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. we are proud of our submersion
type units. They are now available in a
wide range of sizes to cover practically
every requirement in defense and non-de-

fense applications.

These units are designed to take the most
extreme of Navy tests, which consist of
five complete submersion cycles under salt

water over a very wide range of tempera-

tures.
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The same engineering development which perfected
these units can be applied to the solution
of your transformer problem.

MAY WE HAVE AN OPPORTUNITY
TO COOPERATE?

UNITIED TRRNSFORMER:CO!

NEW YORK, .

150 VARICK STR
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®ur Interceptor Command forces are al-
ways “Ready for Action”. . . real aggressive
American action, and it’s up to all of us to
back them up!

Communications ave a vital part of our
flying forces ... enables them to transmit
orders instantly and accurately no matter
what the distance may be. Hallicrafters
Communications equipment are always

“Ready for Action” no matter what the
operating circumstance. and we are mak-
ing an all-out effort to back up our armed
forces.
Press Association. Inc.photo-
graph of Hallierafters Com-
munications equipment in
use atf Intereeptor Command
station . . . somewhere in the
United States of America.

e hallicrafters co.
CHICAGO, U. S. A.
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DITORIAL

RADIO SCRAP
4 There is a critical scarcity of No. 1 and No. 2 cop-
per wire scrap &8 well as other aterials many ot us
have lying around. Our Government needs every hit
of scrap we can provide. While each one’s accumula-
tion of scarce metals may not he large, the sum total
of our accumulations would be an important factor
in relieving the present situation.

Lvery amateur has surplus and damaged metal—
especiallv copper wire—which he is not currently
using. There are salvage committees in some 12,000
communities where he can turn it in, or he advised
as to where he can dispose of it.

One amateur has made the excellent suggestion
that antenna systems 1ot now in use i conjunction
with local defense units, might be voluntarily dis-
mantled in order to provids an additional few pounds
of copper, and other metals from the mast structure.

Remember—for want of a nail

THE ENGINEER AND SOCIETY

4 There 1s no escaping the fact that the world has
hecome a bad taste in the mouth. When the stomach
first turned 1s anvone'’s guess, but there is the rather
good suspicion that the initial spasm turned up around
the time when men of bad will (and no will) first
discovered that the techno.ogical tield was the world’s
newest and best racket. All one had to do was grab
an udder, and the engincer gave milk without so
much as a “please” from1 the taker. There was no
question as to what the nulk might be used for, or
any concern over the possibility that it might sour
if not handled properly. Or it might have been that
the technological cow had a blind faith in all grasping
hands—clean and otherw se.

Be that as it may, the innocent milk from the naive
udder has turned to blood. has wrecked a continent
and may vet rnin a world . . ., unless, of course, the
cow takes off her pink glasses.

Though not 1 sreh terms, something of this sort
15 expressed by Arthur Van Dvke, President of the
Institute of Radio IEngineers, in his article “The
Engineer in Modern Society,” appearing in the July,
RADIO
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1942 Proceedings. Its importance cannot be over
estimated, and we suggest it as the best reading of the
month for every last man in the radio field-—engineer
or not.

Mr. Van Dvke feels that it is high ume the engi-
neer asstuned some control over the use to which his
brain children are put. It is also his thought that the
engincer must have =ome voice in the society of the
future if rhere is to be a future at all. At the very
least he should be consulted on problems having to
do with the sociological complexities of modern life.

This idea of assuming responsibility above and be-
yond their marriage to truth may be a new thought to
some engineers, and possibly a distasteful one. But
it is a responsibility that must be assumed if the
bacillus is to be kept out of the new brew. And the
first part of the responsibility is the irksome job of
obtaining a broader view of humanity than the aver-
age engincer has. As a step in that direction we
would suggest as required reading, “South Wind,” hy
Norman Douglas, and “What Man Can Make of
Man,” by William E. Hocking. From these two
hooks, the seeker after truth may find that truth itsel(
plays but a small part in the ways of life. Humaniry
is a peculiar hut lovely bit of rubbish that won't fit
into a formula ; and should the engineer make the mis-
take of thinking that life can be arranged to fit a plan
derived from an ideal, then the reality of life as con-
tradistinguished from the reality of pure truth will
have escaped him, and the cause will have been lost.

POULSEN—869-1942

< Word comes through from shackled Denmark of
the death of Valdemar Poulsen, at the age of 73.

We cut our eve teeth on the Poulsen Arc, and tried.
at the tender age of 14, to improve upon his Telegra-
phone. We did not succeed, and Poulsen continued to
carry the honors.

Jut he lived to see others turn to the steel wire ; and
that which he invented in 1899 may suill prove revolu-
tionary hefore the century is out.

There will be other inventors. but never another
Poulsen. —MLM.

WWW_americanradiohistorv com
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OLVING special requirements
A/ for military uses of speech
reproducers necessitates unprece-
dented facilities . . . such as the
sound tower (illustrated) part of
the laboratory equipment designed
by Jensen acoustical engineers
to test under scientific operating
conditiors.

Jensen engineering ard labora-
tory facilities have made possible
the creation of advanced designs
for difficult military applications,

RADIO MANUFACTURING CO.
6601 SOUTH LARAMIE, CHICAGO

]
i
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TYPE 850 High Frequency, High Voltage Unit

Capacity ranges 10MMF to 100MMF and
intermediate values. Available either Zero
or Max. Negative temperature coefficient.
Standard tolerances as to coefficients and
capacity. Size 34" long. .765"” diameter,
exclusive of terminals.

Power Factor .05% does not increase with
ageing. Voltage rating 5000 volts D.C.
A.C. voltage rating varies with frequency.

Terminals available in two types; same as
Type 840.

TYPE 840 High Capacity

Available in any temperature coefficient
from zero to —.00075 mmf/mmf/C".

(1) Zero Temperature Coefficient up to 1500 MMF.
(2) Negative Temperature Coefficient up to 3000 MMF.

SIZE: .780" diameter Steatite tube — length varies
with capacity and temperature coefficient.

500 MMF NTC approximately %' long.
1000 MMF NTC approximately 1 long.
500 MMF ZTC approximately %" long.
1000 MMF ZTC approximately 1%2" long.

Power factor of .05% — does not increase
with ageing.

Voltage rating — 1000 volts D.C. Leakage
more than 10,000 megohms.

Terminals — two types available:

(1) Lug .030"” thick threaded for 6-32 ma-
chine screw, or conventional soldering

(2) Axial mounting post with 6-32 ma-
chine screw thread.

| CENTRALAB: Div. of Globe-Union Inc., Milwaukee, Wis., U. S. A.

AUGUST, 1942 * [rADIO
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ew electronic developments have
created new tube designs. We,
at RAYTHEON, are indeed fortunate to be

_ — placed in the advantageous position of
- engineering these new intricate design

“— tubes. Our research engineers have devel-
——— oped special tubes to meet the newest of

today’s electronic developments.

We are meeting the demand for tubes

used in special applications . . . RAYTHEON
has always been proud of the ability of its
engineers to meet any emergency demand for

——— unorthodox tube designs. Today our pride
_ T—_ has been more than justified by the elec-

———— tronic problems they have solved, and the

__——————  quality of the product they are fabricating.

When the present conflict is over

RAYTHEON’S engineers will be in posses-
— _ _—=sion of priceless electronic experience to

build advance tube designs for better trans-
——— mission and reception.

T

W

Waltham and Newton, Massachusetts

OF TUBES FOR THE NEW ERA OF ELECTRON

e _—
S — A R e
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For military reasons, the tube shown is not a new development
Un AP L Al AT H

DEVOTED TO RESEARCH AND THE MANUFACTURING
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HIGH-FREQUENCY TECHNTQU

C. R.

4 Radio gear for ultra-high frequencies has under-
gone considerable change during the past year, for
which there are two reasons.

Circuits, tubes and component parts have either
heen improved so as to better serve the war program :
or they have been made almost-as-good because of
material priorities. Fortunately, the latter condition
applies only to non-essential items.

With the coming of new amateur defense nets and
a multitude of government set-ups, it becomes neces-
sary to throw away some of our haywire and operate
stable equipment. In many cases this means sacri-
ficing last-ounce efficiencv for practicability.

Antennas

Fhe problem of antennas is always a primary con-
sideration, especially in portable-mobile equipment.
Depending on requirements. there are a multitude of
svstems from which to choose.

For simplicity and ease of handling, the antenna
shown in Fig. 1 has considerable merit. Actually, it
is a coaxial type in new dress. The component parts
mstead of being rigid are flexible.

For receiving or low-power transmitting purposes.
the construction need be nothing more than a section
of good quality single conductor rubber-covered wire.
A quarter wavelength of copper braid slipped over

: - CRIMP EDGE
MAKE FROM —— 1 FOR
Y32 THICK \ GOOD CONTACT
COPPER o) WITH TUBE
TOP VIEW |
1
" . —— METAL TUBE
L ]
CLEAN PaINT
TO INSURE SIDE VIEW
GOOD CONTACT N\
I CHASSIS

ﬂl

=

Fig. 2. One method of obtaining good contact between a metal

tube shell and chassis.

10

STOLL
[ﬁ A
Ya wavE
OUTER BRAID —
Yo WAVE
m
X
/g POLYSTYRENE
RINGS L — CABLE BRAID

%6 FLEXIBLE
COAXIAL CABLE
OR 2 TURN
SINGLE CONDUCTOR LINK COUPLING
RUBBER COVERED " TO TRANSMITTER
CABLE . OR RECEIVER

Fig. |. Simplified coaxial antenna for portable use. Easy to
erect, may be coiled and carried with any pack equipment.

the rubber covering and connected to the cable braid
comprises the bottom hali of the antenna. The
upper section consists of a flexible length o No.
14 wire of equal length as the lower braid. An in
sulator at this end provides a means of support for
either vertical or horizontal polarization.

A more efficient method of construction utilizes
Amphenol or any similar polystyrene cable replac-
ing the rubber type. Sections of polystyrene tubing
approximately V3-inch long insulate the outer braid
irom the cable. \With this method good results may
be had with any conventional portable transmitter or
receiver. Careful trimming of each quarter-wave
element will naturally insure best results. The sim-
plest method of doing this is to connect a 50 ma. bulb
across a few inches of the upper etement where it
joins the cable. Adjust the length of each element for
maximum brilliancy.

Tubes

In many u.h.f. receivers, especially superhets using
metal tubes, instability caused by regeneration often
creates erratic operation. This can be traced directly

AUGUST, 1942 *
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1o improper grour.ding of the metal shells of the tubes.
In f.m. and a.m. receivers with 20-40 mc. i.f. stages
ol cascaded 1852's are especially prone to this con-
dition. This is usually caused by lead inductance in-
side the tube and is the one failing of present-day
metal tube construction.

The logical remedy is to provide some low-imped-
ance path back to the chassis. Several types of tube
clamps on the market do a good job of this provid-
ing the metal tube shell is cleaned of its protective
paint. [acking these, a simple clamp can he made by
pimching a large hole in a strip of copper, sliding this
over the tube and fastening to the chassis (Fig. 2).
\ simpler version is (o solder a heavy lug to the tube
shoulder and bolt it under the socket screw.

This idea adapted to low-power metal tube trans-
mitters often improves stability considerably and is
always worth a try if regeneration, as evidenced by
erid current kick when tuning throngh resonance, is
present

Toctal tubes are not subject to this trouble by virtue
ol their metal reference pin: but they likewise are
not without sin. They are undoubtedly electrically
superior to other types. since glass is the only insula-
tion. However. even with the dozen or more types
of sockets on the market, the contact between the
tube prong and the socket could be better for uh.f.
use where a low-inpedance path is desired.

Two independent reasons contribute to this dith-
culty. These are small prong diameter and hardness
of the material of which the prong is made.

By combining the features of the T.octal tube with
the hase of the octal, an exccllent compromise is
reached. This can be done by force-fitting small sec-
tions of brass tubing. the diameter of an octal pin.
over tle pins of the Loctal tube and crimping in place.
The Lnctal tube may then be plugged into a standard
octal socket. A good solid low-impedance contact is
the resulr.

Although this miethod can be used only on exper:

0001 1852

n

(%))

3

z
ARARAAARA
TYYYYYYY
1|||”H

.00005

3

Fig. 3. An effisient and stable converter for use on frequencies
up to 150 me. M an rf. amplifier is used preceding this, care
should be taken to isolate input and output circuits.

0
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pfd %
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Fig. 4. Parallel tuning v.s. tuning in series with tube capacity.

Advantages are greater output and increased tube life. Coupling

to antenna or following stages may best be accomplished by
two turn link.

©
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mental equipment, since it is a compronuse and leaves
the center pin to be grounded by other methods, it
has proven valuable in certain cases. Possibly in the
near future manufacturers will consider this change
to cope with the greater responsibilities placed on
tubes by high-frequency circuits.

Converters

[n the average f.m. receiver the converter stage
consists of a 6SA7 or equivalent. This usually does
an excellent job. Considerably more gain can be had
if this is replaced with an 1852 and a separate oscil-
lator, as in Fig. 3. The circuit is conventional except
for a few details.

Of interest is the lack of any cathode bias. This
would normally be bad medicine for a tube of the
1852 type were it not for the fact that the screen
voltage is held down to 20-30 volts by a large screen
resistor. Without this the plate current would reach
saturation, since the bias provided by the grid leak
is small. By keeping the screen voltage low the signal-
to-noise ratio is improved. If this voltage is too low,
however, the gain of the tube will be sacrificed. The
proper voltage will be indicated when the cathode
current is at its normal value for 250 plate volts.

Coupling to the oscillator may best be accomplished
by a one-turn link of push-back wire inserted in
each coil. Too much or too little coupling will result
in high signal to noise. Adjust the coupling at one
end of the link while listening to a signal and com-
paring background hiss.

Transmitters

The output circuit of any conventionally tuned
[Continued on page 17
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An Improved

ELECTRONIC PHOTO TIMER

HOWARD A.

< When Ham radio went into its—we hope—tem-
porary hibernation, amateurs returned to former
hobbies in droves, and many of them went to photog-
raphy. It was inevitable that the one hobby should
have mfuence upon the other.

Some time ago, there appeared in Rapio a de-
seription of an electronic time control device suitable
for use as a timer for a contact printer or enlarger.’
A copy of this device was built, but for several reasons
was not considered satisfactory. For one thing. the
time element was affected Dy the length of time the
operator held down the push button used to start the
timed period, and for another, the circuit and certain
of the components seemed unnecessarily complicated.

With certain improvements in mind. a new ¢ircuit
was designed around the familiac 117L7GT. Thix
tube has a rectifier section and a beam power tetrode
scction.  For our purposes the tetrode section is
triode-connected—plate and screen tied together. The
cirauit developed. with most of its constants. is shown
n Fig. 1.

Method of Operation

When the unit is turned on by throwing S11°1, the
main a.c. switch, the tube begins to warm up. The
circuit to the output terminals is closed at this time,
and the enlarger. or what have you, is turned on.
Needless to say, there should be no sensitized paper
lving around loose. When the tube draws sufficient
plate-screen current to energize the velay RL, the
armature pulls down, opening the output circuit. The
unit is now ready to operate, but for the sake of
stability, a warm-up period of at least fifteen min-
utes should be allowed.

An inspection of the circuit will show that at this
time there is no negative voltage on the control grid.
hence no charge in C7. When the push button is
pressed, howcver. the rectifier section current jlows
through the resistor network., RI 1o R3, and C7 is
charged accordingly. This high negative hias, con-
siderably past cut-off point, reduces plate-sereen
current 1o such a low value that the relav is de-cner

‘I}Torton, Leigh, “An Electronic Photo Timer,” Rabro, March
1940. p. 23.

12

BOWMAN, W6QIR

gized, and the a.c. circuit is connected to the output
ternmunals.

While the charge in C1 is draining off through the
resistor network, the relay remains open. hut as the
hias decreases duc to discharge of €7, the plate-screen
current increases, finally reaching a point where it is
great enough to energize the relay. and thus open
the output circuit.

It is important to note that when the push button
is pressed and the relay opens, current flow through
the resistor network stops. This means that the
charge received by C1 is determined by the total time
that both the push button and the relay are closed.
When either opens, the charging process is terminated
automatically.  In actual use, the relay alwavs opens
first, almost instantancously when the button is
pressed. Thus the charging time is independent of
any human eclement. and the condenser receives
exactly the same charge cach time the hutton is
pressed with the controls set at any given point.

Construction

Many different plans of construction may be used,
in each case depending upon the parts the constructor

SW3 T SPST FOCUSING SWITCH
PUSH-BUTTON HrL7e ( OPTIONAL)
NORMALLY OPEN |
T | ]
swz |
! 4
HEERE
i QUTPUT
= SOCKET
RY
PILOT
LIGHT
{OPTIONALY

SWi
SPST ON Rt LINE

— o —O0

a1
ROTARY SWITCH

w
FIN
~n 2]
P e
w o
n
Egv."
236 O
<
[___,\4____}
— &9
<
1
‘ 1
n FaWa¥aVoVal
e
(o]

Fig. 1. Complete circuit of photo timer using a triode-
connected 117L7GT.

AUGUST, 1942 ~*

[R&BTO]

www.americanradiohistorv.com


www.americanradiohistory.com

may have available in the junk box. The relay may
be any d.c. single pole, double throw affair which
has a sufficiently high resistance to operate on the
plate current range of the tube. About 800 to 1500
ohms should do the trick. Several models have used
relays taken from old Yaxlev B eliminator-Trickle
Charger units. The wire is stripped from the coil.
and 1t is rewound with No. 38 or smaller enameled
wire. These relays are d.p.d.t. and the contacts
may he paralleled for greater capacity on the output
side.

The condenser C2 across the relay winding is nec-
vssary to prevent chatter. It is not critical as to
capacity ; anvthing from 10 wfd. up and of a rating
of 30 volts or so is satisfactory.

Some of these units have been built i metal boxes
ol varying sizes; others have used only a panel of
lempered Masonite, or plvwood, mounting all com-
ponents on the back of the panel. [t a metal box is
used, care must be taken to insulate leads. connections,
cte., carefullv, so that the hox is not hot with a.c.

The output socket with its associated pilot light
and switch for focusing mayv he an integral part of
the unit, or may be separate, with leads of almost
any length. It is possible to purchase a standard
assembly for a.c. use, consisting of a female outlet.
pilot light, and switch. The light should preferably
be red, but amber is satisfactory if onlv enlarging
papers are used.

Time Control Circuit

The time control circuit is composed oi €7 and the
resistors K1 to K3, CI must be a good, low leakage
paper condenser of 1 ufd. or greater capacity. The
nunimum time of operation is controlled by R3.
With 250,000 ohms at R35, the minimum time is
about three seconds. If a shorter minimum time is
desired, R5 may be reduced in value, but should not
he less than 50,000 ohms or thereabouts. Without
R3 the rectifier section of the tube would be shorted
were the push button pressed with STV and R7 set
for minimum value.  Since this particular variety of
tube is rather delicate. it would probably end its
useful existence at that point.

The voltage rating of C/7 does not seem to have
great cffect upon the operation of the unit, so long as
the leakage value of the insulation is very low.
Obviously, a discharge circuit of 10 or 12 megohms
would have httle effect if the internal leakage resist-
ance of the condenser amounted to bhut 1 or 2
megohms.

Resistors 2, R3, R4 select the ranges of time
delay, while R> enables the operator to select anv
time within each range. The four resistors must he
equal in value, and may be ol Tz-watt rating. Iix-
periments conducted with resistors of various valuc
showed a considerable range of time delay available.

If the constructor needs something to control time
up to. say, 15 seconds, these four resistors may be a
half megohm each. For control up to better than a

.
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minute and a half they may be 3 megohms each. A:
pointed out earlier, however, a poor condenser will
render the upper ranges almost inoperative. With
500,000-ohm resistors and a condenser of somewhat
questionable antecedents, the following tabulation was
made :

Range Mininnon time Vaxinui tine
1 3 seconds 8 seconds
2 & seconds 11.4 seconds
3 11 seconds 13.3 seconds
+ 13.4 seconds 15.1 seconds

I'his 1s the tabulation for the potentiometer used
to make the sample scale, I'ig. 2. Tt will be noted that
most of the calibration poits are crowded into the
upper ranges ol the scale. This is because an audio
cain control was used as the potentiometer. For best
results the control should have a linear variation.

Fig. 2. Details of the calibration scale for potentiometer RI in
Fig. I.

This will spread the calibration points more evenly
throughout the range. Too, the two upper ranges
show almost no variation in time throughout their
length. This is because the resistors are approaching
the internal resistance of the condenser, hence having
less effect upon discharge time.

Calibration

When the unit is complete, a scale may be made for
R1 and calibrated for various time intervals. Fig. 2.
a sample scale. gives an idea of how the scale mav he
made.

Calibration is a simple, but somewhat tedious, job.
First, plug in a 7%5- or 15-watt lamp at the output
socket. A low power bulb is used because watching
the light rapidly becomes tedious and considerable
eve strain may result. A\ stop watch should be used
for best results, but in a pinch an ordinarv watch

13
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with a second hand, preferably of the sweep variety,
may be used.

When the unit has thoroughly warmed up, check
the mimimum and maximum time for each of the four
ranges. This is done by setting the range switch to
point 1, turning RI to minimum resistance, pushing
the button, and checking the time. Then, R1 is set
to maximum resistance and the time again checked.
This procedure is repeated for each of the other
ranges.

With this information tabulated, the user has a
rough idea of the possibilities for calibration. Next
the range switch is again set to point 1, and R1 is
given some arbitrary setting. A time check is then
made. If the time is exactly on an even second, the
user is lucky ; usually it is not. However, by nudging
R1 one way or the other, and taking a few more
checks, a point will be found at which the time will
tall exactly upon the second. A point is then marked
upon the scale. This process is repeated for the same
range until each one second interval has been found
and calibrated. Then the procedure carries on for
each of the othier ranges. When one range has been
tabulated, the user will have some idea of the effect
of taper upon the potentiometer’s readings, and in
the upper ranges the mimmum and maximum read-
mgs will serve to indicate possible approach to the
maximum range obtainable with the condenser used

at C1.

Alternative Time Controls

Several alternative methods of time control sug-
gested themselves, and a couple of the more promising
are shown in Fig. 3. Fig. 34 shows a single poten-
tiometer used as a control. It may be of 5 or 10
megohms, depending upon the range desired, and

250M

MW
5.0 MEG.
i
ap—
m——
1.0 1.0
5.0 MEG.
B

A

+5.0 MEG
(OR MORE)

Fig. 3. Two optional timing circuits.

would be the only control, eliminating SW+ and its
associated resistors. Obviously it is not capable of
as great an accuracy as the system shown in Fig. 1.

Fig. 3B shows a circuit employing two poten-
tiometers, of about 5 megohms each. In this system,
when the operator wishes any range covered by the
lower control, the upper must be set at minimum
resistance; if the desired range is covered by the
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upper control, the maximum resistance of the lower
control must be in the circuit.

Another system, simpler in some ways, and more
complicated in others, is diagrammed in Fig. 4. This
circuit employs a type 2A4G Thyratron in a circuit
that is capable of giving time control of great ac-
curacy. It has heen used successfully in a number

0

swz PUSH - BUTTON Ut
NORMALLY CLOSED R

1000 ,10w T

2.5V, 1AMF
FILAMENT
, TRANSF

Fig. 4. A Thyratron timer that may also be used as a control
for a spot welder.

of applications. Originally designed as a timer for
photographic work, the circuit was later built up on
a breadboard layout, and a relay with heavy output
terminals substituted. In this shape it served to
control a spot welder used to weld several thousand
chassis turned out for local radio manufacturers.
Chief objections to this circuit are the necessity of
using a filament transformer, and a d.p.d.t. relay.

Method of Operation

Although the circuit is essentially simple as to
components, it is a bit more difficult to understand
than that diagrammed in Fig. 1. Referring to Fig. 4,
the drawing shows the circuit as it is before S 7 is
closed. When this switch is closed, the 2A4G begins
to heat up, and as soon as sufficient plate current is
drawn, the relay RL closes.

Note that the push button used is normally closed,
and that in this condition, current flows both through
the tube and through the external circuit made up
of the push button, the lower contact of the relay,
and R3. (1, the time control condenser, immediately
takes on a charge, but since the grid of the tube is
on the same side of the a.c. circuit with respect to the
cathode, the grid is not negative. \When the push
hutton is pressed, however, the a.c. circuit is broken.
The side of C1 which connects to cathode through R4
and R3 assumes cathode potential, but the grid side
of the condenser is now negative by an amount ap-
proximating the peak line voltage. This cuts off plate

[Continued on page 17]
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FROM BROADGAST T0 TELEVISION

The Station Operator Is Confronted With New Problems and
Duties When He Takes On a Television Transmitter. The New
Operating Concepts Are Detailed Here.

EDWARD M. NOLL

PART |

4 In the evolution of the broadcast operator to the
television operator there are a muuber of new con-
cepts of operation the new operator must acquire;
moreover, he must retain those already mastered.
Briefly they can be put under these general headings.

1. 550-1600 lke. to 50-200 we. or from tank coils
and condenscrs to transnussion line sections and con-
centric lines.

2. 30-8000 cvles to 0-4 mic. linear frequency ve-
yponse.

3. 10-ke. bandwidth to 6 wmc. bandwidth.

{. One source of information on one carrier to
three sources of information on (wo carriers.

3. VU meters and sound monitors to picture (ubes
and varions oscilloscopes.

6. AN to FM sound or 100% mwodulation to
maximn deviation.

7. Kesistor and (ransformer coupled stages to
direct coupled and tmpedance transformation stages.

8. High-gain pecked circuits to low-gain damped
circnits.

9. Low-wvollage power supplies to voliage-regulated
high-current supplies.

10. Quurter-wave verticals to stacked arravs and
folded dipoles.

Construction of Signal

One ol the initial requirements of the new tele-
vision transmitier operator is to hecome fanuliar with
the construction of the television signal. There are

BLANKING LEVEL
MAXIMUM e

two types of information sent on the television carrier.
One type is the actual picture information or varia-
tions in light and dark of the actual scene being tele-
vised, and the other type of information is the syn-
chronization pulses and blanking signal. The syn-
chronization pulses, both vertical and horizontal,
keep the corresponding horizontal and vertical
deflection circuits in receiving and transmitting cir-
cuits in synchronism so that the scanning beams in
the picture tube and camera tube are at the same
position on their respective surfaces. The blanking
signal is transmitted to black out the picture tubes
during the transmission of the synchronization pulses,
and a short interval before and after each pulse. A
composite television signal is shown in Fig. 1. This
signal 1s in accordance with the standards decided
upon by the Radio Manufacturer’s Association
Committee on Television, a group organized to
standardize television practice throughout the United
States.

The television signal is of one polarity in compari-
son to the audio signal as utilized in broadcast work.
The voltage range of the television signal extends
from zero to a finite positive voltage, or from zero
cut-off to a maximum voltage represented by the tips
of the synchronization pulses. There 1s always a
constant voltage between the points marked “blank-
ing level” and “synchronization tips,” regardless
of any changes in light and dark of the picture itseli.
This blanking level, which 1s maintained at
75%+2.5% of peak voltage, represents the voltage
at which the picture tubes are hlacked out. The volt-

HORIZONTAL SYNCHRUNIZATION PULSE
"

N vﬂ v ﬂ ﬂ UULMMT ” H ”MMH_M__IM FLH_I‘["”"
x/ |
BLACK - U -J — 757
AT IR TN 0 N - | t25%
(NS T T S O L O S A Pt I 1
(IR O L I 0 N (1 Iyl I i H
1 oy T N B !y 1 |
I LI S B 1 A L A | ! ”
1 Y 14 ‘ll i Yy { 1y / y be—— rree e
Loy Mo oo ! Y ] 11 gquauiziNg VERTICAL EQUALIZING /
[ ol wof LT ol X PULSES |  SYNCHRONIZATION PULSES 7
wiret VN ¥ N VN ‘1‘ j i PULSES L 28x
0 voLTs : l ot
< —— VERTICAL BLANKING
PICTURE—Jﬂ
€~ HORIZONTAL BLANKING

Fig. 1. A composite television signal following the standards set by the RMA.
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ages over and above this level, called the blacker-than-
black region, are those voltages depending upon their
number and duration required to start the vertical
or horizontal deflection circuits of the receiver. The
portion of the signal below the blanking level contains
the picture information; the darker regions of the
picture heing of the greater voltage extending up
to the blanking level, while the whiter portions mayv
be in the vicinity of the 25% level, and in brilliant
scenes may drop below 23%, seriously approaching
the cut-off value.

The region between 25% and 0° represents a huffer
region in operation, to prevent too rapid a saturation
of brilliant peaks. When this composite signal is
applied as modulation, any increase in the darkness
of a scene will increase the carrier output of the
television transmitter. This is termed ‘“‘negative
modulation.” On the camera tube itself, any increase
in light will cause an increase in output. However,
before the signal is sent to the transmitter it is
properly phased. and blanking and synchronization
pulses mserted at proper levels so that the signal
reaching the transmitter is the standard RM A signal.

The generation of the composite television signal
is beyond the scope of this article. Tt is not a neces-
sity for the television transmitter operator to be
well informed on the generation of the signal, al-
though it is a definite advantage in localizing trouble
not coming from the transmitter itself. The im-
portant duty of the operator is to maintain the signal
at a two-to-one ratio (two portions of picture to one
portion of synchronizaion) as the signal is amplified
and finally applied as a modulating signal to the
radio-frequency portion of the transmitter.

Response and Definition

The frequency response and definition of the tele-
vision signal is determined by the number of lines
per second, the velocity of the electron scanning
beam, and the ability of the various circuit com-
ponents to follow the rapid changes in current and
voltage accurately and completely at the high speeds
involved. The present system approved by RMA
consists of 525 lines of interlaced scanning. These
525 horizontal lines determine the vertical definition
of the picture and are visible when you are very near
the picture tube—in the case of a ten inch tube, if
you arc within two feet they become visible. The
interlaced scanning system is shown in Fig. 2.

The total of 525 lines are covered thirty times per
second which means if the lines were covered in
rotation the entire picture would have to be blacked
out thirty times per second. This low frequency
would produce an annoving flicker. In order to
prevent this etfect and to decrease somewhat the
effect of any momentary distortion, the picture is
blacked out sixty times per second by scanning first
the odd number lines and returning again to cover
the even number lines, thus doubling the number of

>
times the entire picture is blacked out.
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ODOD LINES
—— e e ¢ e - —— EVEN LINES
HORIZONTAL RETURN:

Fig. 2. Interlaced scanning system. The total of 525 lines are
covered thirty times per second.

The entire 323 lines are not active picture lines as
some lines are utilized on the vertical return. An
carlier system utilized only 441 lines which made
the lines more noticeable, but produced an equal
definition in both the horizontal and vertical. How-
ever, ar some sacrifice i horizontal definition and
an increase in vertical definition, the number of
horizontal lines were increased to 325. The loss in
horizontal definition is not apparent to the televiewer
as no lines are involved verticallv. The horizontal
definition of the picture is dependent on the scanning
heam velocity and the ability of the following circuits
to produce accurately the rapid changes in current
and voltage. The very high frequencv response re-
quired by video equipment can be shown by this
simple example.

Beam Travel

The time required for the beam to travel from leit
to right on a ten inch tube is 57 microseconds, or to
cover one inch requires 5.7 microseconds. Now if
within this one inch there were twentv vertical black
lines which the beam would have to cross on its trip
across the camera tube, this would represent twenty
complete cvcles from white to black to white. Using
this siniple proportion the active frequency response
as the beam covered that one inch distance would he
3.5 me/second.

time to cover 20 cycles one second 5.7 X 10 1
frequency in cycles cycles/second — 20 B
X = 3.5 X 10° cycles in one second

Monitoring

The television signal can be monitored by an elab-
orate switching arrangement from the time it comes
to the transmitter by line, through the video ampli-
fiers, on the antenna feeders, and finally by means of
a signal taken from the air at a remote receiver
location which is sent by line back to the transmitter.

AUGUST,
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Both the actual picture 1s seen on a picture tube and
the waveform on an oscilloscope for each switching
position.  In addinion there 1s generally a permanent
oscilloscope on the incoming line and one showing
the racho-frequency output waveform of the tele-
vision transmitter.

This versatile monitoring system is an ideal ar-
rangement for immediately localizing transmitter
trouble and the two permanent oscilloscopes on input
and output are an immediate check on whether or not
the transnutter is mamtaining the proper ratio of
picture to synchronmzation.  The ratio can he con-
rrolled to take care of shght variations from the
proper ratio by varymg the bias o the imal modulated
stage.  This method has a disadvantage, however.
because varving the operating point of the modulated
stage effects the power output of that stage.  Ii the
proper ratio of picture to synchronization is allowed
to become ¢reater than two to one. receivers at a
point where the signal 1s relatively weak will not
stay m svnchronism and there will also be a tendency
for the whites to saturate at all locations.  If the
overall ratio 1s allowed to become less than two to
one. thus crowding the picture, the picture itseli will
lack varation and range.

Frequency Band

The frequency band assigned to television stations
1s onlv six megacveles wide and must accommodate
both picture and sound carriers. The television signal
nself contains frequencies up to four megacycles
which. 11 double sideband transmission were used,
would reqiure a bandwidith o eight megacveles.,
However, television uses a variation of single side-
band transmission 1 which the entire sideband is
transmitted on one side of the carvier and a portion
of the other sideband is transmitted. This method
15 called “vestigal sidehand transmission.”

The threc main television channels are 44-50 mega-
cveles, 50-56 me.. and 66-72 mc. Iach one of these
channels. cach 6 megacveles wide, is divided in this
manner :

(-5 ane.decaving sideband and guard bund
D-1.25 .. _portion of loze frequency sideband
1.25 me...carrier frequency television transmitier

1.25-5.25 me._complete high (requency sidebandd
5.25-3.75me. decaving sideband
375 wic. ccarrier frequency sound transmitter
5.75-6 mc......decaving sideband and guard band

The television transmitter operator must keep a
constant watch on the picture monitor and waveform
oscilloscopes-—he must use his eves continually. He
must keep a close watch ou the frequencies of both
rransmitters. He must keep a close watch on the
deviation of the Trequencv-modulated sound trans-
mitter. The television transmitter aperator’s work is
lascinating, and his trainng as a broadcast vperator
15 valuable in permitting him 1o concentrate more
fully on his now added duties as a television operator.

(To be continued)

RADIO| * AUGUST, 1942

ELECTRONIC PHOTO TIMER
[Continied from Page 14]

current, allowing the relay to open, and applving the
line voltage to the output terminals.

The discharge circuit, controlling the time element,
is essentially the same as that used in the other model.
A single potentiometer of 1 megohm gives highly
accurate control up to 15 seconds. A second poten-
tiometer of 10 megohms in series with the first gives
control up to 3 minutes and 10 seconds.

K2 is used across the relay in place of a condenser
because a condenser at this point might damage the
tube by causing the flow of a high peak current. R4
similarly acts 1o limit peak current. If CI is greater
than 1 #fd., R4 should be of higher resistance. A 4
eid. condenser at €7 needs about 2500 ohms at R4.
R+ may be a resistor of low wattage rating, but hoth
K2 and R3 should be wire-wound.

HIGH-FREQUENCY TECHNIQUE
[ Contined from Page 11]

oscillator-amplhifier  transmitter. fug. 4-A, can be
made 10 deliver several times more power by con-
verting it as illustrated in Fig. 4-B.

At fivst glance it may appear that the circut 1s
series-resonant. but such 1s not the case. By examin-
g the capacity diagrams, Figs. 4-C and 4-D, it be-
comes evident why improved performance is to be
expected.

et us assume that the amplifier tube m question is
an 807 with 7 pafd. output capacity. In the conven-
tional circuit the output capacity Ce 1s in parallel
with the inductance. as is the minimum capacity Cr.
This results in a total mmimum circuit capacity of 14
peid. Examining the new circuit shows that the total
circuit capacity is only 3.5 pefd. This is an impor-
tant gain since 1t permits using a larger 1./C ratio.
This resultant ncrease in inductance naturally in-
creases the impedance of the circuit which m turn
permits greater voltage 1o he developed and more
output. A sccondary but worthwhile result i1 that it
increases tube life hv reducing the on-resonance plate
current.

In practice, however, the capacity constants of Iig.
4-1) should not be used since theyv represent a bal-
anced condenser. This puts equal voltage on each
end of the coill and permits the tube to work nto
only half of the coil since it simulates a capacity
centertap. The tuning condenser should be made at
least four to five times larger than the tube capacity
for frequencies above 50 me. For lower frequencies
it should be proportionally lavger. This increases the
toral circuit capacity 1o five to six aafd. but it s still
a considerable improvement over parallel tuning.

Tests show that, ifor frequencies of 50 mc. ‘and
higher, it is possible to almost double the number
of turns of any tank mnductance by switching' from
parallel to series tuning. The r.f. output usually goes
up approximately three times while resting plate
current 1s halved.
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0. & A. STUDY GUIDE

197. What is the approximate fully charged vol-
tage of un Edison storage cell?

Approximately 1.45 to 1.52 volts open circuit value,
which falls under normal discharge rate to about 1.14
volts.

198. A six volt storage battery has an internal re-
sistance of 0.01 ohm. 1What current will floww when
a 3 watt, 6 volt lamp is connected?

Solution: T — E
R+r
where I is the current, E the electromotive force

of the battery, R the external resistance, and r
the internal resistance of the batteryv.

E — 6volts
r = 0.1 ohm
REE= E
given a load of 3 watts at 6 volrs
P ] — ! —— 2 <
N W 12 ohms
Thus. to find /, substitute, and
6
I :TZ)Oql — 199 amp.

199. What 1s the approximate fully charged wvol-
tage of a lead-acid cell?
Approximately 2.1 volts.

200. Why is low internal resisiance desirable in a
storage cell?

The lower the internal resistance of a cell the
greater its capacity to deliver current. The lower the
resistance in the storage battery the longer the bat-
tery will be able to deliver steadv current of a high
amperage.

201. What is “local action” in a primary cell and
ltow may its effects be counteracted?

Local action is where impurities m the zinc elec-
trode of a primary cell act with adjacent zinc par-
ticles to form small cells. At such places zinc 1s al-
wavs passing into solution, causing small currents
of electricity which are wasted.

202. 1What is meant by the term “sulphation” as
applied to a lead-actd storage cell?

Sulphation is the formation of lead sulphate on
cither the positive or negative plates of a storage
cell when the cell is discharging or has been left idle
for some time.

203. How may the condition of charge of an Ediscu
cell best be determined?

Since the specific gravity of the electrolyte in an

I8

— 7/tea'u/ and [Practice

Edison cell 1s substantially constant, the best test is
a voltage reading (connecting a voltmeter across the
terminals when the current is flowing).

204. If the charging current through a storuge
battery is maintained at the normal rate, but ils
polarity is reversed, what will result?

The plates will become reversed in chemical char-
acter and the battery will be destroyed should the
charging so continue for any great length of time.

205. W hat are the effects of sulphation?

The lead sulphate formed during sulphation will
become hardened and gradually build up a greater
deposit on the plates; the area of the plate which
may be acted on by the electrolyte becomes smaller
and the capacity of the battery is thus reduced. Also
the hard crystals of lead sulphate are not readily con-
verted back into lead peroxide when the hattery is
recharged.

206. How wmay the state of charge of « lead-ucid
storage cell be deterinined?

By testing the specific gravity of the elecirolyte:
by testing for the ampere-hour capacity, ampere-hour
cfficiency. watt-hour capacity and efficiency.

207. With respect to its use in connection with
d.c. motors and generators, what is the meaning of
the term “neutral position™?

When the rotator position is such that it is parallel
1o the flux lines of the magnetic field, and the induced
voltage or electromotive force is zero.

208. W hy is laminated iron or steel genevally used
in the construction of the field and armature cores
of motors and generators msteud of solid metal?

Eddy currents induced in a solid core that result
when the armature is rotated in a strong magnetic
nield will heat the iron core and cause a power loss.
A laminated core reduces the heating effect of the
eddy currents by making the core non-conducting in
the direction in which the current tends to flow.

209. W hat s meant by “vegulation” of a generator.

The regulation of a generator refers to the voltage
drop from no load to full load, and is stated generally
as a percentage of the full-load voltage, expressed by
the formula:

Per cent regulation equals
( E.— E:
Es

) X 100
where Eo s the no-load voltage in volts

E s the full-load voltage in volts.
[Continued on page 33|
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A Traniitron

AUDTO OSCILLATOR

HOWARD H. ARNOLD

4 There are many unusual oscillator designs m1 which
only resistance and capacity are used as the tuning
elements. Of these, one of the most stable types is
the Transitron, or negative-transconductance oscil-
lator. Using a minimum number of parts of standard
type, it makes a splendid substitute at a time when
other than stock parts are unobtainable.

Operating Principle

he Transitron is similar in some respects to the
Dynatron oscillator, except that the negative-resist-
ance characteristics are not obtained by means of
secondary emission. Instead, the characteristics are
obtained by the creation of a suppressor-screen nega-
tive transconductance.

Referring to the accompanying diagram, the 6]7
screen is operated at a higher potential than the plate.
The suppressor grid is operated at a negative poten-
rial with respect to the cathode. In the absence of a
strong positive potential on the plate, the accelerated
electrons passing through the screen are diverted
back to the screen Ly the negative voltage on the sup-
pressor. The screen and suppressor grids are capaci-
tively coupled, so that any voltage variation on the
screen is transferred to the suppressor

The tuned circuit consists of R7 and one of the
condensers common to switch arm (2). A\ small
negative increment of voliage across this circuit is
applied to the suppressor through oue of the con
densers common to switch arm (1), the value being
proportional to the setting of R2. This further in
crease in the negative voltage applied to the sup-
pressor increases the repulsion of electrons toward
the screen, thus increasing the screen current. By
properly proportioning the tuned circuit elements in
the plate and grid circuits, a constant audio voltage
of excellent waveform can be produced.

The oscillator section of the unit makes use of a
regulated power supply, with a VR-105-30 tube as
the regulator. Since the Transitron is stable to hegin
with, the use of a regulator provides constant audio
frequencies under practically all conditions. Indi-
vidual tube characteristics have little effect on ire-
quency stability; therefore, with accurate calibration
at the outset, the device will remain put over long
periods.

Frequency Adjustments

The frequency ranges are covered by means of the
ganged switch SW1, which alters the capacity
values in the plate and grid circuits. The frequency
ranges are, roughly, as follows: A — 12 to 100
cveles; B — 100 to 400 C — 400 to 2000 D — 2000

[Continued on page 30]
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Complete schematic diagram of the Transitron oscillator.
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Electrical Steel cnd

MAGNELIC CIRCUTTS

WILLARD MOODY

€ The subject ol electrical steel is a fascimating one.
The designing and building of iron-core devices using
it, 1s now greatly accented as the war makes it neces-
sary 1o conserve and improve existing products and
to maintain old cquipment 1 good order.

A grade of transformer steel widely used i com-
munications apparatus in U.S.S. 72, & product of
United States Steel Corporation, and this material
serves well n those applications requiring good.
low-density permeabilitv. It has good punching
properties. This grade is usually furnished in 26 and
29 gages. carrying the same core loss guarantee as
U.S.S. Transtormer 72, but with a higher flux density
permeabilitv.  These transformer grades are termed
“non-aging,” with an assumed specific gravity of 7.5
and resistivities ranging from about 36 for U.S.S.
Transformer 72 10 65 for U.S.S. Transformer 32.

Information which shows the relationship hetween
the various grades of electrical sheet is given in the
table at end of article,

Grade Characteristics

Viewing the whole series of grades in progression
from Field grade up through the Transformer grades,
the following generalized facts should he observed :

(1) The silicon content increases.

(2) The core loss decreases for a given sheet thick-
1ess.

(3) LEddy curvent and hysterests . losses decrease.

(H) The saruravon Hux density gradually  de-
creases from about 21.500 to 19.000 gausses.

(5) The value of maximum permeability gradu-
ally mercases. occurring at lower values of mag-
netizing force.

(6) The permeability increases for Hlux densities
below maximum permeahility.

(7) The high induction permeability, above ap-
proximately 12,000 gausses, gradually decreases.

(8)-The sheets n general become stiffer. or
harder: the Rockwell values gradually mcreasing and
the Iricksen ductility values decreasing for the
same gage and sheet finish.

There are a number of words that frequently crop
up in any discussion of magnetic principles, which
require definition to make their meaning clear or to

20

refresh the memory. The maxwell 1s a line of electro-
magnetic force or “flux.” A gauss is 1 maxwell per
square centimeter. An erg is a unit of work, equal to
the work done when a body 1s moved 1 cn by a
force of 1 dyne in the direction of original motion or
from resting position. The magnetomotive force of
a magnetic circuit is 1 gilbert 1{ the wark required to
carry a unit magnetic pole once around the circuit 1s
1 erg. A magnetic circuit possesses a reluctance of 1
ocrsted if a magnetomotive force of 1 gilbert pro-
duces a flux of T maxwell.

A uuit pole 15 one which, 1t placed 1 centimeter
from an equal pole in a vacuum, will repel 1t with
a force of 1 dyne.

Law of Magnetic Circuits

In a magnetic circuit, the total magnetic flux 1s
cqual to the magnetic force (/) divided by the re-
luctance of the circuit,

mmi (F)
4
R
where K is the reluctance in oersteds. ¢ flux in max-
wells and ' is the magnetomotive force in gilberts.
In practice, it is customary to deal with the mag-
netizing force per unit length of a magnetic circuit
which, when the magnetic circuit is of non-magnetic
material 1s equal to
4o N1

T gdusses
S

where £ is the field strength i gausses. V' is am-
pere-turns, and [ is length (in centimeters) of the
magnetic path. \When the material is magnetic, the
magnetic induction (gausses) 1s B = kH. where &
is permeability, a constant which varies with the
material and with B.

The reluctance R is proportional to the length / of
the magnetic path and inversely to the area 1. That is,

“R=p

oersteds

where p = a factor dependent upon the kind of ma-
terial composing the magnetic circuit, [ is the length
and .1 is the arca. dimensions in centimeters. For
non-magretic circuits, p is unity. For magnetic ¢ir-
cuits, p depends upon the flux density and character
of the material.
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The average flux density at any point in the circuit

¢
1S A

— R and il /is in centimeters and B in lines/

em’, the ampere-turns required to produce a specified
Aux density in non-magnetic materials is,

NI 796 B

For lengths in inches and the density in lines/in.”
the formula 1s,
Nl 3132 Bl

Putting an iron core mside of a coil greatly in-
creases the tlux and the magnetic induction is,

ATuN|
1

B

where # 1s the permeability of the magnetic circuir.
The permeability 1s,
B
£ T
where 5 is the normal induction (gausses) and H is
the fleld strength (oersteds) of the magnetizing
force.

Hysteresis

The changes which take place in iron when its
magnetism is reversed were first thoroughly studied
by PProfessor Kwing of Cambridge University. The
hysteresis curve ot [ig. 1 shows the changes mn the
mduction when the magnetizing force 1s changed
from O to 10,000 gausses, starting at point O where
the N and Y mathematical axes intersect.
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Ihe rise of induction when the iron is first mag-
netized, is shown by the line in the middle of the
upper loop.

The magnetizing force (oersteds) are X axis co-
ordinates (horizontal axis) and the induction co-
ordinates are on the Y (vertical axis).

On reducing the magnetizing force, the induction
falls to 8000 gausses and by means of a steadily in-
creasing reversed current, the magnetizing force is
made negative until when H equals .5, the flux density
1s zero and there are no flux lines of force in the
steel. As the force is made still more negative, the
steel becomes oppositely magnetized, reaching the
value B = —10,000 gausses when H = —2
oersteds. Then, as the force is again reduced to zero,
the induction drops to —6000, following the lower
curve or right-hand line of the lower loop, and does
not become zero until H 1s + .5 oersteds.

If the magnetizing force is carried up to the former
maximum and then again is diminished, the curve
rises and falls just exactly as it did before.

This lag of the induction in iron or steel behind the
magnetizing force was named by Ewing hvsteresis.
In consequence of it, when a mass of steel is put
through a magnetic cycle of reversal as described,
more energy is spent in magnetizing than is given
back when it is demagnetized, the difference being
a certain amount dissipated in heat. The amount lost
in this way per cubic centimeter of steel is propor-
tional to the area of the loop of the hysteresis curve,
and with a maximum induction of 5000, it may amount
1o as much as 2500 ergs per cubic centimeter in each
cycle of magnetic change. Every time the magnetism
in a mass of stecl or iron is reversed (a.c. operation).
hysteresis losses are encountered, so that soft iron i<
used where losses due to this action must be kept
down. The loss of energy due to this cause may
amount to 1% in a transformer made of fairly good
iron.

Pull of Electromagnet

The pull of an electromagnet such as the one mn
Fig. 2 is given by the equation,
2

F = 8+ dynes

where F is the attractive force in dvnes, B represents
the induction or number of lines per square centi-
meter, A equals the pole face area in square senti-
meters and 87 is a constant (25.12).
If the force is in pounds,
B'A

F 7213 X 10° pounds

where B — induction in lines/in*, 4 = pole face
area in inches’.

In Fig. 2, the total pull on the armature is 2F and
should the armature be separated a slight distance
from the poles, the air gap produced in the magnetic
circuit will greatly reduce the attraction force for a
fixed number of ampere-turns in the magnetizing
coils.

22

E.M.F. Equation

The tfollowing 1s the equation for the e.m.f. gen-
erated in a coil rotating in a magnetic field at a
uniform speed, or for a coil which encloses a uniform
magnetic flux varying in such a manner that a sine
wave e.m.f is generated :

. .., Net

E=444 T
where E = e.m.f.,, mean ran.s. or effective value.
N = number of complete turns in coil. ¢ = total

magnetic flux (maximum instantaneous value if pro-
duced by alternating current) enclosed by the circuit.
If the magnetic flux density is uniform (the usual
case) throughout the space occupied by the coil,
¢ — BA where B equals flux density in lines per
cm.’ and 4 = area enclosed by coil in cm.” f =
revolutions of coil/sec. or frequency in cycles/sec.
of magnetizing current.

Eddy Current Losses

The iron or steel in the core is a fairly good con
ductor of electricity and acts like a great number of
rings, each of which behaves like a short-circuited
turn. The varying magnetic flux in the core induces
a voltage n each ring, and the voltage makes current
flow in the ring. This is the eddy current. It sets up
a flux which tends to reduce the original flux and,
as a result, the inductance of the iron-core coil is
reduced. In the case of a transformer, excessive
primary current then flows and considerable power
is wasted in these eddy currents.

These eddy currents are generated in the iron core
due to the flux increasing and decreasing in accord-
ance with the electric current in the coil surrounding
the core. If the core should be solid, such as cast
steel, the eddy currents would not be restricted in
their flow and could thus flow through all or any
portion of the core. This would result in large cur-
rents, causing a high loss and heating of the iron.
This is very serious on a.c. but not of much conse-
quence on d.c. which does not vary periodically.

In order to reduce the path of eddy currents and
also their value or size, the core is sectionalized by
building it of electrical steel sheets which practically
limits the eddy currents to their respective sheets or
laminations. Thus, it is apparent why laminations
are used for alternating core structures.

Silicon, when added to steel, causes the electrical
resistance of the resulting silicon-iron alloy to in-
crease in value. As the resistance increases with
silicon content, the eddy currents will decrease, thus
causing a reduction in the eddy loss. By decreasing
the sheet thickness, as well as increasing the silicon
content, a lower eddy loss will result.

 These currents vary with the square of the fre-
quency, as well as the square of the thickness of
the sheet and the square of the flux density. The
equation for the eddy current loss is:

We = K. d* £ B® watts
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where A: represents a counstant, including amony
other factors the grade of the material, d is the thick-
ness of the sheet (in centimeters) and f is the fre-
quency of the magnetizing current in cycles per sec-
ond. B is the flux density in the core, expressed in
gausses.

The hysteresis loss 1s :
Wia = KiB.*

and the letters have the sime meaning as i the previ-
ous formula. The exponent 1.6 is rthe Steinmetz
expouient—an average value for silicon steel sheets.

Lo keep the eddy current loss low. electrical steel
sheets are usually rolled 1 the thickness range of
031 to 0I4 inch, the thicker sheets usually being
i the lower silicon grades and the thinner sheets in

watt:

10!

TYPICAL INTERLAMINATION RESISTANCE CURVES SHOWING VARIATION WITHE
PRESSURE TAKEN IN ACCORDANCE WITH A.S.T.M. METHOD A-34.

the higher grades. For [requencies above 400 cycles,
steel sheets about 007 inch thick are used, and above
1000 cycles, sheet thicknesses of .005 and .003 inch
are desirable in order to keep the eddy current loss
to a reasonable value. U.S.S. Electrical Steel Sheets
are available in this thickness in the Electrical Motor
Dynamo and Transformer 72 grades.

Under modern annealing processes, a tightly ad-
hering oxide coating i1s formed on laminations and
this coating cuts eddy current losses since it insulates
laminations. However, oxides cause manufacturing
troubles—short life of dies and also increases core
loss at high I1lux densities.

For the most widely used frequencies, 29 gage
(014 mchy steel laminations are probably the most
economical thickness from practicallv all standpoints,
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Fig. 3. Typical interlamination resistance curves.
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CHART FOR USE IN HYSTERESIS LOSS EQUATIONS
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Fig. 4. A handy chart for use in hysteresis loss equations. The values of the coefficients and hysteresis exponent for the

gage and grade involved can be obtained by the simultaneous solution of three equations.
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Interianunation resistance controls eddy current
loss to a definite extent and 1s of mmportance in large
transformers and rotating machmes. Graphs showing
this function are given in I7ig. 3. This is shown only
‘0 mcicate lamination resistances as a funcuon of
pressures.

A usetful chart fur use i hysteresis loss equations
s given 1 Fig. 4. The values of the coetheients and
hysterests exponent for the gage and grade mvolved
can be obtained by simultaneous solution of three
equations. with the flux density and trequency as
variables. The hysteresis loss equation 1s:

W .
P '(Dl(_f) fa BT wans

and the eddy loss equation i1s:

1645 W \ ..
P BN wartes
8 ( D10° )1 BN wates

with the total loss e Pu - Pe watts, where 111 —
weight of core in grams, | = frequency in cycles per
second, thickness of core laminations in cm.,
B flux densitv in gausses, 1D = density of core
maferial, 3 hysteresis loss coetheient. N = eddy
loss coefficient. X hivsterests loss exponent for B.

, W CLod5 F W
Let: A ( D 107) and C = D 105

Thus, Tor two frequencies /i and f,
densities Boand B
up:

and two flux
these three equations can be set

P A n 1 B, C 0 B A
P A n i B.* C > B A
Ani B Cf* BS A

Solving equations with A = i: /1,

log . BEQ (P2 u” Py
B a (1 d) + Bl (P ilp::)
N - log (B/B))
[ Pi",ﬁ a P By
CH C
2 e Bﬂ’ }{J( BI: }{:Y)
rr E—‘ >\7C })‘.‘,
! i A B

These equations are limited in application 10 the
flux range of about 2000 to 12,000 gausses. The
chart in Fig.  gives helpful assistance.

GUARANTEED MAXIMUM CORE LOSSES

Watts /LB. @ 60 c.p.s. and 10,000 gausses Epstein-Test,
A.S.T.M. Standard Method A-34

Gage Number 29 28
GRADE Gage Thickness 0140 0158
U.S.S. Armature . i.30 1.38
U.S.S. Electrical .47 1.23
U.S.S. Motor 1.01 1.05
U.S.S. Dynamo . .82 86
U.S.S. Radic Transformer 72 .72 76
U.S.S. Transformer 72% 72 .76
U.S.S. Transformer 45* . .65
U.S.S. Transformer 58% . .58
U.S.S. Transformer 52 .52

27 26 25 24 23 22

.0170 .0185

1.46 1.55 1.75 1.98 2.23 2.50
1.29 1.35 1.50 1.70 1.94 2.17
1.09 .14 1.22 t.30

.90 .94 1.02 .10
.80 .83 90 97
.80 .83 90 97

*Thesz grades are available in sheet thicknesses of .010, .007, .005 and .003 inch for use at higher than

power frequencies.

POST-WAR POLICE RADIO

€ Vast developments being made in the radio industry
as a result of the tremendons task which the industry
has in equipping American and \llied armed forces
with radio equipment “better than the enemy’s”™ will
make available many new electronic products for the
police communication officer in the post-war period.

This was c\pluined 1o police communication officers
by Herbert DuVal, Jr., General Electric radio engi-
neer; before the 9th Annual Conference of the \sso-
Cldl(‘(l Police Communication Officers.

Resonant Inverter

Among such develepments 1s a circular-type an-
tenna which gives a higher field strength for a given
transnutter power, both for siation and mobile use,
Mr. DuVal said. Another development is a resonant
mverter to replace dynamotors and vibrators. “Pres-

ADIO *
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ent vibrators have 1o break the full-load current of
the apparatus whereas the new resonont inverter
has electrical and mechanical resonant cirenits such
that vibrator contacts break only during periods when
the current through the contacts is zero,” Mr. DuVal
explained. “Such a unit requires verv little main-
tenance and should give service longer than dyna
motors or present vibrators, the latter being unsatis-
factory for high-currert interruption.”

‘The most important job of the police communica-
tion operator at this tme. Mr. DuVal pointed out,
is in the care and maintenance of his apparatus. Now
also is the time for police communication officers to
help the radio industry and the F.C.C. by formulating
plans to use super-high irequencies in the post-war
period to relicve congestion now existing on police
radio and other frequencics.
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DEFENSE TRANSCEPTOR

F. BRUCE PARSONS,

4 Under the guidance of the A R.R.L. headquarters
staff and given impetus by the needs of our local
defense committees, a model type of Transmitter-
Receiver combination is described in this article,
using tubes and combinations heretofore presented.
There is no claim for originality except possibly in
the general layout, and no doubt many of our fellow
Hams can improve on the set’s performance. Suffice
it to say, using the recommended voltages, the rig is
sure-fire and amply able to perform within the limits
of the average municipality. Cost will vary depend.
ing on the quality of the parts selected. Assuming new
parts only, including tubes but less microphone, and
the cost amounts to about $28.00.

Design Details

Having in mind that most cars have glove compart
ments which open up and will support a reasonable
amount of weight, particularly if some additional
support is made available, a receiving type of cabinet
8"x14” was selected, together with a 7”"x13"x2"
cadmium plated chassis. This cabinet has a three quar-
ter closed back and a hinged lid. The panel is re-
movable of course.

From the picture you will observe that the antenna
leads are fed to the inside of the cabinet by banana
type plugs. A conventional socket connection is pro-
vided on the back of the chassis to connect to an

26
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available source of 100-mil., 300-volt supply. The
microphone battery is placed underneath the chassis
to overcome the usual practice of trying to hold a
poorly soldered battery to a microphone while oper-
ating.

The send-receive switches are ganged with a half
inch wide strip of bakelite for two reasons: one, to
keep the transmitter r.f. away from circuit changes :
and two, to enable your brother Ham to throw the
send-receive switch while you are driving and talk-
ing. By using a three-way plug and jack in com-
bination with a s.p.d.t. switch, it is possible to use
either the 5-inch p.m. speaker or the “receiving” por-
tion of the microphone handle. Due to its ample
proportions, this set is not designed to become a
fixture in vour car, but was made to be used either
at a fixed location or car so that local defense needs
can utilize its usefulness in a hurry. Similar sets
are being made by the amateurs in our town and we
anticipate, by keeping them all alike, to be able to
render service on a very efficient basis, when cvents
make our contributions needed.

Antennas

The stability of the Transceptor is remarkable, and
by keeping the microphone voltage at 114 volts, for
the usual Ham mike, the fidelity is excellent.

We plan to use quarter-wave vertical antennas o1
* [RADIO
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the cars with a short length of coaxial cable, the
ends of which will have permanent banana plug con-
nections. For field work a quarter-wave rod with a
hanana plug soldered to its end can be used. with the
other s:de grounded with a clip to the handle of the
cabinet.

The guestion of whether or not i1t is necessary to
use the shield can to mount the oscillator. in view of
the general layout, is open to question. hut we would
recommiend it, even though it then becomes necessary
1o mount the 6V6GT socket metal ring on the outside
ot the can, first making all the connections possible.
It is very impractical to try and wire up the socket
once it s in place. Having in mind the loading effects
ol different antennas and locations, we used the
antenna pickup coil indicated by Mr. Grammer, bur
fastene it on a quarter-inch polystyrene rod which,
at one cud, inside the oscillator hox. rests in a bearing
made of bakelite with a 6-32 set screw. and at the
other end protrudes sufficiently far out of the back
of the box to accommwodate a small pointer knob.
Once you have selected the proper coupling, the set
screw can be tightened with a long, thin screwdriver
througlk a quarter-inch hole in the top of the shield
can.

The purchase of a 100-100 wpefd. Hammarlund
may present some difficulties in the present limited
market. but this can be overcome by selecting, say.
a 140-140 wefd. of the same type and removing all
but seven rotor and seven stator plates.

The antenna lead to the receiver 6]5 tank coil
happens to be a short length of coaxial cable. The
one-tura coil—or two turns if you prefer—ieeding
the detector tank is variable, with flexible leads, and
mounte:l on a quarter-inch rod controlled from the
right hand top portion of the panel. Tension on this

Interior view of the completed Defense Transceptor.

vod 1s created by using a bent strip of bronze which
bears on the rod at all times.

As can be seen from the photograph, the 6]5 de-
tector is mounted in a horizontal position by using a
two-inch, heavy-duty ar.gle brace, preferably of brass.
No shielding of the wiring underneath the chassis
is necessary. The small transceiver type transformer
should be mounted hetween the two socket holes
underneath the chassis on the extreme right hand
side.

Controls

In conclusion, it should be noted that, reading
from left to right on the panel front, the first lower
control is the telephone-speaker s.p.d.t. switch. Im-
mediately above it is the four-inch National type K

[Continued on page 33]
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GATHODE-COUPLED AMPLIFIERS

G. F.

P The cathode-coupled amplilier, or cathode follower
as it is sometimes called, is a degenerative amplifier
it which the load may be at ground potential and in
which all the advantages of inverse feedback may be
realized. Coupling 1o coaxial cable is therefore sim-
plified.  Such a circuit has been uscd to advantage as
the first stage of a video amplifier fed by an icono-
scope. Many other uses are at once ohvious, such
as remote volume controls, etc.

The significance of the advantages of the cathode
follower can be demonstrated by comparing it to a
standard resistance-coupled amplifier. Fig. 1 illus-
rrates schematically the usual resistance coupled stage,

] "
Cy ‘ i L
Y ; ] Y II
2l L] ¥ 1
= +
‘Fig. |. Basic circuit of resistance-coupled amplifier.

in which /& 1s the plate resistance of the tube and
its amplification factor. We have:

i

I __wiilS
" R/+R
R:
= I ])1 e
=l Ry T R
]i‘ = Rpﬂl'I\LRx stage gain (1)

/s T
|4
Y- ——a
T
A
+
Y

Fig. 2. Basic circuit of cathode follower. E- = output voltage.
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Iig. 2 shows schematically a cathode follower cir-
cuit.  Here the output voltage E will be equal to the
product of the plate current I and the cathode load
resistor R Hence:

I) o ,U.“(E leK)

Rv RJ
LRy + LR pe ul R
Then: Li(Ry + Ry + pR) = pe

Whenece: [, = i
]\)p R: r #Rl

i R, )

And we have: E R, BR: (1 )~ stage gain (2)
Now assume that: @ — 2
vl
. R
and R’y u '+ i

Substituting in (1) we have:

stage gain

—~
=
4=

=

__ R
TReF R (1F )

which is identical to equation (2). From this we
may conclude that the gain of the cathode follower
is equivalent to the gain of a standard resistance
coupled stage in which the amplification factor of the
tube is:

Re
41

et the stage gain be G. Now any impedance Z
between grid and cathode of the cathode follower will
appear higher because of degeneration. This apparent
mpedance then becomes :

u
— and the plate resistance of the tube is:
a1 !

, 7%
- (1-6)

Whence it follows that a grid coupling resistance (if
connected between grid and cathode of the cathode
follower) can be made very low and yet appear quite
high insofar as the effect on the signal is concerned.
Obviously the same reasoning applies to grid-cathode
capacitance. The grid-cathode capacitance € will
therefore appear to be:

C’=C(1-G)

z

[Continued on page 33]
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AL RESPONSE CURVES

JAMES H.

With Oscilloscope

GREEN, Jr.

Department of Physics
University of Rochester

4 Recent miprovements in the fidelity of recorded
music and the advent of {frequency-modulation
have brought the engineer and technician face to
face with many new problems involving the hdelity
ol audie amplifiers.  Although many methods are
known whereby the response curve of an audio
amplitier may be obtamed, they are, on the whole,
tedious and require equipment which is not readily
accessib.e.

One method, however, stands out above the
rest from the standpoint of simplicity and wuver-
sal applicability.  When this system was originally
describedd the complexity of the apparatus involved
prohibited its general acceptance’. Now, however.
since the frequency-modulated oscillator has be-
come a standard piece of test equipment the scheme
deserves the consideration of all those interested in
the problems of high fidelity audio reproduction.

Method of Operation

The method 1s essentially that now emploved in
aligning superheterodvne receivers, where a fre-
quency-modulated signal 1s applied to the mput of
the mtermediate frequency amplifier and svnchro-
nized with an oscilloscope on the output so as to
cive the response curve of the stage or stages being
examined.

For audio amplifiers a frequencv-modulated
audio note is fed into the amplifier and an oscillo-

Fig. I. Oscil oscopic response curve of a peaked audio-frequency
amplifier.

* AUGUST, 1942

scope connected to the output. The ’scope is set
to sweep at the same rate as that at which the fre-
quency of the f.m. oscillator 1s changing, and the
two are synchronized through the external synchro-
nization circuit of the oscilloscope. The oscillo-
agram in [7ig. / shows the resulting pattern. The
width of the envelope at any point indicates the
amplifier gain at that frequency.

The frequency-modulated audio note used is ob-
tained in the following fashion: An ordinary fre-

SYNCHRONIZATION ‘
FM. 0SC i @
. 0SC. AMPLIFIER
4000 KC. DETECTOR UNDER
15 KC. ‘ TEST
\ B
FV. AUDIO o
0-15,000 CYCLES

OSCILLOSCOPE
LOCAL

0SC =
4000 KC

Fig. 2. Block diagram of set-up for obtaining frequency response
curve of audio-frequency amplifier by means of a cathode-ray
oscilloscope.

quency-modulated rest oscillator® is set so that
when the carrier 1s undeviated, it is at some com-
mon r.f. frequency; 1000 kc. for example. An
external oscillator is then coupled to this and ad-
justed to give zero beat at this frequency. When
frequency modulation is now applied to the first
oscillator there results an audio frequency beat note
which varies from zero to the maximum difterence
hetween the two signals (20,000 cycles maximum
for the oscillator mentioned above) then back to
zero and out again to maximum as the oscillator
irequency is deviated in the opposite sense. A block
diagram of the arrangement is shown in Fig. 2.

Diamond and Webb, Proc. L.LR.E., Sept. 1927.

’In this case the RCA Electronic Sweep Oscillator No.

150.
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If we refer to the oscillogram we see these traces
can all be identified. The zero beat position ap-
pears, as indicated, at the left of the photograph.
Normally this would appear in the center of the
screen, but due to a fault in the synchronizing cir-
cuit of the oscilloscope used it was found to be
impossible to realize this condition. The trace
which should appear running to the left from zero
heat is continued at the extreme right of the photo.

To the right of the zero beat position are marked
the 5000 and 10,000 (maximum) cycle positions.
The outward bound and return traces are distin-
guishable in spots, although under ideal conditions
they would not.

As may be seen, the amplifier being tested here
was an extremely poor one in the ordinary sense of
the word, having poor low-frequency response, a
sharp maximum around 2000 cycles and a poor
high-frequency response. This was to be expected,
however, since the amplifier contained a 01 ufd.
condenser to eliminate high frequencies and other
filter components as well.

When it is desirable to make the conventional
plot ot response against log of frequency it is nec-
essary to limit the maximum frequency deviation
when the low-frequency end of the spectrum is be-
ing considered. With the oscillator used the maxi-
mum beat-note frequency can be adjusted to values
as low as 500 cycles by using the sweep control
provided on the unit. It is then possible to obtain
values of the amplifier gain for frequencies as low
as 50 or 100 cycles. This is not the case when the
maximum beat note frequency is of the order of
10,000 cycles.

In connection with the use of this method at low
frequencies it must be further noted that the rate

of change ol irequency of the {.m. oscillator places
a lower limit on the range over which the response
curve 1s valid. For instance, if the f.m. oscillator
frequency is being swept at 60 cycles (standard for
most test oscillators) the curve will have no mean-
ing for frequencies below about 600 cycles since
only a small portion of these waves will be gener-
ated before the frequency is changed. This diffi-
culty can obviously be overcome by lowering the
sweep frequency of the f.m. oscillator, even to as
low a value as one cycle per second. Visual obser-
vation of the ’scope is seriously impaired by this
modification, but satisfactory results mav still he
obtained by photographing the screen.

It is also necessary to examine carefully the
“flatness” of the output vs. frequency curve of the
generated beat note and to compensate for any
falling off of this curve at very high or very low
frequencies. In the apparatus described here very
little difficulty was experienced from this cause.

Undonbtedly this method can be applied to other
allied problems. It could, for instance, be used to
give the response curves for various tuned andio-
frequency circuits and a rough evaluation of
their ()’s.

Another use for the system was found in its
ability to picture the overall operation of a super-
heterodyne receiver. When the signal produced bv
the two oscillators is introduced into the i.i. circuit
of the receiver, the trace on an oscilloscope in the
output shows the audio response envelope super-
imposed on the familiar response curve of the i.i.
stages, thus enabling the operator to determine if
the highest frequencies are being severely attenu-
ated by the sharpness of the tuned circuits of the
i.f. amplifier.

A TRANSITRON AUDIO
OSCILLATOR

[Continued from Page 19)

10 10,000; E — 10,000 to 20,000 cycles. The finer
adjustments are made by means of R7, which should
be calibrated.

It will be noted that the frequency range of each
switch position is not very extensive. The reason
for this is the necessity for keeping the resistance
in the grid circuit of the oscillator above a prede-
termined value. Since this resistance is the fre-
quency-adjusting device, a stop is provided to main-
tain sufficient resistance in the grid circuit to prevent
wave distortion.

The stopping oi R1 at the proper point was accom-
plished in the original model by the use of a National
ACN dial, which is designed for 180° rotation, and
consequently limits the use of the control to the lower
part of its range. If desired, a fixed resistor of
150,000 ohms in series with a 350,000-ohm control
for R1, may be substituted, thus using the full 270°
of rotation.
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The 150,000-0hm potentiometer R2 is used for the
purpose of adjusting the oscillator to the proper
operating point, so as to obtain a true sine wave out-
put. This point is found to be the adjustment which
just barely keeps the circuit oscillating on all ranges.
Advancing the control too far will result in over-
excitation of the grid circuit, and produce a high
number of harmonics of various orders. Once this
control is adjusted, it is left alone, unless a change
i1 tubes or circuit constants requires a readjustment.
The control may therefore be mounted in an out-of-
the-way spot on the chassis and equipped with some
sort of screw-drviver or wrench controlled shaft, so
that an accidental disturbance cannot occur.

The condensers used in the frequency changing
bank need not be of close tolerence, but they should
be of high quality to prevent leakage from developing.

The output transformer used in this ocsillator is
an excellent quality p.a. unit. If the oscillator is to
performm a particular function, and the multiple-
impedance output factor is not needed, a standard
output transformer may be used. However, if the
oscillator is to be employed for general test work,
the transformer specified is recommended.
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CATHODE-COUPLED AMPLIFIERS

[Contiied from Page 28]

However a grid 1o ground capacitance will he un
atfected as will grid to plate capacity.

It @ coaxial line (which s usually of low im-
pedance) 1s to be connected to terminals ¢ and 0.
Fg. 2, that s, across the cathode load resistance K.
the 1mpedance looking into terminals ¢ and b must
match the iterative 1mpedance of the line.  This

R,

mmpedance 1s equal to /2 and m parallel. Sinec
[

R may be larger in the cathode follower circuit than
m a standard resistance-coupled stage. the voltage
applied to the mput of the cable 1s about the swune
either case. The other advaniages of the cathode
follower, however, make this civcuit preferable 10
the standard resistance-coupled amplifier for this use.
The omission of coupling condensers i the case ot
the cathode follower is also a matter of importance.

lconoscope Amplifier

1"1‘![. 3 shows one ;q)])licz\linn of the cathode fol-
lower circuit used as the Arst video stage in an icono-

FIRST VIDEQ STAGE

ICONOSCOPE

A

e
- OUTPUT
¢"
e
-
¢".

Fig. 3. Application of foliower to iconoscope amplifier.

Al

scope amplifier. This arrangement is quite effective
in that the effective input capacitance is appreciably
reduced. The proper bias for the iconoscope is
obtained by tapping the cathode load resistor. Such
an arrangement materially improves operation and
can be followed by sufficient stages of conventional
video circuits to build up the necessary gain in the
iconoscope amplifier.

Q. & A. STUDY GUIDE
[Continued from Page 18]

210. W hat is the purpose of “conunutating poles’
or “interpoles” in a d.c. motor?

‘Commutating poles” or “interpoles” are additional
ficld poles connected 1 series with the armature, and
placed between the main flield poles in order to elim-
inate sparking caused by a shift of the neutral position
of the armature of a moror when there is no corre-
sponding shiit of the brush position.

211. How mav the outpui voltage of a sepuraiely
Cexcited a.c. generator, at constan! ountput frequency,
be varied?

The voltage may be varied or controlled by varying
the field corrent. .\ field rheostat 1s nsed, and also
controls the power factor at which the generator 1s
operating.

21211 the field of a shunt wound d.c. motor were
opencd while the machine was running under no
load, wihat would be the probable result(s).

The motor will atrain an excessive speed which may
cause damage to the motor. and will cause sparking
at the commutator.

213. Name four canses of cuvcessive sparking at
the brushes of a d.c. motor or generator.

Rough commutator; stickv or bhroken brushes;
armature winding may be damaged: the motor may
he overloaded or have poor ventilation.

RADIO| * AUGUST, 1942

214. Whai iy the purpose of a commautalor on a
d.c. motor? On a d.c. gencrator:

The commutator on a d.c. motor reverses the cur-
rent through the armature “loops” just as the loop
reaches neutral position, causing rotation. Otherwise,
the loop may rotate from its position to vertical posi-
tion where it would be opposed to further rotation by
the action of the combined magnetic fields.

In a d.c. generator the commutator converts the
alternating current to dirvect current.  When the direc-
tion of the induced voltage changes, the segments ot
the commutator change from one brush to another
at the same instant, maineaining the external circuit
current in one direction.

DEFENSE TRANSCEPTOR

[Cantimted from Page 27

transmitier dial. Below this dial is the volume control.
To the left of this are the oscillator and modulator
jacks for reading the current. Above the jacks.is.the
five-inch p.m. speaker mounted behind fifteen 3g”
holes. Next. at the bottom. is the regeneration con-
trol. and 1o the extreme right the microphone threc-
way jack. The other four-inch dial controls the
receiver tming, aided by a Mallory type 330 panel
light. The description of the panel jront ends with
the two small pointer knobs, one at each end of the
panel and ganged, as aforesaid, for convenience.
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The Cathode-Ray

USCILLOSCOPE

JAY BOYD

PART V-LISSAJOUS FIGURES AND RECEIVER ALIGNMENT

4 In last month’s issue we showed how audio wave-
forms were plotted against bases representing “time.”
But if we wish to illustrate the response of a tuned
circuit we must plot its response against a “frequency”
base, as in Fig. 1.

To draw such a curve “by hand” we would set up
our instruments as in Fig. 2. With each change in fre-
quency the vacuum-tube voltmeter reading would be

100
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XC. OFF RESONANCE
Fig. I. A resonance curve plotted "by hand," with separste

readings taken at a number of points.

noted by a point on the ruled paper. With a sufficient
number of points established, a curve running through
these points is then drawn.

This method is fairly simple for plotting the curve
of a single tuned circuit, but much too slow when a
number of cascade circuits are to be aligned, such
as the intermediate frequency channel of a modern
receiver. Since each i.f. trimmer adjustment alters
the selectivity response curve, many graphs would
have to be drawn before a job would be completed.

But substitute a cathode-ray oscilloscope for the
v.tv.m. (or usual output meter) and “wobble” the
frequency of the signal generator. Synchronize this
wobble with the oscilloscope’s sweep oscillator and
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the desired frequency resonance curves will appear
on the c.r. screen.

There are several ways of accomplishing this. But
let’s get a clear understanding of the principles in-
volved first and examine the various methods later.

A simple set-up meant only for explanation, is
shown in Fig. 3. A handle has been mounted on the
signal generator to permit manual wobbling of its
irequency. A potentiometer across a “B” battery
places either a positive or negative potential on the
iree horizontal plate, swinging the beam across the
screen in synchronization with the frequency changes
of the signal generator.

As the beam is swept across the screen, the signal
generator frequency will pass through the resonant
frequency of the intermediate channel, producing a
rectified a.c. voltage across the second detector divider
load (when that type detection is used). This voltage
is applied to the free vertical plate, usually through
the oscilloscope’s vertical amplifier, raising the beam
in proportion to the i.f. amplifier response.

Note that a single movement of the handle makes
one complete trace upon the screen. Returning the
handle to its starting position, completing the cycle,
makes another trace. But each trace lies over the
preceding one, whether the response curve is sym-
metrical or not.

Such a simple mechanical arrangement is never
used, although it would work if we could wobble the
handle rapidly and used a long-persistence c.r.
screen.

VAQUUM - TyBE
SIGNAL VOLTMETER
GENERATOR

CIRCUIT UNDER TEST

|

Fig. 2. The resonance curve of Fig. | could be plotted by means
of the set-up shown above.

F4

)

)
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Motor-Driven Frequency Wobblers

In practice we find two methods for wobbling the
signal-generator frequency. The first type uses a
small motor for rotating a midget condenser, in
parallel to the main condenser. Mounted on the same
shaft will be found either a commutator or a tiny
electrical impulse generator. Either of these will be
found tied in to the sweep circuit, thereby locking
the sweep frequency with the wobble frequency.*

The other method, or rather group of methods.
produces this desired wobble by electronic means,

SIGNAL GENERATOR C.R.O.
I.F.CHANNEL —
INCLUDING
2nd.
e o DETECTOR |
o 0

-uIIM—-o

Fig. 3. A set-up by means of which the frequency of the signal
generator can be wobbled. Potential on horizontal plate is syn-
chronized with the frequency by means of a connecting arm.

thereby eliminating all moving mechanical apparatus.
While the electronic sweep systenis seem to be gaining
in popularity it should be noted that the final result;
that is, the resonance curve traces, will be essentially
the same for either method. Also, it 1s quite practical
to attach a motor-driven wobbler to any existing
signal generator by the simple addition of a phone
jack.

The motor-driven type is easier to understand.
Two specific makes will he described: first, because
of their popularity and sccondly. because they are
representative of all other manufacturer’s types.

The RCA Frequency Modulator

This is a small motor-driven unit designed to
wobble the frequency of any signal generator. The
diagram is shown in Frg. 4. On the shaft of the small
motor is a two-section rotating condenser of 35 uufd.
per section. A 14-inch low-capacity cable connects
this rotating condenser in parallel to the main tuning
condenser of the test oscillator. The motor turns
at 1550 r.p.m., rotating the condenser ahout 25 times
per second. The condenser goes from open to closed
and back from closed to open once each revolution.
thereby producing 25 donble frequency wabbles per
second.

*The term “wobble frequency” denotes the number of times
per second which the signal generator is wobbled. It should
not be confused with the mean or extreme i.f. frequencies
produced by the signal generator.

RADIO}] * AUGUST,
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With this system, the saw-tooth oscillator in the
oscilloscope is used for horizontal deflection, forming
the “base” of the graph being traced. The s.t.o. may
be operated at either 25 or 50 c.p.s. but must be syn-
chronized with the rotation of the revolving con-
denser.

Note the miniature a.c. generator on the right end
of the motor shaft. Its output oif a couple of volts
connects to the “external sync.” binding post of the
oscilloscope. With the s.t.o. frequency controls set
for approximately 23 or 50 c.p.s., the small impulses
from this little generator positively lock the sweep
frequency to that of the wobbulator.

If a single a.c. voltage is placed on both sets of
plates simultaneously the pattern will be a single
straight line as shown in Fig. 5-A.

Two separate a.c. voltages placed on the respective
sets of plates will cause a similar pattern, provided
these voltages are similar in character and in phasc.
They may differ in amplitude, however, this being
indicated by a different angle than shown.

If the two voltages are similar in character but
differ by 90° in phase the pattern will be nearly a
perfect circle, as in Fig. 5-B. It would be an exact
circle if both sets of plates were equally sensitive.

Other phase differences will cause an ellipse which
roadens as the phase difference increases. up to 90°.
[f the breadth is one-half its length, as sketched in
Fig. 5-C, a phase angle of 45° is indicated.

Lissajous Figures

In the 1800’s a French physicist, in his experiments,
connected two pendulums so their motions would act
upon a single stylus. Setting these pendulums in
motion at different frequencies produced patterns
which now bear his name.

ON-OFF SW. HIGH LCwW
—% S GRS A
=l
7_
O+ —4 )
—
5=
o L_v SWEEP
7 L‘° — | caracity
10-220 V. HI-LO Sw. L OUTPUT

50-60~

Fig. 4. The RCA Frequency Modulator, consisting of a rotary
condenser and tiny synchronizing voltage generator.

Similar patterns may be traced on the c.r.o. screen
by application of a-c. voltages of different frequencies
to the two sets of plates. If the ratio of these fre-
quencies is equal to the ratio of two integers, and if
their ratios are not too complex. an interesting series
of Lissajous figures will be produced. These are
valuable for frequency comparison.

Tt should he noted that the three preceding patterns,
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Iigs. 5-4, 5-B and 3-C, were all produced with
sinilar frequencies on both plates.

But now make the vertical frequency twice the
horizontal and you'll find a “figure 8" a distorted
“figure-8” or a parabola, depending on the phase
relationship of the two frequencies. These are
sketched in Figs. 6-A, 6-5 and 6-C respectively.

LO@

Fig. 5. Three traces produced with similar frequencies on both
c.r. tube plates. Trace A is obtained from a single a.c. voltage.

* PHASE * PHASE * PHASE
RELATIONSHIP RELATIONSHIP RELATIONSH!P
EQUALS EQUALS EQUALS
90°%r 270° 135°%225°, 45°%0r 315° - EITHER O°or 180°¢

A B c

Fig. 6. Traces obtained when the vertical frequency is twice the
horizontal frequency, the shape of the traces depending upon
phase relationships.

1f the two frequencies differ by a ratio of 3-to-1
the patterns will look like those of Figs. 7-4.7-B or
7-C. The three loops due to the vertical frequency. and
the single loop caused by the horizontal frequency are
indicated in Fig. 7-4. Combinations of {requencies in
multiples of 4-to-1 or more produce Lissajous figures
of similar construction, differing only in that four
loops will be produced when the vertical frequency
is four times that of the horizontal frequency. Higher
multiples will produce proportionately more loops.
When the horizontal frequency is known, it is possible
in this manner to determine the frequency of any
multiple thereof which is applied to the vertical plates.

Receiver Alignment

The method of connecting a signal generator and
cathode-ray oscilloscope to a receiver to be aligned is
shown in Fig. §. Note that the oscilloscope vertical
amplifier input leads connect from the diode load to
ground : across which the rectified “wobbled” fre-
quency is developed. As this frequency is usually
of the order of 60 cycles or less, it is preferable to
connect directly across the diode load rather than to
the point marked “AF” because at the latter point
a phase shift may be introduced by the coupling con-
denser which would alter the appearance of the image
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on the c.r. screen. Connection to the point shown
will not short out the diode load, as might be assumed.
because a blocking condenser is built into the input
circuit of the vertical amplifier of the c.r.o.

Note that the synchronizing pulse is fed to the
external synchronizing circuit.  In most instruments
a switch is provided for internal and external syn-
chronization and should be adjusted so as to utilize
the external pulse for aligning operations. If internal
synchronization is employed, the image will drift and
alignment will be difficult.

The first step in all receiver alignment operations
1s to align the last i-f stage. and the method of con-
necting the signal generator to do this is shown in
Fig. §. The signal generator is first tuned to the
intermediate signal frequency and the signal is fed
through a blocking condenser to the last i-f tube grid.
The blocking condenser is necessary in order to avoid
grounding out the a.v.c., which might cause the i-f
amplifier to oscillate (this is more likely to happen
when going through subsequent aligning operations
than in adjusting the last stage. but is good practice
anyhow). The test signal is thus amplified by the
last i-f tube and adjustments of the last i-f trans-
former trimmers are made.

The secondary trimmer is first adjusted until a
resonance curve appears on the screen, and the syn-
chronizing voltage gain adjustment on the ‘scope
is adjusted until only sufficient synchronizing voltage
is applied as is necessary to hold the image stationary
on the screen. Any excess voltage tends to produce
distortion which interferes with proper alignment.

When the adjustment of the secondary trimmer
to produce a curve of maximum height is completed.
the primary trimmer is then adjusted to produce a
symmetrical curve. Tt may be necessary to go over

3 FROM VERTICAL FREQUENCY

1 LOOP FROM
HORIZONTAL FREQUENCY

A B G

Fig. 7. If the two frequencies differ by a ratio of three to one,
the patterns will look like those above.

the secondary adjustment and touch it up when the
primary trimmer has been set at approximately the
correct point. In making these adjustments, with
‘scopes using the double-image system~—which is by
far the most widely used—make certain that the bases,
not the peaks, of the resonance curves coincide. If
the synchronizing voltage is not excessive, there will
usually be no trouble in also making the sides of the
curves coincide, but if adjustment is made only to
make the peaks coincide. the stage will not be properly
aligned.
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\ Fig. 8. The method of connect-
o ing a signal generator and cath-
ode-ray oscilloscope to a re-
ceiver to be aligned. Note that
. the oscilloscope vertical amplifier
SYNC. input leads connect from the

o
diode load to ground, across

J_ which the rectified "wobbled"

frequency is developed.

Typical Screen Curves

\"arious stages in the aligning process are illustrated
in Fig. 9. In Fig. 9-4, the alignment is correct hut
the traces fail to coincide due to incorrect synchroni-
zation. In Fig. 9-B, the alignment is incorrect ; the
hases of the two traces do not coincide, though the
peaks do. In Fig. 9-C, the alignment is incorrect,
though the bases coincide, because adjustments of the
primary and secondary circuits have not been made
s0 as to produce maximum gain. In Fig. 9-D, proper
alignment is indicated, both traces coinciding through-
out and the height of the peak indicates adequate gain.

After the last i-f stage is aligned, the next preceding
stage is adjusted, connecting the signal generator to
the preceding i-f grid but leaving the c.r.o. connections
undisturbed. Adjustment of the preceding stage trim-
mers is made in the same manner as previously
described, until a symmetrical curve is again obtained.
Due to the increased amplification of the test signal,
it is important to reduce the test signal level when
feeding to any stage other than the last i-f grid, to
avoid overload. Only sufficient signal strength should
he used as is necessary to produce a clean signal trace
on the c.r.o. screen. I the signal is too weak, it will
he necessary to advance the gain control on the vertical
amplifier of the 'scope to a point where hum and
extraneous pickup make the trace fuzzy.

The last step in completing the adjustment of the
i-f amplifier is to feed the i-f signal to the converter
grid. Final adjustments are then made of the first
i-f transformer trimmers and the i-f amplifier should
require no further attention.

Oscillator Adjustment

Adjustment of the oscillator section of the converter
may now be made by leaving the signal generator and
c.r.0. connected as is. but readjusting the signal-gener-
ator frequency to the high-frequency aligning point
specified for the band being aligned. For the broadcast
band, this will ordinarily be of the order of 1600 kc.
With this test signal frequency fed to the converter
grid, the oscillator trimmer is adjusted to produce
maximum signal output, as indicated by maximum
height on the c.r.o. screen trace.

* AUGUST, 1942

At this point we'd like to remark that the accuracy
of frequency calibration for the frequency-modulated
type of signal is not as great as that for the amplitude-
modulated signal, because the beat-frequency principle
is employed to provide the output signal in the former
case, whereas only a single r-f oscillator is required
for the latter. Thus, to produce a 1600-ke. signal,
the average beat-frequency type of oscillator will
supply the difference frequency resulting from the
beating together of a frequency-modulated 700-kc
(usually) signal and a 2300-ke unmodulated signal.
Provision is made in all beat-frequency type signal
generators to supply an amplitude-modulated signal
for this purpose in which the beat-frequency principle
is not utilized. Further, in aligning higher frequency
bands, up to 20 mc, harmonics of the 700-kc oscillator
used in the b-f oscillator cause difficulties. That is
why only an amplitude-modulated signal 1s custom-
arily used when aligning r-f and oscillator circuits on
such bands.

These points are in no way derogatory to the beat-

U@y
ey

Fig. 9. Various traces obtained under specific conditions when
aligning a receiver. Proper alignment is indicated in 9-D.
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frequency type of frequency-modulated test oscillator,
which is far superior in every way to simpler types
when used in conjunction with the c.r.o. for aligning
purposes; it is simply necessary to remember that
cach type of oscillator has its limitations, and each
must be used for the purposes for which it is best
fitted.

When using the amplitude-modulated signal, it will
of course be necessary to use the internal sweep of
the c.r.o., which is adjusted to the modulation fre-
quency. usually about 400 cycles. Synchronization
is ordinarily obtained with the internal synchroniz-
ing adjustment, and involves no particular care in
adjustment, since we are primarily interested only in
noting the height of the image and not its waveshape.

The oscillator adjustments just described are made.
of course, with the receiver dial adjusted to the test
frequency. This applies likewise to padding adjust-
ments, which are made by tuning both the receiver
and the signal generator to a specified frequency near
the low-frequency end of the dial. For this adjust-
ment, only a frequency-modulated signal should be
used, because the interaction which normally results
between circuits during this adjustment is thereby
avoided. When a simple amplitude-modulated signal
is employed, it is necessary to rock the gang condenser
in order to avoid trouble from this source. This is
automatically taken care of in the frequency “wob-
bling™ resulting from frequency modulation.

After completion of the adjustments of the con-
verter-oscillator circuits, the signal generator is
connected to a preceding r-f grid—or to the antenna
input, if no r-f stage exists, and the r-f coil trimmers
are adjusted for maximum signal output at the speci-
fied aligning frequencies. The alignment is then
complete.

Single-Image Method

Our discussion and traces have been based on the
double-image system, which is employed in most of
the c.r. oscilloscopes now in use. However, some use
the single-image method, in which the return trace is
suppressed by simply shorting out the sweep during
the period of the return trace. The result is an image
which varies in symmetry during the aligning process
but upon which no reverse trace is superimposed. The
final result obtained by either the single- or double-
trace methods is identical, so there is no difficulty in
applying either method. Some find the double-image
method simpler, since the position of the return trace
indicates at each instant, the effect of any adjustment.
But the change in symmetry in the trace produced by
the single-image method, as a result of similar adjust-
ment, i1s equally informative to those who use the
latter method, and in conjunction with a ruled screen,
the frequency range covered is readily ascertained.

KFI'S SHOP NOW INDISPENSABLE

)
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Repairing and using old equipment avoids priority troubles at the KFI transmitter. Material which would have been scrapped in the
past, is now reused. Photo shows Blatterman {left) and Mason adapting old parts to new uses at the station.
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F. X. RETTENMEYER
RCA Manufacturing Co., Inc.

Fourth of a series of bibliographies for design engineers, re-

search workers and students allied with the war effort

4-TUBES
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Aviation Radio, May, 1942
Frequency Modulation, June, 1942
Crystallography, July, 1942

Dielectric Igniters for Mercury Pool Cathode Tubes—
11. Kelmperer—Electronics, Vol. XIV, November, 1941,
Page 38.

Experimental Dual-Pentode—M. K. Goldstein—Elec-
tronics, Vol. XIV, May, 1941, Page 34

Gieger-Muller Counter Tube—D. Weisz—Electronics.
Vol. XIV, December, 1941, Page 19.

Technique for Tube Data—C. C. Street—Electronics.
Vol. X1V, October, 1941, Page 50.

Automatic Voltage Regulator—E. J. Casselman—Elec-
tronics, Vol. X1V, October, 1941, Page 54.

Design Chart for R-F Heat Treatment Generators—E.
Mittelmann—FElectronics, Vol. XIV, September, 1941,
Page 51.

Electron Tubes in Petroleum Research—Penther &
Pompeo—Electronics. Vol. XTIV, Part 1, April, 1941,
Page 20. Vol XIV, Part 2, May, 1941, Page 43.
Equipment Failure Alarm for Communication Networks
—Cook & Petersen—Electronics, Vol. XIV, October,
1941, Page 44.

Hot-Cathode Gas-Discharge Tubes—Hahls & Thomas—
Electronics, Vol. XIV, September, 1941, Page 33.
Phototube Absorption Analyzer—V. F. Hanson—Elec-
tronics, Vol. X1V, January, 1941, Page 40.

A Theory of the Practical Triode—I. A. Harris—IVire-
less Engincer, Vol. XVIII, No. 209, February, 1941,
Page 45.

Secondary Emission—H. Moss—HW ireless  Engineer,
Vol. XVIII, No. 215, August, 1941, Page 309.

Air Cocling Applied to External-Anode Tubes—C. M.
Ostlund—Electronics, Vol. XI1I, June, 1940, Page 36.
High-Sensitivity Photosurface—Glover & Janes—Elec-
tronics, Vol. X1IT, August, 1940, Page 26.

X-Ray Tubes—Design and Application—Z. J. Atlee—
Electronics, Vol. XTI, October, 1940, Page 26.
Chronoscope to Test The Velocity of Rifle Bullets—C. L.
Bradford—Electronics. Vol. XIII, November, 1940,
Page 28.

Electron Microscope Developed at Camden—Electronics,
Vol. XIII, May, 1940, Page 38.
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Iilectronic Flow Meter—]J. M. Weinberger-—Electronics.
Vol. XIII, January, 1940, Page 30.

Electronic Method for Determining Distribution Curves
L. A. Ware—Electronics, Vol. XII1. October, 1940.
Page 36.

Electronic Switeh for Fluoreseent Lamps—R. F. Hays—
Electronics, Vol. X111, May, 1940, Page 14.

Feedback Welding Timer—]. Kurtz FElectronics, Vol
NIT1, April, 1940, Page 47.

[igh-Sensitivity Phototube Circuit—Bull & Lafferty—
Electronics, Vol. X111, November, 1940, Page 31.
Indicating System for High Voltage Power Packs—R. L.
| lildebrand—FElectronics. Vol XIII, October, 1940,
Page 38.

Light Regulator—B. Chance—Electronics. Vol. XIII.
February, 1940, Page 24

Negative Feedback Applied to Oscillators—S. Sabaroff—
Electronics, Vol. XITI, May, 1940, Page 32.

Operation of a Self-Excited Inverter—I7. N. Tompkins—
Llectronics, Vol. X111, September, 1940, Page 36.
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Electronics, Vol. XIII, October, 1940, Page 50.
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Llectronics, Vol. XIII, September, 1940, Page 40.
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X111, March, 1940, Page 23.

Time-Lag Analysis of Townsend Discharge with Ac-
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Revieo, Vol. 57, January 1, 1940, Page 73.
Superheterodyne Converter System Considerations in
Television Receivers—E. W. Herold—RCA Revicw.
Vol. 4, January, 1940, Page 324.

Compensating for Tube Input Capacitance Variation by
Double Bias Provision—]. FF. Farrington—Communica-
tions, Vol. 20, No. 9, September, 1940, Page 3.

Velocity Modulated Transit-Time Valves—H. Doring
and L. Mayer—ETZ, Vol. 61, No. 30, July 25, 1940
Page 685.

The Operation of Electron Tuhes at High Frequencies—
H. Rothe—Proceedings IRE, Vol. 28, No. 7, July, 1940,
Page 304.

High Frequency Measuring of the Amplification Factor
and Internal Resistance of the Thermionic Valve—M. I
Rao—Indian Jowrnal of Physics. Vol. 14, No. 3, June,
1940, Page 247.

The Relative Secondary TElectron IKmission Due to
Helium, Neon and Argon Ions Bombarding the Hot
Nickel Target—AI. Healea and C. Houterman—~Physical
Review, Vol. 58, No. 7, October, 1940, Page 608.
Recent Advances in Barium Getter Technique—E. A.
Lederer—RCA Review. Vol. IV, January, 1940. Page
310.

39

WWW americanradiohistorv.com



www.americanradiohistory.com

RADIO-ELECTRONIC BIBLIOGAPHY

Development and Production of the New Miniature Bat-
tery Tubes—N. R. Smith and A. H. Schooley—RCA
Review, Vol. IV, April, 1940, Page 496.
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—J. P. Blewett—Phys. Rewv., Vol. 55, April 15, 1939,
Page 713.
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Phys. Review, Vol. 56, September 15, 1939, Page 562.
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Periodic Deviation from the Schottky Line—H. M. Mott-
Smith—Phys, Rev., Vol. 56, October 1, 1939, Page 668.

On the Surface States Associated with a Periodic
Potential —W. Schockley—Phys. Rev., Vol. 56, August
15, 1939, Page 317.

Valve Noise at Low Frequency—W. Gratfunder—7T ele-
funken-Rohre, No. 15, April, 1939, Page 41.

Pentode and Tetrode Output Valves—]J. L. H. Jonker—
I ireless Engineer, Vol. 16, June, 1939, Page 274.

Input Resistance of R.F. Receiving Tubes: Effect on
Circuit Gain and Selectivity at High Frequencies—G.
Grammer—QS7T, Vol. 23, May, 1939, Page 41.
Miniature Battery Tubes—K. G. Pucklin—Electronics.,
Vol. 12, November, 1939, Page 27.

Recording the Characteristics of Transmitting Valves—
T. J. Douma and P. Zijlstra—Phillips Tech. Rev., Vol. 4,
February, 1939, Page 56.

Air-Cooled Transmitting Valves—M. Vander Beck—
Phillips Tech. Rev., Vol. 4, May, 1939, Page 121.

A New Principle of Construction for Radio Valves—
P. G. Cath—Phillips Tech. Rewv., Vol. 4, June, 1939,
Page 162.

200 Kilowatt Valves with Replaceable Filaments—Gen-
eral Electric Review, Vol. 32, August, 1939, Page 369.
The Permatron—A Magnetically Controlled Industrial
Tube—W'". P. Overbeck—Elec. Eng., Vol. 58, May, 1939,
Page 224.

Cold-Cathode Gas-Filled Tubes as Circuit Elements—
Electrical Engincer, Vol. 58, July, 1939, Page 342.

The Dispenser Cathode—A New Type of Thermionic
Cathode for Gaseous Discharge Tubes—A. W. Hull—
Physical Review, Vol. 56, July 1, 1939, Page 86.
Spectral Response of Phototubes to New Illuminants—
A. M. Glover—Electronics, Vol. 21, December, 1939,
Page 20.

Automatic Spectral-Sensitivity Curve Tracer—T. B.
Perkins—Jour. Opt. Soc. Amer., Vol. 29, June, 1939,
Page 226.

Plyrhetor—S. T. Stanton, F. R. Marion and De V.
Waters—Jour. Soc. Mot. Pic. Eng., Vol. 33, November,
1939, Page 485.

Thallous Sulphide Photo-E.M.F. Cell—F. C. Nix and
A, W. Treptew—Phillips Technical Reuview, Vol. 4,
February, 1939, Page 48.

40

Townsend Ionization Coefficients in Cs-Ag-D Phototubes
Filled With Argon—W. S. Huxford—Physical Review,
Vol. 55, April 15, 1939, Page 754.

Detection of Single Positive Ions, Electrons and Photons
by a Secondary Electron Multiplier—]. S. Allen—
Physical Review, Vol. 55, May 19, 1939, Page 966.

New Amplifier Receiving Tubes—A. P. Kauzmann—
RCA Review, Vol. 3, January, 1939, Page 271.
Compensation of Vacuum-Tube Input Capacitance by
Bias-Potential Control—]J. F. Farrington—RMA Engi-
neering, Vol. 4, November, 1939, Page 13.

The Application of Low-Frequency Circuit Analysis to
the Problem of Distributed Coupling in Ultra-High
Frequency Circuits—R. King—Proceedings IRE, Vol.
27, November, 1939, Page 715.

Cathode-Ray Amplifier Tubes—Electronics, Vol. 12,
April, 1939, Page 9.

The Transitron Oscillator—C. Brunetti—Proceedings
IRE, Vol. 27, February, 1939, Page 88.

Some Dynamic Measurements of Electronic Motion in
Multigrid Valves—M. J. O. Strutt and A. Van der Ziel—
Proceedings IRE, Vol. 27, March, 1939, Page 218.

Output Stage Distortion; Some Measurements on Differ-
ent Types of Output Valves—A. J. H. Van Der Ven—
Wireless Engineer, Vol. 16, August, 1939, Page 383.
Vol. 16, September, 1939, Page 444.

Calculation of Triode Constants—]J. H. Fremlin—Elec.
Communications, Vol. 18, July, 1939, Page 33. Phil.
Magazine, Vol. 27, June, 1939, Page 709.

Symposium on Spectroscopy—Journ. Applied Physics,
Vol. 10, November, 1939.

Spectroscopic Apparatus—\V. F. Meggers—Journal Ap-
plied Physics, Page 734.

Qualitative and Quantitative Chemical Analysis by
Line Emission Spectra—R. A. Sawyer—Journal Ap-
plied Physics, Vol. 10, Page 741.

Absorption Spectra as Applied to Molecular Identifica-
tion and Analysis—W. R. Brode—Journal Applied
Physics, Vol. 10, Page 751.

Impedance Matching—A. Priesman—Comsnunications,
Vol. 19, No. 12, December, 1939, Page 5.

Effect of Electron Transit Time on Efficiency of a Power
Amplifier—A. V. Haeff —RCA Review, Vol. IV, July,
1939, Page 114.

Push-Pull Ultra-High Frequency Beam Tetrode—A. K.
Wing—RCA Review, Vol. IV, July, 1939, Page 62.

The Use of Gas-Filled Lamps as High Dissipation, High
Frequency Resistors, Especially for Power Measure-
ments—E. G. Linder—RCA Review, Vol. IV, July, 1939,
Page 83.

Velocity-Modulated Tubes—W. C. Hahn and G. F. Met-
calf—Proceedings IRE, Vol. 27, No. 2, February, 1939,
Page 106.

Oscillograph Design Considerations—G. Robert Mezger
—Proceedings IRE, Vol. 27, No. 3, March, 1939, Page
192.

Control of the Effective Internal Impedance of Ampli-

fiers by Means of Feedback—H. F. Mayer—Proceedings
IRE, Vol. 27, No. 3, March, 1939, Page 213.

Some Dynamic Measurements of Electronic Motion in
Multigrid Tubes—M. J. O. Strutt and A. van der Ziel
—Proceedings IRE, Vol. 27, No. 3, March, 1939, Page
218.

Space-Charge Effects in Electron Beams—A. V. Haeff
—Proceedings IRE, Vol. 27, No. 9, September, 1939,
Page 586. [Continued on page 42

AUGUST, 1942 * [RADiO)

WWW.americanradiohistorv.com


www.americanradiohistory.com

*

ZBUT IM PRACTICALLY A
W/IDOW SINCE HOGARTH GOT HIS

ECHOPHONE EC-1” (&

Echophone Model EC-1
6 tubes, 3 bands. Tunes from 350 kc. to 30 mc. Beat frequency

oscillator. Bandspread logging scale. Self-contained speaker.
Electrical bandspread on all bands. AC/DC. 115-125 volts.
ECHOPHONE RADIO CO., 201 EAST 26TH ST., CHICAGO, ILLINOIS

AUGUST, 1942

www americanradiohistorv. com

41



www.americanradiohistory.com

RADIO-ELECTRONIC BIBLIOGRAPHY

The Anode-Tank-Circuit Magentron—E. G. Linder—
Proceedings IRE, Vol. 27, No. 11, November, 1939,
Page 732.

A Fixed Focus Electron Gun for Cathode-Ray Tubes—
H. Iams—Proceedings IRE, Vol. 27, No. 2, February,
1939, Page 103.
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Capacitance Variations with Grid Bias—R. L. Freeman
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APPLICATIONS OF GENERAL ELECTRIC GL-815
PUSH-PULL BEAM POWER AMPLIFIER

Revised data, including operation of the tube as a plate-modulated amplifier at 150 mc.

4 The base of the GL-815 fits the stand-
ard octal socket which may be installed
to hold the tube in a vertical position
with the base either up or down. It may
also be mounted in a horizontal position
provided the plane of each plate is ver-
tical (on edge).

The bulb becomes very hot during
continuous operation of the tube so that
free circulation of air around the tube
should be provided.

The heaters of the 815 are connected
in series within the tube with a center
tap brought out to a separate base pin.
This arrangenient permits either series
operation from a 12.6-volt supply or
parallel operation from a 6.3-volt supply.
Either an a-c. or d-c. supply may be
used. Under any condition of operation,
the heater voltage should not vary more

than =410 per cent from the rated value.
The heaters should be operated at nor-
mal voltage during stand-by periods. If
the stand-by periods exceed two hours,
the filament current may be shut off.
The cathodes of the 815 are connected
together within the tube. The cathode
circuit should be connected to the elec-
trical midpoint of the heater circuit when
the heaters are operated from an a-c.
supply, or to the negative heater-supply
lead when the heaters are operated from
a d-c. source. In circuits where the
cathode is not directly connected to the
heater, the potential difference between
the heater and cathode should not ex-
ceed 100 volts. If the use of a large
resistor is necessary between heater
and cathode in some circuits, it should
be by-passed to avoid possibility of hum.

C="5See L1

C1 Cs Cs=1 in. x I'2 in, copper sheet in-
sulated from chassis by mica sheet 0.002
in. thick, or 0.0005-ufd. '"postage stamp'
mica condensers soldered to chassis with
shortest practicable leads.

C: Cs—Copper disks, 1/16 in. x 1l/; in. Sc|>lder

insure ample grid excitation for the 8I5.
of th
plate used to mount the 8I5

(4; Adjust couplin
(5} A small lumpe

813 L3
! 17\—0
i ANTENNA
t Cs ] Feeoers
Ny—o

Lx

Cg'

HH

| @

¥ ZANo-2s ~\0-200
7) MA. /) MA.
+ +

R

GL-815 as plate-modulated r-f amplifier at 150 mc.

disks to 10-32 brass screws | in. long. tween centers.
Drill and tap grid and plate lines for 10-32 La=!/, in. diamater copper tubing, 13 in. long
scraws. and spaced approximately 7 in. between
centers.
NOTES

(1) The r-f driver stage should be able to deliver about one watt of useful r-f power, in order to
(2) Adiuz’r cloupling between L1 and Lz and tuning of C and C:z for recommended d-c. grid current
(3) L1 and L2 should be effectively shielded from Lz by a metal chassis, or by a vertical metal baffle
of ”hairpin".anfenna coil to Ls so that the amplifier is properly loaded.

inductance can be substituted for the amplifier grid lines, if desired. Such a grid
coil is preferably tuned by varying its inductance, rather than by means of a variable condenser.

R2
10
MODULATOR

V. +400v,
AT 1SOMA,

R1=15,000 ohms, 0.5 watt.

R2=15,000 ohms, 25 wahs, adjustable.

Li=!%; in. diameter copper tubing. Length of
tubing and capacitance of C depend upon
driver tubes employed.

L=/, in. diameter copper tubing, 122 in.
ong and spaced approximately 74 in. be-
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The plates of the 815 show no color
when the tube is operated at its maximum
plate-dissipation rating.

The screens of the 815 are connected
together within the tube. Screen voltage
may be obtained from a separate source,
from a voltage divider, or from the plate
supply through a series resistor. The
choice of method depends on the service
in which the tube is used (see Opera-
tion). When the screen voltage is ob-
tained from a separate source or from a
voltage divider, plate voltage should be
applied before or with the screen volt-
age. Otherwise, with voltage on the
screens only, the screen current may
rise high enough to cause excessive
screen dissipation. When screen-voltage
regulation is not an important factor,
the scries resistance method for obtaining
the screen voltage is desirable because
of its simplicity and because it limits
the d-c. power input to the screen. A
d-c. milliammeter should be used in the
screen circuit so that the screen current
can be measured and the d-c. power
input to the screen determined. The
screens should not be allowed to attain
a temperature at which they will show
color.

The screen current is a very sensitive
indication of the plate-circuit loading
and rises excessively (often to the point
of damaging the tube) when the ampli-
fier is operated without load. Therefore,
care should be taken when tuning an
815 under no-load conditions in order
to prevent exceeding the screen-input
rating of the tube.

A protective device, such as a high-
voltage fuse, should be used to protect
both the screens and the plates against
overloads. When a bleeder resistor of
poor regulation or a series resistor is
used for obtaining the screen voltage,
this device should be placed in the com-
mon positive high-voltage supply lead.
It should remove the screen voltage when
the d-c. screen current reaches a value
of 50 per cent greater than normal.

Shielding of the r-f amplifier stages
employing the 815 is required for stable
operation. A convenient method of
shielding is to insert the plate end of the
tube through a hole in a metal plate so
that the edge of the opening is in close
proximity to internal shield of tube.

[Continued on page 58]

1942 * [RADIO


www.americanradiohistory.com

Near technical perfection is achicved through use of scientific instruments but the trained
eyes of skilled workmen inspect completed units before they are passed along to the pumps

An important reason why Eimac tubes
set the modern pace in communications

X the fabrication of plates, sealing of stems and leads, winding of grids...every tiny part must pass the
rigid inspection of trained individuals, precision testing devices. At the end of each production line sits
a group of hardboiled inspectors. All this checking

and testing takes place before Eimac tubes reach Follcw the leaders to
the vacuum pumps. That’s one of many reasons why
Eimac tubes possess such uniformity of characteris- *

tics . . . why their performance records have made

them first choice among world’s leading engineers. /
TUBES

Manufactured by EITEL-McCULLOUGH, INC.,, SAN BRUNO, CALIFORNIA, U. S. A.

Export Agents: Frazar & Co., 301 Clay St., San Francisco, California, U. S. A,

Bead tester utilizes polarized light in search for stress Polariscope is here used to inspect glass bulbs for flaws General inspection bench where completed filament
points in glass beads which seal leads to bulbs cor strain which may occur during the shaping operations stems and assemblies are thoroughly checked for fauley
construction

N /i B
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OHMITE FERRULE RESISTORS
The Ohmite ferrule resistor has been
designed for easy interchangeability
An even wind-

without the use of tools.

ing of resistance wire on a ceramic core
is protected by an Ohmite vitreous
enamel coating. The wire is terminated
on metal bands or ferrules which permit
mounting in fuse clips. Ferrules are cup.
sleeve, or cartridge type.

Special ceramic cores are available
which, with special coating, will with-
stand the temperature shock test of re-
peated immersions alternately from ice
cold water to hot water. Protective
coatings which pass salt water immer-
sion tests are also available.

The ferrule type of resistor is particu-
larly applicable for use in the Navy, in
the Signal Corps, on Army aircraft and
on railroads. Units can be supplied in
accordance with Navy specifications.
Wide range of sizes.

For details write to Ohmite Manufac-
turing Company, 4835 Flournoy Street,
Department 1N, Chicago, Illinois.

*

RCP ELECTRONIC LIMIT BRIDGE

Highly accurate resistance measure-
ments can now be made speedily with a
new Electronic Limit Bridge announced
by Radio City Products Co. and desig-
nated as RCP Model No. 670. A direct
reading is given of the percent devia-
tion, in either plus or minus direction,
of resistance values compared to any
predetermined standard.

The dial of RCP Model No. 670 is
calibrated from zero center to ten per-
cent deviation on either side. With each
main division on the dial indicating one-
half of one percent, fractional divisions
showing deviations of one-tenth of one

50

New Products

percent can be read quickly and easily,
and approvals or rejections promptly de-
termined.

Comparison is made against a pre-
determined internal standard of any
arbitrary value selected. While this is
supplied as part of the bridge, provision
is also made for using any other value
of resistance desired by switching to
“External Standard” and connecting the
new standard value to the corresponding
terminals.

Component resistors are accurate to
one-tenth of one percent and the indicat-
ing meter is a 4%4-inch galvanometer
having a sensitivity of 25-0-25 micro-
amperes.

RCP Model No. 670 is battery oper-
ated and completely self-contained in a
handsome, natural finish solid oak carry-
ing case. It will undoubtedly find quick

acceptance in plants where resistance
testing has proven a stubborn bottle-
neck. Model 670 is described in Bulle-
tin 126 free on request. Radio City
Products Co., Inc., 127 W. 26th St
N.Y.C.
*

HEAVY-DUTY 50-WATT POWER RHEOSTAT

By simply enlarging the features of
its 25-watt power rheostat, Clarostat
Mfg. Co., Inc., 285-7 N. 6th Street,
Brooklyn, N.Y., now introduces its 50-
watt unit.

This new 50-watt rheostat is virtually
identical to the previously introduced
25-watt unit, except for its larger size.

AUGUST,
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The selected resistance wire is wound
on an insulated metal core which dis-
tributes the heat at intermediate rota-
tional settings. The resistance element

is firmly imbedded in a ceramic housing
with an inorganic cement, resulting in
a solid thermal mass. A graphited-cop-
per contact shoe rides the collector ring
and the winding, assuring two positive
sliding contacts. Contact pressure is
provided by a helical spring, concen-
trically mounted about shaft whose ac-
tion is evenly distributed by use of a
tripod-tvpe contact carrier. The con-
tact is insulated from the metal shaft by
a center ceramic insulator, thus provid-
ing a ‘“dead” shaft and mounting bush-
ing. Available in any resistance value
up to and including 10,000 ohms.
*

SAV-A-SHAFT VOLUME CONTROLS

The new National Union Sav-a-Shaft
Volume Control introduces a new de-
velopment in replacement control design
by utilizing the shaft from the defective
control. Not only does this “Sav-a-
Shaft” for vital war material require-
ments, but for the service engineer it
guarantees that the shaft will be of cor-
rect diameter and length and that the
knob will fit the control perfectly. No
cutting. filing or special knob is neces-
sary regardless of whether the knob re-
quires a flat, split knurl or other special
shaft-end.

Another National Union feature pro-
vides erery control with a switch. The
control comes to you comipletely assem-
bled so that the switch mechanism is
inoperative.

National Union Saev-a-Shaft volume
controls are available in various resist-
ance values, tapers and taps to satisfac-

[Continued on page 56]
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Next to the Stars and Stripes . . .

AS PROUD A FLAG AS INDUSTRY CAN FLY

Signifying 90 Percent or More Employee Participation in the Pay-Roll Savings Plan

IT doesn’t go into the smoke of battle, but
wherever you see this flag you know that it spells
Victory for our boys on the fighting fronts. To
everyone, it means that the firm which flies it has
attained 90 percent or more employee participa-
tion in the Pay-Roll Savings Plan . . . that their
employees are turning a part of their earnings
into tanks and planes and guns regularly, every
pay day, through the systematic purchase of
U. S. War Bonds.

You don’t need to be engaged in war production
activity to fly this flag. Any patriotic firm can
qualify and make a vital contribution to Victory
by making the Pay-Roll Savings Plan available
to its employees, and by securing 90 percent or
more employee participation. Then notify your
State Defense Savings Staff Administrator that

you have reached the goal. He will tell you

how you may obtain your flag.

If your firm has already installed the Pay-Roll
Savings Plan, now is the time to increase your
efforts: (1) To secure wider participation and
reach the 90-perceat goal; (2) to encourage
employees to increase their allotments until 10
percent or more of your gross pay roll is sub-
scribed for Bends. “Token™ allotments will
not win this war any more than “token” resist-
ance will keep our enemies from our shores,
our homes. If your firm has yet to install the
Plan, remember, TIME IS SHORT.

Write or wire for jull facts and literature on instal-
ling your Pay-Roll Savings Plan now. Address
Treasury Department, Section D, 709 12th St,
NW., Washington, D. C.

———

Make Every Pay Day “Bond Day"”
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THE U. S. ARMY SIGNAL CORPS

Its History and Services

¢ Transmission of messages and signals
by lights and other visual signals can be
found throughout history. The use of
visual codes between ships at sea has
been practiced by mariners for centuries,
vet, down to the middle of the 19th Cen-
tury relatively little progress had heen
made in developing methods and instru-
ments for the systematic exchange of
information by means of signalling.

The construction of a practical work-
ing telegraph by Morse in 1832-1835
turned minds to the general subject of
the interchange of ideas by signals. Dur-
ing the vears preceding the Civil War,
the frst steps were taken toward the
introduction of a method of signaling
into general use in the U.S. Army.

The initiative was taken by a young
army otficer, Major Albert Mver, and

fly ... fight to Victory with REE&Y@

GUN SWITCH HANDLES

1605 WEST WALNUT

)/

* Turret control, one job that calls for flaw-
less perfection, depends upon Relays by
Guardian for quick, precise response from
turret motors and gear series af every furn.

Again...it's Relays for aiming, fusing,
releasing bombs . . . Relays for navigation,
floodlights, landing gears. Yes, battles in
the air, on land and sea, are first thought-
out and fought-out exhaustively in Guard-
ian's plants where samples of approved
controls await your action.

REMOTE FIRING EQUIPMENT
TURRET CONTROLS

RADIO CONTROLS
NAVIGATION CONTROLS
AIRCRAFT CONTROLS

BOMB RELEASES

* SOLENOID CONTACTORS*

“A and B series Army Air Corps Approved

L P S B .

P.S.—Planning a new post-war product? We have the control you need!

GUARDIAN

STREET

LARGESY LINE OF RELAYS SERVING AMERICAN

ELECTRIC

CHICAGO, ILLINOIS

WAR INDUSTRY
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the activities of the Signal Corps during
the Civil War, and for 15 vears there-
after, were mainly inspired and directed
by him.

Tn 1854 his attention had been directed
to the desirability of devising a simple
method of communication. During his
leisure hours at an isolated post in New
Mexico he devoted himself to its de-
velopment. I'wo vears later the \Var
Department recognized the possibilities
of the system and appointed a board to
examine the principles and plans of the
mode of use in the held of visual com-
munication.

From this emerged the most well-
known ot the visual systems, known as
the “wig wag” system. In 1859, Sec-
retary  of War Flovd, commended
Major Myer's system to Congress. As
a result the first appropriation of the
Signal Corps was made in the sum of
$2,000. The same Act authorized the
appointment on the staff of the Army
ol one Signal Officer with the rank, pay,
and allowance of a Major of Cavalry.

On June 10, 1861, the first signal
school was formally opened at Fortress
Monroe in Virginia.

Following the Bull Run campaign,
Myver submitted a project for the org(nr
ization of a separate Signal Corps ‘‘t
have charge of all the telegraph (lutxes
m the Army.”

In his first annual report (November.,
1861) Major Ayer urged that visual
signalling and telegraphy be taught to
cadets at the U. S. Military Academy
and that officers be detailed to each army
and army corps to organize and instruct
signal parties.

During the year 1862, 199 officers
were detailed and instructed as signal
officers. Improvement in the Union Sig-
nal Service in the West became evident.
It was the accepted doctrine that signal
officers should combine the duties of
reconnaissance and signal communica-
tions. Experimental work was carried
on with rockets, fires, telescopes, signal
pistols. discharges, telegraph instruments
and insulated wire.

I'he Act of March 3. 1863, provided
for a separate Signal Corps during the
War. In July. 1863, instructions in mili-
tary signalling began at the Military
Academy at \West Point.

The second Chief Signal Officer was
Brigadier General William B. Hazen.
His administration was noted principally
for the Arctic Expeditions, of which
there were several. The most impor-
tant was the well-known Greely Ex-
pedition.

In 1887 General Hazen was succeeded
by Brigadier General Adolfus W.
Greely, who became the third Chief Sig-
nal Officer. General Greely took im-
mediate steps to revive interest in mili-
tary signalling and to effect improve-
ments in field equipment.
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(i 1848 a new type of heliograph made
it appearance. Heliograph mwessages
were exchanged up to a maximum oi
125 miles. With the beginning of the
Spanish-American - War.  the  Signal
Corps had a temporary expansion from
its then existing strength to more than
thirteen hundred. At the conclusion of
the War, the Signal Corps found its du-
ties greatly extended in Cuba, the Philip-
pines and Puerto Rico. where telegraph
and cable systems were to be constructed.

Through the vision and energy of suc-
cessive chief signal othcers, military
aviation was to be introduced into the
American Army,  In 1908 the first
heavier-than-air machine was purchased
for the Signal Corps. By Act of Con-
gress an Aviation Section, Signal Corps.
was formed, July 18, 1914

The Signal Corps in April, 1917, was
composed of 13 officers permanently
assigned, 42 of other branches tempor-
arily detailed, and 1.570 enlisted men,
This small force was organized into four
field signal battalions, and six depot
companies. These depot companies ex-
isted as organizations for administrative
convenience only and had no tixed
strength.  In addition to the regular
organization, the signal troops of our
military establiskment included units of
the National Guard. In April. 1917, the
National  Guard  Signal Corps  con-
sisted of approximately 160 officers and
3,500 enlisted men. organized into 10
field signal battalions and 16 separate
companies.

Prior to the declaration of war, the
possible development of the Mexican
situation had prompted the accumulation
of the quantity of signal equipment with
a view of supplying the needs of three
divisions.

This property included tractor radio
sets, pack radio sets, heliographs, flag
kits, wire carts, field glasses and the like.

In 1917 the scattered and scanty Sig-
nal Corps was now called upon to sup-
ply signal units for an army of a million
men or more. Then, as now, the neces-
sary expansion was made through ad-
vertising in newspapers, technical jour-
nals, Chambers of Commerce, schools
and business men's associations. Tele-
graph, telephone and electrical supply
companies  proved most helpful  aids
through their patriotic policy of offering
to the Signal Corps every assistance in
their power,

During cur nineteen months of war,
the strength of the Signal Corps (ex-
clusive of the Aviation Section) in-
creased from 33 officers and 1,570 en-
listed men to 2712 officers and 33.277
enlisted men,

With the signing of the Armistice, the
Signal Corps was required to demobilize
its war establishment.  Major General
Squier was followed by Major General
Charles MeK. Saltzman; Major General
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George S. Gibbs, appointed January 9,
1928, and Major General Irving J. Carr,
appointed July 1, 1931.

Major General James B. Allison fol-
lowed and on October 1, 1937, the pres-
ent Chief Signal Officer, Major General
Joseph O. Mauborgne, was appointed.
He has had the greatest of all Signal
Corps problems to solve hecause the Sig-
nal Corps has expanded at a rate whizh
it has never known in all of its great
past. As a matter of comparison, the
Signal Corps in peace on July 1, 1941,
approximated 1,900 ofthcers and 30,457
enlisted men. It will probably reach
5.000 ofticers and 100,000 enlisted men
and more before the war is over.

The large estimated Signal Corps
strength, seemingly very large when
compared to World War figures, is due
to the fact the Signal Corps has organ-
ized units whose types are very new to
the Army. These follow:

Signal Company. Aireraft Warning

Signal Company, Operation, Aircraft
I arning

Signal Company. Operation, Separate

Signal Company, Coustruction, Sepa-
rate

Signal Coumpany, Armored Division

Signal Battalion, Armored Corps

Signal Company., Aviation

Signal Company, Maintenance. Aviation

Signal Conspany, Air Wing

e

Dear RADIO:

Kindly send me the items listed be-
low for which I enclose S.............._.
in payment.

[ ] “Radio” (one year)
[ ] "Radio” (two years)
[ ] “Radio” Handbook

Note: All shipments are prepaid by us.

Current editions are always supplied un-

less previous or future editions are re-

quested in the original order. Cali-

fornia customers: please add sales tax.
THE EDITORS OF

RADIO

77 Bedford Street,
Stamford, Connecticut
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Signal Platoon, Air Basc
Signal Company, Depot
Stgnal Company, Repair

Most of these new units have Deen
developed because of new Signal Corps
duties made necessary by the expansion
of the Air Corps, the organization of the
Armored Corps and the Aircraft Warn-
ing Service.

With the increase in numbers of men

and types of units, many new types of
specialists enter the picture to swell an
already large number of specialists. The
Signal Corps lists about 70% of its per-
sonnel as specialists. This percentage,
with the possible exception of that of
the Air Corps, is probably the highest of
any arm or service.

The problem of training this great
number of men in diversified specialties
to operate and maintain the many

_TODAY'S

is building
Tomorrow's

...-?ﬁ'mu'_t_er Amateur Radio

FRE[UEMLCY
SEHIEL MUOME

BLILEY ELECTRIC CO.

UNION STATION BUILDING
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EXPERIENCE

ERIE, PA.

new types of equipment is a
problem which the Signal Corps
has yet to solve completely. New
schools, both military and com-
mercial, are being employed.
The Signal Corps is a service
as well as an arm and has the
following missions (AR 103-5):
1. The development, procure-
ment, storage, issue, and repair

of signal, meteorological, and
cryptographic  equipment and
supplies.

2. The development, procure-
ment, storage, and issue of all
electrical apparatus associated
with direction finding for de-
termining the location of radio
stations, aircraft, and marine
craft, and of all the electrical ap-
paratus associated with range
[ finding.

3. The procurement, storage,
and issue of photographic sup-
plies and equipment except that
required for—

a. Photographic and cinemato-
graphic work made from air-
craft.

b. Ground photography in con-

nection with aircraft operation
and maintenance.
3 ¢. Other special purposes for
. | which the procurement, storage,
# and issue of photographic sup-
plies and equipment have been
specifically charged by the War
Department to another arm or
service.

4. The preparation and re-
vision of all books, pamphlets,
and instruction data required by
the Army to make proper use of
all equipment and apparatus de-
veloped, procured, and issued by
the Signal Corps.

5. The preparation, publica-
tion, revision, storage, account-
ing for, and distribution of all
codes and ciphers required by the
Army, and in time of war the
interception of enemy radio and
wire traffic, the location of enemy
radio stations, the solution of in-
tercepted enemy code and cipher
messages, and laboratory ar-
rangement for the employment
and detection of secret inks.

6. The installation, mainten-

ance, and operation of all mili-
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tary signal communication systems and
equipment, including military cable, tele-
phone, and telegraph lines, radio ap-
paratus and stations, except the routine
maintenance and operation of fixed fire-
control communication systems and fixed
airways and airdrome control systems
and radio aids to air navigation, and
the installation, maintenance, and opera-
tion of signal communication systems
used by combat troops in field opera-
tions over which it will exercise gen-
eral supervision only.

7. The transmission of messages for
the Army by telegraph or otherwise.

8. The coordination of the training
of the personnel assigned to signal duties,
under such instructions as may be pre-
scribed in orders from the War De-
partment.

9. The general supervision, coordin-
ation, and standardization of all radio
operations and the enforcement of regu-
lations concerning the same.

10. The assignment of call letters.
radio frequencies, power, type of emis-
sions, and schedules for all Army radio
stations.

11. The procurement and supply of
photographs and motion pictures di-
rected by the General Staff, and in gen-
eral all photographic and cinemato-
graphic work of the Army not specific-
ally assigned to other arms or services.

12. The assignment of designation
numbers to all Army submarine com-
munication cables and the keeping of
records thereof.

Walkie Talkie used by the U. S. Army Sig-
nal Corps at an outpost. Equipment is made
by the Kellogg Switchboard & Supply Co.

13. The performance of all other
duties usually pertaining to military sig-
nal communication other than as pro-
vided for above.

With modern warfare operating at
terrific speed and requiring almost split-
second coordination of all military units,
the United States Army pays close at-
tention to its Nerve Center—The Signal
Corps.

1942 * [RADIO
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Bock Review

FUNDAMENTALS OF RADIO,
edited by William L. Ewveritt; authors,
Edward C. Jordan, Paul H. Nelson,
William C. Osterbrock, Fred H. Pum-
phrey, and Lynne C. Swmeby. Published
by Prentice-Hall, Inc., 70 Fifth Ave.,
New York. N.Y. Flexible cloth cover,
400 pages, well illustrated. Price 85.00.

The reviewer cannot recollect ever
having run into a textbook dealing with
hasic radio principles that could begin
to compare with the Fundamentals of
Radio. It is, without question, the most
concise, thorough and satisfying pres-
entation of a difficult subject at best, so
far to reach print.

Written {or the prime purpose of
training technicians for industry, broad-
casting, and the armed forces, it starts,
where it should, with the touchy subject
of mathematics; but in a way so simple
and straightforward that the lay reader
is sure to be enticed. Individual prob-
lems are solved in steps so that the stu-
dent may follow the reasoning: and ac-
companying each problem are a number
of exercises for the reader to work out
on his own.

The book is remarkably free of “blind
spots”—those  exasperating  vacuums
where the author’s mind goes blank just
at the critical points of explanation.
Moreover, the main text has been so well
stripped of verbiage that explanations
are a model of clarity.

The chapters on d.c. and a.c. circuits
and electronic principles form a ground-
work of knowledge on which the sub-
sequent chapters are based. In a con-
tinuous progression from the elementary
to the more complex phases of radio,
later chapters deal with rectified power
supplies, sound and its electrical trans-
mission, audio amplifiers, vacuum-tube
instruments, electromagnetic waves,
transmission of signals by radio, radio-
frequency amplifiers and detectors,
amplitude-modulation transmitters and
receivers, frequency modulation, radio
wave propagation, and radio antennas.
An index is included.

Each chapter contains practical exer-
cises using simple mathematics. The
answers are given at the end of each
chapter.

The Fundamentals of Radio provides
a perfect foundation for a more ad-
vanced study of radio subjects. We
recommend 1t to practicing technicians
and students without reservations.—
ML,

*

ELECTRONIC TUBE CHART

A quick-selection and comprehensive
chart of electronic tubes for industry,
with technical data on applications and
tubes, has been prepared by the Gen-

* AUGUST,

eral Electric Radio, Television and
Electronics Dept., at Schenectady, N. Y.,
and is available on request.

*
NEW SOLAR CATALOG

Solar Manufacturing Corp., Bayonne,
N.J., anmounce publication of a 48 page
Catalog 12-section C, a most elaborate
compilation covering only the Paper
Capacitor output of this firm. Copies of
this helpful treatise may be had only by
addressing Solar on vour company let-
terhead.

UNIVERSAL MIKE STANDARDIZED

Universal  Microphone Co., Ingle-
wood, Cal., has standardized its entive
line of microphones for aircraft, ground
stations and the like, in favor of its
models CU-1 and CU-2. The AR-1
series has been discontinued.

*

MYCALEX INSULATOR BULLETIN
Mycalex Corporation of America, 7
Fast 42nd St., New York, has for dis-
tribution to those who make requests on
company letterheads, a 12-page bulletin
dealing with the technical qualities of

et

CAPACITORS

“Quality Above All” mica capacitors add
reliability to the communications equipment
used by the Armed Service Branches of our
Government. This self-same dependability
is available to you! Standardize on Solar
micas—as well as dry, wet and paper capa-

citors—for satisfactory, uninterrupted service.

Special Catalog 12-E Available On Letterhead Request
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SOLAR MFG. CORP., Bayonne, N. J.
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Myecalex insulation for radio and elec-

tronic use.
*

New Products
[Continued from Page 50]

torily handle about 959 of usual re-
placements encountered in radio service
work.

ECONOMICAL EXPEDITER

These low cost Intercom systems were
designed for the expediting of vital war
production.

Installation can be made to include all
Masters to a total of five, a Master and
a maximum of five Sub-stations, or a
combination of Masters and Sub-sta-
tions to a total of five units. Operation
on all systems is on 110 volts a.c. or d.c.
Economy is again stressed in economi-

—— cal operation. approximately fii-

The War and the
Future

The first World War had a marked influence
on radio. The superheterodyne circuit was
developed to provide a more sensitive short-
wave receiver which would pick up enemy
signals. Advanced vacuum-tube technique,
the birth of the screen-grid tube, modern cir-
cuits for radio telephony all sprang directly
from war research—and all of us benefited.

teen cents per month. Master sta-
tion mechanisms are housed in

' sturdy walnut cabinets. Sub-sta-

tions are completely enclosed in
durable metal cases.

Tn a system having one Mas-
ter and a set of Sub-stations
known as the Master Selective
type, stations can be placed at any
distance up to 2000 feet from
each other and volume can be ad-
justed by means of the volume
control.

Also available is the Combina-
tion Master System which per-
mits the use of two or more Mas-
ters in combination with Sub-
stations.  Sub-stations may be
called by either Master. The
Super Selective System uses all
Master stations and permits a
number of two-way conversa-
tions to be carried on in com-
plete privacy. Units of these sys-
tems may also be placed as far as
2000 feet from each other, and
the volume may be adjusted.

All of these systems are avail-
able for use with 10, 20, 30. 40,
50, etc., stations.

A bulletin, “Talk-A-Phone
Svstems,” with description and

| explanation of systems manufac-

1t is too early to foretell the effects of this
present war on future developments, but this
much is certain: Manufacturers are now
building products with closer tolerances
than were dreamed of a few months ago.
New materials and new methods are coming
into use that will revolutionize the industry
of the future. We predict World War 11
will have even more effect on the civil life

than World War 1.

In all of this, Mallory research and develop-
ment is playing an important part, you
may be sure.

P. R. MALLORY & €CO., Inc.
INDIANAPOLIS INDIANA
Cable Address = PELMALLO

Use
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tured by the company, is avail-

able.
*

AUTOMATIC WIRE STRIPPER

General Cement Manufactur-
ing Company, of Rockford, Tlli-
nois, announces a new Wire
Stripping Tool instantly

that

strips insulation from all types of
wire easily and perfectly. Just
press the handles and the job is
done. Tt can also be used as a
wire cutter. Saves many hours
of time when making splices, re-
pair jobs, etc. For information
write General Cement Manufac-
turing Co., Rockford, Illinois.
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NEW STANCOR CATALOG
A new 24-page catalog covering the
complete line of Stancor Transformers
and Chokes has been released for dis-

tribution. Address the Standard Trans-
former Corporation, 1500 N. Halsted
St., Chicago, 1.

*

SOLA CONSTANT-VOLTAGE
TRANSFORMERS
A 22-page catalog with descriptions
and technical data on the complete line
of Sola Constant-Voltage Transformers

is available to engineers and technicians
in the field. Address the Sola Electric
Company, 2525 Clybourn Ave., Chicago,
111

*

WARTIME CONDENSER CATALOG

This is war. That is the keynote of
the new 1942 Aerovox Catalog just off
the press. Starting out with a cover
that reflects the stern atmosphere of the
huge plant working day and night on the
radio fighting and home fronts, the cat-
alog lists those essential condensers,
resistors and test instruments in popular
demand and therefore still produced.

[REDTS]
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stocked and available for prompt de-
livery. A further wartime note is the
inclusion of several pages of motor-
starting replacement capacitor listings,
in acknowledgment of widespread and
growing demand for refrigerator main-
tenance. A copy of this catalog may be
had by addressing Aerovox Corporation,
New Bedford, Mass., or through the
local Aerovox jobbher.

*

HOLES REVEAL LIGHTNING KICK
Punctured with 150 holes—one
inch in diameter—which makes it re-
semble a giant’s pepper shaker, an 18-
inch nickel-plated copper sphere which
for seven years capped the 878-foot
transmitting antenna tower of Station
WSM in Nashville has revealed to Dr,
K. B. McEachron important facts about
the quantity of electricity in the light-
ning strokes which made the holes.

Dr. McEachron, who is researeh engi-
neer of the General Electric Company's
High-voltage Engineering Laboratory
at Pittsfield, Mass., has told how he and
J. H. Hagenguth, his associate, have
devised a method for measuring from a
hole made by lightning in thin metal
surfaces the quantity of electricity in-
volved in the continuing part of the
stroke which caused it.

There are two major effects which
characterize lightning strokes to objects
on the earth, Dr. McEachron explained.
One causes explosions, the other often
results in fire.

“The explosive etfects,” he said, “are
now known to be due to sudden increases
in current which may reach a crest of
several thousand or even a hundred thou-
sand amperes in a few millionths of a
second, decaying to half the crest value
in a time of the order of 40 millionths
of a second. It is the expansion effects
in the air resulting from these rapid cur-
rent changes which cause the thunder
which we hear.

“The burning effects are the result of
the flow of current of relatively low mag-
nitude of the general order of 200 or
300 amperes for times which may be as
long as 1.5 seconds, but on the average
persist for about 0.3 second.”

This continuing part of the lightning
stroke, which was discovered in 1937, is
responsible for the holes in the metal, and
it accounts for most of the quantity of
clectricity in the stroke. Quantity of
electricity is measured in terms of the
coulomb. One coulomb 1s approximately
the amount of electricity which passes
through a forty-watt lamp in three sec-
onds. The current peak of a lightning
discharge 1s completed so quickly that
very small amounts are involved. on the

0.9

average only a fraction of a coulomh.
But the charge represented hy the con-
tinuing current may be of the order of
200 coulombs or more.

* AUGUST,

Artificial lightning generators, which
operate as high as 10,000,000 volts, nor-
mally produce strokes of less than 10
coulombs, so their capacity would have
to be increased more than 20 times to
simulate nature completely. However,
to study the effects of the continuing
current, high voltage with long sparks
is not necessary, so Mr. Hagenguth de-
vised a special combination of generators
to produce a high-amperage preliminary
discharge, with a follow current of as
many coulombs as required.

Using this apparatus, holes of various
sizes were hurned in sheets of copper
similar to the material in the sphere, and
also in other metals.  So long as the
same quantity of electricity in the con-
tinuing current was used the holes were
the same regardless of the current,
which ranged from 50 amperes to 600
amperes, values within the range of such
discharges in natural lightning. Thus,
it was possible to find a formula by
which, knowing the area of the hole. the
number of coulombs required to produce
it could be calculated. According to
this, a discharge of 240 coulombs pro-
duced the 0.9 inch diameter hole which
was the largest in the WSA[ sphere.

Tt is uncertain how many times the
sphere was actually struck by lightning.
The station records indicate that there
were at least 24 direct hits, and Dr.

O 51 Flintog g hs
L. 8. Marine Carps

heroic defense ... a defense against time.
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Not so long ago American industry was putting up a

McEachron believes the number to be
even higher. One stroke would usually
produce several holes, though also, he
stated, more than one stroke might con-
tribute to the same hole.

These data were also applied in study-
ing the effects produced by lightning
which struck a house near Ambherst,
Mass., producing a hole nearly an inch
in diameter in the galvanized iron shin-
ele roof. The house was not wired, but
the lightning went 162 feet along the
ground, digging a channel as it travelled,
to the house next door. There it punc-
tured a hole in the cellar wall to make
contact with a ground rod driven in the
cellar. Approximately 250 cubic feet of
earth were moved in the stroke's travel.
[From the size of the largest hole in the
roof, a charge of 210 coulombs is in-
dicated.

As a result of these studies, Dr. Me-
Eachron and Mr. Hagenguth conclude
that “the use of thin metal surfaces
makes a fairly satisfactory means of col-
lecting data with respect to the number
of coulomhs contained in natural light-
ning strokes.”

*

TELEVISION POSTS FOR SCHENECTADY
AIR RAID WARDENS
Schenectady  County  (New  York)
civilian defense officials have established
seven official television posts throughout

Today that picture has changed. Production “ahead of
schedule” of vital equipment is making it possible for
our boys to take the offensive. Thordarsen is proud of
the part it is playing in producing transformers so vital
to our armed forces in launching a “Terrific Offense.”

THORDARSON

ELECTRIC MFG. CO.
500 WEST HURON STREET, CHICAGO, ILLINCIS

7ransforiner Sheccnlists Seicee /575
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the county for the instruction of air raid
wardens via television. Programs are
received by television receivers loaned
to Schenectady defense officials by the
General Electric Company.

Programs originated by NBC’s tele-
vision station WNBT, in New York,
are picked up by a G-E television relay
station (the first of its kind) located in
the Helderberg Mountains near Sche-
nectady. This station relays the pro-
grams to television station WRGB
which rebroadcasts them for the Sche-
nectady County wardens.

Prior to the establishment of the
definite television posts, the air raid
wardens were receiving part of their
instructions through the courtesy of
television-receiver owners who invited
the wardens in for the WNBT-WRGB
programs.

Five of the new television posts are
strategically located fire stations, one in
a town hall, and one at Union College in
Schenectady. Over 2000 air raid war-
dens attend the lessons via television,
after which they listen to lectures and
have question-and-answer periods.

*

NEW RELAY AND TIMER GUIDE
In addition to giving full details on
hundreds of relays and timers for a wide
variety of applications, the new Dunco
Relay-Timer Catalog, just issued by

Struthers Dunn, Inc., Juniper and
Cherry Sts., Philadelphia, Pa., has been
designed to serve as a guide to relay
and timer selection and usage.

Fully revised, greatly enlarged, pro-
fusely illustrated, and replete with de-
tailed specifications and engineering in-
formation, the catalog is one that will
prove helpful to designers, engineers,
purchasing agents, production execu-
tives, and maintenance men alike.

In view of the extremely wide variety
of Dunco Relays and Timers available
for war or normal industrial require-
ments, particular pains have been taken
to simplify their ordering. Standard
units are listed in detail, following which
complete information is given as to the
many adaptations which may be ob-
tained. This catalog introduces a new
type designation system that greatly
simplifies the specifying of required
special features on units which are other-
wise standard. Complete electrical in-
formation, as well as base dimensions,
cover dimensions, coil data, magnetic
structure diagrams and dimensions, con-
tact diagrams, and descriptions. mount-
ing styles, etc. are included. Several
pages are devoted to a general discus-
sion of the selectior and application of
Dunco Relays to meet practically any
requirement. A copy will be sent upon
request to Struthers Dunn, Inc. Ask for
Catalog F.

»

* North, Eagt: Scuth and"-

West. .. wherever America's

fighting forces are in action

...yvou will find radio com-
munication playing a vital

BUD RADIO, INC.
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part in coordinating the
various combat units. And
there vou will find BUD
products on tha firing line

cfaithfully doing their job.

Cleveland, Okio

AUGUST,

WWW.americanradiohistorv.com

General Electric 815
[Continued from Page 48]

R-f by-passing of the 815 at its socket
is necessary in order to realize the full
capabilities of the tube at the ultra-high
frequencies. The impedance between the
screen and the cathode must be kept low,
usually by means of a suitable by-pass
condenser. It may also be advisable in
some applications to supplement the ac-
tion of the by-pass condensers by r-f
chokes placed close to the condensers in
the voltage supply leads. It is important
that the grid-, plate-, and screen-circuit
returns are made to the common cathode
connection in order to avoid r-f inter-
action through common circuit returns.

In order that the maximum ratings
given are not exceeded, changes in elec-
trode voltages due to battery- or line-
voltage fluctuations, load variation, and
manufacturing variation of the associ-
ated apparatus must be determined. An
average value of voltage for each elec-
trode should then be chosen so that under
the usual voltage variations the maxi-
mum rated voltages will not be exceeded.

When a new circuit is tried or when
adjustments are made, it is advisable to
reduce the plate and screen voltages.
This may be done conveniently by means
of a protective resistance of about 4000
ohms (total) in series with the screen
lead and a protective resistance of about
2000 ohms in series with the high-voltage
supply lead.

The rated plate voltage of this tube 1s
ltigh enouglh to be dangerous to the user.
Care should be-taken during the adjust-
ment of circuits, especially when the
evposed circuit parts are at high d-c.
potential.

Operation

In Class B r-f service, the 815 is sup-
plied with unmodulated d-c. plate voltage
and the gird is excited with r-f voltage
modulated at audio frequency in one of
the preceding stages. Under these con-
ditions, the plate dissipation is greatest
when the carrier is unmodulated. The
screen voltage should be obtained from
a separate source or from a voltage
divider connected across the plate-volt-
age supply. Grid bias may be obtained
from a rectifier of good regulation, or
from a cathode resistor suitably by-
passed for both audio and radio {fre-
quencies.

In grid-modulated Class C r-f service,
the 815 is supplied with unmodulated
r-f excitation voltage and a d-c. grid bias
which is modulated at audio frequencies.
Grid Dbias should preferably be obtained
from a fixed supply. The plates are
supplied with unmodulated d-c. voltage.
The audio power required in this service
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is very small and need be sufficient only
to meet the peak power requirement of
the grids of the Class C amplifier on the
positive crest of the input signal. The
actual peak value is generally never
more than 0.5 watt. The screen voltage
should be obtained from a separate
source or from a voltage divider con-
nected across the plate supply.

In plate-modulated Class C r-f ampli-
fier service, the GL-815 can be modu-
lated 100 per cent. The screen voltage
should preferably be obtained from a
voltage-dropping resistor in series with
the modulated plate supply, although it
may also be obtained from a fixed sup-
plv. In any case, the screen voltage
must be modulated simultaneously with
the plate voltage so that the ratio of
screen voltage to plate voltage remains
constant.  Modulation of a fixed supply
can be accomplished either by connecting
the screen lead to a separate winding
on the modulation transformer or by con-
necting it through a hlocking condenser
to a tap on the modulation transformer
or choke. With the latter method, an a-f
choke of suitable impedance for low
audio frequencies should be connected in
series with the screen-supply lead. Con-
trol-grid bias should be obtained from a
grid resistor or from a combination of
grid resistor and fixed supply, or grid
resistor and cathode resistor. The com-

bination method of grid resistor and
fixed supply has the advantage of not
only protecting the tube from damage
through loss of excitation but also of
minimizing distortion by bias-supply
compensation. Grid-bias voltage for
Class C service is not particularly critical
so that correct adjustment may be ob-
tained with values differing widely irom
those indicated for this service.

In Class C r-f telegraph service, the
815 may be supplied with screen voltage
by any of the methods previously dis-
cussed. When a series screen resistor
is used, the regulation of the plate supply
should be good enough so that the plate
voltage will not exceed 600 volts under
key-up conditions. Grid bias may be
obtained by any convenient method.

NATIONAL UNION PRODUCTION RALLY

On Thursday, August 6th, representa-
tives of the Army and Navy, and fa-
mous heroes, along with the Reception
Committee of National Union execu-
tives and Union representatives, made
an inspection of the National Union Ra-
dio factories in Newark, New Jersey.

After the inspection of the plants by
the Army and Navy representatives,
heroes. etc., there was a rally at the
National Union Radio Corp. McCarter
Highway Plant.

Thest

ARE OUR
FRIENDS

Eﬂggn Thou.fﬂﬂd licensed amateurs, who long have practiced

radio communication as a hobby, are now contributing of their ability and

experience in the military services.

Additional thousands of civilian status

are in government agencies, research and development laboratories and the

manufacturing industry, all geared to the job of winning the war. These are

our friends . . .

Astatic products and who . .

men, yes and women, too . . .

who have used and enjoyed

. when returning to peacetime pursuits, will

again engage with new zeal and enthusiasm in their favorite pastime.

THE ASTATIC

YOUNGSTOWN,
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S of July 30, 1942
Sylvania Corporation became
Sylvania Electric Products Inc.

, the Hvgrade

Needless to say, the change is one
in name only.

There is no change in the high
quality of our products, no turning
from our purpose to bring forth
the finest lighting and radio equip-
ment our skill and experience can
create.

And that means we will continue
to provide you with an incompar-
able line of radio
tubes, backed by all
the technical assis-
tance and promo-
tional help you need
to do a first-rate
selling job.

SV w4l
ELECTRIC PRODUCTS INC
formerly
HYGRADE SYLVANIA CORPORATION

Emporium, Pa.

SYLVANIA

RADICZ TUBE
DIVISION

Also makers of Incandescent Lamps,
Fluovescent Lamps and Fixtures
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@ Never before in the history

of radio communication has re-
search and development pro-
gressed at such a rapid pace.
Particularly, is this true of
Vibrator Power Supplies. Long
the standard of the industry for
heavy-duty commercial appli-
cations, FElectronic Vibrator-
type Power Supplies are today
establishing new and amazing
records for top performance,
long life and absolute dependa-
bility . . . under the most ex-
acting military requirements.
Tomorrow they’ll return to
peacetime pursuits . . . at your
service . . . stronger and better
in every way because of their
combat experience. Until then

... CARRY ON!

' ELECTRONIC
Lﬂ BO RHTO R I ES

INC

IHDI&NA_FB‘H_S,JNNAHJ_.

BURTON BROWNE RECEIVES NAVY
[ CITATION

For his work in originating and plac-
ing a National Advertising Campaign
for the Radar division of the Navy,
head of the Chicago
agency of Burton Browne

Burton Browne,
advertising

‘ Commander Philip R. Weaver U.S.N. present-
ing Navy Citation to Mr. Burton Browne

Inc., has been awarded a Navy Procla-
| mation of Gratitude. The citation was

presented to Mr. Browne by Com-

mander Philip R. Weaver, U.S.N. More
| than twenty-five publications are coop-

erating in the Radar enlistment cam-

paign.

*

‘ CAR GENERATOR NOISE
When ultra-high-frequency police re.
ceivers are installed in late model cars,
‘ one of the most frequent causes of noise
is the car generator. The ordinary type
| of .5 uid. generator filter condenser
seldom is of any help. The reason is that
| the ordinary type of filter is not effective

at these frequencies.
|

FASTEN TO
0 GENERATOR
GROUND SCREW

W= FASTEN TO

GENERATOR
ARMATURE

L HEAVY SHEET
COPPER STRAP

TO REGULATOR
ARMATURE TERMINAL

The filter in Fig. I is very effective
in eliminating this trouble and has heen
used in a number of cases by the writer.
It consists of a choke coil wound on a
6" length of 1” dowel with 18 turns of
No. 12 enameled wire. Also a .006 ufd.
. mica hypass condenser is used. This

choke will handle the output of the

heaviest generators. The winding should
be spaced the diameter of the wire.

*

Voltage Regulator Noise
If the car has been used considerably
the regulator may also cause a disturb-
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ance by the arcing of dirty points.
Observing the operation of the regulator
with the cover removed will quickly in-
dicate which set of contacts is causing
the trouble. Drawing a piece of medium
sandpaper Detween the points will
usually eliminate the difficulty. Make
certain that a piece of sand does not get
caught on one of the points as this will
cause the regulator to cease operation.
IWilliam C. Ryder.

*

ELECTRONIC STRAIN GAGE EQUIPMENT
ON TEST FLIGHTS

By attaching strain gages to the
proper parts of a wing, and by putting
recording instruments in the plane, a few
electronic tubes will write a complete
record of the strains during a test flight
From these records, the designer knows
whether he can reduce weight and thus
give more speed to bombers and fighters.

Stresses in the plane structure are
detected by the strain gages. which are
mounted on various parts of the plane.
These stresses are converted into elec-
trical impulses which are amplified sui-

NOW! you can secure
the math you need

for solving everyday
electrical and radio
problems

Radiomen and electricians know
that the language and the habit
of mathematics are essential for
real progress in their chosen
field. They know mathematics
is a tool that they are helpless
without.

NOW out of the U.S. Navy
Radio Materiel School at Ana-
costia Station comes a complete
home-study book that is so
thorough and so detailed that any reader “who
can perform arithmetical computations rapidly
and accurately is capuble of mastering the prin-
ciples laid down in this text.”

MATHEMATICS for
ELECTRICIANS and RADIOMEN

By N, M. COOKE, Cbhief Radio Electrician,
U.S. Navy
604 pages 6x9, $4.00

This book teaches you mathematics from elementary al-
gebra through quadratic equations, logarithms, trigonom-
etry, plane vectors and elementary vector algebra with
direct applications to electrical and radio problems. It
teaches ¥ou how to apply this mathematical knowledge in
the solutions of radio and circuit problems. In other
words, it gives you the grasp of mathematics you need
and then shows you how to use your knowledge.

Based on over § vears' experience teaching mathe-
matics to U.8. Navy electricians and radio operators, the
hook gives you 600 illustrative problems worked out in
detail and over 3000 practice problems with answers so
you can check your work.

e==10 DAYS' FREE EXAMINATION:=»

McGraw-Hill Book Co.. 330 W. 42nd St.. New York

Send me Cooke’s Mathematics for Electricians and
Radiomen for 10 cays’ examination on approval. In
10 days I will send you $1.00 plus few cents postage,
or return hook Do«p:ud {We pay postage if remit-
tance accompanies order.)

Name .

Address .

City and State.....
Tosition __

Company.
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ficiently to drive highly sensitive oscil-
lograph  galvanometers. By deflecting
light beams of an optical system, the
galvanometers record the strain gage
impulses on a phetographic film. Hav-
ing calibrated  this equipment before
flight tests, the trace on the film can he
converted to either pounds per square
mch of load on the plane structure, or
by thousandths of an inch deflection.
*

HYGRADE SYLVANIA CHANGES NAME

Hygrade Sylvania Corporation, third
nanutacturer  of
lamps, second largest manufacturer of
radio tubes and one of the three largest
producers in the fluorescent lighting
field, has otheially become Sylvania Elec-
tric Products Ine.

The change in name was voted by
stockholders at a special meeting held
on July 30, and became ofheial with the
fulfillment of the necessary legal steps
imcident to the move.

*

JOHNSON PROMOTED BY SYLVANIA |

|

largest incandescent

. S, Ellison, Director of Advertising
and Sales Promotion of Hygrade Svl-
vanmia  Corporation has announced  the
appointment of H. C. L. Johnson ax
Advertising Manager of the eompany’'s

!
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radio tube division. Until recently, NMr.
Ellison had been manager of both re-
newal tube salex and advertising. and
Mr. Johnson had been asststant adver-
tising manager of the division.

Mr. Johnson is well known in radio
and advertising circles, having formerly
been Advertising Manager of Thordar-
son Eleetric  Manufacturing Company
of Chicago. He has been with Hygrade
Sylvania for almost five wyears.  Mr.
Johnson iz a member of the New York
Sales Executives Club, Advertising Club
of New York and Treasurer of the
Northwestern University Club of New
York. *

COMPLETE STOCKS

* We still have large
stocks of receivers, 2/5
meter equipment,
tubes,

ers, resistors, condensers,

me-
ters, transform-
panels, chassis, and radio
parts of all sorts. We
sell and rent code teach-
ing Your
orders and inquiries in-
vited.

equipment.

M. F. BALCOM ELECTED TO RMA
M. T

General Manager of the Radio Tube

Balcom. Vice President and
Division. Hygrade Sylvania Corpora-
tion, was newly elected Vice President
of the Radio Manufacturers Association
at the Annual Industry Meeting held
recently in Chicago.

Mr. Balcom was also made Director
of the Association and Chatrman of the
Radio Tube Division, succeeding Roy
Burlew of the KenRad Radio Tube Com-
pany, Owenshoro, Kentucky.

*

A

WE CAN ALL
HELP
WIN THIS WAR!

WE ARE busy supplying our
government with new and used
communications receivers and
transmitters urgently needed.

That is why we are paying
highest cash prices for used
communications equipment.

You can help win this war by
contacting us at once if you are
willing to convert vour equip-
ment into cash.

Remember—after the war,
vou will want a new receiver.
And you can buy a new and
better receiver with what we
will pay you.

Write, telephone or telegraph
us description of your used
communications receivers and
transmitters of standard make;
vou will be paid cash immedi-
ately without bother or red
tape.

We also have a store at 2335
Westwood Blvd., West Los An-
geles, Calif.

HENRYRADIO SHOP

BUTLER, MISSOUR|

. “WORLD'S LARGEST DISTRIBUTOR OF COMMUNICATIONS RECEIVERS”

* Kk Kk k Kk Kk Kk Kk Kk Kk k k k Kk
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OHMITE

£

are built for long
trouble-free service

T

Send for FREE Ohmite
Stock -Unit Catalog
No. 18, Very handy
for quick reference.

The extras built into Ohmite Re-
sistance Units make them elec-
trically and physically fit for the
toughest service. Ohmite units,
for instance, were on the planes
that bombed Tokyo. They're
widely used in ships and tanks,
too—in communications and
electronic equipment—in re-
search and production—in train-
ing centers and industrial plants.
Is well worth remembering,
when you build original equip-
ment or make vital replace.
ments—rtoday and tomorrow.

Send 10c for handy Obmite Obn:’s

Law Calculator. Helps you figure

ohms, watts, volts, amperes—quickly,
easily.

OHMITE MANUFACTURING COMPANY
4867 Flournoy Street, Chicago, U. S. A.
JAGHT iy,
< +* s

- OHMITE

P e e - — e  — —  —t — — — — e S —— — o 7a " d G —— ——— e = e e e A s e o e —

Rheostats-Resistors
TapSwitches
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|
HALF PRICE SUBSCRIPTIONS . . .

for Men in the U. S. Armed Services

CRITICAL OCCUPATIONS LISTED FOR
COMMUNICATIONS INDUSTRIES

Making no recommendations of its
own, the Board of War Communications
has announced that lists of critical occu-
pations in the communications indus-
tries have been forwarded to the War
Manpower Commission, the Selective
Service System and the United States
Employment Service for such use as
these agencies may find.

Separate lists for each of the different
types of communications show 23 classes
of critical occupations for cable com-
panies, 45 classes for telegraph firms, 51
classes for telephone organizations, 48
classes in the various subdivisions of
commercial radio communications serv-
ices, 15 classes in international short-
wave broadcasting, and in standard
broadcasting there are six classes of
technical workers and three classes of
skilled personnel in program depart-
ments.

The agencies were told “The Board
does not feel that it is in a position to
consolidate these lists for the entire com-
munications industry due to the fact that
the nomenclature of positions and the
principles applied in the inclusion or
exclusion of positions have been differ-
ent in the various branches of the in-
dustry.”

It was suggested that the industry
and labor representatives on the Board’s
Joint  Labor-Industry  Subcommittee
should consult directly with the Govern-
ment agencies in supplying detailed in-
formation on the functions performed
by persons in the listed positions. Mem-
bers of the labor representatives are:
Paul E. Griffith of the National Federa-
tion of Telephone Workers, for tele-
phone workers; Joseph P. Selley of the
American Communications Association,

for telegraph workers, and Robert J.
Watt of the American Federation of La-
bor, for radio workers. Industry repre-
sentatives are: Keith S. McHugh of
American Telephone and Telegraph
Company, for telephone; Ellery W.
Stone of Postal Telegraph, for tele-
graph, and Dr. C. B. Jolliffe of Radio
Corporation of America, for radio. Sid-
ney D. Spear of the Federal Communi-
cations Commission will assist the sub-
committees and perform necessary
liaison on this work for the Board.

*

RADIO TUBE MACHINES LOSE RUBBER
TO RCA RESEARCH

A semi-plastic material, made from
alcohol and especially tailored for the
job after months of research, has been
pressed into service to release large
quantities of rubber heretofore required
to operate intricate machines used to
build RCA radio tubes.

Intense fires are required for several
steps in their manufacture. Time-
honored custom has made rubber tubing
standard for the flexible hoses needed to
feed the fires with gas to moving burn-
ers from a fixed source. In addition,
moulded rubber sections of almost pure
gum have long been used as connectors
between valves, traps, pumps and gauges
in evacuating lines.

When the first indications of a rub-
ber shortage appeared, RCA engineers
took steps to see that the vital tube-
building machines were kept running
and that as much rubber as possible
would be saved. Trials of flexible plas-
tics and synthetic rubber-like materials
were made to develop an alternate. All
were discarded as unsuitable except
“resistoflex,” a semi-plastic made of
polyvinyl alcohol.

Subscriptions to “"RADIO” addressed to men in the U. S. Army, Navy,
Marine Corps, or Coast Guard will be accepted at the below-cost rate
of $1.50 per year. Subscriptions at this rate (whether ordered by the
addressee or a donor) must be accompanied by a remittance in full; ad-
dressee’s rank and military address must be given.
wherever domestic U. S. postal service extends, including naval units
at sea and overseas army postoffices. No cancellations or refunds.

Simply write rank, name, and military address on a slip of paper and
send, accompanied by remittance, to

The Editors of Radio, Stamford, Connecticut

This rate applies

R A . A

TO W WOWWWOWWw

AUGUST,

www.americanradiohistorv.com

1942 * [RADIO


www.americanradiohistory.com

This material was found to be highly
resistant to the many solvents that de-
preciated the rubber and ruled out the
other plastics. But it lacked the fexi-
bility that was required. The problem
was solved by RCA and Resistotlex
Corporation engineers, who cooperated
to work out formulas for suitable ma-
terial.

Under actual operating conditions, the
new rubber-less hoses have stood up un-
der months of hard use even though sat-
urated with hot oil and subjected to con-
tinuous tlexing at the rate of 600 times
an hour. An application placed on one
machine a vear ago has shown no signs
of depreciation, although the rubber
tubing formerly used had to be replaced
about five times annually.

The new material has also been placed
in use by RCA to replace rubber parts
other than hoses. Washers, spacers, roll-
ers and other machine parts have heen
made of moulded or laminated “resisto-
Hex" sheet stock, machined to required
dimensions, sometimes being frozen solid
in liquid air to facilitate working.

In these mechanical applications. the
material has consistently outlasted rub-
ber, leading the way to a growing list
of applications in the RCA factories.
Among them are such mechanical parts
as forming rollers, aligning devices,
vibration dampeners, shock absorbers,
power transmission drives, foot pedal
coverings, sand blast lines and shields,
metal belt pulley facings and many
others. Tt is called for in ball mill cover
gaskets. where it is subjected to solvents
that destroved the gaskets previously
made of rubber. A small convevor belt
of the material has proved superior to a
belt made of woven wire.

*

INDUSTRIAL SALVAGE COMMITTEE

Formation of the American Industries
Salvage Committee, representing groups
of leading industrial concerns who are
working with the Conservation Division
of the War Production Board to help
speed the collection of vital scrap ma-
terials, has been announced by Robert
\V. Wolcott, Chairman of the group and
President of Lukens Steel Company.

Other members of the administrative
committee directing the nation-wide
$2.000.000 campaign are: Charles R.
Hook, President of the American Roll-
ing Mill Company. Vice Chairman;:
R. S. Wilson, representing Rubber Man-
ufacturers Association: and O. E.
Mount, representing  Steel IFounders’
Society of America.

The work of the committee, backing
up a broad advertising program. will be
two-fold : one, to reach every manufac-
turing and business firm in the nation to
impress upon them the absolute neces-
sity of getting their scrap on the way to
the production line; and, two, to get

RADIO] * AUGUST,

business men cooperating with the local
salvage conmnittees of WPB already set
up in 12,000 communities.

The activities of the committee will
be closely coordinated with the present
intensified scrap collection drive of the
WPB, according to Mr. Woleott. In
this connection, the committee is under-
writing the cost of an extensive national
advertising campaign approved by the
War Production Board, with a number
of major industries underwriting the
costs.

The advertising being carried on in
newspapers, magazines, farm and trade
papers and on the air, focuses the spot-
light of public attention upon the need
for iron and steel scrap, non-ferrous
metals, rags, burlap, rubber, tin cans
(in some localities), and waste cooking
fats.

Supplementing contacts with industry
already established by the Industrial
Salvage Division of WPDB, the Ameri-
can Industries Salvage Committee will
make a direct approach to individual
industrial concerns, working through
industry chairmen who are now being
appointed. Leaders in fifty industries
are being asked to serve as chairmen
for their respective trades in a broad
cffort to see that every company ap-
points a salvage manager with authority
not only to clean out production scrap,
but also to junk ohsolescent equipment
and similar material.

*

CRYSTAL REPLACEMENTS

Additional permitted uses for quartz
crystals has been announced by the Di-
rector General for Operations, WPB.

Amendment No. 1 to Order M-146
lifts restrictions for these purposes:

Replacements of defective, cracked or
broken radio oscillators and filters and
optical parts in instruments directly
used for war, public health, welfare or
security.

Radio oscillators and flters for use
in radio systems owned by foreign gov-
ernments or for commercial airlines
operating in foreign countries.

Under the terms of the order, pur-
chasers of quartz crystals or parts con-
taining them must file a certificate that
the use of the crystals will conform to
the provisions of the order. This action
removes the requirement for a certificate
if the purchaser is a U. S. agency or a
foreign governmental agency.

*

W85A NEW CALL FOR W2X0Y
Call letters of General Electric’s fre-
quency modulation station in Schenec-
tady are now WR85A instead of W2XO0Y,
according to an announcement by R. S.
Peare, manager of General Electric

broadcasting. W2XO0Y was an experi-

1942
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CAPACITORS

® Climaxing an ouistanding selec-
tion of mica receiving and trans-
mitting condensers — from tiny
postage-stamp molded-in-bake-
lite condensers to extra-heavy-
duty micas—Aerovox offers its
stack-mounting mica capacitors
as standard items. Heretofore
made only to order, these capaci-
tors are now generally available,
subject to priority regulations and
restrictions.

STACK-MOUNTING Micas
Type 194p. 8” dia.

! X 107 1491,
mfd, 35,000 v. to 0 mid a15 Oi)%oom
Type 1950:; . ' )
DO dia
o ox o 204
001  mty. 6,000 v, 1 e
S ° .02 mtd.
Type 1960: 41
© AL dia. i 37
5 tal
mifd. 15,000 v, to .25 mfd 'i O(')(()Jooo,
’ . B (5 v,
myf;;e 1270. 5% dia. X 4" taf. 00001
’ - 20,000 v, to % mid, IO(;O v
rnyfze 1980: 5%" dia. x 5% tall '
- 35,000 v, to . .

05 mitd, 5,000 .

e Write for DATA...

Catalog sheets on stack-mounting micas
and other extra-heavy-duty capacitors not
listed in our general radio catalog, sent to
professional radio engineers and designers
writing on business stationery. And for
your convenience, individual items can be
ordered through local Aerovox jobbers.

NEW BEDFORD, MAS
AEROVOX CAMADA LTD., Hamiltan, Ont.
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mental designation. The station will
operate on 48.5 megacycles.

The station this month went on a
daily schedule from 3:00 to 10:00 P.AL
and increased the time of local programs
by 86 per cent, and the time given to

classical and concert music by 40 per

cent.
*

SILVER REPLACES SCARCE METALS

Just as Pizarro, conqueror of Peru.
once shod his horses with silver in an
emergency, General Elec-

tric engineers are now
using the precious metal
instead of tin, copper and
other scarce materials in
electrical apparatus.

results in an improvement in quality
sufficient to justify the greater cost. and
so for these purposes its use will not
only continue after the war but probably
will increase.”

The use of silver is saving huge quan-
tities of tin at General Electric. In 1940,
the company used approximately one
million pounds of tin. This year, in
spite of the fact that production has
more than doubled, it is estimated that
the amount of tin consumed will remain

RADIO TECHNICIANS
Wiremen—Coil Winders

Assemblers

There is at least a little
silver now, according to
Vice President Harry A.
Winne, in

the same. Thus savings of more than 50
per cent in normal requirements of tin
are being effected, in no small measure,
almost every by use of increased silver content in

motor, generator, trans- alloys.
former or other piece of One of the most extensive substitu-
An outstanding opportunity for Radio apparatus  made Dby the tions of silver is for tin in soft solder

Technicians, Wiremen, Coil Winders
and Assemblers with experience on air-
craft receivers, transmitters, and elec-
tronic equipment in an organization
with large war orders as well as post
war plans. Plant located in the east.

and for copper in brazing allovs. used
for connecting conductors—bars or
wires—in virtually every tvpe of elec-
trical equipment manufactured by the
company.

Silver is replacing

company for the war.

“In many cases the use
of silver adds to the cost,
a consideration secondary

to production at - .. .
pr et e i vy tin 11 soft solders,

L] H
Write giving full 1 hi 1\]’{?_1“’ eyxp!‘:u-n s 1\.Ir. allovs which 1.'eq1.1i1:e.comparatively low
; g personal history, JEUILS, who is in charge temperatures in joining metals. In the
experience and present salary; personal of G-E apparatus design  past, these alloys have had a relatively
interview will be arranged later. We engineering. “In such in-  high tin content, ranging from almost

do not desire applications from men in
key defense positions.

Write Box 100, RADIO, 77 Bedford
St., Stamford, Conn.

stances, its use is probably
temporary.

“On the other hand, the
use of silver in current-
carrying contacts and in
brazing alloys frequently

pure tin to a very common composition
of 40 per cent tin and 60 per cent lead.
Today, however,
range from 20 per

solders in wide use
cent tin, one per cent
silver and 79 per cent lead, to 97.50

per cent lead and 2.50 per cent silver.

NINTH EDITION ONLY OFFICIAL

IT'S AMASTERPIECE RADIO & EQUIPMENT

MASTER CATALOG

(]
Compiled in co-operation with and ap-
proved by the Radio Manufacturers Group
as the industry’s official source book.

Who Uses It?

Broadcasting Stations
Department Stores
Electrical Engineers
Exporters

YOUR REFERENCE BOOK
BUYING GUIDE
AND MASTER FILE
Gives This Important Data
Contained within the hard covers
of this 800-page MASTER BOOK
are the listings of the products of
90% of all Radio Parts and Equip-
ment Manufacturers in the indus-
try. In it you will find many
thousands of items, such as elec-

Took 6 years and thousands of dollars
to develop to its present 3 50
size—yet it costs you only $ a

tronic devices, transmitting and Foreign Governments
receiving sets, public address . Industrial Plants
equipment, speakers, tubes, an- Mail Order Houses

tennas, transformers, condensers, Mechanical Engineers

Newspaper Publishers
Police Departments
Purchasing Agents

replacement parts, meters, labora-
tory test equipment, relays, plugs,

coils, wire, and numerous other . rur
radio components. Thousands of Radio Distributors
clear illustrations with descrip- Radio Service Organizations

Radio Salesmen and Buyers
Radio Parts Manufacturers
Radio Set Manufacturers
Radio Sales Agents
Students and Experimenters
Technical Libraries
Telephone Companies
Telegrapli Companies

tions and specifications. Yes, this
is your “MUST HAVE BOOK.”

Saves Time—Saves Money
WHERE, WHAT AND HOW MUCH: Such
information is instantly at your fingertips.
This valuable RADIO MASTER eliminates
the maintenance of bulky files. It is com-
pletely indexed for speedy reference.

MONEY BACK
GUARANTEE

If you buy, sell or specify, you will find
the RADIO MASTER an indispensable and
handy book to have around at all times.

UNITED CATALOG PUBLISHERS
NEW YORK,

106-110 LAFAYETTE STREET,

Order your copy today—look it over. You
will Aind {t be an excellent investment;
1f not, return it to us in fivi
refund. We prepay tranlportat-on charges
|! remittance accompanies orde

days for full

Universities & Schools
U.S. Military, Naval
and Aircraft Depts.

Inc.

N. Y., UI.5 A
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Enwaod
SOUND
SYSTEMS

Helping to Win on
Many Fronts

® From the humming war plants in
our home defense areas to the far-
flung outpests of our armed forces,
Erwood products are the soldiers of
sound and communications -ampli-
fied, multiplied.

Frwood's contribution to Victory is
just as we, AND YOU, would want it
—all-out! in the fullest meaning of
the term. Yet Erwood systems of the
proper types can still be furnished to
priority-rated concerns, Systems of
8 to 75 watts, with unusual flexibility
meeting most needs. Faithfully made:

conservatively rated.

Typica! Applications
Factorics Morale meetinugs
Auditoriums War Bond rallies
( hapg-ls Announcements
lf“"l"““‘ ) Group orders
Cantonments Air raid warnings
Shipyards Fire als .

Shi[)!‘ 1ire alarms

I'aging  and  hun-
dreds of other uses

Mobile PLAL
Music for workers

sent on roquest, will help you
wour requirements,

ERWOOD SOUND EQUIPMENT CO.
223 W. Erie St., Chicago, Illinois

Our cataloy,
deternine

For Everytﬁfn; in
Electronics & Radio

<
o
-4
~<
-
=,
=
El
L]

s
. Catalog, he for end
‘ Your ALUEEd Radio, EAUITL oratory 2N
W glectromic ST gnications, SRy ‘;ib
ering ications, ifi #
"‘:dustna\ ?p:\‘Ech‘P"“e ; 1?“\';:’:1 mitting
ing lines grectronic TWPe o0 Parts
Address, s, Re ers, delivery:
th ¢, Photo Cel 4 : endable
ea f
ompt
: Ju nee
u

ALLIED RADIO

833 W. JACKSON = CHICAGOD
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Substitutions of silver for copper are
being made in brazing allovs, which
require high temperatures for joining
metals.  One type of Dbrazing alloy,
widely used before the war, was com-
posed mainly of copper, the remainder
heing silver and phosphorus, Now alloys
with copper content as low as 16 per
cent are in general use. W\ typical alloy
cent silver, 16 per
cent zine, 18 per cent cadmium and only
16 per cent copper.

colisists of 30 per

Asdde from saving tin by reducing
the tin content  of  solders, brazing

technique is now widely replacing ~oit
soldering to conserve tin and copper.

Brazing also. chicfly because of the
silver present. i< often quicker, more
reliable and cconomical. Soit soldering

separiate  operation—pretin-
ning of points of contact—not necessary
in brazing. Some types of soft soldering
also ntilize a clip. or over-all metal band.
in binding two hars together, which can
be eliminated in brazing, In general
soit soldered bond is less strong than a
brazed connection,

A fourth advantage of brazing has
heen  developed  from  experiments  in
adapting joints to the process: such re-
designing of joints has resulted in sim-
plitication and hence in further savings

requires a

in the amount of copper used. Such
cconomies as these in materials, costs
and engineering, almost certainly  will

be carried over into post-war manufac-
turing practice.

Although silver is not inder priority
regutlation, ~ome suppliers are finding it
ration the quantitics they
are able to deliver to their customers,
The Treasury has much silver and the
War Production Board is understood to
be studving the possibility of obtaining
supplies from this source.

It has been reported that the WDPB
already has effected a deal whereby sil-
ver has been loaned “for the duration™
to an aluminum concern for busbars
| essential to production. The situation is
| complicated by legislation  which re
[ quires the government to buy domestic

silver at 71,11 cents an ounce, more than

donble the usual world price of approxi-
I mately 35 cents. Also, the sale of Treas-
j ury stocks ix forbidden.

necessary to

*

CALL FOR RADIO MEN

The Lexington Signal Depot, U.N.
Ay Signal Corps, is now engaged in
A training  program in which several
thousand civilian employees, radio me-
chanics and radio engineers, will be
trained in the maintenance of the ridio
cquipment used by the Signal Corps.
This Depot is now in urgent need of a
large number of competent instructors,
These positions are under Civil Service
but 2 competitive examination iz not
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Home-Study Course in
SENDING and RECEIVING
RADIO CODE

® with all neces-
sary instructions
and practice ma-
terial

Use it to learn eonde from the
very  beginning—to  raise  dour
qxul to hixhest prnl«wmnul Te

quiretients— to master this impor-
tant amd better-paying ~kill con-
senient]y and ineapensively, by
huenne study.

Just Out— Arthur R. Nilson’s

RADIO CODE MANUVAL
Price. only $2.00

Here is a complete course m radio colde—how to
send it and how to read it- in practical farm for
self-study or classroom nse. Gives 20 lessons, he-
winning With simmplest code characters and leading
up to the handling of actual messages and press dis-
patches, weather reports, and distress messayges,

It shows you:

how to make your own prnncc apparatns
—how to fix the code characters in your mind

how to practice them for qulckul Progress

how to develop sending and receiving speed

how to get past the “*plateau of slow learning”™
— how to handle messages

how to judge your rate of improvement

The 20 le-sons are a carefully worked out. pro-
uressive series, very similar to courses offered in
Navy, Signal (urp~ and other radio schools, Each
lesson contains instructions, pointers. and ample
practice material.  Besides this direct drill in code,
the hook also gives you, in 7 other chapters, a great
deal of helpful information on training vourself in
the codle and on becoming a gool operator generally,

10 DAYS' FREE TRIAL— SEND THIS COUPON

McGraw-Hill Book Co., 330 W. 12 St.. N.Y.C.
Setul me Nilson's Radio Codde Manual for 10 days” exam-
mation on approval. In i days [ will vend $2.00, plus

tew cents postage, or return book postpaid,

(Postaxe palid
on eash orders,)
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given to the applicants, the eligibility of
the applicant being determined by his
training and experience. The appoint-
nments are of the War Department In-
definite type which means that the em-
ployee does not obtain a permanent Civil
Service status, nor has he any right to
expect that this work will be continued
after the war. Only persons in a de-
ferred draft classification are considered
for employment. Women are eligible for
these positions as well as men.

The duties, qualifications and salaries
for the various instructor grades are as
follows:

JUNIOR INSTRUCTOR—P-],
$2,000.00 per year; duties include in-
struction, under the supervision of an
instructor of rank of assistant or higher,
of from 15 to 25 men on one particular
tvpe of radio equipment of a compara-
tively simple nature; the grading of
quizzes on this unit; the placing of
trouble in the equipment; and super-
vision of its repair and adjustment.

All applicants for the position of Jun-
ior Instructor must show that they have
been graduated from a standard 4 year
high school course, or have completed
at least 14 units of high school study.
In addition they must possess the qual-

| ifications listed under either (d), (e),

(1), or (g).

(d) The successful completion of a 4
year course in a college or univer-
sity of recognized standing leading
to a degree in engineering, or
physics, which has included a course
in radio engineering or vacuum
tubes and circuit theory.

(e) The successful completion of a 4
year course in a college or univer-
sity of recognized standing leading
to a degree in engineering, or
physics, plus one of the following:
1. The successful completion of an

E.S.M.D.T. course in any branch
of radio work.

$2,600.00 per year; duties include (un-
der the supervision of an instructor of
the rank of associate or higher) :

(a) Instruction of 15 men or more on
various advanced types of radio
equipment.

(b) The writing and grading of quizzes
on this equipment.

(¢) The placing of- trouble, and the
supervision of the repair and ad-
justment of this equipment.

(d) The supervision of the work of one
or more student or junior instruc-
tors.

In addition to the requirements for
Junior Instructor, stated above, appli-
cants for the position of assistant In-
structor must show that they possess one
of the qualifications listed below, subject
to the restrictions shown: -

1. One or more year’s graduate study
in the field of radio, plus one or
nlore year’s teaching experience.

2. Six months’ ‘experience teaching
radio.

Applicants for positions of all grades
must have reached their 20th birthday
but must not have passed their 56th
birthday.

For the Assistant Instructor grade,
the additional experience must have been
of such a nature as to demonstrate that
the applicant is qualified to supervise the
work of instructors of lower grades.

There are also a number of positions
of the Associate Instructor—Radio Elec-
trical, P-3, $3,200.00 per year and the
Instructor—Radio Electrical, P-4, $3,-
800.00 per year grades to be filled. Due
to the rapid growth of the training pro-
gram the opportunities for promotions
are excellent.

All communications should be ad-
dressed to: Captain W. Gayle Starnes,
O.J.C., Civilian Training, Lexington
Signal Depot, Lexington, Kentucky.

2. One or more year’s experience as
a radio operator.

3.0One year’s experience in the
teaching of physics or engineer-
ing.

4. One year’s study of electrical en-
gineering or physics in a recog-
nized graduate school.

(f) A total of four or more years’ ex-
perience in radio work; this experi-
ence may include work as radio
repairman, radio engineer, radio

operator, etc., plus either three
months’ or more experience teach-
ing radio, or one year or niore as a
supervisor of radio repairmen, radio
engineers, radio operators, etc.

(g) The successful completion of the
course of study in a RADAR
SCHOOL recognized by the U. S.
Army or U. S. Navy. |

ASSISTANT INSTRUCTOR—P-2, |

PRINTED
IN USA
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AUGUST,

WANTED —
RADIO CODE OPERATOR!

The Army, Navy, Merchant Marine and Civilian
industry want trained radlo code operators right
now! Time is money and you can save both by
having the Candler System traln you right in
your own home, the same as thousands of other .
successful radio code operators. The Candler Sys-
tem has had over a quarter of a century experi-
ence training amateur and commercial radio oper-
ators. It costs you nothing to investigate and no
salesman will call. The Candler course is a proven
short cut. It’s easy to learn code the Candler way
or boost your code proficiency! You can do it
right in your own home.

FREE BOOKI Your free

* copy of
Cundler's Book of Facts is wait-
ing for you—Write for it today.
Tells you all about this easy way
to 2 better position—Gives you
all' the inside facts—Drop u post
card today—There's no ohlization.

CANDLER
SYSTEM CO.

Box 928 3
Denver, Colo.

MMk A FACTS

Dept. R-8
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HELL-AND HIGH WATER

The HRO Receiver shown above was one of four in a building severely
damaged by fire. The heat was so intense that it blistered paint and distorted
Bakelite parts on all four receivers. Without any repairs, two of the four
receivers tested normal in all respects except for some noise when tuning.
This defect was eliminated by wiping soot from the rotor contacts. The
remaining two HRO's required only minor resistor replacements, after which
they likewise showed superb performance.

Two HRQ's being loaded on a ship were dropped into the salt water of
the harbor when a loading sling broke. They were recovered, and returned
to us. One, without any repair or adjustment, showed performance that
approached normal, except on one coil range which had an open circuit.
The second receiver gave satisfactory performance on one coil range, after
that coil had been baked in an oven. In spite of the delays in shipment to
us, salt water still dripped from the coils when the equipment was received
at our plant. Incidentally, we do not recommend this type of treatment.

NATIONAL COMPANY ‘ MALDEN, MASS., US.A.
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IF YOU ORDER NOW
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“HYTRON
)

IF YOU PLAN YOUR WAR PRODUCTION WELL IN ADVANCE

THE TUBES YOY WILL NEED THIS WINTER, NEXT YEAR

FROM M-Day on, the Government has made long-range plans

which at first may have seemed to deal with grandiose and

astronomical quantities. Men in a position to know, however,

realized that only such careful thinking and acting ahead could

win the greatest industrial offensive of all time. In your produc-

tion campaign, too, let logistics precede strateqy and tactics.

Make sure that you will have the necessary tubes to meet your

delivery schedules. If you will look to the future, Hytron will do

its bit toward turning a seller's market into a buyer's market

for you.

YIR

TRADEWARK RES®.

Immediate Production Already Scheduled

Facilities Available This Autumn

Already the procurement divisions of far-
sighted manufacturers and government
agencies, after conferring with Hytron en-
gineers, have contracted for present pro-
duction capacity at Hytron. Their tube
needs have been fitted into a production
plan which will give them the tubes they
want, when they want them. Whenever
possible, small orders for standard Hytron
types will be filled on short notice. Please
keep in mind, however, the difficulties of
procuring materials, of diverting produc-
tion facilities for small runs, and of train-
ing new workers.

Place your orders for late Fall delivery
NOW, to take full advantage of the pro-
duction facilities to be available later.
Give Hytron a chance to add to its sched-
ule now the tubes you will need in large
quantities at the end of '42, at the begin-
ning of "43. Let Hytron help you to avoid
those echoes of a seller’s market: “Sorry,
but—. With regret—. Unfortunately,—.”
Quadrupled War production space, fast
being converted into a beehive of activity,
is Hytron's assurance that your anticipa-
tory orders will be shipped on schedule.

REMEMBER — With your cooperation, it's a Buyer's Market at Hytron.

HYTRON CORP?., Salem and Newburyport, Mass.

- Mnnu/ntlurrers of Radio Tubes Since 1921 . . .

www.americanradiohistorv.com



www.americanradiohistory.com

