-

WNER VA Kot

A MONTHLY DIGEST OF RADID AND ALLIED MAINT[NAN[}E.

September

{TELEV IS EON e
ELECTRONICS

B — RS (L. 1Y e



RECEIVING TUBE TECHNIQUE
Oldest manufacturer specializing
on radio receiving tubes — the
originator of the now standard
BANTAM GT — Hytron has
been developing skill in high-
speed, soft-glass receiving tube
technique since 1921,

-y

SPECIAL PURPOSE ENGINEERING

Hytron engineers originated
BANTAM JR. hearing-aid tubes
—popular U-H-F types HY75,
HY114B, HY615—instant-heat-
ing beam tetrodes HY65, HY67,
HY69, HY1269—and nimerous
other special tubes.
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Add A to B, and you have the answer Hytron is able to give the Serv-
ices when they demand specisi purpose and transmitting tubes in
staggering quantities and at economical prices.

Ao, OD3/VR-150  Hytron engineering refinements in-

: clude new starting electrode. lower starting voltage,

painstaking processing. Add to these still-increasing

high-speed manufacture. Result: “When we think
of the OD3/VR-150, we think of Hytron.”*

*Quotation from expediter for one of largest
electronic equipment manufacturers.

1616  Consider a few examples. Substituting soft
for hard glass, a mesh for a ribbon filament, Hytron
heat the promise by months on requirements for the
high-voltage thermionic type 1616 rectifier—through
application of mass production methods. Result:
The Navy’s, “Well done!”

HY65 Typical of Hytron's instant-heating beam
tetrodes for mobile communications, the HY63
combines high-speed techniques with a thoriated b
tungsten filament and special r.f. design features 5
which gave the Services a rugged, power-conserving, h:
8 all-purpose beam tetrode. (Cf. JAN-1A spec.) o
by
2C26 Hytron solved a problem for the Services by
designing a tube capable of performance and high 1{
ratings never before achieved in soft glass. Pro-
duced at receiving tube speed and priced at less than
a fourth of the cost of tubes replaced, the little 2C26 T
delivers 2 KW of useful r.f. power under intermit- '
tent operating conditions. |

f

WHAT ABOUT POST-WAR? Hytron design, development, and production
facilities now serving our fighting men, will be yours to command. The A plus B of
Hytron’s know-how will supply answers to your special tube problems.
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shaking out the “bugs”’

Vibration is a deadly enemy. Equipment being tested is subject  created radio and electronic improve-
Jless equipment and parts can with-  to vibration up to 25G. ments will be adapted to peacetime
id its destructive force, irreparable needs —aided by these new and more
laage results at crucial moments. comprehensive testing techniques.

* Kk

As a result of this and other tests,
many engineers’ “brain children” grow
farts tested on Utah's Vibration Life-  up in the Utah Laboratories and on the
« Equipment have the "bugs” shaken  production lines to play their parts in
» of them before they are ready for  today’s war effort. Tomorrow, these war-
patity production; are again proved
sihis “power dive'" test of production
us...assuring unfailing performance.

Every Product Made for the Trade, by
Utah, Is Thoroughly Tested and Approved
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mel resistors, wirewound controls,

speakers, vibra'orl‘si_ -vifrebui_ .e'nd
plugs, jacks, switches and small eleciric motors.

(- ,
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__l!tuh"kudlo Products Company, 816 Orleans Street, Chicago 10, lil.
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EDITORIAL

BRIGHT optimistic trend on the
component-tube front is now on
the horizon. The order prohibit-
ing the manufacture of any replacement
parts, except for the Victory line, has
been revoked. This means that replace-
ment parts now can be run on the same
production lines that are being used for
other purposes. Thus production of
old standards can be increased to accom-
modate priority orders, and overruns
can be applied for civilian use. And
those making Victory parts will prob-
ably continue to make these parts,
too, for some time. We cannot expect
to have an abundance of parts immedi-
ately or within a short period. But we
can expect to have the necessary parts
in the not-too-distant future, and that’s
better than the pessimistic promises we
have had to face for quite a while.
Tube production is also expected to
step up, for the famous limitation order
L-76 has also been revoked. This
order, which was put into effect over
two years ago, limited production of
tubes to about 117 types. As soon as
facilities are available, it will now be
possible to manufacture the many pro-
hibited types, particularly battery tubes.
The rectifier-tube limitation order has
also been revoked, thus permitting man-
ufacture of these tubes for civilian use.
At the present, production is expected
to remain at the present level and will
continue to be controlled through al
lotment of materials. But as materials
increase, production should increase.
It will take time to secure full scale
production and delivery. But that will
be coming along!

HAT all important conference of

I the year . . . the Electronic Parts
and Equipment Industry Con-
ference . . . will be held at the Stevens
Hotel, Chicago, Illinois, October 19, 20
and 21. We'll be there at booth 69.
Hope we will have the pleasure of see-
ing vou there, too, for a bit of a chat!
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THE ELECTRONIC AUTOMATIC PILOT, pioneered and
developed by Minneapolis-Honeywell, is one of the
most significant advances made in aircraft science.
Developed to keep bombers on a straight course
in their bombing run, the electronic automatic
pilot promises safer and more efficient flight for
airlines . . . and, because this device must operate
with complete reliability at all times, Minneapolis-
Honeywell uses thousands of rAYTHEON tubes.
The special wartime experiences of Raytheon
Manufacturing Company in devising and produc-
ing advanced electronic tubes for the war effort,
means that you will be able to offer your customers
the best tubes for all applications. Because you
have the best tubes, you will have better customer
good-will, faster turnover and greater profits.

Raytheon Manufacturing Company
RADIO RECEIVING TUBE DIVISION
Newton, Massachusette « Los Angeles » New York « Chicago + Atlanta

rRAYTHEoON

Al Four Raytheon Divisions Have Been #’ é P 5 i .
Awarded Army-Navy ‘“‘E'' Plus Stars ” .

RADIO AND ELECTRONIC TUBES

DEVOTED TO RESEARCH AND MANUFACTURE OF TUBES FOR THE NEW ERA OF ELECTRONICS
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INSPECTION ON THE LINE

MAKING HISTORY IN COMMUNICATIONS

FOR FINE
“ACHIEVEMENT

Inspection before assembly, quality control . . . more than that . . . team
work from material dispatcher, assembler, inspector, to the girl on the

packing line . . . have made possible the fine achievement represented |

by the Army and Navy “E” Award presented to the men and women of
the Universal Microphone Company.

In production of military microphones before Pearl Harbor, Universal
had the necessary “know how” for immediate war production. The
engineering experience and production efficiency of war production will
be reflected in the electronic vpice communication com-
ponents offered by Universal to consumers in the future.
Until then — BUY WAR BONDS.

UNIVERSAL MICROPHONE COMPANY
INGLEWOOD, CALIFORNIA

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO Ii. CALIFORNIA—CANADIAN DIVISION: 560 KING STREET WEST, TORONTO |, ONTARIO, CANADA
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CAMERAMAN TRACKS DOWN A TRADITION

sme war or high water, there is one tradition in the radio industry
at continues to stand the test of time! It is the traditional
ality for which every Meissner product is famous. With this in
ind, our roving photographer recently made another trip to
t. Carmel, L, just to track down the source of this priceless

feresting, intricale are words which might well describe some

Meissner’s highly specialized equipment (above and below)
it “precision-el” is the one word which fits the company’s
ghly trained personnel.

asset. Part of the answer he found in busy experimental laborator-
ies and in superior manufacturing equipment. But most of all he
found it in the skill of workers on the long assembly lines or in the
care and pride revealed by every individual Meissner craftsman.
Shown above is a typical Meissner production line.

Father and (right background) son are typical of the way Mt. Carmel
families have turned to electronics for lifetime work. Meissner is
Mt. Carmel’s leading industry.

MELSSVER

MANUFACTURING COMPANY « MT, CARMEL, ILL.

ADVANCED ELECTRONIC RESEARCH AVD MANUFACTURE
(Export Division: 26 Warren Street, New York; cable, S tmontrice, New York)
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ET'S FINISH the fighting at the earliest possi-
L ble moment. Let's back-up our fighting men
with a never-ending flow of supplies—supplies
purchased with your day-in and day-out sales of
War Bonds.

Retailers of America, you can do a twofold job
for the men who are fighting fo protect your
future.

By selling more War Bonds than before, you can
help to save the lives of fighting men by making

%

them the best supplied fighters in the world.

By selling more War Bonds than before, you can
help to build up the purchasing power needed to
provide jobs for our fighters in the post-war
period.

Remember, our fighting men will have earned a
full share in post-war America. Earn yours. Drive
your War Bond Sales to an all-time high.

Don't ease up—unti! the war is won!

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

> Bk the Atrck/
SELL MORE THAN BEFORE!

SERVICE

This is an official U. S. Treasury advertisement— prepared under the auspices of Treasury Department and War Advertising Council.
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Building a quality product calls for skilled engineering, superior materials and
extra-fine craftsmanship. Building a quality product in quantity calls for all
these things, plus a plant laid out and organized for maximum production
efficiency. The streamlined and efficient assembly lines whif:h have poured
forth unrevealable numbers of the SCR 299 and 399 Mobile Radio Stations,
Mine Detectors, Aircraft Radio Receivers and transmitters and other equipment
are International Detrola’s promise of great quantities of the best in radio,
television and electronics for a world at peace.

r Pt g

Most of the many hundreds of

Detrola Radio Division workers are
women, working under most mod-
ern conditions. Shown is one

assembly line in the main building.

| N

Buy War Bonds—and Keep Them

DIVISION OF INTERNATIONAL DETROLA CORPORATION « BEARD AT CHATFIELD, DETROIT & MICH.
C. RUSSELL FELDMANN 'Q PRESIDENT
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ELECTRONIC WELDING

Two G-E electronic tubes make re-
sistance welding a high-speed ‘pré-
cision process. The ignitron is the
power tube, the thyratron the .pre;
cision timer.

ELECTRONIC HEATING

The G-E pliotron tube supples the
high-frequency waves used in elec-
tronic heating. Small gears ccn be
case-hardened in a few seconds!

T

TELEVISION

The G-E cathode-ray tube is the
picture tube in a television receiver.
After the war, G.E. will produce
these tubes at cosls much lower
than those for pre-war picture tubes.

ELECTRONIC COUNTING

The G-E phototube counts, sorts,
controls—by electronics. It's one of
the busiest and most useful tubes
in modern industry.

HOW

GENERAL ELECTRIC
RIGHT NOW

BUILDS NEW POST-WAR
ELECTRONIC TUBE SALES
FOR YOU

These G-E electronic tubes,
which today are working mir-
acles in war production, will be
best sellers for you in the post-
war era. General Electric is
building this new, big market
for you right now! . . . Elec-
tronics Department, General
Electric, Schenectady, N. Y.

Tune in General Electric’'s "The World Today” and
hear the news from the men who see it happen.
every evening except Sunday at 6:45 EW.T. over
CBS. On Sunday evening listen to the G-E "All
Girl Orchestra” at 10 E.W.T. over NBC.

THERE'S A G-E ELECTRONIC TUBE FOR EVERY PURPOSE

GENERAL ELECTRIC
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Figs. | (left) and 2 (right). Fig. | shows an early superheterodyne
converter, with a tickler-feedback oscillator inductively coupled to

a pentode first detector. Fig. .2, the autodyne or self-oscil'laﬁng
detector with the suppressor grid serving as oscillator grid.

CONVERTERS

HE object of a converter is to
upply a maximum i-f voltage

to the first i-f transformer
here are two general types of con-
‘erters; combination detector and

scillator, and separate detector or
eparate oscillator

The gain of a converter is approxi-
nately one-half that obtainable with
he same tube used as an r-f amplifier
S.r, Ry
. + R,

conversion conductance
a-c plate resistance
1, = dynamic load resistance in-
luding the coupled impedance of the
econdary circuit.

This shows the need for a tube hav-
g high transconductance and a
igh plate resistance.

In all broadcast receivers, as well

commercial types, the local oscil-
itor runs at a higher frequency than
he signal frequency, the difference be-
ween the two being equal to the i-f.
he 1-f transformer following the con-
rerter always has a tuned primary act-
ng as an effective shunt for the oscil-
ator frequency; otherwise consider-
ible gain would be lost.

Before the development of special
pentagrid and other converter tubes,

nd is equal to where

by R. L. STEWART

a local oscillator was a necessity.
There are still some advantages to be
gained by using a separate oscillator
tube, especially for stable short-wave
reception,

Tickler-Feedback Triode

Fig. 1 shows a typical early tickler
feedback triode oscillator inductively
coupled, by means of a cathode pick-
up-coil, to a '24 tetrode or 6C6 or 6C7
pentode first detector. The oscillation
transformer and pickup coil were
usually wound on the same coil form.
An alternate method of oscillator
coupling used a grid-to-grid coupling
condenser.  Cathode-to-cathode coup-
ling is quite common "where the oscil-
lator catlicde is at an r-f potential.
This occurs with a cathode tickler, or
with a Hartley circuit with one end
of the oscillator coil connected to
ground.

Autodyne Self-Oscillator

When the a-c/d-c midget sets be-
came popular the 6D6 autodyne self-
oscillating detector was used quite
often as a converter. The primary
purpose of the autodvne was to save

an oscillator tube. The operation was
satisfactory but was limited to the
broadcast band, because of the difficul-
ty of obtaining stable oscillation at
high frequencies. In addition, a large
percentage of the oscillator voltage
appeared between the control grid and
cathode. A compromise is necessary
in the choice of tube, for a sharp cut-
off tube (6C6, 77, etc.) gives more
gain and a better signal/noise ratio
than a super-control, or logarithmic-
tube (6D6, 78, etc.), but the latter
type is suitable for avc action. Fig. 2
shows an autodyne detector where the
suppressor grid, acting as the oscilla-
tor grid, is fed with a negative bias
of less magnitude than the control
grid. This system is something that
you get by with until a better idea
comes along. The better idea is def-
initely the pentagrid converter which
was especially designed to serve the
dual purpose of oscillator and de-
tector.

Pentagrid Converter

The 2A7 and, later, 6A7 and 6AS8,
were (and still are) very popular con-
verter tubes, giving good sensitivity
up to a frequency of about 13 mec.
Above this {requency the sensitivity
falls rapidly and the oscillator stability

SERVICE, SEPTEMBER, 1944 e ¢
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6K8 or EQUIVALENT

6 SA7T-12SA7
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Fig. 3. Pentagrid
converter featuting
electron coupling.
Grids one and two
serve as oscillator
elements.

Fig. 4. An improved
type of converter
particularly suited to
high-frequency  re-
ception such as f-m
and television.

Figs. 5 (below) and
6 (left). Fig. 5, a
and b, illustrates the
most popular type
of converter, The
cathode is at a high
r-f potential in both
circuits, In a is the
Hartley version, with
padding condenser
in series with tuning
condenser, The cath-
ode tickler version is
shown in b, with
padder in usual posi-
tion. Fig. 6 shows o
battery-operated
miniature-type pen-
tagrid converter,

is poor, for it is shiited by both plae
supply variation and avc bias. Fig, 3
shows a typical pentagrid converter
circuit in which grid / serves as oscil-
lator grid, 2 as oscillator anode, 4 a5
signal grid and 3 and 5 as shielding
or screen grids. The oscillator-to-de.
tector coupling is built right into the
tube as electron coupling, for the oscil.
lator grid modulates the electron
stream from the cathode before the
stream gets to the signal portion of
the tube. This method is not subject
to frequency discrimination as are
some of the capacity- and inductive.
coupled systems.

Low Mutual Conductance Problems

One reason for poor short-wave
performance of the foregoing tubes
was the low Gn (mutual conductance)
of the oscillator section. This was
corrected in the 6K8, a triode-hexode
designed particularly for high-fre-
quency operation to meet the demands
of f-m and television systems. A sep-
arate oscillator triode section operates
on one side of the cathode while the
hexode detector utilizes the other side
of the cathode. The oscillator grid
completely surrounds the cathode, the
part toward the oscillator plate act-
ing in the oscillator circuit, while the
part in the hexode section serves to
modulate the electron stream. The
detector section is so constructed that
a suppressor is not required.

Triode-Hexode Converters

Fig. 4 shows a typical circuit of a
6K8 triode-hexode converter. The
oscillator is considerably more stable
than the previous types, the frequency
drift being small enough to permit
avc at any frequency within the work-
ing range. Service Men should note
that this tube sometimes shows a
tendency to flutter, particularly when
the filter condenser in the oscillator
plate circuit has a high impedance.
This condenser would usually be the
final electrolytic and its impedance

(Continued on page 18)




SERVICING AUTOMATIC RECORD
CHANGEBS ... PHILCO TYPES 35-1285, 35-1286

N servicing record changers, the
[ three principal fuuctions of the

changer should be studied. Basi-
ally these functions are: (7)—Place-
ient of record on turntable; (2)—
owering of tone arm on record in
laying position; (3)—Raising of
e arm at end of record or on reject.
In the Philco changers, these func-
ons are controlled by three mechan-
ms, interconnected and Dbuilt to-
ether, but each separate in its opera-
on. The motion for each is orig-
1ated in one central cam gear which
as three difterent and individual cam
arfaces. The cam gear is normally
t rest while a record is being played,
ut is put into operation by a saw
soth clutch which takes its power
-om the turntable and drives an inter-

="
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mediate drive gear. This only takes
place when the record changer 1s put
into a change cycle. The camn gear
then makes one full revolution to com-
plete the change cycle and comes to
rest in a wormal position.

The record changing mechanism
which places a record on the turntable
is brought into operation by a lever
with a roller at one end. The lever is
attached to the shelf plate mounting
post and is operated by a notch under
the cam gear. This causes the mount-
ing post to move slightly, pushing the
bottom record off the stack onto the
turntable.

The pick-up operating mechanism is
likewise brought into operation by the
cam gear surface on the top side of the
cam gear. The raising lever, when re-

moving the pick-up from the record,
receives a swinging motion from the
cam gear through an eccentric track
on the top outside surface of the cam
gear. This eccentric track causes the
pick-up to be carried out bevond the
turntable while a record is being
dropped on the turntable. The light
beam pick-up used in this changer is
then brought back into playing posi-
tion for 10”7 or 12”7 records (depend-
ing on the shelf positions on the shelf
carrier).

The travel of the pick-up arm
towards the turntable for lowering on
a 10” or 12”7 record is stopped at the
proper point for lowering by a mov-
able track on the cam gear. This mov-

(Continued on page 20)

Figs. 1, 2, 3, 4 (top
to bottom, left).
Fig. I, clutch roller

CALEN
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cam. Fig. 2, solenoid
Fig. 3,
pulsating plate ad-

adjustment.

justment. Fig. 4, tuen-

Figs. 5 (top) and & (bottom]).

Fig. 5 shows wiring of changer, part 35-1286. Fig. 6 shows
wiring of changer, parts 35-1285 and 35-12889.

table speed adjust- 7

ment. Screw C is ad-

Yeaag

justed so that on
normal playing lines,
roller will carry con-
tact to within 1/16”

to 3/32” of plate.
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Fig. 1. A simple test setup to check range
characteristics of a meter.

Il syme cases the characteristics of
a meter are unknown. The simple
test setup shown in Fig. 1 may be
used for finding the meter values. In
operation, the switches are first opened
and the resistances are adjusted to
maximum values. Next, switch S, is
closed and R, slowly adjusted until the
meter reads full scale. The setting of
R, in ohms is then noted. This will be
the required value of resistance to use
if the instrument is to be employed in
such a series circuit as an ohmmeter
In the next operation, R, is adjusted
until the meter reads half-scale. The
value of R, will then be noted. Then
RM p— (Rl max ~ Rx mln) = Rl min
Let us assume the full scale current
is obtained with R, m.. of 1400 ohms,
and half scale is obtained with Ry m,.
of 2900 ohms. Then

Ry = (2900 - 1400) - 1400 = 100 ohms

The meter resistance, therefore, is
100 olmis. From this we see the total
circuit resistance is 1400 plus 100 at
full scale. Thus the current is
I =E/R = 1.5/1500 = .00] ampere

(If E is 1.5 volts)

Another way of checking the meter
resistance is to adjust for full scale
current, then close S. and adjust R.
for half scale current. R. will then be
equal to Ry.

Converting the Milliammeter Into a
Voltmeter

The value of R is determined by cal-
culating the voltage drop across the
meter terminals, subtracting it irom
the maximum voltage to be applied to
the terniinals I and 2, and dividing by

12 ® SERYICE, SEPTEMBER, 1944
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by WILLARD MOODY

that can be used in solving problems
tnvolving the use of old meters to
seite in the present emergency.

7-—,!-{18 paper offers basic design data

the series current. In a typical case
(Fig. 2) the meter might be rated at
001 ampere (1 milliampere) and have
a resistance of 100 ohmms. The voltage
drop across the meter is then 100 x
001 or .1 volt and the drop across R,
if the maximum voltage to be applied
is 1 volt, is 1.0-.1 or 9 volt. The re-
quired series resistance of R is .9/.001
or 900 ohms. Proving the answer, we
find that 900 x .00! gives .9 volt. Then
9+ .1 =1 volt,

Higher Range Problems

As the range is made higher, the
importance of the meter voltage drop
in figuring the required value of R
becomes less. Thus, on the I-volt
range the drop is .1, on the 10-volt
range the same meter voltage drop oc-
curs at full scale, but now .1 is smali
compared with 10-.1 which is 9.9 and
on the 100-volt scale it is 100-.1 or
99.9 compared with .1 volt. It is easy,
in using an 0-1 ma meter, to multipl
by some power of 10 in extending the
meter range. This makes it convenient
to read the meter, but other simple
multiplying factors such as 5 or 2 can
also be used. Suppose that we want
the 100 ohm 0-1 ma meter to read
0-1-10-100-200-500-1000-2000 volts
d-c. To obtain the desired ranges we
may use multiplying resistors as shown

in Fig. 3. The values are as follows:
R. 1 volt 900 ohms at .002 watt
R 10 volts 9,900 ohms at .02 watt
R: 100 volts 99900 ohmsat .2 watt
R: 200 volts 199,900 ohmsat .4 watt
Rs 500 volts 499,900 ohmsat 1.2  watts
Re 1,000 volts 699,900 ohms at 2.0  watts
R: 2,000 volts 1,999,900 ohms at 4.0  watts

The wattage ratings are arrived at

Figs. 2 (left) and 3 (right).
Fig. 2, determining value of R, to convert
milliammeter. to voltmeter. Fig. 3, meter
range extension method.

by multiplying the voltage across each
resistor by the current (volts and
amperes) and multiplying by a safety
factor of 2. The use of individual re-
sistors in a parallel system has an ad-
vantage. Should one of the resistors
hurn out the complete system will not
fail as would be the case with a series
hookup. Also, the accuracies of the
resistors, or inaccuracies, are kept in
the same direction. If two resistors in
series both have errors in the same di-
rection the net error is large, which
is a condition avoided with the parallel
hookup. The non-use of a switch has
the advantage of simplicity and no
dirty switch contacts will be present to
cause inaccuracies or intermittent
trouble

Measurement Factors

The values of commercial resistors
run 20%, 5%, 2%, 1% and ¥ of 19%.
The tolerances of resistors in good
grade instruments suitable for servic-
ing generally run 1% or 2% ; the more
expensive types being 1%. The most
accurate resistors that can be afforded
and obtained should be used for the
range multipliers, since the accuracy of
the voltmeter will be directly related to
the accuracy of the parts.

In making measurements it is nec-
essary to consider a number of fac-
tors:

(1) The present
which the
made; line voltage of a
receiver, etc,

(2) The conditions under which the
measurements were made origi-
nally ; line voltage, etc.

(3) The accuracy of the original
measuring equipment.

(4) The accuracy of the present
measuring equipment.

condtions under
measurements are
radio

Some manufacturers supplying volt-
age data state the type of apparatus

100 OHM

e —————




in checking receiver circuits and other

ised for making the measurements and
he conditions under which the tests
vere made. Others do not.

Standardization

In making measurements on a radio
gceiver, therefore, a tolerance of plus
o minus 20% in the accepted values

allowable. If possible, it is desirable
o standardize and use the same type
f equipment for checking the set as

he manufacturer used originally.
Aany have standardized on 1000-
hms-per-volt instruments.  Voltage

:sts are a great convenience in rapidly
etermining the condition of a receiver

d while recourse may be made to
ibe manuals for approximate data,
est results are obtained when the
oltages are known. The connections
£ the instrument should also be plainly
adicated, showing between what points
he voltages are measured.

Using the Voltmeter as an Ohmmeter

The electrical engineer, more often
han the Service Man, uses the volt-
jeter as an ohmmeter. Although less
onvenient than a direct reading ohm
neter, the instrument performs use-
ully on occasion, especially when, as
10w, batteries are scarce and a power
upply is available for supplying the
jecessary voltage. Suppose, for ex
umple, on a job that you have about
50 volts in the receiver, from a full
vave power supply.

The ohmmeter that you have on
iand may have only a limited range.
ay 0-100,000 ohms; vet you want {o
heck a high value of resistance. Let’s
issume the resistor is clipped out of
he circuit momentarily, and that the
neter is set on the 500-volt range and
. 250-voit supply is used, as in Fig. 4.
2 then can be found, by

Emnx
(=)
\ Emln

The resistance Ry for the 500-volt
ange is about 500,000 ohms. The
maximum voltage is 250 volts with Ry
horted. The minimum voltage is ob-
ained with R, in the circuit. If the

neter readings are 250 and 125, we
ave

R.\ R.\!

250
Rx = 500,000 x( — =1 }= 500,000 ohms
145

Extending Milllammeter Range

Voltage and resistance measure-
‘nents are important, but current mea-
mrements also are of great usefulness

circuits using vacuum tubes.

Shunt Resistance Calculation

The diagram of an 0-1 ma 100-ohm
meter arranged to read 0-1-10-100-500-
1000 milliamperes is shown in Fig. 5.
The shunt resistance for a given range
can Le easily calculated, bearing in
mind that the voltage across the shunt
will also De the voltage across the
meter terminals. At full scale deflec-
tion we know that the meter voltage i
001 ampere (1 ma) X 100 ohms or
1 volt. If the meter is to read 0-10
ma at full scale, the current through
the shunt must be .010 (10 milli-
amperes) —.001 or .009 ampere. The
resistance of the shunt, using Ohm’s
law, is .1 volt/.009 ampere or 11.1
ohms.

The values of R,, R., R: and R, are:

Ri111.1 ohms 0-10 ma 002 watt
R. 1.01 ohms 0-100 ma 02 watt
R: 2 ohm 0-500 ma 1 watt

0-1000 ma 2

Using the Milliammeter as an
Ohmmeter

R¢ .1 ohm watt

In general, it is inadvisable to con-
nect a current meter to a source of
voltage to measure a resistance, for if
the resistance is low in value excessive
current may flow and damage the
meter.

A meter may be inserted in series
with an unknown resistance and a
source of voltage, the resistance then
being equal to the voltage drop across
it divided Dby the current. As the
meter resistance is very low, for prac
tical purposes the voltage divided b
the current is equal to the value of the
unknown resistance which then be-
comes known, and the drop across the
meter is neglected. By connecting a
series resistor in the circuit to limit
the current we convert the milliam-
meter into a voltmeter. If the meter
has a low full-scale current the range
of resistances that may be measured

Fig. 4, using voltmeter as an ohmmeter.

With Ry shorted, maximum voltage is 250;

with Ry in circuit, minimum voltage is ob-
tained.

= CHASSIS

Fig. 5, an 0-1 ma 100-ohm meter arranged
to read 0-1-10-500-1000 ma.

will include high resistance values,
while if the meter has a high full-scale
current the resistances that can be
measured will be low in value.

In another instance, a series resist-
ance, Ry, is adjusted to let the meter
read a full scale current of whatever
value is desired, in this case .001 am-
pere or 1 ma. The value of Ry is 1400
ohms for a dry cell voltage of 1.5 volts.
R, is then adjusted with Ry, a shunt,
out of the circuit. Then Rx is con-
nected to test leads and connected in
the circuit. The meter will show less
current.

The voltage across the shunt Rx will
he the same as the voltage across the
meter terminals. If the meter reads
14 ma or .0005 ampere, the voltage is
100 X .0005 or .05 volts. The drop
across Ra is 1.50 minus .05 or 1.45
volts. As Ry and the voltage drop
across Ry are known factors, using
Ohn’s law the total current is [ equals
E./R,; 145/1400 = 001035 ampere.
The current in the shunt is the total
current minus the meter current;
001035 — .0005 = .000535 ampere.
The voltage across the shunt, .05 volt,
divided by .000335 gives the value of
Rk, 93.45 ohms.

In calibrating the instrument a num-
ber of values could be used for pur-
poses of calculation and a graph pre-
pared, intermediate values then being
determined from the graph. Or if a
number of fixed resistors of known
value and high accuracy are available
they may be checked and the readings
plotted against resistance values in
ohms on graph paper. The graph may
then be conveniently placed near the
instrument for reference purposes. Al-
though 1t is possible to take the meter
out of the case and to install a new
meter scale, hand drawn and India
inked, this is not recommended. Tak-
ing the meter out may result in its
becoming messed up and becoming in-
accurate.
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HAT'S easy...just put up this sign now. Naturally, there

won’t be many Preferred Type Tubes to sell till after the
war, but it's not too soon to let people know where they
can come to get them when they are available.

This is the ratest step in RCA’s continuous program of
merchandising to support RCA distributors, dealers and
servicemen during the war. Pre-war, many up-to-the-minute
RCA sales aids helped you sell and expand your markets...
displays, indoor and outdoor signs, RCA clocks, and many
others. After V.day, look for an even greater RCA merchan-
dising service to direct sales your way.

Meanwhile, hard-hitting RCA advertisements in top maga-
zines are doing the same job...building toward an even
greater radio and electronics business for you after the war,

And this display, now available to you, helps set the stage
for a profitable postwar boom in your sale of RCA Preferred
Type tubes.

Remember, the Magic Brain of all electronic equipment is a
Tube...andthe fountain-head of modern Tube developmentis RCA!
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New, full-color 40-inch by 28-inch display easel (shown
here in black and white) to help you maintain your identi-
fication with RCA, and to sell the Preferred Type Idea
...which metns greater profits for you in the future.

WAR BONOS
—_—— .,

82.4731.9

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION . CAMDEN, N. J.
LEADS THE WAY...In Radio... Television. .. Tubes...

Phonographs ... Records. . . Electronics
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ANDSWITCHING arrange- (5)—shorting switch for secondaries anode. The plate is connected to cath-
ments in many receivers afford to prevent unwanted absorption by ad- ode and grounded. A 6SQ7 first a-f
an unusual variety of circuit jacent coils; (6)—shunt bandspread feeds a 6]5 inverter and a pair of
inks. In the Truetone D1077 shown condensers corresponding to 2, but 6V6’s in push-pull. The diodes of the

n Fig. 1, for instance, the bandswitch
ffords ten important links.

The set operates on five bands, three
vith bandspread.

An r-f stage operates on the broad-
ast band only with a loop and antenna
oupling. On all other bands, the
ntenna connects to the 6SA7 first
etector directly through conventional
ntenna transformers. There are 10
ections to the bandswitch: (I)—ex-
ernal antenna to loop or transformers;
2)—shunt bandspread condensers on
ntenna transformer secondaries; (3)
—6SA7 signal grid to various sec-
ndaries; (4)—first detector tuning
ondenser to various secondaries or
eries condenser to s-w secondary;

used on the oscillator; (7)—oscillator
grid switching to various oscillation
transformers; (8)—tuning condenser
switching corresponding to 4; (9)—
shorting and grounding of unused os-
cillator coils corresponding to 3, and
(10)—oscillator cathéde switching to
various oscillation transformers. The
oscillator coupling is from cathode to
grid I of the converter. The tuning
condensers on the bandspread taps are
across only a small part of the detector
and oscillator coils.

The second detector consists of a
6J5 with the grid acting as a diode

Fig. I.
featuring band spread on*three of the bands.

Truetone DI1077, five-band receiver,

6SQ7 are connected to the avc bus to
provide no-signal bias. A 2Z-megohm
volume control has a low-pass filter
connected to a tap as part of the tone
control circuit.

Truetone D1041 BRC

Another push-pull receiver with
considerably different design is shown
in Fig. 2, Truetone D1041 BRC. This
model has a 3-gang condenser and a
genuine t-r-f stage on both b-c and
s-w. Two resistance coupled i-f stages
feed a 6SQ7 detector with the diode
load circuit tapped down on the sec-
ondary to decrease loading and im-

(Continued on page 16)
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The New

DUMONT

TYPE P6

Paper

CAPACITOR

Durasealed"

for high tem-

perature  uses

. no END
WAX to run
out.

PAT. PEND.

The NEW Dumont
“Durasealed”

has its ends sealed in
Bakelite Resinoid . . .
therefore they cannot
drip out under any
temperature . . . they
are highly moisture-
proof.

Suitable for oper-
ation at 95%

100% humidity

BUY
MORE
BONDS

Write for
Descriptive Literature.

DUMONT

ELECTRIC CO.

mFe's OF
CAPACITORS FOR EVERY REQUIREMENT
34 HUBERT STREET NEW YORK. N. Y
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(Continued from page 15)
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Fig. 2, Truetone DI1041 BRC, with two re-
sistance coupled i-f stages.

prove selectivity. A 6P5G triode is
used as a cathode-type inverter with a
100,000-ohm cathode resistor serving

| as a load for one channel and a similar

resistor in the plate serving for the
other channel or phase.

Fig. 3, Fada 184, featuring inductive c-oup-
ling in antenna system.

The manufacturer cautions that this
set must be aligned out of the cabinet

N ke
.
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but the loop must be finally aligned in
the cabinet. A signal generator is ab-
solutely necessary for proper align-
ment. |
Fada 184
An outside antenna linked inductive
(Continued on page 26)
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THESE GHIRARDI BOOKS

GIUE VYOU THE ANSWERS

Speed Up! Do More Work in Less Time!
Make More Money!

Regardless of what Radio set you are called upon to repair, this 3rd (Wartime) Edition of
Ghirardi’s famous RADIO TROUBLESHOOTER’S HANDBOOK is guaranteed to save you timel

From beginning to end, it’s designed to help you repair more radios BETTER AND TWICE AS
FAST. Hundreds of servicemen write that it has paid for itself on the first job or two.

THE HELP YOU NEED!

Never before has such a wide variety of useful servicing information becen compiled so helpfully.
In addition to over 400 pages of Trouble Case Histories (common trouble symptoms, thcir causes,
and remedies) for 4,820 specific rectiver and record changer inodels, there are literally scores of
time-saving graphs, and tables, which give instant answers to your daily problems.

A. A. Ghirardi is not a theorist. He is a practical radio man who spends more time in leading
service shops and with manufacturers than he does in his own office. He knows exactly the help
servicemen need—and this new, fully revised edition of his RADIO TROUBLESHOOTER'S
MANUAL brings you full benefit of his years of rich experience.

GEARED TO WARTIME NEEDS

Included are I-F alignment pezks for over 20,000 superhets; dozens of pages on interchange-
able tube types and modernizing old receivers; the most complete tube chart ever compiled:
I plug-in and ballast resistor replacement charts; a tabulation of I-F transformer troubles—con
denser, resistor, coil, and transformer charts and formulae—and hundreds of pages more designed
to give you just the help you need—WHEN YOU NEED IT MOST!

Sold for only $5 complete ($5.50 fareign) on an absolute 5-Day Monecy-Back Guarantce.
Can you afford to be withcut it these busy days?
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CONVERTERS

(Continued from page 10)

would rise as it ages and dries up.
Shunting the old one with a neyw

high-quality capacitor should cure the
flutter.

The 6SA7 series of converters haye
an entirely different construction than
the previous tubes. This results in
better performance than the other pen-
tagrids. The gain at broadcast fre.
quencies is ltigher than any other con.
verter and continues high up to aboy
7 mc. The efficiency then falls off
*0ld Man Centralab but the tubes are good up to the f-m

» band. With a separate oscillator, the
*Old Man" is right ' ‘ ) falling off is not noticeable. The ap-
«» .« for he is a real : L plication of avc and the variation of
“old timer", There , supply voltages have a minimum ef.
fect, making this series very well
suited for the job. A suppressor grid
increases the plate resistance, helping
to obtain the high conversion gain.

is no substitute for
experience, and
the "Old Man" §&
now, as in the past

| twenty-two years,

Hartley Oscillator

Fig. 5 shows a 6SA7 in a popular
circuit. This is a Hartley oscillator
with one end of the coil grounded and
the cathode connected to the tap. This
. runs the cathode at a high r-f poten-
Division of GLOBE-UNION INC., Milwaukee tial. The position of the tap is ex-

: ' tremely important when operating on
the higher frequencies for, if the tap
is too high, the cathode r-f voltage
[ will be too high, causing an over-
biasing effect which reduces the gain.
lf too low, only weak oscillations are
produced, which reduces the gain due
to insufficient modulation. Note that
the padding condenser cannot be
placed at the low side of the oscilla-
tor coil because a d-c path must be
provided for the cathode return to
B—. It must be placed in series with
the tuning condenser.

Cathode Tickler Design

An alternate circuit is shown in
Fig. 5a in which a cathode tickler is
used. The padder may then be placed

P Today, front line performance that [ |in its usual position. The cathode is

P takes grueling punishment in stride still Jiot to r-f. It is frequently pos-

2 _ﬁonwrrow’(lhc -sa-'Fe ""s"rlpassed sible to improve the sensitivity of

gq performance for civilian use. In case § . .

-5 Seliveryis slow,remember the armed standard receivers using the 6SA7
forcesget first preference. Watch Cin- type of converter for short-wave

operation by simply shunting the
cathode coil (cathode-to-ground in the
previous circuit) with a 500- or 1000-
ohm resistor.

andagraph Speakers After Victory!

We have attempted to cover the

s g most popular types of converter tubes
Cl“a“dagraph Speakers, lnc. S but there are two others which shogld
3911 S. Michigan Ave., Chicago be mentioned. First, the 6L7, which

i is also useful for volume compression
ue/’/O gnm %@A% Q//M o a//lﬁe WOM or expansion; second, the 6J8 triode-

heptode using a separate triode see-

Bl
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ijon for the oscillator. The O6L7 re-
juires a separate oscillator. Both
ypes have a low noise level making
them suited to receivers without an
~-f stage.

V-H-F Tube Design Problems

It has been very difficult to design
v good battery converter tube to
sperate on v-h-f, which uses a low
ilament dramn, because high G. and
ow electron flow are incompatible.
This looks like one good postwar
roject. The 1A7 battery type penta-
rrid is very satisfactory on b-¢ and
vorks fairly well up to about 15 mc
Ihe 1R5 miniature type is good up to
tbout 25 mc in the unusual circuit
thown in Fig. 6. Note that the oscil-
ator-anode and screen grids are tied
ogether.

Noise Considerations

Noise is an important consideration,
sarticularly in loop sets of small size,
vhere the signal voltages are not
arge, and also in short-wave receivers
or DX operation. There are really
wo types of noise, thermal agitation
ind tube noises. We can’t do much
ibout the first which occcurs in all
mpedances, particularly that linked to
he first grid of the first tube in a re-
seiver. However, we can control the
iecond to a certain extent. Generally
ipeaking, an r-f stage having a sizable
zain will reduce converter noise. And
1 tube used as converter has about
twice the noise level as when used as
in r-f amplifier. When the oscillator
loes not completely modulate the de-
ector, additional noise will be en-
:ountered.

Oscillator Stability

For increased oscillator stability,
the C/L ratio should be a maximum:
ilso voltage regulation of the supply
yoltages i1s important. Oscillator com-
ponents should be so placed that the
‘emperature variation is a minimum.
The tube itself should not be run hot-
ter than necessary for the required
putput.

Start your post-war thinking
now — that’s important — and
keep on buying war bonds —

that’s even more important.

- lo meet divensified
fodl-wan neguinemenis

The principle ‘an eye to the future, an ear
%'o the ground' is particulorly symbolic, in
the custom-designing of specicl sound systems by
DAVID BOGEN. Overall facilities—embodying
the experience and engineering resourcefulness
in coping with the vast diversity of sound prob-
lems in wartime applications—con now be con-
centrated en mosse on peacetime industrial,
professional, worship ond entertainment projects.
With easement of WPB restrictions for industriol
sound systems indicative of further lotitude in
the not-too-distant future, DAVID BOGEN engi-
neers ond technicians are available for collob-
oration in post-war plannings.

A cordial invitation
is extended to sound
equipment distribu-
tors, service men
and technicians to
meeot representatives
of the DAVID
BOGEN organiza.
tion at the Elec-
tronic Parts and
Equipment Industry
Conference. October
19th, 20th and 2Ist,
at the Hotel Stevens,
Chicago.

i
naw) 190
J'l/:nml:r 66

ger ¢o. INC.

BOGEN SOUND SYSTEMS o AMPLIFIERS
COMMUNO-PHONES « ELECTRONIC EQUIPMENT

5 BROADWAY, NEW YORK 12, N. Y.
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“KNOW-HOW **
IN A PACKAGE

JUST 70¢ BUYS:

< No. 1
Technical Manwal

35¢

No.2 >
Tabo Complement Bask

35¢

Characteristics
Shest

FREE

No. 4 >
Correlation of
Tube Types for
Sabstitution Chart

FREE

® Jf your jobber canmot supply you, mail
your order to Frank Fax, Dept. S-9, Sylvania
Electric Products Inc., Emporium, Pa.

SYLVANIA

ELECTRIC PRODUCTS INC.

RADIO DIVISION =0

20 © SERVICE, SEPTEMBER, 1944

AUTOMATIC RECORD CHANGERS

(Continued from page 11)

able track is operated by a lever which
is moved by a spring lever connected
through a cord and spring attached to
the 10” shelf plate. When the 10~
shelf plate is lifted up the movable
track is allowed to shift to the outer
groove of the cam gear surface so that
the pick-up needle will set properly on
the outer edge of a 12” record. When
the 10” shelf plate is in place for play-
ing 10” records, the cord holds the
spring lever and causes the movable
track lever to shift to the inner groove
as the cam gear revolves.

The electric reject trip causes the
clutch to engage and allow the tone
arm to be removed from the record by
the cam gear. The reject trip operates
through a pulsating plate and movable
contact on the tone arm raising lever.
When the pulsating plate and movable
contact make connection, the solenoid
is energized, releasing the clutch so
that the cam gear can be revolved.

Oiling

These record .changers should be
lubricated once a year with a few drops
of good light machine oil at motor
bearings, drive disc bearings and cam
gear bearing.

Clufch. Roller and Lever Adjustment

The teeth of the clutch should have
approximately vs” clearance, when the
lever roller is engaged snugly in the
cam gear. If the clutch does not have
Ts” clearance, the clutch bracket
should be slightly bent as shown in
Fig. 1.

Solenoid Adjustment

The solenoid armature should set
properly in the coil to prevent hum
and chatter when the solenoid is ener-
gized. To make this adjustment, the
solenoid mounting bracket screws

should be loosened, and the solenoid
should be raised or lowered until the
armature is set correctly in the coil,
as shown in Fig. 2.

Pulsating Plate Adjustment ‘

When the turntable is revolving, the
pulsating plate of the reject mechan-
ism should clear the main plate by ", ‘
when the crown on the cam attached |
to the underside of the turntable |
touches the pulsating lever roller at its
highest point, as shown in Fig. 3. To
make this adjustment, the turntable is
first rotated until the crown of the
cam under the turntable touches the
roller of the pulsating lever. Then the
screw on the pulsating lever is ad-
justed until the pulsating plate is &
from the main plate.

Turntable Speed Adjustment |

Three steps are followed in setting
the turntable speed control for the
speed range covered by the control.
(1)—The speed lever knob is first
pushed to the normal position,
Then the ball knob is turned
until the motor mounting plate
drops to its lowest position. In
this position the turntable should
be turning at approximately 77
rpm. This is indicated by the
lines on the edge of the turntable
appearing to be slightly moving
backwards (counter - clockwise).
In order to see these lines move,
the neon lamp must be energized.

(2)—TIf the lines do not travel slightly
backward, the nuts on the motor
mounting plate retaining shaft
should be loosened and the plate
moved up or down to get the
proper speed; then tighten nuts.

(3)—After this adjustment, ball knob
is set to the point where lines on
turntable appear to be standing
still.

SERVICE HELPS

ZENITH 6D 410-11, 413.14, 425-27
446, 455

{Bakelite Chassis 5659, 5660, 5663, 5664)

Audio oscillation and howl: Caused
by coupling between audio output
plate circuit and diode load bypass
condenser. Dress 35L6 plate lead
(green wire) away from diode load
bypass condenser, Ce.

Zenith Shop Notes.

ZENITH 12H689, 691, 695 and 696
{Chassis 12B2) o

Dead on f-m, and rectifier tube plates |
become red hot while receiver operates I
okeh on a-m: Caused by a B+ short
in the third i-f transformer. Open the
third i-f transformer and dress pri-
mary leads so that they will not come
in contact with the shield can.

Zenith Shop Notes.

F |



A FREE Buy-Exchange-Sell Service for Radio Men Y °

a wire wound resistor

outer ceramic tube.
at full wattage ratings.

and heat. They give you

¥ FLEXIBLE ,

e

As a radio serviceman, no one has to tell you that
is no better than
that is why Sprague Koolohm Resistors are ‘“‘tops” by any test
you care to name. Koolohm ceramic insulation is applied directly
to the wire and the assembly is then DOUBLY protected by an
Koolohms operate so cool you can use them
They are highly resistant to both moisture
higher
KOOLOHMS will not let you down!

[\ % MOISTURE -
PROOF

XHEAT-
PROOF
TO 1000°C.

-7

/ % LARGER
/' WIRE SIZES
/  IN LESS SPACE

its insulation—or that

ratings in smaller sizes.

FOR SALE OR TRADE-—-Nacometer auto-
matlc poriable code transmitter, 3 rolls
tape, 6 lessons NRI, almost new Also
12A5, 105GP2, 1E7-1, 2A6-2, 1114-1, 34-3,
30-2, 19-1, 25AC5-1, 1HL-1, 2A7-1. Need
128K7 501.0°'s, 35L6's, 138AT7's and,
128K7°'s. \What have you? F. Jol, Radl

Service, 5 Summer 8t., North RBrookfleld
Mass i

URGENTLY
portable recorder.
Bellevil)e, 11

NEEDED Light  welght
Leon B. Itecht, Box 200,

URGENTLY NEEDED—370 KC IF output
for Belmont 2675, or one of the fellow
ing: Melssner part #16-5710 or 16-6653,
or Carron part 2 D4452, 8516, or 8598.
Radlo l.aboratory, Patehen Road, 8o. Bur
lington, Vit

WANTED ~Good modern tube tester. Vil
llam A. Qething, 54 N. Johnston Ave.,
Trenton 9, N. J,

WANTED FOR CASH
publle address system
u 4

6v-110v  mobile
8/8gt. Roy Addis,

i B Lincoln AAB, Nebr.

FOR SALE-—Heavy duty Green Flyer dual
speed 12°° weikhted turn table and Astatic
2B 1-16 professional pickup, all mounted
and operable on a Par-Metal rack type
phono table. $25, f.0.b. Philip Ross, 280
_\Yndl\vonh Ave., New York 33, N, Y

FOR SALE OR TRADE
k-up, A.T. 12, Hi
Urkently need sig

Audax magunetic
Imp., Ilke new, $5.
Renerator in  perfect

condition—S8uperior #1230 or equivalent.
Yarmouth, Iows.

F. Miltchell,

URGENTLY NEEDED — Original Echo-
phone EC-1, in saccordance with W.P B.
Order L,-265. Leon Leoni, 1536 Glenmont
Itoad, East Cleveland 18, Ohio.

FOR SALE
ment of meters.
manuals 8 to 13 inc.
in group. Roland Stelzer,
National Bank, Mitchell, B,

RCA Chanalyst and assort-
Urgently need Rider
Will buy singly or
Apt. 1, First
Dak.

~WANTED — Milliameter (4°° or larger),
range 0-1 to 0-5 ma. of good muke.
Burned-out tubes repaired (60%). 25¢ ea.
plus postage. Wm, Bickner, Jr., 1214 B.
First 8t., Stillwater, Miun,

URGENTLY NEEDED—DBy marine. Hal-
licrafter Sky Traveler, SX28, or Howard
435. Cpl. James D. Hurd, Marine De-
tachment, Radio Material School #£13
2205 Farnam St., Omaha 2, Nebr,

URGENTLY NEEDED — Meissner muiti-
wave coll assembly, Meissner 13-7617,
tunlne range 540 KC to 31.6 MC. Cash
or trade. Nicholas Merentino, 138 S. Grove
8t., East Orange, N. J.

FOR SALE OR TRADE—Contidence tube
checker, AC input oscillator and phono
pickup. W, Vangelder, 509 Market St.,
Fairmont, W, Va.

WILL TRADE — I17INTGT for IITLIGT.
Urgently need diathermy machine, any
condition. R. M. D’errine, 75 Nottinghill
Road, Brighton 35, Mass.

FOR SALE OR EXCHANGE — 2 Philco
P.M. speakers. Want direct European
short wave set or adapter, Sam Lieb,

P. 0. Box 218, Falrlawn, N. J

FOR SALE—Two amplifiers, used tubes,
audio and power transformers, AC-DC set
minus tubes, speakers, small radio, plastic
cases, etc. Want tube tester, sig. genera-
tor, and V-O-M. Royce Saxton’'s Radio
Shop. Route 1, Pontlac, IIL

WIiLL TRADE—Savage ‘'li-Power” .22
cal. repeatine rifle for standard, up-to-date
radio home study course. L. C. Chapman,
Rt. 1, Columbus, Miss.

URGENTLY NEEDED-—Phllco sig. tracer;
also condenser tester. Walter Sharkey,
DePue, 111

WANTED—C-D BF50 capacity analyzer,
Solar CB160, or equivalent. . T. Sui-
livan, DePue, 111,

FOR SALE—New Bogen complete portable
amplifier system, including high fidelity
12-watt Bogen amplifier with mike and
phono inputs and tone control, two heavy
duty Magnavox speakers, RCA mike, 100’
speaker extension cord, and leather carry-
ing case, $125. .D. Jarden, 7149 Ardleigh
$st., Pbiladelphia 19, Pa.

FOR SALE—Set of 5 Supreme manuals,
G.E. and Motoroia manuals, $9.50. -Want
condenser analyzer. Dearth Radio Service,
Augusta, Ohlo.

FOR SALE OR SWAP—Martin repeating
ritle with scope sight. Want Universal
speaker and condenser analyzer. Vinceut
‘Stachek, Jr., DePue, 1l

FOR SALE — Webster Chicago recording
and plauyback unit in carrying case, com-
piete with line cord, switch, phono lead
and recording leads, but less anplifier, $55,
L. R. Benorden, Box 52, Llano, Texas.

FOR SALE OR TRADE—Clough Brengle
O.M.A. sig. generator and RCA push
button allocator. Want RCA Jr. voltohmyst
and late model tube checker. G. R. Roska,
i434—-2nd 8t,, N.E., Canton 4, Ohio.

FOR SALE OR SWAP—Raudio parts, elec-
tric clocks, electric hand drill, B80-watt
soldering iron. Wgnt man’s wrist watceh,
Ernie Hickman, R. R. 2, IHlamilton, Ohlo.

WANTED—Powerful 3 or 4 speaker com-
merclally made eudio amplifler, with one
or more microphones, capable of at least
20 watts output. Ii-fidelity preferred.
Utica Radlo Service Dealer, 321 Columbla
8t.. Utica 2, N. Y.

WANTED—Sig. generator and tube tester,
in good condition. Fred 1. Stahl, 25 W,
Clinton St., Valhalla, N

WILL SWAP—Triplett #1175A portable
oscillator—multimeter—also 6SK7, 646, 37,
7Q7, 6K8GQ, 0Z1 tubes. Want other tubes.
11. A, Thiele, 223 Main Street, Hudson
Fails, N, Y.

do not need.
words or less.

spirit of this service.

YOUR OWN AD RUN FREE!

This is Sprague's special wartime advertising service to help radio
men get needed parts and equipment, or dispose of radio materials they
Send your ad today.
Duc to the lar¢e number received, ads may be delayed
a month or two, but will be published as rapidly as possible.

Sprague reserves the right to reject ads which do not fit in with the

HARRY KALKER, Sales Manager.

WANTED—Echophone EC-1, 8ky Buddy

or similar receiver. Thomas Durek, 1726
Ashton Ave., Bharpsville, Pa.
WANTED — Triplett €-100 microamperes
meter #321; also any good make O0-1
milliameter. Robert N. Harris, Sunny
Side. Ky

WANTED — Echoph KC-1 lca-

tions recelver. John D. Griggy, Sault Ste

Marie, Mich.

WILL TRADE — 24" x 38> changeable
letter neon sign, with Hommond clock, 3
line 3%’ letters, extra alphabets, for
Argus C2 or C3 camera or communications
receiver. Electric Service Bwop, Ilarrison.
Ohtio.

WANTED FOR CASH—Tramseription pick-
up with needle pressure ©f 1 oz. or less,
vertical recordings, any Kind of music,
33% r.p.m. Clyde Whaley, P. 0. Box
760, San Antonio 6. Texas.

FOR SALE — #1150-a Baperior V-O-M
for 110v  AC; aiso reads electrolytic
capacity. $10 plus exprese charges. Stephen

E. Szabo, 1960 Philadelphla Drive, Day-
ton 6, Ohio.

WANTED — Four loop amtennas to fit
MHoward 650 pre-amplitier, I.. J. Bert,

BBox 122, Forrest, 1N,

WANTED—Echophone, any model or any
communlcations receiver; also Supreme
504-A. Offering Jap rifle as sales induce-
ment. B/S T. Moore, Fitzsimons Hosp.
C-5, Denver, Colo.

URGENTLY NEEDED—Tube checker (up
to 8-prong tubes). gasoline engine driven
A.C. generator. 1ATGT tube, ond 4° shield
ceble with probes to be used at the output
of Triplett sig. geuwerator #118l. George
Lone, Clarendon, Ark.

FOR SALE — Hammariund super-pro L
2813, wave bands 150 KC to 2300 KC;
5.0 to 20.0 Omc.; Standard super-pro
power supply P-1 2837; 10° wail cabt.
speaker; all for §150. H. O. Boehme port-
able tape-pen and ink Morse code recorder,
350 words per min. $100; Philco £901 902
mike and speaker, 50 watts, 116 volts AC-
DC # A-53548, $50. Eblen, 13 Deer Path
Mountainside, N. J

FOR SALE-—12 tube superhet comminica-
tions receiver, crystal, noise limiter, r.f.
tone, A.V.C. control, B.I",0.. band spread,
meter, all metal tubes. 8peaker, metal
cabinet to mateh. Perfect. $40 complete.
Herman Fischer, 626 Carlton Ave,, Brook-
lyn 17, N. Y,

WANTED—Copy of ‘"Math for Electricians
and Radiomen’® by Cooke, published by
McGraw-11l1l. 1. Henry IHeyer, 8 1/C RT,
Co. 388, U.S.N.T.C., Sampson, N. Y.

Write PLAINLY—hold it to 40

SPRAGUE PRODUCTS CO., DEPT. $-94, North Adams, Mass.

(Jobbing distributing organization of products manufactured by SPRAGUE ELECTRIC COMPANY)

SPRAGUE CONDENSERS
'KOOLOHM RESISTORS

Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisements

*TRADEMARK REG. U. 8. PAT. OFF.
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ELECTRONIC
PRODUCTION TESTING DEVICES

INCE the rotating body under dis-

cussion is considered to be in ro-

tation, the output of stroboscopic
indicator tube 19 continuously indicates
the minimum weight location of the
unbalance sought. Further, a series of
test figures are inscribed on the sur-
face of the unbalanced body. Under
the assumption that the maximum
weight of this body is under the in-
scribed test figure 0, the analyzer
strobotron continuously illuminates the
diametrically opposed figure 5, which
is also the position of the minimum
unbalance weight. This operation of
the analyzer strobotron illumination is
further illustrated in Fig. 8. W.e note
that the unbalanced motion of the ro-
tating body causes the strobotron,
through the operation of the amplifier,
to illuminate only the test figure near-
est the position of minimum unbalance
weight with each consecutive revolu-
tion. It is tp be observed that, be-
cause of the persistence of vision, the
brief consecutive periods of test figure
illumination appear as one, and the
test figure appears to be stationary.
This is readily compared with the sta-
tionary position of certain objects in
the projection of moving pictures.

It has been stated, in the preceding
discussion, that a pair of auxiliary
contacts operated by the control switch
operate to short-circuit the triode
cathode series resistor 15. Hence, if
the vibration unit terminals were to be

22 ® SERVICE, SEPTEMBER, 1944

Fig. 8. Location of
the Least Weight
Position. The stro-
botron illuminates a
test figure only when
the minimum rotor
weight is nearest the
tube. Since the
pulses of light are
recurrent, the test
figure appears to be
stationary.

reversed, it follows that the resultant
positive swing of the triode grid with
respect to the cathode would result in
little change in the tube plate current,
and the strobotron would not conduct.
The fundamental wibration analyzer
system given in Fig. 7 will, then, func-
tion only to indicate the position on
the unbalanced body I at which weight
must be added to decrease the body
unbalance.

Since the operation of the control
switch to the meter position connects
the output of the vibration amplifier to
the indicating meter matching trans-
former 32 primary winding, the rela-
tive amplitude of the vibration under
studv is shown on the meter scale.
Further, since the addition of weight
at the least unbalance weight location,
as shown by the strobotron, decreases
the body unbalance, and therefore the
vibration amplitude, this decrease in
the body unbalance may be read on
the indicating meter. Additions of
small amounts of weight at the posi-
tion of least unbalance weight on the
rotating body surface will cause the
vibration amplitude, as well as the
meter reading, to decrease consistently,
until an unreadable minimum is at-
tained. At this point, the vibration
amplitude is also at a minimum. Added
weight, beyond the minimum vibration
condition, will cause the meter read-
ing to increase and inspection with
the strobotron will give indication that

by S. J. MURCEK
PART Il

the former point of maximum unbal-
ance is then the minimum. Hence, it
is possible, with the aid of the wibra-
tion analyzer, to decrease the vibra-
tion amplitude merely through the
addition of sufficient weight to the
unbalanced rotating member, and the
amplitude decrease may be carried to
an unreadable minimum,

Undér modern mass production
methods, a large number of similar
units normally require vibration am-
plitude decreases through electronic
balancing, or vibration analysis and
supporting weight correction opera-
tions, of the rotating member con-
tained in each unit. Here, an initial
unit is balanced with the aid of the
vibration analyzer, in the manner pre-
viously described. Once this operation
is accomplished, a known weight
which is usually a decimal portion of
an ounce, is added to any point on the
balanced rotating part. The addition
of this weight to the balanced body
causes the indicating meter of the an-
alyzer to provide a relative amplitude
reading. Since the meter scale is
arbitrarily calibrated in decimal units,
adjustment of potentiometer 3, shown
in Fig. & provides a meter reading
that corresponds to the number of
decimal ounce-units which have been
added to the balanced rotating body.
The meter will, thereafter, indicate the
number of decimal ounce-units of ad-
ditional weight required to balance
the rotating member. Once these ad-
justments and operations have been
made, the wibration analyzer may be
used to balance the remaining bodies,
through the addition of the weight in-
dicated by the meter of the device, at
the position on the surface where the
indicating test figure remains station-
ary in the light emitted by the strobo-
tron.

The electronic vibration analyzer is
a tool well known and recognized by
various industries which manufacture
and assemble various rotating machine

(Continned on page 24)
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\m sorry, Mrs.
Oog\eWooF, bt on account
¢ chortage of help
and materials, it will
abou !

Americans are not sissies- When
they know the truth, they can take
it——especially when it relates to
the war.
It's only
fool the
their hin
u

y tries to
ar up on

livery.
repalrs and
wartime shortcomings:

You don't have to be ashamed of
them or %o fib about them. Every-
body knows there's a war and that
Hitler started j{--not you.

The only mistake you can make is

u can't keep.
job that you

customer.
1 even like
g all your

can‘take'
Z)/ Jon /76/"0]/

and remember,
ain,
ndly for

AFTER ALL, BACH
OF L IS
SOMEBODY'S
CUSTOMER-

Even your distributor ma

to turn you down occa51ona1

Internationa Resistance
But he's PT

pleasantly,
you‘ll un
based on
R C resistors
equipment.

No. 7 ina series of special messagos pre-
pared by America’s famous business writer,
humorist and cartoonist; Don Herold. « + « In
sponsoring these Don Herold wproadcasts,”
1R C poys fribute to the thousands of Radio
Service Men who, whenever possible, specify
and vse 1RC resistance units in their work.

\ﬁ*““ s Plﬂfﬂl
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RADIART should be the top name to

s
r for vibrators when peace comes,

remembe .
p name 1N the

for RADIART is the to
delivery of replacement vibrators now-.

. th
Service men should keep In touch w1

their RADIART supplier.

Radiart Corporation
3571 W. 62nd. St. CLEVELAND 2, OHIO

have
joined the

FIGHTING
FORCES

The humble phonograph pickup . .. long looked upon by
Uncle Sam as a luxury product subject to limited manu-
facture . . . has of recent months become an important factor in the educational and
morale building program for our armed forces. The Astatic Corporation today supplies
Astatic Crystal Pickups to the Special Service Division of the War Department, to the
Navy Bureau of Personnel, to the Marines and other branches of the service employing
phonographs in recreational centers, on ships, landing craft, and other places where
instructive and entertaining recordings are broadcast. Along with Microphones and other

Astatic products, Crystal Pickups are available with proper priority ratings.

ASIALE
THE ASTATIC CORPORATION

0HIO

IN CANADA:
CANADIAN ASTATIC, LTD
TORONTO. ONTARIO

YOUNGSTOWN,
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ELECTRONIC TESTS

(Continued from page 22)

components, such as crankshafts, motor
armatures, and similar parts. Many
variations of the fundamental system
shown in Fig. 8 are in daily use. Such
variations include elaborate switching
and matching networks required in the
balancing of long rotating parts. Each
analyzer manufacturer includes addi-
tional desirable operating conveniences
which are usually of a mechanical na-
ture. Since the greatest number of
these analyzers are applied in standard
mass production systems, and are often
operated continuously without respite,

deterioration and wear are as rapid as

for any other production machine.

Analyzer Irregularities

One of the most puzzling deficien-
cies which is usually present in wibra-
tion-analyzer operation after appre-
ciable wear is evidenced in the failure
of the strobotron to illuminate the cor-
rect location of minimum unbalance
weight. This is usually due to the
presence of mechanical friction be-
twueen the vibration unit driving hink
or rod and any nearby stationary ob-
ject. Or the cause may be friction
within the vibration unit itself. The
presence of friction suffices to retard
the motion of the drive link, thus alter-
ing the phase position of the vibration
wave amplified by the amplifier. Elim-
ination of the friction, which is usually
apparent, or of the vibration unit fric-
tion, corrects the deficiency.

Other irregularities which often
arise in wibration-analyzer operation
are similar to those which affect the
conventional radio receiver. Calibra-
tion potentiometers, for example, are
subject to considerable wear which
causes the resistance element to open,
thereby preventing further calibration
adjustments until the defective poten-
tiometer is replaced. Eventual black-
ening of the strobotron glass envelope
by bombardment from the disintegrat-
ing cathode soon renders the tube unfit
for use. Again, the presence of unde-
sirable gases in the strobotron atmos-
phere causes the tube to lose control,
which permits the tube to discharge
the energy storage capacitor continu-
ously, preventing the further storage
of energy here. The replacement of
the strobotron, in these instances, re-
mains the only remedy for irregularity
in operation from these causes. Other-
wise, maintenance operations involv-
ing repair of the anralyzer are reduced
to conventional radio-type repair of
the amplifier, or correction of mechan-
ical defects.

|
R |



AAGIC-EYE V-T
VOLTMETER
(See Front Cover)

the cover this month, Meissner
Analyst, is an improved varia-
on of the slide-back vacuum-tube
sitmeter which used a microammeter
| the plate circuit to set the voltmeter
ibe at a given operating point. In-
ead of a microammeter this volt-
eter uses a 6E5 magic eye for an in-
cator, and instead of a d-c voltmeter
read the bias voltage, we have a
as potentiometer calibrated directly
voltage. The different voltage
nges are obtained by an input at- |
nuator.
A 6F5G high-mu triode serves as a
rect-coupled amplifier feeding the |
:5. A bleeder, or voltage divider, is
ed to make the voltage drop across
e 770-ohm bias resistor substantially
dependent of tube load. The bleeder
msists of a 15,000-ohm fixed resistor,
6,000-ohm rheostat for calibration,
e 770-ohm bias resistor, and a zero
tting potentiometer. The voltage
nges obtained by means of the
megohm input attenuator are: 0-5, |
i, 150, 500. A tube replacement does
it affect the accuracy of the instru-
ent because the voltimeter operates at
ily one point on the tube’s character-
iic, and because the bleeder fixes the
as voltage. The operating point is
termined by the voltage which just
oses the eye, this being the position
the indicator with zero input volt-
te (with the prod grounded). When
¢ voltage is applied the indicator
ows a change. The operator must
en turn the bias control until the eye
st closes, restoring the original set-
1ig. The operation is similar to ob-
ining a null on a bridge.
The range adjustment is made as
llows: A 1,000-ohm-per-volt volt-
Ister is connected across the bias
|tentiometer and the voltage calibra-
rheostat is adjusted until 9.7 volts
ie obtained across the bias potenti-
meter. Then the zero setting poten-
hmeter is adjusted until the eye just
{)ses.
This instrument is particularly valu-
ile for reading transient or intermit-
fat voltages which cannot be read on
‘standard type voltmeter having a
i'ter indicator because of the inertia
{ the meter movement. The indicator
tows whether the input voltage is
trher or lower than the voltage set-
g by simply noting whether the
ipdow angle opens or overlaps. The
hion is similar to that which may be
fained on an oscillograph.

‘[‘\ HE instrument diagrammed on

Doing an Outstanding Job

Jackson Service Labs provide cus-
tom-built appearance, but are com-
prised entirely of standard Jackson
instruments—providing testing facil-
ities to suit individual requirements.

New ones aren’t available now, of
course, but will be again—some day.
But many of them are still perform-
ing—easing the work of service men
everywhere, and contributing to the
greater satisfaction of radio listeners.

The dependable performance of
these pre-war Jackson instruments is
more than matched by the stamina
and accuracy of today’s war-time mod-
els. Either or both, they demonstrate
the INTEGRITY OF DESIGN that
you’ll want in your post-war instru-
ments—Dby Jackson!

7 14 7

Buy War Bonds and Stamps Today

New Jackson Instruments, improved through
war-time design and tested by war-time use
will be available to cope with the tremendous
post-war radio rush. In the meantime, main-
tenance of Jackson instruments is an obliga-
sion that we honor as promptly as possible
under war-time conditions,

Model 652 Audio Oscillator

JACKSON

Fene Electrical e%a/é@y Instrcerments

JACKSON ELECTRICAL

INSTRUMENT COMPANY,

DAYTON, OHIO
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HOME RADIO
FRONT

® These are Victory Capacitors. Avdilable
in voltages and capacitance ratings selected
to meet a wide range of servicing require-
ments. Indeed, these numbers, used singly
or in groups, may even service about 30%
of the usual capacitor replacements, while
much critical material and labor are being
conserved for the urgent needs of our fight-
ing men. @ Ask our jobber about your
wartime servicing needs. Or write us direct
for catalog.

M?/' INDIVIDUALLY TESTED
AEROVOX CORP.. NEW BEOFORD, MASS., U. S. A.

In Canada: AEROVOX CANADA LTD., HAMILTOR, ORT.
Export: 13 E.40 ST New York 16, N.Y.- Cable: ‘ARLAB’

26 ® SERVICE, SEPTEMBER, 1944

SER-CUITS

(Continued from page 16)
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ly to a loop secondary via an r-f choke
inserted from the low potential side of
the loop to ground, and tying in the
antenna at the junction is a feature of
the Fada receiver shown in Fig. 3.
Using this method, voltage is fed to
the secondary in proportion to the im-
pedance (IZ) drop across the choke.
On short-waves, the choke remains,
acting simply as an electrostatic ground
to prevent the building up of a static
potential on the antenna. The loop
is disconnected by the spdt band-
switch, a transformer being substi-
tuted. A .005-mfd padding condenser
to ground, which is common to both
primary and secondary of the trans-
former, permits capacity coupling from
the antenna. The oscillator circuit
contains a 2-section grid coil, the full
coil being used on b-c, while the lower
section is shorted on s-w.

Sentinel Battery/A-C Set

A receiver made for either storage
battery operation or 115-230 volts
a-c appears in Fig. 4. Oscillator
coupling to the converter is taken care
of within the 6KS8, which ties the
oscillator grid to grid I of the hexode.
A tone control is used in the power
circuit. The a-c p-t primary is tapped
for 115 and 230 volts. The vibrator
primary is so switched that half of
winding is used as heater supply on a-c.

Fig. 4, Sentinel battery/a-c receiver.

122 different types of

completely wired Adapters per-

mit the use of avallable tubes in plsce of
those now scarce or entirely out of the
market. No need to rewire sets—Convert
your present stock of slow moving tubes
inte types that are unobtainable or
hard-to-get.

Write for Descriptive Folder.

J F D Manufacturing Co

4111 Ft Hamilton Parkway
Brooklyn 19 N Y




POWER SUPPLY
COMPONENTS
FOR WAR

The complex power supplies of war apparatus require components of maxi-
mum dependability. The unit illustrated is a typical power transformer for
cathode ray application. In addition to the tapped primary, this unit provides
a low voltage filament winding . . . a 5,000 volt anode supply winding . . .
and a filament winding insulated for 15,000 volts peak inverse.

For hermetic sealing this unit employs an all metal enclosure . . . glass
seal terminals . . . sealing compound which neither cracks nor flows from
-55°C to 4 130°C.

May we cooperate with you on design savings for your applications...war or postwar?
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RADIO PARTS SALESMEN
WANTED

COUNTERMEN! PARTS JOBBER SALESMEN!
YOUR CHANCE TO JOIN ORGANIZATION OF
LEADING NATIONAL RADIO MANUFACTURER

headquarters is in the New
York metropolitan area.

There’s a good starting salary

and unusual opportunity for
To qualify you must know
parts, have good sales or tech-
nical background and be
anxious to better yourself.

quick advancement to the radio

parts jobber salesmen or

countermen who get these jobs.
We're leaders in the field na-

Tell us about your education,
tionally, not a war baby and y education

experience, other qualifications
and salary expected. Worite in
full confidence.

we’re getting tuned up to do a
hard hitting sales job. Our

WRITE NOW TO BOX S44, SERVICE
19 EAST 47th STREET, NEW YORK, N. Y.
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THE SERVICE MAN'S
FUTURE IN RECEIVER
SALES

by HARRY BYRNE

Advertising Manager,
John Meck Industries

'VE heard it said quite often that the

best salesman in radio today is the

hard pressed radio Service Man. That
fortunately, or unfortunately as the case
may be, is true.

It is fortunate, if the Service Man
recognizes the sales opportunity opened
to him by the shortage of all types of
electrical appliances.

Let us for the moment analyze the past
successes in radio merchandising. Re-
member back in the early days of radio,
how the manufacturer wined and dined
the music dealer whom he thought was
the logical outlet for radio sets?

Remember too, how the specialty ap-
pliance dealer entered into the picture and
ran away with the retail end of the radio
business?

House-to-House Canvassing

The answer to the success of the spe-
cialty appliance dealer was his introduc-
tion of house-to-house canvassing. Push-
ing doorbells they called it, but it sold
radios.

Today the art of pushing doorbells is a
true war casualty and I doubt that Ser-
vice Men have the time to revive the art.

But, Mr. Service Man, if pushing door-
bells sold merchandise, why shouldn't it
be possible, after being inwted into your
prospect’s home, for you to sell radios and
other appliances?

Market Possibilities

The United States Chamber of Com-
merce recently reported that 2,555,000
families have indicated their desire to
purchase radio sets within six months
after the war.

How many of these families are your
service customers? Have you ever
stopped to inquire into their needs? Have
you ever asked them what appliances
they anticipate buying after the war?

Service-Sales Calls

Service Men have a golden opportunity.
Every service call should be a sales call.
Ask your service customers what appli-
ances or radios they plan to purchase
after the war. Jot it down in your little
black book. You can sell radios because
your service customer has confidence in
you. You're the only contact they have
today with the radio industry.

Do your selling now and when delivery
day comes, you can devote your time to
delivering the goods.

Our country is at war. On
the home-front, it is your obli-
gation, small enough surely,
to keep your industry func-
tioning smoothly “for the
duration.”

f

rr——————T



TRANSFORMER USES

by DAVID V. CHAMBERS

can be made today by the use
of transformers, particularly
here tube substitution is involved.

Old, burned-out outputs and old
seaker fields such as are used in auto
1dios can be put to very good use.
hese are wound with 19 to 23 wire.
he midget output can have its wind-
ig removed and another substituted.
hus a 6U7G could replace a 12K7GT,

space in cabinet permits. A 2A7
ay replace a 6A8GT, 7A8, or any
her six- or twelve-volt converter, by
epping up or down the filament volt-
ge as required.

To replace 24 type tubes with 36’s,
se following procedure might be fol-
wed:

The usual cross section is about
$” x 15”; thus about 25 turns are
eeded for each volt. About 63 turns,
D enamel using wire from an old
seaker field could be wound on such

core. Then a tap could be taken,
ith about 12” of wire. This wire
ould be twisted. Winding, in layers,
ntil 150 turns have been put on the
ore piece is the next winding opera-
on. Laminations must be replaced,
s in a regular power transformer, and
-ame.

To replace a 6SK7 with a 12SK7
r any other pentode, the number of
arns on the transformer just de-
cribed, could be doubled, and 24 wire

large enough. This works satisfac-
orily in series-filament sets. A small
lament transformer with a 35-volt
econdary and a 110-primary might
Iso be used when the set is always
sed on a-c. Then three 12-volt tubes
ould be placed in series across the
ansformer and the two 35-volt tubes
ould be placed across the 35-volt
vinding.

Old speaker field power transform-
rs are fine for replacement service if
hey will fit inside. To use such a trans-
ormer, we first nmeasure exact voltage
f the 8-volt winding. Then we remove
urns, slowly, and count as removed.
f it is found that there are 100
urns, 435 turns of 24 enamel wire
vill provide a 35-volt winding.

Old power transformers from 2.5-
olt sets are quite handy, too. These
ake very good outputs for larger
ets; in fact, with the right combina-
fon of filaments connected together
ery little difference will be noted be-
ween output of original and p-t trans-
rmers. They are frequently varnish
mpregnated. Thus the windings are
n perfect condition.

FHERE are many repairs that

Photo Courtrsy Pan Americen Airunys

Eéam%we

Model 600-D
COMMUNICATION
MICROPHONE

(REPLACING MODEL 600-C)

HAND-HELD
MOVING COIlL

FOR MOBILE RADIO TRANSMITTERS AND SOUND EQUIPMENT

@ Resistant to high humidity, wide temperature ranges, mechanical shock and

vibration

@ Frequency curve scientifically designed
ference and background noise

for highest articulation through inter-

@ The new Electro-Voice Model 600-D is available in high or low impedance output

@ Lightweight, can be held for long periods without fatigue

@ Shock-proof, high ilmpact molded phenolic case

@ Press-to-talk switch (switch-lock optional) for relay operation, with choice of

switching circuits

To the growing list of Electro-Voice developments, we now
odd the Mudel 600 [+ whuh may be odapted to o number
of I 2 e

fications, it reflects the poinstoking core of the Electra-Voice

Built 1o rigid wortime speci-

design loborotory. Electro-Voice Microphones serve you better
for fonger periods of time.

1§ your present limited quantity needs can be filled by
ony of our Standard Model Microphones, with or with
out minor modificotions, pleose contact your nearest
radio poarts distributor.

PAPER PACKS A WAR PUNCH . . .
SAVE EVERY SCRAP

ELECTRO-VOICE MANUFACTURING CO., INC. - 1239 SOUTH BEND AVENUE - "SOUTH BEND 24, INDIANA

Export Division 13 Eost 401h Street,

New York 16, N. Y. —

U. S. A, Cobles: ARLAS

To use such a transformer the fila-
ments must be connected in series
aiding.

All Service Men should know how
to wind or to rewind transformers,
in whole or in part. If the rewound
transformer doesn’t look well, a dip-
ping in a mixture of pitch and wax
will help.

Where the enameled wire comes out
of a transformer, insulation stripped
from old pushback wire can be used
to slip on the enameled wire. Brown
paper bags, cut in strips and the same
width as the core is a satisfactory

form of insulation between layers.
The strips should be dipped in shellac.
A small, tapped, toy twin transformer
can be used for testing after finishing.
It is only necessary to connect com-
plete winding across the proper tap,
and do not disconnect for at least an
hour. If the winding is still cool, it is
satisfactory

A pair of 45’s can replace Spartan
482’s by applying a modified trans-
former. These tubes have a S-volt
filament. Thus, larger wire is needed:
about 16, or two layers of 19, paralleled
together.
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"THE HOUSE OF
RESISTORS’ |

X Wire-wound or composition-
element Volume controls, T-pads, |
L-pads. mixers, etc.; power rheo-
stats; constant-impedance output

attenuators; power resistors; flex- |

ible resistors and glass-insulated
resistors: voltage-divider resistor
strips; metal-tube ballasts and re-
sistors—these and other resistors,
controls and resistance devices,
comprise the exceptionally com-
plete CLAROSTAT line—products
of “The House of Resistors.” ‘

% Consult
Our Jobber

. -
CLAROSTAT MFS. CO., Inc. - 285-7 N. 6t St., Brookyn, N.Y.
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. NEWS

RMA PARTS DIVISION CO-SPONSORS
EPEI CONFERENCE

The Radio Manufacturers Association
Parts Division has become a co-sponsor
of the Electronic Parts & Equipment In-
dustry Conference, along with the Sales
Managers Club (Eastern Division), the
Association of Electronic Parts & Equip-
ment Manufacturers (formerly the Sales
Managers Club, Western Division), and
the National Electronic Distributors As-
sociation.

Over a thousand have already registered
for the conference.

In keeptng with the limitations of war-
time, this will be a streamlined confer-
ence. While there will be booths for
manufacturers, these are only conference
booths, where manufacturers can con-
veniently meet with jobbers and others
for visits and discussions, but no mer-
chandise, displays, decorations or other
trimmings are permitted.

The conference takes place on Thurs-
day, Friday and Saturday, October 19-20-
21, at the Stevens Hotel, Chicago. Parts
jobbers’ and parts manufacturers’ reserva-
tion blanks are obtainable by addressing
the Electronic Parts & Equipment In-
dustry Conference, P.O. Box 5070-A,
Chicago 80, I1l.

*

* %

PRITCHARD NOW SYLVANIA EAST
CENTRAL MANAGER OF TUBE DiV.

Philip M. Pritchard, a member of the
sales staff of Sylvania Electric Products
Inc, radio division, for the past eight
vears, has been promoted to manager of
equipment tube sales for the East Central
division,

Mr. Pritchard will make his head-
quarters at the New York office at 500
Fifth avenue.

MERIT COIL IN NEW PLANT

A new plant has been completed for
the Merit Coil & Transformer Corpora-
tion, at 4427 North Clark Street, Chicago
40, 11, It will be under the direction of
Harold Jones, chief engineer. The com-
pany's general offices will shortly be
moved from the present address at 311
North Desplaines Street to the new plant.

* * ]

HOME RADIOS TO BE MADE BY
BENDIX
The Bendix Radio division of Bendix
Aviation Corporation will manufacture
and market a line of home radio sets
as soon as the military situation permits.
Home radios will be manufactured in the
company's plants in Baltimore.
* * *

WAR DEP'T HONORS S. RUBEN
Samuel Ruben, who during past 20
years has been grantcd several hundred

MUELLER

CLIPS

For Quick Temporary
Connections

® Made in 10 sizes—from the tiny
wee-pee-wee to the 300 ampere
Big Brute.

® Offered in both ateel and solid
copper.

® Red and black rubber insulators
to fit each size.

® A complete line with

A CLIP FOR EVERY PURPOSE

Send for free semples and cotalog 810

W7 ccolier ClocliicCog

1565 E. 31st St. - Cleveland, Ohlo

m
ENGINEERS

FOR DOMESTIC AND
FOREIGN SERVICE

Must possess good
knowledge of Radio

Essential workers need
release

HAZELTINE
ELECTRONICS CORP.

58-25 Little Neck Parkway
Little Neck, L. I,




atents covering inventions in the electro-)

hemrical, electronic and electrical fields,
as been awarded a Certificate of Ap-
reciation for extraordinary contributions
o the war effort. o
Mr. Ruben is one of only ten civilians
o receive this recognition fram the War
Jepartment, which was originated to
onor achievements not eligible for Army-
Javy “E” Awards. e
The award was made primarily in
ecognition of his invention of the new
fallory dry battery. This battery is now
1 production by P. R. Mallory & Co.
nc., who in turn has licensed the Ray-
)-V'ac Company, the Magnavox Com-
any and Sprague Electric Co., under the
ontrolling patents.

Another of his contributions is the
eramic coated resistor. This invention is
oncerned with a continuous process for
oating wires at high speed with heat
esistant ceramic materials. It allows the

roduction of electrical resistors in mul- |

ilayer non-inductive forms and in her-
etically sealed structures. This device
as first introduced as the Sprague
oolohm resistor and is now manu-
actured by the Sprague Electric Co. and
>. R. Mallory & Co., Inc.
SOLAR A-N MICA CAPACITOR
CATALOG

A J36-page catalog describing Solar |

nica capacitors built to joint Army-Navy

pecification JAN-C-5 of April 20, 1944, |

las been published by Solar Manufactur-
ng Corporation at 285 Madison Ave.,
Yew York 17, N.Y.

All tables given are simplified. On |

very page where receiving type micas
re described, a detailed 6-dot color code
given.
* k%
HUTMACHER NOW MEISSNER
DISTRICT MANAGER

Ray R. Hutmacher has been named
listrict manager of the Meissner Manu-
zlxlcturing Co.,, Mt. Carmel and Chicago,

Mr. Hutmacher recently resigned as
nanager of the Midwestern division of
Utah Radio Products Co., Chicago.

Mr. Hutmacher will make his head-
uarters at the Meissner Chicago office
a the Palmolive building, which is headed
y Oden F. Jester, vice president.

JENSEN MONOGRAPH SERIES ON
SPEAKER SELECTION AND USE

A series of technical bulletins covering
he selection, installation and use of loud-
peakers has been prepared by Jensen
adio Manufacturing Co., 660! “South
.aramie Avenue, Chicago 38, Illinois.

The first of the series, Lond Speaker
requency Response Measurements; dis-
isses frequency response curves and their
ise in judging the performance of loud-
ipeakers. Also explained is the subject of
neasured frequency response and its ap-
plication to development and design work.

Designed originally f 2
saving and fine recepiio
portable radio sets Ke
miniature tubes’ easily a
themselves to walkie-talkie
other militaryuses Expansion
and future progress with this
rugged Little Giant is limitless

OWENSBORO -

EXPORTS

TRANSMITTING TUBES
CATHODE RAY TUBES
SPECIAL PURPOSE TUBES

Some of the equipment and methods that
may be used are described.

Number two of this series is entitled
Impedance Matching And Power Dis-
tribution In Loud Speakers Systems. A
comprehensive sound system for a military
nstallation is described in this issue.

Copies of all issues are free on request
to men of the Armed Services and to
ithraries and technical schools. Others
who want these valuable and important
treatises may obtain them for 25¢ from
radio jobbers and dealers, or from the
company.

* * *
UNITED NATIONS MURAL IN INSULINE
BUILDING LOBBY

A mural designed in conjunction with
the United Nations Information Bureau
and the O.W.1. consisting of a montage

20

EXECUTIVE

OFFICES

KENTUCKY

YORK

1S MOORE STREET NEW

RECEIVING TUBES
INCANDESCENT LAMP
FLUORESCENT LAMPS

of all of the posters supplied by the 19
United Nations is on display in the lobby
of the Insuline Corporation of America,
Insuline Building, Long Island City, New
York.

k * ¥

EPEM ELECT SHALKHAUSER
CHAIRMAN

The Electronic Products and Equip-
ment Manufacturers Association have
elected E. G. Shalkhauser of Radio Man-
ufacturing Engineers Inc., Peoria, Illinois,
chairman. J. A. Berman of Shure Biothers,
Chicago, Illinois was named vice chair-
man; H. A. Staniland, Quam-Nichols
Company, Chicago, Illinois, treasurer and
J. Arthur Kealy, executive secretary pros
tem. Correspondence should be addressed

(Contivued on page 32
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CABINET AND
MEASURING DEVICE

FREE.’ You Pay

For Belts Only

STEEL CABINETS

Now Available with Popular

every time.

Kits Available
with 25, 50,
100, 200 or
300 Belts,

GENERAL CEMENT MFG. CO

ROCKFORD, ILLINOIS

iy

|
]
I
[

P
M Tl
= e o

Call your nearest Stancor Jobber...

or write us for his address

STANDARD TRANSFORMER CORPORATION

1500 N. HALSTED STREET

CHICAGO

G-C Dial Belt Kits

G-C Woven Fabric Belts are the finest replace-
ments for all sets. Easy to install — no
slipping — no stretching — |
no adjustments. A perfect fit

FACTORY
SERVICE DEPT.

OFFERS you a completely
equipped service organization to
handle your repairs on Fada
and all other make radios.

IFADA OF NEW YORK

928 Broadway, New York, N. Y,
Tel.: GRamercy 7-095(-2-0980

LARGE STOCK OF REPLACEMENTS
AND CABINETS ALWAYS
ON HAND

WHEN YOU CHANGE
YOUR ADDRESS

Be to

Department

sure notify the Subscription
of SERVICE at 19 E.
Forty-seventh St., New York City 12,
giving the old as well as the new ad-
dress, and do this at least four weeks in
advance. The Post Office Department
does n~¢ forward magatzines unless you
pay additional postage, and we cannot
duplicate copies mailed to ths old

adaress. We ask your cooperation.

October 19-20-21 -

DON'T FORGET

Electronic Parts and Equipment Industry Conference

Hotel Stevens Chicago

|

Order From Your |
Radio Parts Jobber

32 @ SERVICE, SEPTEMBER, 1944

NEWS

(Continued from page 31)

to office of the secretary, Kenneth C
Prince, 77 West Washington Street, Chi.
cago, Illinois.
* * ¥
W. C. SPEED BECOMES AUDIO
DEVICES PRESIDENT

William C. Speed, has been elected
president of Audio Devices, Inc., and
the Audio Manufacturing Corp. He suc-
ceeds Hazard E. Reeves. Mr. Speed is
a founder of both companies and was
formerly vice president.

* * K
SCHAEFER IN WESTINGHOUSE HOME
RECEIVER POST

Harold W. Schaefer has been appointed
assistant manager of the newly-formed
radio receiver division of the Westing-
house Electric and Manufacturing Com-

pany.
I\!r. Schaefer will be in charge of the
engineering and production activities.
x * *
LAFAYETTE TUBE CHART AND PARTS
SUPPLEMENT

A 4-page folder, No. 96 describing
available parts and equipment is now
available from Lafayette Radio Corpora-
tion, 901 West Jackson Blvd, Chicago.

Another new catalog, 94, contains a
tube substitution chart.

* * *
SOLAR VICTORY LINE CAPACITOR
BULLETIN

A 4-page maintenance-bulletin dis-
cussing 19 types of Victory line capacitors
has been released by Solar Capacitor
Sales Corporation, 285 Madison Avenue,
N. Y. 17, N. Y. Data presented include
helpful hints on uses of these “preferred-
type” capacitors and a handy electrolytic
replacement chart.

* * %
ALLIED RADIO TO DISTRIBUTE FOR
LITTELFUSE

Allied Radio Corp.,, 833 W. Jackson
Blvd, Chicago 7, lllinois, has been ap-
pointed distributor for Littelfuse, Inc,
manufacturers of fuses, neon indicators,
fuse-clips, mountings and accessories, the
Signalette panel-type signal indicator, and
other circuit protection *products.

*x *

DANGERS OF PYRAMIDED ORDERS

Don’t pyramid orders! Such is the
warning issued to radio parts jobbers by
Charles Golenpaul, jobber sales manager,
Aerovox Corporation of New Bedford,
Mass. )

“Of course anyone is certainly justified

[ ]
AT INSULINE "E”

AWARD

Samuel Spector, left, president of Insul‘ine
Corporation of America, Long Island City,

. with the "E" pennant awarded his company. |

r



n getting tired of waiting for 1}1uch-
eeded itemns these days,” says Mr. Golen-
aul, “but this is WAR. And the pyramid-
ng of orders by some jobbers is hardly
he solution of the problem. It may seem

clever expediting stunt to send the
ame order to several manufacturers,
ounting on one or the other for an
arlier shipment.

“You can’t fool the manufacturers.
dost of them can spot pyramided orders.
[hey know who is shopping around for
elivery breaks. And atter all, there is
uch a thing as loyalty in the jobbing
wsiness ; when the war rush is over, loyal
obbers will remain the favored sons and
e treated accordingly.

“Please remember that all manu-
acturers truly backing the war effort
nust average about the same on jobber
eliveries. One may do a bit better this
nonth on this item, another on that item,
nd so on; but as a whole, month after
nonth, most manufacturers will average
bout the same.

“Mecanwhile, conditions are rapidly
hanging. Parts manufacturers may soon
ie catching up on their jobber backlog.
[he war is reaching a final phase. It 1s
ossible that pyramided orders may come
ome to roost in a sudden flood of ship-
nents and billings—and someone will be
qurt. Therefore, please play fair. Play
fe. Don’t keep on pyramiding those
rders 1”

* * X
BURNET JOINS CHICAGO SALES
STAFF OF SYLVANIA

Raymond Kenneth Burnet, who was

prmerly associated with Walter E.
leller & Co., banking firm, was recently
ppointed to the radio tube equipment
ales staff of Sylvania Electric Products
nc. i Chicago.

® %

CENTRALAB HOUSE ORGAN

The first issue of Centralab’s house
nagazine planned exclusively for jobbers
vas recently issued. It is called Centralab
fobber Outlook.

Data in the issuc¢ are based on prefer-
nces cited by jobbers in a survey. The
urvey revealed that 90% wanted delivery
nformation. Other topics mentioned were
wostwar plans, government regulations,
tews of fellow jobbers, new part and
iterature information and news on the
r.lant, the home office and the representa-
ives.

The first issue features a numerical
ndex of CRL parts with prices ; part one
f a story on Centralab’s early days of
usiness; views on the jobber’s future
v J. A. Gettman of Chemcity Radio in
harleston, West Virginia; and a story
m  Marsh Radio & Supply Co. of

Milwaukee.
* % %

. MASTERS NAMED MANAGER OF
STEWART-WARNER RADIO DIV.
Floyd Masters, formerly midwest dis-

Te‘hhi‘ian
.—Employe’s

see s ns who have icotions

Novy 'e.Chm\ce':::‘on'lc ond commu:\'un"coie

on rodie. 'e are advised 10 i

eqUiDmen v Re-

with: \ droft boord; and its ’s H E L P

o A
| . The loc : commnneemon- o H E R E
employmen! s Employ™

ply here

That Cost Thousands
To Prepare FOR YOU
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RIDER MANUALS (13 VOLUMES)

ice W '
of serv ond proctice

| 1 5 Volumes Xill to VII.......$11.00 each volume
§ electronic Gl Volumes VI to 1., ... ... 8.25 each volume
2 Abridged Monuols 1 'to V || volume]....$12.50
Automotic Record Chongers and Recorders 6.00
During the past three years Rider Man-
vals and Rider Books have been providing OTHER RIDER BOOKS YOU NEED
" . The Cathode Roy Tube ot Work
“The Extra Hand' needed to replace radio Aiconted ouiberiivionitem $3.00
servicemen who had joined the armed Frequency Modulation
forces. Now, however, men are being re- 3 Gives D':;C‘g'_e! °I' “M rodio 1.50
leased; more will be available with each °é:;i‘<'"ge,god'grfodi;"“‘;:?d"o 100
victory. The Meter at Work
_ ) An elementory tex! on meters 1.50
Thousands of them are trained radio The Oscillotor at Work
and electronic equipment maintenance How 10 use, test ond repoir 2.00
men who can help you turn out the huge v%;‘:x':'h::f"l’oxg';zz:f"; 2.00
volume of work you have in your shop. Automatic Frequency Control Systems
: - - ) - — ol30 oulomoric tuning systems 1.25
But they will need authoritative servic- A-C Calculation Charts
ing information if they are to operate ot " TwoAloDlive limzs ;;dlouso; slide rule 7.50
e our-A-Doy-with-Rider Series —
Peck efﬁ‘len‘y’ On ““Alternoting Currents in Rodio Receivery —
Check your Rider Manuals. Do you have On ""Resononce 8 Alignment®'—
= On “"Avtomotic Volume Control’’ —
all thirteen volumes—a set for each bench? On 'D-C Voltoge Distribution”” 90¢ sach
Check, too, the list of Rider Books at the
right. These are chock full of helpful hints JOHN F. RIDER PUBLISHER’ INC.
ivili p ;
:‘n d‘w:::!:'i‘lcs:l'e ;nmnl:en:::e :vh::": Be 404 Fourth Avenue, New York 16, N. Y.
ade; 1 CLLE £ ne e Export Division: Rocke-Internationol Electic Corp
13 E. 40th St . New York Ci )
PLACE YOUR ORDER TODAY R T S G et

RIDER MANUALS

GIVE YOU THE HELP YOU NEED!

trict manager, has been named manager of
Stewart-Warner Corporation’s radio di-

types not included in previous publica-
tions, has been released by Resistor Divi-

vision. He replaces L. L. Kelsey, who sion, Sprague Electric Company, North
is now with Belmont Radio Corporation. Adams, Mass.
'
* % *
ERLANGER VISITING JOBBERS FOR ARMY-NAVY "E" TO AEROVOX
WALSCO

Claude M. Erlanger, jobbers’ division
sales and service manager of the Walter
L. Schott Company, Beverly Hills, Cali-
fornia, is on a nationwide tour of radio
wholesalers and distributors to secure
data for a survey of postwar radio and
electronic potentials.

* * *

SPRAGUE KOOLOHM CATALOG

A 28-page catalog, 10E, with specifica-
tions and engineering data on the com-
plete line of Koolohm wire wound resis-
tors, and a listing of various Koolohm

S. L. Cole, left center, Aerovox Corporation
president, with the Aerovox "E" flag.
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RCA TUBES

Four new tubes have been announced
by RCA. They are 1P29 gas phototube
(violet—green sensitive); 3B25 half-
wave gas rectifier (hot-cathode type);
6ALS twin diode (miniature type); and
6F4 oscillator triode (acorn type with
radial 7-pin base).

The 1P29 spectral response occurs over
the spectral range from about 4000 to
8000 angstroms, with maximum sen-
sitivity at approximately 4200 angstroms.
Its sensitivity at maximum response is
0.10 microampere per microwatt of
radiant flux.

The 3B25 is a xenon-filled, half-wave
rectifier, Can be operated under con-
ditions where ambient temperatures in
the order of -75° to 490°C are likely
to be encountered. The 3B25 js capable
of withstanding a peak inverse anode
voltage of 4000 volts and of delivering
an _average anode current of 0.5 ampere.

The 6ALS is particularly suitable for
use as a detector in circuits utilizing
wide-band amplifiers. In such circuits,
the low internal resistance of the 6ALS
makes it possible to obtain increased
signal voltage from a low-resistance
diode load. Each diode umit has its own
plate and cathode base-pin connections
and can, therefore, be used independently
of the other or combined in parallel or
full-wave arrangemnent. The 6ALS5 is an
Army-Navy preferred type.

The 6F4, an acorn triode of the heater
type, is intended for use primarily as
an oscillator at frequencies up to about
1200 megacycles.

At moderate frequencies, a single 6F4
operated in class C oscillator service
with 150 volts on plate is capable of
giving a power output of approximately
1.8 watts.

* * *

GENERAL CEMENT ALIGNERS

For alignment of padding‘ condensers,
General Cement Mfg. Co.,, Rockford,
Illinois, has developed the TL-207 align-
ment tool. It is constructed of two basic
parts molded from Durez plastic. A
barrel with small knurled head ac-

EW
p%&oua

comodates a spring controlled plunger
with a larger control knob. The barrel
i1s hexagonal shape in its working end
to accommodate the condenser adjustment
lock nut. The plunger has a metal insert
in its lower end resembling a screw
driver tip. Minute adjustment is made by
the plunger when it is pushed forward
to mate itself into the cloven pin end
of the condenser adjusting screw. Move-
ment of the barrel loosens or tightens
the hexagonal locking nut which collars
the condenser adjusting pin.

e g e et

PRE-WAR CONSTRUCTION FOR
CENTRALAB CONTROLS
Centralab has announced that it has
begun the manufacture of volume controls

r —

$3.00

$1.00

The Service Man’s Best Friend ‘
WARTIME RADIO SERVICE |

SUPPLEMENT NUMBER ONE

About 1,200 tube substitutions and
much other important information.

We have IN STOCK, adapters to make more than 100 of these
substitutions. Quick, convenient, low priced. Ask for list airmail.

CITY RADIO COMPANY
504-6 E. Washington S¢.
PHOENIX, ARIZONA

e —

937 LIBERTY AVE,

TUBES-PARTS

Send for our list of available tubes and repair parts.
Sylvania, Tung-Sol, National Union.

M. V. MANSFIELD CO.
PITTSBURGH 22, PA.
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BURSTEIN-APPLEBEE CO

1012-1014 McGee St. .

32 Brookline Avemne ¢

according to prewar standards. \Werk
was started on some types of midgets
and eventually the entire line will be
affected. No substitute materials will be
used in the entire production process.

The new parts have aluminum shafts
that extend 3” from the end of a 34"
bushing. They feature Universal fluted
mills,

Since it will take some time to change
the entire line, wartime controls may be
expected for several more months.

' -
L
L=
Old and New CRL Controls

SPRAGUE CERAMIC WIRE INSULATION

Sprague Electric Company, North
Adams, Mass. has announced the develop-
ment of a process for depositing a thin
ceramic (inorganic) coating on copper,
nickel, and other types pf wire.

This new insulation is known as
Ceroc 200. When applied to copper wire
it is said to maintain desirable electrical
characteristics at a continuous operating
temperature of 200° C.

Space factor is said to he extremely
good, in that Ceroc 200 is thinly deposited
on the wire. Typical space factor for
Ceroc 200, expressed in percentage of
copper area to total cross-sectional area
of finished wire, is 98% for AWG 16
wire, and 95% for 24 wire.

An important allied feature is said to
be the high degree of thermal conduc-
tivity.

The preferred thickness of Ceroc 200
is ¥4 mil. Moreover, the coating is ex-
tremely uniform and makes for smooth,
level winding in a minimum of space.
Present preferred wire sizes for applying
Ceroc 200 are from 3 to 30 mils in copper

Kansas City 6, Missouri

World's Largest Manufacturer of
Wireless Telegraphic Apparatus

COMPLETE CENYRAL OFFICE CQUIPMENY

McEiroy Manufacturing Corp.

Beston, Massachusetts




wire (40 to 21 AWG) and from 1%
to 12 mils (46 to 28) in nickel wire,
* %k

KNIGHTS FREQUENCY STANDARD

The James Knights Company of Sand-
wich, Illinois have announced a secondary
frequency standard. It is crystal con-
trolled, with a hermetically sealed MD-
cut dual! frequency crystal. Instrument
is said to provide useful output up to
40 megacycles at 1,000 kilocycle, 100
kilocycle and 10 kilocycle intervals,

Operates from 60 cycle 115 volt line,

* %

STACKPOLE SIDE MOLDED IRON
CORES

Iron cores molded by means of pres-
sure applied from the sides rather than
from the ends, have been introduced by
the Stackpole Carbon Co., St. Marys,
Pa. These cores are useful for per-
meability tuning applications at broadcast
band frequencies. Similar side-molded
cores are now available for short-wave
frequencies including television and fre-
quency modulation.

In side-molded cores, any density
resulting from molding pressure is said
to extend evenly over the entire length
of the core.

* % %
BRUNO ADJUSTABLE HOLE CUTTERS

A cutting tool for cutting holes in
wood, steel, brass, hard rubber, aluminum,
fibre, and plastics has been announced
by Bruno Tools, Beverly Hills, Calif.
Two sizes are available; one model cuts
holes to any diameter from $4” to 14"
through 4" thickness, another covers all
expansions from 1” to 214" through thick-
nesses up to 38”. The tools are designed
to operate in light drill presses, portable
drills, or breast drills and are also avail-
able with square shanks for use in hand
braces.

* * *
INDUSTRIAL INSTRUMENT COM-
PARISON BRIDGE

A direct-indicating comparison bridge
for testing of resistors, capacitors or in-
ductors in terms of ohmage, microfarads

or henries, respectively, has been re-
leased by Industrial Instruments, Inc.,
17 Pollock Ave., Jersey City, N.].

This device, type LB, a production-test
instrument, is an a-c slidewire bridge
with vacuum-tube null indicator arranged
so that resistors, capacitors or inductors
can be compared with a similar standard.
Ranges are: Capacitance, between .0001
and 1.0 mid; resistance, between 2000
ohms and 20 megohms; inductance, be-
tween 5 and 50,000 henries. The slide-
wire is uncalibrated; external standards
are used. In use, after the instrument
is set up, the resistors, capacitors or
inductors under test are connected one
by one to the “X” terminals and are
then rejected or passed by a direct
reading of the indicating meter. Com-
ponents outside the limits set up will
result in a meter deflection greater than
a set value,

The instrument comprises the main
unit with separate meter on stand, the
former measuring 7’ x 8" x 515",

L

SPRAGUE MEG-O-MAX RESISTORS

Resistors using a minimum of critical
materials and formed of a series of pressed
and sintered ring-shaped segments elec-
trically joined in such a way as to cause
the units to be non-inductive have been an-
nounced by the Sprague Specialties Com-
pany, Resistor Division, North Adams,
Mass. Finished units are encased in an
hermetically sealed, rugged glass envel-
ope provided with ferrple terminals.

These resistors, known as meg-o-max,
are employed as high voltage bleeders,
and as coarse accuracy meter multipliers
for voltage indicators. Other present ap-
plications include use in high-voltage net-
works, imeasuring equipment, rectifier
systems, high-voltage voltage dividers, and
as broad accuracy meter multipliers.

Available in two types: 1, 59/32" long
with a range of from 3600 ohms to 100
megohms: and 2, 925/32" long, with a
range from 6800 ohms to 100 megohms.

L I

DU MONT HIGH INTENSITY
OSCILLOGRAPH

A type 247 oscillograph using the new
Army-Navy preferred type S5CPI ca-
thode-ray tube with intensifier electrode,
operated at an overall accelerating poten-
tial of 3000 v has been produced by Allen
B. Du Mont Laboratories, Inc., Passaic,
N. ]. High-intensity patterns are
obtained on a 5”-diameter screen.

NEED PARTS?

National can supply you quickly with most of
those hard-to-get parts at exceptional prices.
Take a look at these bargalns—

CONTINENTAL CARBON RESISTOR
KIT No. C6 Assortment. 100 RMA
coated % and 1 Watt resistors (2/3's are
one watt). Unusual bargain at......$3.35

AERIAL KIT containing aerial wire, rubber
coated lead-in, insulators, ground clamp, window
strip, ete. Each, 89

20 MFD 150 WV Tubular Pigtail Electrolytie,
One Year Guar.......... Each, 35¢; 10 for $3.30

10 MFD 450 WV Tubular Pigtail Electrolytle
One Year Guar.......... Each, 43c; 10 for $3.95

of 50 Dakelite Set Screw
t, $4.19

Deluxe assortment
Knobs for 34’ Shaft................. Ki

100 Ohm (Tapped at 30) WIRE WOUND
CEMENT COATED RESISTORS, 30 Watt.
Each, 45¢; 10 for $3.90

50 MFD 150 WV Tubular Pigtail Electrolytic,
One Year Guar......... Each, 49¢; 10 for $4.45

ASSORTMENT OF 147 FIRST LINE
600WV TUBULAR BY-PASS CONDENS-
ERS CONSISTING OF 64 .01-600WV. 32

-02-600WYV, 24 .05-600WV, 27 sllss

.1-600WV, Ons Year Quaran-

tee. List Price, $33.30.

Your cost only.......covvuunn.

Assortment of 200 pes. Special Radle Hard-

ware including Tube Sockets, Terminal Strips.
Grid Caps and Plugs.......... Goob oo Kit, $1.49
20x20/150WV Tubular Electrolytic. First Line

Condenser. One Year Guarantee.
FEach, 6lc; 10 for $5.60

Assortment of 100 !4 and % Watt RMA Color
Coded Carbon Resistors, including 5, 10 and
209% Toleo.voiiiiainnrnnnn Your Cost Only $t.89

BALLAST TUBES—K42B. K42C, K49B. K49C,
K65B. K55C, L49B, L49C., L55B, L55C.
Each. 45¢; 10 for $3.99

100-37, 100:70, 100-77 and 100-79.
Each. 59¢; 10 for $5.45

Continental Bakelite Suppressors—S19A (Straight
type with Najah spring snap-on connector., fits
sll makes of spark plugs. Terminal nut cable
connector)............... Each, 18¢c; 10 for $1.65

GENERATOR CONDENSER — Universal
with six inch lead. .5MFD 200WV,
Each, 18c; 10 for $1.65

type

BH1-TEMY RUBBER PUSH BACK WIRE—
Solld and Stranded (20).
100 Ft. Roll, 71c, 10 for $6.50

Assortment of 46 First Line Tubular Elec-
trolstic Condensers most frequently used,
consisting of 1 100MFD 25WV, 2 10MFD
50WV, 15 20MFD 150WV, 8 20MFD
6 50MFD 150WV, 10 I10MFD

and__ 4 10-10MFD s 95
450WV. One Year Guar. Your 8

Cost Only...ocvvvivnenneninnn,
Rola 8’ Auto Spkr. 8 Ohm Field, Copper Hash
Bucker plate. A Beautlful Job. Deico Part
No. 7242532...Each, $1.15; Lots of 16, 99¢ each

LOCTAIL. SOCKETS—(Metal Supporting Ring).
10 for $1.10; 100 for $9.99

10 MFD 50WV Tubular Electralytl
Condenser. One Year Guar. e

Each. 28¢; 10 for $2.45

10x10/450\WV  Tubular  Electrolytic. First Li
Condenser. One Year Guarantee. ne

Each, 74¢; 10 for $6.90

Pigtait

Assortment of 25 Muter Candohm Wire Wound
Resistors (AIl sre 7 to 15 W, 15 or more are
between 100 and 500 Ohms)...Assortment, $4.99

20% Deposit required on all C.0.D.
Don't forget L-265 or AA-3 Certificates, Orders
of $25.00 or more, accompanied by payment in
full, will be shipped prepatd.

Free Bulletin No. S1062 lists hundreds of
other vadio parts and supplies. Write for
it today!

orders,

NATIONAL
ELECTRONIC SUPPLY

77 W. Washington Bivd., Chicago 2, Il
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PORTABLE
TUBE CHECKER

Ths portable G-E Tube Checker con-
tains sockets for all American tube
types . . . provides practically a com-
plete service shop of tube analyzing
equipment. Equipped with the inge-
nious PMT Circuit Switch, this
instrument is just one in'the new
General Electric line of SERVICE TEST-
ING EQUIPMENT.

Among the other sturdy G-E units
available for testing electronic circuits
and component parts are: G-E uni-
meters, audio oscillators, oscilloscopes,
condenser resistance bridges, signal
generators and other utility test in-
struments. For complete details about
these accurate instruments, please fill
out the coupon below. . . .

FREE
CATALOG

ELECTRONICS
DEPARTMENT

GENERAL ELECTRIC CO.

Schenectady, N. Y.

Please send, without obligation to
me, the General Electric Testing In-
strument Catalog, S-9 (loose-leaf), for
my information and files.

Name
Company__
Address.

GENERAL @ ELECTRIC

Electronic Measuring Insfrumenfs-
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JOTS AND FLASHES

A A. GHIRARDI, nationally
renowned author of radio
® technical books, now head-
quartering at 76 Ranch, Willcox, Ari-
zona. . .. Hytron Army-Navy “E” cere-
monies on August 24 at Salem, Mass.,
unusually impressive. . . . Electrical Re-
search Labs. Inc., makers of Sentinel
receivers, also awarded the coveted
“E” . . . Zenith Radio greatly expand-
ing its auto radio division with Wal-
ter H. Dyer as manager . . . exception-
ally large advance registration re-
ported for Electronic Parts and Equip-
ment Industry Conference, Hotel
Stevens, Chicago, October 19-20-21
. with the war picture as bright as
it is, this meeting assumes even
greater importance . . . Runzel Cord
and Wire Co. appoints S. A. Duvall
chief engineer . . . Arthur A. Berard
elevated to executive vice-president of
Ward-Leonard Electric Co.
couldn’t have happened to a nicer fel-
low . .. paper situation is still highly
critical . . . be certain to save and
contribute every particle you can to
your local scrap drive . . . William B.
Yoder appointed controller of Philco
Corp. Peaslee Gaulbert Corp.
named distributor for Emerson in San
Antonio sector . . . Aero Needle Co,,
Chicago, greatly expands advertising
program for the Fall season . . . Fred
D. Wilson, commercial sound sales
manager for Operadio, has just com-
pleted an extensive trip throughout the
Pacific Coast territory . . . Rensselaer
Polytechnic Institute confers honorary
degree of Doctor of Engineering upon
Allen B. DuMont, president of the
company bearing his name . . . Uni-
versal Microphone Co. appoints M. L.
Heller Co., Asheville, N. C., as repre-
sentative for Virginia, Tennessee,
North and South Carolina . . . John
Meck Industries advertising messages
to Service Men are unusually impor-
tant . . . watch for them in October
and subsequent issues Crosley
Corp. appoints L. C. Truesdell as sales
manager of manufacturing division . . .
Glenn May, wounded Marine Corps
veteran, made assistant engineer in
Hallicrafters production department
. every radio manufacturer now
actively planning for postwar activi-
ties . . . maintain close contact with
your distributor to keep fully posted as
to new plans, products and merchan-
dising developments . . . and keep buy-
ing Bonds . . .

NATIONAL WAR FUND

=
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Gu oun poilwan natlio AT, neeowmpnd Yo
buy Aot dealdtile Tubuton, Coppacilord
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Prominent engineers consistently show
their preference for Solar Capacitors. Solar
pledges continued production of superior
quality capacitors to merit that preference.
Solar Manufacturing Corporation,
285 Madison Avenue. New York 17,N. Y.

SOLAS CAPACITO.-I.R;.S-»&

ELIM-O-STATS

| -
| e SEALBTITE. . f ..}
Erbler e




B NO SWEATER GIRLS,

Electronic tubes are as sensi
tive to lint, dust and minute
particles of foreign matter, as a hay fever suf-
ferer is to pollen. Unless the most stringent pre-
cautions are taken to keep tube parts free from
impurities, trouble is sure to follow. Trouble—

such as noisy receivers . . . discoloration or
spots on the screen in cathode-ray tubes .
power failure in transmitting tubes.

A model of cleanliness, is the National Union
cathode spray room, pictured above. Not only
clean—it's bospital clean. No fuzzy sweaters or
lint-shedding dresses are worn here. There is
no dust, no dirt, because it’s air-conditioned.

Humidity and temperature are precisely con-
trolled. The whole room is washed from ceiling
to floor once a week. Then, to make sure, the
individual manufactured parts are sterilized—
some in boiling water—others in special sol-
vents—still others by hydrogen firing.

Even should other factors be equal, the cleaner
tube is the better tube . . . better for the public to
buy . .. better for servicemen with a good name
to uphold, to sell. Remember this —and count on
National Union.

NATIONAL UNION RADIO CORPORATION, NEWARK, N. J.
Factories: Newark and Mapleuood, N. J.; Lansdale and Robesonsa, Pa.




