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ANTENNA

e ¢ ¢ irade show

AcH vear at this time we raise up our trumpets to

herald the approach of the National Radio Parts

Trade Show, to be held this year, at the Stevens
Hotel, Chicago, Wednesday, Thursday, Friday and Sat-
urday, June 14, 15, 16 and 17. LEach year has brought
a show which was bigger and better than all previous
shows. This vear’s gathering promises to be 1o exception.
‘L he number of booths already taken and the indications
of probable artendance point to a show which will easily
exceed last year’s record.

We can do no more than urge you to attend. The
parts manufacturers are putting forth their best efforts
to make their displays interesting and instructive
the exhibits will be well worth seeing, the lectures worth
hearing.

Readers of Service are invited. There is no admis-
sion charge.

Visit
Floor, Stevens Hotel, Chicago.

our bhooth on Steinmetz Avenue, Exhibition

e o o television

N THE April issue of SErvICE we stated that “the
public wants television”. At that time we based
that statement on our personal experiences and
those of our friends and business acquaintances. We can
now, however, present facts that prove this statement.
At the New York World’s Fair and at the Golden Gate
International Exposition the television demonstrations
are among the most popular of the many exhibits. At
the New York Fair for the last few days special police-
men have been required to keep the enormous crowds
from tarrving too long in front of the television receivers.
RCA, General Electric and Westinghouse were very
optimistic when they installed the demonstration equip-
ment—vet the crowds exceed even their fondest hopes.

The same crowds, when discussing television with the
booth attendants, show that they have followed develop-
ments veryv closely and are familiar with the state of the
art.

It must be remembered that this audience is not com-
posed of local residents who are in the immediate tele-
vision service area. They represent a cross section of
the entire country. Many will undoubtedly become pur-
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chasers of television receivers as soon as transniissions

spread to their locality.

e ¢ o this month

. pRESENT Mr. J. H. Reyner’s article on the

Cathode-Rayv Oscilloscope on page 219. We be-

lieve that this article is timely, not only because
of the importance of the cathode-ray oscilloscope in your
everyday service work, but also because the same tube
used in the oscilloscope is used as the picture tube in a
television receiver. The technical description which Mr.
Reyner gives applies to both tubes.

Television is definitely here. Liven if vou are not now
i a service area, it will not be very long before you will
be. The time to study up is now, hefore your competi-
tors are able to take away vour business because of
superior knowledge. The cathode-ray oscilloscope is an
important tool in the servicing of television receivers.
Read Mr. Reyner’s article and brush up on your oscil-
loscope techinique !

N raGes 230 to 238, inclusive, we present the
technical features and battery replacement num-
bers for practically every battery portable made.

In future issues of Service we will attemipt to feature
new receivers in this fashion in place of our previous
General Data section.

We can by this method cover the entire field and give
more coniplete information.

wo methods are shown, on page 229, whereby
small a-c motors can be operated on either a-c or
d-c. This should present an extra avenue for
profits to the enterprising Service Man. Low price rec-
ord players are available for a-c operation . . . many, in
fact, were distributed as circulation incentives by news-
papers throughout the country. . . . The Service Man
who can convert these to universal operation, inexpen-

sively, should reap a good reward.

ap1soN CAWEIN, recognized as one of the fore-
most television engineers in the country, dis-
cusses television antennae on page 246. His
appointment to direct television receiver development for
Farnsworth has just been announced. ServICE will
feature an exclusive series of articles on television funda-

mentals by Mr. Cawein starting in the next issue.



OVER A MILLION BENDS

Wthoet Conddocclos %/zzaéayz/

. <> 5

CRYSTAL MICROPHONE CABLE <

® Conductor of Super Flexible Construction and great me-
chanical strength.

® Non-Hygroscopic, high dielectric insulation.
@ Close tinned copper electrostatic shield.

® Tough, wear-resisting, rubber jacket.

Mail Coupon for Free Sample
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AR WHY THE PREFERENCE FOR

WE’LL SEE YOU
AT THE

SHOW SPACE

1018-20
STEINMETZ AVE,
OR ROOM
NOS. 556-557

STEVENS
HOTEL
CHICAGO

WRITE FOR FREE
NEW CATALOG.
In addition to =om-
plete information
about Utah Vibra-
tors, the mew Utah
catalog contains full
details about Utah

Transformers, Speak-
ers and Utah-Carter
parts. Write for
your copy today.

[y v~
SPEAKERS o
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TRANSFORMERS s

UTAH VIBRATORS HAS GROWN
WITH THE INDUSTRY

Utah Vibralors—the first to be used by automobile manufacturers
in their auto radios—have maintained their leadership because of
the outstanding design and acvanced engineering which keep pace
with modern radio developm=nt.

The most important vibrater developments have originated in the
Utah laboratory. Some of thern, which contributed largely tc the
4-year, 900% increase in auto redio volume were the original in‘ro-
duction, by Utah, of:

—the FULL WAVE Auto Radio Vibrator

—the Vibrator with armature swinging ACROSS the pole-piece

—the double parallel side member frame

—the SHUNT starting vibrator

—the vibrator reed with REDUCED CROSS-SECTION for graduated
flexibility.

These and many other improvements, plus Utah uniformity and
dependability, have won the eontinued preference for Utah Vibra-
tors as original equipmenl and for replacement requirements.

UTAH-CARTER PARTS
UTAH RADIO PRODUCTS CO

CHICAGO, ILLINOIS

_CABLE ADDRESS: UTARADIO — CHICAGO

www.americanradiohistorv. com
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Fig.5a. An alternating volt-

age applied across the Y

[vertical) deflecting plates

will cause the spot to move
up and down.

ok many years our kmowledge of
Fthe behavior of radio apparatus
has been largely inferential, based
on measurements made with static me-
ters. Our methods of testing have had
to be more or less blind. Considerable
skill was oiten necessary in drawing the
correct conclusion. This was particu-
larly true in every-day service work.
The advent of the cathode-ray oscil-
loscope at a commercial price has en-
abled the actual variation of the cur-
rents to be observed and has thereby
rendered testing technique many times
speedier and more certain. It is, how-
ever, essential that the operation of

such equipment be thoroughly under-
stood.
e o o ihe tube

The general arrangement of a mod-
ern cathode-ray tube is shown on the
front-cover. It comprises a cathode, a
control electrode (grid), and an anode
as in a normal tube, but the anode is
provided with a hole through which a
part of the electrons which leave the
cathode can escape. These electrons
travel down the tube in a compact beam
or pencil until they reach the far end

Fig. I. lnstead of a simple plate, the
modern cathode-ray tube employs two
or more cylinders.

YOUR
Cathode Ray

where they impinge on a screen of fluor-
escent imaterial and produce a spot of
light.

This spot is used to trace the pattern
required (by means which will be dis-
cussed shortly) and it is therefore nec-

By J. H REYNER

essary that it shall be as sharp and
brilliant as possible. Hence the tube is
constructed so that the pencil of elec-
trons which shoots through the hole in
the anode shall be compact and rich
in electrons since the brillance of the
spot is directly dependent on the num-
ber of electrons in the beam—i.e.,, on
the beam current. The cathode is made
very small, consisting of a small blob of
emitting material mounted on the end
of an indirectly heated cathode sheath.
Additional focusing is necessary, how-

Fig. 3. A positive potential applied to
either deflecting plate will attract the
electrons and deflect the beam.

THE VOLTAGE ON THE DEFLECTOR

OSCOPE

Fig. 5b.

is applied to the X (hori-

zontal) plates at the same

time, the spot will seem to
trace a wave.

If a linear voltage

ever, to obtain a really sharp spot.

A modern tube incorporates several
refinements, Instead of a simple plate
for the anode two or more cylinders
(see Fig. 1 and also front cover) are
used. In order to produce a high ve-
locity of the electrons, so that they have
appreciable energy when they reach the
screen and hence produce a brilliant
spot, the voltage on the second anode is
higher than that used in ordinary
tubes, 800 to 1200 volts being usual.
The first anode is maintained at a volt-
age somewhat lower than this and the
control electrode (grid) is kept nega-
tive to the cathode just like the grid of a
tube. This control electrode limits the
emission from the cathode to a suitable
value and concentrates the electrons into
a narrow little bundle or pencil.

This concentrating or focusing action
is continued by the two anodes. The
electrostatic fields set up by the differ-
ing potentials cause any divergent elec-
trons to return to the axis. This form
of tube thus has two controls—the bias
control on the control electrode, which
controls the number of electrons in the
beam (intensity control) and the first

Fig. 4a, b, c. If the deflecting plate

circuit is not connected to the second

anode, the plates will collect electrons
from the beam.

a

ILLUSTRATING
FOCUSSING ACTION
OF ELECTRON GUN

Fig.1

PLATES CAUSES THE SPOT
TO MOVE FROM A TO B
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anode voltage control (focus control).
For any setting of the control electrode
bias there is an optimum setting of the
first anode voltage. Proper focus is
only obtained when bo!li controls are
correctly set.

This may be tested by setting the os-
cilloscope in operation which some suit-
able deflecting voltage on the horizontal
scan (e. g., from the internal time hase).
Rotating the intensity control in the
direction which reduces the negative
bias will then cause the brilliance of the
line to increase. The focus control is
then adjusted and it will be found that
it also alters the brilliance. Restore
the brilliance to its original value with
the intensity control. If the focus is
better, continue the process until the
line on the screen is sharp and clear.
Ii the focus is worse the adjustment
must be carried out in the reverse di-
rection, using both controls as before.
With practice the process only takes a
few seconds and the photograph of Fig.
2 shows the type of result obtained.

Fig. 2. With practice, focusing takes

only a few seconds. The focusing control
should be adjusted so that the line on
the oscilloscope screen is thin and bright.

R

The electron beam will normally
travel down the axis of the tube, but
the value of the tube lies in the fact
that we can deflect the beam by the ap-
plication of electrical or 1magnetic
forces. If the beam is deflected the spot
on the screen changes its position and
it is thus possible by the application of
suitable deflecting forces to cause it to
trace almost any desired pattern.

In the customary oscillograph tube
the deflection is produced electrostatic-
ally. Two plates are located one on
each side of the beam. A positive po-
tential applied to either plate will at-
tract the electrons and thus cause the
beam to deflect as shown in Fig. 3.
Similarly a negative potential will re-
pel the beam and in fact the effective
deflection is dependent on the potential
difference across the plates. If they are
both at the same potential no deflection
will result.

It should be noted that the deflector
plates must be connected to the anode
of the tube. Fig. 4 shows several meth-
ods of connecting the deflector plates.
In Fig. 4a one plate is grounded while
the other is connected to the live side
of the work. At (b) the circuit is sym-
metrically arranged, while (c) shows
the system usually adopted in oscillo-
scopes to isolate any d-c potential in
the work circuit so that the beam is only
deflected by the alternating component.
The connection to gun is then obtained
through high resistance leaks.

If the deflector plates are not con-
nected to the anode they will collect
electrons from the beam, charge nega-
tively and set up a space charge which
may cut off the beam completely so that
the spot disappears.

tracing a pattern

I

-~
[e]
[s]
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® ® ® visual persistence

Fig. 5 illustrates the way in which a
pattern is built up on the screen. It is
customary to provide two pairs of de-
flecting plates at right angles, one caus-
ing movement of the spot in the hori-
zontal direction and the other in the
vertical direction.

An alternating voltage applied across
the vevtical plates will cause the spot
to move up and down. If the frequency
is very low the movement can be ob-
served, but if it is more than a few
cycles per second (e.g. the 60-cycle
power line frequency) the eye will be
unable to follow the movement and the
spot will appear to lengthen out into a
line. This is due to the visual persist-
ence of the eye which continues to see
the spot after it has gone. Since visual
persistence lasts for about 0.1 second at
normal brilliance the spot has time, on
a 60-cycle wave, to move up and down
over its travel several times and the
eye will see the spot in all its positions
at once, giving the impression of a con-
tinuous line. It should always be re-
membered, however, that this appar-
ently stationary line of light is really
built up by a rapidly oscillating spot.

Bearing this in mind, let us see what
happens if a second voltage is applied
to the horizontal plates. We will make
this voltage steadily increase at a uni-
form rate. As the spot moves up and
down it will be deflected to one side
and will therefore trace out a wave in-
instead of a single line and from the
shape of this wave we can see whether
any distortion is occurring.

The speed of travel across the screen
must be some small fraction of the ver-
tical speed. For example, if the work is
a 1000-cycle oscillation, then if we make
the horizontal traverse 1/1000 second
long we shall trace one complete wave.
A traverse 1/100 second would show ten
waves.

But 1/100 second is too short for
the eye to {follow, though visual per-
sistence would result in some faint im-
pression of waves as the spot flashed
across the screen. If the waveform un-
der examination is continuous, however,
there is no reason why the process
should not be repeated indefinitely.
This is what is accomplished by means
of the time base or horizontal sweep.

® ® ¢ iime base

The spot is caused to move across the
screen by applying to the horizontal
(or X) plates the voltage across a con-
denser charged through a high resist-
ance. The condenser does not build up
its full charge at once, the voltage ris-
ing generally as shown in Fig. 6. By
choosing the values of condenser and
resistance the time of charge mayv be



arranged to suit the particular require-
ments.

A discharge tube which is normally
non-conducting, but becomes a very good
conductor when the voltage on the
anode reaches a certain value, is con-
nected across the condenser. At this
point the tube fires, discharges the con-
denser and causes the spot on the ca-
thode-ray tube screen to fly back to the
starting point. The process then repeats
indefinitely so that the spot continues
to trace the same pattern over and over
again giving the impression of a station-
ary image.

It is clearly necessary to insure that
the various traces all lie exactly on top
of one another. This requires the speed
of the horizontal sweep to be very ex-
actly a sub-multiple of the work speed.
Fortunately, however, as we shall see,
this does not involve any difficulty, for
we can make the work hold the sweep
in correct synchronism.

The sweep discharge tube is usually
a gas-filled triode, though sometimes or-
dinary receiving tubes are employed in
special circuits. The grid is biased be-
yond cut off so that no current flows.
As the anode voltage rises, due to the
build up of charge on the condenser
(Fig. 6) a point is reached where cur-
rent starts. As soon as this happens
the gas in the tube is ionized and a very
rapid increase of current follows, dis-
charging the condenser instantaneously.
The voltage on the anode falls to zero
(or nearly so—actually to the ionizing
potential of the particular gas) and the
device resets itself.

The critical voltage at which the tube
fires depends on the grid bias, the value
of which is adjusted so that the tube
discharges at a voltage just sufficient to
sweep the spot over the screen of the
c-r tube. The length and time of the
sweep is controlled by the grid bias on
the gas tube.

e ® o gynchronism

This enables us to control the hori-
zontal sweep from the work by the sim-
ple expedient of feeding a small por-
tion of the work on to the grid of the
gas tube. Normally, if the sweep is
running at the correct speed, the tube
will fire at the end of a complete wave,
when the work voltage is zero. If the
sweep is running too fast, however, the
spot will reach the end of its travel too
soon and there will still be some work
voltage left. This will momentarily in-
crease the grid bias on the gas tube and
delay the operation until the work volt-
age is zero—i. e., until the end of the
wave.

Similarly if the sweep is too slow the
small percentage of work voltage super-
imposed on the steady grid bias of the
gas tube will cause it to trigger a little
carlier. The action is quite automatic,

though the amount of synchronism re-
quired will obviously differ according to
circumstances. In some instruments the
synchronism is fixed while in others a
variable control is provided.

In practice the action is as follows,
The irequency of the sweep is varied by
altering the value of the charging resist-
ance R (Fig. 7). This gives a fine con-
trol while broad steps are obtained by
changing the value of the condenser.
With a little synchronism applied the
fine control is altered slowly. When the
speed of the time base becomes nearly
correct the confused wave pattern on
the screen of the c-r tube will suddenly
resolve itself into a stationary pattern.
Further alteration of the frequency con-
trol will then cause the position of the
wave to shift slightly (due to synchron-
ism occurring at different points of the
wave) until the speed falls too far out
and the pattern is lost.

Still further rotation will cause the
wave to lock again, this time showing
one more or one less wave, depending
on which way the frequency is being
varied, and so on. With strong syn-
chronism the intervening step may not
occur, the pattern jumping suddenly
from one wave pattern to the next
higher or lower, while with too much
synchronism the wave may lock at two
different points on successive traces giv-
ing the type of pattern illustrated in
Fig. 8.

® o e incorrect adjustment

The sweep must be run at a suitable
speed, preferably a half or a third of
the work {frequency. The same fre-
quency will produce only a single wave
whose extremities cannot be examined
properly, Part of this wave will be

Fig.fs(a)

Fig. 16 (b)

Fig. 9.
(time base) is much too slow, the waves

If the frequency of the sweep

will be so close together as to be

indistinguishable.

lost because the return trace is not in-
finitely short. It is therefore better to
adjust the sweep to show at least two
or three waves,

If the sweep is much too slow the
waves will be so close together as to be
indistinguishable and a pattern such as
that shown in Fig. 9 results. On the
other hand, if the sweep is too fast only
a portion of the wave will be traced out
at each sweep and a cat’s cradle pattern
like Fig. 10 will be obtained. A pat-
tern like this will not synchronize and
will weave through the screen continu-
ously,

In an instrument having a fixed syn-
chronizing adjustment it may be found
that the pattern locks satisfactorily at
large amplitudes but slips at lower
values. This arises because the altera-
tion of the amplitude control also varies
the amount of work voltage fed to the
sweep circuit. At smaller amplitudes
the synchronizing voltage is therefore
less, and the sweep has to be more accu-
rately adjusted. It may also arise in
the simpler types of instrument due to
interaction between the sweep circuit
and the amplifier. The remedy for this
is to readjust the sweep frequency con-
trol very slightly.
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e o o deflection amplifiers

The sensitivity of a cathode-ray tube,
i. e. the deflection produced on the
screen for a given voltage across the
deflector plates, depends on the con-
struction of the tube and its operating
voltage. II the anode voltage is doubled
the sensitivity is halved, the two are
inversely proportional.

A given voltage on the deflector
plates will produce a certain angular
deflection of the beam. Hence the
longer the tube the greater the actual
movement of the spot for a given de-
flecting woltage. The designer thus has

Apart from this the deflection ampli-
fiers are straightiforward. They must
be designed to handle an anode swing at
least equal to the peak swing required
to fill the tube and they should have
negligible distortion—certainly less than
1 percent. It is of little use to employ
an oscilloscope to estimate distortion if
the amplifier in the instrument itself is
not above reproach.
¢ o o gapplications

Actually, after a little practice, dis-
tortion of sufficient severity to be audi-
ble can readily be detected on the c-r

WITH

WITH MAGNETIC DEFLECTION
THE MOVEMENT OF THE
SPOT IS AT RIGHT ANGLES

TO THE FIELD

Fig.14

ELECTROSTATIC
DEFLECTION

THE MOVEMENT
1S IN THE
DIRECTION

OF THE FIELD

50 Mmfd.

To input
of oscilloscope

to comproniise between sensitivity and
convenience.

The tube sensitivity is usually quoted
in the form Detlection = k/V mm per
volt, where V is the anode voltage. This
is the d-c sensitivity and the results
must be converted to rms values in most
cases. For example, a typical tube
would have a sensitivity of 250/V. If
V is 750, this means a deflection of 0.33
mm will be obtained {or one volt on the
plates, or alternatively that 3 volts
would be required to produce a deflec-
tion of 1 mm.

If the tube has a 3-inch screen the
maximum useful deflection will be about
30 mm, requiring 150-volts peak swing.
The peak value of an ordinary sine
wave, however, is 1.41 tines the rms
value in both directions. Hence the
value of rms voltage required to fill the
tube will be 150/2.82 = 53.

Since in many cases the voltage to
be examined is less than one volt, it is
clear that some form of amplifier will
be required. This is usually built into
the instrument and may be either a tri-
ode or a pentode. The latter is obvi-
ously preferable on the score of higher
gain and smaller input capacitance.

This latter point is important because
it is necessary to include a gain control,
which must obviously be on the input.
If the resistance of this potentiometer
is to be high, so that it will not shunt
the circuit under test to any serious
extent, the effective input capacity of
the amplifier tube must be small or there
will be a marked attenuation of the
upper frequencies.
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tube and a few moments with the oscil-
loscope will quickly show the point at
which the defect is introduced. The os-
cilloscope should be connected in turn
to the output and then to various points
progressively farther back in the am-
plifier.

Both the input to the amplifier and the
direct feed to the Y plates should be
isolated with condensers of adequate
working voltage as shown in Fig. 4c.
The lead may then be connected to grid
or plate circuits indiscriminately. It
should be noted, however, that in chang-
ing over from plate to grid or vice
versa the charge or discharge of the
isolating condenser will momentarily
send the pattern off the screen. This
will do no harm.

It should be possible to connect di-
vectly to the deflecting plates without
going through the amplifier so that the
high voltages in the plate circuit of
the output stage may be examined. It
may even be necessary to step down
the voltage. This may be accomplished
by a simple potentiometer arrangement
as shown in Fig. 12. The values of the
resistors should be high enough not to
absorlh appreciable power, but not too
high or the stray capacities (including
the capacity across the deflector plates
of the oscilloscope) will shunt the upper
frequencies.
e o ¢ inverted image

It should be noted here that some ani-
biguity exists as to the sense of the
image (i. e, which is top and bottom).
For example, if a pattern of the type

shown in Fig. 13 is obtained one would
be tempted to assume that the distortion
was due to too nmuch grid bias causing
bottom bending. Actually it was due to
grid current and the wave form is, in
fact, upside down.

The same waveform applied directly
to c-r plates and then to the input of the
amplifier will appear inverted because of
the phase change in the amplifier. An
increase in potential, which would cause
the spot to move upwards (say) when
applied directly to the plate will, when
applied to the amplifier grid, cause the
plate potential to fall and cause the
spot to move downwards. Similarly in
running through an amplifier the sense
of the image will reverse as one goes
from plate to grid.

At first this may be a little confusing,
but with a little thought the difficulties
disappear. For example, it is always
possible to make a tube distort in a
known way. Short circuiting the ca-
thode resistor will produce grid dis-
tortion and the effect on the waveform
can be seen at a glance. If the top of
the wave flattens the image is the right
way up. If the bottom flattens the im-
age is reversed and the results can
be interpreted accordingly. There is
no need to turn the image upside down
again. It is just as easy to work with
the inverted image.

¢ o ¢ magnetic deflection

It is possible to deflect the beam with
a magnetic field produced by two coils
located one on either side of the tube.
The deflection produced is at right an-
gles to the direction of the field as shown
in Fig. 14.

The figure also shows the direction of
deflection with the customary deflector
plates. It should be observed that the
vertical plates (producing the up and
down movement) are actually horizon-
tal. To avoid ambiguity the plates are
often spoken of as the X and Y plates,
the X plates being those which produce
the horizontal deflection.

Magnetic deflection is occasionally
convenient for current measurements,
but the resistance of the coils results in
the loss of appreciable power (in com-
parison with the negligible consumption
with electrostatic methods). The more
usual method of measuring current is
to insert a small resistance of 50 or 100
ohms in the circuit under test and to
connect the oscilloscope across this.

The susceptibility of the tulie to mag-
netic deflection means that any stray
magnetic field must be avoided. The
power transformer in the instrument
itself must be carefully located; the best
position is immediately behind the tube.
LEven heater wiring running close to the
tube has heen known to set up sufficient
field to produce unauthorized deflec-

(Continued on page 248)
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INSTANTANEOUS
RECORDING

By MAURICE APSTEIN*

I_\'ST:\NTANFOUS recording has
come of age. One has only to make
a comparison between a four or five
vear old aluminuu disc and a modern
high-fidelitv acetate transcription to
fully appreciate how far the industry
has progressed in this period. This
does not mean that aluminum has be-

Morlen Llectric (
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come outmoded or that the only m-
provement has been in disc material.
However, the recording engineer now
has a wider variety of materials to
choose from, which allows him to pick
the material best suited for his particu-
lar purpose. Previously he had to take
his aluminum and like it.

In addition to the increase in the
types of materials available, there has
been a concurrent increase in the types
of equipment offered on the open mar-
ket. We may lay this equipment im-
provement almost entirely at the feet of
the acetate, or nitrocellulose blank. Re-
cording on blanks of this type require
definitely superior technique and equip-
ment for satisfactory results. These re-
quirements led to improvements in
mechanism, materials, and experience
which applied to the older aluminum
blanks result in vastly improved per-
formance, even from the latter.

The persistent demand by the broad-
casting, moving picture, and theatrical
training industries, for higher and
higher fidelity instantaneous recordings
contributed to a great degree in obtain-
ing the present standards of periorm-
ance in the industry. Instantancous
transcriptions are possible today, which
are in every way the equal of and in
some respects superior to, the best com-
mercial pressings obtained from wax
masters.

e e o sluminum

A few broad characteristics apply
equally well to all recording equipment
and it is perhaps desirable to comment
upon them at the outset. The first ques-
tion to be considered is the material to
be recorded. Although it is unques-
tioned that higher fidelity recordings
mav be engraved upon nitrocellulose
blanks than upon aluminum, the latter
still retains a definite place in the in-
stantaneous recording field. Where the
ultimate operator may be unskilled, such
as in non-technical schools, or where
high fidelity results are not required,
such as for strictly speech recording at
a high pickup level, aluminum may be
found to have decided advantages. The
primary fault of the aluminum blank is
its high needle scratch level. If the
source of sound is close to the micro-
phone, and more or less constant in
level, and if clearness in enunciation

Ilfustrations to the left show,

from top to bottom, Allied,

Port-O-Vox and Bogen port-
able recorders.

rather than naturalness of the voice is
desired, the relative ruggedness, cheap-
ness, and simpler recording technique
of aluminum become important. This
is especially so if a large quantity of
blanks are to be made with minimum
waste motion. In addition, if the blanks
are to be played back by laymen, and
no control can be exercised over the
type of playback used, the soit wood
or cactus needle used to reproduce from
aluminum practically insures the record
from damage due to a poor playback
mechanism. Under the above condi-
tions, constancy of turntable speed, and
precision of grooving mechanism are
not nearly so important as with acetate,
with the result that in general, an inex-
pensive recorder may be entirely ser-
viceable.

& & o ,cetate

For the vast majority of uses to
which instantaneous recordings are put,
the nitrocellulose, or acetate blank has
many proven superiorities. Its low
scratch level, its ability to be played
back with a steel needle, and its superb
reproduction capabilities, more than
compensate for the increased care re-
quired in the design, manufacture and
operation of every component in the
entire recording system. Although the
discs themselves are non-inflammable,
it must be kept in mind that the thread
which 1s cut from the blank is
HIGHLY INFLAMMABLE and great
care should be taken to dispose of this
thread immediately, and to keep the ma-
chine free of stray shavings at all times.

Manufacturer’s claims to the con-
trary, it has been the writer’s experi-
ence that unrecorded blanks should be
kept in airtight containers before cut-
ting, to prevent hardening of the sur-
face. The blank usually consists of a
layer 0.004 to 0.006 in of nitrocellulose
lacquer deposited evenly over the sur-
face of an aluminum blank. Some
makers deposit the film in several thin
applications ; others apply it in one op-
eration. Regardless of method, the pri-
mary requisites seem to be smoothness.
of coat and absolute homogeneity of
compound. Smoothness can be very
readily detected by holding the blank
up to oblique light and noting the pres-
ence or absence of waves in the surface.
Hard spots are practically impossible to
detect before recording, and are present
to a greater or lesser degree in all ma-
terials. The presence of hard spots
tends to score the cutting stvlus and
results in rapid stvlus wear as well as
detectable scoring of the groove after
the stylus has cut through the hard spot.
After recording, hard spots can be de-
tected by a careful examination of the
groove with a microscope. Unfortu-
nately, the only constructive advice



whicli can be offered on this point is
to try unrecorded grooving of several
blanks of each available manufacture,
and choose the material which shows
the smuallest average number of hard
spots. By muaking this examination on
a groove which carries no modulation
the (etection of irregularities in the
groove is facilitated.

Hard spots are not to be confused
with general hardness of material
Some cellulose blanks are considerably
softer than others, take less power to
cut, and give longer stylus life. They
have the disadvantages of poor high
frequency response due to swift erasure
of these irequencies during playback,
and somewhat reduced life in general.
Highest fidelity will be obtained with
the harder blanks in spite of accelerated
stylus wear and the necessity of in-
creased recording level.

® ® o motor drive

With regard to the recording mech-
anismy, a paramount question is the con-
stancy of speed of the turntable and
ireedom from vibration of the motor
drive. The quest for constant speed has
been a long painstaking one, and no
completely satisfactory solution has yet
been evolved. Probably the closest ap-
proach to the ideal is the method of
drive horrowed from the old lathe type
wax recorders where a synchronous
motor is mounted with its own gear box
on a base separate from the recorder
proper, and coupled to the turntable
through an oil-damped vibration proof
coupling. This method is both bulky
and expensive, but due to its excellent
performance is still used in one varia-
tion or another on a few of the higher
priced studio type machines.

Another type of drive becoming in-
creasingly popular is the so-called rim
drive. This is a very simple system and
quite effective, but its performance de-
pends to a great degree upon the pre-
cision with which the parts have been
machined. Being gearless, it leaves no
gearmarks or chattering on the blank,
but unless the turntable rim is very ac-
curately machined there is some ten-
dency to wow. One method of insuring
that the center bearing hole and the
rim of the turntable are concentric is
to bore and ream the center hole, and
turn down the driving surface of the
turntable (either inner or outer sur-
face of the rim) without removing the
plate from the lathe. A disadvantage
of rim drive in some designs is that
when the machine is left idle, with
pressure exerted on the rubber idler for
some time, the idler develops a slight
flat at the point of contact with the
turntable. Users of this type machine
who have found that after some time
the drive has developed a wow will

Illustrations to the right show,

from top to bottom, RCA,

Fairchild and Universal port-

able recorders.

almost certainly be able to trace it to
this cause. If the design of the drive is
such that this idler pressure when the
machine is not in use cannot be avoided,
the turntable should be removed from
the machine if it is to be left idle for
more than a day or so. Some machines
with dual speed drive, have a neutral
position on the speed change lever in
which position neither idler is in con-
tact with the turntable rim. The speed
change lever should he moved to this
position when the machine is not in use.

The simplicity, flexibility, economy,
and compactness of the rim drive makes
it worth while for the manufacturer to
spend a little nmore time on the machin-
ing and assembly than on more compli-
cated types, with the result that it has
been almost universally adopted for
portable machines, and with some varia-
tion, for some of the more popular stu-
dio machines,

A modification of the rim drive is
used on some studio machines in the
form of a belt drive in which the rim
of the turntable is grooved to form a
large pulley. This method has the defi-
nite advantage that irregularities in the
turntable groove do not affect the speed
nearly as much as in the direct rim
drive, but due to its resiliency care
must be exercised in the choice of the
belt if wows due to whipping are to be
avoided. Being more bulky than direct
rim drive, belt drive is used mostly
on studio type machines and usually
requires a change in belt for shiiting
speed from 33 1/3 to 78 rpm. Advocates
of this system claim that its smooth run-
ning characteristics far outweigh the
disadvantages of bulk and somewhat
awkward speed change.

In the final analysis, a smooth run-
ning turntable depends upon precision
machining, and precision machining is
expensive. Of necessity, therefore,
those designs which use inherently few
parts allow a greater amount of skilled
time to be expended upon each part,
with the result that a high degree of
precision can be maintained at compara-
tively low cost on the simpler types of
drives. If compactness is not neces-
sary in a particular application, bulk
may well be considered an advantage,
since the greater the mass of any given
component, the lower will be its nat-
ural frequency of vibration and there

CmnRnnn " S I

N ANY young and rapidly growing industry,

one unfortunate result of so much activity
in many quarters at the same time is a certain
amount of confusion. New ideas, new methods,
new materials, new claims, come so thick and
fast that the recording engineer himself is at
a loss to properly evaluate them.

It is in an attempt to assist those interested
in making instantaneous recordings for any
one of a variety of purposes that this article

DEB

will be less likelihood that the natural
period will fall within the frequency
range of the reproduction,
® ® @ groove

Much has been written about cutting
styli and the desirable characteristics
of various materials and dimensions as

..... T P
is written. It is in no sense to be considered
a theoretical discussion of the merits of differ-
ent methods. Rather it should be looked upon
as a broad survey of the better known mechan-
isms and materials available, and a correlation
of the tremendous amount of printed informa-
tion on the subject, presented in such fashion
as to enable the prospective opsrator to de-
cide the particular mechanism, tschnique and
material best suited to his needs.
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When the modern miracle of
radiowasadded to theroyal palace
at Bagdad, of Arabian Nights fame,
the genie of Aladdin’s Lamp was
of no help. But the genius of Ray-
theon engineers provided Raythe-
on Tubes, sturdily built for
dependable service in any far-off
corner of the world.

Dependability is a necessary

requirement for this royal equip-
ment—radio servicemen are few
and far between in this kingdom
of Arabia. So naturally, it is Ray-
theon-equipped—RayLheon offers
the utmeost in long life and de-
pendability.

Even a king could find no
betler radio tubes than you can
give your customers—yel they
cost no more than the second best
tubes. They are your safest and
mosl profitable tube investment,
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Presto, Jr.

well as depth and width of cut.

In engraving aluminum, it is gener-
ally accepted that a broad shallow
groove is most desirable, and that the
shallowest groove that will track prop-
erly on playback will produce the least
surface noise. Such a groove is obtain-
able over a wide range of angle and
weight combinations with the result that
almost any groove which is just deep
cnough to track with a cactus needle
will produce satisfactory results.

Cellulose blanks present quite a dif-
ferent picture. The optimum groove
depends upon a great number of con-
flicting factors and proper adjustment
is very important. Moreover, different
shapes of groove may be optimum for
different applications. Some of the fac-
tors affecting the choice and adjust-
ment of the cutting stvlus are: shape
of reproducing needle, stylus wear, heat
generated during cutting, groove wear
during playback, and adaptability to
processing for pressings. Most play-
back needles are designed to be used in
a 90 degree groove. Consequently, if
pressings are to be made from the mas-
ter, this angle is probably most prefera-
ble. If the master itself is to be playved
repeatedly, most recording engineers
prefer a stylus ground to a slightly
wider angle, claiming longer record
wear and less scoring of the recording
stylus during cutting. For general work
a groove angle hetween 90 degrees and
105 degrees is perfectly satisfactory,
providing the playback pickup has an
unbalanced weight of less than 3 and
preferably 1 to 2 ounces. Because op-
timum width of groove will vary with
the number of lines per inch engraved,
it is a bit ditficult to recommend such
width.

In the most popular lead screw pitch
of 96 lines to the inch the groove should
be about 0.005 in wide and half as deep
with a maximum deviation in record-
ing of 0.002 in to each side. A very sim-
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ple method of approximating this ad-
justment is to make the width of the
groove equal to the space, or land be-
tween grooves. This can quite easily be
done with a glass or recording micro-
scope, and it mayv be well to remark at
this point that a recording microscope
is unquestionably one of the most valu-
able adjuncts to a recording engineer’s
accessory equipment. Such things as
width and depth of cut, stylus and rec-
ord wear, scoring and overcutting, are
all plainly visible and easily corrected
with  such an instrument available.
Without one, the operator must rely
solely upon aural evidence, by which it
is extremely difhcult to diagnose these
defects.

stylus

The advocates of various stylus mate-
rials have many pros and cons for each
type. The various steels are good for
about 15 minutes of recording, although

Ceallutone.

some of special alloys like stellite mayv
be used considerably longer. Sapphires
are serviceable for at least several
hours, sometimes as many as twelve or
fifteen, depending upon the particular
jewel and the tolerable surface noise.
One objection to the sapphire is the
tendency to economize by using the
rather expensive stylus too long. Most
recordists prefer to use steel, and
change every filteen minutes. The time
required in properly setting up the
stylus is very often an inconvenience in
which case the sapphire becomes more
desirable. A new sapphire is usually
several db quieter than steel, growing

gradually noisier as recording pro-
gresses.
¢ o o cutter

The cutting head has been the weak-
est link in the whole recording system.
It is only recently that cutters have been
sufficiently improved to take full ad-

vantage of the fidelity possibilities of
acetate discs. A small mass in the nov.
ing system, and the absence of non-
linear clements are important for dis-
tortionless engraving. The most proba-
ble further improvements in cutters:
will be in the developient of moving
coil cutting heads for acetate similar to
the cutters used in wax recording in the
larger studios.

¢ o o amplifier

Recording  amplifier design has
reached such a high degree of excel-
lence that not much comment is neces-
sary in this regard. It should be men-
tioned that the incorporation of negative
feedback in the circuit is highly desir-
able for low distortion and good output
regulation with variation in cutter im-
pedance over the frequency spectrum.
The proper treatment of amplifier re-
sponse is to use an inherently flat am-
plifier and apply external equalizing
networks to give the desired recording
response. A\ word of caution with re-
gard to this procedure may be helpful.
Many equalizing networks introduce
distortion which is more detrimental to
the final recording than the poor fre-
quency response which thev correct.
This effect is especially true when heavy
equalization is resorted to at one point
in the system. For this reason it is de-
sirable to obtain the equalization at sev-
eral different points in the svstem, obh-
taining partial equalization at each
point.

Another important aspect of record-
ing amplifiers is that of output level.
It is well to have an amplifier whose
output capabilities are far in excess of
the level required for actual cutting.

Automatic volume compression is be-
coming increasingly popular with re-
cording amplifier designers, but as yet
these volume or peak limiters are not
completely satisfactory for all types of
work. A much needed amplifier is one
which will incorporate @ distortionless
compressor. Such an amplifier would
allow a higher average recording level
with the resulting higher signal to sur-
face ratio. Tt is hoped that a compressor
of this type will soon be forthcoming.

The accompanying chart represents a
compilation of the various features of
most of the well-known recorders on
the open market. With the above gen-
eral remarks in mind, the prospective
recordist should be able to evaluate their
various characteristics and decide which
particular machine will best meet his
requirenients. In conclusion, the writer
wishes to express his appreciation to
Robert G. Herzog, Editor of SEervicE
and to the various manufacturers of re-
cording equipment for tleir cooperation
in supplyving much of the material upon
which this chart is based.



SYNC MOTORS
ON D-C

By M. E. RESLAG

IBRATORS are continually in-

vading new fields ever since the
auto-radio manufacturers convinced the
skeptical that these interrupters were
practical. Some units are now being
used, and others are in the design stage,
for aircraft applications. This use de-
mands the last word in reliability.

® o o ixtycycle inverter

A non-synchronous vibrator unit was
used to obtain the data for this article.
Rated at 30 watts maximum input, it
has an efficiency of 80 to 85 percent
when used with a proper load circuit.
With an inductive load such as that pre-
sented by an a-c phonograph motor, a
power factor correcting condenser of a
proper value must be used. Even with
considerable variation in input voltage,
a frequency of 60 cvcles is maintained

Motor
Ri 3 R2 m
100 Ohms 000 Ohms
5 watt -, Yo watt

Fig. |. A vibrator makes a reliable device

for operating a synchronous motor from a

d-c source. A-c operation is also pos-
sible, of course.

quite closely. The load may also vary
within wide limits with little effect on
frequency. This is important because
the frequency is the determining factor
in the speed of synchronous motors.
Making and breaking an inductive
load of this order 120 times a second
causes severe surges of current which
set np transients of high amplitudes
that are capable of spattering interfer-
ence over a wide band of radio and
audio frequencies if certain precautions
are ignored. A hash filter to kill or

limit oscillations as they are produced
and a line filter to keep interference out
of the power line constitute the noise
preventing devices.  Because of the
wide range of frequencies generated,
noise would not only affect local radio
sets but will be picked up in the photo-
graph amplifier as well.

® o & ywave form

A snicoth square wave, free of tran-
sients, is the goal of every decent vi-
brator. This tvpe of wave gives the
highest effective voltage. In fact, the
effective voltage will he substantially
equal to the peak voltage which, in
turn, is the voltage of the d-c line feed-
ing the vibrator. If the inverter could
turn out a sine wave, the effective volt-
age would be only 0.707 of the d-c line
voltage, mnecessitating a transformer,
tapped windings or other expedient to
provide a-c, d-c operation of the phano-
graph motor (or other load). How-
ever, more heat will he developed in
the load with a square wave although,
in most cases, this will be of no conse-
quence. The accompanying table gives
the voltage obtainable with several pho-
nograph motors when using the con-
stants shown in Fig. 1. The speed of
these motors will he independent of the
terminal voltage within reasonable lim-
its.  Only an abnormally low voltage
will cause slippage.

® o ¢ c(ircuit

Fig. 1 shows the means of switching
the motor from a-c to d-c operation with
the vibrator inverter. A J3-pole double
throw switch is used. Condenser C, is
necessary to keep disturbances out of the
power line. R, in combination with
C, C, and limits surges or kick-
backs resulting from inductive loads. C;
is a 2-mfd paper condenser which gives
optimum power factor when used with
the motors in the accompanying table.
R, is necessary because it is not feas-
ible to wind the small exciting coil for
the full 120 volts. R, and C, constitute
a hash filter and C. is recommended by
the manufacturer for best operation,

e o e apother method

Another method of employing a-c
motors on d-c 1s shown in Fig. 2. Two

25L6s in a simple push-pull oscillator
circuit are capable of delivering 12
watts at 60 cycles. The a-f choke is
important as attempts to run d-c through
the motor by bringing out a center tap
were unsuccessiul, This converter will
run an RCA synchronous motor taking
9 to 10 watts or any other motor of
this rating. (Note: The other motors
listed in the table require too much
power and will not perform satisfac-
torily.)

® ¢ o other applications

The utility of these inverters is not
limited to phonograph motors, of course,
as any other type of a-c motor or ap-
pliance within the wattage rating may
be converted to d-c operation. Timers
for use in photography and devices us-
ing electric clock motors, where exact
time to the split second is not important,
may be so operated. If Fig. 1 is used,
the value of the power factor condenser,
C., depends upon the motor. Connect-
ing an oscillograph across the load, the
proper value is that which gives the
smootliest waveform; the wave with a
minimum of transients. In general, for
inductive loads, the heavier the load, the
larger the value of C, required. Re-
mewmber that the life of a vibrator de-
pends somewhat on the waveform in
that the presence of transients causes

Motor
s =
To
105-125 V.
AC.-DC.
60~

Ballast Tube

Fig. 2. A pair of 25L4Gs in a simple
push-pull oscillator circuit is capable of
delivering 12 watts at 60 cycles.

severe sparking which is tough on the
contacts.

® o o output voltages
[uput watts  Qutput volts
Motor d-c a-c
RCA synchronous.. 14 115
Alliance rim driven. 1815 110
Webster rim driven. 1615 111

D-C line voltage during the tests, 118 volts.
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BATTERY

By HENRY

ORTABLE battery sets are going
Pstrong this year due largely to the

new 1.4-volt series of economical
tubes. The big feature of the season is
the self-contained loop antenna which
permits operation of the recetver any-
where, even while walking along the
street. Most models, however, provide
a connection for an external antenna
and ground to provide more satisfactory
operation in spots remote from broad-
cast transmitters.

* © ¢ circuit

The typical receiver is a 4-tube super-
heterodyne with a 1A7G oscillator-con-
verter, a IN5SG i-f stage, a 1HSG de-
tector-ave-first audio and a 1C5G power
pentode. Only one t-r-f set is noted
(Sentinel Model 170BL). A number
of sets have a fifth tube either employed
as a second i-f amplifier or as a pre-
amplifier in an r-f stage. In the latter
case a 3-gang condenser is used. The
Detrola Model 286 features an r-f stage.

The f{requency range covered by
these new portables contains only the
broadcast band, extended in some cases
at the high frequency end to include the
police band. Only one receiver (Set-
chell-Carlson) has included a short
wave band.

Most sets are colorful and attractive-
ly dressed. The most popular covering
is a waterproof airplane fabric although
there are a number of sets with cow-
hide, rawhide and what-not-hide fin-
ishes, some real, many synthetic, A few
manufacturers feature flexible carrying
cases, some as standard equipment,
some optional. Weights vary from 7
lbs for the “Pee Wee” models to about
17 1bs depending largely upon the selec-
tion of batteries. Phonograph models
are an additional 4 or 5 lbs heavier.
Several designs have included rectifier
tubes and accessories adapting the sets
for a-c or a-c, d-c line operation to save
battery life when convenient. Garod,
Lafayette, Port-O-Matic and Setchell-
Carlson are a few featuring line opera-
tion. These sets, of course, are some-
what heavier than straight battery
models. When line operation is contem-
plated for an extended period, it is ad-
visable to remove the batteries from the
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cabinet as their life is shortened con-
siderably when they are subjected to
even moderately increased temperatures.

® o o |hattery drain

In the interest of low B drain, all sets
use over-biased power tubes. This
practise, while increasing the percentage
of harmonics, seems justified as the
quality is quite acceptable. Power out-
puts vary from 100 milliwatts for sets
using the 1A5G pentode to 275 milli-
watts developed by the new 1Q5G beam
power tube. Most models are using the
1C5G, however, with an approximate
output of 200 milliwatts. Practically all
the sets draw between 9 and 12 milli-
amperes B current with no signal, the
current increasing by a few ma with
strong signals. The typical 4-tube set
draws 250 ma for the filaments; the
5-tube sets, 300 ma. The low output
models using the 1A5G draw 50 ma
less.

L L] ® |°°p

Loop considerations are interesting
despite their designation as “wavemag-
nets,” “looptennas,” etc. Loops wound
on treated cross-sticks and those wound
as self-supporting pancakes have the
best Q; 185 to 225 out of the cabinet,
and 80 to 100 mounted in place; depend-
ing largely on the frequency of meas-
urement. Qs as high as 300-400 have
been obtained in air with 80 strand Litz
wire under ideal conditions. The grid is
invariably connected to the center of the
loop; i.e., the inside and smallest turn,
with the outside turn going to the AVC
bus or low potential input. Stray ca-
pacity is minimized by connecting the
loop in this manner, making it easy to
obtain tracking over the entire fre-
quency range. Coupling between the
loop and i-f stages must be held to an
extremely low value as oscillation at the
low frequency end (550 kc) is easily
brought about by sloppy leads, improp-
erly fitted tube shields and anything else
tending toward coupling the loop to i-f
elements. Some loops are completely
ericlosed, being wound over the cabinet
and covered by the cloth finish. A few
sets use a masonite back which is ideal

ADMIRAL 4
164-4D

WELLS -GARDNER
44 E5-906 —>»

CESPEY 9424
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Detrola Model 282, 286 features a r-f
stage and a three-gang condenser.

in that it doesn’t warp or change the
Q of the loop.

® o o speaker

Dust-proof permanent magnet speak-
ers are featured in all designs varying
from 4 to 6% inches with most sets
using 5-inch speakers. A good magnet
averaging 7 oz is necessary to produce
satisfactory quality. A suppression of
lows is noted which is necessary because
of muffling in the cabinet. No air
pumping can take place in these cab-
inets. It is important to replace the
dust-proof cap when servicing these
portables.

Since pilot lights are an unwarran-
ted extravagance novel on-off indica-

tors are employed. Double-pole switches
are used, one pole for the A battery;
the second for the B battery. This is
necessary because of the widespread
use of electrolytic condensers which
would slowly drain the B batteries.
High quality electrolytics must never-
theless be used to minimize drain while
in use. Interchangeable bantam tubes
are now available and are standard
equipment in one model (DeWald).
Note that the different types power
tubes 1A5G, 1C5G and 1Q5G are not
interchangeable.

e o o f

Iron core i-f transformers are com-
mon and a few sets use iron core oscil-
lator coils. By making them moveable
means are provided for I-f padding.
Cut sections are noted in a few gang
condensers. Don’t look for padding con-
densers in these models. R-f calibra-
tion must be made in the cabinet with
both the batteries and loop in position
because the batteries and chassis cause
absorption and add capacity to the loop.
The i-f is peaked between 450 and 465
ke depending upon the location of the
receiver and the frequency of probable
interference, A resistance-coupled i-f
by Emerson is unusual. I-f filters are

INSG
ist. I-F

10,000
Ohms

100,000
Oohms’

B+ 30V

Emerson Models CE-259, -260, -263 em-
ploy an extra resistance coupled i-f stage.

used to isolate r-f and a-f circuits. A
filament filter is noted on the converter
tube of one 3-tube set. Shunt avc re-
sistors are noted in some units, since
it is necessary to pin down the avc bus
when the i-f tubes have a high contact
potential.

Selectivity of portables is not very
critical because of limited pickup. When
interference is bothersome it is prefer-
able to turn the “loop until the inter-
fering station is at a minimum setting
rather than to turn the loop for a maxi-
mum setting for the wanted station.
Loops have a rather sharp minimum but
a very broad maximum directivity. A
majority of sets have provision for an
external antenna and ground, one turn

(Continned on page 240)
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TELEVISION KITI ')

HERE’S a tidal wave of interest and enthusiasm about Tele-

vision just getting started, a wave that will sweep extra profits
into the pockets of the alert dealer! Be prepared for it with the first
practical Television Kit—designed and offered by MEISSNER!'
For years Meissner has worked with Television, just to be pre-
pared when Real Television arrived. It’s HERE NOW—and the
MEISSNER Television Kit is Ready for your rapidly growing
Television market, with Meissner quality at a moderate price!
Be prepared for the Television market! See it at your parts job-
ber or mail the coupon today for complete information and dealer
prices!

SEE YOUR PARTS JOBBER OR WRITE

DEPT. §-5
MT. CARMEL,
ILLINOIS

A FTAMOUS

NAME

§ Address .. _________.__ S
Civy_ . ____. - .. State
(]

OR

#a

I é-' PRACTICAL TELEVISION KIT!
® Sound 1s wel? as Video—both in one unit!

@ New SHOCK PROOF Design! @ 5-inch tube:
® Walnut Cabinet available at slight additional cost.

® Meissner Quality at a price any one can afford to pay!

FOR COMPLETE DETAILS
o P — — . —

MAIL COUPON! |
MEISSNER MFG. CO., Dept. $-5, Mt. Carmel, Il
Please rush me complete information on Television Kits with

dealer prices. I

w o DECADES
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PORTABLE RECEIVER
BATTERY REPLACEMENT DATA

A

Burgess Eveready General Philco Ray-0-Vac | Other
ADMIRAL 164-4D| 2-B30  1-6F | 2-762  1-741 | 2-v30B 1-6F1| 2-P-305  — | 2-P 5303 1-PI6A
3905 {-5DAE0 - - — — — =
AIR-KING 3910 2-B30 {-6F | 2-762 1-744 2-V30B 1-6F1 | 2-P-305 = 2-P 5303 {1-P36A
80 2-830 {-4FA | 2-762 1-742 | 2-v30B 1-6F1 | 2-P-305 1-P-94|2-P 5303 1-PI36A
AUTOCRAT 38 — = — — BB-60-P 1-P94A
AUTOMATIC P43;45/ 2-B30 1-4F | 2-762  1-742 | 2-V30B  1-4F1| 2-P-305 {-P-94|2-P5303 {-P43A
BELMONT 403 | 2-B30  {-8F | 2-762  {-741 | 2-V30B {-6F4 | 2-P-305 — |2-P5303 {-P96A
COLONIAL 2-B30 « |2-782 . 2-v30B e |2-P-305 ¢ |2-P5303 o
286 2-B30 1-8F | 2-762 1-744 2-v30B 1-6F1 2-P-305 = 2-P5303 1-P3Y6A
DETROLA 555385 | © 2 s _ = 5 L = 2 =
408 2-B30 1-4F | 2-762 y-742 | 2-v30B 1-4F1 | 2-P-305 {-P-94 2-P5303 1-P49A
DE WALD  408R | 2-B30  {1-8F|2-762  {-74f | 2-v30B {-6F1 | 2-P-305  — | 2:P5303 1-Po6A
409 2-B30 {-8F | 2-762 1-744 2-v308 1-6F1 | 2-P-305 = 2-P5303 1{-P36A
415 | 1-50A60 = - - - - = - =
EMERSON CE259,260 | 2-B30 {-4F | 2-762 1-742 | 2-v30B 1-4F1 2-P-305 1-P-94 | 2-P5303 {-P49A
CE263,CT215] 2-B30 1-8F | 2-762 1-T744 2-v308 1-6F1 2-P-305 - 2-P5303 1-P96A
ESPEY 942 | 1-6TAE0 = - — —
FADA (P49.,PD4% | 5.830  {-4F|2-762 — 4-742 | 2V30B {-4Ff | 2-P-305 1-P-94)2-P5303 {-P4SA
GALVIN 41D |2-830  {-8F|2-762  4-741 | 2-V30B 14-6Ff | 2-P-305 ~— |2-P5303 {-P96A
GAROD BP5 | 2-B3c  1-4F|2-762  1-742 | 2-V30B 1-4Fi | 2-P-305 1{-P-94|2-P5303 1{-P49A
G.E. GB 400 | 2-B30 1-8F | 2-762  1-741 | 2-v308 1-6F1 |2-P-305 — |2-P5303 {-P96A
GREBE  BP-5 | 2-B30 {-4F | 2-762  1-742 | 2-v308B 1-4F{ |2-P-305 — |2-P5303 (-P43A
HOWARD 108 |2:B30 .  1°8F|2-762 1-744 | 2-V30B 4-6Fi | 2-P-305 — |2-P5303 {-P96A
KARADIO 805 | 2-B30 4:-Ne2 o762 4No2 | 2-v30B {9 | 2-P-305 4No2 | 2-p5303 4002
KNIGHT E 10925 | {-6TA60 - — - -
LAFAYETTE CC55 | 2-B30 1-4F | 2-762  1-742 | 2-V30B 1-4Ff | 2-P-305 {-P-94 |2-P5303 {-P4SA
L'TATRO 819 | 2-B30  1-4F|2-762 4-742 | 2-Vv30B 1{-4F{ | 2-P-305 1-P-94 |2-P5303 1-P49A
MAJESTIC {Zdp|2-B30 1-4F | 2-762  4-742 | 2-v30B 1-4Fi | 2-P-305 {-P-94 | 2-P5303 {-P49A
MISSION BELL 400 | 2-B30 1-4FA|2-762 1-742 | 2-v30B {-4F{ | 2-P-305 {-P-942-P5303 {-P49A
PACKARD BELL F -
"Travel-mate 1-8TABO - - -
PHILCO T |2-830 1-4F{2-762 1-742 | 2-V30B {-4Ff | 2-P-305 {-P-94 |2-P5303 {-P49A
PILOT Hit | 2-B30  1-8F|2-762 1-744 | 2-V30B 1-6F1 |2-P-305 —  [2-P5303 1-P96A
PORT-0-MATIC 2-B30  1-4F | 2-762 1-742 | 2-V30B 1-4Fi |2-P-305 {-P-94 |2-P5303 {-P49A
UI7A -U1T7C — 1-773 ] - -—
RCA 94 BP1 2-B30 1-4F | 2-7162 1-742 | 2-v308 1-4Fi | 2-P-305 1-P-94 2-P5303 1-P49A
94 BP4 1] 0] I n i " 1" 1] " "
REMLER 2-B30 ! No6|2-762 1:Ne® |2-vzop No® [2-P-305 (NS |2-Ps303  npf
SENTINEL {{3480 | 2-B30  1-4F |2-762 1-742 | 2-V30B 4-4Ff|2-P-305 {-P-94 [2-P5303 {-P43A
SETCHELL-CARLSON 4- - - 5 |
‘ SON | 2830 (4 Ne2 |2-762 4092 |2-v30B 4Ne2 |2-P-305 $ilod |2-Ps303 4Ad
SKY CHIEF {:g:g 2-B30 1-4F | 2-762 1-742 | 2-v308 1-4F1 | 2-P-305 {-P-94 |2-P5303 1-P49A
SOLTER 2-5308 {-4FA|2-762 {-742 | 2-V30B {-4Ff [ 2-P-305 {-P-94 [2-P5303 1-P49A
SONORA %83 | {:87A&  on - - = = =
2-8B30 1-4F | 2-762 1-742 | 2-V30B t-4F! 2-P-305 1-P-94 | 2-P5303 1-P48A
SPARTON  549-1 | 2-B30  1-4F | 2-762  {-742 | 2-V30B 1-4Ff | 2-P-305 1-P-94 |2-P5303 {-P49A
STEWART-WA
A ARNER 12-B30  1-4F [2-762  1-742 [ 2-V30B 1-4F1 |2-P-305 1-P-94 |2-P5303 1-P49A
TRAV-LER 2-B30  1-4F | 2-762  1-742 |2-V30B {-4F |2-P-305 {-P-94 |2-P5303 {-P49A
TRIANGLE 2-B30  1-4F |2-762  1-742 |2-V30B {-4F1 | 2-P-305 {-P-94 | 2-P5303 {-P49A
WARWICK 2-B30 1-6F |2-762 {-741 |2-V30B 4{-6F1 |2-P-305 — |2-P5303 1-P96A
WELLS-GARDNER | 2-830  4-4F | 2-762  1-742|2-V30B 1-4F1 [2-P-305 {-P-94|2-P5303 {-P43A
WESTINGHOUSE | 2-830 1-4F |2-762 1-742 | 2-V30B 1-4F! | 2-P-305 {-P-94 |2-P5303 {-P49A
ZENITH 5446 |[2-B30 1-4F [ 2-762 4-742 |2-V30B {-4F{ | 2-P-305 {-P-94 |2-P5303 {-P43A
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A new SUPREME engineered circuit, known as the OBSOLES-
CENCE-FREE FILAMENT VARIVOLT SELECTOR. WILL TAKE
CARE OF ANY TUBE REGARDLESS OF ITS FILAMENT VOL-
TAGE FROM 1.5 TO THE FULL LINE VOLTAGE OF 110 VOLTS!

Thus with the new and improved SUPREME 504 Tube and
Set Tester and the 503 Tube Tester, you have POSITIVE ASSUR-
ANCE AGAINST HI-VOLTAGE FILAMENT OBSOLESCENCE!

Remember "Roaming Filaments”? Remember how SUPREME
warned its customers, at the outset of the octal tube announce-
ment, that TUBE BASE TERMINATIONS (particularly filaments)
WOULD "ROAM"?

SUPREME completely guarded against tube tester obsolescence
due to roaming tube base terminations as soon as it was possible
by including in every SUPREME tube tester an OBSOLESCENCE
FREE FILAMENT RETURN SELECTOR—the first in the field with
complete assurance against obsolescence due to roaming tube
terminals.

nce more, SUPREME is the first in the field with positive
assurance against obsolescence, this time, due to varyin h
voltages.

To keep faith with past purchasers of SUPREME tube testers
against their early obsolescence due to hi-voltage filament type
tubes, we have arranged a modernization program available to
every owner of a SUPREME tube tester which incorporates the
SUPREME FILAMENT RETURN SELECTOR.

When you consider the purchase of a new tube tester, remem-
ber that SUPREME Tube Testers which are now over 4 years old
are still not obsolete!

Join the SUPREME family of satisfied users TODAY! Your
jobber can show you the many other advantages of the SUPREME
503 Tube Tester with its Roll Chart, Arrow-way testing system,
7 way tube test, dual sensitivity leakage test, fingertip operation
and low cost. He will show you the many extra features of the
SUPREME 504 Tube and Set Tester with its 31 Tunctions and ranges
on two rows of push buttons, its complete electrolytic and elec-
trostatic leakage check. its guaranteed rectilier, its low per-range
cost and a host of other features YOU NEED! And, remember, every
SUPREME instrument can be purchased on easy S.I.C. Time Pay-
ments—no more daily than the cost of your cigarettes or your phone.

SUPREME INSTRUMENTS CORP.
GREENWOOD,6 MISSISSIPPI,U.S. A.

EXPORT DEPT.. Associated Exporters Co.. 145 W. 45th Street. New York

Cable Address: LOPREH. N. Y.

MODEL 504

EE IS N B B B S S .
MAIL COUPON TODAY!

SUPREME INSTRUMENTS CORP.. Dept. S-6
Greenwood. Miss.
Please RUSH me your newest information on SUPREME
Instruments:
Name
Address
City State

B N N BN §F §F N |
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o the Mighty 1939
RADIO PARTS INDUSTRY SHOW

Grab that extra shirt —let's go—the show's the thing!
It's the one and only big annual event of the year—
everyone in Radio Paits will be there! You'll get a
complete personal picture of your industry—you’ll see
with your own eyes what's what and what's new!
You'll shake hands with Manufacturers, Jobbers, En-
gineers, Sound Specialists, Servicemen, Retailers, and
Amateurs—from all parts of the world, in Radio Parts
City. You'll get interesting “dope” that will tell you
what's ahead for you. You'll really benefit!

1940’s Product Parade

Up and down the streets of Radio Parts City —a
deluge of new exhibits, new products, new ideas
— latest developments and achievements in Service
Apparatus, Ham Gear, P. A. Equipment, and other
Radio Parts—all vitally important to your busi-

ness. Be there! Don't Miss It

Convention of Radio Servicemen of America opens
Friday, June 16, with Special Lectures, Meetings and
Exhibits.

2
AR B S 8
Co AN AP Vol

et Bawl T\ A o
it
| LD —
T E !7\(@((&4 O
L\ — f/‘ )
s &'I%\
Special Days For Everyone
It’s all streamlined for you— Two days will be devoted
to Jobbers —and two days to Servicemen, Retailers,
Amateurs and others in the trade —that means fullest
attention and maximum benefit for everyone at the
show! {Look at the Calendar) All Booths manned by
technical men on Servicemen and Amateur Days.

 National Radio Parts Trade Show

| %+ Sponsoredtby Radi J s st
RELRCIRTINN - Sooreradliby Radic Manufachiers Assacistion ond Solas Morooee CHE

.*Ex'acd'fi\'/_a Office—53 West Jackson Boulevard, Chi;:dgo,}l!l{nbg's&
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Cunningham Radio Tubes
Have the Advantage of

RCA's TELEVISION
Experience

Let the radio owners in your neighborhood know
you use and recommend Cunningham Radio Tubes
—the tubes built by RCA —the company that
brought television to America. .. the tubes that
are backed by the same careful research and A .
built with the same skill that made the television ‘ Q"""ty Product
dream an actual fact. The public will be im- L by

pressed with this story—will come to you for ‘! RCA
Cunningham Radio Tubes!

” %l STANDARD SINCE 1915
"»

]

Above is showna glass-enclosed interior of RCA Victor Television
receiver on display at New York World's Fair. You can capi-
talize on the tremendous publicity that is being given RCA Victor
Television if you feature Cunningham Radio Tubes.
[ 2
Over 95 million Cunningham Radio Tubes have been sold for
replacement service work.

Trademark “Cunningham ™ Reg. U. S. Pat. Off. by RCA Manu-
facturing Co., Inc.

Typical RCA Victor Television chas-
sis shows large number of tubes used.
This is going to help you boost your
Cunningham Radio Tube¢ business
because eventually all of these tubes
will have to be replaced.

TheseareRCA High Frequency Tele-
vision Tubes, built by the same men
who build Cunningham Radio
Tubes. The same research and skill
that are responsible for these tubes
are also incorporated in Cunning-
ham Radio Tubes.

RCA invites you to visit its dis-

play at the National Radio Parts

Trade Show, Stevens Hotel,
Chlcago, June 14-17,

@nninqhum%ma

STANDARD SINCE 1915
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The Philco Model 39-72T is typical of the 4-tube superheterodyne
portable, with avec and a {C5G output tube.

milliwatts of power to a 5-inch

around the outside of the loop is the
means of coupling.

battery life

Battery life is the main servicing
item. Figuring 3 hours daily use with
a typical 250 ma, 4-tube set, the small
A batteries (such as Eveready No.
742) will give only about 80 hours of
service while the B batteries will last
about 250 hours. Thus, one set of Bs
will always outlast two A batteries and
may get by with three A changes. The
large A battery (Eveready No. 741 or
equivalent), on the other hand, is de-
signed for 250-hour operation, so that
both batteries will run out together.
In pack units, combining A and B bat-
teries, it is urgent in the interest of
economy that both run out together.
The end-point of utility is considered
to be 1.1 volts for the A and 66 volts
for the B batteries. These voltages must
be measured with the set running. It
is interesting that, except in one case
(Port-O-Matic), no C batteries what-
ever are used, bias is obtained in all
cases from a drop resistor in the B
circuit.

It delivers 200
pm speaker.

In couclusion, the writer wishes to
express his appreciation to Robert G.
Herzog, Editor of SErvICE and to Mark
Glaser, chief engineer of DeWald Ra-
dio Co. for their help in securing much
of the data contained in this article,
and to the various manufacturers, for
their cooperation in supplying the in-
formation on which this article is based.

RECENTERING VOICE COILS

HIS item applies only to those

speakers in which the spider is
cemented to the speaker frame. Even
though this type of speaker does not
seem to be adjustable, it is frequently
possible to recenter the voice coil since
the voice coil, spider and cone are fas-
tened together by means of a thermo-
plastic cement which melts when heated,
and hardens as soon as it cools.

This first operation in recentering the
voice coil is to insert at least 3 shims
in the air gap to hold the voice coil in
the proper position. Note: Do not use
celluloid shims but use metal or paper
ones. In place of 3 shims, it is often de-
sirable to use a piece of stiff paper as

Sentinel Model 170BL is a three-tube t-r-f.
drain is only 150 milliamperes and its B drain is 5.5 ma.
is controlled by means of varying the voltage on the r-f filament.

lts total A-battery
Volume

wide as the circummference of the pole
piece so that it goes all around the pole
piece. The shims will pull the voice coil
to the proper place even though both the
cone and spider are glued down. Then
hold the speaker with the cone facing
downward, and hold the tip of a very
hot soldering iron against the end of the
pole piece. The purpose of this is to
soften the thermoplastic cement which
holds the voice coil to the spider. The
soldering iron should not actually touch
any parts of the speaker except the pole
piece. Keep the soldering iron in the
position indicated until the thermo-
plastic cement is thoroughly soft. This
will take a minute or two. Remove the
iron, and let the speaker cool. \When
the shims are pulled out, the voice coil
should be perfectly centered.

The above method will require a lit-
tle practice hefore you can melt the ce-
ment just enough to permit the voice
coil and spider to move slightlv with
respect to each other, but it is very ei-
fective where the difficulty is due only
to an oft-center voice coil.

J. N. Golten
STEWART-WARNER CORP.

Setchell-Carlson Model 55 can be operated either from self-
contained batteries or from the a-c line. It provides short-wave
as well as broadcast band reception.

Garod Model BP5 also employs a rectifier and allows operation
from either a-c or d-c lines or from self-contained batteries.
200-mfd of filter condensers are used.
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TELEVISION

SERVICE

Westinghouse WRT700 (above]).

American Television Corporation
VA-5 (below).

American Television Corporation Kinet.

One or more of these can be connected

to the Videor receiver for remote view-
ing of television pictures.

U ERn T T T e}

The specifications for these receivers

are given in chart form on page 244.

Additional pictures are shown on page

245. Others (whose specifications are

included in the chart) were given on

pages 179 and 185 of the April issue
of SERVICE.

I R I T e

General Electric HM-185 (below).

RCA Victor TRK.9 (below}.

=
=
F

IR B iisd
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YOU

TRUCK TO TRANSPORT A TRUNK

Just doesn't make sense . . . just as little as it makes
sense to use a large resistor when a small Centralab Axial
Lead Resistor will do the trick. It isn't size that counts
. . . for most resistors in radio sets actually carry less
than !, watt load. High chassis temperatures and
humidity cause breakdown . . . not moderate overload.
That is why inserting a LARGE resistor is NOT the

answer to a replacement problem.

Centralab Ceramic Resistors ARE the answer. Type 710
is conveniently small, yet fully insulated. Modestly rated
at I/, watt, it will carry normal overloads.

Baptized in fire at 2500
degrees ... hard as stone.
Center ceramic core., and
ceramic jacket fired togeth-
er to form a single shock-
proof unit. Pure copper
covers resistor end for
wire lead contact.

MOULDED BAKELITE

COPPER SPRAW
MIC INSULATOR

CERAMIC CONDUCTOR

WIRE  LEAD BOND LEAD BOND WIRE

Centralab
AXIAL LEAD RESISTORS

DIVISION OF GLOBE-UNION INC., MILWAUKEE, WIS.

Solid ceramic—humidity and temperature proof . . .
priced so low you can well afford to keep a stock
on hand.

See your jobber. or write for
Bulletin 647.

TYPE 710, rating V2 watt, size Vs
x % inch. List price
60¢ for five.

* The /93 National Ratio
Parts Trade Show

+ Our Display at the Show

TYPE 714, rating 1 watt, size Va
x 1 inch. List price $1.00
for five,

OLD MAN CENTRALAB
SAYS: Smooth and Cen-

tralab are synonymous—
hundreds of "ads" say so

. and millions of Re-
sistors, Volume
Controls,
Switches, ete,,
give evidence
that the ads
tell the truth.
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- TELEVISION RECEIVER SPECIFICATIONS &l
MPILED FROM DATA SUPPLIED BY MANUFACTURER
Trode Nome | ANDREA ATC Du MONT GAROD G.E. PILOT RCA-VICTOR |$TEWART| WESTINGHOUSE
ANDREA ERIC 5 PILOT STEWART- WESTINGHOUSE

Manufacturer Raos AMER! m::(;v;z%svus:ow ALLLEANBSB‘ ?ﬁgn.ou'r Rﬁ,f:ggnn GENERAL ELECTRIC CO. | panin copp, | RCA MFG. CO.inc. WARNER | £(£CTRIC SUPRLY Co.

np T HM [ M [ oM [ M [um TT| T TRK WRT |WRT [WRT [WRT

Model No. |1F5 | 2F5|A35|vAS |vs5 |vis|480 | 181|162 [183 | 01 [rozc| o [rane [3e T e 5ot |rscs o50 | 6o |77 [reksraks[ TN |~ [wRrTwRrTwe 7

Cabinet & O‘p‘*“ & conscle :3“:1-' | console R cpoﬁ"\z & Console «ov‘e Console <o‘>\° Console Console | 3% Console

44-50 o 4 Television 44-50 T 5 Television 5 Television 7 Televisian 5 Television
Range 50-56 mc | Variable Selector Channels 565.'%2535_ ° ° * ° [ ° Channels Channels 5;23 Be - Bands
Eq”ﬁfr’?hﬁ%’ No No Yes No No No No No No
AStondard :
F ¥
Slg*g‘oggg Both Both Both Both |No' Both Both No'|  Both Both [No' |  Both
T
A”-\gggglver No ?Ves No | Yes | No |Yes|No. |Yes| o | o [No ?E.S.'f. No | No | No |Yes |Yes | No Bbc,;ﬁ""d No |Yes Ves[Ves B'%‘,ﬁj"d No |Yes|VYes VYes
1 + T T
s?ﬁzﬁg) 6'/2|612& ° . ? . } . ¢ | o sl el 12| -]e|e|i2li2]5]i2 Ice - |12 '12 12 12 = 112 12 112
4 i 4 -

I- FCh'Jnnels | i | i : |
Svgh+ . . . . e |74 17417474 1.5 . . . . . . . . s e | o . 10.75 . . o e
Sound . s | v | e s |29]|29]|209]|238]| 825 o | o | o BN EEERE . [ o e | 8.25 K

{
Deflection Es"igi'i'g' Electrostatic| o Electrostotic Es'igirg' Biectio: | Magnetic Magnetic E;ﬁgﬁfg | Megnetic |Mognetic Esligi,": 1 Magnretic
POV;”@;F;P’J %5V | 1o-120v. 6O~ | 110-115v. 60~ | H0:120 | yi0-1isv. 60~ H0-115V.60~] 110-120V. 6b~ | ''2120% | yi0-120v. 60~
T
congimgtion | 150 | e e T e 250 sl tes o] 250 (190|275 a20/a20| 200 [« [T T
|

Tva 8%a
pict eS:ze “Fe| 43 3 4% [57 3 e 2 et 3y33 [ (% [g2 x9t 3|

ictyre Siz 4)(3]3;‘5 4% x 3% |7x5 10X 8 - | [4% 43%32 | %, | 10x8 |73 x5% |10x8|4g x33 S |7 |93 XT5 |48 %33 | 40, (3%

fdne awehe | Block & white | Block & white |gPI9K, | Black ard white Block & White | Black and White |B19<% | Black and whire
Viewing d‘&é \(\6‘ Direct lDir'. Direct Direct Direct Indirect | Direct \(\&‘ Direct (\0‘56 Indirect Direct \(\65
Front Ponel W ] | |
Controls 4r8.4are. |3PB.(3RB.|7RB. 508 sva 5PB.
Sight | 414 | e | e | a|wl5]5 |56 |+a[3a |va|va (+a | o o |[¥3(33 331 5|5 |5 |5 |erBe3 |6 |6 & @6
Sound | 2|4 | e e e it e f2]3 ) -t2]2 | ele|t][3|3]|=]|a |3meloe]|Tre+3]| = |4 950 o%e
Other | ' ‘
Controls - ‘
Sight | 6 |elelele]717|7|«| & |s|s|s|«|«|s|s|s|e|s|c 6| 7 |o|o o
|
T -

Tubes 16 22 [ o | o | e[ e 2t (B 2t | s |16 |®Elie |17 |2 |28 28 [20 BB 6 |20 |36 |36 | 25 I I
Cothode- Roy Type[180z-p2 l1802-P1 1802 - P4 . {ia-97T e |1802-pe| o 1802-P4 |1804-P4| 1803-P4 | 1804-P4 1803-P| 1802-P4 (180441803 m] 1803-P4 1802- P4 [1804-4|1803-4
(Dio. Inches 515 5 . 14 |5 7 5 9 2 < 12 5 g | 12 2 5 9 12

Overall Dimen- AW 24w 13w 13Y2w 20w. |23 w. saSmw (293w [ 312 w34 3BW 36w. [ I

sions (inches) | ¢ | * | ® |55 ) o |&FRlmuEl o |0 | o B o |SBIBE o fe e |0 ] o] VR [iamen|2ases | and | T8 teycl®

List Price ($) [189.50] 2895160 o | o | 305%|395%|500®[4a5%0 o . Sl o | o | e [2507[2952|475%)193%0 2950 45006000 e b S R

e 1 + ¥ T ¥ T T
rebitiee AR - |- -] ool o] [T a - [ - - - -

@ INFORMATION NOT SUPPLIED. ¥ SEPARATE CATHOOE - RAY TUBE CABINET. * TENTATIVE ; MAY BE CHANGED TO 3-BAND RECEIVER

R e

JIM: Say, Joe—look at this new Tube Characteris-
tics Sheet! Isn’t it a honey?

JOE: Hm-mm. This is good! Here’s complete op-
erating characteristics for all Sylvania tubes—even
data on the Loktal, Cathode-ray and other new
tubes.

JIM: Yep. And in the back here are base and bulb
diagrams for all types — and complete dope on
Sylvania panel lamps, too!

Wu;"‘, Clip the coupon below
"“'?f* for your FREE cory of JOE: Sa-ay—this would be a big help to my busi-
: the new Sylvania ness! Where can I get it and how much does it
Characteristics Sheet! cost? ¢
i
JIM: It’s free—one of Sylvania’s many service- 3
e A e e e I s e _'9__| g man helps. All you have to do is send to Hygrade
| EYGRADEPSYLVANIA CORP S=58 ) Sylvania Corporation, Emporium, Pa. I'm telling
| mporium, £a. . | ou, Joe — better do it today!
| Please send me the new Sylvania Charac- 3 y J y
| teristics Sheet. |
. - SYLVANIA |
1 AddressW. . xWaoeMAssahe b amdd M0 P sx. | § 3
| City. .. o State. .. ... .. ... | SET-TESTED RADIO TUBES
: O Serviceman O Dealer, : ALSO MAKERS OF HYGRADE LAMP BULBS
I ] Amateur [J Experimenter h
| Name of Jobber...................... |
1 —
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TELEVISION SERVICE

(Continued from page 241)

The illustrations on this page show
(counterclockwise) the Pilot T-90 9-in.
chassis; the T-90 table model television
receiver: an inside or chassis view of
the RCA Victor TRK-12 12-in. console,
and the Pilot 12-in. console model re-

ceiver. Specifications are given in

chart form on the opposite page.

THORDARSON AMPLIFIERS #1939

Letyoun EYE

NEW 20-WATT
A Jewel in Steel

e

'\—"//

endEAR decide_

® Quality at . .. $ 00
® Beauty at....
y e Performance at . . LIST

® Compactness at .

Model T-25W20

Controls: Two microphone, one
phono, one treble and one bass.

See your parts distributor or
write factory direct for free Cata-
log No. 600-D on the full line.
Lists eight models including a
new 28-watt mobile unit.

THORDARSON

LECTRIC MANUFACTURING COMPANY
AMPLIFIER DIVISION

500 W. HURON STREET

www americanradiohistorv com

CHICAGO, ILLINOIS
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— TELEVISION

Service Man acquaint himseli with

the various features of a television
antenna and its installation. These an-
tennae must be of a special type—no
ordinary antenna will sutfice.

The input transformer of a television
receiver is of the balanced type and
must be matched approximately to the
impedance of the feeders from the an-
tennae. Any mismatch of impedance at
the input to the television receiver will
produce reflections of the ultra-short
waves along the feeder. These reflected
images will be delayed by one or more
picture elements and produce “ghosts”
on the cathode-ray screen. This gives
the picture the appearance of having
shadows, or of being a bass-relief. Thus,
mismatching must be avoided.

Ordinary twisted a-c line cord has a
surge impedance ol approximately 100
ohms, which is closely matched to the
center impedance of a dipole television

IT 1s extremely important that the

Fig. la. RCA television

receiving antenna.

antenna and also to the input impedance
of a television receiver. TUnless such
a line with 100-ohm impedance is util-
ized to connect the input terminals of
the receiver to a dipole antenna, unde-
sirable reflections which cause shadows
in the picture may occur.

Examples of commercially available
dipole antennas are shown in Fig. 1, a,
b, etc.

In regions of low signal strength one
dipole may be mounted parallel to an-
other and at a distance of approximately
one-half wave-length hehind it so that
the current in the second dipole will be
in phase with that in the first by the
time it travels back along the line, or
is retlected back through space. The
second dipole signal will be delayed by
the time of one wave-length, which is
only of the order of 1/50 microseconds.
The shadow thus introduced will be
considerably less than a picture element
wide and cannot be seen in television

——— ANTENNAE

By MADISON CAWEIN

pictures under present standards. An
example of this mounting is shown in
Fig. 2.

Sometimes a rhombic antenna (Fig.
3) may be used to advantage, to obtain
greater signal-to-noise ratio. The surge
impedance of the rhombic antenna is
approximately 800 olims. The far end
of this antenna should be terminated in
an 800-ohm resistor while the transmis-
sion line end should be terminated in
an 8:1 1mpedance step-down balanced
transformer to match the 100-ohm
transmission line. A 5:1 step-up in sig-
nal strength over a dipole antenna may
be anticipated by using a rhombic an-
tenna.

Fig. 2. In regions of low signal strength
one dipole may be mounted paralle! to
another and at a distance of approxi-
mately half wave length behind it, as
shown in the Taco antenna below.

—_— P 2o T s 2

i 1
== “’ﬁ“zz -2 S

Fig. Ib. Taco television antenna Rod Insulators Teleceptor Rod Supporting Arms

(above). Teleceptor Coupler '

Rods i Ae@
| ]
Fig. lc. Andrea Teleceptor (right). @T\ @ h 4 {
|
!

Fig. 3. A rhombic antenna may
be used to advantage to obtain
greater signal to noise ratio.

Impedance
Mah:h;_ng 800
Trfms . - &y Ohms
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Model 669 Television and Radio
Vacuum Tube Voltmeter and Signal Detector

Hear as well as measure the signal with this inexpensive
instrument. Measures gain in video and sound amplifying
channels — peak voltages in thyratron (saw-tooth) gen-
erators in oscillator circuits — grid potentials on cathode
ray tubes —as well as other essential measurements in
all sound receivers.

(5] ]

WELI A ey i
e TS mimi

ol
¥
|

When buying radio test equipment from now on, be sure you buy equip-
ment which also is good for television. Remember, too, that in tele-
vision, you’ll be dealing with High Voltages, and Ultra High Frequen-
cies. You'll need safe, as well as precise equipment. Let us send you
complete facts on the instruments you require. Return the coupon today.

=

Weston Electrical Instrument Corporation

604 Frelinghuysen Ave., Newark, N. J.

Send bulletin describing WESTON Radio and Television
Instruments.

Name.
Address
City State.

wiannL americanradiohictorvy. com.
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Mﬁé RADIO’S SMARTEST
CPWL AERIAL

ﬂ DESIGNED FOR BEAUTY AND EFFICIENCY

SPECIAL FEATURES

% Beautiful new streamline design

% Gleaming chrome plated — Admiralty Brass

% Velvety smooth noiseless action— permanently lubricated
% Vibrationless—exclusive anti-rattle design

% Approved and recommended by leading car manufacturers

e
<BRACH>

MANUFACTURING

L. S.BRACH CORP., NEWARK, N. J.

OUTSTANDING VALUES
FAST TURNOVER
AND LONG PROFITS

PERMANENT MAGNET AND ELECTRO-DYNAMIC
SPEAKERS FOR

every ‘“replacement'' and “sound

amplification'' application.
Cinaudagraph Speakers are available from 5' to
27’’.  Details on request. Also brochure on the
New York World's Fair Cinaudagraph instal-

N CINAUDAGRAPH
CORPORATION

STAMFORD, CONNECTICUT
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' YOUR C-R OSCILLOSCOPE
| (Continued from page 222)

tions. Often the tube itself is housed
in a cylinder of mumetal which protects
| the tube from external fields as well as
those from the instrument itself.

| o o hym

Any magnetic detlection due to power
| transformers will cause movement of
the spot at power-line frequency super-
posed on the movement produced by the
| legitimate deflecting system. It may be
| horizontal, in which case it will cause
the waveform to expand and contract
concertina fashion, while if it is vertical
it will cause the waveform to move up
and down. The exact effect in this case
depends on the frequency of the wave
| being examined. At low speeds a hump
‘\\'ill pass through the wave from side
| to side while at high speeds blurred or
idouble images will result. It is, how-
| ever, quite possible for the detlection to
be in some direction quite unrelated to
the deflector plates, in which case very
queer waveforms will result. Fig. 15
shows a pure 60 cycle sine wave as re-
corded hy an oscilloscope subject to
severe magnetic interference!

Hum pick up on the deflecting cir-
cuits themselves will produce similar ef-
fects. If there is hum in the sweep
circuits the waves will exhibit concer-
tina cffect, while pick up on the vertical
scan will cause superposed vertical rip-
ples.

With a commercial oscilloscope most
of these troubles, which are matters of
design, will have heen overcome. It is,
however, quite easy in actual use for
sonie hum to be introduced on the verti-
cal scan. Ifig. 16 shows a 1000-cycle
double image produced by super-
mmposed hum. This pattern would not
normally be stationary, the two images
weaving in and out the whole time and
becoming stationary when the work fre-
quency was an exact multiple of the
power line frequency.

The customary precautions should be
taken therefore against hum pick up.
When the work frequency is well above
the line frequency a simple high pass
filter such as is shown in Fig. 17 may
be used to attenuate the hum. R may be
the input potentiometer in the instru-
ment itself.

So far we have only touched on some
of the more usual applications involving
the use of a sweep circuit. There are
many other possibilities such as the use
of the tube for phase angle measure-
ments, alignment of receivers, nodula-

tion measurements and so forth.

It is proposed to discuss the miore
|1'mporlau/ of these further applications
in a second article to appear tn an early
‘ 1881€.



BOOK REVIEW '

I'AN NOSTRAND’S SCIENTIFIC
ENCYCLOPEDIA, published by D.
Van Nostrand Co. Inc., 250 l'ourth

ve.,, New York City, 1938, 1234|
pages, price $10.00.

The ten thousand terms which are de-|
fined in this encyclopedia are taken from
the following twelve fields: aeronautics,
astronomy, botany, chemistry, engineering,
geology, mathematics, medicine, mineral-
ogy, navigation, physics, and zoology.
These definitions are supplemented with
1,200 illustrations.

At first glance, ten thousand words ap-
pears to be quite a large number, but,
when these are apportioned to twelve
different subjects, it is seen that there are
less than a thousand terms for each sub-
ject. Consequently, even a rapid survey
of this encvclopedia reveals the absence of
many terms, including those which have
extensive usage. \

The entire field of felevision is sketchily‘
covered in slightly over two pages. In
view of the fact that the same house also
publishes the excellent “Television Cyclo-
paedia” by A. T. Witts, such an omission
of television terminology appears inexcus-
able. It is, for example, quite annoyving to
find aspect ratio defined for aerodynamics
but not ior television.

The treatment of radio terminology has
been rather poorly performed. Accompany-
ing the word itriode is a ‘characteristic |
curve for a typical triode” which, together |
with the accompanying text, indicates an |
abysmal ignorance on the part of the au-
thor. Nor is the situation much improved
when the term amplifier is examined, for a
variable air condenser is used to tune an
audio frequency transformer., Such {re-
quently used words as tetrode, pentode, de-
cibel, root-mean-square, vacuum-tube voli-
meter, or coaxial cable, do not even appear.
Tank is defined as a vessel, but its implica-
tion in radio is omitted. Under the heading
band of frequencies mention is made of the
defunct Federal Radio Commission rather
than to the Federal Comimunications Com-
mission.

The field of chemistry is also not without
its missing words. On the other hand, the
reader’s attention is particularly called to
the summarized history of chemistry in
tabular jorm given on pages 569-572.

Regarding the general make-up of this
encyclopedia, a great improvement would
have resulted if the pronunciation of the
various defined terms were given. A worse
fault is the capitalization of all defined
words, thereby resulting in confusion as to
whether the word should be written with a
capital or a small letter.

Despite its multiplicity of defects, Scien
tific Encveclopedia should prove of some
value as a work of reference.

WELLS-GARDNER 62-403

Distortion which seems as though the re
ceiver 1s being overloaded: 1f distortion
occurs of a type which seems as if the
radio is being overloaded and which can-
not he accounted for in any other way,
check the 5.0-mimfd i-f coupling condenser
C33 for capacity. If this cannot be done
replace with another one of known cor-
rect capacity,

This condenser has a tolerance of 5%
and some cases have been encountered in
which, due to internal short circuit, the
capacity has been raised from 12 to 20
mmid.

F. E. SMOLEK
uy/s Service Manager of

The Signal Tracing
System of Servicing
as employed by
The Chanalyst is
applicable to both
TELEVISION
and Radio

SERVICE INSTRUMENTS, INC., 404 Fourth Avenue, New York City
FOREIGN DIVISION, 145 W. 45th Street, N.Y.C., Cables — “Servicin”
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CARBON or
WIRE-WOUND

CLAROSTAT
makes both

Count on vour local CLAROSTAT
jobber for both carbon- and wire-
wound controls. It will save you a
lot of time and trouble chasing
around for one or the other.

Carbon Controls

New CLAROSTAT midget type is
all that the ideal control should be.
Remarkably quiet. Resistance values
closelv held. Choice of tapers. 1000
ohms to 5 megohms. Any shaft. Ex-
ceptionally long life. Ad-A-Switch
feature.

Wire-Wound

Precise resistance values. 1 to
100,000 ohms. Quiet, smooth rota-
tion due to design and special lubri-

cation. Choice of tapers. Ad-A-

Switch feature.

And that's not all. CLAROSTAT
* also provides such mdispensable

items as plug-in replacement resis-
tors, voltage-dropping power cords,
power resistors, etc. It's a complete
line, indeed.

Ask  your jobber
for our new service
manual. Or write us
direct.

)
\\‘\}}w s

Visit us at Booth
620-22 Hertz Ave.,

at June show.

e/ 9}9 \\a\\m\ m\n
* parts Trade S‘ " s\\
+ Qut pisplay 2

CLAROSTAT

}N‘Mﬂ MANUFACTURING CO.
corporated

2835 North Sixth St.
Brooklyn. N. Y.

2 (UROSIAI 2
K \'5‘3
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WESTON BOOKLET
A new 4-page bulletin just issued by the
Weston Electrical Instruments Corp,
Newark, N. J., deals with their Model 594,
Types 1 and 2, photoelectric cells. Speci-
fications are given. To secure a copy,
write to the above organization.

HUTCHENS TO NATIONAL UNION

Henry A. Hutchens, formerly with West-
ern Advertising Agency, has been appointed
general sales manager of the National
Union Radio Corp. His oflice will be lo-
cated at the Newark headquarters of the
company.

National Union manufactures a complete
line of radio and cathode-ray tubes and
also paper and electrolytic condensers.

DIAL LIGHT CATALOG

A catalog covering the pilot light
assemblies and signal indicator jewels
manufactured by the Dial Light Co., of
America, Inc, has recently been made
available. Considerable data is given. To
secure a copy of this catalog write to F.
Edwin Schmitt Sales Co., 136 Liberty St.,
New York, N. Y.

CORNELL-DUBILIER CATALOG

Catalog No. 162B, describing and list-
ing in detail the C-D line of capacitors for
a-c phase-splitting motor applications is
being distributed by the Cornell-Dubilier
Electric Corporation. Capacitors in this
catalog are of the Dy-Kanol types for
starting and continuous running duty. It
can be obtained by writing to the above
company at South Plainfield, N. J.

WARD LEONARD REPRESENTATIVE

Ward Leonard Electric Co. announces
the appointment of Mr. C. B. Rogers,
Zahner Bldg., 1000 Peachtree Street, N. E.,
Atlanta, Georgia, as their representative
for the sale of Ward Leonard electric con-
trol devices. Mr. Rogers’ territory will be
the states of Georgia, South Carolina and
North Carolina.

OXFORD-TARTAK PRODUCTION

Oxford-Tartak Radio Corporation, man-
ufacturers of radio speakers, are again
enlarging their factory. The announcement
was made by P. H. Tartak, who stated
that the additional laboratory and plant
facilities were necessary to properly care
for the increased volume of business his
firm is enjoying.

UNIVERSAL MICROPHONE CATALOG

Universal Microphone Co., Inglewood,
Calif,, in April issued its “Second edition
‘Add a Sheet’ Catalog” for new micro-
phone products. The former catalog was
issued early in 1938.

CINAUDAGRAPH SPEAKER INSTALLATION
To fill extraordinary acoustic and engi-
neering requirements Cinaudagraph cngi-
neers designed their Model WPE 27, a 27"
electro-dynamic speaker, for installation at
the New York World’s Fair. This speaker
is described and illustrated in detail in a
Cinaudagraph brochure frec on request.

CLOUGH-BRENGLE CO. MOVES

The Clough-Brengle Co., manufacturers
of test equipment, have moved to 5501 N.
jroadway, Chicago.

BIGGER PROFITS
1 G-D Gapacitors

Type BR “Blue Beavers”

Fastest Moving Electrolytics on the Market

1n twenty-nine years of capacitor
engineering C-D has never compro-
mised with quality—and never will.
But there is more to making money
than supplying your customers with
product dependability.

Yon must also have a product that
will lend itself to a majority of pres-
ent-day servieing jobs. That is why
the new improved Type BR ‘Blue
Beavers” are the fastest selling elec-
trolytics on the market today. Com-
pact, scientifically vented, with flexible
wire terminals the Type BR’s satis-
factorily combine quality and adapta-
bility.

Standardize on C-D capacitors for
bigger profits. Catalog No. 165A de-
seribing the complete line of C-D
paper, mica. Dykanol, wet and dry
electrolytics on request.

World's Largest Manufacturer of Capacitors

CORNELL-DUBILIER
ELECTRIC CORPORATION
1026 Hamilton Blvd., So. Plainfield, N. I.
Cable Address: 'CORDU""

Always Kepi
UP-TO-DATE

- ‘o@/@v \

~ $21.60"

* Complete In
Quartered-0ak Case

CHECKS ALL TYPES

RADIO RECEIVING TUBES
® Tests New 1.5, 35 and 50-volt Series,
Loctal Base Types, OZ4 and Other
Gaseous Rectifiers.

Separate Plate Tests on Diodes and Rec-
tifiers.

Neon Short and Leakage Tests.

Ballast Tube Continuity Test.

Uses Attractive Triplett Direct Reading
Instrument, 3" Size. (GOOD-BAD)
Scale.

® Line Voltage Adjustment.

® New Improved Low Loss Switch,

Model 431. ..

Checks all receiving tubes. (No ballast or gaseous
rectifier test.) Tester uses dependable Reéadrite
meter. Quartered-0ak case same as for Model
° cOMPLETE SHOWING .
1939- METERS and TESTER
BOOTH 920—JUNE NATIONAL RADIO PARTS
IR ADE SHOW

l READRITE METER WORKS
Section 517, College Drive
Bluffton, Ohio
Please send me complete information on new
Model 432.

NAIDE  oxeiraimnsis mansonsoionilala f ors 4810 a[6]5701013 oaarme o maies @0 0155




AMERICAN MIKE BULLETINS

American Microphone Co., Inc.,, 1915 S.
Western Ave., Los Angeles, Cal., have is-
sued a bulletin No. 29A, describing a new
line of dynamic microphones. Copies may
be obtained directly irom the manufacturer,

ULRICH JOINS HYTRON

Vinton K. Ulrich, formerly managing
editor of Radio Today, has become adver-
tising and sales manager of the Hytronic
Labs, the research and electronic division
of Hytron Corp. The Laboratories manufac-
ture amateur transmitting tubes, bantam
Juniors for hearing aids and electronic
tubes for industrial applications. Ofiices
are maintained at 76 Lafayette St., Salem,
Mass.

CORNISH MOVES OFFICES
Cornish Wire Co., Inc.,, have moved to
larger offices at 15 Park Row, New York
Citv. Cornish manufactures a complete
line of antenna wire, antenna kits and
hook-up wire.

CRAMER AND MEZGER ADVANCED

With the expansion of activities from ca-
thode-ray tubes, oscillographs and allied
equipment, to include television receivers,
studio and transmitting equipment, the
Allen B. DulMont Labs, Inc., Passaic,
N. J.,, have advanced Leonard F. Cramer
to the post of general sales manager. G.
Robert Mezger assists Len Cramer in the
handling of industrial sales.

SPRAGUE INCREASES FACILITIES
The recent purchase by the Sprague

Specialties Co. of a second set of factory
buildings in North Adams, Mass., results
in almost doubling the floor space now
available in that city for the manufacture
of Sprague condensers and Sprague Kool-
This expansion was made

ohm resistors.

advisable by steadily increasing business,
both export and domestic, plus the recent
introduction of wire wound resistors, push
button tuners and many new condenser
tyvpes.

PRECISION APPARATUS MOVES

Precision Apparatus Corp. has expanded
its facilities for the second time within the
period of one vear to meet a rapidly in-
creasing demand for their new line of test
equipment.

Both the executive oftices and factory are
now located at 647 Kent Ave., in Brook-
Ivn, N. Y.

SOLAR TELEVISION STANDARD

Solar bulletin T-1 gives specifications
and standards for the high voltage con-
densers necessary for television circuits.
Copies may he obtained directly from Solar
%Ifg. Corp, 599 Broadway, New York

ity.

...OR END UP BEHIND THE EIGHT-BALL!

ora wirelessrecord player—infact off

Television—radio facsimile—electronics in industry—these
are but a few of the developments in radio which are ready
to break in the headlines right now. They will begin to
make their appearance in your shop in the coming months—
IF you are ready for them. Otherwise, your customers will
be forced to take their instruments to your competitor. Be
ready for the things expected of you or be satisfied with the
cheap jobs of your neighborhood. Get ahead of the head-

lines—prepare yourself with Rider books.

list— AND order today.
NEW—out 1his Month

"’SERVICING BY SIGNAL TRACING“_

by John F. Rider

Use the system of servicing which is
fastest—most modern—the system
you can apply to all receivers re-
cardless of age, type or make—
independent of the kind of circuit or
tubes used—independent of every
limiting factor heretofore encoun-
tered. In this new book you learn
what happens to the signal currents
—the development of control volt-
ages—and how all receivers are
brought to a common servicing level,
There is one thing which is common
to evety radio set—the signal.
Read this book and you will be
able to service the most complicated
set with greater speed and less
efort, for '"Servicing by Signal
Tracing™ is based upon the most
fundamental thing in any and oll
receivers, the signal.
300 pages........ $2.00

Coming Soon! VOLUME It
THE CATHODE-RAY TUBE AT WGRK
by John F. Rider

New applications of the cathode-
ray tube during the past five years
require that the 1939 serviceman
know more about its operation, its
characteristics and its performance.

JOHN F. RIDER, Publisher,

Look over the

The cathode-ray tube as the prin-
cipal factor in television receiving
sets is but one of the applications
with which you will soon be faced.
The use of the Oscillograph in in-
dustry is increasing every day in
the testing of vibration, strength,
engine pressure, etc. These indus-
trial vsers need servicemen to main-
tain their oscillographs. You must
be up-to-date on this vital subject.
Watch for date of publication.

YOLUME |
THE CATHODE-RAY TUBE AT WORK
by John F. Rider

This book has established itself as a
standard work. It is the most com-
plete and practical book ever
written on the subject. If you want
to be ready for television you must
have the facts contained in this
book. This is the only book on the
subject written especially for serv-
icemen. Get it today! 336 pages—
Over 450 illustrations. . .... $2.50

THE OSCILLATOR AT WORK

by John F. Rider
Eliminate guess work
—KNOW! This new
book tells’ all about
oscillators that you
use as a signal source
—those in a receiver

oscillators. It not only explains the
theory by means of simple illus-
trations, diagrams and curves, but
gives you the practical facts—so
you can combine theory and prac-

tice, Out in Moy—Place
QOrder Now.

“’An Hour a Day With
Rider’’ Books—60c¢ Each

On AUTOMATIC VOLUME
CONTROL

On RESONANCE AND
ALIGNMENT

On D-C VOLTAGE DISTRIBU-
TION IN RADIO RECEIVERS

On ALTERNATING CURRENTS
IN RADIO RECEIVERS

AND DON'T FORGET

You Need All Nine

RIDER MANUALS'’
Stop tussling with baffling service
problems., You need and will
eventually buy Volume IX. Why
waitl Get it and start benefiting
from this vast storehouse of essential
circuit data today.

Your

Covering
1938-39
1937-38
1936-37
1935-36

404 FOURTH AVE., NEW YORK CITY
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AUTO-RADIO DATA

(Continued from April)

G. E.
| General Electric Co.
Modcl Tubes Year Gear Ratio Dial Divectionr I.F
A0 3 1932 20/1 CCw 175
A0 9 1932 10/1 Ccw 175
B40 4 1934 6/1 CwW 175
’ B52 *5 1935 10/1 CWwW. 175
C4l 4 1934 6/1 CCWwW 175
C60 3 1934 6/1 CCW 175
Cé1 b 1934 8/1 CCw 175
D50, 51, 52 5 1935 10/1 CW |75
D72 7 1935 10/1 Cw 175
FAG] 6 1937 12/1 CW 175
FAB0 8 1937 12/1 CwW 175
N60 6 1936 12/1 CCwW 175
Gillfiillan
Gillfillan Bros., Inc.
Modicl Tubes Year Gear Ratio Dial Direction I-F
X 5 1935 6/1 CCW 460
7A 7 1935 10/1 CwW 175
8X 8 1936 8/l CCwW 265
b67A, 67B 6 1937 12/1 Cw 252.5
67R 6 1937 12/1 Ccw 252.5
77A, 7R 7 1937 12/1 Ccw 252.5
87A, 87R 8 1937 12/1 CwW 252.5
700 7 * ® ¥ 175
‘ Graham Paige
‘ Model 7Tubr.c Year Gear Ratio Dial Direction I-F N
Crosley Radio Corporation
| A355 5 1936 - . 262
AB555 5 1936 4 ¥ 262
RCA Manufacturing Co.
101 5 1935 10/ Cw 175
Philco Transitone Corporation
1418 6 1937 * Cw 260
1436 6 1937 * Ccw 260
1528 7 1938 ke CwW 260
Tung-Sol could not offer their jobbers and Halson
dealers the advantages of selective distri- B Halson Radio Mfg. Co.
bution were they to sell just anyone. Read Model Tubes Yew  Gear Ratio Dial Direction LT
these questions carefully and “If you qual- 1 Eg:jﬂ::?rsr 1 . . . P
ify,”” write today. 56U * E o " oo
65 * * & * 456
Is yours a representative service
business? Harold Bell
Harold Bell Radio Company
Is your IO.CGhOI‘l free from _lnter- Ilode[ B Tubes Year Gear Ratio Dial Direction I-F
ference with already established 25 5 * * * 465
4 * * * TRF
Tung-Sol Agents? ol : p - . 4'25
Can you compete in technical ggfw c g . N . 47
knowledge and service set-up? b5 5 x « . 465
Can you move a reasonable tube oulb
stock every three or four months? Gulbranson Co
Are your premises adapted to use Viodel T Tubes  Year  Gear Ratio Dial Direction I-F
. . . * * *
sales-producing advertising  dis- 82;’:’\ z X * . 322‘
plays to advantage? V672 b - x « 262
; . ToWI 6 * ¥ 4 262
Will you maintain Tung-Sol estab-
lished refail prices? Howard
Howard Radio Company
Tung-Sol Lamp Works Inc. Dept. D. Radio Tube Division 71/[01151 -T1Iex N Year Gear Ratio DialDirectinnii I.F
SALES OFFICES: Atlanta - Chicago - Dallas - Denver - Kansas City : ‘ HAI 6 1933 |2/| CCcw 175
Los Angeles - New York - General Offices: Newark, New Jersey | HA2 6 1934 12/1 CCw 456
HA3 5 1935 12/1 CCw 456

ICW denotes clockwise rotation. CCW, counterclockwise. By clockwise
rotation is meant that receiver is being tuned to a higher frequency when,
the dial scale or pointer rotates in a clockwise direction when viewed from-
the front of the control head.

2No remote control is used.

*Information not readily available.

TUNG-SOL RADIO TUBES

2572 o SERVICE, MAY, 1939
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HAS [ 1936 12/1 CCwW 175
HA6 6 1937 12/1 CCwW 465
HA7 [ 1938 12/1 CCw 465
HA8 8 1938 12/1 CCwW 465
HA9 [} 1938 12/1 CCw 465
Hudson
Hudson Motors
Model Tubes Year Gear Ratio Dial Divection  1-IF
Zenith Radio Corporaiion
650HD [ * * * 252.5
651HE [ - * * 252.5
660HE [ * 4 - 2525
661TE [ & o & 25785
Ab680 b % 8/1 CwW 15245
RCA Manufacturing Co
CBC 5 1938 b 260
Hé 5 1937 - & 260
Kadette
International Industries, Inc.

Meodel Tubes Year Gear Ratio Dial Directiou' I-F
K60 [ 1934 6/1 CCwW 262.5
Karadio
Karadio Corporation
Model Tubes Year Gear Ratio Dial Direction I-F
F6 [ 1937 12/1 CCw 456
55 5 * 3 ¥ 456
57 7 & * L 456
65 5 A ¥ & 456
66 7 * * * 456
67 7 * * = 456
75, 76 * 1937 12/1 CCw 456
77, 78 S 1927 12/1 CCwW 456
150 5 e e = 456
160 3 . * ¥ |75
180 7 * * * 175

Knight
Alhed Radlo Corp.
Model Tubes ch Gear Rat‘o l)ml Durctton 1-F
ASS 5 & TRF
AUS5 5 * * * TRF
E9776 [ * * * TRF
£9781 4 * * * TRF
F9541 6 o - 4 175
F9561 6 : i * 175
F9563 7 * * * 175
F9737 b * * * 175
Fo741 7 : - N 175
9881 5 o * % 456
A9882 [} o 3 e 175
H9725 5 * i i 456
H9726 6 b 4 * 177.5
HQ9766 b ¥ x * 175
Larkin
Larkin Co.
Model Tubes Year Gear Ratio Dial Direction I-F
90 7 & g by 175
91 7 o 4 2 175
92 6 i 4 & 175
Lewol, Pacific
Lewol Mfg. Co.
Model Tubes Year Gcm Rntw Dial Dnrrhoen I-F
12A * * *
1018 * * * . 456
102B * = 3 * 177.5

CORRECTION

In the Auto-Radio Data listings on page 202 of the April issue
of Service a slight error was made. The Emerson Models
F122, F133, F141 and G127 are houschold receivers. There is no
Model G135. The data ascribed to these models applies only to
the Model E128 as listed.

(To be continued)

UNIVERSAL OUTPUT

TRANSFORMERS

ARE EASY TO USE

DESIGNED BY ENGINEERS
FAMILIAR WITH SERVICE PROBLEMS

NOTE THESE FEATURES:

* Excellent frequency response,

Well engineered.

Accurately made,

Carefully tested.

Vacuum impregnated the STANCOR way.
Wide choice of electrical characteristics.
Sizes ranging from midgets to large.
Easy to mount.

Long flexible coded primary leads.
Heavy, well-tinned secondary lugs.
Easy-to-read terminal markings.
Beautiful in appearance. 7

Best quality materials used throughout.
Fully guaranteed.

UNIVERSAL OUTPUT TRANSFORMERS

—to Voice Coil and Line

2% 2 b 2 b b % % % bt % %

Inﬁr_e—d—ance in Ohms

Stancr —m™8m8m ——————————— D.C. Max.
Number . Second- Pri. Audio Core List
Primary ary M.A. Watts  Size Price

A-3856  4.000. 7.000, 8000, 1 to 30 35 VA VA W
10,000, 14,000 C.T.

A-3849 1,500, 2,000, 4,000, 1 to 30 55 10 347 x %’ 1.50
5,000, 7,000

A-3823  4,000. 7,600. 8,000. 1 to 30 40 8 54’ x %" 1.50
10,000, 14,000 C.T.

A-3850 4,000, 7,000, 8,000, 1L to 30 40 8 %’ x 547 1.50
10,000, 14,000 C.T.

A-3852 4,000, 7,000. 8.000, 1 to 30 40 18 3% x 1 1.90
10,000, 14,000 C.T.
A-3870 4,000, 7,000, 8,000, 1 to 30 50 18 Wx1 1.90

10.000, 14,000 C.T.

A-2855  4.000. 7,000, 8000, 1 to 30 50 15 34" x3% 166
10,000, 14,000 C.T.

A-3890  4.000. 7000, 8000, 1 to 30 50 15 34 x % 250
10,000, 14,000 C.T.

A-3880 4,000, 7.000. 8,000, 1 to 30 40 15 7 x7 2.5
10,000, 14,000 C.T.

A-3830 3,000, 5000, 6600, 1 to 30 60 20 17x1" 3.00
7,000, 8,000, 10,000 C.T.

COR |

B;J{.xnlo°“‘ These and many other NEW fea-
tures are incorporated in the
NEW 1939 STANCOR SERVICE
GUIDE. FREE at your STANCOR
Distributor. Get one TODAY.

STANDARD TRANSFORMER CORPORATION

1500 NORTH HALSTED STREET, CHICAGO
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Little

Americans
THE sMALLEsT MIDGET

witH THE BEST PerFORMANCE

ALL STANDARD CAPACITIES
ALL WORKING VOLTAGES

Literature and Price
Lists on Request

AMERICAN

CONDENSER CORPORATION
2508 S. Michigan Avenue, Chicago, 1Il.

|

TAP SWITCH

The new Ohmite Model 412, 40-ampere
tap switch is one of a complete new series
of high amperage heavy-duty rotary mul-
ti-point selector tap switches.

The tap switch is rated for 240-volt a-c
non-inductive circuit—is 4” in diameter—
and is equipped with a maximum of 12

contacts, For full details, write to the
Ohmite  Manufacturing Company, 4835
[lournoy St., Chicago.

IMPEDANCE METER

In the accompanying illustration is shown
the Type LLA-48 direct-reading audio-fre-
quency impedance neter.

The instrument is self-contained for 115-

volt, 60-cycle operation. Impedance is read
directlv in ohms on the meter.
Literature may be secured from Alfred

W. Barber Laboratories, 35-33 172 St.

IFlushing, New York.

SIGNAL GENERATOR
A new signal generator, Model 130, is
being manufactured by Triumph. Tt has
a directly calibrated full vision dial. The

range is from 100 kc. to 96 me. It is said
to be factory calibrated to better than %%
of 1 percent. 400-cycle modulation is avail-
able. Complete information may be se-
cured from Triumph Mfg. Co., 4017-19

W. Lake St.. Chicago.

RSA is YOUR Host

Second Annual RSA Convention

JUNE 16 and 17, STEVENS HOTEL, CHICAGO

* TELEVISION Lectures for servicemen by outstanding television

Y TEST EQUIPMENT

YOU CAN'T AFFORD TO MISS:
authorities.

% FACSIMILE

% TUBES

304 S. Dearborn St., Chicago, Il

Sure I'll be at the RSA Convention.

% NOISE ELIMINATION

MAIL THIS COUPON FOR YOUR ADVANCE COPY
OF RSA CONVENTION PROGRAM

------—--—---1
RADIO SERVICEMEN OF AMERICA, Inc. I

Please send advance copy of Convention Program........ O l
1 am interested in RSA Membership. Tell me about it....3
1 am enclosing $4.00 for National dues and initiation...... O
(Does not include Local Chapter ducs where Local Chap;e;s l

are organized.)

-------------J

Because we are the only NATIONAL
organization of servicemen, we are able
to arrange an outstanding program for
RSA members.
Serviceman, to attend our Convention
and see what RSA is doing for you.

RSA invites YOU, Mr.

The RSA Convention is only one of
the benefits RSA is providing.
can get ALL the benefits by joining
your fellow servicemen in RSA.

U Lets Grow T ogether

You

in 1939/

RADIO
e

*

€, o
MEn of T

RADIO SERVICEMEN OF AMERICA, INC.

304 S. DEARBORN STREET, CHICAGO
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TWO WIRE ELECTRODYNAMIC

T IS quite often found impractical to
run four wires to supply the a-f and
the d-c field supply for dynamic speak-
ers. It is possible, through the use of
the accompanying circuit, to accomplish
this with only two lines. No interfer-

Attenuator .

D.C. Field Supply

ence results and practically no power is
lost.

Two suitably matched line trans-
formers are used. These are fed from
the line through a pair of 4-mfd con-
densers. The relatively large capacity
is used to prevent the attenuation of the
low f{requencies due to the low im-
pedance of the line transformers. These
condensers effectively block the d-c field
supply from the transformer circuits but
permit easy flow of the voice frequen-
cies. The rather high impedance of the
speaker field to these frequencies pre-
vents appreciable dissipation of the lat-
ter in the field circuits.

To prevent hum from entering the
transformer circuit the d-c field supply
should be amply filtered.

ASSOCIATIONS

RSA

EstLTs of the annual election to the Board

of Direcrors of RSA were announced by the

Tellers of Election, Harold Cunningham.
Winnetka, Tl.;: Felix J. Grum: wn, Chicago, and
Donald H. SlO\El, Freeport, Il

Directors were nominated in each sectional
division of RSA holding an election this year,
by chaptem of the division, and every member
of RSA in the division received a ballot.

Elected to serve until June 1, 1942: George
D. Woolev, Rock Island, Til., sectional division 3.
Fred Olson, Green Bay, Wis., sectional division
7. Joseph A. Cole, Detroit, Mich. (reelected)
sectional division 9.

Elected to serve wuntil June 1, 1941: Frank
L. Clark, Nashville, Tenn., sectional division 11.
Winston B. Jones, Washington, D.C.. sectional
division 15. Carl A. Rauber, Somerville,
(reelected) scctional division 15. George F. Duv-
all, Brooklyn. N, Y. (reelected) sectional division
17. Norman W, Smxn, Jamestown, N. Y., sec-
tional division 19.

Elected to serve until June 1, 1940: Carl Wil-
liams, Phillipshurg, N. J., sectional division 14,
Ingvar Paulsen, Roxbury, Mass.. sectional divi-
sion 20.

Bridgeport, Conn.. Chapter brought home the
big prize—a sixty-dollar Clough-Brengle super-
unimeter—in the RSA New Member compaign
recently closed. An active campaign to explamn
RSA to Service Men of Bridgeport, its accom-

plishments. plans, and ideals, resulted in nearly
doubling the membership of the Bridgeport
Chapter.

Second prize, a Rider IX Service Manual, goes
to Washington, D.C.. Chapter for the excellent
growth shown by
of the contest.

Springfield. Tll., and St. Paul, Minn., Chapters
came up with score that the closest scrutiny
of the judges could decide only as a tie. So
duplicate third prizes (three one-year subsecrip-
tions to choice of the radio trade inagazines)
will be awarded to both chapters.

Of all the chapters, the greatest number of new
memhbers obtnined during the contest was scored

that group during the period !

Range .2 volt to 1000 volts

Now more complete than ever. Thisl
Model R F 0 — OSCILLOGRAPH
tests all stages including R.F. and LF.

Self-Contained Demodulator and Video
Amplifiers—Use it for single or stage by
stage trouble shooting from antenna post
to speaker.

Self-Contained Dual Sweep Electronic
Frequency Modulator—Visual alignment
at 665 K.C. or any harmonic thereof to 5
without external

megacycles oscillator.

HICKOK OSCILLOGRAPH

Maintains Leadership with
New Built-in VISUAL
VACUUM TUBE VOLTMETER

language

BETTER OSCILLOGRAPH SERVICING

To better understand the many features of this
wonderful instrument and to facilitate its easy
use in radio and television servicing we have
just issued Technical Bulletin No. 150 entitled,
“Practical Application of the Oscillograph to
Modern Radio Servicing.”

This book is fully illustrated as shown by the
page reproduced herewith. It explains in simple
how to wuse an
adequate, profitable radio servicing.

Oscillograph for

Price is 25¢. The book can be secured from uall

See Hickok Test
Instruments at

the Radio Show,

HOTEL STEVENS,
CHICAGO, ILL.

JUNE 14-17,

Jooths No. 615-617

Hickok Jobbers or direct from the factory.
(Use coupon below.)

It is included as part of the instructions with
all new Hickok Oscillographs,

the coupon for full information

about all Hickok Radio Test Instruments.

Hickok Electrical Instrument Co.
CLEVELAND, OHIO

Tube Testers
Set Testers

Signal Generators Gentlemen:
Oscillographs
Volt Ohm Milli‘a(mmeters NAME
Test Speaker
Appliance Tester ADDRESS
CITY ..

THE HICKOK ELECTRICAL INSTRUMENT CO.,
10501 Dupont Ave., Cleveland, Ohio.
[] Please send latest catalog.

[J Enclosed find 25¢ for vour Bulletin No. 150,

usual yearly rate.

l tries, $2.00.)

SAVE $1.00

® The Group Subscription Plan for Service enables a group of
service men, dealers or jobbers to subscribe at one-half the

® The regular individual rate is $2.00 a year. In groups of 4
or more, the subscription rate is $1.00 a year.

® Each subscriber should print his name and address clearly
and state his occupation—whether a dealer, jobber, indepen-
| dent service man, service organization, etc.

| Remember this Group Plan when Your Subscription Expires

(In foreign coun-

wawwwLamericanradiohistorvy. com
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IT'S GRAND
FOR BANDS

New MULTI-UNIT Crystal Micro-
phones provide maximum amplification
and cannot be acoustically overloaded.
Performance, flexibility and beauty all
combined. List price, MU-2, complete,

$29.50

New MIKE-LITE
Gives Great Delight

This includes Model T-3 Crystal Micro-
phone with two adjustable spotlights

that throw a flattering halo of soft,
warm light on entertaining artists and
speakers, Complete, as described, with
stand, transformer and cable. List Price.

$62.50

We’'ll Be SGEiI{; You

Astatic’s complete line of quality erys-
tal microphones and pickups will be on
display at the Show. Don’t miss this
important exhibit.

ASTATIC MICROPHONE
LABORATORY, Inc.

YOUNGSTOWN, OHIO
Licensed Under Brush Development Co. Patents

Astatic Patents
ending
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by the New York Metropolitan Chapter, but
their percentage increase in membership was not
as great as that of the winners, and a prize was
missed by a narrow margin.

The contest was a great success, every chap-
tir gaining new strength from increased member
ship.

RSA announces the recent affiliation of Chap-
ters in Pekin, Ill.; Scranton, Pa., and Stamford.
Conn. This brings the total of active RSA Chap
ters to fifty-seven.

Correspondence with service groups in Coffey-
ville, Kan.; Jackson, Mich.. and Wausau, Wis.
regarding affiliation is being carried on by the
National Office of RSA.

CHICAGO CHAPTER RSA

HE specital RSA Television Service Course

(at RCA Institutes) has increased chapter

activity no end. The results: new members,
betier meeting attendance, and the name of RSA
further enhanced with a new meaning of im-
portance.

The social highlight of the month was a dinner
and tour of Chicago Chinatown on Sunday, April
14, Almost a hundred attended, and enjoyed a
swell time, A great deal of credit for the grand
success of this social goes to The Ladies of RSA,
our chapter ladies’ auxiliary.

Charles Hirsch, chief engineer of Majestic, spoke
on “Automatic Volume Expansion” at our meet-
ing of April 12 His demonstration of volume
expansion was especially startling.

“Something New and Different’” read the an
nouncement card for our April 26 meeting. The
members of the executive committee of the chap
ter led a Round Table Discussion, answering
prepared questions dealing with technical and
business problems, such as “What was your
toughest service preblem?’’ and “How I sold a
tough customer.” The practical information thus
obtained was very valuable. The chapter voted
to have more meetings of this sort.

AL Kiutan, Publicity.

ROCHESTER RTG INFO-MEET

e Radio Technicians Guild of Rochester
have the plans all laid for Sunday, May 28,
1939, A great all day educational meeting of
Radio Service Men within a three hundred mile
radius of that city, also sections of New England.

This meeting, to be held at the Powers Hotel,
Rochester, N. Y., and known as an “Info-Meet”
(Information Meeting), has for its theme Good
Fellowship and the Diffusion of Xnowledge.
There will be speakers of national reputation on
radio service practice and theory.

Cities or Service Men’s groups are urged to en-
ter five men teams in a Technical Quizz, that
will be in progress throughout the day.

Dinner will be served about 6:00 P, M. at $1.50
per plate, this being the only expense connected
with the “Info-Meet.”

Although the “Info-Meet” is sponsored by
RTG of Rochester, we are respectfully seeking
the wholehearted co-operation of all Service Men
and their chosen organizations. Registration at
10:30 A. M.

TRADE SHOW

OLLOWING is a schedule of various
group meetings being held in conjunc-
tion with the Radio Parts Industry

Show at the Stevens Hotel, in Chicago:

National Association of Radio Parts

: Distributors, Tuesday, June 13, 2:30 P. M.

The Representatives, Friday, June 16,
10:30 A. M.

Sales Managers Club, joint session, Fri-
day, June 16, 10:30 A. M.

Radio Parts Manufacturers Natjonal
Trade Show, membership meeting, Friday,
June 16, noon.

Radio Servicemen of America, Friday
and Saturday, June 16 and 17, annual con-
vention, and engineering lectures jointly
with the Chicago Section of the Institute
of Radio Engineers.

Attendance at the 1939 Trade Show is
expected to top all previous records, as
evidenced by advance registration interest.

More than 50% of the total number of
parts jobbing firms registered at last
year’s Radio Parts Trade Show have al-
ready filed their registrations with the of-
fice of the Show Management. At the
same time the number of sales agents firms
is closely approaching the total of last
vear.

WARD'S telescopic
cowl type auto aerial
mounts under hood.
No marning of car~
body. 4 different -

models available.

i

WARD’S #teit Concealed
Mount AERIALS

Give You These 5

® No drilling thru car body,
mounts under hood

@ Rattle-proof with Ward's
patented anti-rattle feature

® Streamlined design, topped
with “anti-static’’ ball tip

® Sturdy brass
brackets

® Gives better reception

WARD PRODUCTS Corp

WARD BUILDING CLEVELAND. OHIO

mounting

New“PREc |S| 0?Automatic

PUSH-BUTTON A.C.-D.C. MULTI-RANGE TESTER
SERIES 870 — 29 RANGES Including a
3,000 VOLT A.C.-D.C. RANGE

= » y * DS MOLTAGE

RANGES at 1000
ohms per volt; 0 to
6/30/300/600/1200
and 3000 V.

% A.C. VOLTAGE
RANGES at 500
ohms per volt:
0-12/60 /600 /1200
and 3000 volts.

* D.C. CURRENT
RANGES:0-1.2/12
120/600/1200 mil-
liamperes.

* RESISTANCE
RANGES: 0-5000
ohms (20 ohms at
center of scale)
0-500,000 ohms
(powered by self
contained 3 velt
battery) 0-5 meg-
ohms (powered by
external battery.)

% FIVE DECIBEL RANGES: -—-10 to —64DB.

% OUTPUT METER INDICATIONS on Five
A.C. voltage ranges.

Large size 3 inch square meter. Compact walnut

finished case. Size 7 x 4 x Wire wound shunts

and metallized multipliers, both 1%. $16 95

Net Price, with 3 volt battery .

AVAILABLE AT LEADING DISTRIBUTORS

EGISION

Y

: 5 FU L m
SEE THEM AT YOUR JOBBER

PRECISION APPARATUS CORP.

647 Kent Avenue, Brookiyn, N. Y.
Export Divislon—458 Broadway, New York City, U. S. A.
Cabie Address: Morhanex



SHOW PROGRAM

Second Annual Convention RSA
Stevens Hotel, Chicago
June 14 to 17 Inclusive

® ® & ednesday, june 14

10:00 A. M. Annual meeting of Board
of Directors, election of national officers,
reports and general business.

® ©® o thursday, june |5

10:00 4. M. Annual meeting continued.

® o o f{riday, june 16

3:00 P. M. “Facsimile”, a lecture and
demonstration of facsimile by engineers
from radio station WGN.

4:00 P. M. "“Test Equipment for Tele- |

vision”, Western Electrical Instrument
Corp. i
7:00 P. M. Annual RSA meeting.

8:00 P. M. “Television”, a theoretical

discussion of installation and service prob- |

lems. Albert Preissman, RCA Institutes.

Actual demonstration of television trans-
mission and reception will be conducted
following the lecture and continuing Satur-
day. (Television lecture and demonstra-
tion are cosponsored by RSA and Chicago
section of the IRE.)

® © o saturday, june |7

2:00 P. M. “Peak Limiting Amplifiers”, |

Douglas Fortune, Thordarson Electric and
Mig. Co.

3:00 P. M. “Radio Noise”, demonstra-
tion and lecture, characteristics and cures.
By an engineer from Tobe Deutschman
Corp.

4:00 P. M.
ments”, Bruce O. Burlingame,
Instruments Corp.

7:00 P. M. “What Television Will
Mean to the Service Man.” A discussion of
the Service Man’s position in the new art
by Sanford R. Cowan, SERVICE magazine.

8:00 P. M. “Tube Developments”, an
Engineer from Hygrade Sylvania Corp.

“Modern Service Instru-
Supreme

It i i

A record crowd of over 1,200 Service
Men attended a meeting on May 8 in
the Capitol Hotel to hear discussions on
television installation and service equip-
ment. The speakers included: Norman
Hall, television service manager, Du-
Mont Laboratories; J. K. Whitteker,
chief instructor, RCA Institutes; O. J.
Morelock, television engineer, and V. E.
Jenkins, manager of radio sales, both of
Weston Electrical Instrument Corp.

i i n "

| Get Your

7ree TEST
EQUIPMENT .

NATIONAL UNION
QUALITY

National Union radio tubes and condens-
ers have the precision and performance
that makes friends for you wherever they

' go. National Union is the logical choice
s = ’ of radio service engineers everywhere. |

What test equipment do you need? A new tube TEST EHUIPMENI AVA”.AB'.E

[ tester, another volt-ohm-milliammeter, or one
Leading Makes of

of the latest Television Testers—you'll find all
the leadimg makes in National Union’s Equip-
ment Catalog—and now is the time to get it.
Before the Purchase Point requirements go up
on July lst, 1939.
Remember, the National Union way requires
only a small de<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>