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Proved by independent labora-
tory tests and by practical use
to be the greatest radio achieve-
ment of all time!

Such a receiver as the de luxe Scott All-Wave is still generally considered
impossible. Yet, here it is! A 15-550 meter receiver without plug-in coils
that tunes the whole range with absolute precision, on ONE dial—without
the help of trimmers. But that’s not all. The de luxe Scorr ALL-WavE
incorporates far greater sensitivity, and obviously better selectivity than have
ever been considered possible of attaingent. And with it all, a tonal out-
put that is guaranteed to be as perfect as the tonal input at the station!

Here IS Sensitivity - - -

*12 /1000ths of a microvolt per meter at 1400 K. C. and 6/10ths of a
microvolt at 600 K. C. This is an average of several thousand times more
sensitivity than engineers have ever considered practical. And this sensi-
tivity would not be practical even in the de luxe Scott All-Wave were it
not for the unique means by which this receiver lowers the natural noise
level of reception. But it IS practical in the de luxe ScorT ALL-WAVE,
and the 12/1000ths to 6/10ths microvolt per meter sensitivity brings in
stations, at most any distance, with local volume. Stations that no other
receiver could ever hope to get, come in on the de lixe Scott All-Wave,
with enough volume to be heard a block away!

Entirely New Selectivity

No receiver in existence today can demonstrate such ideal selectivity as the
de luxe Scort ALL-Wave. *At 1000 K. C. it gives 4.5 K. C. separation
provided the field strength of one station does not exceed the other by
more than 10 times. It gives 9 K. C. separation when the field strength
of one station exceeds the other 100 times. At 200 times field strength it
separates by 10 K. C. At 5000 times field strength, the separation is 20
K. C,, and mind you—only ONE dial, and without trimmers
of any kind!

Absolute Reproduction!

THE deluxe scoTT

ALL « WAVE

-
-

including the speaker, proves the Scott All-Wave capable of absolute re-
production. This curve is flat within plus or minus 2 deci bells from 30
to 3000 cycles. This means that the human ear cannot detect any differ-
ence or loss in frequencies between a selection as it is being played before
the microphone and as it comes from the de luxe ScoTT ALL-WAVE.

Regular 'Round the World Reception
Now Even MORE Enjoyable

The standard Scott All-Wave of 1931 gave dependable, daily, "rourid the
world reception. This new de luxe Scort ALL-WAVE brings in the entire
world with perfect ease and convenience—one dial—no trimmers—no plug-
in coils. From France to Japan—from England to Australia, and from
Alaska to the Argentine—they’re all on the single dial of the de luxe
ScoTT ALL-WAVE—waiting to thrill you as you’ve never been thrilled
before. London, Paris, Berlin, Madrid, Sydney, Melbourne, Saigon;
Buenos Aires, Bogota, and dozens of others are within easy, daily range of
the de luxe Scott All-Wave 15-550 meter superheterodyne.

Send the COUPON for Curves and Proof

The story of Scott precision engineering as applied to the development
and final attainment of complete perfection in the de luxe Scott All-Wave
reveals the most outstanding radio facts of the day. The coupon will bring
it to you FREE—also unquestionable Proor that the de luxe Scort ALL-
Wave Is the ONE receiver that can guarantee easy, enjoyable, dependable,
daily, ’round the world reception. Clip the coupon. Send it now.

*Measurements made by Radio Call Book Laboratory

; 1
N t  True E. H, Scort Rablo LaBoraTories, Inc. d
;E:_‘:;:"ZH rel:ponse ::)1{: the de luxe SCOT; ‘?ILL'\W_AVE’ as.de- = 4450 Ravenswood Ave., Dept. S52, Chicago, IlI. !
. Vg SRunpnnicsst-enverol the Badre reckwer } Send me full particulars of the de luxe Scort ALL-WaAVE. b
1 i

N, = sl L ey
E. H. SCOTT RADIO LABORATORIES, INC. | ™ |
4450 Ravenswood Ave., Dept. 552, Chicago [ Street. i
I Ve :
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Set Tester Development

® THE ONLY SERVICE DEVICE
MEASURING EVERY UNIT IN 4
RADIO RECEIVER.

® THE ONLY TESTER WHICH 0
LOCATES EVERY DEFECTIVE <\ RADID TURE TESTER «
RECEIVER UNIT when— s i v i

® THE RECEIVER IS
ENTIRELY INOPERATIVE.

A NEW METHOD
Rapid—

WHAT IT MEASURES Size: 12 1/16 x 13%% x 3 inches

10516 DUPONT AVENUE
b IIIIIDIIIIIIIIIIIIDIII“IIIIIIIDIIIIIIIIIIIIQIIIIIIIIII[IDilll"l’lllllﬂllllllllIII]DIIIIIIIIlIIIDIIIlIIiI'II‘IIDIII'IIIIJIIIIDIIIIIIIIIIIIDIIIIHIIIIIIDIIIIIIIIIIIIDIIIIIIIIIIIIDIIE-.

/K\TESTER )

Laboratory Accuracy

The First
ALL NEW

IN YEARS

[The oo oo smruse e b

CLEVELAND, ORIl

4 WGt BF DRILATAT ETEINK Wik
i LD T TR LT &Y MRS

Accurate—
Modern

All Values of D. C. Volts on Quadruple Range Voltmeter from 0 to 1000 Volts—High Sensitivity
Voltmeter, 1666 Ohms per Volt.

All Values of A. C. Volts on Quadruple Range A. C. Voltmeter 0 to 800 Volts.

All Values of D. C. Milliamperes on Double Range Milliammeter from 0 to 200 Milliamperes.
All Values of A, C. Milliamperes on Double Range Milliammeter from 0 to 200 Milliamperes.
All Values of Resistance on Triple Range Ohm meter from 14, Ohm to 20 Megohms.

All Values of Capacity on Double Range Capacity Meter from .05 to 15 Micro Farads, and tests
ELECTROLYTIC CONDENSER LEAKAGE AND CAPACITY UNDER OPERATIVE
CONDITIONS.

All Values of Inductance on Double Range Inductance Meter from 14 to 50 Henries.

Tests Radio Tubes by the most accurately known method by applying standard values
of D. C. Voltage to Plate and Grid, reading standard values of plate current, mutual
conductance and gas content.

All measurements as self contained unit—without use of Adaptors or Auxiliary Apparatus.

List Price - =~ =~ - - < $250.00 Carrying Case -~ - - - - $15.00
Subject o Regular Discounts. West Coast Pr.ces Slightly Higher

SERVICE MEN—WRITE NOW TO
THE Hickok ELecTrICAL INsTRUMENT CoO.

19392 e SAY You Saw IT IN SERVICE
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THE ANTENNA...

THE present talk of resistance measurement as the basis

for service procedure has its foundation in material pre- -

sented in the past, in radio receiver manufacturer’s service
manuals in the form of continuity test data, and in books.
Resistance measurement methods of service analysis will no
doubt accomplish a much sought after effect, namely to make
the Service Technician ‘“‘resistance conscious.” Altogether
too much service in the past has been based upon voltage
measurements with set testers and analyzers, with the result
that the service analysis operation became mechanical. So
much attention has been paid to voltage and current asso-
ciated with the tubes, that mental analysis was minimized
and the operator expected to discover all faults by means of
voltage indications or current indications. As a result, all
thought of resistance was neglected and confusion resulted
when the defect was of the nature which did not influence
the operating voltage.

By making the service industry resistance conscious, every-
one from the customer to the manufacturer derives some ben-
eft. This type of work means operation upon a definite
basis with minimum tolerances, guesswork and variations. It
means that all receivers and amplifiers are brought down to
the same servicing level, itrespective of special circuits, thus
eliminating the condition that a Service Man is incapable of
analyzing a receiver or amplifier because its circuit structure
is such that-a routine voltage test is impossible. There are
known several instances where receiver and amplifier manu-
facturers who employed the Loftin-White a-f. amplifier en-
countered grief because this part of the receiver was not ser-
viceable with routine voltage tests, such as have been the
standard service practice in the past.

The customer will receive more accurate service and faster
service. The Service Man will work faster and more prof-
itably to himself and his dealer. The manufacturer, too, will
benefit because accurate service will be rendered upon his
products irrespective of how complex the circuits. In many
instances in the past, dissatisfaction concerning the manufac-
turer has been voiced because of the failure of several Ser-
vice Men to satisfactorily repair the receiver.

There is much to be said about resistance measurement
as the basis for service analysis. It has certain limitations,
but the advantages so outnumber the limitations that the
latter ate of very little consequence. This is particularly
true when we realize that the resistance measurement method
of service analysis does not completely do away with voltage
and current testing methods. Voltage and current methods
are applicable when resistance measurement is not. Of course
there is no time when the resistance of a circuit or unit can-
not be checked, but we are concerned with such measure-
ments without removing the chassis from the cabinet. A
comparison between resistance measurement and voltage
measurement must be made upon the same basis, that is,
working right through the sockets in the receiver without
completely removing the chassis from the cabinet. Upon this
basis, the measutement of resistance is by far more practical
and logical: pracrical because it leads immediately to the
trouble and furnishes definite and specific information. Logi-
cal, because it represents the ultimate test in evety receiver
after the voltage test indicates the presence of a fault.

829

In the past resistance measurements supplemented wvoltage
measurements. In the future, voltage measurements will
supplement resistance measurements. Service work will be
simplified, yet in its increased simplicity it will improve the
technical ability of the Service Man and thus raise his rating
in the radio industry and in the eyes of Mr. John Public. A
special article, covering the subject in detail, will appear in
the June issue.

00
WHAT is a rightful service charge? A very simple
question, but it requires a great deal of thought to
arrive at the answer. Let us review some of the problems.

First we have several degrees of proficiency upon the part
of the Service Technician. Should all of these men charge

the same fee? Upon an hourly basis, assuming that all the

men can effect the required remedy, the customer gains by
having the proficient man make the repair in the shortest
possible time. On the other hand, the man who is not so
proficient must take longer and thus it is apt to cost the cus-
tomer more than he is willing to pay. Again, the beginner
in the field who is confronted with the same problem as the
man with many years experience cannot charge a low fee
because it will not give him a living income, which he is en-
titled to.

Second, there must be some division between the cost for
an examination when the receiver is brought into the shop
and when the Service Technician travels to the home. What
is the solution when the calls are within the town and when
traveling involves a trip of 20 or 30 miles in suburban com-
munities?

Third, what basis of operation is satisfactory with respect
to the replacement parts? Should they be sold at cost or a
profit made, and how much profit? In this connection it is
necessary to remember that the mail order houses and chain
stores list many replacement parts in their catalogs; these
parts are quoted below the regular list and the catalogs reach
the man at home. Then again it is necessary to remember
that hundreds of thousands of receivers available at
“dumped” prices are purchased each year, but the cost of
the replacement parts for these receivers is based at the
original sales price of the receiver. Thus a small unit
needed for a receiver may represent 10 percent of the total
cost of the receiver.

Fourth, charges now range from $1.00 to $2.00 per hour
with the same range for the minimum fee. Recognizing
that the customer should pay the traveling time, $2.00 as the
minimum fee sounds quite reasonable. However, as to the
service cost, should it be on an hourly basis or upon a flat
rate? An hourly basis after the examination creates sus-
picion in the mind of the customer. A flat rate at least tells
him what it will cost.

We have our ideas. We want your thoughts.
that you jot them down and let us have them.

We are working upon plans to acquaint the general pub-
lic 'with the fact that service charges have become flat rate—
but this program to eliminate cut rates cannot be completed
unti] the charges have been set.

Suppose

Jobn F. Rider.

e SERVICE FOR
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« « National Union Radio Corp.,
maker of the famous National
Union Radio Tubes, is offering this
free equipment for a short time
only. So you must act quickly.

The two service manuals shown at the
left were written by John F. Rider,
well-known lecturer and scientist.
They should be part of every up-to-
date radio man’s equipment.

Volume I contains more than 2,000
diagrams on voltage, electrical values,
color coding, peculiarities of receivers,
amplifiers, and eliminators . . . as well
as a complete discussion of trouble-
shooting methods used by radio man-
ufacturers. It isreally an encyclopedia
of service work. .

Volume II contains more than 700
pages of the finest type of radio service
material. Mr. Rider contacted the
laboratories of the country’s largest
manufacturers . . . and now for the
first time in the history of radio publi-
cations, radio receivers are broken
down and point-to-point resistance
data is furnished.

These volumes do not duplicate each
other. Volume II picks up where
Volume I leaves off. Both are different
. . . both are indispensable. And you
get either one or both absolutely free
with the purchase of a small quantity
of National Union Radio Tubes.

Dear Sirs:

NATIONAL UNION RADIO CORPORATION
400 MADISON AVENUE -NEW YORK CITY

Tube Tester Free
The Readrite Tube Tester. Compact,
easily carried. It has an illuminated dial
which shows the reading in even the dark-
est corners! Just think! This tester is
yours free with the purchase of a small
quantity of National Union Tubes.

Oscillator and Output Meter

The Oscillator and Output Meter above
is an absolute necessity for all modern
service men. And you can have one free
for a small purchase of National Union
Tubes. Remember, you can’t tune super

hets without one.
coupon today!?

Be sure to send in

Please tell me how | ¢an have any one or all of the above equipment free.
1 am checking those in which 1 am interested.

vol. 1[0 vorL. g OSCILLATOR AND OUTPUT METER [ TUBE TESTER [J
NAME. - -
ADDRESS. - -

[of | ) (N — — STATE—— .
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A Complete Service Laboratory In lts‘elf

o ‘,No. 577 Complete

Servicing Instrument

No. 550 Oscillator

No.407 Tube Tester

No. 700 Set Tester

ONE

No. 577 Servicing Instrument

A Real Portable Job
— Everything Self - Contained —

Here is a service combination right up-to-the-minute in every respect.. With this combination you are prepared to
analyze any receiver or amplifier . . . working in the most modern manner, with the greatest accuracy and utmost speed.

There is nothing in the line of service analysis operation which you cannot carry out with the Readrite No. 577
unit. One part of this complete testing system is the oscillator which will supply a modulated or unmodulated carrier
for broadcast-receiver frequency alignment. The operating range is from 550 to 1,500 kc. This range and the inter-
mediate-frequency range of from 120 to 185 kc. are direct-reading. Extremely sharp second and third harmonics cover
the range from 260 to 475 kc., thus enabling you to check all i-f. stages in all modern superheterodynes.

The A.C. tube tester contained in the No. 577 enables you to make a real and accurate test upon the tubes used in
the receiver. No longer are you dependent upon the receiver voltages . . . no longer are you stopped when the receiver
is inoperative. With this unit you can check the tubes irrespective of the trouble in the receiver . . . test all kinds of
tubes under real laboratory conditions. With the greatest ease you can tell if tubes are good or bad, and really “match”
tubes. Class B amplification in the modern sets just being introduced requires accurate matching of output tubes. The
577 will do it.

With the set tester part of the 577 it is easy to check the voltages in receivers, measure the resistance of various
units, and check the capacities of fixed condensers. Because of the A.C. tube tester in the 577, you can check the
receiver without any voltages applied to the tubes. You simply measure the resistance of the various units. The set
tester contains a d-c. voltmeter which will read as high as 600 volts; a-C. voltages as high as 700 volts, and ‘current
as high as 150 ma. And all meters are available for external use.

The 577 opens the way to improved and complete testing. It will increase your business. It is furnished in a
leatherette covered case, and is 2234” by 615" by 814" high. Shipping weight is 22 pounds complete..
No. 576 Servicing Instrument
“The Readrite No. 576 is the same as the No. 577 except that the tube tester doés not contain the means for
checking short circuits between tube elements. The net price to Service Men is $51.00. In both the 576 and 577 Units the

set tester is contained in a self-locking drawer, shown open in the illustration above. Both instruments come complete
with batteries and tubes for the oscillator unit.

Net Price of No. 577 to Service Men $54.00, Less 29, for Cash, F. O. B. Factory. If these
goods are not obtainable from your regular jobbers we will ship divect upon veceipt of advice.

READRITE METER VVORKS
25 College Avenue, Bluffton, Ohio
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The Triple-Twin Tube

BY G. M. REED

HE last five or six years have witnessed the introduc-

tion of several kinds of “multi-tubes” housed in a sin-

gle container. Some were domestic and some were
foreign. The latest tube, a domestic product, is the Triple-
Twin. Although but recently announced, this tube will soon
enter into the problems of servicing in as much as it is
reported to be used in several of the new receivers to be
displayed at the Chicago show. As such it might be well
to dwell upon the passage of a signal through this tube, so
as to study its operation and its relation to servicing. There
are certain definite differences between this tube and con-
ventional products and it is necessary that these be recog-
nized when working with the tube.

When testing a set
with a Triple-Twin
tube, keep in mind

that both plates are
connected to the tube
prongs, as shown. The
input grid connects to
the cap on the tube

INPUT GRID 7O CAP ~ F/G. 1.

The tube housing contains two sets of elements, each set
representing one tube or section. The input section is the
equivalent of an indirectly-heated cathode type of three-
element tube, consisting of a heater, cathode, control grid
and plate. The second section is the equivalent of an ordi-
nary filament type of three-element tube, consisting of a
filament, control grid and plate. The heater of the input
tube is joined in parallel with the filament of the output
tube, both being excited by means of an a-c. transformer.
This paralleling of heater and filament is tmade within the
tube housing: The cathode of the first section and the con-
trol grid of the second section or tube are also joined within
the housing. The tube utilizes a regular five-prong socket,
whereby connection is made to the two plates within the
tube, the two heaters and the cathode. (See Fig. 1.) Con-
nection to the inpug tube or first section control grid is made
by means of a cap which occupies the same position as the
control grid in the screen-grid tube.

OPERATION OF TUBE AND CIrRcuUIT

The amplifier circuit utilizing the Triple-Twin tube (The
reason behind the selection of this name to designate this
tube is unknown.—Ed.) is shown in Fig. 2. At first glance
the operation of the tube appears a bit mystifying, but upon
second examination it is not really comiplicated. Consider
the application of an audio-frequency signal across the ter-

MAY, 1932 ¢

mipals G-K. Now, in contrast to usual practice, the signal
is not applied between grid and ground, as is the case in the
conventional cathode type of single tube stage. Instead the
input circuit is the grid and cathode of the first section, the
signal passing through the blocking condenser C1. A sim-
plified circuit of the equivalent of the first section or input
tube functioning as an amplifier is shown in Fig. 3. We
assume that the audio signal is secured from the transformer
T. 1If we overlook the presence of the parallel circuit Le-
Rc, the remainder is identical to a conventional stage where-
in Rg is the grid filter resistance—however, bearing in mind
that Rg in this case is not a grid filter resistance, but a path
whereby the control-grid bias is applied to the tube grid.
Of course, the fact thar it is present cannot help but pro-
duce a function identical to that of the usual grid filter
resistance.

ReLaTED INPUT CIRCUITS

Referring once more to the grid bias for this tube, the
bias is developed across two units, namely the parallel com-
bination Lc-Re in series with R2. The total voltage devel-
oped is then applied to the control grid through Rg and
whatever type of coupling unit is used across the input cir-
cuit, in this case the secondary of transformer T.

It is evident that the plate circuit of the input tube does
not contain a load in the form of a transformer winding.
Actually, the purpose of this plate is to complete the plate
system and thus atcract the electronic stream.  With respect
to this method of utilizing the plate of the tube, it is native
strictly to the Triple-Twin.

Now during the process of amplification in this tube, the
audio-frequency component flows through the parallel com-
bination of Lc-Re; consequently, an a-c. voltage is developed
across this impedance and this combination becomes the in-
put grid impedance of the second section, and it is from here
that the second grid secures its excitation voltage. The com-
plete circuit slightly re-arranged is shown in Fig. 4. Here

Here is a typical circuit for the Triple-Twin tube when

used as an amplifier or detector-amplifier. When used

in the latter arrangement a grid condenser (C-3) and r-f.

choke (L-3) are included in the circuit. Note that the
second ‘input grid is tied to the cathode

(55511
1

20

FIG2.
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This is a simplified version of the first section or input
of the Triple-Twin tube. It will better serve to clarify
the action of this part of the tube as an amplifier. The
function of the resistor RG is to supply bias to the grid

the relation between the respective elements is clarified. The
lead from the second section grid is electrically the same as
in Fig. 2, but by showing it in this fashion makes compre-
hension of the second circuit very much easier. The grid
bias for the second tube is developed across the resistance
R1 and is applied to the second section tube control grid
through the input grid impedance Lc-Re. We have omitted
the heater circuit for the input tube because it has no con-
nection with the balance of the system. In the output sec-
tion, the plate circuit is conventional in that it contains the
primary of the output transformer.

SERVICE PROBLEMS

Before considering further technical details concerning
the operation of the tube, let us consider some of the service
problems. Measurement of the control-grid bias of the in-
put tube is like that for any other tube which has a grid filter
resistance, so that the voltage indicated upon a voltmeter
connected between cathode and grid would not be the true
voltage because of the presence of Rg. The effect of Lc-Rce
upon this bias is negligible, because of the low d-c. resist-
ance of Lc. It is for this reason that the bias applied to the
second tube grid would have very little effect upon the input

CHARACTERISTICS OF TRIPLE-TWIN TUBE

Amplifier Input Section Output Section
Plate Voltage 180 250 180 250
Grid Voltage —10 —14 —25 —3.0
Plate Current 3.0 4.0 32.0 52.0
Plate Impedance 12,500 12,000 3550 3000
Amplification Factor 14.4 14.4 13.0 13.0
Mutual Conductance 1150 1200 3650 4350
Load Impedance 12,500 12,500 4600 4000
Power Output 2.25 4.5
Grid Signal (for

full power) Volts

R. M. S. 4.0 5.0 _
Detector-Amplifier  Input Section Output Section
Plate Voltage 180 250 Other values
Grid Voltage —12 —16 remain as
Plate Current 1.0 2.0 specified
Grid Signal—Volts, above

Carrier (for full

power) 1009

Modulation 8.0
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tube bias measurement, despite the fact that the input tube
cathode and the output wbe grid are joined. When check-
ing the output tube grid bias voltage, the reading must be
between the grid and the filament. A measurement between
grid and ground would include the input tube bias devel-
oped across R2 as well as the bias developed across R1.

The method of securing the signal voltage for the output
tube input circuit is entirely different from any other tube
or system. In a way it is direct coupling, consequently the
frequency response of the system cannot help but be of a
high order. One limitation upon the low frequencies is the
minimum impedance of Lc, and upon the high frequencies
the effective capacity across the grid-filament circuit of the
output tube.

PowErR OUTPUT AVAILABLE

The output power available from this tube is far in ex-
cess of that which can be secured from a conventional '45 or
'47 type tube in the output stage. The primary reason is
that by virtue of the design of the tube and circuit, it is pos-
sible to operate the output tube upon both the negative and
positive half of the grid voltage, plate current characteristic.
Such operation is impossible with the normal run of stand-
ard tubes without bad distortion. When used as an ampli-
fier, a single Triple-Twin wbe operated at a plate voltage
of 180 volts, and a load impedance of 4,000 ohms is capa-
ble of furnishing an output of about 2.25 watts. When op-
erated with 250 volts upon the plates and the same load im-
pedance, the output is about 4.5 watts. Two such tubes in
push-pull, as shown in Fig. 5, operated at 250 volts upon
the plates and a load impedance of 8,000 ohms will furnish
about 14 watts output.

It is significant to note, and of interest with respect to
output transformers, that the optimum load impedance for
maximum output and minimum distortion is equal to the
tube impedance and #ot to twice the tube impedance, which
is the case for the regular triodes, and about 1/4 or 1/5 of
the tube impedance for pentodes. The input load impe-
dance for the input tube is 12,500 ohms, the value of Rc
in Figs. 2, 3, and 4. In these illustrations Rg is 0.1
megohm, Lc is a low resistance choke of about 15 henries at
about 5 milliamperes, R1 is 70 ohms and R2 is 270 chms.
C1 is 2.0 mfds. and C2 is 25 mfds. The same values obtain
in push-pull systems (Fig. 5) with the exceptions that R1
and R2 are halved in value. When used in push-pull, the
transformer must have a split secondary, so that the resist-
ance Rg may be inserted and the cathodes raised above
ground potential.

The Triple-Twin Type 295 tube is suitable for detector-
amplifier service and will be introduced in this form in some
of the new receivers. It is also suitable as a straight am-

The complete circuit of the tube slightly re-arranged to
clarify the relation between the respective elements. The
arrows indicate the first and second input circuits

B+
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8- FIG. 4.
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FIGS.

The circuit of two Triple-Twins in push-pull. This

arrangement, with 250 volts on the plates and a load

impedance of 8,000 ohms, will furnish about 14 watts
output

plifier for phonograph or public-address work. In this case
it is advisable to use a 227 in the input stage, irrespective
of whether a single 295 is used, or two in push-pull.

The characteristics of the 295 Triple-Twin used as a de-
tector-amplifier and as a straight amplifier, are given in the
accompanying table.

i,

A New Department

IN the July issue of SERVICE we will inaugurate a new
department, to be called, “On The Job.” It will appear
each month thereafter, and we trust that its contents
will be of everyday value to you in your servicing busi-
ness.

The primary purpose of this department will be to assist
you in increasing the volume and the character of your busi-
ness. In order to carry out this purpose to its full effective-
ness we acknowledge the necessity of calling upon you as a
reader to contribute your own ideas so that others may also
benefit by them. You in turn will no doubt benefit consider-
ably by the contributions of other readers. But, apart from
this, we feel that worthy contributions should merit
more than a possible return to the author of valuable ideas
submitted by others. Consequently, we are going to offer
each month, starting with the July issue, three prizes for the
best contributions received. Aside from the prizes them-
selves, all other contributions accepted for publication will
be paid for at the rate of one dollar each.

Contributions to this new department are not to be limited
to any specific type. You may have an idea relative to the
installation of a Public-Address System which you have tried,
and found that its simplicity proved a saving in time and
money. Or it may be some little advertising scheme that has
been of great assistance to you in gaining new clients, or,
again, some simple servicing stunt which improves the oper-
ation of a standard receiver. No matter what the idea, if
it has helped your business directly or indirectly, it is eligible.
The only restriction we impose is brevity.

Now, as to the prizes. The first prize each month will be
a complete set of seven volumes of the Radio Service Library,
or its equivalent in cash, which is seven dollars. The second
prize each month will be Volume No. 2 of Rider’s Radio
Service Manual, or its equivalent in cash, which is five
dollars. The third prize each month will be a selection of

MAY, 1932 e

any three of the seven books composing the Radio Service
Library, or three dollars in cash.

The Editors of SERVICE will be the final judges in the
selection of the winning contributions. In the event of a tie,
both winners will receive the total amount of the respective
prize.

Entries for the July contest must be in the hands of the
Editors not later than June 20th. However, any entry
received later than this date will automatically become an
entry for the contest of the following month.

Address all entries to: Contest Editor, SERVICE, 1440
Broadway, New York, N. Y. :

BGH

The Man on the Cover

LEROY J. BELL

General Service Manager, Fada

HE deliberated in his youth . . . it took him quite a while
to determine just what sort of an education he wanted.
But, when he finally decided upon an electrical career he
carried this determination to a successful conclusion.

After completing his High School education, Mr. Bell
entered Columbia University where he learned about sparks
from- Professors, and eventually emerged from said institute
of learning with his head full of Electrical Engineering.

But, presumably this was not enough, because forthwith he
continued his studies at the Western Electric Company
College and later, as occasion demanded, branched out in
special evening courses.

Having completed his education to his own satisfaction,
M. Bell joined the Western Electric Company where he spent
two years as a draftsman, mechanic, laboratory assistant, and
later as a field supervisor on general equipment. Following
this practical experience he went with the Bell Telephone
Laboratories where he carried on work in connection with
special Signal Corps equipment.

M. Bell started with Fada in 1924 as a tester, and has
since worked in every department—bar none—doing any and
every kind of work. He has spent considerable time on the
road as an instructor, this during an educational ctampaign
conducted for Fada’s Dealer-Service Organizations.

Although Mr. Bell is considered an excellent pistol and
rifle shot, he rarely goés hunting . . . that is, he rarely goes
hunting with a gun. When he hits the trail it is a camera
that goes with him, and he has “shot” more wild animals
with the glass eye than you could shake a fist at—if you ever
wanted to. Mr. Bell says that he has taken some thrillers
and, fortunately—unlike a fish story—he has the pictures to
back up his statements.

When Mr. Bell isn’t shooting wild animals with a camera
he is swimming or riding horseback. Or possibly cleaning
guns.

M. Bell is ready to agree with anybody that servicing is
one grand headache, but adds that it is not more so than you
actually make it. He believes that the big job is to keep a
level head, and when it comes to that he has a big start on
most of us, what with his shooting of wild animals with
nothing between him and champing teeth but a little box
full of film.
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General Data. . .

The Type 46 Tube

This new tube will appear in some of the
sets to be exhibited for the first time at the
RMA Trade Show, in Chicago. The Gen-
eral Electric “Convention Model” superhet-
erodyne will be one of them.

The Type 46 tube was designed primarily
for use in a Class B amplifier circuit, al-
though its construction and characteristics are
such that it can also be used in a Class A
amplifier circuit as a driver.

CLASS A AND B SERVICE

It will be noted from the accompanying
diagram that the tube has two grids. When
the grid nearest the plate is tied to the plate
the tube has a low amplification factor and
functions the same as the usual type of am-
plifier tube, with the usual negative grid
bias. The tube is so used in the “Driver
Stage” shown.

When the two grids of the tube are tied
together the amplification factor is so high
that there is hardly any plate current flow,
with the grids at zero bias. Since the tube
in this connection is operated without any
bias at all (which allows the elimination of
the usual bias resistors) the plate current is
practically zero until a signal is impressed
on the dual-grid input connection, and even
then there is no appreciable flow of plate
current during the negative halves of the
cycles. But, when the signal voltage goes
positive the dual grids automatically assume
this positive voltage, and during these times
there is a heavy flow of plate current. Ob-
viously, the amount of plate current is gov-
erned solely by the variations of the posi-
tive cycles of the signal voltage.. This means
that, for one thing, if the receiver using

this type of tube in a Class B connection is
set for low volume, less current will be con-
sumed than if the volume control were set
at maximum. As an example, the actual dif-
ference in power consumption in the Gen-
eral Electric “Convention Model” receiver,
between low and high volume setting is 84
watts and 105 watts respectively.

Such an arrangement of course would be
totally unsuitable because of the harmonic
distortion. However, if instead two type 46
tubes are employed in the Class B stage, in
a push-pull connection, then the harmonics
will be cancelled out, just as they are in
any push-pull amplifier. This is the ar-
rangement used, and the complete connec-
tion is shown in the accompanying diagram.

ADVANTAGES OF CLASS B AMPLIFIERS

There are three advantages gained by the
use of the type 46 tubes in the amplifier cir-
cuit shown. The first is increased power
output with small tubes (from 10 to 16 watts
X G enough to break the china in the
kitchen). The second is economy of opera-

o
SPEAKER |
o]

ORIVER STAGE

=46

PUSH-PUSH STAGE

Diagram of a Class B amplifier, employing three of the new type ’46 tubes. Note

that there is no bias placed on the tubes in' the “push-push” stage

Assume for the moment that just two type
46 tubes are used in an amplifier; the first
tube in a Class A connection and functioning
as a driver for the second tube in a Class B
connection, with no grid bias. In such a
case, since the dual-grid of the second tube
would be driven positive with each positive
cycle of the signal voltage, the output would
include second and other even harmonics.

OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A AMPLIFIER

Filament Voltage 2.5-ac.
Filament Current 1.75 amps.
Plate Voltage 250 max.
Grid Voltage —33
Amplification Factor 5.6
Plate Resistance 2380 ohms
Mutual Conductance 2350 micromhos
Plate Current 22 ma.
Load Resistance 6400 ohms*
Max. Undistorted Output 1.25 waltts

*Approximately twice this value is rec-
ommended for load of driver for Class B
stage.

®
CLass B AMPLIFIER

Plate Voltage 300 400 max.

Grid Voltage 0 0

Plate Current 4 ma. 6 ma.
Peak Plate Current 150 200 ma.
Load Res. per Tube 1300 1450 ohms
Max. Signal Voltage 40 41
Continuous Output (2 tubes) 16 20 watts
Plate Dissipation (per tube) 10 10 watts
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tion, because “no signal, no plate current,”
and “low volume, small plate current.” The
third is the absence of the usual grid bias
resistor, which means that the full voltage of
the power supply is available for the plates
of the Class B 46 tubes, and the absence
of the usual degeneration effects created by
such resistors, which reduces amplification
considerably.

SPECIAL EQUIPMENT NECESSARY

It should be added here that the increased
power advantage lies mainly in the fact that
the Class B 46 tubes will provide the extra
kick at peak modulations which spells the
difference between fair and brilliant repro-
duction. The amount of output power pro-
duced at such times is so much greater than
ordinarily encountered that a specially de-
signed dynamic_speaker which can “take it”
must be used.

Since the current drain is excessive dur-
ing positive signal voltages it is also neces-
sary to use a special rectifier tube and filter
system. Thus the reason for the new type
82 full-wave, mercury vapor rectifier. De-
tails of this tube and its associated circuits
will be found on page 61 of the April issue
of SERVICE.

The type 46 tube has a 2.5-volt filament
which draws 1.75 amperes. When the tube
is used as a Class A amplifier the maximum
plate voltage used is 250, with a negative
grid bias of 33 volts. When used as a Class
B amplifier the maximum plate voltage is
400. At this voltage the minimum plate
current is 6 ma. and the maximum 200 ma.
The complete conditions and characteristics
for both Class A and Class B service are
given in the accompanying table,

® SERVICE FOR



GENERAL DATA—continued

O:scillator Computations

Just a note about coil and condenser com-
binations in oscillator systems. It is a very
simple matter to select certain constants for
a coil and a condenser so as to cover a cet-
tain frequency band. However, these con-
stants apply only when the coil and con-
denser are utilized as a tuned circuit inde-
pendent of everything else. A series of in-
vestigations carried out upon several oscil-
lators intended for use in the service field
and prepared with the idea of description
at a future date, illustrated the need for
definite stipulations relative to the tuning
range and the inductance and capacity.

A resonant circuit containing an indicat-
ing instrument whereby the state of reso-
nance is indicated when used alone and iso-
lated from other equipment will run true
to the calculations, but not so when that
same coil-condenser combination is inserted
into an oscillating tube circuit.

Capacrty ofF CIRCUITS

In every instance, the tuned circuit does
not cover the range calculated because the
minimum capacity is many times the orig-
inal assumed in the computations. Before
citing any examples, the statement is made
that coil and condenser constants for circuits
utilized in tube systems must be accompa-
nied by the exact circuit used. The refer-
ence to the circuit is made because the type
of circuit influences the tuning range.

For the benefit of those who are interested
in the construction of oscillator systems, let
it be said that the capacity between the tube
grid and filament or cathode is oz static
capacity of a few micromicrofarads, but in-
cludes the reflected capacity due to the struc-
ture of the plate circuit. This is a very im-
portant consideration. The minimum capa-
city of a .00035 mfd. tuning condenser may
be around 25 to 30 micromicrofarads. The
capacity of the leads connecting the coil and
condenser and the condenser and the tube
elements may be from 10 to as high as 30
micromicrofarads. = The static grid-cathode
capacity of the average tube with the cathode
cold may be around 3.5 micromicrofarads
(for the '27). The sum total of these ca-
pacities shows more than a 100 percent in-
crease over the condenser minimum. When
coil-condenser combinations are placed into
operation we find that the highest frequency,
representing the minimum capacity, is much
lower than indicated by the static values
quoted. In fact, it deviates to a very great
extent, so much so in certain cases that the
apparent minimum capacity tuning the coil
may be from six to ten times the minimum
previously considered and in certain circuits
the sum total of all the capacities across the
circuit may be 100 percent greater than the
capacity as determined by the manufacturer’s
rating of his products.

PrAcTICAL EXAMPLES

The greatest discrepancy occurs at the
bigh-frequency end of the frequency band,
because here the added capacity represents a
much greater percentage of the total capacity.
The following are a few examples of such
discrepancies. An inductance of 2300 mi-
crohenrys (2.3 millihenrys) when ‘tuned by
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the minimum capacity of a .00035 mfd.
condenser (minimum figured as 40 mmfds.)
was calculated as being tunable to a fre-
quency of 521 kc. When placed into use in
the oscillating system, it was found to res-
onate 329 kc. with the tuning condenser set
to minimum which, with an inductance of
2300 microhenrys, is the equivalent of a tun-
ing condenser of approximately .0001 mfd.,
an increase of more than 100 percent over
the computed value. As is -obvious, the
various capacities present in the system, ex-
clusive of the tuning condenser itself, added
about 60 micromicrofarads.

Another interesting item is that related to
the plate-coupling capacity, in the capacity-

Fig. A. Circuit of a capacity-coupled
Hartly oscillator

coupled Hartley system shown in Fig. A.
Varying this capacity changes the resonant
frequency of the system. When changed
from a .001 mfd. condenser to .5 mfd., the
resonant frequency for a definite setting of
the tuning condenser changed from 420 ke.
to approximately 390 kc. Thus, if you are
interested in changing capacities in a con-
denser which is calibrated, bear in mind
that the calibration settings will also change.

1l

Fig. B. Circuit of the conventional Hartly
oscillator

Fig. B illustrates the conventional Hartley
oscillator system and is shown for the pur-
pose of stating that the character of the cir-
cuit also governs the frequency limits of
the tuning system. Thus, with identical set-
tings of the tuning condensers, but changing
from circuit A to B showed a very appreci-
able difference in the frequency limits cov-
ered.

CarAcCITY ALLOWANCES

When operating over the broadcast band,
it might be well to allow between 80 and
100 micromicrofarads as the minimum ca-
pacity. The only exception to this rule is the
use of the tuned circuit as a link, as is done
in a few broadcast receiver oscillator sys-
tems. When working upon the intermedi-
ate frequency band, allow at least 100 mi-

cromicrofarads as the minimum capacity in
the circuit. ~ Another exception to these
statements is the use of the screen-grid tube
as the oscillator, and also in dynatron oscil-
lator systems.

Color Coding
(Continued from April issue)

Grigsby-Grunow (Majestic) have been using
the RMA coding for about 1 year. Started
in the Model 60 Receiver.

Howard Radio Co. First used in the Model
H Superheterodyne produced in March,
1931.

International Radio Corp. RMA code used
for 2 years.

My Own Radio, Inc. RMA code used since
June, 1931.

National Company does not use the RMA
color coding. They do not have a special
code of their own.

Parsons Laboratories started using the code
about 18 months ago. The first receiver
was Model 1.

Philco started the code about June, 1931.
The first model to use RMA coding was
the 90.

Pierce-Airo started using the code about 16
months ago. The first model was the 624.

RCA-Victor. RMA code used since March,
1931, Started with R-7 receiver known
as the Superette,

Remler Co. Code used for about 1 year in
all receivers with serial number above
15,000.

Simplex Radio. Use the code. Started about
18 months ago with Models J and K.

Sparks-Withington. RMA code used for all
carbon and braided wire resistors. Started
about June, 1931, with Models 5, 9, 10,
etc. A few resistors still used do not
bear color coding.

Stewart-Warner. Started using the code with
their Model 102-A. Vitreous and wire
wound units not coded.

Stromberg-Carlson use the code. Started
about a year ago. First models were 19-A,
20-A, 22 and 29.

Transformer Corp. of America. (Clarion)
Started using the code in January, 1931.
The first receiver was the Model 70. One
or two wire-wound, low-resistance units in
each model are not coded.

Trav-Ler Radio and Television Corp. Use
the code. Started about October 3, 1931.

United American Bosch. (Bosch) Started
using RMA color coding about one year
ago. The changes and additions were
gradual.

U. S. Radio and Television Corp. RMA code
in use for about 18 months. Initial chas-
sis, Model 48.

Wells-Gardner. Use the code. Started with
Mode!l 80. General circuit coding is as
follows: Grid-White, Plate-Red; 180B-
Blue; 250B-Yellow; Filament and ground-
Black.

Westinghouse Electric and Mfg. Co.
RCA-Victor.

Zenith Radio Corp. RMA code in use since
January, 1930. Started with Midget A.

See
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GENERAL DATAfcontinued

Locating Transformer Windings

One of the complicated service routines is
to locate the various windings upon a power
transformer which is not marked to show the
primary and the various secondaries, or the
voltages available from these windings. The
following is a fairly simple method of check-
ing such units. The first step is to locate
the rectifier winding. Arrange a series cir-
cuit of a 4- to 6-volt battery and a 5-volt tube
such as the 201A. It may be a good idea to
select a deactivated tube or one which is
unfit for actual radio use, but with the fila-
ment intact. Connect this series circuit across
the two terminals of the various windings;
of course, acros§ one winding at a time. The
tube will glow when the test circuit is con-
nected across either the primary winding or
the filament windings. If the test circuit is
connected across the rectifier winding, either
across the entire winding or across either
half, the tube will not glow. Assuming that

25 WATT
LAMP -,

i€

TRANSFORMER
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Showing simple methods of locating
the respective windings of a power
transformer

the continuity of the circuits is intact, the
winding being tested is the high voltage plate
winding. This winding is marked with a
tab.

Now we must locate the primary winding.
The impedance of this winding is much
higher than that of the filament windings and
this condition is taken advantage of for the
test. Now arrange a test circuit consisting
of a 25-watt, 100-volt lamp and a lead which
connects to the 110 volt a-c. line. The a-c.
line is used as the voltage source and the
lamp is used as the indicator. When the cir-
cuit is connected across the filament wind-
ings, the lamp will glow, perhaps with nor-
mal brilliancy. However, when the test cir-
cuit is connected across the primary winding,
the impedance presented by the primary will
reduce the current in the circuit and thus
reduce the brilliancy of the lamp. The lamp
will glow dull, Thus the primary winding is
located and should be properly tabbed.

It is now necessary to determine the volt-
age output of the various windings. Connect
the primary winding to a 110-volt, a-c.
source, Connect any tube which requires 7.5
volts upon the filament, such as the '10, 'S0
or '81, across the respective filament wind-
ings. The tube filament will glow with nor-
mal brilliancy when connected across a 7.5
volt winding; will glow dull when con-
nected across a S-volt winding and will not
glow at all when connected across a 2.5- or
a 1.5-volt winding, The 7.5- and the 5-volt
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windings are located in this fashion. If de-
sired, the 5-volt winding may be checked by
using a 5-volt tube as stated. These wind-
ings are tabbed. The same process is car-
ried out to locate 1.5-volt and 2.5-volt wind-
ings, using a 2.5-volt type of tube.

°

Additional Dynamics

On page 32 of the March issue of SERVICE
derails were given for connecting up an addi-
tional dynamic speaker to the output of a
push-pull amplifier. The simple system of
using two blocking condensers was shown in
the sketch. Notice is hereby given that this
arrangement works well providing the out-
put tubes are not pentodes. In such cases
where the set uses two pentodes in push-
pull the system should not be used for this
arrangement reduces volume considerably.

°

Shorted Voice Coils

The lower the resistance of a voice coil or
secondary of an output transformer, the more
difficult is it to locate a short circuit across
this winding. As a general rule voice coil
resistances vary from approximately .8 ohm
to about 15 or 20 ohms. There are, of
course, several voice coils with resistances as
high as 200 ohms. Naturally, a short circuit
across such a high value of resistance will
be located without very much trouble. How-
ever, in the case of low-resistance units, a
fairly accurate resistance measurement is re-
quired. An open voice coil, with one end
connected to the output transformer, will still
be productive of a signal. Of course the sig-
nal will be very weak, but it will be present
nevertheless.

®

Changes in A-K Receivers

Several changes have been made upon re-
cent -Atwater-Kent receivers, The original
82-D, 110 volt d-c. receiver bore serial num-
bers below 5,760,301. The second production
of this same model differs in the following
respects: a plate filter choke is connected be-
tween the 1st detector plate choke and the
plate voliage supply lead. A bypass con-
denser associated with the additional choke
and connected to ground has also been added.
An additional filament resistor has been
added. The junction of the i-f. plate trimmer
and 2nd detector grid trimmer condensers is
connected to ground. In the original model
the i-f. plate trimmer shunted the second de-
tector i-f, transformer primary and the rotors
of these two trimmers where common to one
lead of the 2nd detector i-f. transformer
primary. Another fixed condenser has been

added between the high side of the ground
coupling condenser and the receiver chassis.

BATTERY MODEL CHANGES

The original production of 82-Q (battery
model) was marked with serial numbers be-
low 2,550,940. The second production bears
serial numbers above this figure. One of the
changes is the addition of an r-f. grid flter
and its associated condenser in the input tube
grid circuit. An r-f. choke and its associated
bypass condenser (connected to ground) is
to be found in the 1st detector plate circuit,
between the low end of the plate choke and
the voltage supply lead. The r-f. choke and
bypass condenser originally used in the i-f.
plate circuit has been removed. The “on-off”
switch in the later series has six contacts in-
stead of four. The white (-15 volts bias)
lead is also interrupted at the switch.

CHANGES IN SUPER

Quite a few changes have been made in
the 85-Q. The second type or series bears
serial numbers above 163,767. The number
of tubes used is the same in both series, but
the later series has the functions altered, The
early series had one tube as st detector, two
tubes as intermediate .amplifiers and the con-
ventional 2nd detector, audio-frequency ampli-
fier (two tubes) and oscillator, In the later
series, the first tube is the r-f., the second is
the 1st detector and there is-only one tube
used as an intermediate amplifier. In the
later type 85-Q, the first i-f. transformer is
replaced by a choke-condenser method of
coupling. The transformer system is retained
between the i-f. amplifier and 2nd detector.
In the original model the 1st i-f. and 2nd
if. were transformer coupled, and the 2nd
i-f. and 2nd detector were choke-condenser
coupled. In the later series (above serial
163,767) the if. and 2nd detector are trans-
former coupled and the 1st detector and i-f.
are choke-condenser coupled. The double
spot tuning circuit (image frequency suppres-
sion system) in the later model is connected
between the r-f. and 1st detector, as a part
of the complete transformer system. The
changes are so numerous that the later model
is practically a different receiver.

Model 96 was produced with three ranges
of sérial numbers. The first type was below
serial 7,289,385. The second type bore serial
numbets between 7,289,385 and 7,291,674.
The third type was numbered above 7,291,
674. The same type tubes are used in all
three productions, but the voliage distribu-
tion differs. All heater voltages are the same,
namely 2.4 volts. A tabulation of the oper-
ating potentials is given in the accompanying
table:

Tube Voltage Data

MopgL 96 TYPE 1
Plate Screen Con.Grd.

T.R.F. 100 45 3 150
1st Det. 110 40 5 135
I-F. Amp. 100 45 3 150
2nd Det. 95 55 7 95
1st A-F. 200 210 3 200
Osc. 80 0 & 70
Avec. 40 0 17 35

MobpeL 96 TYPE 2
Plate Screen Con.Grd.

MobpeL 96 TyPE 3
Plate Screen Con.Grd.

40 3 205 70 o)
35 4 150 70 4
40 3 205 70 3
45 7 90 30 5
210 4 195 205 4
0 i 80 0 A

0 15 30 0 3

* Variable, May be zero or as high as 10 volts.
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GENERAL DATA—continued |

Test Data on G-2-S Tube

The Grigsby-Grunow Company (Majestic
to you) have placed certain definite factory
test limits on their new G-2-§ Duodiode De-
tector Tube which the Service Man should
follow as well in his own tests.

As you probably know, the G-2-§ is a
special linear detector having two plates,
instead of a plate and grid. These two small
plates are concentric with the cathode and
have a spacing of about one millimeter be-
tween them. The two plate leads are brought
out separately to the standard plate and grid
prongs of the standard five-prong base.

The tube is used in a push-pull connec-
tion, and since there is no d-c. voltage im-
pressed on either of the plates, but only the
signal voltage, the tube cannot be tested in
the same manner as standard tubes. (By the
way, since thete is no d-c. voltage on the
plates, the tube has a much longer life.)

Another point of interest is this: Using
this tube as a detector allows the construc-
tion of a more efficient automatic volume con-
trol circuit, due to the fact that a very low
impedance may be used in both the input and
output circuits of the tube, thus eliminating
the danger of any possible leakage which
would effect the automatic volume control.
Also, due to the fact that this tube uses a
push-pull circuit, it is much simpler to filter
the r-f. currents.

Factory TEST LIMITS

But, getting back to the tests . . after
the tube has been tested for short-circuited
elements, it should be tested for the fol-
lowing characteristics: Filament current, plate
current, gas current and emission. These tests
should be made with the following standard
voltages:

Filament=2.5 volts
Plate 1==20 volts
Plate 2=0 volts
Emission=50 volts*

(*With plates 1 and 2 connected)

With the test voltages as given, the limits
of acceptance shall be:

Plate 1=8 to 14 ma., with plate 2 tied to
cathode

Plate 2=8 to 14 ma., with plate 1 tied to
cathode

Emission=55 ma. minimum

Filament=1.5 to 2 amps.

Gas current—1 microamp. max.

With a negative voltage of 13.5 on plate
1 and a positive voltage of 30 on plate 2,
and a filament voltage of 2.5, the gas cur-
rent should be less than one microampere.

o

Adding Tone Control

There are two types of tone controls com-
monly used in receivers. (See February issue
of SERvVICE for additional data—Ed.). These
are the switch-controlled series of fixed con-
densers and the series combination of a vari-
able resistance and a fixed capacity. The lat-
ter circuit is more easily applied to a finished
receiver. Its usual position is across the in-
put or output circuits of the output tubes.
In the case of pentodes, the majority of man-
ufactured receivers employ tone control across
the plate-to-ground, in single tube output
systems, and from one plate to ground in
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push-pull systems, or across the two plates
in push-pull systems. 100,000 ohms maxi-
mum and .04 mfd. makes a good combina-
tion between the two plates of a pair of '45s
in a push-pull output stage. A resistor
of from 100,000 ohms to 200,000 ohms
maximum and a condenser of .04 mfd. to .05
mfd. makes a good combination between the
plate of a single pentode tube and ground.

Adding a Pickup

A phonograph pickup can be added tw a
receiver as shown herewith. Fig. A illustrates
a conventional biased type of detector cir-
cuit. Fig. B shows how the pickup is added.
The “low” end of the grid coil is discon-
nected from ground or the grounded side
of the tuning condensers. The pickup is
connected in series with this lead and
ground. A connecting lead from the junc-
tion between the pickup and the “low” end
of the grid winding terminates at one ter-
minal of the pickup control switch. The
switch lever connects to ground. Another
switch terminal connects to the amplifier
biasing resistance R1, which joins the ca-
thode end of the regular detector biasing re-

The above circuits indicate the manner in

which a phonograph pickup should be

connected into the grid circuit of a de-
tector tube

sistance. As a general statement, R1 can
be around 5,000 ohms. With respect to op-
eration, when the switch is set to the right
hand contact, the pickup is ready for use.
When set to the left hand contact, the pick-
up is shorted and the grid coil is grounded
for proper tuning by means of the condenser.
A high-impedance pickup should be used.

Majestic Image Suppression

Image frequency suppression in the Ma-
jestic (Grigsby-Grunow) receivers Models
200, 210 and 220 chasses is accomplished by
employing a tapped input coil in the first de-
tector grid system. This circuit is made
resonant to the desired frequency by means
of the regular tuning condenser and be-
cause of the position of the tap upon the
winding (This tap is connected to the con-
trol-grid of the first detector tube.—Ed.),
the circuit is made anti-resonant to the image
frequency. The image frequency in these
receivers is 350 kc. higher than the fre-
quency to which the circuit is tuned.

AND MoDEL NAMES .

Majestic designates the models according
to names. The 200 chassis is used in the

Sheffield, Fairfax and Explorer models. The

210 chassis is used in the Whitehall, Strat-
ford and Croydon models. The 220 chassis
is used in the Collingwood and Abbeywood
models. (Quite English, what say!)

Chassis No. 10 short-wave converter “is
used in the Model 11 Converter and in the
Viking and Explorer model receivers. Chas-
sis 55 is used in the Ardmore, Berkshire and
Viking models.

°

Aligning Majestic 200, 210 and 220

Supply a 175 kc. signal (modulated) to
the grid of the first detector tube and ad-
just all i-f. tuning condensers to give maxi-
mum sensitivity. Then supply a modulated
1,500 kc. signal to the input of the re-
ceiver. Set the receiver dial at 1,500 kc. and
adjust all r-f. alignment condensers for max-
imum output. Then set the tuning dial at
550 kc. and adjust the oscillator tracking con-
denser for maximum sensitivity with 550 kc.
feeding into the input of the receiver. For
each adjustment of the oscillator tracking
condenser there will be a different dial set-
ting for maximum sensitivity. The combi-
nation of the tracking condenser adjustment
and dial setting which gives maximum sen-
sitivity, disregarding calibration, is the cor-
rect adjustment. If this adjustment falls
within 5 kc. of the 550 kc. calibration point,
readjust trimmers at 1,550 kc. and check dial
calibration at 1,000 kc. Each receiver must be
aligned for maximum sensitivity.

Colonial 36 Bleeder

Reduced volume and intermittent fading
in the Colonial 36 and 36-P is in all proba-
bility due to an open in the 100,000-ohm
bleeder resistance connected berween ground
and r-f. screen grid voltage supply lead, and
located adjacent to the tone control switch.
The 100,000-ohm resistor is a part of a re-
sistance unit having a total resistance of 165,-
000 ohms with a tap at 65,000 ohms, work-
ing away from the junction between this
resistor and a 5,000-ohm choke. It is not
necessary to replace the entire resistance. To
replace the 100,000-ohm section, disconnect
the ground lead from the grounded end of
the defective resistance. Then connect a new
100,000-ohm resistance, rated at about 5
watts, between ground and the r-f. screen
grid voltage supply lead.

Testing French H-1 ‘

The Jesse French Junior H-1 employs th
Loftin-White system in the audio amplifier.
Routine set analyzer voltage measurement
methods cannot be applied. To check the
a-f. amplifier measure the resistance be-
tween the following points: Between the out-
put tube control-grid and 2nd r-f. tube plate,
the resistance should be approximately 525,-
000 ohms. Between detector cathode and
ground, 100,000 ohms. Between the de-
tector control-grid and ground, slightly more
than 450 ohms. Between detector screen-
grid and ground, about 1,425 ohms. Dur-
ing all of these measurements, the receiver
must be disconnected from the power cir-
cuit and the tubes must be removed from
the sockets.
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GENERAL DATA—continued

Checking I-F. Oscillator Calibration

The Philco Service Department says that
any oscillator which is not crystal-controlled
—particularly those which are battery-opera-
ted and portable—should be checked from
time to time for correct frequency calibra-
tion. This is good advice and should be fol-
lowed. The calibration of such oscillators
can be appreciably affected by rough hand-
ling and by the condition of the tubes and
batteries. If an oscillator is in daily use, it
should be checked two or three times a week.

One of the most accurate and convenient
methods of making this check is through
the use of the signals from local broadcast-
ing stations known to be reliable. Most of
the better class stations have crystal-con-
trolled frequency regulation which assures
broadcasting of the assigned frequency. I-F.
oscillators can be checked with the aid of
broadcast signals in the following manner:

175 KC. CHECK

Tune your set accurately to a teliable
broadcast station on any of the following
frequencies: 700, 1050, or 1400 kc. When
a station is heard at any one of these three
points, disconnect the aerial and substitute a

connection from the aerial post on the set
to the output of the oscillator. Place the
oscillator in operation at 175 kc. If the os-
cillator is calibrated correctly, its signal

should be heard on the receiver without
changing the tuning in any way. If it is
necessaty to re-tune the set before the oscil-
lator signal can be heard at maximum volume
for the particular setting of the attenuator
and the radio set volume control, the oscil-
lator is off calibration. Its compensating con-
denser should be re-adjusted until the sig-
nal is heard at exactly 700, 1050, and 1400
kc., these frequencies being the fourth, sixth
and eighth harmonics of 175 kc. (In the
Philco Oscillator Model 095, the compen-
sating condenser is the one nearer the 175
kc. switch position.)

260 KC. CHECK

Proceed in the same manner as for the
175 ke. check described above; but tune the
‘broadcast set to a signal at 780, 1040, or
1300 kc. Again substitute the aerial connec-
tion and place the oscillator in operation at
260 kc. Check in the same way as for 175
kc., making any necessary adjustments of the
260 kc. compensating condenser so as to
make the oscillator signal heard at 780, 1040
or 1300 ke., these being the third, fourth and
fifth harmonics respectively of 260 kc. (In
the Philco 095 Oscillator, the 260 kc. com-
pensating condenser is nearer the 260 kc.
switch position.)

Suggestion for Radiolas 50 and 55

The suggestion is made to remove the
series combination of the 18,000 ohm resist-
or and .005 mfd. fixed condenser connected
between the plates of the two push-pull pen-
todes in the Radiolas 50 and 55. This slight
operation improves the tone quality.
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Installation of Multicoupler

Antenna System

The satisfactory operation of the Multi-
coupler Antenna System, as designed by
Amy, Aceves & King, Inc., is dependent to
a great extent on proper installation. The
following notes on the installation of the

N
1

G

Fig. 1. Manner of
connecting Multi-
couplers when two
downleads are used.
Maximum, thirty
Multicouplers

Multicoupler System in buildings already
completed should be followed closely:

Each antenna should consist of a single
wire 50 to 75 feet in length, employing
standard No. 14 aerial wire supported at
least 20 feet above the roof of the building
and clear of such obstacles as chimneys,
metal smoke stacks and guy wires. The sup-
port to which the lower part of the antenna
wire or downlead is fastened should be at
least 8 feet in height so that the aerial wire
and insulator are well out of reach. Also,
an approved lightning arrestor should be in-
stalled for each aerial and mounted at the
head of the downlead.

Where roof space is limited, satisfactory
results can be obtained by using an aerial
made up of two or more sections connected
at one end and spread out fanwise at the
other.

If the aerial or aerials conform to the
above specifications, as many as 30 radio .sets
may be operated from each antenna, using
one Multicoupler for each set. But the man-
ner in which the Multicouplers are connected
into the downlead of any one aerial should
conform to one of the following: (1) By
connecting all Multicouplers in series in one
downlead; (2) Two downleads with 15
Multicouplers in series with each lead, as

0
s
\"*e

Fig. 2.
horizontal branch risers

Typical layout when two
are used.
Multicouplers

Maximum, eighteen

shown in Fig. 1; (3) Three downleads hav-
ing three to six Multicouplers in seriés in
each lead (It is not well to use more than
three downleads with each antenna.); (4)
One or two horizontal risers connected to a
single antenna for two- or three-story build-
ings, as shown in Fig. 2.

TERMINAL INSTALLATION

The downlead wire should also be stand-
ard No. 14, and supported at the top and
bottom by strain insulators, as shown in
Fig. 3. This downlead should be held off
from the side of the building by stand-off
insulators, with a stand-off of at least 3
inches.

The lead-in-wire from the Multicoupler is
brought through the window by means of
a well-impregnated wire through a 3/16-
inch hole in the windowsill. The connect-
ing wire from this point to the radio set
proper should not be more than 75 feet long.

It will be noticed in the diagrams and
in the sketch that a terminal resistance is
required for each downlead, even if .there is

ANTENNA
) TeRiemar

PORCELAIS BUSHED
£ SCREW

GALV. 190N OR

BRASS 3"LONG

sorciaL
RESISTANCE

Fig. 3. Showing the manner
in which the individual in-
stallations should be made.
Note the special terminal
resistor, in circle

but one. The terminal resistance must be
connected between the end of the downlead
and a good ground, such as a water-pipe.
The terminal resistance unit consists of a
weatherproof, non-inductive resistance of
1,000 ohms, rated at 30 watts,

METHOD OF TEsT

After the installation is completed, a con-
tinuity test should be made, and preferably
using an ohmmeter. The resistance of a sin-
gle downlead to ground should measure ap-
proximately 1,000 ohms; two downleads in
parallel, each with a terminal resistance, 500
ohms; and for three downleads, 333 ohms.
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GENERAL VDATA—continued

Radiolas 60, 62, 64 and 66

Mechanical hum in the Radiolas 60, 62,
64 and 66 can be corrected in the following
manner: Remove the transformer from the
socket power unit and heat in a slow oven.
(But do not serve.) In the case of the 60,
62 and 66 the open end of the transformer
should be kept up and the compound heated
sufficiently to allow it to adhere to the lami-
nations of the transformer. In the case of the
64, the terminal end should be held up dur-
ing the heating process. After heating, the
transformer should be allowed to cool for at
least 24 hours and then returned to the
socket power unit.

RESISTANCE oF I-F. WINDINGS

Resistance of i-f. windings in the Radiola
60, 62, 64 and 66 is 20 ohms for the i-f.
transformer primaries and 100 ohms for the
i-f. transformer secondaries. In the case of
the 60, 62 and 64, the circuit arrangement
is such that it will only be possible to get
a reading of 50 ohms on the secondary, as
the end connection goes to the neutralizing
condenser and the reading must be made at
the center tap connections. In the case of
the 66, the aforementioned condition applies
only to i-f. transformers No. 1 and No. 2.
I-F. transformer No. 3 has no center tap up-
on its secondary and the full 100 ohms can
be measured.

®

Atwater-Kent 80 and 83

Atwater-Kent 80 and 83 diagrams require
special mention. In.some diagrams the chas-
sis connection to the oscillator cathode and
grid leak is shown. This should be omitted.
The oscillator grid leak should be connected
to the cathode.

°

Kolster K-80, K-82

Kolster K80 and 82 receivers as originally
manufactured employed a 15,000-ohm volume
control. To improve volume control action,
this unit has been replaced with a 15,000-
ohm potentiometer. In addition to replac-
ing the volume control unit just mentioned, a
1200-ohm fixed resistor is installed in the
cathode circuit of the AVC tube, connected
between the end of the volume control unit
and the 20,000-ohm resistor.

Motorboating

Motorboating, or fluttering as many people
call it, is frequently due to the first de-
tector and oscillator tubes, which vary greatly
from standard values. In receivers which
use electrolytic condensers, defective conden-
sers (high leakage and low capacity) will
also cause this type of trouble. Imperfect
r-f. or 1st detector screen-grid bypass con-
densers are also apt to cause this type of
trouble.

®

AVCin U. S. Radio No. 7

Imperfect AVC tube operation in U. S.
Radio No. 7 series receivers is related to
incorrect adjustment of the “Localizer” unit.
To adjust this part of the receiver proceed as
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follows: Turn the localizer knob counter-
clockwise as far as it will go. Then turn
the knob one-quarter turn clockwise. Next
tune in a fairly strong signal and reduce the
volume by means of the volume control
knob on the front of the panel. This will
cause plate current cutoff in the r-f. and i-f.
tubes. Then turn the knob slowly in a coun-
terclockwise direction until the signal is
again heard. With a slight additional turn
in the same direction the signal builds up
sharply to full strength and this is the cor-
rect position of the localizer setting. This
adjustment should not be changed unless
the receiver is re-installed or the tubes are
changed.

Grebe A.C.-6 Volume Control

The volume control in the Grebe Synchro-
phase A.C.-6 receiver is 2,800 ohms. It is
connected across the primary of the last r-f.
transformer.  This information is given for
replacement guidance and to correct the fig-
ures contained in some of the volume con-
trol table lists published by several organi-
zations.

Handy Test Methods

Isolation of trouble in a receiver is greatly
expedited by determining whether or not a
signal voltage is present in the detector sys-
tem. At least it gives one an idea of the
approximate condition of the r-f. system, that
is, in t-r-f. receivers. Check the voltage across
the cathode bias resistance and note the
change in voltage as the test signal is tuned
in. There will be a change in voltage if you
use a high-resistance voltmeter or an output
meter. Another satisfactory method is to
employ a plate circuit break-in adapter con-
nected to a 0-5 d-c. milliammeter. Do not
use the regular set tester plug and cable.
Place the break-in adapter right into the de-
tector tube socket and connect the meter to
the leads from the adapter. If a plate circuit
adapter is not available use a cathode circuit
adapter. For work of this type connect a .0005
mfd. condenser across the two plate-circuit
contacts upon the adapter, right at the
adapter. This will remove the meter from the
path of the rectified r-f. currents in the plate
circuit. The condenser bypasses the meter.

Condenser Opens and Shorts

Bypass condensers of the dual and triple
type contained in a single housing—for that
matter even single bypass condensers—are
frequently reported as giving much trouble.
The use of a test shunting condenser is satis-
factory when the regular condensers are open
circuited within the cans, but in very many
cases intermittent shorts develop between the
internal connections and the grounded cases.
To check for such shorts try one of the fol-
lowing methods: Measure the voltage in that
circuit or the resistance in that circuit. Ob-
serve the condition. Then disconnect the con-
denser can from the chassis. Remeasure the
voltage or resistance. In some instances, the
tension applied to the can when located in a
certain position and when attached to the
chassis causes the can to bend slightly and

cause the short. If this is the case, arrange a
washer between the mounting screw and
the chassis in order to relieve the strain.

It is possible that when the chassis is in a
certain position, the internal connections drop
and make contact. To check for this condi-
tion, detach the condenser can from the
chassis and shake it gently or vary its posi-
tion. Arrange the test «circuit, voltage or
resistance, so that you can note the effect of
changing the position of the condenser.

In some instances, intermittent operation
and often clicks are due to insufficient separ-
ation between the condenser lead and the
condenser container. A few thousandths of
an inch separation may not be sufficient to
withstand the voltage present in the circuit
and momentary arcing occurs, particularly
during and after the passage of strong signals.
Striking the condenser a sharp blow may in-
crease the separation. If not, replacement is
necessary.

Grebe SK-4

Intermittent fading after continued adjust-
ment of the volume control and then relief
from fading after the control has been ad-
vanced to a certain point is due to abnormal
grid-to-cathode leakage in the '27 detector
tube. Change tubes if the detector grid cir-
cuit has a 1.0 megohm resistor. You may try
reducing the value of the resistor (by replace-
ment) to 0.5 megohm. If the resistor is of
3.0 megohms (silver ends), replace it with a
0.5- or 1.0-megohm resistor. (The 1.0-
megohm resistor to be found in some of
these receivers has brown ends.—Ep.)

This receiver is available in two produc-
tions. If the operation of the local-distance
control does not increase the sensitivity of the
receiver, be sure that the contact of the switch
is perfect and that the switch is operating in
normal fashion. When closed, for distance
operation, it short circuits a 150-ohm re-
sistor. There are some minor variations
between the two productions. The early pro-
duction has a 20,000-ohm grid filter resistor
in the 2nd r-f. stage. This is absent in the
later production. The detector grid-filter
resistance in the early production is of 3.0
megohms; -in the later production of 1,0
megohm. The aforementioned two variations
constitute the changes in the event that the
old model is troubled by modulation hum.
If the trouble is ‘present in the later models,
try a capacity flter across the power trans-
former primary. Also try disconnecting the
ground end of the antenna coil from the
chassis. Connect this lead to the ground
terminal. In other words, the chassis of the
receiver should not go to ground. With the
exception named, everything else remains
connected to the chassis as before, but the
antenna circuit is isolated. (See February issue
of SERVICE. Abstract by Teachman.—ED.)

Announcement

The June issue of SERVICE will carry a com-
plete listing of the new radio receivers to be
exhibited at the Chicago Show. This listing
will inelude all the salient features of the

sets which will be of special value to Service
Men.
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Acoustics

Where an installation is of sufficient mag-
nitude acoustical treatment (if indoors) is
usually a part of the installation. However,
there are numerous cases of small installations
where there exists a need for the installation
—but where finances are limited, which
means that acoustical treatment is out of the
question. One simply gets by with what con-
ditions are existent at the point of installa-
tion. The following data applies to such
conditions.

Where a room has walls, ceiling and floor
of hard, polished surfaces with very little ab-
sorbing mediums within it, it is always better
to operate at the lowest possible volume
level. Contrary to general opinion, although
not necessarily engineering opinion, several
loud speakers located in different parts of
the room, and operated at the lowest prac-
tical levels will be found superior to a single
or multi-speaker system located at one radiat-
ing center and operated at a level high
enough to reach all corners of the room. The
usual disadvantage of segregating speakers
and locating them around the room is that
sound waves from two different speakers
located at different points may cross at one
point and if the phase relation is adverse to
that desired, may cause a dead spot. Such a
condition may sound strange in the face of
the presence of several loud speakers within
an enclosed room, but it is true nevertheless.
(See “Phasing of Voice Coils” in April,
1932, issue of SERVICE.—ED.)

VARIABLE ABSORPTION

Of course, if the sound is supposed to
issue from a certain point, as for example
behind a screen, then it is imperative that
the speakers be located at this point, either
directly behind, above and behind or below
and behind the screen. One thing must be
noted in connection with installations where
absorption is a variable and represented by
the people who enter the room.

The power output applied to the load must

be varied in accordance with the number of
people in the room. This variation cannot
be made in accordance with the sound heard
through the monitor speaker located in some
other room. While it is true that the output
of the monitor will show excessive or in-

sufficient power, it still cannot be used as a

gauge because of the acoustical variations in
an empty room or auditorium, a partially
filled room, medium filled room or entirely
filled room. In very many instances, the out-
put from the monitor based upon a medium
filled room sounds normal, yet the sound as
heard in the auditorium or room, when only
sparsely occupied, may be so bad as to be
annoying. Reflection and reverberation are
bad in such instances.

Load Requirements

Load requirements of a public-address or
multi-speaker system depend upon the area
or the number of units (loud speakers or
headphones) which must be served. In multi-
headphone systems, power requirements for
cach pair of headphones range from about
15 milliwatts to about 50 milliwatts. ~Of
course, the exact amount of power applied
is a variable, depending upon the intensity
desired by the listener. However, when con-
sidering power output requirements of a
system to be utilized in conjunction with a
number of headphones, do not figure on less
than 40 milliwatts per pair of phones. It is
of course true that this amount of power will
not be utilized in each case, but by allowing
sufficient tolerance, better reproduction will
be available, with less tendency towards over-
loading. Based upon about 40 to 50 milli-
watts per headset, a power amplifier afford-
ing-about 5 watts output will service between
100 to 125 headphones, assuming small losses
in the transmission system. Practice however
shows that this high figure is not reached
very satisfactorily because of the inherent
losses in any system which includes this
number of headphones. A safe figure would

Schematic diagram of the Samson MIK-1D battery-operated speech amplifier de-

signed specifically for use with a double-button microphone. The two milliammeters

shown in the input circuit are used for giving the readings on each of the buttons

in the microphone. The button current is controlled by the 200-ohm variable
resistor shown. Note that the amplifier is transformer-coupled
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be about 50 percent of the quoted value. (We
invite comment in this connection; particu-
larly data pertaining to actual number of
headphones in the system and the power out-
put of the amplifier employed.—Ep.)

Engineering opinion (Samson Electric Co.,
the birthplace of Pam amplifiers) concludes
that when working outdoors, five watts of
power is required to serve one-sixth of the
area of a circle 100 feet in diameter, which
is the equivalent of a radius of 50 feet, each
speaker covering an arc of 60 degrees. Proper
location of the speakers is assumed. Six
such speakers, each operating with 5 watts
input, all six centrally located and each cov-
ering the arc named, would effectively cover
the space named. With centrally-located
speakers (added information from Pam) the
power requirement increases as the square of
the radius to be covered. Doubling the radius
required four times as much power. (Actually
30 watts of power distributed among six
speakers will be heard for somewhat more
than 50 feet in a straight line from the
source, but these figures no doubt are con-
servative calculations, based upon complete
comprehension of what is being spoken. As
far as musical reproduction is concerned, the
distance is definitely greater because the sub-
ject of intelligibility of speech does not
enter.—ED.)

[

Pam Amplifier Data

Information about Pam amplifiers has, as
a rule, been mighty scarce. Herewith are
several wiring diagrams of two microphone
amplifiers and the complete a-c. operated
combination microphone and power amplifier,
the Pam 80. In the last named unit the
power for the double-button microphone is
secured from the power pack. Provision is
made for utilizing the input amplifier tube
(’24) as the microphone amplifier or as a
voltage amplifier for energy received from an
independent pre-amplifier. Control of the
upper audio register to prevent the passage
of undesired high frequencies is secured by
means of a 1.0 meg. resistance shunted by a
.0001 mfd. condenser, connected across the
input circuit of the '45 tube in the second
stage. The microphone current is a part of
the plate current of the output tubes. Proper
bypassing is secured by means of a 2,000
mfd. electrolytic condenser. The power pack
filter system employs two sets of 8 mfd.
electrolytic condensers in series. (Note the
polarity of these condensers—Ep.)

A battery-operated amplifier, this time
primarily for the microphone, is the MIK-1D.
The filament battery furnishes the micro-
phone current. A 50-milliampere meter is
located in each microphone circuit. In con-
trast to the usual run of resistance-coupled
systems, this amplifier makes use of trans-
formers. The volume control is a 10,000-
ohm unit connected across the output trans-
former secondary.

Microphone Data

Microphones employed in connection with
speech amplifier apparatus are of four types:
the hand microphone, the broadcast type of
double-button microphone, the condenser
microphone, and the moving coil microphone.
Of these three the hand type is least sensitive
and should be located close to the mouth of
the speaker. These mikes are useful where

® SERVICE FOR



PUBLIC ADDRESS—continued
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Circuit of the MIK-80
microphone input trans-
former, and cable plug

which permits this unit to
be connected into the input
of the Pam 80, shown be-
low. Note the 2000-mfd.
filter condenser for the

o microphone button current

rough treatment is to be expected and where
the noise level is very high. The fact that it
must be held close to the mouth makes its
use advantageous in places where the location
of the person speaking is out in the open
and surrounded by noise-making machinery.
As far as speech reproduction is concerned,
the fidelity characteristics of the unit are
passable, but it is unsatisfactory for music.

With respect to double-button microphones,
they are more sensitive and less rugged. In
connection with such types of pickup units,
let it be known that all sensitive microphones
employing carbon granules need not neces-
sarily be of the two-button variety. There are
several microphones which employ construc-
tional methods different from the button
type, yet are sensitive and satisfactory for
similar use. When used in the open, these
microphones are sensitive to atmospheric
variations.

A higher order of sensitivity is available
with the condenser microphone, and better
fidelity is also secured. However, these units
are anything but rugged and cannot be sub-
jected to physical jars or shocks. Each unit
is calibrated and such work is a laboratory
operation.

Dynamic MICROPHONE

The latest type of microphone is of the
moving-coil type. In basis of operation it is
similar to the dynamic speaker. Essentially it
consists of an acoustic diaphragm to which
is attached a coil of wire that projects into
a magnetic field. To comprehend this struc-
ture, consider the cone of the average
dynamic speaker to be a flar diaphragm.
When the diaphragm is set into motion by
the sound waves, it causes the coil to move
within the magnetic field. This causes the
generation of a voltage of the frequency
corresponding to the vibration, to be gener-
ated within the coil by means of magnetic
induction. In a way the operation of this
type of microphone is the reverse of the
dynamic speaker.

The flux required in the gap is produced
by means of a permanent magnet, as in the
case of the recently introduced permanent-
magnet dynamic speakers. This type of
microphone shows very excellent frequency
characteristics and is far more rugged in con-
struction than the condenser type of micro-

phone.
°

Lapel Microphones

Instead of a carnation, the future lecturer
may wear a microphone on his lapel, that is.
if the lapel microphone recently announced
by Western Electric comes into use. While
it may be said that the primary reason for
the development of this unit is to obviate the
necessity of multi-mike installations when a
number of persons remotely located are ex-
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pected to deliver speeches, or to avoid the
usual decrease in sound output when a lec-
turer turns away from the microphone to ex-
plain an illustration or slide, it is possible
that quite a few similar uses will be de-
veloped in connection with small public-
address systems.

The microphone may be used with an
ordinary public-address system and is about
1.5 inches in diameter. It has a metal clip
whereby it may be attached to the lapel of
the person who will deliver the address or
may be attached to the breast pocket of the
wearer’s coat.

The “mike” employs a diaphragm made of
thin aluminum and is conical in shape.
Granular carbon is packed in the housing.
The usual type of double-button construction
is not employed. The metal diaphragm is
insulated from the granular carbon by a coat-
ing of phenol varnish. A protective grid is
placed in front of the diaphragm to protect
the latter against injury. Electrical connection
to the carbon is made through two stationary,
circular electrodes insulated from each other
by a ceramic barrier.

OPERATION REQUIREMENTS

The plug which terminates the two-foot
cord is equipped with a small condenser

which prevents the carbon granules in the
microphone from “packing” if, for any reason,
the plug is withdrawn from the jack while
the microphone is in the circuit.

The W. E. lapel microphone requires 12
volts d-c. for its operation. This excitation
voltage may be secured from a storage bat-
tery (two 6-volt batteries connected in series)
or some other d-c. source which may be a
part of the public-address system employed.

It is said that the frequency characteristic
of this pickup unit is substantially flat over
the voice-frequency range and while authentic
data is not available, it is believed that the
unit is intended for speech and not musical
frequency pickup.

°
RCA. CE-29 Phonograph

CE-29 is the designation of the RCA. coin-
operated power amplifier. This unit consists
of a standard automatic record changing
mechanism that holds ten 10-inch records, a
two-stage audio amplifier with '47 type tubes
in a two-tube push-pull output system, a
coin box with the necessary switches for
controlling operation, an eight-inch dynamic
speaker and a continuously variable tone con-
trol. The magnetic pickup feeds a single
type '30 tube, which in turn is transformer
coupled (parallel feed) to the push-pull out-
put stage.

The wattage consumption of the complete
unit is 130 watts. It is designed for a-c
operation 105-125 volts and 25, 50 and 60
cycles. The speaker field dissipates 10 watts
and the d-c. resistance of the field is 1330
ohms. The output of the speaker is 4 watts.
The turntable speed may be 78 or 33-1/3
rpm. The voltage table is given below. Line
voltage 120.

Control Grid ~ Screen Grid

Plate
Tube to Filament  to Filament to Filament Plate Crnt. Filament Volts
RCA 247#%%% 17.0 270 | 250 30. 2.6
RCA 230 2,0%* =SS 80 2.0 2.0*

* The filament voltage may vary due fo variations in filament resistance.

should be very close to 60 milliamperes.

The current however

Measuring the current will give a much more accurate

indication of correct operation and measuring voltage.
I:*Thls actual voltage is 4.5. Different resistance meters will give varying voltages.
The figures quoted in connection with one output tube apply to both tubes, that is, like values

are to be found in both tube circuits.

Circuit diagram of the Pam 80 Public-Address Amplifier using two 250s in push-pull.

Note the socket in the input for the MIK-80 microphone input. Posts 1 and 2 are

used for phonograph or radio. Also note that a separate amplifier can be pluggéd
into the input circuit of the 250s
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Auto-Radio . . .

Atwater-Kent Auto Supers

Atwater-Kent Models 91, 91-B and 91-C
automobile receivers are of the super-hetern-
dyne type with an intermediate frequency of
260 kc. This is of importance because it is
the general opinion, due to continued prac-
tice, that all A-K superhet. receivers employ
130 kc. i-f. systems. Up to the present time
and with the exception of the stipulated
‘three receivers, such has been true.

DIFFERENCE IN MODELS

The same chassis is used in all three of the
models heretofore mentioned. It is a nine-
tube job with automatic volume control and
dynamic speaker. The accompanying circuit
diagram (Fig. 1) indicates that there is a
stage of r-f., first detector, an i-f. stage, sec-
ond detector, oscillator, automatic volume
control tube, intermediate a-f. stage, and two
38s in push-pull in the output. Details of
the control unit and speaker cable wiring are
shown in Fig. 2.

The regular Model 91 chassis is mounted
in a single, large container which also holds
the “B” and “C” batteries. This model is
designed for under-floor mounting and is 15
inches long, 10 inches deep and 914 inches
high.

The Model 91-B has a small container for
the chassis and “C” batteries, and is designed
for dash mounting. It measures 1014 inches
by 1014 inches by 634 inches deep.

The Model 91-C has a small container for
the chassis and “C” batteries and may be

mounted under the floor, or through a hole
cut in the floor boards. It is 10 inches long,
734 inches deep and 91/ inches high.
Two sizes of “B” battery containers are
available for use with the Model 91-B or 91-
One measures 2415 inches long, 814
inches deep and 3145 inches high. The square
type container is 93/ inches long, 8145 inches
deep and 834 inches high.

SERVICING

In taking voltage readings on the tubes,
use the 250-volt scale of a 1,000-ohm-per-
volt d-c. voltmeter. The “B” battery volt-
age during the test should be 130 volts. All
plate, screen and grid measurements are made
from cathode.

Before taking the measurements, turn the
volume control to maximum. The voltages
on the various tubes should then approxi-
mate those given-in the following table:

.
TUBE VOLTAGE TABLE
Tube Fil. Plate Screen  Grid
R-F. 6 130 80 2.5
1st. Det. 6 125 75 5.0
I-F. 6 130 85 2.5
2nd. Det. 6 60 9.0
1st. A-F. 6 130 3.0
2nd. A-F. 6 127 130 12.
Control 6 5 2.5
Osc. 6 100 Small

Lo

Tst DET, Sect
on 36,

Philco Interference Data

The appearance of the Model 7 Philco
“Transitone, with its increased sensitivity, has
caused much worry on the part of some Ser-
vice Men who have gotten it into their heads
that special precautions and equipment are
necessary to eliminate the motor interference.
Such is not the case. If the instaliation of the
set is made in the standard manner there
should be no cause for interference, even
though the sensitivity of this model receiver
is greater than former models. However, the
following installation notes should be fol-
lowed closely:

It is still necessary to use one resistor on
each spark plug, and one resistor on each
high-tension coil lead at the distributor.

An intetference condenser is necessary on
the generator and usually on the battery lead
at the ignition coil.

Peening the rotor is’ effective in practi-
cally every jnstallation. Be sure this is prop-
erly done.

The “A” lead must be connected to the
storage battery.

The shielding on the cables must be se-
curely grounded. Sometimes it will be neces-
sary to ground the cables at more than one
point.

The antenna lead from the receiver must
be shielded. The shielding must extend from
the receiver housing to the cornerpost and
should be soldered to the housing. This i§\
so important that Philco is now furnishing
a shielded lead with each receiver.

Extra interference condensers may be re-
quired at times. The ammeter, fuse blocks,
cut-outs, dome light leads, are placed where
an extra condenser may sometimes help.

Separate high- and low-tension wires. Nev-
er run them close together, or parallel to
each other.

Dressing other wiring in the car and the
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Above is the schematic diagram of the
A-K Auto Superheterodyne chassis,
which is used in Model 91, 91-B and
91-C units. The wiring of the control
unit and speaker is shown at the left.
The same wiring arrangement is also
used in Model 81. (Courtesy, Atwater
Kent Mfg. Co.)
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AUTO-RADIO—continued

set and speaker cables is often very effective
in eliminating interference.

Choke and spark rods, oil lines and other
metal tubing, often bring the interference
through from the engine compartment. It
may be necessary to ground these with flexi-
ble copper braid.

Quite frequently it may be necessary to
bond the dash to the engine block.

Sometimes, when the ignition coil is loca-
ted on the instrument panel, it may be neces-
sary to shield the high-tension lead as far
as the engine compartment.

Once in a while, you may encounter a
particularly stubborn case of interference
which can be traced to a defective coil, dis-
tributor condenser, or defective spark plug.
In such cases, the defect must be corrected.

There is no new stunt for eliminating in-
terference. The procedure is the same, the
interference noise reacts to the same reme-
dies that were used six months ago.

Majestic Model 110

The Majestic Model 110 is a seven-tube,
radio-frequency job, as shown in the accom-
panying diagram. The specific Grigsby-Gru-
now tube type numbers are given.

Although the receiver is battery-operated,
no external “C” battery is used, as all bias-
ing -of grids is accomplished automatically
through the proper resistances in the re-
spective grid circuits.

The “A” voltage supply is taken from the
regular six-volt storage battery in the car. In
cases where a twelve-volt battery is used in
the car, the “A” supply leads should be con-
nected to three cells of the battery only, to
give the necessary six volts.

SENSITIVITY

Whenever low sensitivity is encountered,
the first step taken to remedy the condition
should be the checking of the r-f. type G-36
tubes. Tubes having a low mutual conduct-
ance in any of the radio-frequency positions
will seriously affect the sensitivity of the
receiver. This should be ascertained before
an attempt is made at realignment.

ALIGNMENT OF GANG CONDENSER

The position of the alignment condensers
is of utmost importance, as the sensitivity
of the receiver is affected by their setting.
Should the receiver need realignment (but be
sure it does), the following procedure
should be followed: Tune in a station at

idr!f

o

2P DITPUT TEANS

Fig. 2. In some of the models a five-lug
speaker terminal board is used. The cor-
rect connections, as well as the color
coding, is shown in the dbove diagram

approximately 1,300 kc. and align the re-
ceiver in the usual manner. In case one
alignment condenser will not indicate a peak
sensitivity, slightly advance or retard the
tuning control and proceed to readjust the
alignment condenser as before.
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SPEAKER TERMINAL BOARD

In some cases the speaker terminal board
has five instead of four lugs. The proper
connections for the five-lug board are shown
in Fig. 2. It will be noted that they are
quite different from the four-lug board con-
nections.

2

American Bosch Model 100

The American Bosch Model 100 Auto
Radio is a superheterodyne employing a stage
of tuned r-f., first detector, one stage of i-f,
and a second detector feeding directly into a
pair of '38s in push-pull. A type '37 tube is
used as the oscillator. This receiver is also
provided with automatic volume control, this
function being taken care of by the type '38
second detector which has a peculiar connec-
tion. The plate voltage is applied to the
screen and consequently the screen current is
read instead of the plate current of the usual
arrangement.

The speaker used is 2 dynamic, and it re-
ceives its field current from the storage bat-
tery in the car.

The receiver is protected by a 10-ampere
fuse in the storage battery lead, and a 1/16-
ampere fuse in the “B" lead.

When the receiver is first placed into oper-
ation there is one adjustment that must be
made to insure maximum power and sensi-
tivity. This is accomplished by simply
turning the hexagonal nut, marked *Ant.
Adjustment” (this nut is adjusted through a
hole in the side of the receiver casing) until
a point is found at which the volume reaches
a maximum.

The servicing details of this receiver will
appear in the June issue of SERVICE.
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Fig. 1. Circuit diagram of the Majestic Model 110 Auto Radio. Note that this chassis utilizes an automatic volume control systemr
in combination with a diode detector, the G-37 tube serving both functions. (Courtesy, Grigsby-Grunow Co.)
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Short Waves . .

Majestic Model 10

The Majestic (Grigsby-Grunow) Model
10 short-wave converter has an intermediate
frequency of 1000 kc. The oscillator required
to align this unit must have a frequency
range from 16,000 kc. to 3,000 ke. It must
be of the type which is modulated and where-
in the system can be altered to generate an
unmodulated r-f. carrier. The alignment fre-
quencies for adjusting the converter are 16,-
000 kc. (modulation off); 9,000 kc., 8,400
ke., 7,400 kc., 4,900 ke., 3,800 kc., 3,400 kc.,
all with modulation on. Also a 1,500 ke.
signal which can be secured from any stand-
ard generator utilized for the adjustment of
broadcast receivers. The wavelength range
of the short-wave converter is from 15 to 200
meters. The individual bands are 15 to 37.5
meters; 37.5 to 85 meters and 85 to 200
meters. The numbers upon the dial of the
converter give the frequency adjustments in
megacycles. Thus 1.5 upon the dial desig-
nates 1,500 kc. or 1.5 megacycles, etc.

Circurt AND TUBES

This converter employs three tubes and has
two tuned circuits, as indicated in the ac-
companying diagram. The modulator is a
type G-24-S (eq. 224), the oscillator a type
G-35-S (eq. 235) and the full-wave recti-

fier a type G-80 (eq. 280). The oscillator
and modulator tubes are self-biasing by their
plate-current drop across a common 1,000-
ohm resistor in the cathode circuit.

Coror Cobpe

The following table giving the color code
of the cables from the power transformer
will be of assistance in checking the re-
spective circuits to their “conclusions.”

Start of Primary ................. Yellow
Finish of Primary....... cninga gd fhe o Red
Start of 5-volt filament. .. .... ... Yellow
Finish of 5-volt filament. .. .. .., ... Yellow
Start of 2.5 volt heater.......... Black
Finish of 2.5 volt heater............ Black
Starzt of anode............. ... ... .... Blue
Center tap of anode... ............ Black
Finish of anode.................... Blue

TuBE READINGS

The current and voltage readings on the
three tubes should be as follows: On the
G-24-S modulator, a-c. filament voltage, 2.5;
plate voltage, 250; filament to ground, zero;
cathode to ground (d-c) 8; d-c. plate cur-
rent, 0.1 ma.; d-c. screen voltage, 135 and
d-c. screen current, .02 ma. The G-35-S
oscillator should give the same filament and

cathode readings, and, d-c. plate voltage,
170; d-c. plate current, 7.5 ma.; d-C. screen
voltage, 75 and d-c. screen current, 1.0 ma.
The G-80 should have a filament reading of
5 volts a-c. and a d-c! filament-to-ground
reading of 275 volts. The total d-c. plate
current should not exceed 20 ma. All of
these readings are based on a line voltage
of 115. All readings should be taken with
the Band Selector Switch in the medium po-
sition, that is, set to the 37.5 to 85-meter
band.
°

Jackson-Bell Model 33

The Jackson-Bell Model 33 Short-Wave
Converter is a three-tube job, using a 227 as
the oscillator, a 224 as the mixer, and a
280 rectifier in the power unit. The con-
verter operates on a frequency of 840 kc.,
so the broadcast receiver with which the
converter is used should be tuned to 840
kc. or thereabouts.

A three-position channel selector switch is
used. When the knob of this selector is
turned to the extreme right, the converter
is turned off and the antenna and ground
automatically re-connected to the broadcast
receiver.

As the channel switch is turned to the
left, the right-hand scale of the tuning dial
will be illuminated, showing the numbers
from 200 to 300. This covers the wave-band
from 78 to 185 meters. Turning the knob
agdin to the left the illumination will shift
to the center scale, showing the numbers
100 to 200. This scale covers the waves
from 40 to 85 meters. The next shift to
the left illuminates the scale reading from
0 to 100, which corresponds to the wave
bands of 19 to 40 meters.

Note the trap circuit in series with the antenna lead. This should be tuned to the intermediate frequency employed
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SHORT WAVES—continued

CHECKING OPERATION

Be sure the broadcast receiver is set at
840 kc. Check the converter tubes. A slight-
ly flat 227 in the oscillator socket ‘may refuse
to oscillate on the short waves.

Check continuity from short-wave 224 con-
trol-grid to ground, and the 227 oscillator
grid to ground on each of the three wave-
band settings. Check the 224 plate and
screen* voltages. No plate voltage indicates
an open plate choke. If the screen voltage
is the same as the plate voltage it indicates
that the 227 oscillator tube is not oscillating
or drawing plate current.

To check the 227 oscillator tube, set dial
at approximately the 35 meter reading on
the scale. Then, while reading the screen
voltage on the 224, touch the grid winding
of the oscillator with your finger. The screen
voltage should rise approximately 20 volts.

Check coupling condenser from plate of
224 to antenna lead to broadcast set. Check
all connections on channel switch by con-
tinuity test.

ALIGNMENT

Place the converter in operation and with
the scale on dial at the first position (200
to 300) set an external oscillator at 1,710
kc. Now adjust the oscillator trimmer on
the oscillator variable condenser to corre-
spond to this setting on the dial. (The os-
cillator trimmer is the second section from
the front of set.) Next, adjust the front
trimmer to resonance at maximum output.

tLLATOR
LATE
CONDENSER

.3

Atwater Kent Model 93 Converter

The Atwater Kent Model 93 short-wave
converter employs four tubes, as follows: a
227 as the oscillator, a 224 as the first de-
tector or mixer, a2 227 as the i-f. amplifier,
and a 280 full-wave rectifier for power sup-
ply. Since the i-f. amplifier in the converter
is tuned to 1,000 kc. or 300 meters, the
broadcast receiver with which the converter
is used must be adjusted to the same fre-
quency.

The set has a three-position, dual switch
for changing wavebands, the three different
bands covering the range from 15 to 200 me-
ters. The derails can be followed from the
accompanying circuit diagram.

SERVICING

In servicing this converter, do not change
the original position of the wiring as it will
disturb the dial calibration. Incidentally, this
is a precaution which should be taken in
servicing any calibrated short-wave converter
or adapter.

In some Model 93 converters there is a
choke connected across the antenna con-
denser. This choke (Part 26510) is not
shown in the diagram. Also, the two fixed
condensers across contacts G and H of the
antenna transformer are listed as “compen-
sating condensers” in the A-K parts list. This
is incorrect. Again, in some of the early-
type sets, a paper-and-foil condenser is used
instead of electrolytic condenser No. 1 shown
in the diagram.

The voltage readings should be taken with
the frequency range switch turned to the low
frequency scale. Readings are based on a line
voltage of 110.

All filament voltages, with the exception
of the 280, should be 2.4. The first detector
tube should give voltage readings as follows:
Plate, 90; screen, 20; grid, 1.0. The i-f.
tube should read: Plate, 115; grid, 3. The
oscillator tube should give a plate reading
of 110 volts. The measuted oscillator grid
voltage will vary, dependent upon several
factors. In some cases, no reading will be
secured for grid bias. In other cases the
reading will be only slight, or it may be
as high as 10 volts.

S-W. Aerials

If you have some real short-wave hounds
among your clients, why not suggest the
installation of a special aerial for short-
wave reception? Fading can be reduced to
some degree by the use of a vertical wire—
the higher the better. At any rate, the aver-
age broadcast receiver aerial is not exactly
up to specifications for short-wave work and
represents a sizable load on the input of any
short-wave receiver. Aerials of this type are
often the cause of numerous dead-spots in
the various wavebands. This capacity load
is usually reduced artificially at the input by
the use of a series antenna condenser. Such
an arrangement is okay, but a shorter aerial
in the first place will likewise reduce some-
what the background noise level. And that's
something!
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The schematic diagram of the Atwater Kent Model 93 Short-Wave Converter,
frequency of 1,000 kc. is employed. Note that tapped coils a
of waveband. The lettering on the terminals of the antenna a

spond to the lettering in the circuit diagram above. (Courtesy,
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Home Talkies . .

Servicing Notes on RCA, PG-38

(Continued from

ALIGNMENT OF PICTURE OPTICAL SYSTEM

Several adjusting screws are attached to the
projection lamp reflector so that an adjust-
ment can be easily made. Turn on the power
to the projection lamp. Then remove the
projection lens by unscrewing from the
holder. It is now possible to determine the
focus of the projection lamp images. This is
done by placing a small card directly in front
of the lens so that an image of the filaments
of the projection lamp is projected on the
card. (See Fig. 1.) The filament image
should be such that the reflected image i3
between the actual filament images. Further-
more the light must be evenly distributed
throughout the entire opening. If these con-
ditions do not exist then the various reflector
adjusting screws and the projection lamp
socket must be adjusted until both the even
distribution of light and correct placement
of the reflected filament images is obtained.

ALIGNMENT OF SOUND OPTICAL SYSTEM

Several pieces of equipment are required.
One of these is an output meter, of either the
commercial type utilizing a rectifier type of
meter, or a thermo-galvanometer, or low
range a-c. meter. The output meter is con-
nected across the output transformer primary
or secondary and if desired can replace the
speaker voice coil. If both an aural and
visual indication are desired, the output meter
can be connected across the speaker voice

EXCITER
LAMP

SOUND OPTICAL
MIRROR' SYSTEM

Fig. 2. View of the sound system. Note
the slits through which the light must pass

coil without distributing the connections of
that winding to the output transformer
secondary.

Another essential part is a length of 4,000-
cycle test film. Also a set of two metal studs
(See Fig. 3. RCA part number 22,978) are
needed to properly adjust the exciter lamp
socket. The length of test film is known as
RCA part number 22,983. An offset screw
driver (RCA part number 22,107) is also
required because the placement of the exciter
lamp socket and optical system mounting
screws are such that they are inaccessible with
an ordinary screw driver. A capstan head
screw is used in later models and a suitable
wrench included with the equipment for
making adjustments.

With the output meter connected, remove
the exciter lamp socket and insert the lamp so
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that the snugness of the fit may be checked.
If a snug fit is not possible, a new socket
must be used—for if the lamp is not in
proper alignment there will not be sufficient
light intensity to satisfactorily operate the
photoelectric cell. Fig. 2 will serve to make
this point clear.

After replacing the socket insert the steel
studs heretofore mentioned in the optical
system holder and exciter lamp socket, as
shown in Fig. 3. In order to accomplish this
the optical system must be temporarily re-
moved. Now, with the studs in place, adjust
the socket by moving up and down and turn-
ing until the surfaces A and B (Fig. 3) are
evenly touching. The final check should be
made with the sound optical system and the
socket clamps tight.

Continue by cleaning the optical system
lenses and replacing the optical system. In-
sert the exciter lamp into its socket and check
its filament to make-sure that it is parallel to
the optical system face. Then remove the
sound take-off drum and clean the reflector
mirror—and see to it that all the light from
the optical system falls on the mirror and
that none of it is thrown on the casting
instead of going through the hole. If these
points are satisfactory, replace the drum.

With these points cleared up, connect the
output meter and turn on the amplifier
switch. Thread the constant-frequency test
film with the emulsion side of the film on
the outside of the loop into the machine and
start the projector. Now, focus the optical
system until sound is heard ot a reading ob-
tained on the output meter. The volume con-
trol should now be adjusted so that the read-
ing on the output meter is approximately in
the center of the scale.

As a final adjustment, focus the optical
system by moving it forward or back until a
maximum deflection is obtained in the output
meter. Then carefully tighten the clamp so
that the focus does not change. When
tightening this sctew be sure that you do not

scratch or burr the pressure roller (See Fig.
4) as a “wow” or “flutter” will result.

Wows AND FLUTTER

A “wow” is caused by a slow variation in
speed of the film passing the sound optical
system. It is very much like the sound from
a phonograph with the motor running at an
uneven speed.

A “flutter” is a fast wow, that is, the
variation is rapid. Flutters are caused by any
of the following:

1. A "wow” on the film. (Some 16 mm.

REFLECTED IMAGES DF FILAMENT
BETWEEN DIRECT IMAGES

ALL FILAMENT IMAGES
CENMTERED IN LIGHT 5COT
Fig. 1. This shows the correct projector
lamp filament images

films have wows recorded on the sound track.
Obviously, nothing can be done in such a
case.)

2. Lack of oil on felt pads of sound take-
off drum. This drum may be easily disassem-
bled and the pads well lubricated.

3. Damaged or worn take-up sprocket.

4. Oil or dirt on the idler roller, impedance
roller, sound take-off drum, or pressure roller
‘will cause a wow or flutter.

5. Any binding of the rollers mentioned in
(4) must be remedied either by cleaning,
lubricating or replacing the unit.

6. Improper threading. Unless the proper
loop is present in the film after leaving the
picture gate a flutter will result.

7. Worn sprocket holes in the film may
cause a wow.

ADJUSTMENT FOR LOCATION OF SOUND
TRACK

An adjusting screw and lock nut are pro-
vided for adjusting the pressure roller (See
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High Grade Radio Instruments

for AL 48 purposea.nd every purse

Special Instruments .
for Every Need A Complete Line

of Panel Instruments

The combined engineering and manufacturing facilities of
Weston and Jewell bring to radio an unparalleled line of
test equipment incomparable” in value and performance.

EW service instruments, developed
through the combined efforts of Weston
and Jewell engineers, will be announced at

the R. M. A. Trade Show in June.

These new instruments, added to the com-
bined Weston and Jewell Lines of radio test-
ing equipment, provide a selection that meets
every service requirement and every purse.

The 1932 Weston-Jewell Radio Catalog—a
veritable encyclopedia of high grade service
equipment—describes every instrument in this
incomparable line. An extensive selection of
Set Analyzers, Tube-Sellers, Tube-Checkers,
Ohmmeters, Voltmeters, Output Meters, Panel
Meters, and accessories enables you to choose
equipment that exactly fits your needs.

Never before have dealers and servicemen
had such a valuable guide in the selection of
radio instruments! Mail the coupon for your
copy of this important catalog today.
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HOME TALKIES—continucd

“ P a1
. [}
700~ 300~
. TRACK § 3 TRACK
’ ] i
o |
SOUND ‘TRACK o g
ADJUSTING NUT LOCKNUT
Fig. 4. (left) This sketch shows the pressure roller adjusting
screws referred to in the text. Care should be taken in tight-
ening the lock nut. Fig. 5. (right) A section of Buzz Track
Film, which carries sound tracks of 300 and 700 cycles

To the extreme right is shown the assembly wiring diagram
The wiring under the

of the sound optical system unit.
chassis is shown on the opposite

Fig. 4) so that the film sound track is cen-
tered on the light slit. For this adjustment
the following equipment is necessary: Open
end wrench (Stock No. 22,979), Spintite
socket wrench, “Buzz” track film loop (Stock
No. 22,980).

After the equipment has been procured,
proceed with the adjusting as follows: Place
the instrument in operation with the “Buzz”
track film threaded into the machine. (See
Fig. 5.) If the pressure roller, as per Fig. 4,
is adjusted correctly no sound will be heard.
However, if it is off center either a high- or
low-pitch note will be heard, the former
being 700 cycles and the latter 300 cycles.

If the 700 cycle note is heard, then the
pressure roller must be moved out; if the 300
cycle note is heard, the pressure roller must
be moved in. The best way to go about this
adjustment is to move the roller back and
forth so that both notes can be heard alter-
nately, and then lock the assembly half-way

Fig. 3. Showing the two special studs in
place for the exciter lamp socket adjust-
ment

between—where no sound is heard—making
sure that the correct position is held when
locking.

ADJUSTMENT OF FiLM GATE
The film gate adjusting screws are shown
in Fig. 6. The opening for the film should

be .007 inch. A poor adjustment of the gate
is evidenced by excessive film jump, blurring

bage

or excessive wear on the sprockets. If the
opening is too tight the film will be scratched
and the result will be increased background
noise.

In order to adjust the film gate opening,
split a small piece of film about 4 inches
long, so that it may be placed under the

ECCENTRIC BUSHINGS

AND LOCKING SCREWS

FOR ADJUSTING
FILM GATE

FRAME ADJUSTING
SCREWS

il s

Fig. 6. Showing the location of screws for
adjusting film gate and frame

gate shoe. The film gate locking screws
should then be loosened (Fig. 6) and the
eccentric roller turned until the strip of film
slips easily back and forth under the shoe.
Since a piece of 16 mm. film is .006 inch
thick, an opening of .007 inch is such thart it
prevents both excessive play or binding.

When the locking screw is tightened be
careful not to disturb the position of. the
eccentric roller.

CorreCT FRAMING

The film gate may be adjusted if proper
framing of the picture is not obtained. In
this case, loosen the two frame-adjusting
screws, as shown in Fig. 6, and shift the gate
up and then down until both frame lines of
the picture show up on the screen. The
proper adjustment is then about half way be-
tween these two extremes.

°
Projection Lamps

The projection lamp used in the Stewart-
Warner home movie projector is rated at
500 watts and is manufactured by the Gen-
eral Electric Co. This rating means that
the lamp draws approximately 5 amperes

OPERATING

VOLTAGES

Tube Control Grid  Screen Grid Plate to Plate Fil,
to Cathode ta Cathode Cathode or Current Volts
or Filament  or Filament Filament

1-AF 0.1 28. 150 0.5 2.3

2 AF 1.5 = 110 2.0 2.5

Output 35.0 = 240 30.0 25

Output 35.0 N 240 30.0 2.5

Oscillator 75 == 240 25. 25
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when operated at about 110 volts. The nor-
mal life of this lamp is about 25 hours. This
rating is the equivalent of about 75 reels
carrying 400 feet of film each, or about 300
reels of 100 feet each. The usual run of 16
mm. film is projected at a rate of about 20
feet per minute.

Projection lamps are of a special type and
lamps of other type, but having equal watt-
age rating, are not interchangeable. Because
of the high light efficiency of projection
lamps, they are very susceptible to line volt-
age variations. It is said that a 110-volt
lamp will not operate satisfactorily for more
than one hour if the voltage applied is 115
volts. On the other hand a lamp rated at
115 volts will not afford more than half
the rated light if operated at 110 volts.

It is interesting to note that normal ser-
vice in the case of lamps is related to the
operating voltage. While it is true that nor-
mal service is 25 hours, when operated at
110 volts, it may be only one hour at 115
volts, but during this hour, the lamp is
emitting more light than may be obtained at
110 volts. However, it is burning itself out
at a much higher rate.

°
RCA 35 MM Talkies

The RCA Victor Photophone Reproducing
Equipment Type PG-29 is a 35 mm. “non-
theatrical” unit, and is portable. PG-29s
are being used a great deal for special lectur-
ing purposes and you may run into one of
them any day.

The equipment consists of three separate
units, namely, the projector, the audio ampli-
fier and the dynamic speaker. Carrying cases
are provided for each unit, making them
adapted for transportation.

The amplifier unit employs a 224 which
is impedance-coupled to a 227. “This tuhe
in turn is transformer-coupled to a pair of
245s in push-pull. The rectifier is a 280.

Cables and plugs are provided so that
when desired two ‘projector units may be
used alternately, by the throw of a fader
switch, so that the showing of the film is
uninterrupted.

The power consumption of the entire
equipment is 1500 watts. The undistorted
output of the amplifier is 3 watts. The ex-
citer lamp in the projector unit is a 10-volt
Mazda and is energized directly from a 60-
cycle, step-down transformer.

Detailed service notes on the PG:29 will
appear in an early issue,
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And Now the Crosley
“Super Buddy Boy”

95/

In which the “Midget” set develops
a giant’s reach and voice

E tried out this superheterodyne

in New York City, and were
struck by the remarkable amount of
power that such a small set can de-
velop. It is literally impossible to
turn the power on full; as the volume
is entirely too great for locals.

Even on the distant stations, such
as Boston, Pittsburgh and Chicago, the
volume was often uncomfortable when
the set was turned on full power.

It was found possible, in the heart
of New York City, to tune in stations
within a radius of a thousand miles
without interference from the locals;
which we think remarkable.

' This receiver worked exceedingly
well without an aerial; it was neces-
sary only to connect the ground lead
to the aerial binding post, and this
worked exceedingly well even on dis-
tant statiors.

Fig. A
“Super Buddy Boy” is little, but
oh my—!

CORE another bulls-eye for the Cros-
ley Radio Corp., whose engineers liave
the happy faculty of turning out good
sets incorporating the latest technical

advances, for a little lower sum than the
next fellow. This hallmark is observed in
the new Crosley mantelpiece receiver, the
“Super Buddy Boy” illustrated in Figs. A,
B and C.

Before considering the many electrical

and mechanical refinements embodied in the
design, the outstanding features are to be
noted. The tubes required for this set are
two type ’35 tubes, three *24s, one ’47, and
an ’80. These few words tell the whole
story to the technician; that of ultra-mod-
ernism in radio set design. Referring now
to the schematic circuit, Fig. 1, we find that
V1, one of the nmew type ’35 tubes (first
known as the variable-mu, and now vari-

Fig. B
The upper wview shows
the compact chassis, with
the tuning gang at the
right; its ingenious flex-
ible tuning scale in the
center, and, at the lcft,
the power umnit,

Fig. C (left)
A rear view of the chas-
sis Dbeside its onc-piece
y “repwood”  cabinet, the
back of which may be
used as an antenna for
local wreception; t hu s
making the whole system
self - contained, without
acrial or even ground.

ously termmed “exponential,” “logarithmic,”
“multi-mu,” and “super-control”), functions
as a radio- or signal-frequency amplifier.
The characteristics of this tube greatly min-
imize “cross-talk,” the two-stations-at-one-
time bugaboo of the type ’24 screen-grid
tube; the latter, however, in this circuit
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This seven-tube circuit (and the pentode counts for two stages) qgives the immediate impression of a large console set.

tubes—uvariable-mu amplifiers, and a pentode output giving a wargin of volume on all signals.
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THE FORUM...

"Service is the Keynote for
- 1"
Repeat Business

Editor, SERVICE:

Our Assistant Advertising Manager, Mr.
M. W. Thompson, has just referred a copy
of your latest magazine SERVICE to me for
my attention.

It is quite interesting to know that at
last we have a magazine devoted entirely to
service whereby information regarding cir-
cuits and developments can be conveyed to
the every-day Service Man in a manner that
he will be able to digest very thoroughly, giv-
ing him a knowledge of what to expect in
line with the regular duty on service.

We must admit the service problems of to-

ay are becoming more complicated, due to
the fact that the trend in the radio basiness
is governed by the sales qualifications of
the radio receivers. By this I mean that in
order to place your set at the head of the
list in sales, you must have an outstanding
feature and when one speaks about an out-
standing feature it means something differ-
ent in the circuit whether it is twin speak-
ers, new tubes or a specially designed cit-
cuit. With this in mind you can readily see
where a magazine of this type can become a
guiding hand to the radio Service Men
throughout the country.

It has been the motto in our Service Di-
vision that “SERVICE IS THE KEYNOTE
FOR REPEAT BUSINESS,” which I be-
lieve is true in every respect because with-
out the proper service your receivers are at
a loss to function properly, thereby not giv-
ing satisfaction to their owner, which nat-
urally causes the consumer to look elsewhere
for.a receiver which can be relied upon from
that particular angle.

1 would appreciate very much receiving a
copy of this magazine and if this Company
can be of any help to you in regards to in-
formation, please do not hesitate to call on
us as we can see where a magazine of this
type will benefit all concerned.

M. T. NORDENGREN,
General Service Manager, Radio Division,
GriGssY-GRUNOW COMPANY.

Thank You

Editor, SERVICE:

I have just seen a copy of your new maga-
zine SERVICE and wish to congratulate you
upon the way you are giving the Service Man
assistance in his many problems.

I feel that a magazine such as you are
publishing is one much needed today and I
am sure you will be very successful with -it.

RAY F. Sparrow,
Vice-President,
YAXLEY MANUFACTURING Co.
°

Engineering Data Needed

Editor, SERVICE:

We have received with much pleasure
every copy of SERVICE to dzte, but have de-
layed writing until it had developed into a
definite form. We receive regularly many
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other radio publications but SERVICE is the
only one that is read from cover to cover
with relish.

Most of all, we appreciate clear, concise
articles explaining the theory of operation,
construction, etc., of new circuits, tubes and
equipment. This is the type of information
most difficult for the Service Technician to
obtain. We are often called upon to ser-
vice new machines embodying the latest de-
velopments upon which we have had no en-
gineering data whatever. This certainly calls
for plenty of common sense and ingenuity.

You have done splendidly along this line
already and we do not mean to criticize, but
merely to show what type of material we
derive the greatest benefit from. We only
regret that we must wait a month for our
next copy.

Here is hoping SERVICE never fails us.

A. L. LEg,
RADIO SERVICE SHOP,
Rensselaer, Ind.

(We thank you for your frank expressions.
—The Editors.)

®

Courage and Determination

Editor, SERVICE:

This may sound like a big joke t you,
but I am graduating this June from the Phil-
adelphia School for the Blind and have been
offeted a job as a Service Man in a Radio
Store, in Reading.

Do you think I can arrange the various

testing instruments so that I can use them?

I would like to know of any books on test-
ing that might be of help to me.

I would like to get in touch with a lot of
other radio fellows to whom I might write.
I am interested in short waves and hope to
become an amateur as well as a good Ser-
vice Man.

CHARLES W. GENTHNER,
437 Fern Ave., Reading, Penna.

(Mr. Genthner rates a good send-off. We
bave a bunch he will make a fine Service
Man despite his grave bandicap. Some of
you fellows could help him a great deal, if
you will. How about it7——The Editors.)

Why ““Short Waves'' ?

Editor, SERVICE:

In most respects I think SERVICE is a fine
magazine, because it really helps me. But I
don’t see why you have a section on Short
Waves. Most of our work is on broadcast
receivers and I think other Service Men will
agree with me that more good, practical dope
like that in your General Data section would
be appreciated more than the Short Wave
stuff.

1 think you would be doing another good
“service” by cutting out the Short Wave
pages and giving us more of the other stuff.

CARL ALVIN,
Little Falls, N. Y,

(We appreciate your attitude, but feel
that the data published in the Short Wave

Department is of help and interest 1o others
if not to you. It is possible that the short-
wave adapter and converter fad has not bit
your location with much force as yet. At any
rate, theve are an ever-increasing number of
adaptess and convesters being put imto ser-
vice—as well as many new combination long-
and short-wave receivers—and it is our belief
that servicing material on this equipment is
needed. Furthermore, we believe that the
need for short-wave sevvicing material will
grow very rapidly as the short-wave fad con-
tinues to spread. Thus, the department in
question will become more valuable as time
passes. We are equally sure that in time
you will also welcome the material provided,
even though it appears to be of no value to
you at present.—The Editors.)

Wants SERVICE a Weekly

Editor, SERVICE:

We are not going to find fault with “our”
(if you'll pardon us) magazine by referring
to it as of the female type, or such, for it
has come to being, the nearest answer to a
Service Man's Prayer as possible.

There is only one suggestion we can think
of, and that is to issue SERVICE as a weekly
instead of a monthly . . . then the Service
Man’s Prayer would be complete.

I think this would find the favor of most
real Service Men, and there isn’t 2 doubt that
you could find enough radio service data to
keep you busy. I have never met a Service
Man who wasn't looking for data of some
kind it has to be in the blood, and
the more data we have in our systems the
more our good customers will appreciate our
asking for an extra five spot.

I hope all Service Men take a good long
look at your editorial on cut-rate servicing.
Any Service Man who charges less than a
dollar and a half per call is flirting with the
poorhouse, unless he is out for his health
instead of his living.

Our good public doesn’t seem to realize
that service apparatus costs its weight in dia-
monds, and that the data required in the
average service shop would fill the average
public library!

Well, we have been pretty outspoken in
our ideas, but if you ever think of changing
SERVICE to a weekly just drop us a bill for
the difference and see how quick we get it
back to you! The money, we mean.

Here CoRBETT,
A. R. CorRBETT & SON,
Amboy, Minn.

(We are pleased that you refer to SERVICE
as "our” magazine. It is a part of our aim
to make it sort of a “community’ proposi-
tion. And we are pleased that you have been

outspoken. We wish all our readers would

be good enough to give us their unbiased
opinions. As to making SERVICE a weekly,
we doubt if that is possible. However, we
are going to improve the monthly and we
hope that this will make -up for the long
intervals.—The Editors.)
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VOLUME CONTROLS
CLAROSTAT Replacement Volume Controls are

“Custom-made” to exactly suit the receivers for
which they are offered. Not a makeshift job lot’
idea.

The resistance, taper, shape and shaft are made
according to the proper specifications.

There is no delay in installing them. There are
no comebacks when you use CLAROSTAT products.

See the new CLAROSTAT CONTROL HAND-
BOOK AND CATALOG for 32 pages of dope for
servicemen. Send for your FREE copy.

NVRA gl CLAROSTAT Mrc.Co.

285-287 N. 6+ sT.BKIYN. NY.

BUSIEST SUMMER

UNE . . . the exciting nominating conventions of both political

parties, and then . . . “the battle of the century” . . . marking the
peak for all time in number of radio listeners per hour. No radio
owner wants to miss any part of this gripping drama . . . the
oratorical onslaughts . . . and the tense final hours. Time is ripe now
. . . to canvass, phone or write, lists of radio owners for a check-up
and replacement service. And with this instrument so marvelously
complete, accurate and speedy, you can make more service calls at
less manpower cost and greater production profit. Designed to
anticipate every possible “new” type or development in radio re-
ceivers. Say “Let's Go to Radio’s Busiest Summer” by equipping
with radio’s most amazing service instrument—

and a MONEY-MAKER

for the SERVICE MAN DIASC;j:llgIAAETER
MPERITE is the only self-regulating line
A_ voltage conttrol cht s{lcceisf]ultly gclom- AAA-1— $147.50

pensates for hn'e voltage varlat_ions, up and 5 ultra modern testing instru- 1
d_own. Greatly improves reception and adds | ments in one for the price of
life to tubes and filter equipment. With only a coupon between you and increased profits, you can’t afford
to buy any testing instrument until you have sent the coupon below for
AMPERITE can be installed in anv radio in full information on AAA-1 and the SUPREME Instruments as follows:
five minutes. It is so easy to sell that service . Model 90 §785°
- Supreme Set Analyzer,

men are averaging from $60 to $110 extra Model 60 $3000
proﬁt each month, Supreme Oscillator,

. Model 70 $4075
5. Commadore, service man at 200 E. 104th Supreme Oscillator. 49
St., New York, averages 60 AMPERITE sales 2A°d°| 4,19 Be hest $3000
a month. H. McFarland, 306 Stuyvesant Ave., Al;;)rem-e uDe |e = Net Price, F. O
Bro‘oklyn, sells 48, prices Dealers” Net Price, F. O.B.

Greenwood, Miss. Good Jobbers every-

Get in on this live-wire money-maker. Those where ready to demonstrate.

437 Supreme Bldg., Greenwood, Miss.
——————— Please send me full particulars on

Zw | I S s Sy b U M 4 gy By N g (VT g m e e f
: Send §1.62¢0 i

561 Broadway, New York

extra dollars are worth having. SUPREME INSTRUMENTS -CORPORATION [
[
|
]

Dept. §-5 for e P Ty e e e e e T e T e taon oI ] t
dedlers’ sam- Address ...... e DD AR % B i At - W il s
ple and sales BT | SO | b ihmi® : e 5 i . State......... il = 5 B ool G S +
helps. Jobberis Name w she ranvors ppiipe s sdoere 0 fmbe ¢ 5 sools M mwe fe
CItY pae s ¢ 8 WEFD e o2 s o St ATl v s woses 0. mar 3 1 i e BT a ‘
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THE MANUFACTURERS . . .

The Woodruff “Super-Thru"

Woodruff & Company, of Meridian, Miss.,
have introduced a new Aerial-Ground en-
trance fitting called the “Super-Thru.” The
accompanying illustration indicates the man-
ner in which it is installed,

The Super-Thru has a number of good
features, such as the approval of the
Underwriters’ Laboratories; made of bake-
lite; fits through a single 13/16” opening
and requires no wall box; fits any thick-
ness of wall; has a polarized connector plug
so that there can be no mistake in the aerial
and ground connections.

=/
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That section of the Super-Thru which is
mounted on the outside wall is both the con-
necting link for the aerial and ground, and
a resistance-type lightning arrester.

The connectiig wires used in the Super-
Thru are very heavy and strong. This is
necessary, as the tension of these wires holds
the inside and outside units firmly in place.
Special tension screws are provided so that
the wires may be drawn taur after the con-
nections have been made,

A sample of the Super-Thru has been re-
ceived. It is very well made.

The Hickok StatiKtester

The Hickok Electrical Instrument Co., of
Cleveland, Ohio, has introduced a new and
very complete servicing kit, called the StatiK-
tester. The reason for this particular name is
that it is possible to make practically every
form of test with the receiver “dead.” Ob-
viously, this manner of testing has numerous
advantages as it is not necessary to rely on
variable voltages.

Present-day receivers contain resistors hav-
ing values from a fraction of an ohm to sev-
eral megohms. The measurements of high
resistances require a high voltage to operate
the ohmmeter. This is obtained in the
StatiKtester by using the d-c. supply of the
tube tester which is built in as a part of the
unit.

The StatiKtester also has a double range
capacity meter which obtains its voltage from
the a-c. source of the tube tester. The
capacity-measuring system also permits the
measurement of the capacity of electrolytic
condensers, and their leakage.

Inductances, such as transformer primaries,
secondaries and choke coils can be measured
in all values from 0.5 to 50 henries.

With the StatiKtester, the voltages deliv-
ered to the tube socket terminals are read
directly at the sockets, which eliminates the
usual voltage drop in cables.
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In servicing a receiver with the StatiK-
tester, all the measurements enumerated
above, except voltage readings, are made with
the receiver dead, and in practically all in-
stances are made from the tube socket of the
receiver. Thus, it becomes an easy matter to
locate an incorrect resistance, capacity or in-
ductance value without removing the chassis
from the cabinet, or disassembling any part
of the chassis.

The point-to-point resistance measurement
idea incorporated in the StatiKrester is
worthy of particular note for the reason that
voltage measurements will not always in-
dicate the trouble in a receiver. The system
of measuring the resistance of coils, resistors,
etc., is practically foolproof.

Since the StatiKtester contains its own
source of power and applies standard values
of voltage to the tubes, a check is made
which is instantly comparable to the standard
LR.E. values of radio tubes.

All values of d-c. voltage from zero to
1,000 volts are readable on a quadruple-
range voltmeter having a resistance of 1,666
ohms per volt. The a-c. voltages are readable
on a quadruple-range voltmeter from zero to
800 volts. Both a-c. and d-c. millampere
readings are obtained on double-range
milliammeters from zero to 200 milliamperes.
The triple-range ohmmeter gives readings
from 0.25 ohm to 20 megohms, and the
double-range capacity meter readings from
.05 mfd. to 15 mfd.

One of the unique features of the StatiK-
tester is that it is a self-contained testing
unit, without adapters or auxiliary apparatus.
This is made possible of course because the
tester is also its own source of “measuring
power.”

Lynch Color Code Chart

The Lynch Manufacturing Company is
distributing free to Service Men a handy little
card, which will fit the pocket, listing the
complete RM.A. Standard Resistor Color
Code, so that the value of a resistor so
marked can be determined at a glance. The
card also carries a descriptive illustration of
a resistor which clearly shows how the color
coding is placed.

If you want one of these charts just drop

‘a post card with your name and address on it,

to Readers Service Department, SERVICE, 1440
Broadway, New York City.

Philco Resistor Kit

For the convenience of the service man,
Philco is now making available a Philco
resistor kit, containing twenty-five standard
Philco resistors most commonly used in Phil-
co sets. The- resistors are mounted on a
card which is attractively colored in yellow
and blue, and is so arranged that it can be
hung on the wall above the service bench.
The resistor chart as shown in Philco Ser-
vice Bulletin 65A is reproduced at the bot-
om of the card, giving complete informa-
tion on all available Philco resistors.

The card contains fifteen .5 watt resistors
of various resistance values and ten 1 watt
resistors. Duplications are ‘made in the case
of resistors which are most commonly used.
The card, Philco part 6560, sells at a list
price of $7.50, subject to regular parts dis-
counts.

Clarion’s Resale Idea

The Transformer Corporation of America
has announced that they are offering for re-
sale the Clarion 10-tube chassis with dynamic
speaker and special metal panel for installa-
tion in expensive cabinets housing obsolete
radio sets.

There are numerous set owners who re-
fuse to purchase a complete new receiver for
the reason that the cabinet containing their
old set is handsome and costly. The idea is
to sell these people on a modern radio chas-
sis that can be easily and effectively installed
in place of the old chassis. It is being done,
much to the benefit of the set owner and the
man who does the job.

The NA-ALD “Fade Out”

The Alden Manufacturing Company is
marketing a handy little “hush up” gadget,
appropriately called the Fade Out, which can
be attached to any radio set for the purpose
of muzzling announcers who are either too
long-winded or suffer from over-zealousness.
Of course, the same gadger will also mute
programs when desired.

The Fade Out, as shown in the accompa-
nying illustration, consists of a Makalot
molded push button with a large size top,
with a travel of one-half inch. ~As the but-
ton starts on its downward travel it throws
resistance into the circuit, which is gradu-
ally reduced to a complete short. The push
button is attached to a flexible rayon tinsel
cord. The end of the cord has two brass
hooks which are slipped over the antenna

PLACE THE
PUSHBUTTON

and ground binding posts in the radio set.

In sets without an antenna, the push but-
ton is operated through a special adapter
which goes under one of the tubes in the
set.

Of course, the leads on the Fade Out pre-
sent a certain capacity in the antenna-ground
circuit, but this capacity is not sufficient to
upset the operation of the set.

The Fade Out can be supplied with a
weighted tapestry strap so that it can be
placed over the arm of a chair, or with a
table clamp. In some cases the Fade Out is
placed on the floor and operated by foot
. .. fine for bridge players.
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A NEW BOOKI!

SERVICING SUPERHETERODYNES

by JOHN F. RIDER
1s the book the entire
= radio servicing industry

\ : has been awaiting fqr
l = a long time. . . . This

book will give you all
garvicimj

of the superheterodyne
service information you
desire and need in order
to service superhets at
a profit. . . . Written in
clear and -easily under-
stood language.

A best seller! 10,000 Copies
have been sold during the last
3 months. This book is guar-
anteed to be absolutely up-to-
the-minute.

EUPQYLQ"Z;OJ}’H&S

JOHN F.RIDER

Principles underlying the op-
eration of superheterodynes

- —Explanation of different
types of superhet circuits inclusive of the latest systems.—Break-
down of the superhet receiver—Function of the individual parts—
Troubles and symptoms encountered in superhets—short-wave
converters—peculiarities of superheterodynes—application of RF
and IF oscillators—application of set testers—EVERYTHING
about superhet servicing. . . .

You Need This Book. . . . Money Back Guarantee.
Type Set—Bound in Cloth—163 Pages.
Get it from us or your nearest radio dealer.

Price $1.00 Postpaid

RADIO TREATISE CO.,, Inc.
1440 Broadway New York City

_publmked by
Radro Treatine Coclne.
NS i, e vy

A NEW OSCILLATOR
FOR
SERVICING SUPERHETERODYNES

' THE NEW DA@D TYPE 175

Cast Aluminum Case 815 x 6 x §

Continuously Variable—All Prequencies between
127 to 133 KC 170 to 185 KC 254 to 266 KC

Accurate to Within 14 of 1 Per Cent

All Broadcast Ranges with Powerful Harmonics—Com- |
pletely Shielded — Full Range — Attenuator — All Self-
Contained

$l 975 Net Price |

to Dealers
and Service Men |

See Your
Jobber Today
or Write to Less Tube and

Batteries

THE RADIO PRODUCTS CO., DAYTON, OHIO |

////4"’?//

I

The Radio Serviceman’s Supply House

WHERE

QUALITY - SERVICE

Lowest Wholesale Prices
Are Combined

Complete lines of finest quality, new radio and elec-
trical merchandise—carefully selected for you from the
offerings of the most reliable, standard manufacturers.

Test Equipment, Tubes, Batteries, Repair Parts, Accessories of
all Kinds, Public Address, Lighting Fixtures, Electrical Supplies,
and many other items to make mnioney for you, are carried in
stock—always ready for you.

Fastest, Most Reliable Service

Practically every mail order shipped same day.
VERY PROMPT, COURTEOUS COUNTER SERVICE
Our store is convenient—Plenty of parking space.

Get your copy of our 1932 Serviceman’s Price Guide.
SEND FOR IT NOW!

SERV

R THIS BOOK

Radolek Company
706 Canal Station.

SPECIAL OFFER
. to experienced |

RADIO MEN |

= Who Want to Know |

“What's
Padlocking

Those Extra
Dollars”’

One thing is certain, when experience has
carried you part of the way—higher technical
knowledge is necessary for further advancement.
We can help men who are in a rut—men who
know enough to realize that a BETTER UN-
DERSTANDING of Radio and Television
Engineering is the only safeguard to success.

-————FREE SPECIAL OFFER - — — — — ’

CAPITOL RADIO ENGINEERING INSTITUTE,
14th and Park Rd.,, N. W., Washington, D. C.
Without obligation to me please send Radio and Television

Engineering Examination with answers so I can test my ability
and see what is covered by your advanced training.

R \\Q\\\\
\ '\\ \\\\ ‘\

et

i

Chicago, I1l.
A0 i et TE o NI | § HEOHE « o W orecn e e BB+ e |
AAATEES % Beres T S Bt a LB ¢ suritg W5 o ERRVR D 7 S s Mt caencls |
60' W- RANDOLPH ST. City-State i 4 o AR AR+ Emsirrne i % nEWES ¢ ¢ SRESENae =
CHICAGO, ILL. B . S
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AUTO-RADIO

Raytheon LA 6-volt Output Pentode
QST, pp 20, May, 1932

Service Men and Auto-Radios

Arthur Lynch, Journal, L.RS.M., April,
1932

Suppression of Ignition Interference

E. W. Schor, Journal, LR.S.M., April,
1932

BROADCAST RECEIVERS
Amplifiers, A-F.
Electric Filter Design, Part 4
C. A. Jobnson, Radio News, pp 1016,
June, 1932

Harmonic Analyzer
B. Brunn, Radio World, pp 11, April 30,
1932

New Tubes for Class B Audio
George Grammer, QST, pp 14, May, 1932

Practical Filter Design, Part 1
Radio Call Book, pp 35, June, 1932

Adjustments
(See “Testing Systems”)

Amplifiers, R-F.
Automatic Volume Control, Installation
and Servicing, Part 1
L. W. Hatry, Modern Radio, pp 15, May,
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R-F. and I-F. Tubes, Part 3
Joseph Calcaterra, Radio News, pp 1019,
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Receivers

Pilot “Dragon” All-Wave Super
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Servicing a Portable Super
J. E. Anderson, Radio World, pp 3, May
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Silver-Marshall, S-M. 727 Super
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Volume Controls

How to Install and Service Automatic
Volume Control, Part 1

L. W. Hatry, Modern Radio, pp 15, May,
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THEORY AND DESIGN
Filter Design

Electric Filter Design, Part 4
C. A. Jobnson, Radio News, pp 1016,
June, 1932

Filter Design, Practical, Part 1
Radio Call Book, pp 35, June, 1932

Line Filters, Attenuators and Matching
Transformers, Part 2
Hy Levy, Radio-Craft, pp 727, June, 1932

Power Transformers, Construction of,
Radio Call Book, pp 18, June, 1932

Graphs and Charts

Attenuators, Filters,
formets, Part 2
Hy Levy, Radio-Craft, pp 727, June, 1932

Electric Filter Design, Part 4
C. A. Jobnson, Radio News, pp 1016,
June, 1932

Reactance of Condensers and Coils or
Chokes, Part 6

]. M. Boyst, Radio News, pp 1014, June,
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Matching Trans-

Equipment

A-C Multi-Ear Aid

S. Gordon Taylor, Radio News, pp 1000,
June, 1932

Grid-Glow Tube, Control Circuits,

M. H. Brown, Radio News, pp 1007,
June, 1932

Harmonic Analyzer

B. Brunn, Radio World, pp 11, April 30,
1932

Power Transformers, Construction

Radio Call Book, pp 18, June, 1932

PUBLIC-ADDRESS SYSTEMS
Amplifiers

(See “Amplifiers, A-F.”)

(Sce “Tubes, A-F.”)

A-C Multi-Ear Aid

S. Gordon Taylor, Radio News, pp 1000,
June, 1932

Class B Amplifiers
George Grammer, QST, pp 14, May, 1932

SHORT WAVE

Baird Short-Wave Converter
Short-Wave Craft, pp 30, May, 1932

Dead Spots, Cause and Cure
Edgar Messing, Short-Wave Craft, pp 39,
May, 1932

Pilot “Dragon” All-Wave Super
M. B. Sleeper, Short-Wave Craft, pp 36,
May, 1932

S-M. 727 All-Wave Super
McMurdo Silvér, Radio News, pp 1023,
June, 1932

Vertical S-W. Aerials
Short-Wave Craft, pp 23, May, 1932

TESTING SYSTEMS

Construction

Linear Electronic Voltmeter
J. L. McLaughlin, QST, pp 18, May, 1932

Modernizing the Jewell 199 Analyzer
Harry Schmidt, Radio-Craft, pp 735, June,
1932

Ohmmeter, Milliammeter and Voltmeter
Combination

R. K. Wheeler, Radio News, pp 1040,
June, 1932

Re-ranging Meters

J. C. Bank, Radio-Craft, pp 728, June,
1932

Vacuum Tube Voltmeter

C. B. Brown, Radio News, pp 1024, June,
1932

Design and Use
(Also see “Construction’)
Harmonic Analyzer
B. Brunn, Radio World, pp 11, April 30,
1932
V-T. Voluneter, Use of, Part 2
Beryl B. Bryanmt, Radio-Craft, pp 740,
June, 1932

TUBES

Anmplifier, A-F.
Raytheon LA, 6-volt Output Pentode
OST, pp 20, May, 1932

Type '46, Class B

George Grammer, QST, pp 14, May, 1932
What Tube Shall I Use? Part 3

Joseph Calcaterra, Radio News, pp 1019,
June, 1932

Rectifiers

Type '82 Full-Wave, Mercury Vapor
George Grammer, QST, pp 14, May, 1932

Avpplications, Characteristics

Grid-Glow Tube
M. H. Brown, Radio News; pp 1007,
Jane, 1932

What Tube Shall I Use? Part 3
Joseph Calcaterra, Radio News, pp 1019,
June, 1932

All articles listed on this page are cross-indexed for your convenience. Titles given are not necessarily the titles of the
original articles, but in each case serve to determine‘the substance of thz article. Listings marked with an asterisk (*)
are abstracted in this issue. The material in each issue of SERVICE is alphabetically indexed on the Contents Page.
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Get Busy On
Motor Radio!

This is the season to interest motor-
ists in radio sets for their cars—and
there 'is good money to be made on
such installations—and servicing.

When repairing house sets, just ask
the owners if they’ve ever ridden in a
car equipped with radio. Tell them of
the pleasure of it—how it takes the
strain off of driving long distances—
how it cuts down “back seat driving,”
even in traffic, and how it cuts down
speeding. It actually does all this,
according to enthusiastic users. With
the baseball news or a song from some
good quartet floating out from under
the dash, the motorist finds himself
idling afong instead of constantly
“stepping on it.” Furthermore, there’s
no annoyance to people on the side-
walks or verandas as he passes. The
sound does not reach them.

The International Resistance Com-
pany foresaw the possibilities of this
new use for radio. I.R.C. Motor Radio
Suppressors — shock-proof and un-
affected by heat-—are now specified by
many set manufacturers. And to
assist you in installation or replace-
ment work, they are put up in handy
kit form, with an instruction folder
telling just how to go about it, with a
complete wiring diagram of the elec-
trical system of an automobile.

Practically everyone you know has
a car, some of them of expensive
makes. Go after this business this
summer—it is virgin field.

Besides the Suppressor Kit, we are
showing two other new handy kits on
this page, devised for your convenience.

The summer season is also a good
time to build test equipment for your
use in the fall and winter. IR.C.
service helps are yours for the asking
—and give clear instructions how to
do this. For instance, there is the
Ohmmeter Calibration Scale, which
automatically changes a milliammeter
to a direct-reading ohmmeter—in
other words, gives you two meters in
place of one. A postal card will bring
1t to you without cost. In writing, ask
for “Form 2065.”

Then there are the LR.C. formulas
for converting all sorts of meters.
These money-saving charts have been
a marvelous thing for Servicemen.
They show how to build, with the use
of LR.C. Precision Wire Wound Re-
sistors, valuable test equipment at
astonishingly small cost. One man
who used them saved over $200 last
year in equipment he would have had
to buy otherwise! When you write for
these free Conversion Charts, ask for
“Form 2069.”

LR.C. engineers stand ready to help
you in any replacement problem that
comes up in your daily work. Feel
free to write them at any time.
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Below is the Motor Radio Suppres-
sor Kit referred to in the adjoining
column. The electrical system of an
automobile is Greek to the average
person, and even a radio man has his
troubles in starting from scratch un-
less he has a clear picture of the
scheme of wiring. The folder that
goes with this kit makes it simple as
A B C. It gives complete information
with diagrams on the installation and
use of suppressor units and filter con-
densers for the suppression of radio
noises.

The kit itself contains a suppressor
resistor for each spark plug and a
suppressor for connection in the main
distributor lead. Different kits, of
course, for 4-cylinder, 6-cylinder and
8-cylinder cars.

The same extraordinary ruggedness
and accuracy which have made LR.C.
Metallized Resistors the recognized
standard for radio purposes under all
climatic conditions, stands them in
good stead for travel conditions in
motor cars.

Handy kits for every resistor replace-
ment problem! The up to date Service
technician has come to rely on them.
Instead of fussing around with in-
dividual resistors carried loose in his
pocket; he carries one of these neat
little packages, from which he can pick
just the value or combination of
values he wants.

The first Certified Kit put out
by the International Resistance Com-
pany—a 20 unit, 1-Watt Kit—made
such a hit that two more have
now been added. One is the MR
4 two-Watt package shown imme-
diately above. It contains 20 Metal-
lized Resistors ranging from 500 ohms
to % megohm. Literally thousands of
values can be obtained from these 20
units. A complete instruction folder
goes with the kit showing how you
can secure them. This kit is listed at
$8, but it is sold to you for $4.65 ($6
in Canada).

. R. C. Resistor Replacement

Guide and L. R. C. Color
Code Chart.

Don’t forget that an order for a kit
of 20 resistors entitles you to these
two valuable articles without extra
charge. Your check or money order
for $4.65 ($6 in Canada) will quickly
bring you the Kit, the Guide and the
Chart——all three.

You know what you run into some-
times on the proper biasing of radio
tubes—and the time such problems
consume. Well, with the new handy
Grid Bias Kit here illustrated com-
plete data is supplied on biasing tubes,
together with wiring diagrams which
simplifies the whole procedure. This
kit contains 10 assorted resistors of
MF4-MR 4 and Power Wire Wound
(5-Watt) types, required to bias the
following types: 24, 26, ’27, 'T1A,
’10, ’45, ’50 and ’47. The list is $3.70
and the price to you is $2.15 ($2.90 in
Canada).

Resistors for Replacements
Precision Wire Wound Resistors for Meters and Test Equipment
- INTERNATIONAL RESISTANCE COMPANY

2006 Chestnut Street, Philadelphia
74 Wellington St., West, Toronto, Canada

Say You Saw It IN SERVICE
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There's Something
On the Radio Horizon

IT IS NOT A MIRAGE!

The farsighted man needs no telescope to see it. The foresighted man is getting ready
for it now. lt is television by means of the newly-perfected cathode ray receiver, pro-
ducing brilliant black and white motion pictures by radio so that they can be seen in
a lighted room on a screen a foot or more in width; pictures providing sufficient detail
to satisfy the most critical lover of entertainment in the home. Here is something new
and compellingly attractive for the radio man to sell or service.

LTHOUGH the exact date of its announcement cannot yet be told, it will be soon,
probably by fall. Then there will be a scramble to find out about it. But if you want,
you can now at'your leisure find out how and why it works. Whether you plan to sell
or service i, the first essential is fo know its underlying principles of operation. "Know
your product.”
THlS necessary knowledge of cathode ray television receivers can be acquired by
any man who already understands the simple principles of a radio receiver which is
used to reproduce broadcast speech and music. ‘And in acquiring knowledge of tele-
vision, he gains a clearer conception of the underlying principles of radio.

PERHAPS the easiest and quickest way for getting this knowledge is to study the
clearly written text which is the basis of the lectures on television which are being
given for the University of California Extension Division by Arthur H. Halloran. These
lessons require no previous knowledge of mathematics. They have been prepared pri-
marily for radio sérvice men. They are concerned with the receiver rather than with the
transmitter problems which require mathematical interpretation.

THE lessons are ten in number, as listed on the facing page. One is mailed each week
during a ten weeks' period. Each is accompan’ed by questions which emphasize the
salient facts in the text. The student can mail his answers to these questions, if he de-
sires, so that they can be corrected and graded, a cerfificate as to his passing being
sent to him at the end of the course. The price for this service is one dollar per lesson.

NY radio dealer, service man, jobber, or salesman can profit from the information

in this course. By studying it slowly now, instead of hurriedly when television does
“break,” he can be ready for immediate, intelligent action. The first men to qualify
should be the first to profit.

This is a NEW non-mathematical course for men who
understand only the elementary principles of radio.

Arthur H. Halloran, Television Consultant,

430 Pacific Building, San Francisco, Calif.
NCLOSED is § for your non-mathemati-
cal course of instruction on Cathode Ray Tele-

vision Receivers in 10 lessons. Send the first les-
son immediately.

Name
Address
City kot e
State

—— s V0T | [117=) 1 | —
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Synopsis
of the
Course» ~»

o The Physical Problems of Television. The
Lesson |: b Physical Preblems of Telovision  The
Scanning. Cathode Ray Scanning. Amplification and Trans-
mISSIoN.

o The Electron Theory of Matter  Nature of
Lesson 2; {i; Zearon Theory of Marer The Peri-
odic Table. Periodic Classifications of the Elements. Ther
mionic Action. Photoelectric Action. Secondary Emission.

« Radiation. Conduction in Vacuum. Gaseous
Lesson 3: &dain. Conduction in Solids. Elecr
trostatic Effects.  Flectromagnetic Effects.

Lesson 4. ‘Qpph:_d Electrical Theory. _Ele:tr?mlagnctics.

Transformer Design.

o Physical Optics. Interference of Light. La
Lesson 5: (i Onves Ioteforenge of Light, Low
Color Wavel Diffracti Refracti Formation
of Images. Murrors and Lenses. Properties of Lenses. The
Eye as an Optical Instrument.

o Photoelectric Cells and Neon Tubes. Photo-
Lesson 6: Griusii el o eon Tl Edect.

« Mechanical Scanning. Light Sources and
Lesson 7: Ve Ssmepe, L Scanning Meth-
ods. Disk Scanning. Baird, Jenkins, Sanabria. Gramophone
Lid., Ives and other Systems. Rotating Mirror Scanning.
Vibrating Mirror Scanning.  Nicholson System. Zworykin
System.

« Synchronization of Mechanical Scanning. The
Lesson 8: 3ol Mehunical Sconning. The

System. .

o The Cathode Ray Tube. Fluorescent Screens.
Lesson 9: i Friod: fa Tue: Fluosescent Screers.
flecting the Beam. Varying the Intensity of the Beam.

« Rosing's Cathode Ray Receiver. Electrical

Lesson 10: Sounes Getods Ray Receiper, Elecwia
Dauvillier Tube. Zworykin's Kinescope. Farnsworth's Oscil-
light .. . and, finally, the system of electrical scanning
‘Ehii:h will be used in commercial television receiving sets for
the bome.

HE Student is asked fo remit $5.00 with the
enrollment coupon. This pays for the first 5
lessons. Then another $5.00 is payable; this
being the final payment. Or, if you prefer, you
can remit the entire amount of $10.00 with your
enrollment. Because of the short time that may.

-elapse before the cathode ral tube is commer-

cialized it is advisable that you

e prompt in send-
ing the coupon.
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ANNOUNCING . ..

Volume No. 2
of the Perpetual Trouble Shoeoter’s Manual

.. . By JOHN F. RIDER

Volume No. 2 of the Perpetual Trouble Shooter’s Manual picks up
where Volume No. 1 left off. It contains all 1932 receivers announced
and manufactured up to date.

More than 700 pages of the finest type of radio service material that it was
humanly possible to secure. Guaranteed to contain no diagrams to be found in
Volume No. 1.

In this Manual John F. Rider fulfills every demand made by the servicing in-
: dustry for service data. Tor the first time in the history of radio service publica-
¢ RIDER tions, every radio receiver shown in the manual contains full electrical values of
umeld resistances and condensers.

Radio Service Men have continually asked for electrical values. . . . You
will find them in Volume 2 and we guarantee that every diagram shows these
values. Radio Service Men have continually asked for electrical values of
Atwater Kent receivers. You will find them in Volume No, 2 of the Perpetual
Trouble Shooter’s Manual.

Point-To-Point Resistance Data

Rider's Volume No. 2 of the Perpetual Trouble Shooter’'s Manual now examine this data and try to apply it to any receiver by working between the
offers to the radio service man circuit breakdown of commercial receivers. various points 'suggpsted, you will r.ealize how easy it is to analyze 4 receiver
Not only do the diagrams in the manual show the resistance and capacity  without removing it from the cabinet. Of course, the values given in this
values, but special pages are included which show the point-to-point resistance,  table apply only to this receiver.
| between any two points in the receiver. NO OTHER MANUAL CONTAINS

THIS TYPE OF INFORMATION. L . . Fr?‘m '4“7 Spa.f:e Gl:jd fo 2nd Detector Plate............ 29,454 ohms
This point-to-point resistance data has no equal in information which . ‘ B ¥ L Piasre | yuppp w1 maosss s 1 50 ohms
enables rapid and accurate servicing. With this data at hand, you can use ‘ £, “ 1st Detector Plate .... .., . ...... 50 ohms
vour ohmmeter or other resistance measuring unit and check the circuit by “ :‘ “ “ RF Plate .. ............. .. .. 26 ohms
simply contacting different points upon the receiver or amplifier tube socket. 2: ‘: "; ‘ “‘ IF Screen Grid £ B A e T - 6,000 ohms
The point-to-point resistance data contained in the manual represents the - : ‘ 1st Detector Screen Grid...... 6,000 ohms
finest and latest advancement in the art of radio receiver servicing, When - N “ “ “ RF Screen Grid ............. ,000 ohms
you have this information you can check a receiver and locate the defective . = i 3 . “ Ground .. ........ ... ... ... 13,000 ohms
part without pulling the chassis from the cabinet. . . . Resistance measure- “ ‘“ Control Grid to Ground. . ... ... . ... ... ... .. 59,250 ohms
ment in this fashion removes all circuit limitations. . . . You need not worry ‘* IF Screen Grid to Ground................. ... ... 7,000 ohms
about line voltages—voltage tolerances. . . . It makes possible measure- “ ¢ Control Grid to AVC Tube Plate. .......... . ... 50 ohms
ment of resistance between any two points in the receiver and there are no ‘¢ ¢ Cathode to RF Cathode .............. .. ... .. 0. ohms
“ifs’'—*“ands”—or ‘‘buts.” . . . The circuit is either correct or incorrect. N “ RF Control Grid ...... ... . ... . . .. 200 ohms
| This is a partial listing of this information as applied to one receiv_er “ Ist D.e.tector Control Grid to Ground. ... 26 ohms
in Volume No. 2 of the Perpetual Trouble Shooter’s Manual. If you will 4 '80 Filament to RF Plate... ... .. . . . .. e 26 ohms

Wiring Diagrams—Chassis Layout—Etc. . . .

The contents of Volume No. 2 has been prepared with the idea of aiding the service man. John F. Rider sent out several thousand
questionaires to service men at large and to owners of Volume 1. The answers to these questionaires indicated the type of informa-
tion required. Everything you need in the form of data you will find in Volume No. 2. Wiring dlagran.]sﬁchassis layouts—socket
layouts—alignment data—peak frequencies—location of trimmers—color coding—electrical continuity of units sealed in cans—special

| notes—circuit peculiarities—voltage data——and much more. Special attention has been paid to auto-radio receivers—installation notes—

| special data—automatic record changers—superheterodyne converters—everything to help the Service Man.

Send for Your Copy Today—Sold with a Money Back Guarantee
--——-—=——=————-USE THIS ORDER BLANK-==——-

Rab1io TREATISE Co., INC.

1440 Broadway, New York City | serVice Men!
Here is $5.00 in........ (check) . ....... (currency) . ....... (postal money order) . ...... g
(express money order) for which you will send me postpaid a copy of Rider's Volume No. 2, B )
| Perpetual Trouble Shooter's Manual. It is understood that if I am not satisfied with Volume No. 2 We have certain terti-

i it1 ithin 10 d f ceiving it and will mail it back to z
and I return the Manual in good condition within 10 days after receiving it and w tories open for you to act

you at my own expense, you will refund my $5.00. i
CANADIAN CUSTOMERS MUST REMIT IN FUNDS PAYAELE IN NEW YORK as our agent for all of
Nulmt 1. Fos Pinvidddbronbhmnns - - §aH . d PLEA;\EPRI;\T ............................ ! our bOOkS. WC havc an
Address 1 interesting proposition
S k PLEASE IRINT for you! Write today!
City.. cad e enpadag . : s haas SIMCHamni e g (kg o bl s $ia
PLEASE PRINT PLEASE TRINT i




SPEAKER

OXFORD SPEAKERS include
every useful model.
The sizes are:

6”1 8”1 11” and 12”1

Singles, dual combinations, large cups, medium
cups, A.C. types, Auditorium and

AUTOMOBILE MODELS

In tone range, sensitivity, rugged dependability,
eye-value, advanced engineering, Oxford sets a new
high mark in the speaker art.

Made under the patents and designs of Frank
Reichmann, oldest speaker manufacturer in America.

Write for our complete Bulletins

Manufactured by

OXFORD PRODUCTS COMPANY
Division of THE POTTER COMPANY
North Chicago, lllinois

(ONDENSER

different specifications
7650 of Condensers were
furnished during 1931

by The Potter Company to parts jobbers, and 979,
were shipped within 48 hours.

This unique service for the Serviceman is possible
only because of our large plant and experienced
personnel.

Replacements of any type, size, rating specification
and mounting are available with every detail correct.

When high quality Potter Replacements are avail-
able, why take a chance? Insist upon Potter Con-
densers.

Write for our Replacement Chart

THE POTTER COMPANY
NORTH CHICAGO, ILLINOIS

|

s




