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ELECTRAD
ENGINEERS Know
The Needs of SERVICE MEN
SPECIALIZING in resistor design and manufacture since radio
broadcasting began, Electrad has gained a wealth of experience
which service men will find useful.
The consistent use of Electrad Resistors, Volume Controls, and Amplifiers for your replacement and construction work insures high quality results at prices which allow you a substantial profit.
Write Dept. S-5 for catalog.

Resistor

THIS BOOK
"Rings the Bell"
Say
Service Men
Everywhere

REPLACEMENT
HAND BOOK
As necessary in the service kit as pliers or
a screwdriver. Handy size, perpetual guide to
resistor and volume control values. Kept con-

Direct -Coupled

POWER
AMPLI F IERS
Electrad Power Amplifiers,
using the famous directcoupled circuit, greatly improved, can be supplied for
any amplifier need requiring
1.6 watts to 21.9 watts of

undistorted output.

Replacement

VOLUME
CONTROLS
Accurate, smooth -operating
and compact. Shafts are extra
long to meet any mounting
condition. Supplied with or
without built-in 110 -volt power switch.

stantly up-to-date by revised lists four times a
year. Loose-leaf. Durable, genuine Fabrikoid
flexible cover. A whale of a buy for $1.00 a year.

Mail Coupon for THIS BOOK

Just five types required to service
standard models of receivers.
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ALL WAVE

tc

15-550

SCOTT

METERS

Proved by independent laboratory tests and by practical use
to be the greatest radio achievement 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 SCOTT ALL -WAVE
incorporates far greater sensitivity, and obviously better selectivity than have
ever been considered possible of attainment. And with it all, a tonal output 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 sensitivity 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 SCOTT 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 luxe 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 SCOTT 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 over-all response of the de luxe

The standard Scott All -Wave of 1931 gave dependable, daily, 'round the
world reception. This new de luxe SCOTT ALL -WAVE brings in the entire
world with perfect ease and convenience-one dial-no trimmers-no plugin 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 PROOF that the de luxe SCOTT 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

THE E. H. SCOTT RADIO LABORATORIES, INC.
4450 Ravenswood Ave., Dept. S52, Chicago, Ill.
Send me full particulars of the de luxe SCOTT ALL -WAVE.

Name

H. SCOTT RADIO LABORATORIES, INC.
4450 Ravenswood Ave., Dept.

Regular 'Round the World Reception
Now Even MORE Enjoyable

!

SCOTT ALL-WAVE, as de-

termined by the sound pressure curve of the entire receiver
E.

including the speaker, proves the Scott All -Wave capable of absolute reproduction. 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 difference 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.
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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 1/4 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 1/2 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
All measurements as self contained unit-without use of Adaptors or Auxiliary Apparatus.
Price
$250.00
Carrying Case
$15.00
Subject lo Regular Discounts. West Coaal Pr ces Slightly Higher
SERVICE MEN-WRITE NOW TO

THE HICKOK ELECTRICAL INSTRUMENT CO.
10516 DUPONT AVENUE
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THE ANTENNA ...
THE present talk of resistance measurement as the basis
for service procedure has its foundation in material presented 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 associated with the tubes, that mental analysis was minimized
a iti 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, everyone from the customer to the manufacturer derives some benefit. 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, irrespective 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
receiver and amplifier manuknown several instances
facturers who employed the Loftin -White a-f. amplifier encountered grief because this part of the receiver was not serviceable 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 profitably 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 manufacturer has been voiced because of the failure of several Service 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 are 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 cannot be checked, but we are concerned with such measurements 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 measurement of resistance is by far more practical
and logical: practical because it leads immediately to the
trouble and furnishes definite and specific information. Logical, because it represents the ultimate test in every receiver
after the voltage test indicates the presence of a fault.
82

In the past resistance measurements supplemented voltage
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.

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 customer 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 entitled 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 communities?
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 suspicion 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. Suppose
that you jot them down and let us have them.
We are working upon plans to acquaint the general public with the fact that service charges have become flat ratebut this program to eliminate cut rates cannot be completed
until the charges have been set.
John F. Rider.
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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-todate 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 troubleshooting methods used by radio manufacturers. It is really 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 publications, 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.
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Tube Tester Free

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

...

...

T

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. Be sure to send in
coupon today!

NATIONAL UNION RADIO

CORPORATION

400 MADISON AVENUE NEW YORK CITY
Please tell me how I can have any one or all of the above equipment free.
am checking those in which am interested.

Dear Sirs:
I

1

VOL.

VOL. II D

I

OSCILLATOR AND OUTPUT METER

TUBE TESTER

NAME
ADDRESS

CITY
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A Complete Service Laboratory In Itself

excia4

No. 577 Complete
Servicing Instrument

THREE

No. 550 Oscillator

Complete Units in

No. 407 Tube Tester

ONE

No. 700 Set Tester
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
working in the most modern manner, with the greatest accuracy and utmost speed.
analyze any receiver or amplifier
nothing
in
line
of
service analysis operation which you cannot carry out with the Readrite No. 577
the
There is
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 intermediate -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
no longer are you stopped when the receiver
the receiver. No longer are you dependent upon the receiver voltages
test all kinds of
is inoperative. With this unit you can check the tubes irrespective of the trouble in the receiver .
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 223/4" by 61/2" by 81/2" high. Shipping weight is 22 pounds complete.

...

...

.

1

.

No. 576 Servicing Instrument
The Readrite No. 576 is the same as the No. 577 except that the tube tester does 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 2% for Cash, F. O. B. Factory. If these
goods are not obtainable from your regular jobbers we will ship direct upon receipt of advice.

READRITE METER WORKS
25 College Avenue, Bluffton, Ohio
X
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The Triple -Twin Tube
BY G.

THE last five or six years have witnessed the introduction of several kinds of "multi -tubes" housed in a single 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 conventional products and it is necessary that these be recognized when working with the tube.

M. REED

minais 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 Cl. A simplified 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. If we overlook the presence of the parallel circuit LcRc, the remainder is identical to a conventional stage wherein 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 that it is present cannot help but produce a function identical to that of the usual grid filter
resistance.
RELATED INPUT CIRCUITS

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

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 threeelement tube, consisting of a heater, cathode, control grid
and plate. The second section is the equivalent of an ordinary 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 made within the
tube housing: The cathode of the first section and the control 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.) Connection to the input 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.

Referring once more to the grid bias for this tube, the
bias is developed across two units, namely the parallel combination Lc-Rc in series with R2. The total voltage developed is then applied to the control grid through Rg and
whatever type of coupling unit is used across the input circuit, 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 attract 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 combination of Lc-Rc; consequently, an a -c. voltage is developed
across this impedance and this combination becomes the input grid impedance of the second section, and it is from here
that the second grid secures its excitation voltage. The complete 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

OPERATION OF TUBE AND CIRCUIT

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 complicated. Consider
the application of an audio -frequency signal across the ter-
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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 comprehension 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-Rc. We have omitted
the heater circuit for the input tube because it has no connection with the balance of the system. In the output section, 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 input 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-Rc
upon this bias is negligible, because of the low d -c. resistance 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

180
Plate Voltage
-10
Grid Voltage
Plate Current
3.0
Plate Impedance 12,500
Amplification Factor 14.4
Mutual Conductance 1150
Load Impedance 12,500
Power Output
Grid Signal (for
full power) Volts
4.0
R. M. S.

Output Section

250

-14
4.0
12,000
14.4
1200
12,500

180

250

-2.5 -3.0
32.0
3550
13.0
3650
4600
2.25

52.0
3000
13.0
4350
4000
4.5

Input Section

Plate Voltage
Grid Voltage
Plate Current

-12

-16

250

Other values
remain as

1.0

2.0

specified
above

Grid Signal-Volts,
Carrier (for full
power) 1007
Modulation
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POWER OUTPUT AVAILABLE

The output power available from this tube is far in excess 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 possible 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 standard tubes without bad distortion. When used as an amplifier, a single Triple -Twin tube operated at a plate voltage
of 180 volts, and a load impedance of 4,000 ohms is capable of furnishing an output of about 2.25 watts. When operated with 250 volts upon the plates and the same load impedance, 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 not 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 impedance 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, Ri is 70 ohms and R2 is 270 ohms.
Cl is 2.0 mfds. and C2 is 25 mfds. The same values obtain
in push-pull systems (Fig. 5) with the exceptions that Ri
and R2 are halved in value. When used in push-pull, the
transformer must have a split secondary, so that the resistance 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
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tube bias measurement, despite the fact that the input tube
cathode and the output tube grid are joined. When checking 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 developed across R2 as well as the bias developed across Ri.
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.

Output Section

8.0
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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.

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 detector -amplifier and as a straight amplifier, are given in the
accompanying table.

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 condusion.
After completing his High School education, Mr. Bell
entered Columbia University where he learned about sparks
A New Department
from Professors, and eventually emerged from said institute
the July issue of SERVICE we will inaugurate a new of learning with his head full of Electrical Engineering.
But, presumably this was not enough, because forthwith he
department, to be called, "On The Job." It will appear
each month thereafter, and we trust that its contents continued his studies at the Western Electric Company
will be of everyday value to you in your servicing busi- College and later, as occasion demanded, branched out in
special evening courses.
ness.
Having completed his education to his own satisfaction,
The primary purpose of this department will be to assist
you in increasing the volume and the character of your busi- Mr. Bell joined the Western Electric Company where he spent
ness. In order to carry out this purpose to its full effective- two years as a draftsman, mechanic, laboratory assistant, and
ness we acknowledge the necessity of calling upon you as a later as a field supervisor on general equipment. Following
reader to contribute your own ideas so that others may also this practical experience he went with the Bell Telephone
benefit by them. You in turn will no doubt benefit consider- Laboratories where he carried on work in connection with
ably by the contributions of other readers. But, apart from special Signal Corps equipment.
Mr. Bell started with Fada in 1924 as a tester, and has
this, we feel that worthy contributions should merit
more than a possible return to the author of valuable ideas since worked in every department-bar none-doing any and
submitted by others. Consequently, we are going to offer every kind of work. He has spent considerable time on the
each month, starting with the July issue, three prizes for the road as an instructor, this during an educational campaign
best contributions received. Aside from the prizes them- conducted for Fada's Dealer-Service Organizations.
selves, all other contributions accepted for publication will
Although Mr. Bell is considered an excellent pistol and
be paid for at the rate of one dollar each.
rifle shot, he rarely goes hunting
that is, he rarely goes
Contributions to this new department are not to be limited hunting with a gun. When he hits the trail it is a camera
to any specific type. You may have an idea relative to the that goes with him, and he has "shot" more wild animals
installation of a Public -Address System which you have tried, with the glass eye than you could shake a fist at-if you ever
and found that its simplicity proved a saving in time and wanted to. Mr. Bell says that he has taken some thrillers
money. Or it may be some little advertising scheme that has and, fortunately-unlike a fish story-he has the pictures to
been of great assistance to you in gaining new clients, or, back up his statements.
again, some simple servicing stunt which improves the operWhen Mr. Bell isn't shooting wild animals with a camera
ation of a standard receiver. No matter what the idea, if he is swimming or riding horseback. Or possibly cleaning
it has helped your business directly or indirectly, it is eligible. guns.
The only restriction we impose is brevity.
Mr. Bell is ready to agree with anybody that servicing is
Now, as to the prizes. The first prize each month will be one grand headache, but adds that it is not more so than you
a complete set of seven volumes of the Radio Service Library,
actually make it. He believes that the big job is to keep a
or its equivalent in cash, which is seven dollars. The second level head, and when it comes to that he has a big start on
prize each month will be Volume No. 2 of Rider's Radio most of us, what with his shooting of wild animals with
Service Manual, or its equivalent in cash, which is five nothing between him and champing teeth but a little box
dollars. The third prize each month will be a selection of 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 General Electric "Convention Model" superheterodyne will be one of them.
The Type 46 tube was designed primarily
for use in a Class B amplifier circuit, although its construction and characteristics are
such that it can also be used in a Class A
amplifier circuit as a driver.
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 amplifier 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. Obviously, the amount of plate current is governed solely by the variations of the positive 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 consumed than if the volume control were set
at maximum. As an example, the actual difference in power consumption in the General 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 arrangement used, and the complete connection 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 circuit shown. The first is increased power
output with small tubes (from 10 to 16 watts
enough to break the china in the
kitchen). The second is economy of opera -

CLASS

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
A AMPLIFIER

CLASS

Filament Voltage
Filament -Current
Plate Voltage
Grid Voltage
Amplification Factor
Plate Resistance
Mutual Conductance
Plate Current
Load Resistance
Max. Undistorted Output

2.5 ac.
1.75 amps.

250 max.

-33

5.6
2380 ohms
2350 micromhos
22 ma.
6400 ohms*
1.25 watts

*Approximately twice this value is recommended for load of driver for Class B
stage.
CLASS B AMPLIFIER

Plate Voltage
Grid Voltage
Plate Current
Peak Plate Current
Load Res. per Tube
Max. Signal Voltage
Continuous Output (2 tubes)
Plate Dissipation (per tube)
-

88

300

400 max.

0

0
6 ma.

4 ma.
150
1300
40
16
10

200 ma.
1450 ohms
41

20 watts
10 watts

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 reproduction. The amount of output power produced at such times is so much greater than
ordinarily encountered that a specially designed dynamic speaker which can "take it"
must be used.
Since the current drain is excessive during positive signal voltages it is also necessary to use a special rectifier tube and filter
system. Thus the reason for the new type
82 full-wave, mercury vapor rectifier. Details 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.
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GENERAL DATA-continued
the minimum capacity of a .00035 mfd.
Just a note about coil and condenser com- condenser (minimum figured as 40 mmfds.)
binations in oscillator systems. It is a very was calculated as being tunable to a fresimple matter to select certain constants for quency of 521 kc. When placed into use in
a coil and a condenser so as to cover a cer- the oscillating system, it was found to restain frequency band. However, these con- onate 329 kc. with the tuning condenser set
stants apply only when the coil and con- to minimum which, with an inductance of
denser are utilized as a tuned circuit inde- 2300 microhenrys, is the equivalent of a tunpendent of everything else. A series of in- ing condenser of approximately .0001 mfd.,
vestigations carried out upon several oscil- an increase of more than 100 percent over
lators intended for use in the service field the computed value. As is obvious, the
and prepared with the idea of description various capacities present in the system, exat a future date, illustrated the need for clusive of the tuning condenser itself, added
definite stipulations relative to the tuning about 60 micromicrofarads.
Another interesting item is that related to
range and the inductance and capacity.
A resonant circuit containing an indicat- the plate -coupling capacity, in the capacity ing instrument whereby the state of resonance is indicated when used alone and isolated 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.

Oscillator Computations

CAPACITY OF CIRCUITS

In every instance; the tuned circuit does
not cover the range calculated because the
minimum capacity is many times the original 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 accompanied by the exact circuit used. The reference 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 not static
capacity of a few micromicrofarads, but includes the reflected capacity due to the structure of the plate circuit. This is a very important consideration. The minimum capacity 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 capacities shows more than a 100 percent increase 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.

Fig. A.

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 kc.
to approximately 390 kc. Thus, if you are
interested in changing capacities in a condenser which is calibrated, bear in mind
that the calibration settings will also change.

Fig. B. Circuit of the conventional Hardy
oscillator
Fig. B illustrates the conventional Hartley
oscillator system and is shown for the purpose of stating that the character of the circuit also governs the frequency limits of
the tuning system. Thus, with identical settings of the tuning condensers, but changing
from circuit A to B showed a very appreciable difference in the frequency limits covered.
CAPACITY

PRACTICAL EXAMPLES

Circuit of a capacity -coupled
Hardy oscillator

ALLOWANCES

When operating over the broadcast band,
The greatest discrepancy occurs at the it might be well to allow between 80 and
high-frequency end of the frequency band, 100 micromicrofarads as the minimum cabecause here the added capacity represents a pacity. The only exception to this rule is the
much greater percentage of the total capacity. use of the tuned circuit as a link, as is done
The following are a few examples of such in a few broadcast receiver oscillator sysdiscrepancies. An inductance of 2300 mi- tems. When working upon the intermedicrohenrys (2.3 millihenrys) when tuned by. ate frequency band, allow at least 100 mi-
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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 oscillator 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 wère
gradual.
U. S. Radio and Television Corp. RMA code
in use for about 18 months. Initial chassis, Model 48.
Wells -Gardner. Use the code. Started with
Model 80. General circuit coding is as
follows: Grid-White, P1ate;Red; 180BBlue; 250B-Yellow; Filament and ground Black.
Westinghouse Electric and Mfg. Co. See
RCA -Victor.
Zenith Radio Corp. RMA code in use since
January, 1930. Started with Midget A.
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GENERAL DATA-continued
windings are located in this fashion. If de- added between the high side of the ground
One of the complicated service routines is sired, the 5 -volt winding may be checked by coupling condenser and the receiver chassis.
using a 5 -volt tube as stated. These windto locate the various windings upon a power
process is car- BATTERY MODEL CHANGES
transformer which is not marked to show the ings are tabbed. The same
ried
out
to
locate
1.5
and
2.5 -volt wind-volt
The original production of 82-Q (battery
primary and the various secondaries, or the
model) was marked with serial numbers bevoltages available from these windings. The ings, using a 2.5 -volt type of tube.
low 2,550,940. The second production bears
following is a fairly simple method of checkserial numbers above this figure. One of the
ing such units. The first step is to locate
changes is the addition of an r-f. grid filter
the rectifier winding. Arrange a series cir- Additional Dynamics
On page 32 of the March issue of SERVICE and its associated condenser in the input tube
cuit of a 4- to 6-volt battery and a 5 -volt tube
such as the 201A. It may be a good idea to details were given for connecting up an addi- grid circuit. An r-f. choke and its associated
select a deactivated tube or one which is tional dynamic speaker to the output of a bypass condenser (connected to ground) is
unfit for actual radio use, but with the fila- push-pull amplifier. The simple system of to be found in the 1st detector plate circuit,
ment intact. Connect this series circuit across using two blocking condensers was shown in between the low end of the plate choke and
the two terminals of the various windings; the sketch. Notice is hereby given that this the voltage supply lead. The r -f. choke and
of course, across one winding at a time. The arrangement works well providing the out- bypass condenser originally used in the i -f.
tube will glow when the test circuit is con- put tubes are not pentodes. In such cases plate circuit has been removed. The "on-off"
nected across either the primary winding or where the set uses two pentodes in push- switch in the later series has six contacts inthe filament windings. If the test circuit is pull the system should not be used for this stead of four. The white (-15 volts bias)
connected across the rectifier winding, either arrangement reduces volume considerably.
lead is also interrupted at the switch.
across the entire winding or across either
half, the tube will not glow. Assuming that
CHANGES IN SUPER
Shorted Voice Coils
Quite a few changes have been made in
The lower the resistance of a voice coil or the 85-Q. The second type or series bears
25 WATT
TRANSFORMER
secondary of an output transformer, the more serial numbers above 163,767. The number
LAMP":
BE/NG TESTED
difficult is it to locate a short circuit across of tubes used is the same in both series, but
-;ßÿt
r
.dpgt
this winding. As a general rule voice coil the later series has the functions altered. The
resistances vary from approximately .8 ohm early series had one tube as 1st detector, two
to about 15 or 20 ohms. There are, of tubes as intermediate amplifiers and the concourse, several voice coils with resistances as ventional 2nd detector, audio -frequency amplihigh as 200 ohms. Naturally, a short circuit fier (two tubes) and oscillator. In the later
across such a high value of resistance will series, the first tube is the r -f., the second is
be located without very much trouble. How- the 1st detector and there is -only one tube
ever, in the case of low -resistance units, a
used as an intermediate amplifier. In the
fairly accurate resistance measurement is re- later type 85-Q, the first i -f. transformer is
quired. An open voice coil, with one end replaced by a choke-condenser method of
connected to the output transformer, will still coupling. The transformer system is retained
be productive of a signal. Of course the sig- between the i -f. amplifier and 2nd detector.
nal will be very weak, but it will be present In the original model the 1st i -f. and 2nd
Showing simple methods of locating
the respective windings of a power
nevertheless.
i-f. were transformer coupled, and the 2nd
transformer
i-f. and 2nd detector were choke -condenser
coupled. In the later series (above serial
the continuity of the circuits is intact, the Changes in A -K Receivers
163,767) the i -f. and 2nd detector are transwinding being tested is the high voltage plate
Several changes have been made upon re- former coupled and the 1st detector and i-f.
winding. This winding is marked with a cent Atwater -Kent receivers. The original are choke -condenser coupled. The double
tab.
82-D, 110 volt d-c. receiver bore serial num- spot tuning circuit (image frequency suppresNow we must locate the primary winding. bers below 5,760,301. The second production sion system) in the later model is connected
The impedance of this winding is much of this same model differs in the following between the r -f. and 1st detector, as a part
higher than that of the filament windings and respects: a plate filter choke is connected be- of the complete transformer system. The
this condition is taken advantage of for the tween the 1st detector plate choke and the changes are so numerous that the later model
test. Now arrange a test circuit consisting plate voltage supply lead. A bypass con- is practically a different receiver.
of a 25 -watt, 100 -volt lamp and a lead which denser associated with the additional choke
Model 96 was produced with three ranges
connects to the 110 volt a-c. line. The a -c. and connected to ground has also been added.
of serial numbers. The first type was below
line is used as the voltage source and the An additional filament resistor has been serial 7,289,385. The second type bore serial
lamp is used as the indicator. When the cir- added. The junction of the i -f. plate trimmer numbers between 7,289,385 and 7,291,674.
cuit is connected across the filament wind- and 2nd detector grid trimmer condensers is The third type was numbered above 7,291,ings, the lamp will glow, perhaps with nor- connected to ground. In the original model
674. The same type tubes are used in all
mal brilliancy. However, when the test cir- the i-f. plate trimmer shunted the second de- three productions, but the voltage distribucuit is connected across the primary winding, tector i-f. transformer primary and the rotors tion differs. All heater voltages are the same,
the impedance presented by the primary will of these two trimmers where common to one namely 2.4 volts. 'A tabulation of the operreduce the current in the circuit and thus lead of the 2nd detector i -f. transformer ating potentials is given in the accompanying
reduce the brilliancy of the lamp. The lamp primary. Another fixed condenser has been table:
will glow dull. Thus the primary winding is
located and should be properly tabbed.
Tube Voltage Data
It is now necessary to determine the voltMODEL 96 TYPE 1
MODEL 96 TYPE 2
age output of the various windings. Connect
MODEL 96 TYPE 3
Plate Screen Con. Grd.
Plate Screen Con. Grd. Plate Screen Con. Grd.
the primary winding to a 110 -volt, a -c.
100
source. Connect any tube which requires 7.5
45
150
40
T.R.F.
3
205
3
3
70
volts upon the filament, such as the '10, '50
110
40
1st Det.
135
5
4
150
4
35
70
or '81, across the respective filament wind100
45
150
I -F. Amp.
40
205
3
3
70
3
ings. The tube filament will glow with nor2nd Det.
95
45
55
7
95
7
90
30
5
mal brilliancy when connected across a 7.5
1st A-F.
200
210
200
210
4
195
3
205
4
volt winding; will glow dull when con80
0
*
Ose.
0
*
70
80
0
*
nected across a 5 -volt winding and will not
40
17
Avc.
0
15
0
35
0
3
30
glow at all when connected across a 2.5- or
* Variable. May be zero or as high as 10 volts.
a 1.5 -volt winding. The 7.5- and the 5 -volt

Locating Transformer Windings

.

.
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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-S Duodiode Detector Tube which the Service Man should
follow as well in his own tests.
As you probably know, the G-2-S 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 between 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 connection, and since there is no d-c. voltage impressed 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 there 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 construction of a more efficient automatic volume control 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.

push-pull systems, or across the two plates
in push-pull systems. 100,000 ohms maximum and .04 mfd. makes a good combination 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.

210 chassis is used in the Whitehall, Stratford 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

Adding

Aligning Majestic 200, 210 and 220

a

Pickup

A phonograph pickup can be added to a
receiver as shown herewith. Fig. A illustrates
a conventional biased type of detector circuit. Fig. B shows how the pickup is added.
The "low" end of the grid coil is disconnected 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 junction between the pickup and the "low" end
of the grid winding terminates at one terminal of the pickup control switch. The
switch lever connects to ground. Another
switch terminal connects to the amplifier
biasing resistance RI, which joins the cathode end of the regular detector biasing re -

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 following 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 i 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 current should be less than one microampere.

Adding Tone Control
There are two types of tone controls commonly used in receivers. (See February issue
of SERVICE for additional data.-Ed.). These
are the switch -controlled series of fixed condensers and the series combination of a variable resistance and a fixed capacity. The latter circuit is more easily applied to a finished
receiver. Its usual position is across the input or output circuits of the output tubes.
In the case of pentodes, the majority of manufactured 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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used in the Model 11 Converter and in the
Viking and Explorer model receivers. Chassis 55 is used in the Ardmore, Berkshire and
Viking models.

Supply a 175 kc. signal (modulated) to
the grid of the first detector tube and adjust all i-f. tuning condensers to give maximum sensitivity. Then supply a modulated
1,500 kc. signal to the input of the receiver. Set the receiver dial at 1,500 kc. and
adjust all r -f. alignment condensers for maximum output. Then set the tuning dial at
550 kc. and adjust the oscillator tracking condenser 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 setting for maximum sensitivity. The combination of the tracking condenser adjustment
and dial setting which gives maximum sensitivity, disregarding calibration, is the correct 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 probability due to an open in the 100,000 -ohm
The above circuits indicate the manner in bleeder resistance connected between ground
which a phonograph pickup should be and r -f. screen grid voltage supply lead, and
connected into the grid circuit of a de- located adjacent to the tone control switch.
The 100,000 -ohm resistor is a part of a retector tube
sistance unit having a total resistance of 165,sistance. As a general statement, Ri can 000 ohms with a tap at 65,000 ohms, workbe around 5,000 ohms. With respect to op- ing away from the junction between this
eration, when the switch is set to the right resistor and a 5,000-ohm choke. It is not
hand contact, the pickup is ready for use. necessary to replace the entire resistance. To
When set to the left hand contact, the pick- replace the 100,000 -ohm section, disconnect
up is shorted and the grid coil is grounded the ground lead from the grounded end of
for proper tuning by means of the condenser. the defective resistance. Then connect a new
100,000 -ohm resistance, rated at about 5
A high-impedance pickup should be used.
watts, between ground and the r -f. screen
grid voltage supply lead.

Majestic Image Suppression
Image frequency suppression in the Majestic (Grigsby-Grunow) receivers Models
200, 210 and 220 chasses is accomplished by
employing a tapped input coil in the first detector grid system. This circuit is made
resonant to the desired frequency by means
of the regular tuning condenser and because of the position of the tap upon the
winding (This tap is connected to the control-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 frequency 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

Testing French H-1
The Jesse French Junior H-1 employs the
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 between the following points: Between the output 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 detector control -grid and ground, slightly more
than 450 ohms. Between detector screen grid and ground, about 1,425 ohms. During all of these measurements, the receiver
must be disconnected from the power circuit and the tubes must be removed from
the sockets.
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GENERAL DATA-continued
Checking l -F. Oscillator Calibration
The Philco Service Department says that

Installation of Multicoupler

any oscillator which is not crystal -controlled
-particularly those which are battery-operated and portable-should be checked from
time to time for correct frequency calibration. This is good advice and should be followed. The calibration of such oscillators
can be appreciably affected by rough handling 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 broadcasting stations known to be reliable. Most of
the better class stations have crystal -controlled 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:

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

175 KC. CHECK

Antenna System

TERMINAL INSTALLATION

M

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

R

Tune your set accurately to a reliable
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 oscillator is calibrated correctly, its signal
should be heard on the receiver without
changing the tuning in any way. If it is
necessary to re -tune the set before the oscillator signal can be heard at maximum volume
for the particular setting of the attenuator
and the radio set volume control, the oscillator is off calibration. Its compensating condenser should be re -adjusted until the signal 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 compensating condenser is the one nearer the 175
kc. switch position.)

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 support to which the lower part of the antenna
wire or downlead is fastened should be at
least 8 feet in height sa that the aerial wire
and insulator are well out of reach. Also,
an approved lightning arrestor should be installed 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
260 KC. CHECK
one Multicoupler for each set. But the manProceed in the same manner as for the ner in which the Multicouplers are connected
175 kc. check described above, but tune the into the downlead of any one aerial should
broadcast set to a signal at 780, 1040, or conform to one of the following: (1) By
1300 kc. Again substitute the aerial connec- connecting all Multicouplers in series in one
tion and place the oscillator in operation at downlead; (2) Two downleads with 15
260 kc. Check in the same way as for 175 Multicouplers in series with each lead, as
kc., making any necessary adjustments of the
p
260 kc. compensating condenser so as to
make the oscillator signal heard at 780, 1040
or 1300 kc., these being the third, fourth and
fifth harmonics respectively of 260 kc. (In
the Philco 095 Oscillator, the 260 kc. compensating 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 resistor and .005 mfd. fixed condenser connected
between the plates of the two push-pull pentodes in the Radiolas 50 and 55. This slight
operation improves the tone quality.
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shown in Fig. 1; (3) Three downleads having three to six Multicouplers in series 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 buildings, as shown in Fig. 2.

The downlead wire should also be standard 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 connecting 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

Fig. 3. Showing the manner
in which the individual installations 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

G
Typical layout when two
horizontal branch risers are used.
Maximum, eighteen Multicouplers
Fig.

2.

After the installation is completed, a continuity test should be made, and preferably
using an ohmmeter. The resistance of a single downlead to ground should measure approximately 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 DATA-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 laminations of the transformer. In the case of the
64, the terminal end should be held up during 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.

follows: Turn the localizer knob counterclockwise 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 counterclockwise 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 correct position of the localizer setting. This
adjustment should not be changed unless
the receiver is re -installed or the tubes are
changed.

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 condition, detach the condenser can from the
chassis and shake it gently or vary its position. 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 separation between the condenser lead and the
condenser container. A few thousandths of
an inch separation may not be sufficient to

Grebe A.C.-6 Volume Control

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 increase the separation. If not, replacement is

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 he 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 upon its secondary and the full 100 ohms can
be measured.

The volume control in the Grebe Synchrophase 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 figures contained in some of the volume control table lists published by several organizations.

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 system. At least it gives one an idea of the
approximate condition of the r -f. system, that
Atwater -Kent 80 and 83
Atwater -Kent 80 and 83 diagrams require is, in t -r -f. receivers. Check the voltage across
special mention. In some diagrams the chas- the cathode bias resistance and note the
sis connection to the oscillator cathode and change in voltage as the test signal is tuned
grid leak is shown. This should be omitted. in. There will be a change in voltage if you
The oscillator grid leak should be connected use a high -resistance voltmeter or an output
meter. Another satisfactory method is to
to the cathode.
employ a plate circuit break-in adapter connected to a 0-5 d -c. milliammeter. Do not
use the regular set tester plug and cable.
Kolster K-80, K-82
Place the break-in adapter right into the deKolster K80 and 82 receivers as originally tector tube socket and connect the meter to
manufactured employed a 15,000 -ohm volume the leads from the adapter. If a plate circuit
control. To improve volume control action, adapter is not available use a cathode circuit
this unit has been replaced with a 15,000 - adapter. For work of this type connect a .0005
ohm potentiometer. In addition to replac- mfd. condenser across the two plate -circuit
ing the volume control unit just mentioned, a contacts upon the adapter, right at
the
1200-ohm fixed resistor is installed in the adapter. This will remove the meter
from the
cathode circuit of the AVC tube, connected path of the rectified r -f. currents in
the plate
between the end of the volume control unit circuit. The condenser bypasses the meter.
and the 20,000-ohm resistor.

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

AVC

in 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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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 satisfactory when the regular condensers are open
circuited within thé 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 following methods: Measure the voltage in that
circuit or the resistance in that circuit. Observe the condition. Then disconnect the condenser 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

necessary.

Grebe SK -4
Intermittent fading after continued adjustment of the volume control and then relief
from fading after the control has been advanced to a certain point is due to abnormal
grid-to -cathode leakage in the '27 detector
tube. Change tubes if the detector grid circuit has a 1.0 megohm resistor. You may try
reducing the value of the resistor (by replacement) 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 1.0megohm resistor to be found in some of
these receivers has brown ends.-En.)
This receiver is available in two productions. 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 resistor. There are some minor variations
between the two productions. The early production 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 filter across the power transformer 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 complete listing of the new radio receivers to be
exhibited at the Chicago Show. This listing
will include all the salient features of the
sets which will be of special value to Service
Men.
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be about 50 percent of the quoted value. (We
invite comment in this connection; particularly data pertaining to actual number of
headphones in the system and the power output of the amplifier employed.-ED.)
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
be varied in accordance with the number of
area of a circle 100 feet in diameter, which
people in the room. This variation cannot
is the equivalent of a radius of 50 feet, each
be made in accordance with the sound heard
through the monitor speaker located in some speaker covering an arc of 60 degrees. Proper
other room. While it is true that the output location of the speakers is assumed. Six
such speakers, each operating with 5 watts
of the monitor will show excessive or insufficient power, it still cannot be used as a input, all six centrally located and each covgauge because of the acoustical variations in ering the arc named, would effectively cover
an empty room or auditorium, a partially the space named. With centrally-located
filled room, medium filled room or entirely speakers (added information from Pam) the
power requirement increases as the square of
filled room. In very many instances, the output from the monitor based upon a medium the radius to be covered. Doubling the radius
filled room sounds normal, yet the sound as required four times as much power. (Actually
heard in the auditorium or room, when only 30 watts of power distributed among six
sparsely occupied, may be so bad as to be speakers will be heard for somewhat more
annoying. Reflection and reverberation are than 50 feet in a straight line from the
source, but these figures no doubt are conbad in such instances.
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 subLoad Requirements
ject of intelligibility of speech does not
Load requirements of a public-address or enter.-ED.)
multi -speaker system depend upon the area

Public Address
Acoustics
Where an installation is of sufficient magnitude 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 conditions are existent at the point of installation. The following data applies to such
conditions.
Where a room has walls, ceiling and floor
of hard, polished surfaces with very little absorbing 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 practical levels will be found superior to a single
or multi -speaker system located at one radiating 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

.. .

or the number of units (loud speakers or
headphones) which must be served. In multiheadphone systems, power requirements for
each 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 considering 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 overloading. Based upon about 40 to 50 milliwatts per headset, a power amplifier affording. 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 designed 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
SPEC.
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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.-ED.)
A battery-operated amplifier, this time
primarily for the microphone, is the MIK-1D.
The filament battery furnishes the microphone current. A 50 -milliampere meter is
located in each microphone circuit. In contrast to the usual run of resistance -coupled
systems, this amplifier makes use of transformers. The volume control is a 10,000ohm unit connected across the output transformer secondary.
Pam

GND.

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
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PUBLIC ADDRESS-continued
Circuit of the MIK-80
microphone input transformer, and cable plug
which permits this unit to
be connected into the input
of the Pam 80, shown below. Note the 2000-mfd.
filter condenser for the
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 necessarily be of the two-button variety. There are
several microphones which employ constructional 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 subjected 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 structure, consider the cone of the average
dynamic speaker to be a flat 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 generated 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 permanentmagnet dynamic speakers. This type of
microphone shows very excellent frequency
characteristics and is far more rugged in construction than the condenser type of microphone.

pected to deliver speeches, or to avoid the
usual decrease in sound output when a lecturer turns away from the microphone to explain an illustration or slide, it is possible
that quite a few similar uses will be developed in connection with small publicaddress 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 coating 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
Control Grid
to Filament

Tube
RCA 247***
RCA 230

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 battery (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. coinoperated 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 control. The magnetic pickup feeds a single
type '30 tube, which in turn is transformer
coupled (parallel feed) to the push-pull output 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.

Screen Grid

Plate

to Filament
270

to Filament
250
80

Plate Crnt. Filament Volts

17.0
2.6
30.
2.0**
2.0
2.0*
* The filament voltage may vary due to variations in filament resistance. The current however
should be very close to 60 milliamperes. Measuring the current will give a much more accurate
indication of correct operation and measuring voltage.
** This 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 plugged
into the input circuit of the 250s
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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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Auto -Radio
Atwater-Kent Auto Supers
Atwater -Kent Models 91, 91-B and 91-C
automobile receivers are of the super -heterodyne type with an intermediate frequency of
260 kc. This is of importance because it is
the general opinion, due to continued practice, 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 ninetube 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, second 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 91/4 inches
high.
The Model 91-B has a small container for
the chassis and "C" batteries, and is designed
for dash mounting. It measures 101/4 inches
by 101/8 inches by 63/4 inches deep.
The Model 91-C has a small container for
the chassis and "C" batteries and may be

Philco Interference Data

.

mounted under the floor, or through a hole
cut in the floor boards. It is 10 inches long,
73/4 inches deep and 91/4 inches high.
Two sizes of "B" battery containers are
available for use with the Model 91-B or 91C. One measures 241/2 inches long, 81/2
inches deep and 31/2 inches high. The square
type container is 93/4 inches long, 81/2 inches
deep and 83/8 inches high.
SERVICING

In taking voltage readings on the tubes,
use the 250 -volt scale of a 1,000 -ohm -pervolt d -c. voltmeter. The "B" battery voltage 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
oh the various tubes should then approximate those given in the following table:

TUBE

VOLTAGE TABLE

Tube

Fil.

Plate

Screen

R -F.

6
6
6
6

80

6

130
125
130
60
130
127

6

5

12.
2.5

6

100

Small

ist. Det.
I -F.

2nd. Det.
1st. A-F.
2nd. A-F.
Control
Osc.

6

75
85

Grid
2.5
5.0
2.5

9.0
3.0
130

The appearance of the Model 7 Philco
Transitone, with its increased sensitivity, has
caused much worry on the part of some Service 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 installation 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 followed 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 interference condenser is necessary on
the generator and usually on the battery lead
at the ignition coil.
Peening the rotor is effective in practically every installation. Be sure this is properly done.
The "A" lead must be connected to the
storage battery.
The shielding on the cables must be securely grounded. Sometimes it will be necessary 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 is
so important that Philco is now furnishing
a shielded lead with each receiver.
Extra interference condensers may be required 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. Never run them close together, or parallel to
each other.
Dressing other wiring in the car and the

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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SERVICE FOR

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 flexible copper braid.
Quite frequently it may be necessary to
bond the dash to the engine blòck.
Sometimes, when the ignition coil is located on the instrument panel, it may be necessary 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, distributor condenser, or defective spark plug.
In such cases, the defect must be corrected.
There is no new stunt for eliminating interference. The procedure is the same, the
interference noise reacts to the same remedies that were used six months ago.

SENSITIVITY

SPEAKER TERMINAL BOARD

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 conductance 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.

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 connections.

ALIGNMENT OF GANG CONDENSER

The American Bosch Model 100 Auto
.Radio is a superheterodyne employing a stage
of tuned r-f., first detector, one stage of i-t,
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 connection. 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 a dynamic, and it receives its field current from the storage battery 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 operation there is one adjustment that must be
made to insure maximum power and sensitivity. 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.

American Bosch Model 100

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
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Majestic Model 110
The Majestic Model 110 is a seven-tube,
radio -frequency job, as shown in the accompanying 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 biasing of grids is accomplished automatically
through the proper resistances in the respective 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 connected to three cells of the battery only, to
give the necessary six volts.

Anet.

let.

R.

4-96

2n/.

re

Fig. 2. In some of the models a five-lug
speaker terminal board is used. The correct connections, as well as the color
coding, is shown in the above diagram
approximately 1,300 kc. and align the receiver 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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Fig. 1. Circuit diagram of the Majestic Model 110 Auto Radio. Note that this chassis utilizes an automatic volume control system
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 kc. It must
be of the type which is modulated and wherein the system can be altered to generate an
unmodulated r-f. carrier. The alignment frequencies for adjusting the converter are 16,000 kc. (modulation off) ; 9,000 kc., 8,400
kc., 7,400 kc., 4,900 kc., 3,800 kc., 3,400 kc.,
all with modulation on. Also a 1,500 kc.
signal which can be secured from any standard 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 designates 1,500 kc. or 1.5 megacycles, etc.

.

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.
COLOR CODE

The following table giving the color code
of the cables from the power transformer
will be of assistance in checking the respective circuits to their "conclusions."
Start of Primary
Finish of Primary
Start of 5-volt filament
Finish of 5-volt filament
Start of 2.5 volt heater
Finish of 2.5 volt heater
Start of anode
Center tap of anode
Finish of anode

Yellow
Red
Yellow
Yellow
Black
Black
Blue
Black
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;
This converter employs three tubes and has plate voltage, 250; filament to ground, zero;
two tuned circuits, as indicated in the ac- cathode to ground (d -c) 8; d-c. plate curcompanying diagram. The modulator is a rent, 0.1 ma.; d-c. screen voltage, 135 and
type G -24-S (eq. 224), the oscillator a type d -c. screen current, .02 ma. The G -35-S
G-35-S (eq. 235) and the full -wave recti- oscillator should give the same filament and
CIRCUIT AND TUBES

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 position, 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 converter 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
again 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 wavebands 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 slightly flat 227 in the oscillator socket may refuse
to oscillate on the short waves.
Check continuity from short-wave 224 control-grid to ground, and the 227 oscillator
grid to ground on each of the three waveband 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 continuity 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 correspond to this setting on the dial. (The oscillator trimmer is the second section from
the front of set.) Next, adjust the front
trimmer to resonance at maximum output.

The voltage readings should be taken with
the frequency range switch turned to the low
The Atwater Kent Model 93 short-wave frequency scale. Readings
are based on a line
converter employs four tubes, as follows: a
voltage of 110.
227 as the oscillator, a 224 as the first deAll filament voltages, with the exception
tector or mixer, a 227 as the i -f. amplifier, of
the 280, should be 2.4. The first detector
and a 280 full-wave rectifier for power sup- tube should
give voltage readings as follows:
ply. Since the i-f. amplifier in the converter Plate, 90;
'screen, 20; grid, 1.0. The i -f.
is tuned to 1,000 kc. or 300 meters, the
tube should read: Plate, 115; grid, 3. The
broadcast receiver with which the converter
oscillator tube should give a plate reading
is used must be adjusted to the same fre- of
110 volts. The measured oscillator grid
quency.
voltage will vary, dependent upon several
The set has a three -position, dual switch factors. In some cases, no reading will be
for changing wavebands, the three different secured for grid
bias. In other cases the
bands covering the range from 15 to 200 me- reading will
be only slight, or it may be
ters. The details can be followed from the as high as 10 volts.
accompanying circuit diagram.

Atwater Kent Model 93 Converter

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 condenser. 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 "compensating condensers" in the A -K parts list. This
is incorrect. Again, in some of the earlytype sets, a paper -and -foil condenser is used
instead of electrolytic condenser No. 1 shown
in the diagram.

S-W.

Aerials

If you have some real short-wave hounds
among your clients, why not suggest the
installation of a special aerial for shortwave reception? Fading can be reduced to
some degree by the use of a vertical wirethe higher the better. At any rate, the average 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 somewhat the background noise level. And that's
something!

,reg,
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-

o

The schematic diagram of the Atwater Kent Model 93 Short-Wave Converter, with its attendant power unit. An
intermediate
frequency of 1,000 kc. is employed. Note that tapped coils are used in connection with a series of condensers
of waveband. The lettering on the terminals of the antenna and oscillator transformers, as shown in the right to effect a change
spond to the lettering in the circuit diagram above. (Courtesy, Atwater Kent Mfg. Co.) hand corner, corre-
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scratch or burr the pressure roller (See Fig.
4) as a "wow" or "flutter" will result.

Home Talkies

.

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.

Servicing Notes on RCA, PG -38
(Continued from the April issue)

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
a WARES
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 removed. Now, with the studs in place, adjust
the socket by moving up and down and turning 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.
ALL FILAMENT IMAGES
Continue by cleaning the optical system
'CENTERED IN LIONT SPOT
lenses and replacing the optical system. Insert the exciter lamp into its socket and check Fig. 1. This shows the correct projector
lamp filament images
its filament to make sure that it is parallel to
the optical system face. Then remove the
ALIGNMENT OF SOUND OPTICAL SYSTEM
sound take-off drum and clean the reflector films have wows recorded on the sound track.
Several pieces of equipment are required. mirror-and see to it
that all the light from Obviously, nothing can be done in such a
One of these is an output meter, of either the the optical system falls on the mirror and case.)
commercial type utilizing a rectifier type of that none of it is
2. Lack of oil on felt pads of sound takethrown on the casting
meter, or a thermo-galvanometer, or low instead of going through the hole. If these off drum. This drum may be easily disassemrange a -c. meter. The output meter is con- points are satisfactory, replace the drum.
bled and the pads well lubricated.
nected across the output transformer primary
3. Damaged or worn take-up sprocket.
With these points cleared up, connect the
or secondary and if desired can replace the output meter and turn on
4. Oil or dirt on the idler roller, impedance
the amplifier
speaker voice coil. If both an aural and switch. Thread the constant -frequency test roller, sound take-off drum, or pressure roller
visual indication are desired, the output meter film with the emulsion side of the film on will cause a wow or flutter.
can be connected across the speaker voice the outside of the loop into
5. Any binding of the rollers mentioned in
the machine and
start the projector. Now, focus the optical (4) must be remedied either by cleaning,
system until sound is heard or a reading ob- lubricating or replacing the unit.
6. Improper threading. Unless the proper
tained on the output meter. The volume control should now be adjusted so that the read- loop is present in the film after leaving the
ing on the output meter is approximately in picture gate a flutter will result.
7. Worn sprocket holes in the film may
the center of the scale.
As a final adjustment, focus the optical cause a wow.
system by moving it forward or back until a
maximum deflection is obtained in the output ADJUSTMENT FOR LOCATION OF SOUND
meter. Then carefully tighten the clamp so TRACK
souNO
that the focus does not change. When
An adjusting screw and lock nut are protightening this screw be sure that you do not vided for adjusting the pressure roller (See
Fig. 2. View of the sound system. Note
the slits through which the light must pass

ALIGNMENT OF PICTURE OPTICAL SYSTEM

Several adjusting screws are attached to the
projection lamp reflector so that an adjustment 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 is
between the actual filament images. Furthermore the light must be evenly distributed
throughout the entire opening. If these conditions 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.

REFLECTED WARES OF FILAMENT
NETWEEN DIR

OPTICAL
SYSTEM

.A

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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coil without distributing the connections of
that winding to the output transformer
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High Grade Radio Instruments
For every

purpose and every purse

3 Set Analyzers

NEW 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 combined Weston and Jewell Lines of radio testing equipment, provide a selection that meets
every service requirement and every purse.

6 Tube

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.

Sellers

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.

3 Oscillators

2 TubeCheckers

Special Instruments
for Every Need

A

Complete Line
of Panel Instruments

-- -

WEBTON

JEWELL

i

The combined engineering and manufacturing Facilities of
Weston and Jewell bring to radio an unparalleled line of
test equipment incomparable in value and performance.
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HOME TALKIES -continued

SOUND TRACK
ADJUSTING NUT

LOCK NUT

Fig. 4. (left) This sketch shows the pressure roller adjusting
screws referred to in the text. Care should be taken in tightening the lock nut. Fig. 5. (right) A section of Buzz Track
Film, which carries sound tracks of 300 and 700 cycles

THREADING
LAMP

To the extreme right is shown the assembly wiring diagram
of the sound optical system unit. The wiring under the
chassis is shown on the opposite page
Fig. 4) so that the film sound track is centered 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 alternately, and then lock the assembly half-way

REPRODUCER

PLUG

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

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 that 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

Fig. 3. Showing the two special studs in
place for the exciter lamp socket adjustment

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

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 between these two extremes.

Projection Lamps
The projection lamp used in the StewartWarner home movie projector is rated at
500 watts and is manufactured by the General Electric Co. This rating means that
the lamp draws approximately 5 amperes

OPERATING VOLTAGES
Tube

i AF
AF
Output
Output
Oscillator
2
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Control Grid
to Cathode
or Filament
0.1
1.5

35.0
35.0
75

Screen Grid
to Cathode
or Filament

28.

-

Plate to
Cathode or
Filament
150
110
240
240
240

A.C.
INPUT

UNIT

Plate
Current

Fil.
Volts

0.5

2.3
2.5
2.5
2.5
2.5

2.0
30.0
30.0
25.

when operated at about 110 volts. The normal 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 wattage rating, are not interchangeable. Because
of the high light efficiency of projection
lamps, they are very susceptible to line voltage 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 service in the case of lamps is related to the
operating voltage. While it is true that normal 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 lecturing purposes and you may run into one of
them any day.
The equipment consists of three separate
units, namely, the projector, the audio amplifier 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 tube
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 exciter 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"
In which the "Midget" set develops
a giant's reach and voice
Fig. A

WE tried out this superheterodyne
in New York City, and were
struck by the remarkable amount of
power that such a small set can develop. 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 necessary only to connect the ground lead
to the aerial binding post, and this
worked exceedingly well even on dis-

"Super Buddy Boy" is little, but
oh

my-!

SCORE another bulls -eye for the Crosley Radio Corp., whose engineers have
the happy faculty of turning out good
incorporating the latest technical
a little lower sum than the
next fellow. This hallmark is Observed in
sets

advances, for

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 -modernism in radio set design. Referring now
to the schematic circuit, Fig. 1, we find that
VI, one of the new type '35 tubes (first
known as the variable -mu, and now vari -

Fig. B
The upper view shows
the compact chassis, with
the tuning gang at the
right: its ingenious flexible tuning scale in the
center, and, at the left,
the power unit.

tant statiors.

II.

Ill

11111111111.

Fig. C (left)
rear view of the chassis beside its one-piece
"repwood" cabinet, the
A

back of which may be
used as an antenna for
local reception:
making the whole system
self - contained, without
aerial or even ground.

thus

ously termed "exponential," "logarithmic,"
"multi -mu," and "super -control"), functions
as a radio- or signal -frequency amplifier.
The characteristics of this tube greatly minimize "cross -talk," the two-stations -at -onetime bugaboo of the type '24 screen -grid
tube; the latter, however, in this circuit

I
i

LI

157 RF
'35

I

L2

i

tL_TDET.

05C.

'24

'24

L5

210 DET.
'?4

RFC

ÇI4

vÉNWÓDé

PT.

C17

470RP2

c4A

CI

ljg

CIA

R2

L

le35

I. F.

L4

L3

1

Y9

fit

VS

TONE

R5

R8

`R9

CONTROL

PHONO.

STRAP

PILOT LIGHT->"

110V.,A.C.

Fig.

1

This seven -tube circuit (and the pentode counts for two stages) gives the immediate impression of a large console set.
tubes-variable-mu amplifiers, and a pentode output giving a margin of volume on all signals.
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THE FORUM
"Service

the Keynote for
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 circuits and developments can be conveyed to
the every -day Service Man in a manner that
he will be able to digest very thoroughly, giving him a knowledge of what to expect in
line with the regular duty on service.
We must admit the service problems of today are becoming more complicated,' due to
the fact that the trend in the radio business
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 outstanding feature it means something different in the circuit whether it is twin speakers, new tubes or a specially designed circuit. 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 Division that "SERVICE IS THE KEYNOTE
FOR REPEAT BUSINESS," which I believe is true in every respect because without the proper service your receivers are at
a loss to function properly, thereby not giving satisfaction to their owner, which naturally causes the consumer to look elsewhere
fora receiver which can be relied upon from
that particular angle.
I would appreciate very much receiving a
copy of this magazine and if this Company
can be of any help to you in regards to information, 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,
is

GRIGSBY-GRUNOW COMPANY.

Thank You
Editor, SERVICE:
I have just seen a copy of your new magazine 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 dite, but have delayed 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 service new machines embodying the latest developments upon which we have had no engineering 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.

Department is of help and interest to others
if not to you. It is possible that the shortwave adapter and converter fad has not hit
your location with much force as yet. At any
rate, there are an ever-increasing number of
adapter. and converters being put into service-as well as many new combination longand 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 servicing material will
grow very rapidly as the short-wave fad continues 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.)

A. L. LEE,
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 to you,
but I am graduating this June from the Philadelphia School for the Blind and have been
offered 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 testing 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 Service Man.
CHARLES W. GENTHNER,
437 Fern Ave., Reading, Penna.
(Mr. Genthner rates a good send-off. We
have a hunch he will make a fine Service
Man despite his grave handicap. Some of
you fellows could help him a great deal, if
you will. How about it?-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.
I 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

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 a 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 diamonds, and that the data required hi 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.
HERB CORBETT,

A. R. CORBETT & 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" proposition. 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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LET'S GO!

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 HANDBOOK AND CATALOG for 32 pages of dope for
servicemen. Send for your FREE copy.

R.M A

BUSIEST SUMMER
...

CLAROSTAT MFc.Co.
285-287 N.

6TH ST.BKLYN.

PÌ.Ì.

JUNE

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 receivers. 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

SUPREME

DIAGNOMETER

AMPERITE is the only self-regulating line
voltage control that successfully compensates for line voltage variations, up and
down. Greatly improves reception and adds
life to tubes and filter equipment.
AMPERITE can be installed in any radio in
five minutes. It is so easy to sell that service
men are averaging from $60 to $110 extra
profit each month.
S. Commodore, service man at 200 E. 104th
St., New York, averages 60 AMPERITE sales
a month. H. McFarland, 306 Stuyvesant Ave.,
Brooklyn, sells 48.
Get in on this live -wire money-maker. Those
extra dollars are worth having.

AAA -1-$147.50
ultra modern testing instruments in one for the price of
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
full information on AAA -1 and the SUPREME Instruments as follows:

Model 90

$7850

Model 60

$3000

Model 70

$4975

Model 40

$3000

Supreme Set Analyzer.
Supreme Oscillator.

Supreme Oscillator.
Supreme Tube Tester.

All

prices Dealers' Net Price, F. O. B.
Greenwood, Miss. Good Jobbers everywhere ready to demonstrate.
SUPREME INSTRUMENTS CORPORATION

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

AMPERITE Gorporatton
561 Broadway,

New York

EJi4ITE
listing

L
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Send $1.62 to
Dept. S-5 for
dealers' sample and sales
helps.
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(Here specify those interested in)
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THE MANUFACTURERS...
In servicing a receiver with the StatiKThe Woodruff "Super-Thru"
Woodruff & Company, of Meridian, Miss., tester, all the measurements enumerated
have introduced a new Aerial -Ground en- above, except voltage readings, are made with
trance fitting called the "Super-Thru." The the receiver dead, and in practically all inaccompanying illustration indicates the man- stances are made from the tube socket of the
receiver. Thus, it becomes an easy matter to
ner in which it is installed.
The Super-Thru has a number of good locate an incorrect resistance, capacity or infeatures, such as . . . the approval of the ductance value without removing the chassis
Underwriters' Laboratories ; made of Bake- from the cabinet, or disassembling any part
lite; fits through a single 13/16" opening of the chassis.
The point-to-point resistance measurement
and requires no wall box; fits any thickness of wall; has a polarized connector plug idea incorporated in the StatiKtester is
so that there can be no mistake in the aerial worthy of particular note for the reason that
voltage measurements will not always inand ground connections.
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
I.R.E. values of radio tubes.
All values of d-c. voltage from zero to
1,000 volts are readable on a quadruplerange voltmeter having a resistance of 1,666
ohms per volt. The a -c. voltages are readable
That section of the Super-Thru which is
on a quadruple -range voltmeter from zero to
mounted on the outside wall is both the con800 volts. Both a-c. and d -c. millampere
necting link for the aerial and ground, and
readings are obtained on double-range
a resistance -type lightning arrester.
The connecting wires used in the Super- milliammeters from zero to 200 milliamperes.
Thru are very heavy and strong. This is The triple-range ohmmeter gives readings
necessary, as the tension of these wires holds from 0.25 ohm to 20 megohms, and the
the inside and outside units firmly in place. double -range capacity meter readings from
Special tension screws are provided so that .05 mfd. to 15 mfd.
One of the unique features of the StatiKthe wires may be drawn taut after the contester is that it is a self-contained testing
nections have been made.
A sample of the Super-Thru has been re- unit, without adapters or auxiliary apparatus.
This is made possible of course because the
ceived. It is very well made.
tester is also its own source of "measuring
power."
The Hickok StatiKtester
The Hickok Electrical Instrument Co., of
Cleveland, Ohio, has introduced a new and
very complete servicing kit, called the StatiKtester. The reason for this particular name is
that it is possible to make practically every
form of test with the receiver "dead." Obviously, this manner of testing has numerous
advantages as it is not necessary to rely on
variable voltages.
Present-day receivers contain resistors having values from a fraction of an ohm to several 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 delivered to the tube socket terminals are read
directly at the sockets, which eliminates the
usual voltage drop in cables.
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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 R.M.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 Service Bulletin 65A is reproduced at the bottom of the card, giving complete information 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 discounts.

Clarion's Resale Idea
The Transformer Corporation of America
has announced that they are offering for resale the Clarion 10 -tube chassis with dynamic
speaker and special metal panel for installation in expensive cabinets housing obsolete
radio sets.
There are numerous set owners who refuse 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 chassis 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 gadget will also mute
programs when desired.
The Fade Out, as shown in the accompanying illustration, consists of a Makalot
molded push button with a large size top,
with a travel of one-half inch. As the button starts on its downward travel it throws
resistance into the circuit, which is gradually 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

ANYWHERE-*

and ground binding posts in the radio set.
In sets without an antenna, the push button is operated through a special adapter
which goes under one of the tubes in the
set.
Of course, the leads on the Fade Out present 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 BOOK!

A

FOR
SERVICING SUPERHETERODYNES

SERVICING SUPERHETERODYNES
by JOHN F. RIDER

THE NEW

is the

book the entire
radio servicing industry
has been awaiting for
a long time. . . . This
book will give you all
of the superheterodyne
service information you
desire and need in order
to service superhets at
a profit. . . Written in
clear and easily understood language.

J¢rvicg
lin

Sup¢rh¢JJt¢rodynI¢s
/

I

J°HN F.

NEW OSCILLATOR

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

fJAyt\fJ

TYPE

175

A best

RIDER

Cast Aluminum Case 81/2 x 6 x

Principles underlying the operation of superheterodynes
-Explanation of different
types of superhet circuits inclusive of the latest systems.-Breakdown of the superhet receiver-Function of the individual partsTroubles 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...
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Continuously Variable-All Frequencies between
127 to 133 KC - 170 to 185 KC - 254 to 266 KC
Accurate to Within

-

New York City

1

Per Cent

-

Net Price
to Dealers

Less Tube and
Batteries

and Service Men

THE RADIO PRODUCTS CO., DAYTON, OHIO

ÎÏ1PIE1I

SPECIAL OFFER
to experienced

The Radio Serviceman's Supply House

WHERE

z

-

See Your

Jobber Today
or Write to

RADIO TREATISE CO., Inc.

QUALITY

of

All Broadcast Ranges with Powerful Harmonics-Completely Shielded
Full Range
Attenuator
All Self Contained

.

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
1440 Broadway

1/2

RADIO MEN

SERVICE

Who Want to Know

Lowest Wholesale Prices
Are Combined

ti

"What's

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

Padlocking

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

Those Extra

Fastest, Most Reliable Service

Dollars"

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

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 UNDERSTANDING of Radio and Television
Engineering is the only safeguard to success.

Get your copy of our 1932 Serviceman's Price Guide.
SEND FOR IT NOW I

-FREE SPECIAL OFFER -

SEND FOR THIS BOOK

-- - -

CAPITOL RADIO ENGINEERING INSTITUTE,
Radolek Company
706 Canal Station.

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.

Coupon

Chicago, Ill.

Please send one without obligation your Serviceman's Supply
Book.
Name
Address
City
State
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RADOLEK CO.
601 W. RANDOLPH ST.
CHICAGO, ILL.
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You

Name
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City -State
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Index of Monthly Literature
AUTO-RADIO
Raytheon LA 6 -volt Output Pentode
QST, pp 20, May, 1932
Service Men and Auto -Radios
Arthur Lynch, Journal, I.R.S.M., April,
1932

Suppression of Ignition Interference
F. IV. Schor, Journal, I.R.S.M., April,
1932

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

Harmonic Analyzer
B. Brunn, Radio World, pp
1932

ii,

April 30,

New Tubes for Class B Audio
George Grammer, QST, pp 14, May, 1932
Practical Filter Design, Part i
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,
1932
R-F. and I -F. Tubes, Part 3
Joseph Calcaterra, Radio News, pp 1019,
June, 1932

Receivers
Pilot "Dragon" All-Wave Super
M. B. Sleeper, Short-Wave Craft, pp 36,
May, 1932
Servicing a Portable Super
J. E. Anderson, Radio World, pp 3, May
14, 1932
Silver -Marshall, S -M. 727 Super
McMurdo Silver, Radio News, pp 1023,
June, 1932

Volume Controls
How to Install and Service Automatic
Volume Control, Part 1
L. W. Hatry, Modern Radio, pp 15, May,
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, Matching Transformers, Part 2
Hy Levy, Radio -Craft, pp 727, June, 1932
Electric Filter Design, Part 4
C. A. Johnson, Radio News, pp 1016,
June, 1932
Reactance of Condensers and Coils or
Chokes, Part 6
J. M. Borst, Radio News, pp 1014, 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

Equipment
A-C Multi -Ear Aid
S. Gordon Taylor, Radio News, pp i000,
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

Vacuum Tube Voltmeter
C. B. Brown, Radio News, pp 1024, June,
1932

Design and
(Also see
Harmonic
B. Brunn,

Use

"Construction")
Analyzer
Radio World, pp 11, April 30,

1932

V -T. Voltmeter, Use of, Part

2

Beryl B. Bryant, Radio -Craft, pp 740,
June, 1932

TUBES

PUBLIC-ADDRESS SYSTEMS

Amplifiers
(See "Amplifiers, A -F.")
(See "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

THEORY AND DESIGN

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

Filter Design
Electric Filter Design, Part 4
C. A. Johnson, Radio News, pp 1016,

May, 1932

June, 1932

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

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

Amplifier, A -F.
Raytheon LA, 6-volt Output Pentode
QST, 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

Applications, Characteristics
Grid -Glow Tube
M. H. Brown, Radio News; pp 1007,
June, 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 the 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 motorists 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 distanceshow 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 along instead of constantly
"stepping on it." Furthermore, there's
no annoyance to people on the sidewalks or verandas as he passes. The
sound does not reach them.
The International Resistance Company foresaw the possibilities of this
new use for radio. I.R.C. Motor Radio
shock -proof and unSuppressors

. .

Below is the Motor Radio Suppressor 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 unless 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 condensers 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 I.R.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 replacement problem! The up to date Service
technician has come to rely on them.
Instead of fussing around with individual 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 Company-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 immediately above. It contains 20 Metallized Resistors ranging from 500 ohms
to 1/z 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).

-

affected by heat-are now specified by
many set manufacturers. And to
assist you in installation or replacement 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 electrical 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. I.R.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
it to you without cost. In writing, ask

for "Form 2065."
Then there are the I.R.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 I.R.C. Precision Wire Wound Resistors, 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."
I.R.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.

MAY, 1932

Resistor Replacement
Guide and I. R. C. Color
Code Chart.
I. R. C.

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 sometimes on the proper biasing of radio
tubes-and the time such problems
consume. Well, with the new handy
Grid Bias Kit here illustrated complete 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, '71A,
'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
74
SAY

You

2006 Chestnut Street, Philadelphia
Wellington St., West, Toronto, Canada
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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. It is television by means of the newly -perfected cathode ray receiver, producing 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
+o 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.

ALTHOUGH 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 it, the first essential is to know its underlying principles of operation. "Know
your product"
THIS 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 television, 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 isthe 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 primarily for radio service 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 desires, so that they can be corrected and graded, a certificate as to his passing being
sent to him at the end of the course. The price for this service is one dollar per lesson.

Synopsis

of the

ANY 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.

Course
Lesson
Scanning.

This

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

ff

The Physical Problems of Television. The
I ; Optic Nerve.
Peculiarity of the Eye. Disk
Cathode Ray Scanning. Amplification and Trans -

The Electron Tbcory o( Marrer Narita of
Subc
nioo of
The Pen
the Elements. Thcr
SecondaryEEmission.
Radiation. Conduction in Vacuum Gaseous
Lesson
Conduction. Conduction in Solids. Elec.
scostati, Effects. Electromagnetic Effects.
Lesson 4: Applied Elcc"cal Theory. Ele:ttrnagnet,cs.

Lesson 2:

odic
Periodic Classifications
sic Action.ct Photoelectric Action..

3

Capacaancc

Transformer Design.

----------- E n ro I I m e n t ----------Arthur H. Halloran, Television Consultant,
430 Pacific Building, San Francisco, Calif.

L.

oPhysi cl

E!cctromagnetism.

optic.

Indu:zanre,

lnrerference of Light
Light

D.speR

Law
io.

Color Wavelengths.
gt s
Diffrac
f
Mirrors andn Lens
Properties of Lenses.
Eye as ges. Optical Instrument.
nt
Pon oe`m
Coil, a d Neon Tub
Photo
Lesson
pâtie o tiffe:
Pho o eolrmc Effect.
Scanning. Light Sources and
Lesson %' Mechanical
Modulators. The Kerr Cell. Scanning Meth.
d . Disk Scanning. Baird. Jenkins, Sanab
Ltd., Ive
d otherSystems. Rotating MirrorGramophone
Scanning.
Vibrating Mirror Scanning. Nicholson System. Zworykin
System.
of Mechanical Scanning. The
Lesson a. Synchronization
A. T. H T. System. Baird System. Jenkins
System.
its.

is $
for your non -mathematical course of instruction on Cathode Ray Television Receivers in O lessons. Send the first les-

ENCLOSED

I

son

Lesson 5:

immediately.

9

Ray
TThhee EClaetcbtorodne

fleeting theBeam.

TuFbeoc.

Fi lugo
trheesc

Bme

rreDr,,L@5500

Varying the Intensity of the Beam.
Cathode Ray Receiver. Electrical
Lesson I O' Rosing's
Sa ing
etos at te Rceiver. The
Tube. Zworykin's Kinescope. Farnsworth's Osdl..
light
.
hob,.lier
d. finally, the system of electrical scanning
which will be used in commercial television receiving sets for
the home.

Name

Address

THE Student is asked to 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 ray tube is commercialized it is advisable that you be prompt in sending the coupon.

City
State
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ANNOUNCING...
Volume No. 2
of the Perpei-uol Trouble Shooter'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 industry for service data. For the first time in the history of radio service publications, every radio receiver shown in the manual contains full electrical values of
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
Trouble Shooter's Manual now
offers to the radio service man circuit breakdown of commercial receivers.
the resistance and capacity
show
in
the
manual
diagrams
Not only do the
values, but special pages are included which show the point-to-point resistance,
MANUAL CONTAINS
OTHER
receiver.
NO
in
the
between any two points
THIS TYPE OF INFORMATION.
in information which
no
equal
data
has
This point-to-point resistance
enables rapid and accurate servicing. With this data at hand, you can use
unit
check the circuit by
measuring
and
your ohmmeter or other resistance
simply contacting different points upon the receiver or amplifier tube socket.
manual
represents the
The point-to-point resistance data contained in the
finest and latest advancement in the art of radio receiver servicing. When
you have this information you can check a receiver and locate the defective
part without pulling the chassis from the cabinet. . . . Resistance measurement in this fashion removes all circuit limitations... You need not worry
makes possible measure. It
about line voltages-voltage tolerances.
ment of resistance between any two points in the receiver and there are no
correct or incorrect.
The
circuit
is
either
.
"buts."
"ifs"-"ands"-or
This is a partial listing of this information as applied to one receiver
Manual.
If you will
Trouble
Shooter's
the
Perpetual
in Volume No. 2 of
Rider's Volume No.

2

of the Perpetual

examine this data and try to apply it to any receiver by working between the
various points suggested, you will realize how easy it is to analyze a receiver
without removing it from the cabinet. Of course, the values given in this
table apply only to this receiver.
From '47 Space Grid to
"id
" "
41
" "
44
44
" "

2nd Detector Plate

IF Plate
1st Detector Plate
RF Plate
IF Screen Grid
" 1st Detector Screen Grid
RF Screen Grid
Ground
" Control Grid to Ground
IF Screen Grid to Ground
" Control Grid to AVC Tube Plate
" Cathode to RF Cathode
"
`
RF Control Grid
1st Detector Control Grid to Ground
'80 Filament to RF Plate
`

44

"
"

"
"

"
"

Wiring Diagrams-Chassis

41

Layout-Etc...

29,454 ohms
50 ohms
50 ohms
26 ohms
6,000 ohms
6,000 ohms
6,000 ohms
13,000 ohms
59,250 ohms
7,000 ohms
50 ohms
0 ohms
200 ohms
26 ohms
26 ohms

.

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 information required. Everything you need in the form of data you will find in Volume No. 2. Wiring diagrams-chassis 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 notesspecial 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

RADIO TREATISE CO., INC.

1440 Broadway, New York City

(currency)
(postal money order)
(check)
Here is $5.00 in
(express money order) for which you will send me postpaid a copy of Rider's Volume No. 2,
Perpetual Trouble Shooter's Manual. It is understood that if I am not satisfied with Volume No. 2,
and I return the Manual in good condition within 10 days after receiving it and will mail it back to
you at my own expense, you will refund my $5.00.
CANADIAN CUSTOMERS MUST REMIT IN FUNDS PAYABLE IN NEW YORK

Name

PLEASE PRINT

Address
City

PLEASE PRINT
PLEASE PRINT

State

I'LEASE l'It1NT

Service Men!
We have certain territories open for you to act
as our agent for all of
our books. We have an
interesting proposition
for you! Write today!

OXFORD SPEAKERS include
every useful model.
The sizes are:

6,

I

8, I 11" and 12',

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, Illinois

(ONDENS ERS
different specifications
of Condensers were
furnished during 1931
by The Potter Company to parts jobbers, and 97%
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 available, why take a chance? Insist upon Potter Condensers.

7650

Write for our Replacement Chart

THE POTTER COMPANY
NORTH CHICAGO, ILLINOIS

