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TRUVOLT

The All-Purpose

RESISTOR
With Exclusive
Advantages

Remember—there is only
one TRUVOLT Resistor—
and it is the only resistor
having the TRUVOLT pat-
ented features and ready
adaptability to all puar-
poses. ‘

I—Patented  contruction
permits aiv-cooling, lar-
ger wire, greater radia-
tion and longer life.

2—Spiral winding permits
better electrical contact.

3—Sliding clips permit ac-
curate adjustment 1o
exact voltages.

4—1,000 volt insulation.

>—Full-length fibre guard
prevents injury f{rom
contact with tools and
hands,

6—Made in all standard
sizes,

ELEcTRAD Replacement
Parts Save Serviece Time
and Labor

ELECTRAD is in direct touch with many thousands of service men.
This association has been even closer since the first ELECTRAD Hand
Book, issued last year, was purchased by more than 10,000 active users.

Knowing service men and aiding them, since the earliest days of radio,
it is obvious that ELECTRAD is
especially fumiliar with service
problems.

Every Resistor, Volume Control
and  Amplifier listed in  the
ELECTRAD Catalog is based not
only on unsurpassed engineering
skill and manufacturing experi-
ence, but hased also on a complete
Vel o o and thorough understanding of
other in, without disturb- their uses and applications to

ing the control connec- service work.
tions.

Plain covers and covers
with switch attached are
instantly interchangeable.

You will find the ELECTRAD

VoLUME Catalog unusually helpful. A copy
is yours free for the asking. Please

C“NTRGLS mail the coupon.

For Replacement
Only five types of ELECTRAD

Standard Volume Controls are
required for the replacement
needs of 799 receiver models.
That means convenience and sav-
ing of time, labor and money. All
types are instantly convertible to
use a power-switch, merely by re-
moving the end cover and snap-
ping the switch-assembly in its
p|alCC.

Long, aluminum shafts also- AMPLIF[EBS
easier to cut to desired length—

less time—1less trouble. For Evvry I’urpl)se

Mode{ E-450

g

a year

including 3 supplements

’L‘D(!l'y Service Man Should for high output, rich tone and

Direct-coupled cirenits designed

OWN THIS BOOK economical operation. Four mod-

els, covering every private and

The ELECTRAD Resistor Hand Book has Pllblic ulllp]iﬁer need, from 1.6
been a sensation in the radio service field watts to 21.9 watts of undistorted
f()r.l\:"o vears, ThOllS:ll“l’tlF of users call it power. List price, $32.50 to
their “most useful tool. $195.00, less tubes. Write for
Sold on a l0-dav trial, money-back guaran- ('iltzll()g.

tee. Check coupon for details.

ELECTRAD, INC., 175 Varick St., New York

Mail Coupon for your copy of the new e _

) f . . Pleuse send me vour new 1933 catalog of products
1933 ELECTRAD Catalog and circular which make the service man’s work easier.
describing the 1933 Hand Book. [] Check here for circular on 1933 Hand Book.

Name

175 Varick St., New Yorle, NoY, | W

ELEC
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EXACT-DUPLICATE REPLACEMENT TRANSFORMERS-REBUILT SERVICE

REPLACEMEN!

sSEn

AR

]

SKILLED _Aands and DELIG
ATE _instuuments... ul
?&L)CUNLO&WM o/ your REPUTAT-

Pluck . . . ekin . .
deftly, unerringly from leads to insulation . . . to

. dip and solder. Fingers flying electrical and physical characteristics . . . free from

those defects structurally that caused the original

flux . . . to solder—that’s what’s called “pig-tail- to fail . . . no re-drilling or rewiring is necessary
ing.” It could be done with fewer operations; less Plus—

expertly, or, not at all . . . just leave the lead wires

where you could get at them and let you do the . . an attention to details in manufacture that
rest.

retains all the advantages and benefits of custom-
made work while the high cost of single-unit

But, it wouldn’t be a Stancor EXACT-DUPLICATE
Replacement Transformer job, that way . . . it
wouldn’t be all ready for you to use to the last
fine detail.

Then a highly sensitive testing instrument operated
under the watchful eyes of a skilled tester deter-
mines whether or not your EXACT-DUPLICATE
Replacement Transformer shall go further along

production is eliminated.

Stancor EXACT-DUPLICATE Replacement Trans-
formers are distributed by authorized Stancor dis-
tributors all over the United States, Canada,
Mexico, Cuba and our Island possessions. They
are made for practically every make and model
of radio receiving set you are called on to service.

toward completion.

Ask your distributor for complete catalog and
Supplements. If he hasn’t them, write or wire
this office.

STANDARD TRANSFORMER CORPORATION

862 BLACKHAWK STREET CHICAGO, ILL.

Stancor EXACT - DUPLICATE Replacement

Transformers are identical to the originals in all

For those makes and models of receiving sets that are excep-
tional or of which not enough were made to warrant the stock-
ing of an EXACT-DUPLICATE, Stancor Rebuilt service is
recommended. Ask your distributor about prices.

UNIVERSAL REPLACEMENT: CLASS ‘B ¢ FILAMENT TRANSFORMERS

MAY, 1933 o
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“DIAMOND POINT”

—AN IMPROVED

TUBE TESTER

Careful investigation has shown that the new
Hickok “DIAMOND POINT"” Tube Tester
completely meets the needs of the trade in properly
merchandising today’s radio tubes.

TESTS
All New Tubes Announced to Date

Tube condition is indicated as “Poor” or “Good”
on a single meter scale for all types of tubes. An
additional scale is provided for the technical man
interested in actual mutual conductance.

Separate plate current test enables many below-
standard tubes to be rejected that ordinary tube
testers pass. This protects you from approving poor
tubes and makes possible the sale of many additional
tubes.

Tube changes will not make this instrument obsolete.
Separate sockets for every type of tube-base and
selective test voltages used in this instrument are the
only method ever designed that eliminates rewiring
and other complications.

- .

_

Size 1315” x 1314” x 16” High

Also Available in a Junior Model
112" x 9” x 12" High—Otherwise Identical

$75.00
. 45.00

List price. .
Dealers Price

... $10.00
6.00

Carrying Case . . .
Dealers Price

Only the “DIAMOND POINT” Tube Tester

Combines All These Important Features

Tests all types of tubes used in radio receiving scts, including
the latest six and seven prong series.

Indicates “GOOD" for all good tubes and “POOR™ for all
poor tubes, on the large single scale test meter.

Easy to operate without instructions. Tube type numbers are
plainly lettered on the tester so that selections may be made
instantly.

A high voltage short test that indicates even high resistance
tube element shorts.

Fully protected against accident and abuse. The line fuse lamp
is located on the panel where it may be instantly replaced.

Accurate indicating meters that will withstand severe overloads.

Line voltage indicator and adjusting control assure accurate
readings over wide variations of line voltage.

Handsome all-metal cabinet finished in crystal
trimmed with chromium and bakelite fittings.

black

and

Plate glass sign on top of tester to attract customers’ attention
and remind them of your tube testing facilities.

Indicates Mutual Conductance, Plate Current and All Shorts Accurately

LIST PRICE
DEALERS PRICE

$125.00
75.00

}WEST COAST PRICES
SLIGHTLY HIGHER

THE HICKOK ELECTRICAL INSTRUMENT CO.

10514 DUPONT AVENUE, CLEVELAND, OHIO
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THE ANTENNA...

GOVERNMENT CONTROL

THERE are a considerable number of Service Men who
have recently voiced their opinions regarding the control
of servicing activities. Some feel that the Government
should step in and make the licensing of Service Men an
absolute necessity. Others feel that it would be much better
for all concerned if Service Men continue handling their
own problems and thus keep free of any restrictions which
might prove disadvantageous in the end.

In any case, the main idea is to establish a stability in the
field—which it now lacks, and at the same time promote
some protective measure that would eliminate the men who
undermine not only the good name of servicing but like-
wise make the business unprofitable.

There are existing at the present time a few remarkably
strong local associations. These associations have been able
to take care of their members and make life very disagree-
able for the “gyp” and the “mechanic” alike. Tor this
reason, the condition of radio servicing in the cities where
these associations exist is decidedly healthy.

Of course, organizations of this sort can do liztle good
if they lack power and a suitable plan of operation which is
distinctly for the benefit of the Service Man. Having these
requisites, the associations can do a pretty fair job of policing
their own districts.

The same is true of a National Association, but in this
case the vitality of the center of activity must be transmitted
to each and every local unit. Any local unit lacking in
aggressiveness cannot exert much influence in the district in
which it operates.

A National unit could of course make its influence effec-
tive in every locality through political action—and  this
brings us to the point of a form of Governmental Supervision
as a protective measure.

It has been pointed out that the Government is well
equipped with sectional branches for the purpose of examin-
ation and licensing. These branches are used for examining
men for commercial and amateur activity. They could also
be used for examining Service Men in each of the nine
U. S. districts.

Licensing only those who are really equipped to do service
work would of course ease the present situation of over-
crowding and inability. However, before going into the
thing blindly, it would be well that a thorough study be
made of other fields which are so controlled. There are
licensed pharmacists, engineers, etc. Has the licensing been
of advantage to these men? How does it work, and has it
disadvantages? It would be well to look into these points.

WE have said quite a good deal regarding the com-
plexities of modern receivers and modern tubes. Both

receivers and tubes incorporate new functions and in many
cases old test equipment proves ineffective insofar as prac-
tical measurements are concerned.

Receivers and tubes will continue to become more com-
plex as time goes on—at least more complex in their func-
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tions. Circuits, however, may become simplified in struc-
ture—more nearly resistance networks than anything else.

We already have a number of seven-pin tubes and there
is a strong possibility of a crop of eight-pin tubes being
released sometime in the near future. The addition of an-
other pin will again complicate test equipment.

The one consolation—if it is any consolation at all—is
that the addition of pins cannot go on forever. We seriously
doubt that there will ever be a nine-pin tube for the reason
that tube engineers have done about as much combining of
tubes in one envelope as they care to. If this be the case,
then, when, as and if the eight-pin tubes appear, the socket
and adapter situation will clear up. Then the test equipment
manufacturers will be able to get down to a few composite
sockets and the situation will be licked—maybe!

HIS brings us to another interesting possibility. There

seems to be a growing favor among set manufacturers to
give expert stylists a whack at designing ultra-attractive
cabinets for radio receivers. The idea seems to hinge on the
point that the automobiles that sell are those with attractive
lines. This being the case, why should it not work out for
radio receivers?

This move—if it gets under way—may tend to temporarily
level off engineering development which heretofore has
supplied the sales talks. If attractive cabinets are to sell the
sets, then the “works” can just as well as not remain as 1s,
for a new double duo-diode pentode is not going to hypnotize
the average buyer.

Maybe if all this happened, each of us could catch up with
himself. That would be fine for many of us, but we should
hate to see engineering development slow up too much.
When it does, things get unhealthy.

THE appearance of sets of the remote tuning control type
wherein the receiver is separate from the speaker suggests
the use of cigar-box receivers for this purpose. The ways
in which this can be done are numerous and each manner
not only a point of great convenience but likewise of
improvement.

We know that in order to get good quality, the speaker
should be fairly large and should be mounted on a large
and solid baffle. Many of the cigar-box sets have sufficient
output to operate very nicely (in the home) a good sized
speaker, and this suggests the first way in which the system
could be devised.

Or, take it another way; the speaker and a real power
amplifier could be mounted separately and fed from the out-
put of the cigar-box receiver if a driver were needed, or
from the detector, or intermediate audio stage if there hap-
pened to be one.

How about some manufacturer supplying shielded and
unshielded transmission lines for this purpose? Something
that would go in a home. Jobn F. Rider.
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NEWS AND VIEWS FOR

SERVICE MEN AND DEALERS

TUBES

N. U. 6F7 TWO TUBES IN ONE ENVELOPE

Description, Characteristics and
Typical Circuit Given

Among recent developments brought from the
National Union Laboratories is the new NU-tube
type 6F7. The 6F7 is a vacuum tube consisting
of a small triode and a remote cut-off pentode.
Both of these tubes are enclosed in the same
envelope. The primary purpose of the 6F7 is to
serve both as the oscillator tube and the first
detector tube in a superheterodyne receiver. The
triode elements and the pentode elements are en-
tirely separate except for a common cathode
sleeve ; the active emitting cathode area for the
triode is not the same as the emitting area for
the pentode. A 6.3-volt .3 ampere filament is
employed to heat the cathode of the tube.

The pentode portion of the 6F7 contains a re-
mote cut-off control grid, thus permitting the
output of the first detector unit to be volume
controlled. The triode portion of the 6F7, while
small, is nevertheless a very satisfactory oscilla-
tor tube. The application may well be of the
same general type as employed with separate
oscillator and first detector tubes. As the triode
has its cathode connected to the cathode of the
pentode, it will prove convenient to return the
cathode circuit through a portion of the oscilla-
tor coil to ground, thus introducing into the
pentode some of the oscillator voltage and there-
by affecting the desired mixing. Inspection of the
characteristics table will serve as a guide to the
proper design of the oscillator coil. The use of
a series resistance to feed the triode plate volt-
age through is highly recommended as such a
resistance will tend to smooth out variations in
oscillator performance occasioned by differences
in triode characteristics. Reference to the circuit
diagram will show that when the supply voltage
is 250, the series resistance should be in the
order of 50,000 ohms.

PENTODE CHARACTERISTICS MEASURED
AS AMPLIFIER

Filament Voltage

Filament Current

Pentode Control Grid Bias (Min.)

Pentode Screen Grid Voltage

Pentode Plate Voltage 250

Pentode Plate Current 6.5
Pentode Screen Current 1.5
Pentode Mutual Conductance 1100
Pentode Amplification Factor 900

Pentode Plate Impedance .85 megohms
Pentode Mutual Conductance at

—35 volts Control Grid Bias 10 umhos
TRIODE CHARACTERISTICS

Triode Plate Voltage 100
Triode Grid Bias -3
Triode Plate Current 3.5
Triode Mutual Conductance 450
Triode Amplification Factor 8.0

TRANSLATOR OPERATION

Pentode Plate Voltage 250
Pentode Plate Current 5.5
Pentode Screen Voltage 100
Pentode Screen Current 1.5
Triode Plate Voltage Supply

(through 50,000 ohms) 250
Triode Plate Current 2.75 ma.

Triode Grid Leak 100,000 ohms
Conversion Conductance 550 micromhos

Plate Impedance 600,000 ohms
MECHANICAL DATA

Maximum Overall Length 4-17/82"
Maximum Diameter 1- 9/16"
Bulb ST-12
Cap Small Metal
Base Small 7-pin
MAY, 1933 o
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INTERCHANGEABLE TUBE CHART
FREE

This chart gives brief descriptions of all tube
types, filament voltages and comparative type
numbers of National Union tubes and those of
other manufacturers. It is organized in simple
easily readable form. A copy will be sent free
on request. Ask for the *National Union Inter-
changeable Radio Tube Chart.”

CONVINCING COMMENTS

Here are a few excerpts from hundreds of letters
received by National Union each week . . . all
unsolicited . . . all sincere. . . .

“By far the best percentage of tube performance
we have experienced in all our years of radio
dating back to its beginning” . . . ‘“remarkable
performance not obtained from other brands’ ...
“In my work at radio servicing 1 know the true
value and service your tubes give” . . . “we are
selling more National Union tubes at regular
prices than other lines” . . . “am well pleased
with tubes.”

Tie up for profit with the tube line which cre-
ates spontaneous approval—NATIONAL UNION.

ALL TYPES AT ALL TIMES

Don’t waste time trying to find out where to
purchase tube types you need in a hurry. Na-
tional Union jobber stocks are complete ., . . all
types at all times.

SAY You Saw It IN SERVICE
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THE IMPROVED
I.INAMETER'

TESTS 116 TYPES OF TUBES
WITHOUT ADAPTERS !

A remarkable tube tester housed in handsome
fabricoid carrying case. Available in portable
or counter model. Simple efficient tests. English
reading meter. Short indicator. Built to take
care of future tube types without adapters.
Ready reference tube chart shows testing posi-
tions for 116 types. Own it Free through the
National Union offer. Small deposit and tube
purchases only requirements. Ask!

OTHER NATIONAL UNION FREE
OFFERS

You can also get an Oscillator and Output Meter.
Two Service Manuals, Unabridge (Resistance
Tester), Readrite Tube Tester, Bench Kit box,
Hickok Ohm-Capacity-Voltmeter. Equip your
shop the easy National Union way at no cost.
Small deposit on some items. Write now for
profit’s sake!

TUBE BASE CONNECTION FINDER

This handy dial chart.
printed in four colors,
coat pocket size, tells
you pin connections
quickly, simply. A
twirl of the outer dial
and the data appears.
Send six (6) National

3 Union carton tops or
2 . 26c in stamps for
M your copy !

3 o)
8, PRep
3E connES

[\ G
This is the National Union carton top.
Note: All offers subject to withdrawal with-
out notice. Send coupon NOW'!

NATIONAL UNION RADIO CORP.OFN.Y.
400 Madison Avenue, New York City

Sirs: I am interested in following equip-
ment: Unameter [] Readrite Tube Tester [
Oscillator & Output Meter [] Service
Manuals [J Ohm Capacity [] Bench Kit []
Unabridge [] S5
NAME . . ol mecis 4an o ddd . o o - Avoenans 8 deils
ADDRESS .....c...vivviidiiinionincesees
CITY................. STATE...........
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ORGANIZE for

PROFIT!

PART Il
By JOHN F. RIDER

INCE the publication of Parts 1 and II of “"Organize

For Profit,” there have been received numerous letters

for and against the idea, and also a number requesting

more details. It will therefore be the purpose of this last
article to cover the points brought up by our readers.

Some readers felt that we intended the plan as outlined to
be carried out to the letter. This would be quite impossible,
as the same set of conditions do not hold for the entire
country. It is absolutely necessary that a certain amount of
flexibility be given to any such plan so that it may be altered
to meet whatever the local conditions may be.

PLAN IN BRIEF

In order to indicate the flexibility of the plan, suppose we
merely outline the essential points in a broad manner, with-
out any of the specific mechanics of operation. Here they are:

(1) The formation of local organizations for the purpose
of: (a), protecting the public against poor servicing and
overcharging; (b), eliminating the unscrupulous and irre-
sponsible element from the field, as well as such men proven
to be unfitted for service work; (c), the establishing of
credit so that each member may increase the scope of his
rightful merchandising activities; (d), coordination of
servicing activities on a sound technical basis; (e), forma-
tion of a technical reference library for the convenience of
all members; (f), the maintenance of prices and quality of
replacement parts.

(2) The establishment of rules and regulations applicable
to the locality, and the determination of the limits of terri-
tory to be covered, based on population and the number of
Service Men in a given locality.

(3) Institution of local publicity and advertising for the
purpose of “selling” the public on the association and warn-
ing them against inferior servicing and overcharging.

(4) The placing into operation a system of guarantee
cards which would offer absolute protection to the public on
all servicing done by the members of the association.

(5) Determination as to the form of penalties to be
placed on members who either fail to do a satisfactory
servicing job, or who fail to abide by the rules and regula-
tions of the association—keeping in mind that such penalcies
are for the purpose of protecting each and every member as
well as the public.

(6) The opening of the association to all Service Men,
Dealers, Jobbers and Distributors who wish to join—includ-
ing the beginner, who should in all fairness be given an
equal chance—and the process of elimination permitted to
operate in its natural course.

(7) A scheme of association government which will not
permit the entrance of politics into the functioning of the
association.

These points do not necessarily cover all the necessities of
a local organization; other points might well have to be
included. On the other hand, some of the points listed may
be considered as inapplicable to some local organizations.
After all, the most important point is financially guarantee-
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ing the work of the members of the association. This alone
is a powerful weapon against unfair practices.

PracTicaAL EXAMPLE

One interesting letter received goes to prove that a local
association can be of great benefit to its members. Mr. J. A,
Mayr, on the Board of Directors of the East Bay Association
of Radio Service-Dealers, states that the association has been
of great value, and that since its institution in June of 1932,
it has been necessary to terminate only two memberships out
of a total of rwenty-one—which indicates in a practical way
that most members adhere to the rules of the association and
likewise manage to get along without internal friction.

The East Bay Association of Radio Service-Dealers dis-
tributes cards to its members, these to be placed in the radio
sets repaired. The card itself tells the story and the data is
well worth publication. Here it is:

"Organized for your protection. Our purpose: The
Members of this Association are banded together in an
attempt to: eliminate incompetent radio service and sharp
practice, endeavor to eliminate radio interference, educate
and help our employees, and cooperate with each other; to
understand and solve radio problems of the future; extend
the facilities of radio to the blind, deaf, and all who are
physically handicapped; uphold a high standard of practice
and inspire public confidence in this profession.”

“The following Code of Ethics is a pledge of each
Member of the Association. We pledge—To use the
highest quality materials; to be thorough in our work; to
handle our customers’ property with care; to keep our
promises; to charge a fair price for our service.”

To this is appended a list of all members, and the follow-
ing: “'Should you ever fail to receive satisfaction from the
above members, kindly notify in writing the Secretary.”

Now, there is a plan both simple and effective. It con-
tains the very essence of the necessary—a system of protec-
tion for both the public and the members of the association.
There are similar associations in other parts of the country
which have been equally as successful.

EXISTING SERVICE ASSOCIATIONS

Two Service Men have wished to know if we recognize
existing service organizations, or are we attempting to form
a new group. This can be answered without qualifications,
or reservations. We most certainly recognize existing service
associations and we most certainly are not attempting to form
new organizations to take the place of the old. Our recom-
mendation that local associations be formed was addressed
to the men in the towns, cities and counties where local
associations are non-existent. There are many such places
in the United States.

At the sume time, we presented the plan of procedure for
such existing associations which might find some of the
ideas presented of value in their localities the credit
angle for example, and the guarantee cards.

(Continned on page 180)
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General Data . . .

A-K. 155 Universal

The Atwater Kent Model 155 Universal
receiver is a superheterodyne with a peak
frequency of 262.5 kc. for the i-f. stage. It is
designed for operation on either a-c. or d-c.
and all tube heaters are connected in series.

It will be noted that the accompanying
diagram of the Model 155 provides not only
all resistance values, thus permitting point-to-
point analysis, but also voltage data. The
average voltages to be expected at the various
test points are printed in white on a black
background.

The circuit shown in Fig. 1 is for the
first type, below serial number 7086900. In
these sets a type 85 tube is used as sccond
detector. In the second type, a 75 tube is
used as second detector. Some of the first
type also use a 36 tube as first detector and
oscillator.

The top-of-chassis layout shown in Fig. 2
is the same for both the first and second
types. This view indicates the locations of
the various adjusting condensers which are
marked to agree with the markings in the
schematic diagram. In both Figs. 1 and 2,
the resistor R1 should be 1 megohm, blue
and gray.

Take note of the fact that there is a switch
on the rear of the chassis (see Fig. 2) for
changing from a-c. to d-c. This switch is
also shown in the circuit diagram, and it
will be seen that when it is in the d-c. posi-
tion only a portion of the 25Z5 rectifier tube
1s in circuit—in this case the portion left in

—4

ing first the input and then the output of
each stage successively, hum originating in
any one stage can be isolated. If hum per-
sists after the input to the last radio stage
has been shorted, the source of trouble prob-
ably lies in the power-supply system. To
determine if hum is due to ripple voltage in
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Top view of A-K. 155 chassis, showing location of parts and adjustment
screws. Note that the antenna and oscillator trimmer condensers Al, A2
and A3 are on the side of the chassis

the circuit merely functioning as a resistance.
When the switch is in the a-c. position, the
rectifier tube is employed as a voltage
doubler, so that higher plate voltages may
he had on the tubes. The voltages marked
on the diagram are based on a line supply
of 110 volts a-c.
°

Hum in Universals
The first step in the elimination of hum is
naturally the location of its source. By short-

R9 85N eanLy scTy

TEH N LATE sETS
i

the speaker field, short the outputr trans-
former or the speaker voice coil and note the
results. Any hum which continues is due to
ripple voltages in the speaker field.

This form of hum-trouble shooting can be
applied to most any receiver.

Power-SuprLY HUM

There are a number of steps to be tried
in the elimination of hum originating in the
power-supply system.

(1) In many cases, balancing both sides
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Circuit diagram of the A-K.
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circuit when the set is operated on a-c.

155 Universal, with all values, including voltages. Note that the rectifier is used in a voltage-doubling
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GENERAL DATA—continued

of the line to the chassis through condensers
will materially reduce hum. The capacity of
these condensers should be about 0.1 mfd.

(2) In circuits which employ separate
loads for the two halves of the 25Z5 rectifier
tube (see the Fada "RN" in this issue, for
example) an increase in the capacity of the
condenser by-passing the speaker field may
reduce hum. Of course, in sets using both
plates and cathodes of the 25Z5 in parallel,
the filter condenser and the condenser by-
passing the speaker field are the same.

(3) Perhaps the most effective, but also
the most expensive, method of reducing hum
due to the power supply is to increase the
capacity of the filter condenser. The maxi-
mum permissible size and cost of the con-
denser must be taken into consideration when
this is done. However, increasing capacity
of the filter condenser has the further advan-
tage that an improvement in the regulation
of the power supply will result.

RE-RADIATION HuM

Modulation hum in small universal sets
frequently is due to the fact that the power
lines carry the signal voltage into the rectifier
tube. Here the signal voltage is modulated
with the rectified a-c. hum voltage, and then,
cither re-radiated to the antenna, og to other
circuits in the receiver.

A 0.05- to 0.25-mfd. condenser across the
power line will usually remedy this difficulty.

(This data supplied by RCA-Cunningham)

Stewart-Warner 109 Chassis

The Model 109 Chassis is used in receiver
Models 1090 and 1099 and makes use of a
six-tube superheterodyne circuit embodying
AVC through the action of its type 55 detec-
tor tube. An incoming signal is tuned first
by a pre-selector circuit to increase selectiv-
ity and reduce image-frequency interference

and then fed into a tuned first detector stage,
where it beats with the output of the oscilla-
tor to produce a 177.5-kc. i-f. signal. This
odd frequency is chosen to further reduce
any image-frequency interference.

The i-f. signal is amplified in an excep-
tionally high gain stage, and then fed to
the diode section of the 55 tube where it is
rectified. This rectified signal appears across
the 500,000-ohm potentiometer (No. 12 in

indicates the names and locations of the va-
rious aligning adjustments. The following
brief discussion of what actually happens
during alignment should be carefully read,
using the sketch as a basis before actually
commencing the work.

The incoming signal is tuned first by the
pre-selector “A” stage and then fed into the
first detector “B’ circuit, where it is tuned
again to improve selectivity. These circuits

STEWART-WARNER 109 VOLTAGE DATA

Tube

Fil. Plate Screen Bias
Osc. 2.40 88 o 9.6
1st Det. 2.40 208 92 5.0
I-F. 2.40 208 92 3.4
2nd Det. 2.42 18 ok .
Output 2.38 200 208 16.5%
Rect. 5.00

* This reading taken across metal-clad bias resistor.

the accompanying diagram) not only at radio
frequencies but also as an audio voltage. Any
desired portion of this audio voltage is
picked up by the sliding arm of the poten-
tiometer and fed to the triode section of the
55 tube, which functions purely as a standard
a-f. amplifier. Thus, this potentiometer is
made to act as the volume control.

The necessary AVC operating potential is
developed by the virtue of the radio-frequency
drop across the potentiometer resistance. This
potential is smoothed out by a resistance-
capacity filter (26 and 29) and applied as a
bias to the grids of the first detector and i-f.
tubes. Thus as the incoming signal increases
or decreases in strength the bias is raised or
lowered proportionately and the audio out-
put of the set maintained constant.

ALIGNMENT

The simplified top view of the chassis is
shown along with the schematic diagram and

O
O

20
ICQ )
1® O |

TUBE LAYOUT AND ALIGNMENT
TRIMMERS

o‘-
[

are brought into exact alignment by the two
trimmer condensers “A” and “B,” so marked
in the sketch. The tuned oscillator circuit is
so designed that it tunes to a frequency ex-
actly 177.5 kc. higher than the incoming
signal. This circuit is kept in exact step with
the other two by means of the oscillator con-
denser trimmer "O.”

The first i-f. transformer is in the steel
shield at the right side of the set, while the
second i-f. transformer is at the rear of the
chassis. The i-f. trimmer adjusting screws
can easily be reached through two small holes
at the base of each shield, the primary cir-
cuit adjustment in each case being at the left
and the secondary adjustment at the right.

In aligning this chassis it is essential to
use a high grade oscillator and sensitive out-
put meter. The r-f. signal fed into the re-
ceiver must be very weak or it will cause
the AVC circuit to function, making correct
alignment impossible. The output meter must

' Dotted lines
vsed on phono.
\ models only.

35A

)
'
s
i
f
A
'
)
'

Circuit diagram and chassis layout of the Stewart-Warner Model 109 receiver

170

® SERVICE FOR



GENERAL DATA—continued

be sufficiently sensitive to give a satisfactory
reading with this low signal. These notes
are true in connection with most of the mod-
ern, sensitive receivers using AVC.

Before starting the alignment procedure
see that the volume control is full on, and
the output meter connected either between
the pentode plate and ground through a 25-
mfd. condenser, or across the voice coil,
depending on its sensitivity.

Now proceed as follows:

Set up the oscillator, and tune it to ex-
actly 177.5 kc. Then connect the oscillator
output between the grid cap of the first
detector tube and chassis. Now peak the i-f.

Next twist the aerial and ground wires of
the set together to reduce noise pickup. Con-
nect the aerial wire to the output of the oscil-
lator and ground both set and oscillator.
Adjust the oscillator frequency to 1,400 kc.
and carefully tune the receiver to give maxi-
mum output. Adjust the oscillator output
to produce about one-half full scale deflec-
tion of the output meter.

Now carefully tune the “A” trimmer for
maximum output reading. Due to the fact
that the variable condenser is mounted on
rubber cushion supports, pressure of the
aligning tool will usually cause it to shift
slightly and throw it out of tune. It is
therefore necessary to retune the set repeat-
edly while adjusting any variable condenser
trimmer.

Next retune the set and adjust the “B”
trimmer for maximum output. The “O” trim-
mer should not be touched unless the set is
badly out of calibration at the high-frequency
end of the dial, in which case it can be
recalibrated as follows: Set the tuning dial
at the frequency reading of some station
between 1,200 and 1,500 kc. only, whose ex-
act frequency is known and which can be
picked up without any difficulty. Adjust the
oscillator trimmer O until this station is
brought in with maximum volume. Then re-

adjust the “A” and "B” trimmers, since these
are always affected by any change in the
oscillator tuned circuit.

VALUES AND VOLTAGES

Voltage readings are given in the accom-
panying table. All d-c. voltages measured
with respect to ground, using a high-
resistance voltmeter of 1,000 ohms per volt.
Readings will of course vary, depending upon
the voltage range of the meter, being higher
for higher range meters. This variation is
most marked for second-detector plate voltage.

The various units in the circuit diagram
are numbered. The values of these units are
as follows:

—500 ohm, .25 watt
—.1 mfd., 200 volt
—.01 mfd., 600 volt
—.02 mfd., 400 volt
—100,000 ohm, .5 watt
—.1 mfd.,, 200 volt
—8 mfd., 485-volt elect.
—150,000 ohm, .5 watt
11 —Tone control switch
12 —500,000 ohm vol. control
13A—10,000 ohm g One

WD WO O\ N D I D)

13B— 7,500 ohm § Unit

14 —315 ohm, wire wound
15 —1,000 ohm, .25 watt
16 —.04 mfd., 600 volt
17A—.5 mfd., 200 volt
17B—.25 mfd., 100 volt » *
17C—.25 mfd., 100 volt

26 —980,000 ohm, .5 watt
27 —160,000 ohm, .5 watt
28 —110,000 ohm, 1. watt
29 —.00026 mfd.
30 —.00051 mfd.
32 —1,500 ohm, .25 watt

* In same case.

It might be added that the 109 Chassis is
similar in most respects to the 104 Chassis

except that a type 55 tube is used instead of
the Wunderlich, and a 95 (or 2A5) cathode-
type output tube is used instead of the 47
filament type pentode previously used.
Using the cathode-type pentode permitted the
elimination of the filter choke as used in the
104 Chassis.

Another minor simplification is the elimi-
nation of the oscillator low-frequency padding
condenser.

RCA Victor R-28

This is a superheterodyne operating on an
intermediate frequency of 175 kc. and with
a tuning range of 540 to 1,500 kc. The
power consumption of the receiver is 70 watts
and the undistorted power output is 1.75
watts.

A glance at the circuit diagram will show
that a type 58 tube is used in a stage of
tuned r-f., this stage in turn feeding into a
type 2A7 tube which is employed as a combi-
nation mixer and electron-coupled oscillator.
The mixer feeds directly into the second de-
tector through an i-f. transformer, and the
second detector, which is a type 57 tube, is
resistance-capacity coupled to a 2AS cathode-
type power output pentode.

Volume (sensitivity) is controlled by the
variable resistor R11, which alters the bias
on the r-f. tube and on the mixer tube. Tone
is controlled by the switch S2 which cuts in
and out the condenser C19. When this con-
denser is shunted across the output of the
2A5 tube the high frequencies are attenuated.

Service work in conjunction with this re-
ceiver will be similar to that of other super-
heterodynes of the small type. The line-up
adjustments are made in conjunction with an
external oscillator and an output meter in
the usual manner. The trimmer condensers
on the gang condenser are adjusted for maxi-
mum output when the oscillator is coupled

3! 1] €4 <8 cr clo cu
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GENERAL DATA—continued

RCA VICTOR R-28

VOLTAGE DATA

Tube Grid Screen Plate Plate MA. Heater
R-F. 3.0 95 250 5.0 2.33
Mix.-Osc. 3.0 95 250 3.0 2.33
2nd Det. 6.0 89 170 0.3 2.33
Pwr. 18.0 235 220 32.0 2.33
Rect. (275 volts plate to plate, 60 ma. total) 4.82

Measurements made from cathode to element.

Total cathode current, 11 ma.

to the antenna and the set and oscillator are
both set at 1,400 kc. The wrimmer condensers
C10 and C11 on the primary and secondary
of the i-f. transformer are adjusted so that
the transformer peaks at 175 kc.

All resistance values are given on the dia-
gram so that it is possible to carry out a
point-to-point resistance analysis. The re-
sistor R6 has a value of 250,000 ohms and
R7 a value of 50,000 ohms. Each of these
has a rating of 0.5 watt.

Voltage data is given in the accompanying
table. The values are based on a line voltage
of 115. Readings should be taken with vol-
ume control full on and no signal.

Philco Model 19

In all these models with bass compensa-
tion tone control the cathode of the output
(type 42) rtube was grounded to the sub-
base at the tube socket. This eliminates any
tendency towards oscillation on point 4 of
the tone control.

OSC. DFT. 6A7

Atwater-Kent 60 Series

This receiver was produced in three types.
The first type has a single volume control
regulating the screen-grid voltage. The sec-
ond and third types have dual controls. The
second type employs its dual control to regu-
late the r-f. energy transfer between the Ist
and 2nd rf. tubes and also the screen-grid
voltage. The third type employs the dual
control to regulate the r-f. energy transfer
between the antenna circuit and the 1st r-f.
stage and also to control the r-f. control bias

voltage. These three types can further be
recognized by locating the local-distance
switch. In the first type it is between the

1st and 2nd rf. tubes. In the second type

it is between the 2nd and 3rd tubes and in

the third type it is ahead of the Ist r-f. tube.
°

A-K. Peak Frequencies

The new Atwater Kent Models 155, 246,
266 and 555 employ an intermediate fre-
quency of 262.5 kc. In the Model 448 the
intermediate frequency is 130 kc.

1A 78

:

Clarion 420 Universal

This is an a-c, d-c. superheterodyne em-
ploying a 6A7 as combination mixer and
electron-coupled oscillator, a type 78 in a
stage of high-gain i-f., a type 75 used as
second detector in half-wave connection, dual-
automatic volume control and high-gain
audio amplifier. This tube is resistance
coupled to a type 43 power pentode.

The frequency of this receiver is from
1720 to 540 ke.

As seen from the accompanying diagram,
the rectifier is a 25Z5, the heater of which
is connected in series with the other heaters.
This tube is employed as a double half-wave
rectifier, one section supplying the speaker
field and the other section supplying the
voltages for the tubes.

Note that the voltage-reducing resistor con-
nected in series with the tube heaters is a
part of the power-supply cord and is not in
the chassis.

The manual volume control is a po-
tentiometer in the audio circuit of the type 75
diode-amplifier. This section of the 75 tube,
as well as the mixer-oscillator and i-f. tube,
are tied in the automatic volume control
system.

The center coil of the three in the antenna
circuit is for image-frequency suppression.
This system was covered on page 97 of the
March issue of SERVICE.

Further data on this receiver will be pub-
lished when available.

D/ODE AMPLIFIER 75  OUTPUT-43
- OZMFD.
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This set has dual automatic volume control.
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GENERAL DATA—continued

Tiffany Tone Model I5M

This receiver is made by the Herbert H.
Horn Radio Manufacturing Company, Los
Angeles, California.

The chassis consists of three stages of
tuned radio frequency amplification, a power
detector and a transformer coupled pentode
audio amplifier, as indicated by the accom-
panying schematic diagram. Type '35 vari-
able-mu tubes are used in the three r-f.
stages, a type '27 as power detector and a
type '47 as power pentode.

In case of the use of a type '24 screen
grid tube as power detector, the supple-
mentary diagram in the dotted line box
should be followed. A type "24 wbe is used
in those models having resistance coupling
between detector and pentode.

ADJUSTMENT

A modulated oscillator variable over the
broadcast frequencies should be used in the
alignment of the receiver. The use of an
output meter will insure accuracy where the
ear might tend to be inaccurate.

Turn the condensers on the r-f. coils to
maximum and then turn each one-half turn
back. This adjustment should not vary
except on a long aerial which may necessi-
tate unscrewing them further.

The condenser trimmers should be ad-
justed at approximately 1,300 kc.  The
maximum sensitivity for the rest of the
band should be obtained by spreading the
split rotor plates. It may be necessary to
go over the trimmers and plate spreading
several times before the gang is properly
balanced.

VOLTAGES AND VALUES

Normal voltage readings to be expected
are given in Table 1. The only value not

given is the grid bias for the '47 pentode.
This should be minus 16 volts.

The values of the units used in the Model
15 are given in Table 2.

Philco "All-Purpose'’ Tester

The Philco Radio & Television Corp.,
Philadelphia, Pa., have brought out an all-
purpose set tester specifically designed for
use by Service Men. It is entirely self-con-
tained and consists of a modulated oscillator
covering all frequencies from 105 to 2,000
kc., 2 multi-scale meter having the following
uses; five a-c. voltmeter scales, five d-c. volt-

meter scales (these two with a sensitivity of
2,000 ohms per volt), three d-c, milliam-
meter scales, three ohmmeter scales and tive
a-c. output meter scales. The same mcter
may also be used as a capacity meter.

A series of insulated tip jacks are provided
for the various voltage and current ranges,
both a-c. and d-c.

Hey, You!

Will the guy who continually writes in for
the circuit diagram of the Armstrong Re-
generative Receiver quit writng in and go
jump in the lake.

TABLE 1
Plate Screen Cathode Heater
Tube (Max.) (Min.) (Max.) (Min) (Max.) (Min.)
’35s 233 218 128 92 17 3 2.3
27 218 10 10 28
’47 232 215 220 - 2.5
80 350 a-c.
TABLE 2
Rl — 300 ohms, 3 watts Cl1 —0.1 mfd.
R2 — 10,000 " 1 watt c2 —0.1 "
R3 - 10,000 " - " C3 —0.25
Rt — 20,000 " v C4 —0.002
R5 — 50,000 o Cs —0.1
RG6 250,000 v B c6 —053
vC — 3,000 (Variable) C7 -—8.0 i
TC — 10,000 ~ " Ccg —8.0
R7#* -—500,000 e C9#* —0.02 "
R8* —500,000 v C10%—0.00025
R9* —2 megs. - " C11%—0.5 v
R10%—.25 meg. o C12#—0.1 &

e

R11*%*— 50,000 "

* These items used in the Model 15 previous to the change to audio transformer coupling.

is shown on the schematic diagram.
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GENERAL DATA—continued

THE STORY OF RECEIVER DESIGN
Part Il

AST month we discussed oscillators and
mixer tubes, together with their cir-
cuits. Now we will discuss the intermediate-
frequency amplifier, which will bring us back
into oscillator territory again, as the two have
a close relationship.

The intermediate frequency for any super-
heterodyne receiver must be carefully chosen;
otherwise squeals and signal distortion may
result at numerous signal frequencies. Of
course, the intermediate frequency may be
higher or lower than the received signal band,
but usually it is made lower for a number of
reasons, two of the most important being:

(1) It’is possible to obtain higher gain
per stage and less instability at low fre-
quencies.

(2) Harmonics of the signal produced by
the mixer tube might fall on the intermediate
frequency if it were above the broadcast band,
and of course this cannot occur at low fre-
quencies for the simple reason that any har-
monics produced by the mixer tube would
be higher in frequency than the fundamental
signal wave.

In order to produce the i-f. signal, the
oscillator may be tuned either above or below
the received signal band so that if the signal
were, say, 1,500 kc. the oscillator could be
tuned to either 15,175 ke. or 1,325 kc. to
produce an i-f. signal of 175 ke.

TRACKING

However, the oscillator is most always
tuned to the frequency above the broadcast
signal because this simplifies the problem
of making the oscillator tuned circuit “track”
with the others, and because an oscillator
condenser of smaller capacity than the tuning
condenser in the r-f. mixer circuit may be
used, or one of identical capacity. As an
example, suppose we wished to receive the
broadcast band of 550 t0 1,500 kc. and we
were to use an intermediate frequency of
200 ke. If the oscillator were to be tuned
below the broadcast signal, the oscillator
would have to vary from 350 kc. to 1,300 k.,
whereas if the oscillator were tuned above
the broadcast signal the variation would then
be from 750 ke. to 1,700 ke. The frequency
spread is of course the same in each case;
ie, 950 kc., but tuning capacity waries in-
versely as the square of the frequency.
Therefore we have to consider the ratios.

other tuning condensers. C-1 is a trimmer
which is adjusted to make the oscillator track
at the high-frequency end of the band. C-2
is a trimmer adjusted for tracking at the low-
frequency end of the spectrum, and C-3 is a

ct
LL
£
(a) (&) (¢) (d) (e)
F76.3.

The resonance curves with double peaks resulting from a difference between the
resistance, etc., of primary and secondary circuits, or from mistuning

With the above examples, we have:

Frequency Ratio Capacity Ratio

1500 "
S50 = 2.73 (2.73)* = 7.45
1300 .
—_— = *=13.4
350 3.71 (3.71) 13
1700 2
S = 2.27) = 5.13
250 227 (2.27) 7
c3 TRIMMER FOR
SERIES LOW FREQUENCY
5 ;fACﬁ/NG

TRIMMER FOR
HIGH FREQUENCY
TRACKING

6. 1.

The usual form of padding circuit for
a superheterodyne oscillator

Obviously the capacity ratio of 13.4 is im-
practical and for this reason is never uscd in
broadcast superheterodyne receivers.

There are two methods of procedure, both
of which are commonly used, to track the
oscillator at a frequency interval correspond-
ing to the intermediate frequency above the
signal frequencies. One is the use of an
oscillator condenser of different plate shape
from that of the tuning condensers. The
other is the use of a padded condenser circuit
for the oscillator such as that shown in Fig,
1. You have scen plenty of these before.

PApDING

In this figure, C is the main oscillator tun-
ing condenser which is identical with the

Showing the various sorts of resonance curves produced in an i-f. amplifier with a
change of coupling between primary and secondary

174

series condenser equal to or greater in capac-
ity than twice the value of condenser C,

The choice of 2 best intermediate fre-
quency is somewhat of a problem. The fol-
lowing reasons will make this clear:

(1) The higher the intermediate frequency,
the more difficult it is to obtain high selectiv-
ity and high gain.

(2) The higher the intermediate frequency
the less the possibility of encountering image-
frequency interference due to higher selectiv-
ity of the amplifier tuned circuits off the
resonance frequency.

(3) The higher the intermediate frequency,
the greater the trouble likely to be encoun-
tered from intermediate-frequency harmonics
being fed from the second detector or if.
amplifier circuits back into the mixer circuit.
The obvious reason for this is that the ampli-
tude of lower harmonics is usually greater
than that of the higher harmonics. Thus, the
second harmonic will usually have a much
larger amplitude than the fourth harmonic,
etc.

(4) The higher the intermediate frequency,
the smaller the possibility of interference
from two stations whose frequency separation
is equal to the intermediate frequency. This
is one form of “phantom” image-frequency
interference.

Since there are good and bad points in
cach case, it is necessary that a compromise
be cffected between the above conditions.
Fortunately 175 kc. happens to be quite free
from interference difficulties and therefore
has been used considerably. However, many
other intermediate frequencies are used. as
you well know, and quite often these odd
frequencies are employed to get away from
some form of i-f. interference, such as radio
beacons, etc. Then, too, quite often the selec-
tion of a certain i-f. has to do with the par-
tcular design of the recciver.

I-F. TRANSFORMERS

Excellent selectivity may be obrained with
ordinary universal or duolateral wound coils
at 175 ke, As a mauer of fact, the band
width will usually be t00 narrow for good
fidelity if good coils are used. This is ob-
viated by tuning both the primary and sec-
ondary of the i-f. transformers and adjusting
the coupling between them untl a double
peak appears. In this manner the band width
is preserved yet good selectivity retained.

The amount of coupling at which the dou-
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GENERAL DATA—continued

ble peak begins to appear has been termed
“sufficient coupling.” Fig. 2 shows the shapes
of the i-f. characteristic as the coupling be-
tween primary and secondary circuits is in-
creased. Fig. 2 (a) shows the curve for
very weak coupling, 2(b) for sufficient
coupling, which is broader than (a) and the
double peak beginning to appear, and 2 (c)
the characteristic usually employed nowadays
in which two peaks are clearly noticeable
but of smaller amplitude.

There are two types of coupling between
tuned coupled circuits. (See page 97, March
SERVICE.) These are inductive and capacity
coupling. Both are used in intermediate-
frequency amplifiers although the former is
far more common—almost universal we might
say. One type is probably as satisfactory as
the other, although somewhat more selectiv-

=T

(a)

(6)
FIG. 4.

(c)

The circuit (a) shows capacity coupling

between primary and secondary of an

i-f. transformer, and (b) and (c¢) the

possible resonance curves of such a
transformer

ity may be obtained with carefully designed
capacity-coupled systems. Suppose we con-
sider for the minute two tuned circuits cou-
pled inductively as shown in Fig. 3. Let the
two circuits be identical, then the symmetrical
curve of Fig. 3 (b) results. Suppose, how-
ever, that one of the two circuits has a higher
resistance than the other, which might be
due to a poorly soldered connection, or to
broken strands of wire if the coils are wound
with Litz. Then the curve of Fig. 3 (c)
results.
same band width as (b) but is very unsym-
metrical.

Suppose the curve of Fig. 3 (d) had re-
sulted. This would probably have been due
to too close coupling and the band would be
somewhat wider than (b). The curve of
Fig. 3 (e) is due to misalignment or mis-
tuning of some of the intermediate-frequency
transformers. In this case it is seen that the
band is very broad, which means poor selec-
tivity. At the same time there is no definite
peak to the transformer curve and the ampli-
tude of what little peak there is, is consid-
erably less than in the other examples.

CaraciTy COUPLING

Now suppose we had the circuit of Fig. 4
(a), which is capacity coupled. Again as-
sume the circuits are identical and there will
result a symmetrical curve such as previously
shown in Fig. 3 (b). But suppose now that
the condenser C in Fig. 4 (a) was of a poor
grade, or one which had a low power factor.
It sometimes happens that the power factor
of both paper and mica condensers of poor
manufacture have poor power factors when
they become warm. In such a case the curve
of Fig. 4 (b) would result. It is essential
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This curve has approximately the-

in this type of circuit that every effort be
made to keep the resistance component of
C as low as possible. A curve such as that
of Fig. 4 (c) would probably be due to ex-
cessive regeneration in the amplifier.

It becomes evident that the shape of the
resonance curve of a single i-f. transformer,
or the resultant curve of an entire i-f. ampli-
fier can have an appreciable effect on the
quality of the receiver. If the i-f. amplifier
is too “sharp” it is likely to cut the signal
sidebands—that is, attenuate the higher fre-
quencies. Distorted curves, such as some of
those shown in the accompanying sketches,
likewise have an effect on the signal fre-
quency, atrenuating certain bands and increas-
ing the amplitudes of other bands.

ALIGNMENT

The alignment of intermediate-frequency
amplifiers having pronounced double peaks
is usually a ticklish job unless adequate
equipment is at hand. Usually it should not
be attempted outside a well equipped lab-
oratory. However, it may be accomplished in
receivers without AVC by inserting a micro-
ammeter in the detector plate lead and with
a small signal from a microvolter tuned in;
by adjusting each i-f. trimmer for maximum
on one peak of the i-f. Then, by retuning the
microvolter slightly so that the signal falls
on the other peak of i-f. and again carefully
adjusting all i-f. trimmers. This must be
repeated a number of times until both i-f.
peaks are of equal amplitude. The same pro-
cedure may be applied to sets with AVC if a
small enough signal is used to avoid affecting
the AVC.

Tubes used in the i-f. amplifier are usually
of the variable-mu screen grid, or r-f. pentode
type. There are several reasons for this. We
pointed out last month (See page 134, April
SERVICE) that if maximum selectivity is to
be obtained it is essential that the plate
impedance of the amplifier tube must be so
much larger than the impedance of the load
(i.e., tuned plate impedance) that a constant
current circuit is attained. This is one rea-
son. Another lies in the fact that such tubes
permit very high gain without appreciable
regeneration or instability. Still another lies
in the fact that large signals must not cause
cross modulation or distortion. Thus the
reason for the variable-mu feature.

Usually one or two stages of i-f. are used
in superheterodyne receivers, though a few
receivers use as many as three stages. In this
latter case it sometimes happens that the plate
circuit noise of the modulator or mixer is
appreciable when the sensitivity control is
reduced or when the AVC does not control
the gain of the i-f. tubes sufficiently to re-
duce the gain as fast as that of the r-f. ampli-
fier. When this is encountered, and it is very
rare, the initial bias on the first i-f. tube
should be increased slightly.

With the advent of the 2A7 and G6A7
tubes, it is now possible to control the gain
of the mixer along with the rf. and i-f.
stages, which is an improvement from the
viewpoint of circuit noise and also over-
loading.

G. S. GRANGER.
(To be continued)

Pilot Light Resonance Indicator

Some of the Columbia Phonograph Co.
and some of the Majestic receivers employ a
pilot light type of resonance indicator. If
this light glows with steady brilliancy during
the tuning operation, check the electrolytic
condenser connected in shunt with the con-
trol winding (middle) of what is known as
the “reactance resonance indicator.” When
this condenser is shorted, it limits the opera-
tion of the lamp indicator but does not in-
terfere with the passage of the signal through
the receiver; the operation of the AVC cir-
cuit, etc. However, the same is not true if
this condenser is open circuited. The pilot
light indicator will glow in varying degree
depending upon the closeness to resonance,
but a pronounced hum may develop. In fact
the receiver may oscillate. If this condenser
leaks badly, it may have a varied effect upon
the operation of the pilot light tuning in-
dicator, one of which may be non-uniform
action of the light with respect to the tuning.

High and Low Resistance Voltmeters

What with the many receivers which em-
ploy high values of resistance in different
parts of the receiver and various values of
voltage across the respective points, voltage
measurements are oftentimes confusing., At
least, discrepancies are noted between ob-
served and rated values. In many cases, these
discrepancies are due solely to the difference
in internal resistance of the voltmeter em-
ployed to make the factory voltage measure-
ments for the voltage table and the internal
resistance of the voltmeter employed by the
Service Man. Then again two different read-
ings will be obtained when the voltage is
checked with two ranges of the same instru-
ment. The difference in total meter resis-
tance between the two readings is the cause.
The higher the resistance of the voltmeter
the more closely will the reading indication
approximate the actual voltage in the cir-
cuit. However, it is necessary to give heed
to the effect of such resistance variations
when the d-c. resistance of the voltmeter is
stated in the voltage table and the meter
used is of a different rating.

Testing Electrolytics

Capacity of electrolytic condensers can be
simply measured by connecting these con-
densers in series with a 120-volt a-c. volt-
metet and 115-volt a-c,, 60-cycle line. If the
condenser is shorted, the voltmeter will read
the full 115 volts. The normal reading for
an 8-mfd. unit in this test is usually (with
115 volts) about 109 volts. If the capacity
is reduced to 4 mfd. the reading will then
be about 105 volts.

Sonora 74

If this receiver oscillates and the screen-
grid voltage is high, look to the 25,000-ohm
resistance in the screen-grid circuit. In all
probability it is partially or wholly shorted.
By partially shorted is meant a reduction of
resistance, due to any one of a number of
causes, the major of which is deterioration.
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GENERAL DATA—continued

Fada "RN" Universal

The Fada "RN” a-c., d-c. chassis is used
in the “Super-Fadaleue™ receiver. It has a
total tuning spread of from 75 to 550 meters,
the first spread being from 75 to 200 meters.
The switching is done in the oscillator
circuit.

Since this receiver employs the very latest
in tubes, a short description might be worth
while. Referring to the accompanying cir-
cuit diagram, the antenna circuit feeds into
an image-suppression circuit composed of two
coupled coils, one of which is shunted by a
variable condenser. The signal then reaches
the primary circuit of the input r-f. trans-
former. It will be seen that the primary cir-
cuit is composed of two coils, one of which
has an open end. This open end coil pro-
vides capacity coupling to the secondary in
addition to the inductive coupling offered by
the other primary coil. The capacity coupling
is most effective at the high-frequency end
of the broadcast band and the inductive
coupling at the low-frequency end of the
band. (See page 97, March SERVICE.)

Now we have reached the 6A7 pentagrid
converter tube, which functions both as first
detector or mixer and electron-coupled oscil-
lator. The oscillator coils are at the lower
part of the diagram. There are two pick-up
coils in series, one for the 75- to 200-meter
band and the other for the 200- to 550-meter
band. There are likewise two secondary
coils. Neither of these coils are in any way

Ll

coupled to that portion of the GA7 tube
which functions as the mixer. The coupling,
if one could say that it really existed, is in
the tube itself—that is to say the electron
emission is oscillatory and therefore the in-
coming signal is modulated, or better said,
the result is a modulated plate current.

The result is a beat frequency in the plate
circuit of the 2A7. The intermediate fre-
quency in this receiver is 470 kc. and there-
fore the two i-f. transformers are peaked at
470 ke.

The type 78 tube is used only as a high-
gain i-f. amplifier and this tube feeds the
6B7 tbe. The 6B7, being another multi-
purpose tube, acts as second detector, auto-
matic volume control and intermediate a-f.
amplifier. In the diagram this tube is sort of
spread out, the upper portion showing only
the cathode and the two diode elements which
are connected together so that half-wave
rectification is obtained. Now the diode volt-
age 1s impressed on the control grid of the
pentode portion of this tube and it will be
seen that the control grid connects directly
to the arm of the one-megohm potentiometer
volume control. The diode current in this
circuit is also used for providing the auto-
matic volume control to the 6A7 and 78 tubes
through the two-megohm resistor.

Now, going back to the 6B7 tube, we see
that the rest of the tube is shown below the
diode portion, though it is understood of
course that the cathode is common to both

78

sections.

As a matter of fact, it can be seen
that the suppressor grid is tied into the

cathode circuit. Now this portion of the tube
functions as an a-f. amplifier and is resistance-
capacity coupled to a type 43 power pentode.

Now we come to the power-supply circuit.
All heaters are connected in series in the
usual manner they are employed in a-c., d-c.
receivers. The 25Z5 rectifier has both plates
connected together, but not the cathodes. It
is in effect, two half-wave rectifiers, one sup-
plying the 4,000-ohm dynamic speaker field
only, and the other supplying the voltages
for the receiver proper through a 6 henry
filter choke.

The X in the oscillator circuit represents
one part of the wave-change switch. The
other portion will be found just above the
input r-f. transformer. It is used here only
to cut out the image-suppression circuit when
the receiver is in the 75- to 200-meter band.

All resistance and capacity values are given
in the diagram; no voltage data is available
as yet.

Crosley Names and Chassis

To the best of our knowledge, the follow-
ing models classified by names apply to the
following Crosley chassis numbers.  The
Sextet and Sextet Lowboy are chassis 150.
The Fiver and Fiver Lowboy are chassis 148.
The Totem and Totem Deluxe are chassis
147. More to follow later.

687

' i) Ex il ird
i - - L a)
&yl el '“ﬁé’* Wyiey
"t Pl 8| R SR o [
ok = E ; —'-'—°f,‘,p_ MFO. '—L\
. + . e i QD Q[ﬁ;‘ ,
1;7/#& ] = CONTR.O L §§ -~ 4 %
m‘g?—_l_g; 33’ T8 ##0 MED,
g 82 % ‘ i
K = § = -4 T
: L dg - %. ,Zf'Z'j 300
EE% i'é : o e 50000
' :
\JE & LG LHFD- LMFD. S HFP,
g—x— v / ”mé == T
§ T T 3 Tg,«mT T
3 —1Jr ' ' —_4__:-

Circuit diagram of the Fada *RN” Universal which covers a band of 75 to 550 meters
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GENERAL DATA—continued

New Tubes

We have had a quiet spell in tube an-
nouncements. Only a few have appeared
this month, but it is believed that another
group is on the way.

THE 6A4

The 6A4, which is also identified as the
type LA (Raytheon) is a power amplifier
pentode for use in the power output stage of
automobile radio receivers and in other re-
ceivers employing a 6-volt storage-battery
heater supply.

This tube has the usual 6.3-volt drawing
0.3 ampere. The tube has an amplification
factor of 100 at from 100 to 180 volts plate,
and a maximum power output, with 9 per
cent total harmonic distortion, of 1.4 watts.
At a plate voltage of 180, the grid bias
should be —12 volts. The screen voltage is
the same as the plate voltage in all cases.

The recommended load resistance with a
plate voltage of 180, is 8,000 ohms. Trans-
former or impedance input-coupling devices
are recommended. If, however, resistance
coupling is employed, the grid resistor should
be limited to 0.5 megohm.

THE 53

The type 53 tube is similar in most re-
spects to the previously-announced type 79
tube and is a Class B twin amplifier, actually
being two tubes in one. It has a medium
seven-pin base and, unlike the type 79, re-
quires a heater voltage of 2.5 at 2 amperes.
It is therefore suitable for use in standard
broadcast receivers operating from 110 volts
a-c.

When used as a twin Class B amplifier
with 300 volts plate, it has a power output
of 10 watts. Under these conditions there
is a dynamic peak plate current (per plate)
of 125 milliamperes. The tube operates at
zero grid voltage for Class B work.

The recommended load resistance, plate-to-
plate, at 300 volts is 10,000 ohms.

This tube may also be used as a Class A
driver, with the two grids and the two plates
tied together. Under these conditions, with
a plate voltage of approximately 294 and a
grid voltage of —6, the amplification factor
is 35 and the plate resistance 10,000 ohms.
The plate current will be about 7 milli-
amperes.

The above data was supplied by RCA-
Cunningham.

.

Tone

The usual type of tone control attenuates
the high frequencies and therefore makes the
lows appear more pronounced. Lately many
of the manufacturers have turned to the old
system of tone compensation wherein certain
bands of the audio-frequency range are given
rising characteristics.

Since it is possible to increase the ampli-
tudes of either the bass or treble, and if con-
trols are provided for both bass and treble,
the set owner can adjust his receiver to
“fir” his ears.

We believe such arrangements might prove
welcome on many of the older sets—and it
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might be that you fellows could make some
nice jobs out of this system.
We are working on this data now and will
present it next month.
°

Speaker Fields and Bias

Many receivers having the speaker field
in the negative leg of the power system and
wherein the drop across the field is employed
as the bias for the power tubes, may produce
effects not attributable to poor tubes.

In such arrangements the main supply for
the speaker field is the total plate current of
the tubes, mainly the power tubes. Let the
power tubes get a bit seedy and the field
current decreases, At the same time the
bias on the power tubes is altered.

One condition intensifies the other until
things get so bad the set hardly functions at
all. New tubes will immediately bring things
back to normal.

So—little volume and distortion may prove
to be nothing more than a couple of power
tubes only partially shot. The same tubes
used in another receiver might still work
fairly well.

.

Crosley Model 147

The Crosley Model 147 chassis is used in
the Totem and Totem DeLuxe receivers. It
is a four-tube tuned radio-frequency job for
operation on either a-c. or d-c. lines of 110
volts.

As with the usual arrangements of this
type circuit, the heaters of the receiving tubes
and the filament of the rectifier tube are con-
nected in series and operated direct from the
line through a limiting resistor.

In the earlier models of this chassis, a type
KR-1 rectifier tube was used. In later models
a type 37 tube is used as the rectifier.

Note that the antenna and r-f. coils employ
a combination of inductive and capacity
coupling. Also note that a few turns of wire
around the aerial lead function as a capacity
and in this role permits a certain amount of
feedback from the detector plate circuit. This.
regeneration boosts the sensitivity of the re-
ceiver and adds somewhat to the selectivity.

Voltage data for both an a-c. and d-c. pow-
er supply is given in the accompanying table.
These voltages should be measured with the
receiver in an operating condition but with
no signal. Plate voltages should be measured
from plate to cathode; screen voltage from
screen to cathode and bias voltage from
cathode to negative of the "B” supply.

R C A Power Transformers

The power transformer used in the RCA
33.AC is also suitable for use in the Radiola
18-AC, 51-AC and in the Victor 7-11. The
power transformer used in the RCA R-11 is
also suitable for use in the RE-18, RAE 26,
RE 18-A and R-21. The power transformers
in the RCA R-42 and R-48 are the same.

CROSLEY MODEL 147 VOLTAGE DATA

WITH A-C. POWER SUPPLY

Tube Plate Screen Bias Filament
R-F. 104 104 1.3 5.6
Det. 5 7 1.2 5.6
Output 92 95 14.0 5.6
Rect.* il 118.0 5.6
WITH D-C. POWER SUPPLY
R-F. 100 100 1.2 5.6
Det. 5 7 1.0 5.6
Output 92 95 12.0 5.6
Rect.*® 3 102.0 5.6
* Type 37 7&)&
.003MF frC O2ME
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The diagram of the Crosley Model 147 receiver of the “Universal” type, using a 37
or KR-1 tube as rectifier. Note that combined inductive and capacity coupling is
used in the r-f. transformers
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CLASS B AMPLIFIER
By I. A,

HE development work done on Class B

tubes has brought this system of am-
plification to a point where it has many
advantages. Unfortunately, unlike Class A
amplification, load impedances and match-
ing units used in Class B operation are fair-
ly critical and due to lack of care in the
choice of these units many an amplifier con-
structor has unjustly condemned Class B
amplifiers.

An intensive oscillograph study was made
of the amplifier described below and the ac-
tual harmonic level was found to be 7.3%
at 10 watts. While ideally perfect repro-
duction has zero harmonic content, 7.3% is
suthiciently low to be of negligible value in
so far as the average ear is concerned. At
lower power levels, the harmonic content is
naturally reduced, being less than 5% for
power outputs under 6 watts.

THE TYPE 53 TUBE

The 53 tube used in this amplifier con-
sists of two triodes in one envelope. The
filament is designed for a-c. operation and
takes 2.5 volts at 2 amperes. The rated plate
voltage is 300 for Class B and 294 for Class
A. These values have been exceeded some-

* Kenyon Transformer Co., Inc.

WITH TYPE 53 TUBES
Mitchell*

what in the amplifier described for the sake
of the lower harmonic content thus made
possible. The tube can be used for Class A
operation, by paralleling grids and plates,
in which case the tube draws 7 ma., has an
amplification factor of 35, and a power
output of 400 milliwatts. In Class B, the
static plate current is approximately 17.5 ma.
per plate and the maximum average plate
current approximately 30 ma.

The amplifier itself is of standard type.
Either of two universal input transformers
can be used without altering the layout.
The first transformer has two primary wind-
ings, one for a detector plate or high-im-
pedance pickup, the other for a double-but-
ton mike or low-impedance pickup. The
second transformer has facilities for connect-
ing a 50-, 200-, or 500-ohm line; a single
button, a double button, or parallel micro-
phones; three 200-ohm lines used simulta-
neously; three 500-ohm lines used simul-
taneously; or one 500-ohm and one 200-ohm
line used simultaneously. These universal
features lend themselves admirably to the
non-elaborate mixer systems required in the
P.A. field. The input transformer feeds to
the first grid through a 100,000-chm poten-
tiometer volume control. This first tube is
a 57, and with the impedance coupled circuit

shown, a very high amplification is obtained.
This high amplification plus the high am-
plification in the Class A 53 following brings
the overall gain of the amplifier to a high
value; sufficiently high to work standard mi-
crophones directly to the input. The 53
Class A tube is worked into the Class B
tube through a special transformer with high
stepdown ratio and low leakage reactance.
The Class B tube works into an output trans-
former with universal windings. This trans-
former has a 500-ohm output and also a low-
impedance output of 15 ohms tapped at 8
and 4. In this way one or two speakers
can be placed right with the amplifier and a
500-ohm line run to ome or two other
speakers some distance away. Two mag-
netic speakers can be connected in series
directly to the output plates.

HuM LEVEL

As in all high-gain a-c. operated ampli-
fiers, the tendency for high hum level is
strong. The sources of hum can readily be
classified as below:

(1) Plate supply hum: The use of adequate
reactive, resistive, and capacitive filter-
ing reduces this to negligible value,

(2) Filament supply hum: The use of accu-
rately center-tapped filament windings
and heater type tubes reduces this to
negligible value.

(3) Electrostatic pickup: Shielded transfor-
mers and short, high-potential leads
minimize this. Inasmuch as a mercury-
vapor rectifier is used, the power
transformer windings should be fully
electrostatically shielded.

(4) Magnetic pickup: This is the most dif-
ficult form of hum to cure and can
generally only be controlled by placing
the components and wiring carrying a-c.
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PUBLIC ADDRESS—continued

as far as possible from the balance of
the equipment. If the amplifier is made
in one unit, the chassis should prefer-
ably be made of aluminum to minimize
the effect of stray fields through the
chassis. The input transformer is most
likely to pick up hum, and should be
placed far away and at right angles to
the power transformer. If possible, this
transformer should not be screwed down
till the amplifier is completed, at which
time it can be rotated to the point
where minimum output hum is found
and then screwed down. The audio-
frequency tubes are prone to pick up
hum from the filter chokes and recti-
fier tube and should be spaced or
shiclded from them.

Two-PIECE CONSTRUCTION

The amplifier as actually constructed is in
two sections, one being the power supply
and the other the audio amplifier. In this
way, the absolute maximum of spacing can
be obtained and stray fields need not be
considered further. This two-piece construc-
tion is particularly handy where a portable
case is used for P. A. work. The narrow
chassis made possible by this two-piece con-
struction can readily be set in a standard
carrying case with a loudspeaker in each
case. This really makes the ideal portable
job. It is important when using two speak-
ers in this manner that they be properly
phased; that is, that they both push in and
out at the same time. Improper phasing can
be checked quickly by the “dead spots” no-
ticeable a few feet from the speuakers.

What's This Thing Called Level?

We are all used to rating the power out-
put of amplifiers in watts. We have been
doing this for years. Recently, however,
manufacturers of microphones and other
pieces of apparatus have started to rate the
power output of their equipment in decibels,
above or below a reference power called
zero level.

In most of our past articles on public-
address equipment we have also resorted to
the decibel, mainly for the reason that stating
power levels in watts or milliwatts would
not have given the whole story, nor permit-
ted you to apply the data to other apparatus
where the power output is invariably stated
in decibels.

We all went through the same sort of
thing in connection with wavelength and
frequency. But where frequency is now a
common reference, and one we are all used
to by this time, the decibel is still foreign
to many of us. So, we thought it a good
idea to cover the whole subject of power
level for those who have had difficulty mak-
ing the new unit of measure sit up and do
the proper tricks.

THE DECIBEL

By common agreement among manufactur-
ers and engineers, the reference level or zero
level for the decibel scale has been chosen
as six milliwatts, or .006 watt, which is the
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Here are two charts which provide values in watts for various power levels in decibels

same thing. This means that zero db. is 6
milliwatts. *

Even so, one might ask of what earthly
value such a unit of measure as the decibel
might have when it is evident that we could
continue to express power levels in watts and
fractions of watts and still know perfectly
well where we stood. Well, the reasons
are many.

Now, before we start giving the reasons
for the use of the decibel as a unit of measure,
ler's find out what it is. In the first place, it
is a logarithmic unit expressing the ratio
between two powers. Thus, when referred to
power levels, it expresses the ratio between
the power level at some point in the circuit
and reference or zero level which we know
to be six milliwatts. To put it mathematically,
if the powers being compared are power-1
and power-2, then the ratio P; /P as expressed
in decibels is given by the equation

Power ratio in decibels = 10 logie (%)
2

It is obvious that there are certain power
ratios for each different value of db. Fig. 1
shows graphically the power levels corre-
sponding to various db. levels. The graph
(b) is merely a continuation of graph (a).
Thus, from these graphs it will be found that
-+14 db. is 0.15 watt, +20 db. is 0.6 watt,
—+34 db. is 15 watts, and from graph (b) we
sce that 4-10 db. is .06 watt, 0 db. is .006
watt, —10 db. is .0006 watt (we are now
below zero level) and —16 db. is .00015
watt, etc.

VALUE OF DECIBEL

Now as to the value of the decibel. In the
first place, this unit of measurement has rea-
son and justification for existence because the
effect sound has on the human ear is approxi-
mately proportional to the logarithm of the
intensity. Or, to put it in another way, the
human ear cannot note an increase in sound
intensity if the actual increase is on the basis

* Standardized by General Radio Co.

of 1t0 2, 2t 3, 3 to4, e, but notes a
change in intensity only when the sound in-
creases in greater and greater jumps each
time, such as 1 to 3, 3 to 7, etc. It is the
extent or ratio of each of these jumps which
we measure in decibels, the decibel itself
merely representing the ratio for purposes of
convenience. Thus, 1 db. represents a power
ratio of about 5 to 4, while 20 db. represents
a power ratio of 100 to 1. You will note
from this that the ratio has increased tre-
menodusly. Now, if we state the same values
in watts we see that 1 db. is equal to .007
watt and 20 db. is equal to 0.6 watt.

Thus, we see that one advantage of the
decibel as a unit of measure lies in the fact
that we can design, say, attenuators which
provide increases and decreases by so many
decibels for each position and that a change
in sound intensity will be noted by the human
ear for each step on the attenuator.

But the above is far from being the most
important reason for the use of the decibel.
The real value lies in its convenience as a
unit of measure whereas if we were to ex-
press values in watts and fractions thereof
we would run into very large numbers.
Furthermore, the decibel permits us to ex-
press the ratio of input to output power
levels of a complete amplifier unit—such as
the one shown in Fig. 4—in addition or
subtraction as the case may be. This will be
better understood when we describe the ex-
tension of the charts of Fig. 1.

The table of Fig. 2 allows us to extend the
charts of Fig. 1 as much higher or lower as
we wish. This table gives the minus and
plus power ratios equivalent to different
values of decibels, or, in other words, the
power ratios expressed in both gain and loss
(above or below the zero level of 6 milli-
watts). First, however, let us see how we
can cxtend the table of Fig. 2 if necessity
should arise.

We see from this table that if decibels are
added, power ratios must be multiplied.
Likewise, if decibels are subtracted power
ratios must be divided. This is because the
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PUBLIC ADDRESS—continued

decibel 1s a logarithmic expression. Thus,

20 db.— 10 db. =10 db. and the corre-
L . .01

sponding power ratio is: ; —-Lor1o db.

— 2 db. = 8 db. and the corresponding pow-

1
er ratio is: 61 — .158, and 1.5 db. — 1.0 db.
— 0.5 db. and the corresponding power ratio
710
15 - = §91
ST

Now, as stated above, and as evident from
the table, the power ratio for 1 db. is .794
and for 10 db. is .1. Therefore 11 db. would
be .794 x .1 = .0794, or .079 if only carried
to three places. The table shows this is cor-
rect. Therefore 20 db. would have a corre-
sponding power ratio of .1 x.1 = .01, and
30 db. a ratio of .1 x.1 x.1 ==.001, etc.

APPLICATION OF DECIBEL

Now let us see how this can be used in
public-address work. Suppose we had a dou-
ble-button carbon microphone whose output
was —60 db. (.006 microwatts) and we
wished to supply a hall with programs. Sup-
pose the dimensions of the hall were 40 feet
high by 40 feet wide by 100 feet deep. The
volume of the hall is therefore 40 x 40 x 100
= 160,000 cubic feet. From Fig. 3, which is
a table worked up from experiment and re-
search, we find that about 1 watt of acoustic
power would be required to fill the hall.

If average baffle-type dynamic speakers
were to be used, an average conversion effi-
ciency (electric power to acoustic or sound
power) of about 5 per cent could be expected.
If the best modern baffle-type dynamic or
good horn-type speakers were used an aver-
age efficiency of about 10 to 20 per cemt
might be obtained. However, using the 5
per cent efficiency for our case, we find that
20 watts of electrical energy must be de-
livered to the speaker or speakers, because 1
watt is 5 per cent of 20 watts.

Since the usual dynamic speaker is only
capable of handling properly about 6 or 7
watts, three speakers would be required.
From Fig. 1 we see that 20 watts corresponds
to a power level of 35.25 db.——say 36 db. w0
be on the safe side of things.

Now, our carbon microphone has an out-
put of —60 db. or is “60 db. down.” We
need a gain of 36 db. in our amplifier, so
we sece that the total amplification which
would be required would be 60+ 36 =96
db. If a mixer were to be used an additional
10 db. amplification would be required to
overcome the minimum mixer loss which is
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A power level chart for an average public-address system

usually about 10 db. But, such a simple sys-
tem would probably not require a mixer
since one of the amplifiers would probably
have a gain control included which would
serve the same purpose.

Now the main amplifier will usually be
found to have a gain of about 70 or 80 db.
If we use the figure of 70 db., we see that a
pre-amplifier of 26 db. gain would be re-
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Fig. 3. A graph from which may be
determined the acoustic power required
for a predetermined room area

quired 10 make up the necessary total of 96
db. The usual pre-amplifier has a gain of
about 30 db. Therefore we will have a com-
fortable margin of gain. This additional gain
may be needed, however, since the figure for
microphone output is that for a person talk-
ing 2 feet from the microphone and speaking
in a normal tone. The output of the micro-
phone will vary inversely as the square of
the distance between the person speaking and

DECIBEL—POWER RATIO CHART

Power Ratio

Power Ratio

Power Ratio
Db. Loss Gain Db. Loss Gain Db. Loss Gain
1.0 794 1.26 4.5 355 2.82 8.0  .158 6.31
1.5 710 1.41 5.0 316 3.16 8.5 141 7.08
2.0 631 1.59 5.5 282 3.55 9.0 126 7.94
2.5 562 1.78 6.0 251 3.98 9.5 112 8.91
3.0 500 2.00 6.5 224 4.47 10.0 .100 10.00
3.5 447 2.24 7.0 .200 5.00 10.5 .089 11.22
4.0 .398 251 7.5 .178 5.62 11.0 .079 12.59
Figure 2
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the microphone. Therefore, if the speaker
should be 4 feet from the microphone instead
of 2 feet, the power output will be decreased
to 25 per cent of its former value, or it will
be 6 db. less (i.e, 54 db.). Therefore a
margin of 6 db. to 10 db. will usually be
necessary to take care of such conditions.

AMPLIFIER REQUIREMENTS

Now let us set up the amplifier require-
ments. The output of the power amplifier is
36 db. and since its gain is 70 db. the re-
quired input level will be —34 db. Now 34
db. =10 db. +- 10 db. -- 10 db. 4 4 db. and
the corresponding input power will be .1 x
.1x.1x.398 x.006 ==.0000024 or .0024 mil-
liwatts. Now the output of any pre-amplifier
will be about 1 milliwatt so no doubts need
be entertained about loading up the power
amplifier. Therefore the specifications are:

POWER AMPLIFIER

Output—20 watts.

Output impedance—500 ohms.
Gain—70 db.

Gain control included.

Input impedance—200 ohms.

PRE-AMPLIFIER

Gain—30 db.

Input and output impedance 200 ohms.

Input adapted for double-button carbon
microphone.

Fig. 4 shows a level chart of the system.
Note that since three 15-ohm dynamic speak-
ers are used in parallel a 5-ohm line will be
required and since each speaker will take
one-third of the power, the level delivered to-
speakers will be 5 db. less; see Fig. 2.

(Continued from page 168)

We have no intention of employing SER-
vICE to further the ends of any one or a
group of service organizations if for no other
reason than the unfairness and shortsighted-
ness of such a move. The good that SERVICE
can do and has done lies elsewhere. Should
it become the central organ for an associa-
tion or group of associations, it would only
weaken itself as a medium for the commu-
nication of technical data for which it was
originally instituted. It is for this reason
that we must take an impartial attitude
toward any form of service organization and
be as impartial in presenting plans which
we consider worth accepting.

® SERVICE FOR



Auto-Radio . . .

RCA Victor M-34

This receiver is a superheterodyne and em-
ploys some of the latest tubes, such as the
6A7 and 6B7, as shown in Fig. 1.

The total battery current drawn is 5.5 am-
peres. The undistorted output of the re-
ceiver is 2 watts. The loudspeaker field cut-
rent is 1.35 amperes and the total plate
current for the receiver is 53 milliamperes.

A vibrator type transformer-rectifier is em-
ployed as the B power unit, which is con-
tained in the receiver, and this provides a
maximum d-c. voltage of 250.

SERVICING DaTA

The three r-f. line-up condensers and two
i-f. tuning condensers arc accessible and may
require adjustments. The r-f. adjustments
are made at 1,400 kc. and the i-f. adjustments
at 175 kc. The r-f. adjustments are made
with the receiver in its case, access to the
adjusting screws being obtained through a
slot in the bottom of the case. For the i-f.
adjustments, however, it 1s necessary to re-
move the rear cover in order to couple the
oscillator to the first detector. The following
procedure should be used for either adjust-
ments:

The three r-f. line-up condensers are ad-
justed at 1,400 kc. Proceed as follows:

(2) A fairly accurate adjustment can be
made by using the ear for an indicating de-
vice, thus eliminating the need of an output
meter and the necessity of removing the rear
cover to connect 1t.

(b) Couple the output of a modulated os-
cillator from antenna to ground, set the tun-
ing dial at 140 and the oscillator at 1,400 kc.

(c) Place the oscillator and receiver in
operation and adjust the oscillator output so

10-60
MMFD,
1 re amoL
I ccans

that a weak signal is obtained in the loud
speaker when the volume control is full on.

(d) Then adjust the three line-up con-
densers until maximum sound in the speaker
is obtained. Readjust these condensers a sec-
ond time as there is a slight interlocking of
adjustments.

For a more accurate adjustment, the use
of an output meter is recommended. How-
ever, this will require the removal of the rear
cover in order to connect the output meter
across the speaker voice coil. Also the bot-
tom and Radiotron side of the chassis must
be shielded together with the transformer so
that vibrator noise will not be obtained, due
to removal of the case shielding.

In order to make the i-f. adjustments, it is
necessary to remove the rear cover, due to
the fact that the external oscillator must be
connected between the control grid of the first
detector and ground. Proceed as follows:

(a) Use a modulated oscillator set at 175
kc. and use it in connection with an output
meter.

(b) Remove the receiver from its case,
shield the transformer and Radiotrons as pre-
viously described, place the receiver in oper-
ation and connect the oscillator output be-
tween the first detector grid und ground.
Connect the output meter across the voice

coil of the loudspeaker. Then connect the
antenna lead to ground and adjust the tuning
condenser so that no signal except that of
the i-f. oscillator is heard at maximum vol-
ume. With the volume control at maximum,
reduce the external oscillator output until a
small deflection is obtained on the output
meter. Unless this is done, the action of
the AVC will make it impossible to obtain
correct adjustments.

(c) Each if. transformer has but one
winding that is tuned by means of an ad-
justable condenser, the other windings being
untuned. The condensers should be adjusted
for maximum output.

At the time i-f. adjustments are made it
is good practice to follow this adjustment
with the r-f. adjustments, due to the inter-
locking that always occurs. The reverse of
this, however, is not always true.

The voltage data for this receiver is given
in the accompanying table. The values given
are based on a battery voltage of 6.3.

ViBRATOR UNIT SERVICING

Referring to the circuit diagram, it will
be noted that the primary and secondary of
the vibrator transformer are center tapped.
By connecting the outside of each winding
to the contacts of the vibrator and using the
arms and center taps of the windings as
sources of input and output voltage, a com-
bined generating and rectifying action is
obtained.

When the switch is turned on one por-
tion of the vibrator makes and breaks con-
tact. This constitutes the driving action of
the unit, and is in no way connected with

RCA VICTOR M-34 VOLTAGE DATA

Tube Cathode to Cathode to Cathode to Plate Heater
Ground Screen Plate MA.

R-F 37 92 253 7.0 6.06

1st Det. 3.7 92 253 12.0 6.06

Osc. 0.0 — 253 Total 0

2nd Det. 3.2 92 236 6.0 6.06

Power 26.5 230 217 27.5 6.06
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Complete circuit diagram of the RCA Victor M-34 auto-radio

superheterodyne receiver. The diagram includes the circuit of

the vibrator-type “B” power unit. Sketches of the vibrator are

shown on page 182. The switch S-2 in the primary circuit of
the a-f. transformer is the two-point tone control
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AUTO-RADIO—continued

the other circuits. The primary vibrator
functions to connect the input low voltage
current first across one half and then across
the other half of the primary of the trans-
former. This results in a pulsating direct
current applied to the primary in an alter-
nating direction. The result is an a-c. volt-
age emanating from the secondary of the
transformer; as the transformer has a step-up
ratio the a-c. secondary voltage is consider-
ably greater than the primary. The second-
ary vibrator functions in a similar manner
as that on the primary side, so that by re-
versing the alternations applied to the load, a
pulsating d-c. is obtained. After ﬁltermg,
this is used as plate and grid supply in the
receiver,

BEND AT
THIS POINT

Fig. 2 (a) Showing the vibrator and
adjustments. The top view is shown
below

Proper adjustments of the various contacts
are made in the following order and manner:

1. With 8 and 10 (see (a) and (b) Fig.
2) firmly held against their respective stops
and with 3 and 5 in contact with 8 and 10
respectively, the air gap between 1, 6 and 2,
7 shall be 0.015” plus or minus 0.005.” On
no particular unit, however, shall the dif-
ferences between the two air gaps exceed
0.005."

Fig.2 (b) Top
view of the
vibrator unit of
the “B” power
transformer.
Theproperad-
justmentstobe
made are de-
scribed in the
accompanying
text

71-2:10-5 PRIMARY

$~1: 8-3 SECONDARY

2. Adjust the buzzer screw, 11, so that
when the position of the armature is such
that 1 and 2 are just making contact with 6
and 7 respectively, the contact between 4
and 9 shall just be breaking.
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If any pair of contacts show excessive
sparking, the following procedure will in
general reduce the sparking to a minimum.

For example, consider the case where ex-
cessive sparking is occurring between 6 and
1. Sparking will be reduced to a minimum
by bending the armature spring on that side
(secondary side) away from 6 and toward 8.
If the bend is too small, only a small change
will be noted. However, if an excessive bend
is made, the sparking will be transferred from
6,1 to 8,3.

The same method may be applied to any
pair of contacts. Usually only a slight bend
will be necessary. Although after bending,
no change in the position of the armature
contacts may be noted, a sufficient change in
the initial force requirements will have been
made to reduce sparking.

When connected to a 6-volt primary source,
the output voltage across a 5,000-ohm re-
sistor (connected in place of the receiver
load at the output of the filter), must be
240 volts or greater.

INSTALLATION

The remote tuning control is designed to
be mounted on the steering column. This
connects to the receiver through a flexible
shaft. The receiver may be mounted back of
the instrument panel. It should be so mount-
ed that the under-surface of the receiver case
is in a horizontal position.

It is important that if the negative side
of the storage battery is grounded that the
two leads equipped with spade terminals
and located beneath the radio chassis be re-
versed. If the positive side of the battery is
grounded, no change is necessary.

The usual interference suppression units
come with the receiver and these should be
put to use in the usual manner.

The following suggestions may prove use-
ful when making installations on the par-
ticular cars mentioned,

Chevroler 1933—Mount chassis on the left
side, end against car bulkhead and use short
flexible shaft between recciver and tuning con-
trol. Use both suppressor condensers, one
on the ammeter and one on the generator.
Use all suppressors. Place a copper screen
under the toe board on right side, 10” x 10"
to prevent the body from radiating ignition
interference which may be picked up by the
antenna. This screen must be grounded.

Plymouth 1933—Mount chassis on left
side, back against car bulkhead and use
3374" flexible shafi. Use both suppressor
condensers, one on ammeter and onc on gen-
erator. Use all suppressors.

Ford V-8, 1932—Mount chassis on left
side, end against car frame and use short
flexible shaft. Use one condenser, connected
to the generator. Install eight spark plug
type suppressors only, no distributor suppres-
sor being necessary.

The majority of cars will be found to be
entirely free from ignition noise when the
standard equipment is used. Usually mount-
ing the chassis on the right side of the bulk-
head will be found most desirable, although
if a heater is used, the left side will be
preferable.

Auto Antennas

Philco states that Auburn is equipping all
closed models with a top antenna. The Reo
Royale N-2 for 1933 is equipped with an
antenna, while the Flying Cloud Model 52 is
equipped with an antenna on special order
only.

The open and convertible models, both
Auburn and Reo, will be supplied with
antennas on order.

°

Philco EF Vibrator

The Model EF full-wave vibrator takes the
place of the EB dynamotor in the Philco
Model 6F receiver. The cable connection
between the vibrator and the Model 6F com-
pletes the installation of the vibrator. Term-
inal 1 is connected directly to the main bat-
tery lead. Terminal 2 is the cable shield.
Terminal 3 is connected to the radio switch.
Terminal 4 is the B4 high-voltage lead and
is connected directly to the plate circuits.

°

Philco 12-122

The original Model 12 was similar to the
Model 8 and was properly known as Model
12—Code 121. The present Model 12 is
the Model 12—Code 122, and is similar to
the Model 9 except that it is for 12-volt
operation. The tubes, the circuit and the
base arrangement are the same. Fig. 1 shows
the wiring of the tube heater circuits. Since
6.3-volt tubes are used, a series-multiple con-
nection must be used to operate from a 12-
volt battery.

RE DET.OSCA LF. 2"°DET. ISTAUDIO  OUTPUT
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The shunt resistor on the oscillator tube
has a value of 21 ohms. The pilot light
resistor is 30 ohms. The speaker is the
A-9 and is equipped with a 12-volt field.
The Model EE dynamotor is used, supplying
40 ma. at 220 volts.

The Model 12 has been designed especially
for bus and boat installations where 12-volt
battery systems are used.

°

Selling Auto-Radios

Recently I took on a line of auto-radio
receivers. I was stumped as 1o selling them
until I thought of this idea: I approached
a number of car salesmen. Whenever they
sold a car they gave me the customer’s status,
then I followed this lead.

If I sold this customer, then I gave the
car salesman a commission. This has sold
quite a number of car and house radios for
me whereas, without the above I wouldn’t

have even met these prospects. Both the
car salesmen and myself are very well
pleased.

S. Rider

® SERVICE FOR



FOR THAT TOUGH JOB

Use Our

INDIVIDUAL
DIAGRAM SERVICE

Many times Service Men have asked us how
to get individual diagrams of receivers, ampli-
fiers and test equipment which they have been
unable to obtain. We have diagrams available
for fully 90 percent of all the receivers, ampli-
fiers and test equipment which have been man-
ufactured.

In the past we have supplied local Service
Men with individual diagrams, and we are now
prepared to extend this service to all men in
the field, wherever they may be located.

Realizing the need for quick service, your
diagrams will be sent within twelve hours of
the time we receive your order—photostats
slightly longer. In order to make this possible,
we must have the exact brand name and model
number of the unit on which you are working.

Individual diagrams, 35 cents,
(Add 5 cents for foreign mailings).

postpaid.

SERVICE HEADQUARTERS
John F. Rider Publications, Inc.

1440 Broadway New York, N. Y.

SERVICEMEN

by the thousands—find
THERE IS A DIFFERENCE!

I. Wire leads alloyed
to copper on end of
resistor-bar. No end
caps to loosen. Strong
mechanically to with-
stand  vibration or
twisting.

2. Molten copper bond
is blown at terrific
speed into pores of

3. Pressure - molded
and fired in automatic
furnaces. The resist-
ance value is perma-
nent.  Will operate
at twice rating with-
out injury.

resistor-bar  ends,
forming a permanent
union of high con-
duetivity.

Once servicemen bought just re-
sistors. Now they demand ‘‘Certified’”
Continentals, identified by the distine-
tive GREEN label, for freedom from
those troubles that destroy customer
confidence and waste profits. Mail the
coupon for the full story and the name
of a nearby Continental jobber.

[]
Suppressors, too!
Having trouble with aute-radio

ignition interference? Replace in-

effective suppressors with Conti-

nentals, now wrapped in cellophane

to reach you in perfect condition.

Mail the coupon for prices and

complete information.

Mail this Coupon today.

CONTINENTAL CARBON Inc

|
|

13900 LORAIN AVE. » CLEVELAND, OHIO o
Canadian factory » Toronto, Ontario |

1
l Please send me full information about Continental ‘‘Certified’”’ Resistors
|

and Suppressors. Also the name of a nearby Continental jobber.

Name .

Address

MAY, 1933 e

SAY You Saw IT IN SERVICE

MAKE MONEY
with
PUBLIC ADDRESS

Think of the opportunities with equip-
ment like this . . .

neat, professional looking, with a known record to inspire
confidence and bring business to you. Equipment that has
handled many of the most important jobs of recent years.
For instance:—

George Washington Bicentennial Celebration
Chicago Outdoor Music Festival
Standard Equipment on Chicago Bus Lines

Used exclusively by nationally known chain
store systems

And many others.

With such equipment business will come easier. Every
convention, banquet, political rally, outdoor gathering and
sporting event, every live retail store, will be a prospect
for you, either for rental at a good fee or for outright
purchase. And now a newer, even better portable unit is
added to this famous line.

The New WEBSTER Model “K”’

New ease of handling (Note handles on sides of the case).
Easy to carry, to swing in position, or in and out of a car.
Better tone qualities than ever thought poessible in P. A.
before. Set it up in competition with other outfits and it
will clinch the job.

Use it indoors or out, as portable or permanent installa-
tion; ideal for sound trucks. Ample volume for 5 dynamic
speakers and is eflective with phonograph, microphone, or
radio input. Employs 5 latest type Cluss A tubes; a 3
stage amplifier of 15 Watts output. Tubes and all vital
parts fully protected, readily accessible. Integral control
panel. An up-to-the-minute, thoroughly dependable ampli-
fier. Smart looking job, too.

And when you learn the price and terms—well, we've seen
no such value anywhere. Send for the facts.

THE WEBSTER COMPANY
3825 West Lake Street Chicago, Illinois

Use This Coupon

[] Please tell me the price of your new MODEL “K”
[] Also send catalog showing entire line

NAME .
ADDRESS
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Test For Noisy Tubes

At the prescnt time noisy tubes seem to
be about as prevalent as weak ones and the
problem of tube testing is complicated by
the fact that short indicators are very seldom
helpful in detecting tubes defective in this
respect. The conditions that cause noise are
not limited to intermittent shorting of tube
elements and the problem of giving a noise
test looms large and bafiling. Many tube re-
placement sales are lost because the dealer
is unable to demonstrate that a tube is noisy.
The method here described has been used
with great success and is passed on for what
it may be worth.

DESIGN

With the aid of the accompanying diagram
it should not be dithcult to construct the
apparatus required and perhaps some will be
able to make variations and improvements.
Briefly, a regenerative detector is used with
an audio amplifier and a loudspeaker. The
grid coil is any convenient size and has four
turns between taps. The number of taps is
determined according to the maximum num-
her of elements in tubes which are to be
tested. At the present time, I think that seven
are sufficient since only one connection is
made to the filament. No tuning condenser
is used. Several sockets to accommodate the
various tubes are arranged for use and a
connection from each element (one for the
filament) is made to a scparate tap on the
grid coil. The plate circuit tickler coil is
wound with sufficient turns to produce oscil-
lation. Some method of oscillation control
should be included, such as variation of the
tickler coil position or otherwise.

OPERATION

The operation of the apparatus is very
simple. The tube to be tested is inserted in
the proper test socket and the detector is
adjusted to oscillate weakly. Tap the tube
under test and observe any noise produced.
If it is noisy, it will produce the same noise
as it would in a receiver. If it is normal, it
will emit a ringing sound the same as when

4 TURNS
EACH
SECTION

Diagram of oscillating circuit for test-

ing noisy tubes. The unit may be used

with headphones or an amplifier and
loudspeaker
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ANNOUNCEMENT

Though the “On The Job” department has
no doubt been of value to many of our read-
ers, we feel that its value can be greatly in-
creased by adding technical items which apply
10 both the shop and the field. Therefore,
Starting with this issue, we will run not only
merchandising suggestions but also kinks and
testing systems which appear to have special
merit.

The information published on this page
must, of course, come from you. Therefore,
we hope that you will co-operate with us and
send in the merchandising and technical ideas
which have been of value to you. All such
material accepted for publication will be
paid for.

We are discontinuing the awarding of
prizes each wmonth, as this system does not
permit us to expand the department. Instead,
we shall publish a greater number of items
each month, and of a greater wvariety and
value.

Come on, fellows; kick in!

a detector tube is tapped. The method s so
sensitive that some noise conditions are heard
that do not give any noticeable trouble when
the tube is actually used in a receiver.

Some noise conditions do not show up
until the filament has been heated and the
tube elements expanded to their operating
size. To check this condition pre-heat the
tube and insert it quickly in the noise tester.
It will be necessary to advance the regencra-
tion to compensate for the loading effect
produced as the elements will draw emission
on the positive cycles.

The principle of operation is that any small
fluctuation of capactty or intermittent short
in the tube under test will vary the amplitude
of oscillation and the resultant audio com-
ponent is amplified and made audible. Even
the vibration of the clements ts heard and is
denoted by the familiar “bong” when the
tube under test is tapped. Care must be exer-
cised in the construction of the apparatus
such that the detector and the associated grid
circuit are not affected by mechanical vibra-
tion as these also will produce a sound.

Alfred E. Teachman,

Summer Business

During the Summer months I make week-
end trips to Tourist Camps and small villages
and find lots of work replacing worn-out “B”
batterics, charging storage batteries and
changing tubes.

I have also made good profit on the rentals
of battery-operated receivers to people on
vacations.

I have been doing this for six years and
it certainly has paid me.

Jobhn J. Birkel

Condenser Tester

I have been using a simple testing device
which I think would be of special value to
the Service Man. This device can readily be
constructed from parts which are always
available in the repuair shop. Its principle is
based on the blocking of plate current. The
diagram is shown herewith.

I have found this device to be superior to
any instrument that I have been able to com-
pare it with, in testing condensers of values
as low as .0001 mfd. or lower, for opens,
shorts and leaks, which the ordinary meters
cannot test.

The device may be made as sensitive as
desired. It may be calibrated for resistance
readings when dealing with values from
500,000 ohms up to several megohms. Here-
tofore high resistance lcaks, especially in
small coupling condensers, have been my
special problem, but now they are no more
worry than a shorted condenser.

HIGHLY 7rA
INSULATED
t‘ 0-5MA
-l METER
E L
TEST PROBES 45v mm
r Py g~
P 8~
=5 BAT !
g4 =
e +
22.5V. sy
C"BAT
e
m
Arrangement for testing condensers

with values as low as .0001 mfd. The
sensitivity of the circuit is controllable

In my test set I am using a type 71-A
tube with 2.5 volts a-c. on the filament with
a rheostat in this circuit, as shown, for ad-
justing plate current for full-scale meter
reading. The meter reads full scale with
test prods open. The high resistance of the
body across the test prods is sufficient to
block the plate current flow.

Carl Keppler, Jr.

Boosting Old A-K's

Many of the older Atwater-Kent receivers
using an aperiodic transformer in the first
r-f. stage (such as the Model 44) can be
increased in their sensitivity at low-frequency
settings by replacing the aperiodic trans-
former with one designed for the low-fre-
quency end of the broadcast band.

I wind minc with No. 30 enameled wire
on large size flashlight battery containers,
using 50 to 75 turns for the primary and 150
turns for the secondary. (I never figured this
out—I tried it out.)

This transformer is connected in place of
the old one. I have reason to believe thart it
increases selectivity and sensitivity all over
the band, but shows up best from 800 to
540 kc.

R. H. Koch.

®* SERVICE FOR



50 WATTS A.F.

Into every Racon type B unit is
built a diaphragm structure that will
withstand 50 watts of audio frequency
power, without distortion, without
voice coil failure, without rattle.
The frequency range is from 50 to
9000 cycles. Actual field tests have
proven that.

You'll hear those good points.

When you examine the internal con-
struction of Racon units, you’ll see a
mechanically perfect diaphragm,
without acute bends to cause metal
fatigue, and an integral voice-coil
mounting.

SUPER GIANT B

The Racon line is complete, to meet
every price level. The manufacturer
is one of the oldest, financially able
to back up every guarantee. Service
is excellent—shipments immediate
from stock. Try the type B wunits.
You'll find them 100%.

Racon products are covered by U. S.
Patents Nos. 1,507,711; 1,501,032;
1,577,270; 73,217; 73, 218; 1,722, 448'
1,711,514; 1,781, 489, 1, 832 608 1,-
834,327 1,835,739; 1,845,210; 1 878.-
360; 1,888,442,

WRITE FOR BULLETIN S5

KAVAN FLEVYTRIV VA, INv

52 East 19th St., New York, N. Y.
|‘ London, Eng. Toronto, Can.

OF COURSE, RADIO SETS
SHOULD NOT GET RED HOT, BUT...

\\ Nty
THIS IS EASY ’l 0
FOR ME |

| AM THE

RED DEVIL

//’/

When overloads occur due to shorts, surges, or condenser break-
downs, it’s comforting to know that the resistors you have installed
will stand more than a 500% overload. Because of their exclusive
cement coating, RED DEVIL resistors will not fail even though they
become red hot!

Use RED DEVILS to replace low wattage units and sections of
voltage dividers which have burned out; this insures against

further trouble and eliminates return calls at your erpense. //
Use RED DEVILS and know that your guaranteed repair , /e.‘
jobs will stay put. // »e
The coupon will bring your copy of the new eight- \\ooo .
page OHMITE RESISTOR BULLETIN No. 9 ,’ _" (\(’9.
Get your copy now. / n.,“:oo\e « x\‘;';:r
IR\ (VRS
: N
. e
OHMITE -oow s
& ‘°¢,°"
MANUFACTURING CO. ,/,‘3‘ & @
)
633 N. Albany Ave. ,’ o ¢ @
o Q 6‘ <7 bb
Chicago, Il P W

all 5in one set

... lo satisfy every
service requirement

COMPACTLY housed in a single carrying kit, Weston
now offers the complete set of 5 Standardized Service
Units: Analyzer, Volt-Ohmmeter, Test Oscillator, Tube
Checker and Capacity Meter. The combination is a
portable laboratory that makes intelligent servicing of
any set easy and certain. It contains every instrument
for making both Point-To-Point and Tube Checker-
Analyzer tests as desired.

With the addition of this 5 unit set Weston has
rounded out its line of Standardized Service Unit com-
binations. Those who prefer the Tube Checker-Analyzer
method will want the set containing the Test Oscillator,
Tube Checker and Analvzer. For those who prefer the
Point-To-Point method Weston offers the kit containing
a Test Oscillator, Capacity Meter and Volt-Ohmmeter.

Bear in mind that each unit is entirely independent
and can be bought and used separately. It can then be
combined in the multiple unit case at some later date.
We will be glad to furnish detailed description. Write
[T Rp— Wec.ton Electrical Tnstrument Corporation, 604
Frelinehuysen Ave., Newark, N. J.

ON-JEWELL

adio Dustyumnents™

Weston Electrical Instrument
Corporation

604 Frelinghuysen Ave. Name
Newark, N. J.

Please send me further
information on Weston-

]
1
]
]
1
1
!
Address. ]
1
1
Jewell Service Equipment. . . g e I
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HIGHLIGHTS . ..

Spring

The gentle zephyrs of the South are upon
us. Buds are growing on trees faster than
new vacuum tubes. Static is just around the
corner,

Little men, looking very concerned, and
old ladies who can’t be told anything, are tak-
ing up the subject of lightning arresters.
Dealers will soon go stark mad trying to ex-
plain why it is that these new interference-
eliminating aerials will choke the noise of the
vacuum cleaner and the dentist's drill, but
pass natural static like a politician passes
favors.

People are going to be merry for a change
and spill beer on the power transformers.
Humidity is going to warp a lot of speaker
cones and many a set will get rain-soaked for
being near an open window.

Some of the broadcast stations are going to
go “plop” during an electrical storm and an
odd thousand people are going to complain
by phone, wire and letter to the FRC and
the Public Service Commission.

Many auto-radio sets are going to play to
trees along a dark road of an evening.

Good old Spring.

°
Radio Cycles

It is interesting to watch the changes that
take place in radio receiver design. Take
volume controls for example. These gadgets
have in their time wandered all over the
whole circuit. Some years back it was home
in the first audio circuit. Later it moved
into the antenna circuit. Some time after,
with the same spirit of intrepidness it has
shown right along, it took an excursion into
the r-f. amplifier circuit, in some cases leav-
ing a part of its family in the antenna cir-
cuit as a sort of rear guard.

Recently, it has again been bitten by the
wanderlust and has visited its old haunts in
the audio circuit. There is no telling where
it will finally settle down. Maybe it never
will. Maybe it has gypsy blood.

We have also had no end of fun following
the growth and decline of audio systems.
There was the time when we had one or two
intermediate audio stages between the de-
tector and power tube. Then these inter-
mdeiate stages sort of dwindled away and
there was nothing between detector and
power tube but resistors or a transformer.

Then came AVC and diodes and back
came the intermediate audio stages to do a
bit of boosting along the line. Then Class
B and Class A Prime, both of which re-
quired drivers. Now, with duo-diodes, high-
mu triodes and pentodes, the intermediate
audios will probably wither away again. But
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maybe when the leaves turn red and the
wind starts biting, they will be back again.

Service Girls?

One “Sparks, the Radio Man,” from Minot,
North Dakota, writes in and asks have we
ever heard of a Service Girl. He says girls
do everything else and was just wondering
if there were any of 'em fixin' radios.

Well, we never heard of one—but if there
is one we would like to make her honorary
member of something or other.

W. E. Ham Tubes

The Western Electric Company have
brought out a special catalogue of vacuum
tubes for use with amateur transmitting and
receiving equipment which is the berries.
There are in all 26 tubes described and the
characteristics, base connections, classifica-
tion, etc., given in each case.

Copies of the catalogue may be obtained by
licensed amateurs at the offices of the Gray-
bar Electric Company which are located in 75
principal cities of the United States.

A Rose By Any Other Name . . . .

We have been consistently amused by the
outlandish names given to some of these
small receivers you build at home. Most of
the names seemed to have been selected from
that old phrase, “Hears all, sees all, knows
all.”

But there is a bit of impatience mixed in
with our amusement. We feel that it is
about time for a new deal. These professional
namers might well turn to the Pullman Co.
for both ideas and system. We await the day
when a tender two-tube morsel is described
under the name, “The Two-Tube Planet
Snatcher.” Or, “All-Wave Grabber-Oner.”

Pacent Carries On

To safeguard and perpetuate one of the
best known names in radio, Louis G. Pacent
has personally purchased the principal assets
of the Pacent Electric Co., Inc., and its sub-
sidiary, the Pacent Reproducer Corporation,
He now heads the Pacent Engineering Corpo-
ration with headquarters at 79 Madison Av-
enue, New York City. The new organization
will not only manufacture and market the
lines of the former companies, but in addition
will introduce novel devices and accessories
for many purposes.

Associated with Mr. Pacent are R. L.
Lewis, former Sales Manager of both Pacent
companies and now General Sales Manager

of the new company, and Harry L. Likel,
former research engineer of both Pacent com-
panies and now in charge of the research and
engineering activities,

The company is maintaining a research and
engineering laboratory at Little Neck, Long
Island, and a production plant at Seymour,
Conn. The parts and equipment for movie
theatres will be manufactured in their plant
at Ampere, N. J.

A radically new merchandising plan based
on a long study of retailing and servicing
problems in many localities, and definitely
aimed at producing greater profits for mer-
chandisers and for the public will be an-
nounced shortly,

°

Humanity and Radio

It has always seemed that as soon as the
world's microbe hunters bash a disease on
the button, another crops up to take its place.
There may be a lot to the idea.

At any rate, as humanity progresses (?)
new microbes appear to crop up, and darned
if radio receivers don't follow in close order.

Each year we get a new crop of receivers
that make old man current do some new
tricks. And just as sure as fate, a new bunch
of receiver ailments crop up; things you
never would have expected.

It will always be so, we fear. Any day
now we expect to hear of new receiver
grumblings—due possibly to such things as
3.2 fluid in the electrolytic condensers or
pretzels in the loudspeaker.

°
Beer and Radio

Mr. R. M. Klien, General Manager of
Fada, thinks the return of beer will increase
interest in radio reception. He bases his con-
clusions upon certain natural reactions and
probabilities.

He thinks that, in the first place, it is
likely that the drinking of beer is going to
become to a large extent an established home
institution. Among average people there will
be a return of the old home gatherings on
a large scale. Families and friends will get
together for an evening snack. On such
occasions it is only natural that radio will
play an important role.

Mr. Klien also sees a return to the pleasan-
tries of yesteryear. Beer does not induce the
ha-cha complex, but rather demands the
quieting and the restful. It may therefore
have a direct influence on the sort of music
we may hear over the radio.

Beer and old tunes go well together. Add
rye bread, pretzels and radishes and you're
all set for some of Victor Herbert's melodies
—or a Strauss waltz or two. But ha-cha
jazz. Nein!

® SERVICE FOR



Just a few

Pacent
Carries On!

To safeguard and perpetuate one of the best known names
in radio, Louis Gerard Pacent has personally purchased

[k
g

the principal assets of the Pacent
Electric Company and  Pacent
Reproducer Corporation. His new
organization, the Pacent Engineering
Corporation, will manufacture and
market the Pacent Essentials, as well

ESSENTIALS 3 new products being developed by

its research laboratory. A radically
e s new merchandisi.ng policy insures real
Phonovoxes profits to service men and better

Compensating

Phonovox
Phantom
Antenna

Talking Picture

values to their public.

Write for details of the new and
enlarged line of Pacent Essentials, as

79 Madison Avenue :

Sound Equipment
Duo Lateral Coils
Phono Motors

well as our
dising Plan.

PAcENT ENGINEERING CORPORATION

Louis GErRARD PACENT, President

“New Deal” Merchan-

New York City

PACENT

New Kenyon Amplifier
Components for 53
Tubes

As leaders in the development of
class B audioc components the
Kenyon Transformer Co., Inc., is
pleased to announce the release of
specially designed audio and power
units for class B 19, 46, 49, 59, 79,
210 and 203 class B power ampli- .
fiers. Audio components for the Kenyon 653 class B amplifier kit
may be purchased at net wholesale prices only from authorized
Kenyon distributors.

1—BPR or BLG Universal input to grid.$5.50
1—BC-3000

| High impedance reactor 4.50 List Price

! 1—B-531 53 driver to 53 grids.... 6.00 of

| 1—B-530 Push-push 53 output... 6.00 } Transformer
2—BC-210 Input and output filter Kit

l chokes @ $4.00....... 8.00 $38 00
1—B-53 P.T. 53 plate and filament :

sSupply ......0i00nenn 8.00
Net wholesale dealers price $22.80

KENYON UNIVERSAL REPLACEMENT
TRANSFORMERS with the exclusive slip
cover feature are designed to supply plate
end filament voltages to more than 2,000
standard radio receivers. There are five
types available for use with 171, 245, 247,
210 and 250 tubes.

Write for bulletin ABTRM showing trans-
former replacement chart for standard radio
sels.

Kenyon TransrormER Co., INC.
122-124 Cypress Ave., New York City

Keep Your Radio

Business Going this
Summer with

OHIOHM

Spark Suppressor Sets

HOT seller for hot weather. New installa-
tions by the thousands call for radio
technicians with Ohiohm Spark Suppressor Sets.

FOR ELIMINATING IGNITION INTERFER-
ENCE ON RADIOS INSTALLED IN AUTO-
MOBILES.

Furnished for 4, 6 and 8 cylinder cars. Con-
densers designed to withstand unusual condi-
tions of temperature and vibration. Spark
suppressors enclosed in glazed porcelain tube
eliminating aceumulation of dirt. Porcelain
made of special non-moisture absorbing material
to prevent shorting.

WRITE
TODAY!

This is the time to get under way. The fastest
growing market in radio today.

Also ask us about CLEANAIRE, the ideal

companion item for spring.

THE OHIO CARBON CO., 12508 Berea Rd.
Cleveland, Ohio

Ohiohms are made in Canada by C. C. Meredith &
Co., Ltd., Bay St., Toronto.
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THE FORUM. ..

"Mobilize"
Editor, SERVICE:

In all probability the radio industry in
general and the service profession in particu-
lar have been the most abused of all busi-
nesses. Mr. Rider, in his article, "Organize
for Profit” has indeed sounded the call to
arms for all engaged in the service field.

Are we, the Service Men, not (as a prophet
of old might say) the Chosen People? Are
we not living in a radio age when the mar-
vels of the electronic sciences reign supreme?
Try to imagine the voices of the ether quieted
for 48 hours, the animate sounds of the movie
screens stilled, the voice of the public speak-
er carried back to his own lips erc a hundred
people had heard his message. The man in
the sky would falter as the pilot signals
ceased; thieves and murderers would need
have no fear of the “radio arm of the law.”

It is not so difficult to see the paramount
importance of that group of tireless men
who have made their life work the study of
radio equipment and its maintenance.

And just how do we—the men to whom
the country turns when its equipment fails—
just how do we behave? We sneak about
like hunted criminals, fearing that our
charge is unjust, thinking a paper hanger,
garage man or plumber may steal our trade.

To say we should organize is putting it
mildly. We should MOBILIZE—then fight!

In what has gone before and what is to
follow it is not the wish of the writer to
criticize the statements of Mr, Rider. He is
to be commended for his timely message to
the Service Men and it is up to us to act
for relief.

Mr. Rider has rightly pronounced a dicta-
torship undesirable. An organization must
be representative of those who are its mem.
bers. However, in the opinion of the writer
it is impossible jor an organization composed
of an unresiricted body of men 1o, per se.
lLimit its own membership. It is suggested
that the uaworthy man would eventually
eliminate himself. Even granting this to be
the absolute truth, untold damage to the
trade would result before this end would be
accomplished. In service as in all things
people demand both guality and low price.
Would you, however, accept the verdict of
“Mr. Average Set Owner” as to whether the
i-f. stages in his set were correctly tuned?
As he is incompetent to judge quality he is
influenced largely by price. Hence the pros-
perous condition of the “gyp” and his con-
tinued growth and happiness under a system
that provides for his elimination only by the
public at large.

It is true that the principle of “natural
selection,” survival of the fitest, if you
please, presents the least complicated cure
of our troubles. But when there are factors
in force that make this principle ineffective,
then we must turn to a more stringent plan.
Organization would be just a cloak for the
same old body. Remember, the public is
averse to buying in a basket that which it
can gather under a tree. To be effective
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organization must embody two acts; first, the
selection of participants and, second, a unit-
ing of purpose. Without the first the second
cannot exist.

What to do about it? For the sake of all
that we hold dear, let’s don't turn out the
lights and go to bed! Mr. Rider has looscned
the stone; why not put our shoulders thereto
and help?

To hope that we can bring about legisla-
tion for the mutual protection of the public
and our profession is not beyond the realm
of reason. Mark you, we do not come before
the country with a demand for better cages
for blonde canaries. We represent the most
technical and vital interest of the nation. The
broadcast stations from coast to coast are our
natural allies.

We have lawyers of the bar, doctors with
degrees, licensed plumbers and steeplejacks,
and registered pharmacists. Why not CER-
TIFIED SERVICE MEN?

WirLLiaMm F. BLooMm
Eaton, Obio.

(Again the question arises: if the public
15 to be protecred, who will do the certifying?
The Government? The States? Or who?
Possibly Mr. Bloom bhas ideas on this and
will let us have them. We think his letter
15 fine—The Editoss.)

Government Licensing

Editor

There seems to be some agitation about
government licenses for radio Service Men.
For myself I would favor the following plan:

(1) The government would require every
radio Service Man to obtain a license by writ-
ten examination. The licenses would be
issued immediately to those qualifying, but
would not be required until the end of the
first year.

(2) All Service Men would be required
to register within the first month, otherwise
they would not be permitted to service re-
ceivers unul they passed the examination.

(3) All dealers would be required to
register and furnish a complete list of the
Service Men in their employ, state whether
or not these men were licensed, and to re-
port immediately the addition of any new
men to their list.

The first ruling would be very liberal in
allowing one a full year to obtain the license
and would be fair to all. The second would
furnish the government with a complete list

SERVICE:

of Service Men and would keep all newcom-
ers out of the field until they could pass the
examination. The third ruling would prevent
dealers from employing unlicensed men. At
the end of the year every qualified man
would be licensed and the incompetent cut-
price men would be out.
RicHARD CUSTER,
Detrort, Mich.

Still Favors Control
Editor, SERVICE:

It has been a pet ideca of mine for the
past five years that the service end of the
radio industry needed a background which
would create confidence in servicing. My
idea of government licensing was put forth
with the thought in mind that such a condi-
tion would establish a favorable reaction on
the part of the customer toward the Service
Man so licensed.

I am for any solution which will create a
receptive attitude on the part of the custom-
er. If and when such organization is effected,
I believe it will accomplish this purpose. But
1 am not very optimistic as to the possibility
of voluntary cooperative cffort. Therefore,
I still think that some compulsory method
will be necessary in order to create this con-
fidence in servicing.

In the absence of specific information as to
how such organization is to be started, I will
withhold  judgment until further derails
appear.

Any practical plan which will accomplish
benefits for the service profession will have
my complete support.

RicHArRD P. ROBERTS,
Philudelphia, Pa.

Stresses Education

Ediror, SERVICE:

I have read with great interest the letter in
the February issue by Mr. Richard P. Roberts
in regards to Government control of Service
Men; also the editorial remarks.

The subject is one of great importance and
requires careful study. Radio servicing in my
opinion should not be Government controlled.
The Service Man should find the means of
eliminating the back-number members of the
fraternity by higher educational methods.

The radio service fraternity is divided to-
day into two groups: first, the Professional
Radio Technician, and second, the Radio Me-
chanic. The latter, through his lack of proper
training in the fundamental principles of
radio, cannot keep pace with radio develop-
ment and eventually will be pushed out. On
the other hand, the Professional Radio Tech-
nician is always in demand because of his
technical knowledge and all that is necessary
is for this group to band themselves together
and instruct the public through propaganda
and advertisements,

JamEs G. HORSFORD,
Santurce, Puerto Rico.
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SAU

gqaio.

| IN TEN
with

CENTRALAB MOTOR
 RADIO SUPPRESSORS

| An automobile distributor reports 11.8

miles per gallon with his car equipped
| with ordinary suppressors. The mileage
! jumped to 15.8 m.p. gal.—an increase of
|
\

—

349%—with CENTRALAB Suppressors.

Sell Centralab Suppressors for complete
customer satisfaction. Insist upon them
for original equipment. Retail price 40¢
each in all styles.

i

a\i Centralab
| Dept. A

| Central Radio Laboratories
|

Milwaukee, Wis.

BINDERS

FOR

SERVICE

Every issue of SERVICE

contains many articles
which are not only val-
uable today but will be
worth many dollars to
you at some future date.
Preserve your copies of
SERVICE in this hand-

some, practical binder.

You’ll never regret this
purchase.

HOLDS 24 COPIES—2 YEARS'’ ISSUES

This handsome, two-tone blue, imitation leather binder
is of De Luxe library construction, stamped in gold. It
is the most secure method of holding your copies of
SERVICE. The individual issues, once bound, cannot
fall out or be pulled out and yet it takes less than half
a minute to insert or remove the contents.

You know the value of having this information at your
finger-tips. The magazines are kept clean and ready for
instant reference. With the index and this binder you
have the year’s most important service information filed
and in perfect condition. This SERVICE binder will
protect your copies permanenlly.

Price $2.00 Postpaid

Joun~ F. RipEr PUBLICATIONS, INC.
1440 Broadway New York, N. Y.
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on ljour Payroll!
=

)

Only

52250

Net to
Dealers
+
(List
£37.50)

cadils

Tester No. 711

NO matter how many testers you now have, you can af-
ford to put No. 711 on your payroll because it brings
in more money with less effort . . .
quicker, better testing job!

“A Remarkable Instru-
ment at a Remarkable
Price.”

enables you to do a

New, Improved Features

Readrite Tester No. 711 is similar to the famous Readrite
No. 710, but better. It is equipped with the new Triplett
D’Arsonval Voltmeter, having 1000 ohms per volt resis-
tance.

It is equipped with a practical selector switch for check-
ing all parts of the tube circuit by connecting to the set
sockets. The readings are o-15-60-300-600 volts which
cover a complete range for testing control grid, screen
grid, cathode and plate voltages. Plate current, filament
volts, line and power supply volts are also measured.

Contains new wiring and socket for taking care of new
small 7-prong tube as well as larger 7-prong tube.
It is equipped with a small diameter plug-adapter

for testing in new sockets. Try this amazing tester
one day and you’ll wonder how you ever got
along without it.
?
ﬂ‘ofd'/ N

i Bluttron Ohio. METER
| WORKS
|

Y our Jobber Can Supply Y ou

Your jobber can supply you at the
dealer’s net price of $z2.50. Send
coupon for more details.

Readrite
Meter Works

Gentlemen :

Please send me information about Readrite
No. 711 Tester. Also catalog of other ser-
vicing instruments.

NAME o vovreee e s e | 63 College Ave.,
Street Address ...........cooiieeiaiaaannn | BLUFFTON,
City! "o e aFaimnn, s’ State............. | OHIO
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WHY BUY A RIDER MANUAL?

Rider’s Manuals have become the standard of the radio industry in the United States and in other
countries where American made radio receivers are sold. Rider’s Manuals are sold and are the standard
in United States, Canada, Australia, New Zealand, Great Britain, Brazil, Argentine, Mexico and in
many other countries.

These are a few reasons why YOU should buy a Rider Manual:

1. Sold with a Money Back Guarantee. . . . You ecan’t lose!

2. Rider’s Manuals as a unit contain more wiring diagrams, chassis layouts, etc., than any other competitive group
of manuals. . . . What you want, you find.

3. Rider’s Manuals contain more photographic views of the chassis showing the exact location of the respective
units (each part designated in print) than all other manuals. . . . You save hours locating parts in circuits
which have been established as defective.

4. Rider’s Manuals contain more alignment, trimmer, i-f. peak data specifically applicable to commercial radio
receivers than any competitive manuals. . . . You eliminate all guesswork when aligning receivers, inter-
mediiate-frequency amplifiers, etec.

5. Rider’s Manuals contain more point-to-point and continuity test data than all other manuals. . . . Rapid time-
saving application of your ohmmeter is made possible.

6. Rider’s Manuals contain more tube voltage data and tube socket layouts than any other competitive manuals.
- .. You don’t have to guess at the correct operating conditions or to grope blindly when locating the tubes
and their function.

7. Rider’s Manuals contain more commercial set parts lists than all other manuals. . . . This information is
very valuable when replacement must be made. You learn the cost price and can establish the resale price.

8. Rider’s Manuals have a consecutive index. The pages are not scattered. . . . Location of any one diagram
or other type of service data is simple. . . . A great lime saver—and—your time is worth money!

9. Rider’s Manuals contain more detailed information about ecommercial sets than any other competitive manual,
.. . The special manufacturer’s service notes are very helpful—and—profitable. The information is complete.

10. Rider’s Manuals contain more notations about changes in chassis than any other manual. . . . This is of great
importance and avoids confusion.

We want you to check up on the points of superiority listed in this advertisement. A close compari-
son of the contents of Rider’s Manuals and all other competitive manuals will establish why Rider’s
Manuals were selected by

E. T. CUNNINGHAM, INC., NATIONAL UNION RADIO CORP., RCA RADIOTRON CO., INC.

for use with their tube deals. The aforementioned points of superiority constitute the reasons why
such famous organizations as Weston, Hickok, Readrite, Supreme and other instrument manufacturers
recommend Rider’s Manuals exclusively and why many famous set manufacturers recommend Rider’s
Manuals exclusively as containing the most complete information about their respective lines of radio
receivers.

VOLUME 111

will be ready about the end of May, 1933. Volume IIT will have about 880 pages. It is the only Manual
in the world to contain a Chronological Catalog and Index of all nationally advertised radio receivers
manufactured in the United States between January, 1921 and January, 1933. List price $7.50, postpaid.

Rider’s Manuals are available from the following:

Radio Treatise Co., Inc., direct.

All good radio dealers, on direct sale.

E. T. Cunningham, Inc., on a tube deal.
National Union Radio Corp. on a tube deal.
RCA Radiotron Co., Inc., on a tube deal.

It makes no difference where you buy your copies of Rider’s Manuals. . . . If you want the best in
service information, you will buy Rider’s “Perpetual Trouble Shooter’s Manuals.”
VOLUME I........ $5.00 LIST VOLUME II....... $5.00 LIST VOLUME III...... $7.50 LIST

Radio Treatise Co.. Ine.
1440 Broadway New York City
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WHY $7.50?
(An open letter)

We have been asked to explain the price increase applied to
Volume III of Rider’s Perpetual Trouble Shooter’s Manual. Why $7.50 for
Volume III? Why this increased list in the face of $5.00 list for Volume I

and Volume II? We are pleased to explain the reasons behind the increased
list,

FIRST . ...

Volume III is being printed letter press from engravings. An engraving
has been made of each full page in Volume III. This means the greatest
possible clarity and legibility...It means that every line——every
symbol-—every figure, is clean cut and readable. It means that every
color specification in the color coding is clear and readable. You lose
no time trying to decipher partially obliterated figures or words.

This method of reproduction is used in order to make Rider’s Manual of
the greatest possible utility to you.

SECOND . ...

Volume III is bound (loose leaf) in a new type of INSTANT REMOVAL
binder. This binder is used in order to enable you to remove, add or
interchange pages—-—instantly—-—without the slightest delay or trouble.

A maximum of itwo or three seconds is all that is required to remove, add
or interchange a page.

THIRD . ...

We feel that we are delivering 100 cents per dollar value for each
dollar asked for Volume IIT.

FOURTH . . ..

Frankly, an analysis of the financial return derived from the sale of
Volumes I and II during the past three years does not show a fair return
on the money invested. This is not your fault...We did our best to
produce the finest possible Manuals...High quality was the first
consideration...Price was second.

It would have been a fairly simple matter to realize a handsome profit

at a list price of $5.00--by reducing the high quality of workmanship
—by making the Manuals less detailed--accurate——complete. But of what
use is a manual which is not detailed—--accurate——complete? We could have
saved money by purchasing cheaper binders--but this would have

interfered with the utility of the Manualsg

We could have saved money by making no effort to secure the diagrams

and other service data covering the products of manufacturers who are out
of business—-but whose sets are still in the field...We could have saved
money by furnishing wiring diagrams only--without additional valuable
information. . .However, if the Manuals were to have been the finest
possible——as was our aim and always will be—-they had to be the best in
every respect...We spared no expense to produce what you wanted and
needed.

Volumes I and II were underpriced even during the cheap-price era.

With slowly increasing prices for paper-—engravings-—printing—-labor,
and with the desire to produce the finest possible Manual--we found it
imperative to increase the list price of Volume III to the point where a
fair profit upon the labor and investiment is secured.

In this respect we are asking for nothing to which we are not entitled.
We back this statement by guaranteeing satisfaction. If you do not
think that Volume III is worth what we ask--send it back and your money
will be refunded.

(Signed)

RADIO TREATISE Co., INC.
1440 Broadway, New York City
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THE MANUFACTURERS . . .

IRC "Midget" Resistors

In line with the growing popularity of
midget sets, the International Resistance Com-
pany, of Philadelphia, Pa., is featuring a kit
of midget, space-saving resistors. This is
known as Handy Certified Kit No. 3 and
contains twenty IRC Metalized 1/3-watt re-

sistors. Resistance values have been chosen
to meet the replacement demands of the most
popular and commonly used small sets. Of
course, other values are possible by connect-
ing the resistors in series or parallel.

Hickok Multiplex Socket "A"

The Hickok Electrical Instrument Co.,
10514 Dupont Ave., Cleveland, Ohio, have
completed the design of a special multiple
adapter to bring up to date the Hickok Tube
Testers Nos. A.C. 47, 4300, 4301, 4302, 4303
as well as all Display, Jobberss Models and
Stati-K-Testers.

The Multiplex Socket “A” replaces fifteen
adapters and will accommodate 42 new type
tubes. It is made to plug into the present
tube sockets on the Hickok equipment and
cannot be installed wrong.

Woodruff Shielded "'Super-Thru"

Woodruff & Company, of Meridian, Mis-
sissippi, have introduced a new model of the
"Super-Thru” antenna and ground lead-in
unit which permits its use with practically
any of the many forms of noise-reducing an-
tenna systems now on the market. This is
made possible by the incorporation of a flexi-
ble, braided sleeve of wire, similar to the
usual form of shielding, which fits over nearly
the entire unit. This is shown in the accom-
panying sketch.

A stranded copper wire is woven into the
braided sleeve so that the shielding may be
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grounded or connected to the shielding on
the antenna lead-in wire which in some sys-
tems is not grounded.

It is interesting to note that both the new
type and the standard type of “Super-Thru”
fit in perfectly with an antenna system using
a transposed lead-in. In such a case the two
lead wires which are a part of the "Super-

Thru” are merely twisted so that these leads
are also transposed, like telephone wire. Since
these particular leads are short in any event,
the idea may also be applied to doublet an-
tennas with leads employing transposition
blocks for short-wave use.

°

Odak Vibrator-Transformer

The Oak Manufacturing Company, of 711
West Lake Street, Chicago, is introducing a
new vibrator-transformer assembly especially
designed for use in auto-radio receivers.

This unit can be buile directly into the
chassis and used to furnish plate current to
the tubes so that no B-batteries are required
in the installation.

A push-pull primary circuit giving a true
alternating current input keeps the excitation
losses in the transformer at a minimum and
divides the load between two sets of contacts,
thus allowing a useful life of 4,000 hours or
more. Full-wave rectification on the secondary
side allows the use of a smaller filter and
assures a smooth output.

The efficiency of the vibrator-transformer
unit alone is high, being of the order of 60
to 65 per cent. This is possible because the
energy required to actuate the vibrator is
taken from the leakage flux of the trans-
former.

The Cak vibrator-transformer unit can be
adapted to give any output voltage that may

be required up to 350 volts at 40 milli-
amperes, or, if desired, the unit can be made
to operate with input voltages of 6, 12, or
32 volts.

WWW. ametrieanradiohistorvy com

Radio-frequency radiation has been kept
down to a minimum and it is said that no
difhiculty is experienced in the elimination of
this interference with the unit mounted di-
rectly on the receiver chassis.

°

Consolidated "Filtron'

Consolidated Corporations, Peoria and Har-
rison Streets, Chicago, have introduced a
double unit noise eliminator called the "“Fil-
tron.” The complete kit is illustrated on this
page.

The “Filtron” consists of an antenna im-
pedance-matching transformer used in con-
junction with a shielded lead-in wire for
eliminating the pickup of man-made interfer-
ence in the antenna system. The shielding

is grounded at the receiver. There is also a
second unit, consisting of a heavy filter of
condensers and chokes, which is connected
between the wall outlet and the power plug
of the receiver. This filter is used to prevent
similar forms of interference from entering
the receiver via the light lines.

Each kit 1s provided with a suthcient length
of shielded lead-in wire for an average in-
stallation.

®

Acrocycle Oscillator

The J-M-P Manufacturing Company, Mil-
waukee, Wis., have announced a new service
oscillator known as the Acrocycle Oscillator,
Model B. It is a self-contained, fully shield-
ed instrument. The two dial scales are cali-
brated in kilocycles, the upper one for

the lower for broadcast

intermediate and
frequencies. The total coverage is from 100
to 1,500 ke, The calibration from 100 to 200
ke. is given as 1 kc. per division, from 200 to
400, 2-kc. per division and from 400 to 1,500,
10 kec. per division. All frequencies higher

than 200 kc. are harmonics and are so
marked in the scales.
The oscillator is battery operated and uses

a single type 30 tube.
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Do You Know-—

the uses and characteristics of the 53, 95
and 84 tubes?

New tubes are no problem to owners of the
Modern Tube Index.

The MODERN
TUBE INDEX

has gone over hig because of the flood of new
tubes. Even the most efficient and well-read
Service Men are unable to keep up-to-date.

® “SHIP ONE HUNDRED IMMEDIATELY"

A large and well-known manufacturer of
vacuum tubes ordered 100 copies for distri-
bution at a sales meeting.

® “GREAT STUFFI”

One purchaser was so pleased that he wrote
in for two more. He said, “The Modern Tube
Index is great stuff—send two more.”

TUBE DATA
as you like it¢!?

® The “MODERN TUBE INDEX?” is unlike any
other tube table ever published and is a
veritable mine of information for the Service
Man who has become hopelessly confused by
the conflicting tube-type numbers and the
various uses of numerous tubes with different
filament and heater voltages.

® The “MODERN TUBE INDEX” is the first
comprehensive table which enables you to de-
termine at a glance the use of a tube with a
certain type number, the type numbers of other
brand tubes having the same use, the uses of
tubes grouped by filament or heater voltage—
and also the general characteristics of each

tube.
@® This Index will solve your tube problems

and prove a great time saver. Price, 15 cents,
postpaid. (Add 5 cents for foreign mailings).

SERVICE HEADQUARTERS
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THE RADOLEK CO. (Dept 705) .
601 West Randolph Street, Chicago, Illinois

Please send me, without obligation, the NEW Radolek I’rofit Guide.
P71 )1 SRR 1 C T U O
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Do you do Service Work? Yes [J No O
Do you operate from Store {J Shop [0 Home (O (Check which, please.)

Neet THE LT EORVICE W

ITS FREE!

Here you are! The newest
and one of the most genuinely
helpful service aids IRC has
ever presented — an attractive
house magazine brimful of
authentic, well-written radio service kinks and
methods. You'll not only enjoy reading it but
you'll profit from every issue. Mailed monthly
FREE—to bona fide service men only. Get your
name on the IRC mailing list today!

THE 1) SERVICE
LATEST !@g HELP

INTERNATIONAL RESISTANCE CO.,
2006 Chestnut St., Philadelphia, Pa.

Sure—1'm radio service man. Please send the IRC
“SERVICER" regularly-—at no cost to me.

John F. Rider Publications, II‘IC. e T T L T e——ARSR 0 1 T T R
1440 Broadway New York, N. Y. AQATeSS o o oo
CitT p emmemrenens as me e s AIG oo a 000 . StatescMaM. do =¥ x S P
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Index of Monthly Literature

AUTO-RADIO

Servicing Data on Auto-Radio
Receivers

Radio-Craft, pp 727, June, 1933

BROADCAST
Amplifiers, A-F.

Amplifier for 2A3 Tubes

1. A. Mitchell, Radio News,

pp 722, June, 1933

Tone Control Circuit

M. Chernow, Radio News, ppr 727,
June, 1933

Volume-Compensated Tone Control

M. Chernow, Radio Retailing,
pp 43, May, 1933

Amplifiers, R-F.

Antenna Transmission Line Sys-
tems for Radio Reception, Part II
C. E. Brigham, Radio Engineer-
ing, pp 21, April, 1933

I-F. Transformer Design
A. A. Webster, Radio News,
pp 740, June, 1933

General

Antenna Transmission Line Systems
for Radio Reception, Part II

C. E. Brigham, Radio Engineer-
ing, pp 21, April, 1933

Detector Tube Performance Curves
J. R. Nelson, Radio Engineering,
pp 15, April, 1933

Revamping Old Majestic “B”
Supply

B. P. Hansen, QST, pp 33, May,
1933

Servicing Hum in A-C. Sets

S. Fishberg, Radio-Craft, pp 756,
June, 1933

Receivers

DX Broadcast Receivers (Design)

C. H. Long, Radio News, pp 716,
June, 1933

PUBLIC-ADDRESS

Amplifier for 2A3 Tubes
1. A. Mitchell, Radio News,
pp 722, June, 1933

Condenser Microphone (Construc-
tion)

A. P. Holmes, Radio News,

pp 714, June, 1933

Duplex Call System (Construction)
L. ]. Littmann, Radio-Craft, pp 718,
June, 1933

Feedback Prevention
Roy Usher, QST, pp 31, May, 1933

Radio and Acoustics

1. ]. Saxl, Radio News, pp 711,
June, 1933

Servicing Hum in A-C. Amplifiers
S. Fishberg, Radio-Craft, pp 756,
June, 1933

Tone Control Circuit

M. Chernow, Radio News, pp 727,
June, 1933

SHORT WAVE

A-C. and D-C. Short-Wave Set
(Construction)

F. Grimes and H. Cosman, Radio
World, pp 12, May 13, 1933

Converting Pilot “Super-Wasp™ to
Super

W. |. Vette, Short Wave Craft,
pp 88, June, 1933

1.C.A. Short-Wave Converter

Short Wave Craft, pp 90, June,
1933

Police Calls on Broadcast T.R.F.
Receivers

M. G. Gassard, Radio Retailing,
pp 45, May, 1933

Power Supply Unit Using 25Z5
Tube

C. E. Denton, Short Wave Craft,
pp 91, June, 1933

TESTING SYSTEMS

Aligning AVC Sets and Supers
A. D. Jacobson, Radio Retailing,
pp 45, May, 1933

Capacity Bridge (Circuit)
P. E. Grivet, Radio Retailing,
pp 43, May, 1933

Electrolytic Condensers (Tests,
Characteristics)

W. W. Garstang, Journal, LR.S.M.,
pp 1, Jan-Feb., 1933

Multi-Purpose Meters
H. G. Cisin, Radio News, pp 724,
June, 1933

Testing Fixed Resistors

J- Marsten, Radio Retailing, pp 41,
May, 1933

Voltage Measurements in High-
Resistance Circuits

V. K. Ulrich, Radio News, pp 726,
June, 1933

TUBES

Detector Tube Performance Curves

J. R. Nelson, Radio Engineering,
pp 15, April, 1933

Types 2A6 and 6A4 Tubes
Radio World, pp 3, April 29, 1933

Types 2A6 and G6F7 Tubes
Radio Retailing, pp 40, May, 1933

MISCELLANEOUS

Advertising Methods for Service
Men

J. P. Kennedy, Journal, 1.R.S.M.,
pp 9, Jan.-Feb., 1933

Electrolytic Condensers (Tests,
Characteristics)

W.W. Garstang, Journal, I RS.M.,
pp 1, Jan.-Feb., 1933

Record Keeping for the Service
Man

H. A. Fischer, Journal, L.R.S.M.,
pp 13, Jan.-Feb., 1933

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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NEW TUBES
NEW DIAGRAMS
NEWSERVICE DATA

You get the new dope
first in SERVICE

Group Subscriptions at Substantial Savings!

The Regular Subscription price for SERVICE is now $2.00 per year.

You, no doubt. know many other Service Men who would like to receive SERVICE every
month, Probably several other Service Men in your acquaintance are already sub-
scribers.

Here are two plans whereby you can save money for yourself and your friends:

® |—Subscriptions (new or renecwals) can be purchased in groups of ten or
more for $1.00 per year each.

® 2 Subscriptions (new or renewals) can be purchased in groups of five to
ten for $1.50 per year each.

If your subscription is about to expire, show SErRvVICE to five or ten of your friends.
They, too, will want it. If they are already subscribers, they will want to renew or
extend their subscriptions.

If you wish to extend your subscription at these savings, get five or ten others to sub-
seribe at the same time.

Be sure to print clearly the name and address of all the subscribers, and send a check
or money order covering the exact amount, noting in cach case whether the subscrip-
tion is a new one or a renewal.

John F. Rider Publications. Inc.
1440 Broadway New York. N, Y.
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SERVICE BOOKS

Type Set; Well 1llus-
trated; Cloth Bound;
PRICE $1.00.
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203 Pages; Type Set;

Cloth Bound; Profuse

ly Hlustrated; PRICE
$1.00.

Radio Service Questions and Answers is a compilation of radio service problems prepared
over a period of years by Rider. Your problems and the solutions, and the problems
and solutions submitted by thousands of other Service Men, are placed at your disposal.
Radio Service Questions and Answers covers all types of radio receivers, speakers, tnbes,
amplifiers, power packs, public address systems —evervthing with which you come in

contact in your daily work.

Radio Service Questions and Answers contains only practical information-—no theory.
All the information is boiled down to the essential facts which are clearly explained.

You will use Radio Service Questions and Answers the day this book gets into your
hands. It will never become obsolete. Year after year you will find data of current
interest-—information which will save you time and effort and bring you immediate
financial returns. One answer to a perplexing problem will repay the cost of the book.

Radio Service Questions and Answers covers old and new systems. It is an essential
reference book for Service Men.

Resistance Measurement offers many advantages as a basis for service operations. The
disadvantages of voltmeter and current meter methods are eliminated by the use of
resistance measurement. The ultimate test for every radio receiver is resistance measure-
ment. Accordingly, it is logical to employ this method in the first place.

Servicing Receivers by means of Resistance Measurenent explains in detail how this
method is applied. The usual resistance networks in radio receivers are explained, which
gives you the basis for this improved method of servicing.

Resistance Measurement recognizes no limitations. Checking a receiver by measuring
the resistance between any two points immediately locates the unit at fault and thus
eliminates a waste of time.

When you know how to apply this method you can locate the trouble without removing
the chassis from the cabinet.

Volumes I and II of the Perpetual Trouble Shooter’'s Manual cover
practically all the receivers produced prior to 1932,

The information you need—resistance values—condenser values—
voltage values—wiring diagrams and other service data is found in
Rider’s Manuals. The accuracy of this information and the great
number of receivers included are the factors which have made
2 Rider’s Manuals the standard service reference guides for radio
N . sets.

Receiver Manufacturers, test-instrument manufacturers, established
service organizations and radio schools all recommend Rider's
Manuals. Get your copies today. There is no duplication of pages
in the two volumes.

ALL BOOKS SOLD WITH A MONEY BACK GUARANTEE

RADIO TREATISE

1440 Broadway,
New York, N. Y.

CO. Enclosed find §... .. ..

the following hooks.

Please rush, post paid,

VOL. 1 TROUBLE SHOOTER’S MANUAL.
................... .VOL. 1l TROUBLE SHOOTER’S MANUAL.

NI RADIO SERVICE QUESTIONS AND ANSWERS.

..... SERVICING RECEIVERS BY MEANS OF RE.
SISTANCE MEASUREMENT.

¥

|..._
J

PEINTED BY

BLANCHARD PRESS

NEW YORK



