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By JOHN F. RIDER

RADIO SERVICE QUESTIONS AND ANSWERS

(2 Volumes)

HERE are two volumes which strike right to the bottont ol your servicing operations!
. . Rapto Service Qurstions AN ANswErs (2 Volumes) is a compilation of radio
service questions and answers as compiled over a period of years by Rider. Your problems
and the solutions and the problems and solutions submitted to thousands of other Service
Men are placed at your disposal.
Rapio Sexvict QuesTioNs AND Answiks (2 Volumes) covers all types of radio receivers,
speakers, tubes, amplifiers, power packs, public address systems—everything with which you

‘ A wats as a Service Man may come in contact.
% by 0if These two volumes contain no theory. . . . Everything is narrowed down to practical
il e F? information—right to the point—and clearly explained. . . . No wasted words.

t
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Here are two hooks which you can place into use the day they reach your hands. At no
time do they become obsolete. Year after year you will be able to find data of value—of
immediate financial return—information whieh will save your time—your effort. One
answer in this serie

may bring yon enough of a return to repay the total cost of both
volumes.

The value of these two volumes is found in the fact that they cover old and new systems alike. Questions about
old type tubes and the latest pentodes are included—the old receivers as well as the new receivers—the old elimin-
ators as well as the new power packs—the old speakers as well as the permanent magnet type dynamics.

Type set; well illustrated ; cloth bound. Sold with u Money-Back Guarantee.

Puice VorLume No. 1, §1.00 Postraw. Price Vorume No. 2, §1.00 Posteam.

| SERVICING RECEIVERS by means of RESISTANCE MEASUREMENT

ESISTANCE measurement as the hasis for service operations offers many advantages.
It removes the various disadvantages which are associated with voltmeter and current
meter methods of analyzing troubles. The reason for this statement is that, the ultimate
test in every radio receiver is resistance measurement. Accordingly i1 is most logical to

g ﬂa_ start right in with such measurement and save a great deal of time and guesswork.
ervicing Receivers Of course the voltmeter will still have its uses in connection with servicing —bhut resis-
| Ey means of tance measurement is gradually becoming the basis for radio service operations.

SErvICING REceIvers 1y MeEanNs oF Resistance MEASUREWMENT has been written to explain
just how this method is applied. The contents of this book is of extreme value because it
explains the usual resistance networks in receivers and thus prepares you for service oper:
ating methods which recognize no limitations. When you check a receiver by measuring
! 7 e o the resistance between any two points you can immediately locate the unit at fault—and
I I_ — thus eliminate all waste of time—all but one tolerance, namely that of the resistances.

S When vou understand how this method can be applied—it is possible to locate the trouble
in a radio receiver without removing the chassis from the cabinet.
203 pages; tvpe set; cloth bound; well illustrated. Sold with a Money-Back Guarantee.

SERVICING SUPERHETERODYNES

: HE superhet receiver differs in many respects from the conventional tuned radio fre-

quency type of receiving system. If you take service work seriously—it is absolutely
i ‘ guvk_imﬂ

| l p\zsisﬁ)nce
| Mccsur[zmer& —

Price $1.00 Posrra.

cssential that you be familiar with each and every type of superheterodyne—with each and
every difference between this recciver and the t-rf receiver. You actually owe this type
of information to yourself—because you are earning your owu livelihood at your own
expense.

SERVICING SUPERIIETERODYNES tells you just what you should know about this type of
receiver and more so. It gives you all valuable information in a language which you can
understand. There is nothing left to guesswork. As a matter of fact, it takes into consider-

SUFGILGtG;'OJ,nGS

JOHN F RIDER

| ation speeial circuits employed by the different receiver manufacturers.
‘ Each type of receiver receives special discussion and description. Then the difference
between the snperhet and the tr-f receiver is considered. This is followed by a complete
\ ot breakdown of the receiver so that vou learun to understand the workings of the different

tubes and sections of the finished receiver. With this information in your possession, the
exact type of superheterodyne receiver which you must service does not present any
{ problem —simply becuuse vou know the function of the different parts and you can easily understand the different
combinations.
Type set; bound in cloth cover; 103 puges; profusely illustrated. Sold with a Monev-Back Guarantee.
Price $1.00 Postram

Buy from Your Local Dealer or Use This Coupon.

RADIO TREATISE CO., INC., 440 BROADWAY, NEW YORK, N. Y.

’ Enclosed find §. ... ... Please rush, postpaid, the lollowing books:

[, e Radio Service Questions and Answers, Volume 1. (81).

w\ ...... Radio Service Questions and Answers, Volume 2. (81). NAME <o

R Servicing Receivers by Means of Resistance Measures | (DDRESS . ...l
ment.  (81),

I ware Servicing Superheterodynes. ($1). l CITY ... ... .. i STATE.. . ...... ...
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Model 677 Wes-
ton_Tube Scller.

FEBRUARY,

Oscillator, Tubechecker, An.
alyzer. For Analyzer method.

Profit Producing Service Kits

Oscillator, Volt - Ohmmeter,
Capacity Meter. For Point-to-
Point method.

See Them at Your Jobbers

C ONVENIENCE and accuracy have
been combined in these two mod-
ern combinations of Weston Standard-
ized Service Units. They are business
builders. Either combination quickly
and surely gets at the root of the trouble.

For the ANALYZER-TUBLECHECKER
method Weston offers the combination
of Model 660 Analyzer, Model 661
Tubechecker and Model 662 Oscilla-

or. For those preferring the Point-

Wre
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Paltern $44 Set Pattern 540 Port.
\nulyzer. able Tube Seller,
1933 ¢ Say You Saw

T0-PoINT method, Model 663 Volt-
Ohlmmeter, Model 664 Capacity Meter
and Model 662 Oscillator provide the
ideal combination.

Every service man should get all the
facts about these two combinations of
Mail the

coupon for complete information.

Standardized Service Units.
Weston Electrical Instrument Cor-

poration, 604 Frelinghuvsen Avenue,
Newark, New Jersey.

N-JEWELL

adio [istruments

WESTON ELicTricAL INSTRUMENT CORPORATION
601 Frelinghuysen Ave., Newark, N. J.

Please send me further information
on Weston-Jewell Service Equipment.

Name . . ... ...

Address.
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In All the World—NoLgPEzm&ike This
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Low-Priced
Volt-Ohm-Meter
Model 4855 A.O.

NEW—ALL NEW!

READABLE

One Ohm to a Million
and Up to Ten Million

One Volt to
Six Hundred (D. C.)
with

Special Leads to Insert

into Tube Sockets "§

A

° , A

. i\
RUGGED i

For Lasting Service

KNIFE-EDGE
POINTER

For Easy and Accurate
Reading

APPROVED
GUARANTEED

Size 415" x 7”7 x 314" high
Large size meter, accurately calibrated, 314” body diameter, 414" flange, bakelite case, finished in two-ione walnut. Re-
sistance, 1,333 ohms per volt.

Accuracy 1%—All parts of the highest type possible to build. Scale ranges are: Volts: 0-3, 0-30, #-300, 0-600 D.C. Ohms:
0-10,000, 0-1,000,000. Readable from one ohm to one million and up to ten million.

Mounted in metal case, black velvet finish, with bakelite panel and meter flange finished in two-tone walnut, with bind-
ing posts, knobs, etc., to match. Handsomely trimmed in chrome and provided with voltage adjuster to calibrate meter
to batteries.

Model 4855 A.O., as shown: List price $39.00. Net to Dealers and Service Men $23.40.

Also furnished in Kit of all parts with full instructions, less case, binding posts and leads as Model 4844 A.0. Knock-
Down Kit (not shown). List price $30.00. Net to Dealers and Service Men $18.00. Order special resister to read 10 megs.
Dealers’ net price $1.50 extra. Prices west of Denver slightly higher.

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 DUPONT AVENUE CLEVELAND, OHIO

FEBRUARY, 1933 e SAY You Saw It IN SEKRVICE
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THE ANTENNA....

EDUCATION

ET’S talk about service instruments. The first thing we
are going to do, is to push the use of oscillators. There
are altogether too many Service Men and organizations
functioning in the service field without adequate test oscil-
lator apparatus. Whether you build or buy—the fact re-
mains that you nced such equipment and you're going to
need it more and more cach day. The days of “hit and
miss” methods of servicing are gone. Yes, you still come
in contact with some of the old and simple receivers but the
public is asking for better work—faster operation. To accom-
plish these two ends, without any reference to the problems
of the more recent receivers, you must have the proper test
equipment.  Analyzers, diagnometers, set testers, ohm-
meters, tube checkers, etc., are selling aplenty, but the use of
oscillators has not reached its proper proportions. Once
again, whether you buy or build, bear in mind that you nced
an oscillator.

OW for a few words about technical knowledge. Be-

yond all doubt, the service field can use more advanced
radio information. By this we do not mean an engineering
education. Far from it. There is a wide gulf between a
thorough grounding in the art of radio as applied to radio
receivers and related service wotk and design engineering
knowledge. What we class as a thorough grounding is a
good knowledge of the fundamentals sufficiently well ab-
sorbed so that it can be interpreted into the reasons for the
use of apparatus in the manner they are commonly
employed, and sufficiently well absorbed so that the power
of analysis as related to radio receiver problems in general
is devcloped to its proper extent. By power of analysis we
are not referring to service analysis only. We are vitally
concerned with the ability to view a problem from various
angles—with the ability to correlate all associated consider-
ations; with the ability to recognize cause and effect and to
apply this knowledge to the servicing of a radio receiver or
associated apparatus.

With this in mind, it is the intention of the editors of
SERVICE to present radio information in a manner which will
be of definite value to each and every man who is interested
in augmenting his scope of radio knowledge. No, it shall
not be in the form of a course.

TALKING about schools, we cannot help burt reiterate a
statement made by the writer during the recent LR.S.M.
Convention in Chicago. The time has arrived when the
educational forces functioning in the radio industry must
consider the present members of the radio service group and
cease enticing new men from other non-competitive fields
by presenting a glamorous picture of the possibilities to be
found in the radio service field. Money can be made in the
service field—perhaps not so much today, but it will be there
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in the future. However, that money should go to the men
now in the field—to the individuals who have been plugging
and fighting for their existence during these troublesome
days.

The service field is overcrowded. There is no more room
for new men. There is plenty of room for educational
activities by the radio schools now in existence, but these
activities should be devoted to the improvement of the men
now actively engaged in service work. In plain words, there
is plenty of room for reasonably advanced courses offered to
the experienced Service Man. Some schools are making such
offers and the rest should fall in line.

The extent of the sales of radio receivers during the past
decade is not great enough to absorb all of the men now
associated with the service field. More new men will harm
rather than benefit those in the field—those just entering
and the industry itself. As a matter of fact the schools them-
selves will suffer because the graduates will be unable to
secure employment. We recognize that the schools have
financial investments which they wish to keep intact. How-
ever, there is every danger of sinking rather than saving the
ship by augmenting an already overcrowded field. It is our
opinion that the service industry as a body will support ad-
vanced courses and those schools offering advanced courses,
rather than those which offer both.

HECK this issue closely. We are proud of the fact that

we can give so much information relative to point-to-
point resistance measurement. This method of service an-
alysis is growing by leaps and bounds. Each day we hear of
another receiver manufacturer embarking upon the produc-
tion of service data along resistance measurement lines. RCA
in their 60 Series manuals and the makers of Majestic re-
ceivers pioneered in such manuals, although it is true that
RCA changed the structure of their manuals by omitting
continuity test data, (which is the way they showed point-to-
point data) and now show the d-c. resistance of every in-
ductor and resistance. Majestic is continuing, as a matter of
fact going a step further. Recent service data received by
this magazine shows the entire Majestic manual predicated
upon resistance analysis. U. S. Radio and Television are also
going in for such work. The Clarion manuals, published
by the Transformer Corporation of America, likewise give
point-to-point data. Philco, Fada, Howard and many other
receiver manufacturers are swinging into line.

One pertinent item has been brought to our attention.
This is the necessity for the statement that tolerance values
must be recognized when applying the point-to-point re-
sistance measurement method of analysis. We take this
opportunity of mentioning this fact in this editorial because
it is the opening gun in the campaign and because it will be
spoken of consistently.

Jobn F. Rider.

® SERVICE FOR



NEWS AND VIEWS FOR

SERVICE MEN AND DEALERS

from

NATIONAL UNION RADIO CORP.ofN. Y.
New York City

400 Madison Avenue
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NATIONAL UNION
THE STANDARD TUBES
FOR STANDARD SETS
AT STANDARD PRICES

RADIO TUBES

VOLTAGE DOUBLED BY

TYPE 2525

RECTIFIER

NATIONAL UNION LABORATORIES DESCRIBE TUBE—NEW CODING

Among the many tubes developed in the National Union Laboratories during the
past few months, the 25Z5 is of particular interest because of its unusual adapt-
ability and applications. Type 25Z5 was brought from the laboratory stage and
put into regular production in National Unijon factories late in January. The
recent trend toward transformerless radio receivers of either the universal or
A.C. operated type occasioned the development of the tube. It is a full wave, high
vacuum rectifier of the heater cathode type for use in circuits especially designed
to supply D.C. power from an A.C. power line.

In universal type receivers, the 25Z5 may be
used as a half wave rectifier, while in the A. C.
operated type it may be used as a voltage
doubler. In the latter application it provides
about twice the D. C. output voltage obtainable
from the half wave arrangement.

The ready adaptability of the 25Z6 to two-fold
application is made possible by the means of a
separate base pin for each cathode. To facilitate
its economical operation in series with the heat-
ers of other tubes in the radio set, the heater
of the 25Z5 has been specially designed. The
construction of a receiver having reduced heat
dissipation in the fixed series resistor has been
made possible by the employment of a 25-volt
heater. Further, close electrode spacing and
high rectifying efficiency are provided in the
heater cathode design.

The minimum of space for installation is re-
quired as the 25Z5 is constructed compactly in
a small, dome-top bulb.

TENTATIVE RATING AND
CHARACTERISTICS

Heater Voltage 25 Volts

Heater Current 0.3 Ampere

AC Plate Voltage per
Plate (RMS)

DC Load Current

Maximum Overall

125 max. Volts
100 max. Milliamperes

Length 414"
Maximum Diameter 1 9/16”
Bulb ST-12
Base Small 6-Pin

INEW TYPE NUMBER SYSTEM

It is interesting to note that the 25Z5 has been
assigned this type number under the new offi-
cially recognized system of numbering tubes.
Briefly, this system will operate as follows:

In the new type designation there will be a
numeral or numerals followed by a letter of the
alphabet and then followed by another numeral.

The numeral before the letter gives us a clue
to the filament voltage of the tube, 26 for in-
stanee, indicating that the 25Z5 is a 25-volt tube.
The letter “Z” indicates that the tube is a
rectifier as rectifier types will be lettered from
the end of the alphabet and detectors and
amplifiers lettered from the beginning of the
alphabet, The number after the letter indicates
the number of usable elements in the tube, § in
the case of the 25Z5 in spite of the fact that
there are 6-pin connections on this particular
tube. (The filament of the tube as one of the
usable elements is necessarily brought out in 2-
pin connections.)

Thig system will not affect tube types already
numbered but will apply to new types developed.
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If .this b.rief description is not clear National
Union will gladly supply further information
upon request.

SEATTLE SERVICE MANAGER
LAUDS NATIONAL UNION

Alert to the savings made possible through
Na.tional Union’s Free Equipment offers, Fred P.
Price Radio Service of Seattle, Washington, has
seized the opportunity to take advantage of a
number of deals.

In a recent letter, Mr. E. R. Rice, Service
Manager of this progressive organization, states:
“Ag your records will show, we have Service
Manuals Vol. 1 and Vol. 11, National Union
Oscillator, 1,000 Tester and Unameter. We find
them all valuable in our service work. We
would like to express our appreciation of Na-
tional Union’s attitude in helping the service
man with these service aids. As a whole, we
find the quality of National Union tubes unsur-
passed.”

This is an example of the way thousands of
liv.e wire service men throughout the country are
tying up with National Union for profit. Service
men who waould be leaders in their community
in intellizent service work must be well equipped.
National Union makes necessary equipment avail-
able at no cost.

BENCH KIT FREE!

No need to play hide
and seek with nuts,
bolts, screws, resistors
and other small radio
parts when you own
this handsome, sturdy,
metal parts box.

This box was manufac-
tured specially for Na-
tional Union by one of
the country’s leading
steel companies. It is beautifully finished in
green and golden yellow and contains 31 com-
partments scientifically arranged.

Don’t let elusive parts waste your time and
hold you up on jobs.

National Union gives you this metal parts con-
tainer, Free, no deposit, with a small purchase
of National Union tubes.

Write for complete details at once.

Ask Your Jobber’s Salesman

Say You Saw It IN SERVICE

WwWwWwW americanradiohistorvy com

SAVE MONEY—GET
FREE EQUIPMENT

Of course you need modern equipment to carry
on an intelligent profitable service business.
Conserve your cash. Don’t invest money in
expensive equipment when you can own it
without cost—the easy National Union way.
Which of the items listed below do you need?
They are Free—Get details. Send coupon.

TWO SERVICE MANUALS by John F. Rider:
Volume I—more than 2000 diagrams—1000 pages,
Includes chassis wiring diagrams, voltage data,
electrical values, color coding, socket layouts,
peculiarities of radio receivers, etc. Volume II—
absolutely non-duplicating. Over 700 pages cov-
ering new sets up to 1932 Radio Show. Point to
Point resistance data. Each in handsome green
imitation leather, gold stamped binder. Free
with small tube purchase.
e o o

READRITE TUBE TESTER: For home or store
tube testing. Efficient. Neat. Compact. Fabri-
coid covered case. Pilot light illuminates dial.
Free with small tube purchase. Small deposit.

e e o

OSCILLATOR AND OUTPUT METER: Full
broadcast range plus intermediate frequency
range covered by leading types of superhets.
Rugged construction. Sturdy fabricoid covered
carrying case. Free with small tube purchase
and small deposit.

e & o

THE UNAMETER: Most modern tube tester.
Tests over 50 types. No adapters. Dials scaled
in color. Easy reading. Fool-proof meter pro-
tection. Finished in gold and colors. Efficient
convineing tests. Portable or Counter models.
Free with small tube purchase and deposit.

e o o

THE READRITE 1000 TESTER: Precision in-
strument designed for newest method of testing
continuity, capacity and voltages without pulling
chassis. Tests through set sockets the resistance
of voltage dividers, series resistors, transformer
primaries—secondaries, filter chokes, speaker
fields, capacities paper-mica type condensers,
voltage of tube circuits. Valuable asset for
profitable service work. Free with tube purchase
and deposit.
® o o

HICKOK OHM CAPACITY-VOLTMETER: Ac-
curate thorough tests of component parts of a
radio set old, new or future models, Tests con-
tinuity of circuits. Resistance up to 30 megohms.
D. C. Voltages up to 600 volts. Capacity of
electrolytic and paper condensers up to 15 Mfd.
Leakage or dielectric strength of paper con-
densers and insulation. FREE with tube pur-
chase and deposit.

NATIONAL UNICN RADIO CORP.OF N.Y.
400 Madison Avenue, New York City
Sirs: I am interested in following equip-

ment: Readrite Tube Tester [] Oscillator
& Output Meter Readrite Resistance

Tester [ ] Volume I [] Volume II
Unameter [|] Ohm Capacity [] Bench Kit
S2
NAME 5 muica. « S Jereei o oo as Jeiem
ADDRESS ... . ...
CITY ...iiiviinnnnnnes ..8TATE..... Nenee



10 GOOD REASONS WHY YOU
SHOULD “SERVICE’ WITH OHIOHMS

® Accuracy—resistance value within 109 tolerance. e Unaffected by Humidity.

® Permanency—value unchanged by age. ® Low Voltage Coefficient.

® Absence of noise. ® Mechanical Strength—ability to withstand rough handling.
® Low Heat Coefficient. ® Appearance —straight wire leads, good paint finish, etc.
® Freedom from Capacity Effect. ® Color Coded, Printed Values, Trade-Marked.

SPARK SUPPRESSOR SETS

For eliminating ignition interference on radios installed in Automobiles.

Sets are furnished for 4, 6 and 8 cylinder cars. enclosed within glazed porcelain tube eliminating
Furnished complete with Condenser designed to accumulation of dirt. Made of special non-moisture
withstand unusual conditions of temperature and absorbing material to prevent shorting. e The life
vibration . . . also, necessary spark suppressors of an Ohiohm Suppressor is the life of the car.

Every Radio Customer a Prospect for
CLEANAIRE Refrigerator Deodorizer

* Absarbs and destroys food odors.
* Prevents blending of flavors and tainted foods.
Add this to your

fline... excep-
tional profit . . .

WRITE
FOR FACTS

THE OHIO CARBON COMPANY

12502 BEREA ROAD =+ =+ +« CLEVELAND, OHIO
¢ Ohiohms are made in Canada by C. C. Meredith, Ltd., 639 Bay St., Toronto ®
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An Oscillator for Service Work

N oscillator to be used for service work must meet a
number of special requirements. Of these require-
ments, portability, convenience and stability are

probably the major points. Of secondary importance, but
still quite necessary, are wide frequency coverage, satisfac-
tory modulation, proper attenuation, and the elimination of
interference with the test signal generated by the oscillator.

In designing the oscillator to be described, the above
points were taken into consideration and were met as fol-
lows:

Portability was gained by the use of a type 30 tube which
requires little in the way of “A" current and will oscillate
satisfactorily with but 2214 volts on the plate. This permits
including both the “A” and "B” batteries within the casc
without sacrificing compactness. At the same tme, the
point of possible interference is eliminated, as the oscillator
is in no way coupled to
the a.c- line supplying the
radio receiver under test
and consequently there can
be no r-f. getting into the
receiver through the power

line and upsctting the
alignment or adjusting
procedure.

The oscillator is made
convenient by its small
weight and because a
change of frequency band
is made by merely flipping
a single switch mounted
on the front panel. Its
convenience is  further
added to by the fact that
the oscillator will cover all
the most important inter-
mediate frequencies (150
kc. to 300 kc.), the com-
plete broadcast band of
550 ke. to 1500 ke. (actu-
ally, about 540 to 1700 kc.) and by the use of harmonics,
“short-wave” frequencies as high as 20,000 kc. (15 meters).
More of this later.

The matter of stability was not so easily licked. First
of all, we tried a resistance-stabilized circuit. This proved
fine for any single frequency but was unreliable where a wide
sweep of frequencies had to be made. Electron-coupled
oscillators were also tried, and these are quite satisfactory
when a tube with a cathode is employed, but not so satis-
factory with a filament-type tube.

We finally resorted to the good, old plate-tuned oscilla-
tor with a low L-C ratio; that is, a high-C circuit, wherein
the capacity is large in comparison to the inductance. This
proved entirely satisfactory and is used in this oscillator.
It provides a better degree of stability than is ordinarily
obtained and is therefore of value.

There is nothing new about the self-modulation scheme.
The tube is made to block at an audio-frequency rate by
the proper selection of capacity and resistance values for the
grid condenser and leak, which in this case are connected
in the low-potential end of the grid circuit.
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Fig. 1. A view of the completed plate-tuned
oscillator

One other important thing is the attenuator. This is a
100-ohm variable resistance mounted in a metal case so that
no other shielding was necessary. It is self-shielded as it
stands. This attenuator provides very good control and
does not reduce the gain too rapidly. Yet a very low output
can be had, which is necessary for the sake of accuracy in
alignment, etc. A strong signal “spreads” too much and is
therefore unsatisfactory.

CONSTRUCTIONAL DETAILS

A photo of the complete oscillator is shown in Fig. 1.
The case is of aluminum and is 10 inches long, G inches
high and 714 inches deep. These measurements do not have
to be followed exactly, but a metal cabinet somewhere near
this size should be used.

The frequency sclector
dial is in the center of the
front panel and might
well be a vernier dial of
the type which has blank
white spaces near the bot-
tom or sides so that cali-
brations can be marked
thereon. However, a dial
of the type shown is per-
fectly satisfactory if charts
are made up for the fre-
quency bands. It all de-
pends on which you like
the best.

The frequency sclector
switch is on the left side
of the front panel and this
is marked S1 and S2 in the
diagram. When switched
to the right, the oscillator
covers the broadcast band
and the short-wave band
by harmonics, and when
switched to the left covers the intermediate-frequency band.

The toggle switch to the right of the dial makes and
breaks the filament circuit of the type 30 tube.

On the top panel of the case is mounted the atrenuator
control knob and directly behind this knob the three ter-
minal posts for the oscillator output. The lead used on the
“high side’”” of the output should be shielded. The shielding
itself can be used as the grounded lead if desired, in which
case only one cable will lead from the oscillator to the re-
ceiver.

An inside view of the oscillator is shown in Fig. 2. The
two A" batteries and the “B” battery can be seen at the
rear of the case. These should be fastened securely to the
wooden baseboard so that at no time will they shift around.

In front of the batteries is the voltage regulator tube,
marked R in the diagram. This is used to keep the fila-
ment volrage constant and in this manner adds to the stability
of the oscillator.

Now note the two inductances. The “broadcast” induc-
tance is by the side of the “B’” battery and is at right angles
to the i-f. inductance.
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Now let’s look at the circuit diagram, shown in Fig. 3.1

The switch S§1-82 is all in one hunk, so to speak, and is=
really a triple pole, double pole affair. The S1 section per-{
mits a change-over from the plate broadcast coil L-1 to thel
plate i-f. coil L-2, while the S2 section does the same for
L-3 and L-4.

CIRCUIT CONSTANTS

R-1 (fixed)

I
|
1
|
I

500,000 ohms  C-3 (adjustable) .00003 mfd.|
R-2 (fixed) 1,000 ohms  C-4 (adjustable) 00003 mfd_l
R-3 (variable) 100 ohms  C-5 (paper) 0.5 mfd.l
C-1 (variable) .0005 mfd. C-6 (paper) 0.5 mfd,l
C-2 (mica) .0001 mfd. C-7 (mica) .005 mfd'-l

|

When the switch is thrown, it “throws” the variable con-|
denser C-1 with it, so that in one case C-1 tunes L-1 and in
the other case it tunes L-2. But since L-2 has a large value

] ! ‘ ! . : L‘_ 5///{[0%5
of inductance in comparison to the capacity of C-1, which|____i_ 1 ___ _ ¥ _—

is .0005 mfd., we no longer have a high-C circuit. There-
fore, the condenser C-2 is permanently shunted across L-2 to
provide the large capacity we wish. This is a .0001-mfd.
moulded bakelite mica condenser. Its value may wander
a bit over a period of time but not sufficiently to cause
trouble.

The blocking condensers C-5 and C-G are necessary to
keep the plate voltage from getting back to ground. The
condensers C-3 and C-4 are also blocking condensers and
are used to keep the plate voltage out of the feeder. These
are small adjustable trimmer condensers each with a maxi-
mum capacity of about .00003 mfd. or so. Turn the screw
on C-3 all the way in and the screw on C-4 all the way out.
Then, when using the oscillator, strap together terminals 1
and 2 for frequencies less than 500 kc., so that C-3 and C-4
are in parallel, and for frequencies higher than 500 kc., just
use posts 2 and 3, the latter being the ground.

Now for the grid leak and condenser: R-1 and C-7 re-
spectively. These units provide the self-modulation feature
and it is desirable to have a rather high-pitched note as it
has less tendency to spread. However, the note may be
most any pitch you wish within reason and you can change
it by altering the values of R-1 and C-7. In this oscillator
C-7 has a value of .005 mfd. and R-1 a value of approxi-
mately 500,000 ohms.

No matter what type of circuit is used, a self-modulated
oscillator will change its pitch as the variable condenser is
swung through its range. This change in audio pitch makes

Fig. 2. Interior view of oscillator, showing location of parts

| ovrpur
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Fig. 3. The schematic diagram of the oscillator. Parts values
are given in the table to the left

no difference in the operation of the oscillator unless the
pitch happens to go so low as to “spread.” In such an
event the resistance value of the grid leak should be decreased
and the lower the value of resistance here the less variation
there will be in the audio pitch. At the same time the
capacity of the grid condenser may be increased to provide
the pitch most desired.

CoiL DaTta

The broadcast coils L-1 and L-3 are both wound on the
same form. This form should be 2 inches in diameter and
about 215 inches long. Bakelite tubing will do very nicely.
Coil L-1 consists of 55 turns of No. 26 S.S.C. wire close
wound and will come close to filling the length of the form.
Coil L-3, which is the grid coil, consists of 20 turns of the
same size wire either layer wound or scramble wound on a
section of celluloid sheet fitting directly over coil L-1 so that

(Continned on page 68)

The Man on the Cover

M. T. Nordengren
Service Manager, Grigsby-Grunow

FTER Mr. Nordengren had completed his high school
A education, he delved into the problems of Physics
and Economics with great interest—but after a tough battle,
Physics got the upper hand and led him into an Electrical
Engineering University course.

And out of all this grew Mr. Nordengren’s interest in
radio. Off he went to the Western Electric Company and
stayed there for the next four and a half years as Section
Head of the Inspection Division on transformers, filters,
repeating coils, etc. Then a year on Movietone equipment
and sound projection.

With this experience and education behind him, he took
a position with the Grigsby-Grunow Company, in 1928. He
landed right in the Engineering Division as Product Analy-
sis Engineer in the factory.

In November, 1931, he took the position of Service En-
gineer of the Company, and a month later walked into the
position of General Service Manager of the Radio Division,
where he still reigns.
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General Data . . .

REVIEW OF OHMMETERS

Franklin Model 1 Volt-Ohmmeter

The Model 1 Voltmeter-Ohmmeter uses a
single meter to cover the various voltage and
resistance ranges, as shown in the accompany-
ing photo.

VOLTAGE s COMPENSATOR

WAV EASTURED B¢
THE FRANKLIN RADIO CORPORATION
Gw, OWI0, 48 4.

DAY
- 6 3G 890
8 Y6 Y0 OO
N \ i A \\ @
SHMS VTS wUs  vous
- Ga
=

Panel view of the Franklin Model 1

Volt-Ohmmeter

The meter has a double scale; the upper
scale reading 0-100,000 ohms; the lower scale
reading 0-300 volts. The resistance can be
reduced to one-tenth its value and the volt-
age range can be reduced to 3 or 30 volts and
increased to 60O volts. A high-range and
low-range switch is mounted on the bakelite
panel.

\ 45V

1000« PER VOLT
L5 VOLT METER

1000 »

25,500w

270.000«~ 300000«

ORMIMETER

=2 +30v.  £300V. 600V

Complete schematic diagram of the
Franklin Model 1 Volt-Ohmmeter
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When used as a voltmeter, the Model 1
has a resistance of 1,000 ohms per volt in
each of its ranges, thereby measuring plate
voltage without distortion of reading.

The 414-volt dry cell to supply the voltage
for the ohmmeter action is inclosed in the
case. On the panel is a compensator adjustor
to provide for zero reading.

The pin jacks for resistance and voltage
readings are arranged along the front edge
of the panel.

The complete circuit diagram of this in-
strument is shown herewith.

Hickok Ohm Capacity Voltmeter

For a description and circuit of the Hickok
Ohm Capacity Voltmeter, see the article on
page 308 in the November issue of SERVICE.

Hickok 4855 AQO Volt-Ohmmeter

This unit, illustrated herewith, employs a
meter with a sensitivity of 1,333 ohms per
volt. There are four voltage ranges of 0-3-30-
300 and 600 volts and two resistance ranges
of 0-10,000 ohms and 0-1,000,000 ohms, the

75 / RES.

0-500«
SWITCH
400000« 36Q000« 36000«

600

300

30 3 7.
VOLTS

The schematic diagram of the Hickok
4855 AO Volt-Ohmmeter. All values

are given

resistance range being readable from 1 ohm
up to 1,000,000 ohms. Provisions are made
so that with the addition of another cali-
brated resistor, the readings can be carried
up to 10,000,000 ohms.

The values of the resistors, etc., are given
in the accompanying circuit diagram of the
unit, The switch marked V, L, and H (Volts,
Low Resistance Scale, High Resistance Scale)
is the switch on the panel just to the left of
the “Resistance” binding posts.

The voltage compensator or zero adjustor
is mounted to the left of this switch and in
the diagram is the 500-ohm variable re-
sistance connected in series with the batteries.
The batteries are contained in the case of the
instrument.

Along the front edge of the panel are the
binding posts for voltage readings. These
are marked with their respective values.

The meter used has a 274-inch scale
length, the entire meter diameter being 41
inches.

The Hickok 4855 AO Volt-Ohmmeter.
The knob at the left is for battery
voltage adjustment

Dayrad Type 870 Test Meter

The Dayrad 870, illustrated herewith, is
designed to provide a number of tests and
operates from any 100-130-volt, 6O cycle line.
The instrument uses a type 82 tube as the
rectifier, as indicated in the accompanying
diagram.

The following measurements and ranges
are covered by the instrument:

Ohms; 0-1,000-5,000-50,000-500,000 and 0
to 5 megohms, D-C. Volts; 0-30, 0-300 and
0-600 volts at 1,000 ohms per volt. D-C.
Milliamperes; 0-30 and 0-300. Microfarads;
.05-.001, 5-.01 and 3.0-0.1 mfd.

Provisions are made so that the unit may
also be used as an output meter for aligning
receivers, etc.

Panel view of the Dayrad Type 870
Test Meter. The dome cap at the rear
of the panel covers the rectifier tube
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GENERAL DATA—continued
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Schematic diagram of the Dayrad Type 870 Test Meter, which operates from the

110-volt, 60-cycle line. All values are given

The panel carries a selector switch for the
various measuring ranges, a special a-c. line
adjustor and a push button to be used when
the line voltage is being adjusted to the
meter.

The instrument is mounted in a cast alu-

minum case.
°

Dayrad Type 875 Test Meter

This instrument, illustrated herewith, is
somewhat similar to the Type 870 but is
battery operated, two standard 22%5-volt bat-
teries and one 4l5-volt battery being used.
Compartment space for these batteries is pro-
vided inside the cast aluminum case.

Ranges are selected by means of a rotary

e

(
Output Me e

dvert
Muitipies

VAAANAAN |
KRR tsve &
L é $
CoY(e (oo L oo y—( ‘o | (89

S9e8 ~

AN

ogfgﬂpd@_ 4_'

ol

S — )
e S/

278
Jo.gn
0.3

Zooo

_

AN A v
24.000" 10,800 240,006 1 JoAamp
N N O
o) (
»
: s
B

I
£l
-O—O1O-C

L

O0O0O0

52

Above: Panel view
of the Dayrad Type
875 Test Meter.

Left: The sche-
matic diagram of
the same unit. This
model is battery
operated. The
switches are shown
in a straight line,
though they are
actually of the
rotary type

switch. The measurements possible, and the
ranges, are as follows: Ohms; 0-3,000, 0-30,-
000, 0-300,000 and 0-3 megohms. D-C.
Volts; 0-6, 0-30, 0-60 and 0-300 volts at
1,000 ohms per volt. D-C. Milliamperes;
0-6, 0-30, 0-60 and 0-300. D-C. Amperes;
0-30.

The instrument has a self-contained d-c.
blocking condenser so that the unit may be
employed as an output meter with adjustable
sensitivity. The blocking condenser makes it
possible to connect the meter directly to the
plate terminal of the output tube in a radio
receiver.

The meter has a zero adjustor knob on the
panel.

°

Weston Model 663 Volt-Ohmmeter

The Weston Model 663 Volt-Ohmmeter
shown in the accompanying illustration, uses
a single meter with an indicating scale
marked 0-1,000-ohms, 0-2.5-5-10 volts and
milliamperes. The following ranges are avail-
able: 0-5-25-250-2,500-25,000-250,000 ohms
center scale;  0-200-1,000-10,000-100,000-
1,000,000 and 10,000,000 ohms full scale;
0-2.5-10-100-250-500 and 1,000 voles full
scale at 1,000 ohms per volt. Also 0-1-5-25
and 100 milliamperes full scale at 500 milli-
volts.

When used as an ohmmeter it will give a
reading as low as 0.1 ohm, the first calibrated
meter division being 0.2 ohm.

Jacks are provided on the left side of the
moulded bakelite panel for voltage readings
and on the right side of the panel for re-
sistance readings.

In the center of the panel, below the meter,
is the selector switch. When in the first or
extreme left position, voltage and current
readings can be taken. The remainder of the
positions are for selecting the resistance
ranges.

Front panel view of the Weston Model
663 Volt-Ohmmeter. The meter has
scales for reading ohms, volts and

milliamperes in various ranges
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GENERAL DATA—continued
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Only one resistance range is actually shown the accompanying illustration. Any change

on the instrument scale. The other five
ranges are obtained by using the factor indi-
cated, i.e., multiplying by 10,000 for the
high range in one instance or dividing by 5
for the low range in another instance. These
factors are indicated on the scale of the se-
lector switch. These same factors are also
included in the accompanying schematic dia-
gram of the instrument, as well as the re-
sistance values at each point. This is a worm'’s
eye view diagram, that is, as it would appear
from beneath the panel, the jacks and so on
therefore being reversed in their positions.

The panel of the instrument also includes
an chmmeter adjustor so that zero adjustment
can be made on the different resistance ranges.

The necessary dry cells for supplying volt-
age fit into clips mounted on the back of
the panel. The current drawn from the bat-
teries and passing through the resistance being
measured, is a maximum of 60 microamperes
on ranges X x 10,000 and R x 1,000 and 600
microamperes on range R x100. On range
R x 10 the current drain is 6 milliamperes
and on the direct range, 60 milliamperes. On
the range R = 5 the drain is 300 milliamperes.
These maximum values occur at the zero
ohms position on each range. The value of
current at center scale would be one-half of
the maximum value given in each case.

Weston Model 564 Volt-Ohmmeter

This unit consists of a Model 301 meter
with four 1,000 ohms per volt voltage ranges
of 0-3-30-300 and 600, two resistance ranges
of 0-100,000 and 0-10,000 ohms.

A self-contained 4145-volt “C” battery is
provided for potential. The battery adjustor,
to provide zero scale adjustment, is directly
below the meter on the panel, as shown in
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in potential of the self-contained battery can
be readily compensated for by short-circuiting
the pin jacks marked X-X at the bottom of
the panel, and then varying the voltage
adjustor.

Panel view of
the Weston
Model 564 Volt-
Ohmmeter. The
right hand tog-
gle switch alters
the sensitivity
of the meter
when used as an
ohmmeter

All voltage ranges are brought out to pin
jacks at the top of the panel. A toggle switch
connects the meter in circuit as a voltmeter
or ohmmeter. The instrument sensitivity,
when used as an ohmmeter, may be changed
by the toggle switch on the right side of the

Ohmg
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Prass for s range %Mﬁ%s
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Schematic diagram of the Weston Mod-

el 564 Volt-Ohmmeter. Note the con-

nections of the toggle switches in the
center
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panel from 1 to 10 milliamperes when using
the 100,000 or 10,000 ohm scale. This sim-
plifies checking up trouble in high or low
resistance circuits.

The values of the various resistors, and so
on, are indicated in the circuit diagram re-
produced herewith.

°

Shallcross Quick-Change Volt-
Ohmmeter

This instrument, illustrated herewith, is
designed to provide the essential voltage and

resistance measurements encountered in ser-
vicing work with minimum adjustments. A
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Above: Dimensional drawing of the

Shallcross Volt-Ohmmeter panel. Be-

low: Circuit diagram of the Shallcross
job, including all resistance values
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GENERAL DATA—continued

single set of binding posts and a “quick-
change” tap switch make it possible to select
any of the following voltage or resistance
ranges without the necessity of changing test
leads to different binding posts or pin jacks:
Voltage Ranges; 0-10-100-500 and 1,000
volts. Resistance Ranges; 2.5 to 3,000 ohms,
25 to 30,000 ohms, 250 to 300,000 ohms and
2,500 to 3,000,000 ohms., The last named

XN 4 . wo
X s \ "
0% INUITY \ 508

- N0
E€XT 45Y

=]

N7 0on

Panel view of the Shallcross Quick-

Change Volt-Ohmmeter, all functions

of which are controlled by a single
rotary switch

range is obtainable by connecting in series
with the test leads an extra battery of 45 volts
and by setting the selector switch to "X
1,000.”

A Weston Model 301, 0-1 d-c. milliam-
meter is used in this instrument. Its connec-
tions and the values of the resistors used
are shown in the accompanying schematic
diagram.

.

Supreme Model 44 DC-Volt-

Ohmmeter

The new Model 44 D-C. Volt-Ohmmeter,
illustrated herewith, is an unusually compact
instrument  for voltage mecasurements, re-

Here is the Supreme
Model 44 DC Volt-
Ohmmeter, available
in both shop and
portable models

sistance measurements and continuity tests.
The Model 44 uses a self-contained flash-
light battery for resistance measurements in

33

two ranges, 0/1,000 and 0/100,000 ohms,
and is provided with external connections,
as shown in the diagram, for a 45-volt bat-
tery to increase its range to 1,000,000 ohms.
Also, four d-c. voltage ranges of 0/10, 0/100,
0/250, 0/1,000 volts arc available. The 44
is contained in a hardwood case and is avail-
able in shop or portable models.

Supreme Model 75 AC-DC-Volt-
Ohm-Milliammeter

The Model 75 provides six output meter
ranges, six a-c. voltage ranges, 0/2.5/10/100/

250/1,000 volts, six d-c. voltage ranges, 0/1,
0/2.5/10/100/250 volts, six d-c. milliampere
ranges 0/1, 0/2.5/10/100/250 ma., two re-
sistance ranges 0/5,000/500,000 ohms.

<Qr

A 1<

?
2 3000~ f500~ &
¥ \M,f\—{b N
N
@T
b
4

— AN

0

~ear o0

©

©

Left: The Supreme
Model 75 AC - DC
Volt - Ohm - Milliam-
meter, which also may
be used for a bridging
test for condensers

All a-c. and d-c. current and voltage ranges
are at a sensttivity of 1,000-ohms-per-volt.
High sensitivity of a-c. voltage and current
ranges, 1,000-ohms-per-volt, facilitates capac-
ity measurements. All a-c. and d-c. voltage
and current measurements are at same scale
distribution, which simplifies readings.

The a-c. and d-c. milliampere ranges are
protected with fuses for added protection in
event of inadvertent overload. All measure-

S
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Circuit diagram of the Supreme Model
75 AC.DC Volt-Ohm-Milliammeter

0 _6

Self-contained capacitor is very useful for
bridging test of capicitors when suspected of
being open circuited or of low capacity;
many times found to be the condition of
electrolytic capacitors.

Supreme Model 33 Ohmmeter

ments are within the standard accuracy The Model 33 Ohmmeter is a completely
tolerances. self-contained  instrument  for  resistance
+ -Coﬂ,é -
o — © . [FO, <F
. N 3R26 -~
50-R
Right: Schematic
diagram of the
Supreme Model 33
Ohmmeter. A 45- $
volt battery can be §
added to extend
the resistance range
to one megohm

1ME6

i + 45 V.BAT,
©

Left: Circuit dia-

gram of the Su-
preme Model 44
DC Volt - Ohm-
meter. A double
pole, double throw
switch changes the
readings from volts

54

to ohms, or vice
versa

+45v

O~4IME6

Left: A panel view of
the Supreme Model 33
Ohmmeter which has
two resistance ranges,
and by the use of a
separate battery will
read up to one
megohm

measurements and continuity tests. A large
314" bakelite case meter is employed, ac-
curately calibrated in resistance ranges of
0/1,000 and 0/100,000 ohms, actuated by a
self-contained flashlight battery. The Model
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GENERAL DATA—continued

33 is provided with external connections for
a 45-volt battery to extend its range to
1,000,000 ohms. A set of Supreme test leads
are included in the equipment.

An illustration of the Model 33 Ohmmeter
and schematic diagram are shown herewith.

[ ]
Readrite No. 1,000 Resistance Tester

For a description and circuit diagram of
the Readrite No. 1,000 Resistance Continuity
and Capacity Tester, see the article on page
310 in the November issue of SERVICE.

[ ]
Readrite No. 502 Ohmmeter

The Readrite No. 502 Ohmmeter, shown in
the accompanying illustration, is a two-scale
resistance meter. The upper scale range is
0 to 10.000 ohms and the lower scale is 40
to 0 ohms.

Directly below the meter is the knob for
zero adjustment. To the right of the knob
are the three insulated jacks, one common, for
the two ranges on the meter. Special cords

ouers \
agastid !»'n,','

SR

A view of the compact Readrite No. 502
Ohmmeter which has low-scale and
high-scale readings

are used to patch from one jack to another.
The external connections are shown on this
page, along with the circuit diagram.

[ ]
New Rectifier and Amplifier Tubes

RCA and Cunningham have announced
four new tubes which will immediately take
their place in the design of new receivers.
Two of these tubes are rectifiers and two are
amplifiers.

First a word about the type numbers. The
new rectifier tubes carry the numbers 25Z5
and SZ3. These numbers have a particular
significance which should not be overlooked,
as more than likely this type of coding will
be used from now on.

Now, in the case of the type number 25Z5,
the letter Z indicates that the tube is a recti-
fier. The number 25 means that the tube has
a 25-volt filament. The 5 following the Z
means that the tube has five useful elements,
counting the filament as one. Thus, when we
come to the type number 5Z3, we know that
the tube has a five-volt filament, that it is a
rectifier and that there are three useful
elements.

The two new amplifier tubes carry the type
numbers 2A3 and 2AS5. In both these cases
2.5-volt heaters are used, bur the 0.5 volt is
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Circuit diagram of the Readrite No. 502 Ohmmeter. The external connections are
also shown

dropped from the coding in order to avoid
confusion. The A brands each tube as an
amplifier, and by looking at the numbers we
know that one is a triode and the other a
pentode, or something very similar.

Now, let's get down to the tubes them-
selves.

Tug TyPE 5Z3 Heavy DuTty, FULL-WAVE
RECTIFIER

This tube is somewhat similar to the type
’80 but will furnish approximately twice the
d-c. load current at higher d-c. output voltages

o 2l e e
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Fig. 1. Details of the 5Z3 full-wave

rectifier

and is therefore intended for supplying recti-
fied power to radio receivers and amplifiers
having very large direct-current requirements.

A sketch of the tube, giving the dimen-
sions and base connections, is shown in Fig.
1. The tube fits the standard four-contact
socket, but this does not mean that it should
be plugged in in place of an '80. Don't do it.

The tentative rating and characteristics of
this new rectifier are as follows:

Filament Voltage (A-C) 5.0
Filament Current 3.0 Amps.
A-C. Voltage

per Plate (RMS) 500 max.

D-C. Output Current 250 max. MA.

This rectifier can be used with filter circuits
of the condenser-input or choke-input type,
but the filter circuits must be so designed as
to meet the current and voltage demands
placed by the tube.

THe TYPE 25Z5 RECTIFIER-DOUBLER TUBE

This is an interesting tube because it is
adaptable to the new crop of “transformer-
less” receivers of either the “universal” type
or the “a-c. operated” type. In “Universal”
receivers the 25Z5 may be used as a half-
wave rectifier, while in the “a-c. operated”
type, it may be used as a voltage doubler to
provide about twice the d-c. outpur voltage
obtainable from the half-wave arrangement.
Thus, operating directly from a 110-volt a-c.
line, with no power transformer, output volt-
ages from about 120 to approximately 260
may be had at the output, depending on the
load or current drain of the receiver.

A sketch of this tube, with dimensions and
base connections, is shown in Fig. 2. The
tube fits the standard six-contact socket. A
glance at Figs. 3 and 4 show that the tube
has the usual two plates and a filament which
is divided between two cathodes. The cathodes
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Fig. 2. Details of the 2575 rectifier-
doubler tube
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HALF -WAVE CIRCUIT +

TYPE
2525

INPUT
VOLTS c

T

Fig. 3. The 2575 connected to func-
tion as a half-wave rectifier

INPUT VOLTS CURVE
110 RMS
123 b.C.

are independent of each other and connect to
separate base prongs. When the tube is used
as a half-wave rectifier the two plates are
joined and the two cathodes ate joined, as
shown in Fig. 3. When the tube is used in a
voltage doubler circuit, as shown in Fig. 4,
these same elements are used separately.

The heater of this tube has been designed
to facilitate its economical operation in series
with the heaters of other tubes in the radio
set. The employment of a 25-volt heater per-
mits the construction of a receiver having
reduced heat dissipation in the fixed series
resistor. Furthermore, the heater-cathode de-
sign permits of close electrode spacing and
provides high rectifying efficiency.

When the rectifier is used in the voltage-
doubling circuit, each section functions as a
half-wave rectifier and each section charges
one of the condensers C (See Fig. 4). The
two condensers in turn discharge through the
load with the result that the voltage across
the load is the sum of the d-c. output voltage
of the tube and the discharge voltage of the
condenser.

Like the full-wave circuit, the voltage-
doubling circuit gives an output having a
ripple frequency twice that of the supply line,
or 120 cycles if the supply voltage is 60
cycles.

In using this circuit large condensers are
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Details of the 2A5 power
amplifier pentode

Fig. 5.
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necessary to give good regulation of the d-c.
output voltage at higher values of load cur-
rent .. .in most cases from 8 mfd. to 16 mfd.
However, these condensers nced not have a
high voltage rating as they have only to
withstand the peak value of the a-c. supply.
The tentative rating and characteristics of
the 25Z5 are as follows:
Hcater Voltage 25

Heater Current 0.3 Amp.
A-C. Voltage

per Plate (RMS) 125 max.
D-C. Load Current 100 max. MA.

No doubt this tube will find wide applica-
tion in the near future.

Tyre 2AS POWER AMPLIFIER PENTODE

This is a power amplifier pentode of the
heater-cathode type for use in an audio out-
put stage and is capable of giving a large
output with a relatively small input signal
voltage.

A single 2A5 in the output stage is capable
of supplying about 3.0 watts, while two 2AS’s
in push-pull can deliver in excess of 6.0
watts.

VOLTAGE -DOUBLER CIRCUIT

[T 1.
11OV,
o \nn) 4 e
! T

¥

Fig. 4. The 25Z5 connected to function
as a voltage doubler

The power handling ability of the 2AS is
essentially the same as that of the 59 with
pentode connection. The two types, however,
are not directly interchangeable because of
the difference in base connections. This will
be apparent from the sketch of Fig. 5.

The tentative rating and characteristics of
the 2A5 are as follows:

Heater Voltage

(A-C.or D-C) 2.5
Heater Current 1.75 Amps.
Plate Voltage 250 max.
Screen Voltage 250 max.
Grid Voltage -16.5
Plate Current 34.0 MA.
Screen Current 6.5 MA.
Plate Resistance 100,000 approx. Ohms
Amplification Factor 220 approx.
Mutual Conductance 2,200 Micromhos
Load Resistance 7,000 Ohms
Power Output (7%

total harmonic

distortion) 3.0 Watts

A load resistance of 9,000 ohms will give
approximately the same power output and the
same total harmonic distortion as 7,000 ohms.

When the tube is self-biased, the biasing
resistor should have a value of 408 ohms for
a single tube and 204 ohms when two tubes
are operated in push-pull.

TyPE 2A3 POWER AMPLIFIER TRIODE

This tube has what is referred to as a
“Multifilamentary Cathode” which is a way
of saying that the cathode is composed of a
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Fig. 6. Details of the 2A3 power ampli-
fier triode

large number of coated filaments arranged in
series-parallel combination. This is done to
provide a very large effective cathode area,
and as a result, this tube has a very high mu-
tual conductance. A pair of them in Class A
push-pull and operating at 300 volts on the
plates can supply 15 watts of undistorted
power.

A sketch of this tube, with base connec-
tions, is shown in Fig. 6. The tube fits a
standard four-contact socket. The rating and
characteristics are as follows:

SINGLE STAGE CLASS A
Filament Voltage

(A-C.or D-C) 2.5
Filament Current 2.5 Amps.
Plate Voltage 250 Max.
Grid Voltage -42
Plate Current 60 MA.
Plate Resistance 765 Ohms
Amplification Factor 4.2
Mutual Conductance 5,500 Micromhos
Load Resistance 2,500 Ohms

Power Output
(5% second harmonic) 3.5 Watts

PUSH-PULL CLASS A

Fixed Bias Self Bias

Plate Voltage 300 max. 300 max.
Grid Voltage ~62 ~62
Plate Current

(per tube) 40 40 MA.
Load Resistance

(plate to plate) 3,000 5,000 Ohms
Total Harmonic

Distortion 2.5 5.0 %
Power Output 15 15 Watts

Grid volts are measured from mid-point
of a-c. operated filament. When the tube is
self biased the bias resistor should have a
value of approximately 700 ohms. This same
value is also recommended for the bias re-
sistor when two of the tubes are operated in
push-pull.

® SERVICE FOR
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Western Electric Aircraft Super

The Western Electric Company has de-
veloped a new superheterodyne receiver for
use in aircraft which contains a number of
very interesting design features.

Nowadays, these aircraft stations work on
closely-adjusted pre-arranged frequencies and
go in for fast break-in work, snapping back

Fig. 1. A view of the new Western
Electric aircraft superheterodyne re-
ceiver, which is *“pre-tuned.” Believe

it or not, the square posts carrying the
grid leads and the antenna binding post
are miniature transmission lines of the
coaxial conductor type! The crystals
are in the square cases with the black
tops and are temperature controlled

and forth to each other like a couple of stock
brokers on the trading floor. Since the oper-
ating frequencies are pre-arranged, and are
not changed over long periods of time, there
is no necessity for having receivers which

can be tuned by the pilot over wide bands
of frequencies.

For this reason, the new Western Electric
receiver has no tuning condensers, as the
illustration of Fig. 1 will reveal. Instead,
there is a knob which permits the pilot to
select either one of two frequencies. This
knob controls a long shaft which has project-
ing levers. The levers attach to single-pole-
double-throw toggle switches and these
switches throw the receiver from one fre-
quency to another, as indicated in the sche-
matic diagram of Fig. 2. The switches are
marked D1, D2, D3, D4 and D5. Switches
D1 and D2 permit the frequency change in
the antenma inductance. Switch D3 selects
one or the other of the two coils in the plate
circuit of the r-f. tube. The other switches
control the oscillator circuit of the tube V3.

The tuned circuits are precisely adjusted
to the proper frequencies upon which the
receiver is to operate by small trimmer con-
densers. The adjusting screws for a few of
these condensers can be seen in the center of
the chassis base, in Fig. 1.

CRYSTAL-CONTROLLED OSCILLATOR

Now, it is obvious that if the receiver is
to be permanently tuned to two predeter-
mined frequencies, and of necessity sharply
tuned, means must be provided to keep the
receiver exactly on these frequencies. This is
accomplished by using a crystal-controlled
oscillator. Two temperature-controlled crystals
are used, one for each frequency, and these
have a high degree of precision. For exam-
ple, the crystal in the left case in Fig. 2 is
ground to a frequency of 6027.500 kc.

Fig. 3. The crystal-controlled transmit-
ter with a “servicing and adjusting
hatch” near the bottom

Tube V2 in the diagram of Fig. 2 is the
first detector. The next three tubes are inter-
mediate-frequency amplifiers and are variable-
mu screen-grid tubes. Tube V7 is the second
detector and is so connected as to give wide-
range automatic gain control. Tube V8 is
the audio amplifier.

This receiver is designed so that it may be
checked without difficulty. Checks and ad-
justments can also be made on the plane
transmitter withour “messing around.” We
show Fig. 3 as a matter of intérest in this
respect. The little raised panel at the bottom
of the case normally covers a group of jacks
through which tests and adjustments can be
made in the plate and grid circuits of the
various tubes used. It would be nice if we
could service broadcast receivers in a like
manner.
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