CRAFT LIBRARY NgF £ 9

R AD\O

o Ngt?

MODERN
RADIO

g

o e R e st

/HOOK-UPS

The Best Radio Circuits

. A Complete Compendium of the

Most Important Exﬁerc?fm'en;t‘aj

R

NI ISINTISTNISE

and Custom-built Recdivers

N ]

by R. D. Washbﬁrge

-

PU B-L& S rJ g. D By
ER N %9%/3‘0(5:01% 'SE - Né‘éQ&I'ONS Iﬂﬁ {é}

'EE
> L S




-

. |
ncrease

YOUR OEIVICING
BUSINESS 25 %

F you are overlooking servicing auto
I radios, then you’re missing a great deal
of business. The auto-radio business
‘had its greatest boom this past summer and
thousands of sets were sold. By this time
many of these same sets require servicing
and with hundreds of them right in your
A . et owtn co(rinmunity, you bcan build Iup a ghood
‘2 o auto-radio servicing business. In a short
M_ ji time you can easily add 25% or more to
; & your reguiar servicing business.
Every man connected in any way with
the booming auto-radio business will want
a copy of this book immediately. It is de-

<" Service Manual '

..C;)mplete Direc-tor)j R
= i Bl  voted exclusively to auto-radio ' service
Automobile Radio Receivers - .. “dope” in complete, understandable form.

e R 5 The OFFICIAL AUTO-RADIO SERVICE

‘ Fuf{lnslﬂlaﬂon and MANUAL contains schematic diagramz,
: JETUIPNRPRER Rl  chassis layouts, mounting instruections, an
Trouble s“°°":‘8 Gyide 2Lk trouble shooting hints on all 1933 and many
; SRCACERE " older model auto-radio receivers. This
Manual contains a “gold-mine” of inform-
ation.

List of Sets Covered ir'z the Manual

Over 200 Pages Atwater Kent Mfg. Co. Chus. Hoodwin Company
Autocrat  Radlo Company Montgomery Ward & Co.
gamarchnemolor Corp. ;auonul Co.. ln’;] 5
. hevrolet Motor Company hileo Radio & Tel. Corp.
Over 500 |||ustrat|ons Crosley Radjo Corp. Plerce-Alro, Ine.
Deleo Appliance Corp. Premler Electric Co.
Emerson Electric Mfg. Co. RCA-Victor Co.. Inc.
9 ]2 ' h Federated Purchaser, Inc. Sentine! Radio Corp.
X ncnes Fada Radio & Elec. Corp. Sparks- Withlngton Corp.
Ford-Majestic Stewart Radio & Tel. Corp.
Sn:n}dm“?udlo Corp. En:teg gmer. };oscla Corp.
4 alvin Mfg. Corp. nite: otors Service
FIeXIb'e, Loose-Leaf General Electric Co. U. 8. Radio & Tel. Corp.
General Motors Corp. Wells-Gardner Company

QGrigsby-Grunow Co. Zenith Radio Corp.

Leatherette Cover
[Send remittance of $2.30 n form of Check or Money Order]

$2.50 List

for your copy of the 1933 OFFICIAL AUTO-RADIO
SERVICE MANUAL. Rcgister letter if 1t contalns cash
or currency. THE MANUAL IS SENT TO YOU POST-
AGE PREPAID.

GERNSBACK PUBLICATIONS, Inc.
99 MR HUDSON ST. NEW YORK, N. Y.




MODERN
RADIO
HOOK-UPS

Tlle Best Raclio Circuits

A Comp/ete) Compcntlfum of the? Most

Important Experimenml antl
Cus!om-Built Recez'vcrs

COINP l‘lell 17y

R. D . Waslﬂ)urne

GERNSBACK PUBLICATIONS, Inc.

Publishers

99 HUDSON STREET NEW YORK, N. Y.




T ——— E———
Chap. Page
INTRODUCTION

I. RADIO SYMBOLS 5

II. BROADCAST RECEIVERS 7
1. Gernsback ‘‘Megadyne” ‘1 Tube” Loud- cejver. 18. Radio-Craft’'s ‘‘Triple-Twin"
speaker Set. 2. The Radio-Craft A.C. “Pen- Receiver. 19. The A.C. Screen-Grid Peri-
tode Portable.” 3. Crosley ‘®3-Tube’ Super-  dyne. 20. Moore-Daniels “DX" Receiver. 21.
heterodyne. 4. A 1932-'33 12-Tube Superhet- The ‘“Ambassador 4’ Screen-Grid Set. 22.
erodyne Broadcast Receiver. 5, A 110-volt The “Da-Lite-R” DX R.F. Tuner-Chassis.

D.C." Screen-Grid and Pentcde 4-Tube Re-
ceiver. 6. A Commercial Midget Set. 7. A
Modern A.C.-D.C. Pentode Portable Receiver,
8. An Ultra-Modern, ‘Wunderlich-Tube, A.C.

Superheterodyne. 9. A Variable-Mu, Screen-
Grid and Pentode '‘3-Tube' Set. 10. The
Mathews "3-Tube” Superheterodyne. 11,

Grimes “New Yorker’ 110-Volt D.C. Receiver.
12. Freshman ‘‘Masterpiece’’—Electrified. 13.
An A.C.-D.C. Pentode Midget Set. 14. A 1-
Tube Pentode Receiver. 15. A Selective
Screen-Grid Pre-Amplifier. 16. The Radio-
Craft ‘Pentode Portable””—Battery Model,
17. A Portable Screen-Grid ‘4" Radio Re-

III. ALL-WAVE CIRCUITS

23. A Stenode Receiver. 24. A Band-Selector
Screen-Grid Receiver. 25. ‘‘Push-Push“Radio
Sets. 26. The Gernsback ‘‘Interflex’ Receiv-
er. 27. An All-Resistance-Coupled Broadcast-
and Long-Wave Receiver. 28. A Superheter-
odyne Using 2-Volt Tubes. 29. The “B’-Less
‘‘Solodyne” Set. 30. The Grimes Hybrid-
Crystal Receiver. 31. The “DeLuxe 2-Volter"
Battery-Powered T.R.F. Radio Set. 32. Cisin
‘‘Cash-Box" A.C.-D.C. Receiver. 33, A Mod-
ern Superheterodyne Tuner-Chassis — The
Super-Da-Lite-R. 34. A Batteryless Tube-
Type Radio Receiver; (A novel arrangement
of exceptional interest to experimenters.)

24

35. A Modern, Simple All-Wave Receiver. 36.
The Pilot ‘“‘Universal Super-Wasp' All-Wave

IV. SHORT-WAVE SETS

Receiver. 37. The

“Tetradyne’” All-Wave
Radio Receiver;

(An interesting circuit.)

27

38. Short-Wave Screen-Grid ‘‘Craft-Box"
Set. 39. A 5-Meter Superregenerative Re-
ceiver. 40. The Pilot “A.C. Super-Wasp"”
Short-Wave Set. 41. The Hammarlund
“Hawk’ Short-Wave Receiver. 42, The ‘‘Su-
perregenode’—With 6.3 Volt Tubes. 43.
Grand ‘“‘Sun” Short-Wave Tuner. 44. The

V. SHORT-WAVE CONVERTERS AND ADAPTERS

49. The Hammarlund Short-Wave Adapter-
Receiver. 50. A Short-Wave Adapter-Re-
ceiver. 51. Police-Call Converters. 52. An
A.C. Short-Wave Adapter. 53. A Screen-

‘“Tropic 10" Short-Wave Superheterodyne.
45. The Pilot “Wasp’” Short-Wave Receiver.
46. The Short-Wave “Superregenode”—With
2-Volt or “Dry-Cell” Tubes. 47. An '‘Auto-
matic  Tuner” Short-Wave Receiver. 48.
The Pilot *‘Super-Wasp* Short-Wave Radlo
Receiver; (A famous set design.)

Grid S.-W. Adapter. 54. The Walker “Model
4" Short-Wave Converter. 55. The Air-KinF
Short-Wave Converter. 56. The ‘“‘Antipodes”
Super-Converter; (an unusual circuit design).




COntentS (continue(l)

Chap. Page
VI. TELEVISION RECEIVERS .. 35

57. A Direct-Coupled Television Receiver. 58. A Simple Television Receiver.
36

VII. MOBILE RADIO SETS ..

69. Cisin ‘Screen-Grid’”* Automotive Super- “Automotive” Tubes. 61. The Philco “Trén-
heterodyne. 60. Motor-Car Receiver Using sitone 7' A.V.C. Superheterodyne Receiver,
VIII. HOME RECORDING APPARATUS 38

62. Connections for Home Recording 63.
Volume-Level Indicator For Home Record-

ing. 64. A Portable Recording Amplifier;
(Suitable also for P.A. work.)

40

IX. AUDIO AMPLIFIERS

65. R.C.L. Public Address Adapter-Unit. 66.
A 110-V., D.C. Audio Power Unit. 67. Direct-

X. POWER UNITS

Coupled A.F. Amplifiers. 63. A 1-Stage
Push-Pull or Push-Push Audio Amplifier,

42

69. An "A-B-C" Power Pack for D.C. Lines,
70. An Electrolytic-Condenser Rectifier. 71,

XI.

72. An Interference Locator, 73. An A.C.
Beat-Frequency Oscillator. 74. A Complete
Portable Transmitter-Receiver. 75, D.C. to
A.C. Converter, 76. A P.E.-Tube Relay for
A.C. or D.C. 71. A Condenser-Mike Pre-
Amplifier. 78. A Home-Telegraph and Phone
Set. 79. A 90-to-1,500 Kc. “Harmonic’® Ser-
vice Oscillator. 80. A Screen-Grid Booster
Unit. 81. A Carbon-Mike Mixing Panel. 82,
P.E. Relay Controls. 83. A Simple Tube
Tester. 84. Boosting Low Line Voltages. 85,
A 550-1,500 Ke. and 175 Ke. Service Oscilla-
tor. 86. A Wide-Range A.C.—D.C. Volt-

XII. REFERENCE DATA

A Standard '45 Power Pack; (Excellent for
use in modernizing old sets.)

MISCELLANEOUS EQUIPMENT 43

Millilammeter. 87. An Automatic Volume
Control Connection. 88. Band-Selector
Unit. 89. High-Quality Detector-Amplifier
Circuit. 90. A Simple Set Tester. 91. A
Dynatron Vacuum-Tube Voltmeter. 92, An
Inexpensive Test Panel. 93. A ‘“Treasure’
Finder. 94. Increasing A Meter's Range. 95,
Experimental D.C.-A.C. Converters. 96, The
Speech Inverter. 97. Wheatstone Bridge Cir-
cuits. 98. An Amateur Short-Wave Trans-
mitter. 99. A Vacuum-Tube Voltmeter. 100.
A “Class B Tube” Amplifier. 101. A Com-
bination Set Analyzer and Tube Tester.

54

Second Edition

Printed

in U. 8 A.

Copyright 1932 by G. P. Inc.




INTRODUCTION

IN consideration of the increasing complexity of modern ra-
dio receiver and other instrument design, an effort has
been made not only to acquaint the average experimenter
with these connections, but also to simplify the understand-
ing of them.

To this end there has been compiled a chart of the symbols
most commonly used in schematic circuits of these devices.
Further, many diagrams have been examined to obtain only a
limited number which would be representative of the many
applications we now find for equipment embodying the prin-
ciples underlying radio communication. Finally, these sel-
ected circuits have been so graduated as to be of interest
alike to student and advanced technician.

To portray the versatility of instrument design, these dia-
grams have been selected and classified in the following man-
ner: Broadcast receivers, all-wave circuits, short-wave sets,
short-wave converters and adapters, television receivers, mo-
bile radio sets, home recording apparatus, audio amplifiers,
power units, miscellaneous equipment.

These modern devices incorporate not only circuit elements,
the electrical values of which are obvious by reference to the
hookup, but also numerous units, the characteristics of which
cannot be determined from a diagram of connections. Also,
in some instances, mechanical requirements necessitate the
use of certain specified types of components. For these
reasons there is included by make and model number, a list
of the parts that go to make up each instrument.

Thanks are here extended to the Editorial Staffs of Short
Wave Craft and Television News; their cooperation in the
preparation of this book is deeply appreciated.

R. D. Washburne
New York, N. Y.
June, 1932.




CHAPTER 1
Radio Symbols

SCHEMATIC circuits are the “shorthand” of the technician. By their use he is enabled
to tell at a glance the manner in which various electrical units may be connected; and,
approximately, the effect which one unit will have upon another.

The “symbols” in a diagram are the simplest possible representation of the various
components of the circuit.

Symbols vary as the leaves of the trees; the appearance of a particular symbol being
governed, it seems, by nothing more concrete than whether the technician or draughtsman
hopped from tile right or left side of bed the morning he started to draw an illustration!

However, a measure of uniformity has been maintained in the diagrams which fol-
low; and to assist still further in making these figures more readily understood, the ii-
justrations which immediately follow have been prepared.

Some of the simpler ones are shown below, and on the succeeding page all the sym-
bols, for which there is room, to conclude a listing representative of those used in the
schematic circuits within this book.

To show all the variations, of just these alone, conceived by ambitious individuals and
through the medium of other publications foisted upon an unresisting public, would be too
horrible to contemplate—and quite without end., Suffice it to say that no effort has been
;n?.lde to depict such figures as may be found in any diagrams other than the 101 which
ollow.

Vacuum tubes are of many types. Due to the fact that the present system of nomen-
clature ordinarily does not take into consideration, in the arrangement of the symbol, the
electrical characteristics of these types, it becomes essential to ldentify them by mieans
of their catalog number.

For instance, a three-element or triode tube may be an '01A, 09A, '00, '01, '12, "12A,
'71, 'T1A, '45, WD-11, WD-12. '99, '30, '41, 64, '20, '31, '10, '56 or a '59. Since all have the
same symbol, how are you going to decide which is which?

If the symbol does not carry a catalog designation, it then becomes necessary to
closely examine the circuit, noting the components and their method of connection, to
determine to which family the indicated tube may belong. Operating potentials often
furnish a clue; the service to which the instrument is to be put may be another.

The apostrophe indicates a prefix which is the hall-mark of the manufacturer. For
instance: UX-201A (RCA Victor); CX-301A (Cunningham); ER-201A (Eveready Raytheon);
etc. However, the very newest tubes have only two numerals, and this may cause a little
confusion. For instance, the '80 is a gaseous full-wave rectifier; the 82 also is a full-wave
rectifier, but of mercury-vapor type. Again, the 'i1 is a voltage amplifier ured to a certain
extent in power amplifiers; the 41, on the other hand, is a power amplifier of pentode type
and is designed for use in automotive radio sets. A confusing situation, but one which
clarifies itself by the application of a little “horse semse.’”

Where the tube has a cap connection, it is indicated in the symbol. A variable-mu
characteristic is represented by a diagonal arrow on the control-grid—inside the circle
(bulb). Tube socket connections may be determined bv reference to the charts entitled,
“Radio-Craft Tube Table,” in the July, 1932 issue of Radlo-Craft.
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CHAPTER 11
Broadcast Receivers

ADIO receiver metamorphosis from the simple crystal-and-tube set of which the Gerns-

back “Interfiex”, Fig. 26, is an example, to that engineering masterpiece of receiver
tabrication, the 12-tube *Bi-Acoustic” or *“Convention” model superheterodyne, Fig. 4,
includes nearly every conceivable variation in the design of tubes, associated components
and circuits.

However, a careful analysis of the 101 following diagrams will reveal only three basic
functions, namely: (1), Boosting the intensity of the high-frequency electrical energy
received by the antenna (radio frequency amplification); (2), changing the energy from
high to low frequency (detection), and; (3), increasing the strength of the low-frequency
electrical energy (audio frequency amplification).

Components arranged to achieve this sequence of effects constitute a tuned-radio-
frequency or “T.R.F.” receiver.

In addition to these circuit functions a radio set may incorporate an oscillator, an
intermediate-frequency or “LF.” amplifier, and a second-detector. Units so connected are
arranged for supersonic heterodyne reception; the completed device is a ‘‘superheterodyne”
receiver,

Both the T.R.F. and superheterodyne instrument types may incorporate still another
tube circuit, viz., automatic volume control or ““A.V.C.;” and therefore, in some instances,
an “A.V.C. amplifier.”

Coupled with these fundamental electrical actions may be a number of less important
ones; these often are touted to the layman as panaceas for nearly every manner of ailment.

In the R.F. circuit, for example, we may find one or more of the following features:
band selection; light-line antenna; image frequency suppression; long- and short-antenna
compensation; sensitivity control; R.F. pentode amplification; local- and long-distance
switch; screen-grid amplification; marual volume control: automatic volume control; con-
stant-coupling transformers; loop pickup; broadcast- and long-wave tuning; meter tuning.

Some of these characteristics also may be incorporated in the LF. an-plifier.

Detector circuits may be regenerative, and of grid-leak or grid bias type, and may
include a diode, duodiode, triode, screen-grid, or pentode tube.

In the A.F. circuit may exist some of the previously mentioned functions, together
with one or more of the following: tone control; push-pull amplification; ham balancers;
push-push or Class B amplification; resistance-capacity coupling; phonograph pickup;
direct or conductive coupling; sound recording; mute-tuning switch.

Oscillator circuits vary mostly in the manner of their coupling to the first-detector.

Power circuits are classified as A.C. or D.C. (referring to light-lines), or battery;, and
may incorporate a few variations in the circuit or equipment used—for instance a static-
shielded power transformer; reversible, A.C.-D.C. light-line operation; voltage compensa-
tion; tuned filters.

Two extremely important elements in radio circuit design, and ones which are not
readily apparent by inspection of the schematic circuit, are the constants of the compon-
ents and their mechanical arrangement. For instance, a resistor of insufficient power
capacity in a direct-coupled amplifier might so change in value, under load, as to render the
instrument inoperative; again, the use of inductively-wound condensers in a high-gain R.F.
circuit might well be the cause of undesired circuit oscillation; in a third instance, placing
the detector tube near the rectifier may result in producing a strong hum at the output,
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Fig. 1B. Gernsback ‘“Megadyne’” 1 tube Loudspeaker Radio Receiver. Picture diagram.
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Fig. 1A. Gernsback Megadyne 1 tube Loudspeaker Set. Schematic circuit. A crystal
and pentode set. The following parts are used: Condenser Cl, Hammarlund type ML-23,
23-plate .0005-mf. variable condenser, with shield-plate; C2, Dubilier, .0005-mf.; C3,
XL-Variodenser type G10, .0003- to .001-mf.; C4, Dubilier mica- msulated .00025- or 0005 - mft,;
D, BMS fixed crystal detector; L1 Gen- \Vm 3- chcmt tuner, with tlckler T (primary, un-
used) pentode tube, type ’38, 6.3- volt filament; Na-Ald No. 425 5- -prong type socket; Carter
6-ohm rheostat: ane] 7x10x3/16 in.; Kurz-Kasch knobs and vernier dial. (Coil L1, 68 T.
No. 30 D.C.C, 3 ins. in dia.; T, 32 T. No. 30 D.C.C.,, 1% ins. in dia.) Note the '38's wiring.
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Fig. 2. The Radio-Craft A.C. “Pentode Portable.”” A Gen-Win 3-circuit tuner is used.
The dynamic's fleld coil is the total filter inductance. Unit L3, 200 hy. or more. Fine
experimenthl, regenerative circuit.
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MODERN RADIO HOOK-UPS

OLTPYT LOAD
15,000 OHMS

€14, 25MF LOW VOLTAGE ELECTROLYTIC

Fig. 5. A 110.volt D.C. Screen-Grid and Pentode 4-Tube Receiver, Note the use of a screen-
grid tube as detector V3. Rallast resistor R10 must pass 0.3-amp. and drop to the 25
volts required for the four tubes in series: fortunately, the value is not critical. It is 283
ohms, for a 110-volt line, and 317 at 120 volts. Considerable amplification is obtained.

1 -
Yr aF Y2 ME(\;_ "’,,?,? / 2MEG.
24 DET'A N IaFa7  wF

- o 4 MF 110v
c 60~
- CONDENSERS "C"ARE ELECTROLYTIC UNITS
Fig. 6. The ‘“Peter Pan’ Model 84 Midget Set. Note the space-saving features: speaker
field coil used as filter choke

resistance coupling between detector and power tube. Line
switch and volume control are ganged. The output transformer must match V3.

< ‘ - ::::UL;:; VOKE . RECTIFIERS
5 8| " T, K AR
it BT l b
) At
o
v ‘,—'
| .:i & ? : AEragbuCER
: l R =[3.
s e 4 [T Tl
<101 voL na 13 u .
A P; c’uT -~
P - - Y
4 = Qv F T
T
WS + fuses cHassiy A
Fig. 7. A Modern A.

C.-D.C. Pentode Portable Receiver. Two type '37 tubes, with the
elements in parallel, furnish adequate rectification on A.C. circuits; on D.C. they act mere-
ly as a series resistance. Tubes V1 and V2 are variable-mu R.F. pentodes. Use no ground.
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ANT. F ATI0 i THE WURDERLICH Y2 S @ME POWER
- RF1 COMBINATION LF1 TUBE ~._ OET Q000 .BME WER AF.
RETL ag ___“_'f"_"_z___Qsc.;‘oen LETL '35 LET2 (Y oHMSY gad  *
i v2
]
1
)
1
AMF !
]
]
: 5000
I, OHMS
- ! J
EXTGERDNAL: )]
N 1
e 25.000
oaNGED— 1t | Olms k
l' PT T
£ / = - 25.000
NO. 41 A-MF. Rt OHM‘S/' v H T = VOICE
o) mazDa B 500" o
\- PILOT LIGHT T OHMS :
=——="1
To AC. s
LINE B — )
,_L, CHASSIS 0V, |8 e
t % cRound |
L 3 § >
i =
SW. UDYNAMIC REPRODUCER
A -

An Ultra-Modern,

Fig. 8.
d first-detector; V4, A.V.C. an

oscillator an

K2 chassis; the LF. is 175 ke. Tube V4 is a

Wunderlich-Tube,
d second-detecto

A.C. Superheterodyne. Tube V2 combines
r. This set is the Revere Model

“‘coplanar-grid”’ type Wunderlich “A" or "“B.”

cie ‘a7
I3
. ¥V
RG|R2* X
-
R4
vé
VS
“PILOT
L Ss
xx 4 |
L = CHASSISj
Q s
Fig. 9. A variable-Mu, Screen-Grid and Pentode *‘3-Tube' Set. A Wal-Tone recelver.
c? RFC VOICE ‘oM -0FF”
4 P 4
1F1 1er2 o k v'”“ prat Y
=5 2 et n @ [Tese
(RECTIFIER

T
b

o
5

——

/10 R2y L [ 5 2 AFCR Ro RS ‘\‘ = /
- / LE : Hnov,
k2 VoL CONTROL CHASSIS R, TONE CONTROL ey
Fig. 10, The Mathews «3.Tube” Superheterodyne. The output tube is a “Triple-Twin."

Coils L2 and L3 are inductively coupled.

This is an

extremely novel circuit arrangement,
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D [ A— DETEgroR LAST AR PUSH PULL
: 4

/

/comnon’
ROTORS

- O— ~, [A 30 H. CHOKE

115v,,0.C MA;J LaMP
+ O—

Fig. 11. Grimes ‘‘New Yorker” 110-Volt D.C. Receiver,

Series-parallel filaments.

‘01A ,.002~

'01A ' '01A
i cha ‘ Tf ‘; MF.
: : | 'J 4N
|t ve 1Ly 3[4 | J.,s Vs T I—J{Z\
[ [ ¢ [ [ ( [
[ ; |
v

¢ [
[

20 OHMSs -~

IAYL ®SW i ‘
B- B B+ 222V B+ AMP_4 |
Fig. 12A. Original Freshman “Masterpiece’” Battery.Type Radio Set.
'ﬁs
L2
10 4
U la
3 4 Je
L}
Al -~
RI~[
4
>
TWIST<{-=—f
'_'un"'""-' _'}__
2 c7
b 3 (Et "
- ‘ ’
5 LSVAC, ¥B4"90¢B-" P iatRsov.

Fig. 12B. Circuit followed in electrifying the Freshman ‘Masterpiece,” Fig. 12A, and other
sets of similar design. ‘‘Electric’’ tubes are used as V1 to V5. A type '27 as V3 reduces
hum; grid suppressors at X prevent ‘‘whistles.’ Resistor R may improve the operation.
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PARALLEL

POWER A.F. "é’aff

S;A 32 \
28 344 /|
et
\“
\]

LA NE: =

1 FIELD, f
coin
1¢
*38A

Fﬂ

Sw. 44 "

v 21,SCREEN-GRID
V28, V29, A.F.
PENTODES,

LA

AC..~"-  D.C.

Fig. 13.

An A.C.-D.C. Pentode Midget Set. Switch 43 controls circuit change-over.

The

tuning inductances are Conoid shielded units; their tuning condensers, a triple-ganged unit,

Cardwell Type 317-C (shielded) .00035-mf.

The dynamic reproducer

is equipped with

a 7,000 ohm (approx.) impedance output transformer, and a 2,500 ohm fleid. A Clarostat
50-watt-type automatic line voltage regulator, 45, is used. The power transformer is in
use only when the set is connected to an A.C. power line; the unit is of Trutest make, with
a 5-volt secondary for the filament of the '80. A Trutest choke is used as unit 40; it is

rated at 30 hy. and 200 ohms.
tional rotary unit, 5-pole, double-throw.

T 250 MMF. PENTODE
L
/ o
s i3 REPRO-
UCE
7‘” / \ ( Q
7/
350 MMF.‘“‘EGS. 002-M.E
BT A AR "B
5-6 PLATE

Fig. 14. A 1.Tube Pentode Receiver. For
vroadcast wavelengths, the grid-leak and
zrid-condenser may have the usual value,
respectively, of about 2 megs. and .00025-mf. ;
tor short-wave reception, over 3 megs. and
below .00016 mf. A standard 3-circuit tuner
and tuning condenser are used in this set-
up. Although a battery-type tube is shown,
sonsiderably greater output would be ob-
tained from an A.C. tube. The plate volt-
age will depend on the individual tube.

The multi-polar switch may be a Best, Type 5N.S, 2 sec-
Shield the '39A and '36A tubes, 5, 12 and 2L

u (18- TUBE IN L'W AMPLIFIER BECOMES THE D‘!T_;CTOR.)
e R s

)
i i d i #
SA ! | ) ol L "g:ﬂ'
1381 g wF.
LA} | < AMP,
] ~aly . 2
N ) g 4 O
0.1--u 4 "B+
MF, - ﬂ' MAX
0.1 LI
$00. MEL O [
3 Nm= MF,
{ L L e GND. y
‘ L L L'

VOLUME ( (D) T 7

veriow.” T0 24 FILAMENT
TWIST SEC. IN AMP,

Fig. 15. A Selective Screen-Grid Pre-Ampli-
fler. This is the circuit of connections in the
Electrad Loftin-White Type A-224 Tuner,
which is designed to be connected to an
Electrad Loftin-White Type A-245 direct-
coupled A.F. amplifier. The first tube in the
amplifier functions as a detector. The ad-
vantage of this type of unit is that the
amplifier voltages are not disturbed.
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ZANT £ E 250,000 OHMS .5-MEG >
= 2MEG , AUD O1-MF. /. ~90V. +
.0005- | Ui, 33
o - 7 SPEAKER
- -
CONTROL T L\ <90V, +
v2
{ - o g 0~ 90V, +
GND. d-mE T > >
/[ tr‘ [ . o A-"8-"
o - ‘ -
-L CHASSIS 50,000 OHM VaR'RES, &~45V,+ & a4

F?r16:—The_R;1‘i;:Craft “Pentode Portable”-—Battery Model. An improved version of a
sensitive, small-space receiver. Regeneration is smoothly controlled by the variable
resistor,

I 2

7 AND |O ARE GANGED;
6 1S A TRIMMER. 1)

P
o
&

$ & Py
B#45V.  B4DET  B4+90V  B+I35V C-22%V A-B-C+ A:/

N e ———— e —

Fig. 17. A Portable Screen-Grid ‘4" Radio Receiver. A loop antenna is the pickup. If
available, an outside antenna may be connected to loop terminals 1 and 2, for increased

pickup.
7 REPRODUCER
TICKLER PLUG
! i DUO-AMP, N
é/ /Rl ‘95
i 5 5‘27 DET
[ ’ R R2
>
—-—
-

VOLUME AND
SENSITIVITY
CONTROL
/'-T- X
c5 I T‘: %
X 110V,
AC.

Loudspeaker reception is obtained. Ex-

Fig. 18. Radio-Craft's ‘““Triple-Twin' Receiver.
s incorporating a ‘‘general purpose’ pen-

perimenters may wish to try circuit arrangement
tode as V1.
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UTILITY is the parent of the *“all-wave"

CHAPTER III
All-Wave Circuits

receiver which may cover a frequency band

twenty times more broad than can be encompassed by the lowly ‘“broadcast” set.
This seeming miracle is accomplished by the simple process of changing in a tuned

circuit the value of the inductance,
Early receiver designs accomplished this chan

both.
ge by replacing one or more coils of

capacity, or

a selected value, by a set of inductances having a second, selected response characteristic;

later design called for a change in tuning capacity;
tinuous and simultaneous variation of both the coll
now include an “inductance bank''—a
for a particular series of tuning bands.

All-wave receivers are available both

Being built as a complete, integral chassis,
as result when either conv
adcast receiver.

such “combinations”

with a standard bro:

while a third step incorporated con-
and condenser. Many modern sets
unit incorporating a coniplete set of coils required
in T.R.F. and superheterodyne types.

they ordinarily are far more efficient than
erters or adapters are used in conjunction

Due to the extremely high frequencies of the lower-wavelength stations (20,000 ke. at

15 meters) as compared to the higher
unwary experimenter in

wavelength stations (600 kc. at 500 meters), the

the former sphere of activity may be astonished at phenomena

quite non-existent in the latter.

Only by giving the most minute

attention to detail will the short-wave enthusiast be

rewarded with the remarkable results that may be obtained with good all-wave receivers,

"cy
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Fig. 35A. A Modern, Simple All-Wave Receiver. Battery or A.C. supbly may be used.

By applying recti-
led A.C. to the fila-
ments of automotive-
tvpe tubes hum-free
operation {s obtain-
ad. To cover a band
X 12 to 560 meters
five plug-in coils of
tube-base type are
required. For 73-
170 meters, 50 turns
of No. 28 and 16 of
No. 36; 32-77, 15 of
No. 28 and 8 of No.
36; 12-45, 8 (spaced)

of No. 18 enam, and |

4 of No. 28; 125-295,
136 No. 36 enam. and
10 of No. 36; 250-560,
250 No. 36 enam., 20
No. 36. Except as
otherwise indicated,
the covering is
D.S.C.; first figure,
G-F, second, F-P.
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Fig. 35B. Power pack for the modern, Simple All-Wave Set.
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CHAPTER IV

Short-Wave Sets

THERE is no thrill like that of hearing an overseas announcer as he identifies his sta-
tion speaking in his native tongue This sensation is non-existent for those who do
not have the ambition to ‘‘fiddle” with short-wave equipment.

As intimated, there is more to short-wave reception than just hooking together the
parts specified, and then intently listening.

After due test we may grant that the components have the correct electrical char-
acteristics, but unless they have been mounted in correct relation to each other, results
may not be very satisfactory.

The final requisite is experience in operating the finished instrument.

Too often are experimenters prone to cry that ‘‘short-waves are the bunk,” only to
find out later that certain units were of incorrect value, coils were placed too close to the
chassis, or it was not known that the ‘‘zip-zips” actually were stations that needed only
a little more careful tuning to be identified as transmitters located at distant points.

Climatic conditions over which there is no control exert tremendous infiuence on radio
signals of short wavelengths. Consequently, if the “air” seems at times to be as dead as
a graveyard, do not condemn the set—wait ’till another time to try for station programs;
however, this condition-is seldom found on all the shorter wavelengths at tlie same time.

The enthugiast who takes his short-waves seriously will make it a point to study
weather maps and program time-tables, and adjust his reception schedule so that enjoy-
ment is obtained from the short-wave set, no matter whether it has one tube or a dozen.
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Fig. 38. Short-Wave Screen-Grid ‘‘Craft-Box’” Set, One R.F., one AF. stage.
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Fig. 39. A 5-Meter Superregenerative Receiver. A ‘’quasi-optical”’ frequency set.
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Fig. 41. The Hammarlund “Hawk' Short-Wave Receiver. The turns on the 14-24 meter
coil are: grid 3, plate 3; 22-40 meters, grid 7, plate 5; 36-65 meters, grids 15, plate 6; 60-110
meters, grid 24, plate 12. The aerial winding L1 has 6 turns, 1-13/16 ins. in dia.,, No. 18
.C.C. for all ranges. Number 16 D.S.C. wire, 10 turns to the inch, 2 ins. in diameter,
is used for the secondaries and ticklers; except for the 80-meter coil, which uses No. 18
D.S.C. wire, 16 turns to the inch. Between L3 and L2 the space is equal to one turn of
wire. The R.F. choke is helical wound and has a distributed capacity of only about 3 mmf,
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Fig. 42. The ‘Superregenode’’—With 6.3- 24 12,500 12,500 24,Q00 .004
Volt Tubes. Two pentodes in parallel in- 30 10,000 10,000 3G,000 .006
sure a good sensitivity/power output ratio. 37% 8,000 8,000 37,500 .01
It is difficult to obtain an output trans- 50 6,000 6,000 50,000 .02
former with an output tmpedance of 15,000 60 5,000 5,000 60,000 .03
ohms at about 90 cycles; therefore by using 75 4,000 4,000 75,000 .05
two tubes in parallel, the output impedance 100 3,000 3,000 100,000 .08
is reduced to 7,500 ohins, which is mnore sat- 120 2,500 2,500 120,000 .10
isfactory. The screen-grid '36’'s must be 150 2,000 2,000 150,000 .2
selected by actual test in the receiver, until 200 1,500 1,500 200,000 .3

a really good tube is obtained. The success
of the receiver as a whole can always be
traced to the *detector” tube. Experiments
indicate that the best value for the locally-
generated suppressor-frequency is in the or-
der of 1/1000 of the received signal fre-
quency; that is, the former is expressed in
cycles corresponding to the ke. of the latter
(as indicated in Table 1). The sensitivity
of the receiver increases steadily as the
signal frequency rises, At the highest fre-
quencies the locally-generated frequency |is
quite inaudible; it talls to 7,500 cycles only
above 40 meters. At 5 meters the suppres-
sor operates at R.F., 60 kec., which does not
cause Interference, and requires no A.F. fil-
tering for receiving very short wavelengths.
An extremely important element in the con-
struction of sets for operation at these very
high frequencies is the placement of the
apparatus. A high-frequency hiss, due to
the super-regenerative action, may be re-
duced or eliminated by judicious selection
of A.F. components non-responsive to ft.

TABLE 1
R.F. Input Suppressor Cc3
Signal Frequency Cap.
Meters Ke. Cycles (Meters) M{t.®
10 30,000 30,000 10,000 None
15 20,000 20,000 15,000 .001

20 15,000 15,000 20,000 .0025

¢ Approximating computed value.
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Fig. 43. Grand

ginner., A good design for

construction.

“Sun’ Short-Wave Tuner.
A simple circuit arrangement for the be-

‘‘breadboard’’
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Fig. 46. The Short-Wave ‘“Superregenode’”’—With 2-Volit or “Dry Celi” Tubes. An ordin-
ary 30-kc. LF. transformer is used to obtain the super-audible suppressor frequency.
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Fig. 47. An ‘“Automatic Tuner” Short-Wave Receiver. By ganging a specinl variometer
L1, and two variable condensers Cl, C2A, unique and wide-range tuning is obtained.
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Fig. 48. The Pilot “‘Super-Wasp' Receiver. A complete receiver capable of reception from
distant stations and at ‘loud speaker volume,” so called. A very effective short-wave set.



CHAPTER V
Short-Wave Converters and Adapters

SHORT-WAVE converters and adapters are of particular interest to the broadcast

listeners; and to those amateur experimenters to whom the cost of more expensive
equipment is a deterrent.

Converters may be deflned as units which change the short-wave signals from their
incoming wavelength to the longer wavelength for which the associated broadcast receiver
is adjusted. These converters may be self-powered, or they may derive operating poten-
tials from the broadcast set.

Adapters connect into the broadcast receiver at the detector~-making connection either
to the grid or plate circuit. These devices, too, may be self-powered, or they may con-
nect into the power system of the associated receiver.

Upon reflection it will be clear that the converter should be more satisfactory than
the adapter; since the former utilizes all of the amplification possibilities of the associ-
a}e%‘broadcaiast receiver. The adapter, on the other hand, uses only the audio portion
[} e receiver.

For this reason we find that in converter designs it is usually considered sufficient
Just to affect the program transfer from the short- to the broadcast wavelengths. In the
adapter, however, we often find circuit arrangements for obtiining considerable amplifica-
tion at the short-wave lengths—since there i8 no R.F. amplification in the associated set.

In fact, it is not possible to say that one or the other is *‘best,”” since losses in the
converter may offset low sensitivity in the adapter.

At this point it may be interesting to call attention to the sequence of circuits when
a good superheterodyne short-wave converter is connected to a good superheterodyne
broadcast receiver. Each step will be given its correct designation.

The initial stage is the radio frequency amplifier, followed by: first-detector; first-
oscillator; first-intermediate frequency amplifier; second-detector; second-oscillator; second-

intermediate frequency amplifier; third-detector; audio frequency amplifier. Quite a for-
midable array.

Of course, if there is a fault in any portion of this system, only mediocre results
will be obtained. Not only must each section be correctly aligned, but each one must
be correctly matched to the other, component sections.

For this reason. among others, it is a good plan to always have available an auxiliary
short-wave recefver which may be used to monitor or double-check reception conditions.
By atranging it to oscillate, it also may be used as a service oscillator.

N |
Vi c2 V2 L4
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R H { R2

L3

DL —= X
‘X BOTTOM VIEW
OF PLUG FOR
A- A+ B+45v. g+135v  DETECTOR SOCKET

Fig. 4. The Hammarlund Short-Wave Adapter-Receiver. An easily constructed unit.
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Fig. 50. A Short-Wave Adapter-Receiver. An R.F., detector, and A.F. combination.
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Fig. 52. An A.C. Short-Wave Adapter. Fig. 53. A Screen-Grid S.W. Adapter.
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Fig. 55A. The Air King S.-W. Converter. A

“Hi-Low"” switch shorts 2 turns of L2. Fig. 56. The *“Antipodes” Super-Converter.
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Fig. 55C. Air King Converter.
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CHAPTER VI

Television Receivers

FROM one viewpoint, television receiver efliciency must be ten times as great as a

broadcast receiver, since it must cover a frequency band ten to twenty times as wide.
In other words, extreme care must be taken in the desigr and construction of a receiver
specifically intended to receive television signals.

It would be ‘‘fine business' if every experimenter had available a calibrated oscillator
with which he could check his completed instrument. However, in lieu of this he will
need to depend upon his judgment of the pictures he receives.
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Fig. 57. A Direct-Coupled Television Receiver. Use only accurate, high-watt resistors.
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Fig. 58. A Simple Television Receiver. High quality is obtained by resistance coupling.
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CHAPTER VII
Mobile Radio Sets

AUTOMOTIVE radio is a lucrative field that is rapidly being built up through established
sales channels which formerly handled only cars; or cars and non-radio accessories.

For that matter, mobile radio activities now include police radio installations, trans-
sontinental-bus sets, express train radio service, boat radio receivers, and aircraft set
installations:; while still other applications are being unearthed.

For all of these services there obtain essentially the same demands, i,e.; extreme
sensitivity, remote control, clear reproduction and in most instances, automatic volume
conltrol. The physical arrangement of the components is varied to suit individual specifi-
cations.

To the average Service Man, therefore these circuits present nothing new, since
they contain the general eiements of an ordinary, sensitive broadcast receiver.

However, there are a few elements which in mobile instaliations must be given expert
attention; particularly, in automotive radio receivers.

For instance, the aerial screen must be 3 ins, away from the edge of the car body,
dome light, dome-light wires, and all grounded objects. Shield the dome-light wires from
the switch and ground the shield; also, ground the metal case of the dome light to the
wiring shield. Be sure the front and réar edges of the aerial screen and the lead-in wire
are soldered: also make sure that the mesh of the screen is well bonded together.

Interference and sensitivity go hand-in-hand. Thus, exceptional contra-interference
measures are required to- complete the installation of a modern, sensitive car radio unit.

A resistor is required in each spark-plug lead and another at the distributor. Bypass
condensers of 0.2-mf. are required; for instance, one must be connected to the generator
and another to the battery lead at the ignition coil. Still others may be required to by-
pass the ammeter, fuse blocks, cigar lighter, etc.

Shielding, too, holds a place of importance. The antenna lead must be shielded from
tpe receiver to the cornerpost. When the ignition coil is located on the instrument panel
it may be necessary to shield the high-tension lead as far as the engine compartment.
Securely ground all shields.

Grounding of certain urits is imperative. For example, choke and spark rods, speed-
ometer cable, oil lines and other metal tubing. Aotors that are mounted on rubber and
thus insulated must be grounded at each corner to the dash.

Additional measures to reduce interference may be required. Separate the high- and
low-tension wires; dress other wiring as required. Try removing from the metal conduit
which carries other ignition wires, the leads which connect to the horn. Reverse the two
primary leads to the ignition coil to determine the connection for least interference. Note
that a defective spark-plug, or a coil or distributor condenser, may cause noisy operation.

Finally, make absolutely certain that all the circuits are correctly aligned; and that all
the tubes are perfect.
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Fig. 59. Cisin “Screen-Grid” Automotive Superheterodyne. Complete detalils are appended.
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CHAPTER VIII

Home Recording Apparatus

UE to the fact that every day there is brought forth a new application of recorded
sound, this field is proving increasingly attractive to technicians.

Stripped of its complexities, it resolves into a few components. A simple microphone
picks up the original sound, an amplifier increases the intensity, and a recording head
actuated by this current inscribes a record blank. The second and final step is the play-
back. In place of the recording head a phonograph pickup is used. This is followed by
an amplifier which is used to increase the nilinute currents developed by the pickup.
The output of the amplifier connects to a loudspeaker.

Aside from its application In commercial fields, as in the production of studio records
for ‘‘spot’’ broadcast service, recording has many other uses.

For instance, photographers are now making sound records at the same time they
take a picture of Cousin Nell, or Grandfather Hicks; duplicate records bring a tidy sum.
Musical students are eager for recorded proof of their ability. John Law has recognized
the legality of recorded contracts. Recordings are valuable in certain kinds of school
work; also, they have industrial applications. Proprietors of stores readily place orders
for individualized records concerning timely sales, etc., which they can publicize through
a simple public-address system. A ‘“home recording’’ booth at amusement resorts is a
good money-getter. Finally, we have records made in the home—‘instantaneous’ re-
cording under doniestic conditions.
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Fig. 62A, upper left; B, lower left; C, upper right; D, lower right. Recording.
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Fig. 62E, left; F, above, Recording. In Fig.

SW.1 -~
3 (O
m'sa,‘.%"c'“ 62 we find: A, connections for recording
] radio programs; B, circuit for recording
— voice, etc.; C, hookup for ‘“‘home broadcast-
REC. PLAY ing”; D, reproducing recorded voice, etc.
(3;“%‘:‘0‘, These changes may be switch-controlled, as

indicated at E. Fundamentally, the circuit
is very simple, as shown by the picture ar-
rangement of the parts at F.
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CHAPTER IX
Audio Amplifiers

TO audio amplifiers attaches an interest that is not shared by any other instrument. In

addition to its use as the audio power section of a radio set, it finds useful application
in experimental work, public address equipment, ‘“‘talkies,” remote control devices, demon-
stration work, record recording, radlo servicing, and laboratory investigation.

In other words, the audio amplifier as an individual unit is a proposition for com-
mercial exploitation. In concrete evidence we offer the following rather extensive, yet
incomplete list of uses wherein the power amplifier has proved to be the foundation of
thougands of dollars profit:

Factories, airplanes, apartment houses, amusement parks, auditoriums, athletic flelds,
radio demonstration of photo-electric effects, bathing beaches, banquet halls, baseball
parks, brokerage offices.

Radio demonstration of microphonic sounds, burial-vaults, bell-less church chimes,
cabarets, charitable institutions, churches, clubs, conventions, exhibitions of legerdermain,
vaudeville shows, political gatherings, dance halls, encainpments, fairs, dancing schools,
filling stations, fiyng flelds, clinical work.

Physics laboratories, shipyards, depots, football games, hockey matches, home enter-
tainments, hospitals, hotels, educational institutions, ice skating rinks, merry-go-rounds,
buses, motor trucks, demonstrator cars, trains, open-air assemblies, orphan asylums.

Paging systems, polo games, landing flelds, race tracks, regattas, receptions, restaur-
ants, roller skating rinks, sanitarilums, stores, summer resorts, swimming pools, veterans’
homes, carnivals, automatic protective devices and automatons.

The foregoing catalog of audio amplifier services should be sufficient indication that
no single design of equipment will be suitable for any but a limited number of uses.

Nevertheless, there is little variation in the fundamental connections involved. In gen-
eral, it may be stated that amplifier units designed to increase the strength of electrical
energy at audio frequency vary mainly in the use of tubes and circuit; the components are
selected on the basis of their characteristics as determined by the tubes and circuit used.

Tubes are the first consideration. They must have a sufficiently high amplification
factor to achieve the desired sensitivity/power output ratio for the particular service for
which the amplifier is being designed. To realize the amplification figure at which the
tubes are rated it is absolutely essential that the associated components have exactly the
correct constants; and that the voltage and current ratings of the tubes are adequately
met by the power supply system,

The type of tubes used and their quantity are dependent upon the sum of a number of
individual limitations and preferences, such as fidelity, volume, input load characteristics,
oytput load characteristics, mechanical limitations (marine or land, mobile or stationary
use, etc.), and that ever-present ‘‘nigger in the woodpile,” cost.
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Fig. 65. RCL Public Address Adapter-Unit. Designed to work into an audio amplifier.
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CHAPTER X

Power Units

CURRENT supply devices are controlled in their design by the current requirements of
thf devices with which they are to be used; and by the type of available power line
supply.

Modern vacuum tubes and their circuits have reached such a high stage of develop-
ment that the current taken from the power pack, for a given sensitivity /power output
ratio of a radio set or other device, is becoming less and less; at the same time, an
increasingly large proportion of this current is being taken by the audio section of the
instrument. Thus, for a particular type of device, more current is made available for
the operation of auxiliary equipment.

Where the power unit is to be used to furnish current for a radio receiver, the selec-
tion of the components and their circuit connections must enable the set to satisfy the
following conditions: sensitivity, selectivity, tone quality, undistorted power output, and last
but not least—economy (including in this figure the cost of maintenance and service).

The selection of power pack components of incorrect type is sure to be the most
expensive action a set builder could possibly take. It is only by using instruments of
good quality and correct characteristics that the builder will be enabled to meet the con-
ditions stipulated in the paragraph above.

Power supply units may be required to operate on A.C. or D.C,, at 110 to 120 volts.
On A.C. lines the frequency may be 25, 40 or 60 cycles; a power transformer designed for
25 cycles may be used on 60-eycle supply, but not vice versa; the 25-cycle supply will
necessitate increased filtration to reduce the hum level.
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Fig. 69. An “A-B.C"” Power Pack for D.C. Lines. Line voltage limits the output potential.

8o by =
av. & AMP. ca NEG. ELECTRODE
s AETRT R | pem
Al \
5V. LAMF c% £2 OF THE RATED 49“”55/
i2 ' % SRECT -
2.5V, 3,.5 AMP. c% PRI L
o d 3
D.C_ 53
20 F -5
2.5V. 12AMP. H cg pOS ELEcmoc{E;%{ Load T2
300Y. C
E ‘R ¢y SEC./ +
7RI . -
220v o3 ne 350
R2% (1| RESISTOGRAD L
LK 0_1\1 Fig. 70, above. An Electrolytic-Condenser
RS Rectifier. A novel circuit of new design.
nsv. o-Hf; E'z' '5_"'; The output of a unit of this type islimited
aov. M3 O ¢3. AR ~ by the characteristics of the electrolytic
'.0-"—| O condenser. The voltage divider is indicated
AV%2 1 i as “D.C. load.” This arrangement s still
"B-Lo- T nov, AC in the experimental development stage.

Fig. 71, left. A Standard '45 Power Pack.
42




CHAPTER XI

Miscellaneous Equipment

XPERIMENTERS will find in this chapter many diagrams of particular interest to
them—everything from a simple code-practice arrangement to a complete, modern
ymateur short-wave transmitter.

Although all possible electrical values are given the technician, he will, in some in-
stances, be put very much ‘‘on his own” to correctly assemble and wire units built in
accordance with the 29 figures which follow. For there always is some difference between
the performances of two devices built by experts in accordance with the same set of
Instructions—even when complete layouts, photographs, and drilling templates are avail-
able. Consequently, inexperienced constructors may not be ablé to obtain perfect opera-
tion of the finished instrument, at the first attempt, unless the circuit is followed exactly
_and a horseshoe is hung jin a prominent location.

For this reason we will analyze some of the stumbling blocks which may be en-
countered in attempting to build up a circuit *plind’'—that is, without aeccompanying data
concerning the location of the various components, etc.

“Don’'t take anything for granted; check all the components for correct electrical and
mechanical ratings.”

These stipulations include all vacuum tubes, regardless of the type. If there is any
question concerning their performance, it often is a great convenience to compare
measured figures with the factory ratings as shown in special tube charts. Since these
tabulations necessarily consume a large amount of space, the technician is referred to a
listing of these values and terminal connections for fifty-four representative types of
tubes, in the July, 1932 issue of Radio-Craft, pages 26 and 27.

It must be remembered that if one unit develops a fault, it may cause another to
break down; consequently, replacing the first item may not necessarily restore the en-
semble to normal operation. (See "Servicing the Broadcast Receiver,’”” by Julius G.
Aceves, in the September, 1929 issue of Radio-Craft.}

Correct inductive relationship and adequate shielding must be maintained, whether
between wiring, components, or oth. 1f undesired coupling takes place between certain
circuits, it may be sometime before the cause of the trouble is located. This is particu-

transformer placed too close to certain elements of the remainder of the equipment.
Circuit oscillation is another bugkbear which in many instances may be traced to unde-
sired coupling between unshielded leads—especially, in R.F. circuits; lecok also for open
bypass condensers.

Noisy operation usually is traceable to imperfect .contacts in the wiring or equipment.

Total lack of performance often leads to the discovery of a complete short-cireuit in
the system; wires or instruments may, for jnstance, be accidentally grounded.

In conclusion, the author advises the technician to follow three steps in servicing
new devices: (1), take voltage and current readings; (2), make tests of continuity be-
tween various portions of the circuit; (3), take resistance measurements—particularly,
from tube sockets to the chassls (with the current turned off).

__(a
Fig. 72. An interference Locator. Devices of this type must be completely shielded.
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| MG, Sl
\ o] \ Fig. 88, above. A Band-Selector Unit. By
NPT =t varying the inductive relation of 1,1 and L2
= control of the degree of band selectfon is
T obtained. Condenser C and the 100-mmf.,
/. unit further control the band selection.
MF. n . .
2ME.(EACH) A.F CHoKE Fig. 89, left. High-Quality Detector-Ampli-

fier Circuit., The output circuit is push-pull,
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VOLT-
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GRID TUBES
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TOGGLE SWITCH
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OPEN FOR 15 M.A. (LO.)

L
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A two-meter instrument of effective pattern.

Fig. 90A. A Simple Set Tester.
T0 $:6.CAP T0 56 CaP 2MEG,
-— ON ANALYZER ON CABLE
P
g"’_? 00025 M. !
H F INPUT d
F / l‘g 006-MF
i \2
1Z vi I#
> ° -
ME, —7
@ o) 3
ADAPTER ADAPTER ‘s0” soc-rs-r
FOR ANALYZER FOR PLUG ADAPT
= Fig. 91. A Dynatron Vacuum-Tube Volt-
Fig. 90B. A Simple Set Tester. The adapt- meter., Ultra-sensitive, this instrument will
ers. New 6- and 7-prong tubes require indicate 0.2-ma. with an input of only .05-
two additional adapters, each. volt, A.C. or D.C. A useful test device.
.001- .02~
MF_) gMF' }OW - ‘Rd 125V 1.5V
5 i
v AC. - 2.2V
cifcz|c2fcs Y
52 33 >
Sl 3 3 5
l \ [ Y y % 4
001 001 2 2 02"‘ cC € 700v. 14 10V, AC 110V HR MR ML 4.5+ 90+ 450 LR LR
L 02 LV AC. AL, AC AC HR oC DC oOC.
-0 E= 2t “I . -D.

Fig. 92.

An Inexpensive Test Panel.

perience no difficulty with this design.
and to read A.C. and

capacity meter,

higher, if so designed. Arrowheads indicate tip-jacks.

May be used

D.C. voltages within the

The wiring is simple, and the beginner should ex-

as an ohmmeter, continuity tester,
ranges lndlcated—and

Condensers €2, 1 mf., each.
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Fig. 93A. A ‘‘Treasure” Finder. The receiver; a simple short-wave set for 'phones.
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Fig. 938. A “Treasure’” Finder. Transmitter. Fig. 94. Increasing A Meter’'s Range.
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DISTRIBUTOR Fig. 96. The Speech Inverter. Above; a

gkeleton circuit of the method of connections
which makes possible “garbled” speech, Be-
Fig. 95. Experimental D.C./A.C. Converters. low; graphic illustration of the system.
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Fig. 97A. Wheatstone Bridge. True-read. Fig. 97B. Wheatstone Bridge. Meter-rule.
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Cx v 1000 OHMS Fig. 97D. Wheatstone Bridge. Tube-type.
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Fig. 97C Wheatstone Bridge. Capacity.
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Fig. 97E. Wheatstone Bridge. Capacity. Fig. 97F. Wheatstone Bridge. Graph.

Since it is quite impossible to adequately
cover in the space here avallable the ex-
tensive subject of the Wheatstone Bridge
and its myriad applications, an effort has
been made only to present in conveniently
available form the foremost arrangements of
this test system, in connection with the

analysis of units incorporating inductance,
resistance or capacity, or a combination of

these qualities.

For a more extensive treat-

ment of the Wheatstone Bridge, the reader
is referred to the issues of Radio-Craft men-

tioned in the
ence data; or,

following chapter on refer-
most electrical handbooks.
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Fig. 98A. An Amateur Short-Wave Transmitter.
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Fig. 98D. Transmitter.

Power supply unit.

Connections of the power amplifier.
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an. 98C. Transmitter. Modulator unit.
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Fig. 98E. Transmitter. Oscillator hookup.
When the five component units, A, B, C,
and E are connected together the ensemble
is an up-to-date amateur phone and code
transmitter—radio station W9DFR.
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plate c]urrent, under the *no signal’ conditions. Note that transformer T1 steps down
the voltage.
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tester, pre-heater, ohmmeter, and set analyzer. As designed, it tests all the older tubes
without recourse to adapters. Only one meter, 0-5 ma., is needed in this test Instrument.



CHAPTER XII

Reference Data

IN these concluding columns will be found the available data concerning the compon-
ents essential to the construction of the preceding 101 circuits.

Although in most cases factory designations are given, it should be realized that

in the majority of the instances judicious substitutions may be made.

These changes, in

turn, may modify the arrangement of other components and thus, the dimensions of the

chassis.

In general, substitutions are inadvisable.

Unknown values often may be determined by comparing the circuit arrangement with
another of similar type, and observing the values of the components incorporated in the

latter.
FI1G. 1. (Radio-Craft, July 1932. p. 12.)
FIG. 2. (Radio-Craft, September 1931, p. 156.)

One Utah “°Midget”” dynamic speaker, with 2,500-ohm
fleld winding: output transformer and UX-base plug;

One Gen-Win_ three-circuit tuner, for .00035-mf. con-
denser (L, L1, L2):

One Hammarlund **Mldget” .00035-mf.
denser (Cl);

One HMammarlund A.F.T. (secondary) L3;

Three Aerovox fixed condensers: one .00025-mf. (C2);
orve .0005-mf. (C3): one .01-mf, )i

’n\;o }r‘lec(lg's‘flm filter condensers: one 2-mf. (C5); one
-mf. 8

Three Concourse 4-mf. electrolytic condensers (C6, C7,

variable con-

Two Internatlonal
one l2-meg. g
One International 250,000-ohm plate resistor, (R1);
Three Electrad wire-wound voltage-divider resistors:
two 120,000-chm (R3, R4): one 5000-ohm (R5);
One Electrad wire-wound 400-ohm resistor (RS);
One Earl power transformer, with 2.5-, 5- and 400-
volt center-tapped secondarles
(Coll L1, 63T. No. 26 D. b . in dla.; L2,
82T., No. 26 D.C.C., 1% in. dla. and Inside Ll1.)

2x’rld-lnk resistors: one 2-meg. (RR);

F1G. 3. (Radio-Craft, July 1932, p. 19)

FIG. 4. (Radio-Craft, August 1932, p. 101.)

FIG. 5. (Radlo-Craft, August 1931, p. 97.)

One shielded antenna coil, Li;

Two shielded R.F. coils, L2, L3;

Two R.F. chokes, RFC1, RFC2;

One A.F. choke (A.F. trams, sec.), CIII;

One 80-henry filter choke, CH2;

Two 800-ohm resistors, 2, R3;

One 50,000-ohm volume control. R1;

One 10,000-ohm biasing resistor, R4;

Two 0.5-meg. resistors, R5, R6;

1,200-ohm biasing resistor, RT;

7,000-chm resistor, I8;

5,000-ohm resistor, R9;

3-gang. .00035-mf. variable condenser, Cl, C2, C3;

Seven .01-mf. bypass condemsers. C4 to C9, C13;

Two 1-mf. bypass condensers, C10, C11;

One .001-mf. bypass condenser, C12;

One low-voltage dry-electrolytic comdenser, 25-mf., Cl4;

Two 200-volt fliter condensers (ons 2-mf.; one 4-mf.),
C15, Ci186.

FI1G. 6. (Radlo-Craft, January (932, p. 398.)

FIG. 7. (Radio-Craft, August 1932, p. 74.)

One set of Automatic Cofl Windimg inductances, L1 to
L6, inclusive;

Three Aerovox dry-electrolytic condensers: one 50 mf.,
100 volt, C18; one 8 mf., 500 volt, C15; one 10 mf,,
20 volt. Cl4:

Five Aerovox 0.1-mf,,

, C8. Cl0, C12;

One Dubflier .0035-mf., mica condenser, C7;

One Dubllier .00025-mf., mlica condenser,

One Mountford. 250 ohm, 50 watt vitreous-enamel re-
sistor, R9;

Five Trutest
R6: 8"(')0 ":é-meolzﬁ R4,
one 630 ohms, H

Two Truvolt flexible resistors; one ohm, R2, RS;

200 volt tubular condensers, C4,

[o]

1-watt _carbon resistors: one 3%-meg.,
R5; ons 50,000 ohms, R3:
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One Carter combination switch and 10,000 ohm (volume
control) resistor, RI1;

One Jensen type P.M.1 magneto-dynamic reproducer;
transformer T for parallel '38's;

One Kenyon low-reslstance choke (coil);

One DeJur No. 3503, 375 mmf. 3-gang condenser, CI,
€2, C3. with trimmers.

F1G. 8. (Radio-Craft, June 1932, p. 742.)

FIG. 9. (Radio-Craft, February (932, p. 464.)

The values of the varlous parts listed In the diagram
are as follows: Reslstor K1, 8,020 ohins; 12, 1.
megohm; R3, 25,000 ohms; R4, 6 megohms; R5, 0.5-
meg.; 17, 60.000 ohms; RS, 200 ohms, Condensers
Cl, two-gang varlable unit; C2, 100 mmf,; €3, 8 mf.;
C4, mf.; C5, .1-mf.; C6, .02.mf.; C7, 16 mf,; C8,
.008-mf, an antemna coll; T2, an
R.F. cotl.

F1G. 10. (Radlo-Craft, August 1932, p. 86.)

One DeJur 2-gang type 3502 condenser, Ci, C2;

One dynamic reproducer with 2,500 ohm fleld and T1
primary of 4,000 ohms;

One Carter type 3562 power transformer, PT;

One Carter choke, type 4073 (10 hy. at 10 ma., re-
sistance less than 200 ohms), A.F.Ch.;

One Melssner, 262% ke, output LK. transformer with
trimmers, LF.T.2;

One Meissner, 262% kc. composite oscillator coil and
input 1.F. transformer. I.F.T.l1, L2,

One 8 millhy. R.F. choke, R.F.C.;

One Meissner antenna coll, type N, Ll1;

One combination switch and 10,000 ohm volume
trol resistor R10;

Two 70 mmf. padding condensers, C15, C17;

One DeJur .001-mf. padding condenger, C2A;

One DeJur duat trimmer, 140 mmf,, C3, C4;

One 6 mf. and on» 8 mf., 450-volt electrolytic con-
denser with leads, C9 ard C10, respectively;

Two .001-mf. Dubilier condensers, C7, Cii;

One .005-mf. Dubilier condenser, C12: &8

C6;

Transformer T1,

P H

coly-

.25-mf. Cub type 200-volt condenser,
.1-mf. 200-volt Cub condenser, C5, 5
20 mf. electrolytic condenser, 50 volt, C8;
short-wave coil and bracket, L4;
50,000-ohm variable resistor,
.05-mf. Cub condenser. Ci6;
.01-mf., 400-volt Cub condenser, Cl4;
7.500-0hm, 1/5-watt resistor, RI;
200-volt, 1,5-watt resistor, R2;
25,000-ohm, 1 watt resistor, R3;
25,000-ohm, 1/5-watt resistor, R4;
1-megohm, 1/5-watt resistor, R5:
100,000 ohm, 1/5-watt resistor. R6;
400-ohm, 1/5-watt resistor, R7:
1,000-volt, 1/5-watt resistor, RS;

One 20-ohm center-tap resistor, R9;

FIG. 1. (Radio-Craft, February 1930, p. 391.)
The inductances may be a standard R.F. coil kit.

Current consumption of entire set, only 60 watts. Fuse
the D.C, line,

FIG. 12, (Radio-Craft, October 1930, p. 205.)

Two Pilot Reslstograds, Rl, R3;

One 2 meg. grid leak, R2;

Two Aerovox center-tapped 20 ohm resistors. R4, RS5;
Three Dubllier bypass condensers, 1 mf., C5 C8§, CT7;
Two ‘'replacement’” transformers, low ratfo, T, T2;

One suftable filament transformer (not shown);
One 500 mmf. Dubllier mica condenser, C;
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One anti-motorboating condenser, 8 mf., C8.

FI1G. 13. (Radio-Craft, June 1932, p. 730.)

Two Aerovox type 461-31 triple section metal case con-
denser, .1-mf., (7, 14);

One Aerovox type 260 hypass condensers, .5-mf., (18);

One Aerovox type E25-25 electrolytic condenser, 25
mf., (30);

One Aerovox type E5-248 triple-section electrolytic con-
denser, in can 2% in, high by 3-in. dia. (8 mf.—
89) (4 mf.—41) (2 mf.—42);

One Aerovox type 1460 mica condenser, .001-mf., (22):

One Aerovox type 1460 mica condenser, .01-mf., (26);

One Aerovox type 461-21 double section condenser,
(19—35A);

One Convid (shlelded) Antenna Coupler, (3);

Two Conoid (shielded) R.F. coils, , 16);

Two LR.C. Durham type F-1, metallized resistors,
50.000 ohm, (20, 24);

Two LR.C. Durham type F-1, metallized resistors.

One LR.C. Durham type F-1, metaliized resistor,
10,000 ohm, (23);

Two LR.C. Durham type F-1, metallized resistors,
50,000 ohm, (25, 27);

One Standard Mazda dial light, 3.2 volt, .35-amp. (38);

One Electrad typs 2G-500 flexible resistor, (31);

One Electrad type RI-202 volume-control potentiometer,
(8), with switch, (44);

Two Flectrad type 2G-500 flexible resistors, (6, 13):

One Electrad type C-3 Truvolt fixed resistor, (35):

One Crowe moving light full-vision dial, (36A):

Five Arcturus tubes, (5, 12. 21, 28, 29).

FIG. 14. (Radlo-Craft, March 1931, p. 569.)

FIG. 15. (Radio-Craft, July 1931, p. 40.)

FIG. 16. (Radio-Craft. April 1932, p. 608.)
The audio choke is an A.F.T, primary and sec-
ondary, in series, A standard 3-circuit tuner is used.

FIG. 17. (Radlo-Craft, July 1929, p. I6.)

One Gen-Win 3-Clrcuit Tuner, with rotable primary
used as tickler (16);

Two Mammarlund 500 mmf., ‘‘mldline’* variable con-
densers (7. 10);

One Electrad ‘‘Royalty"’ resistance, type °'F'’, 0—2000
ohms (21);

One Durham 2 meg. metallized resistor, (19);

One Micamold, 250 mmf. mica grid condenser (18);

Two Thordarson traniformers, 3% to 1 ratlo, type
R-150 (25, 28); or a 6 to 1 ratio, typs I-151 may
be used at (28) for greater distance;

Two Amperites, No, 4V-199, with mounting (22, 27);

One Amperite, No. 120 with mountings (30):

Th{;)e Silver-Marshall R.F. chokes, type 276 (12, 135,

One Stiver-Marshall midget condenser, type 340 (&);

Two Micamold, .01-mf. mlca condensers (13, 14);

One Micamold, 500 mmf. mica condenser (24);

One Carter JU-5-15 tapped resistor (11);

Two Carter open-cireuit short jacks for loop sockets;

Omne spool No. 22 D.C.C. Corwico wire for loop (3):

One T7-conductor cahle with mounting plate (34);

Four Gold Ses! tubes. types GSX222 (9); GSX199
(20, 26); GSX120 (29):

One loudspeaker unit:

One sheet of Burtex or Alhambra paper, 12x12 inches
for loudspeaker cone:

Three 1% volt dry cells (“"A’" battery);

Reven small 22'2 volt *’B’’ batterles;

One carrying case, 12 x 14 x 10 Ins.; the loop has
60 turns, 12 x 14 ins.. No. 18 bell-wire—outside
antenna coll, (1, 2}, 4 turns.

F1G. 18. (Radio-Craft, April 1932, p. 5982.)

One Nammarlund, Type ML17, 350-mmf. variable con-
denser, C1;

T»('gi Aé;ovnx, Type 200-S, 1-mf., bypass condensers,

One Acrovox. 230-mmf. molded mica condenser, C2;

One Aerovox. 500-mmf. molded mica condenser, C3;

One Aerovox. Type 200-8, 4-mf. bypass condenser, C5;

Two Acrovox, Type Hi-Farad electrolytic filter con-
densers, 4 mf., C8, C7;

One Aerovox, Type HI-Farad electrolytic fllter con-
denser, 8 mf., C8;

Two {\'ntlonnl. 60-ma., 30-henry chokes, unmounted,
CH.l, CH.2;

One Thordarson, replacement type A.F.T., T1:

One Franklin midget power transformer, 85 watts, PT;

One Electrad Super-tonatroi, 0-10,000 ohms, tapered,

n2;
Ome Electrad Truvolt resistor, Type B, 500 ohms,
with tap. R6;
One Durham resistor. metaliized, 1 watt, 2 meg., R1;
One Durham resistor, metallized, 2 watt, %-meg., RS8;
metallized, 2 watt, 12,500 ohms,

One Durham resistor, metallized, 1 wati, 0.1-meg., R4;
One Utah midget dynamic speaker, 2,500-ohm fleld,
4,000-ohm transformer primary, 4-prong plug, LS;

Three Speed tubes, V1, V2, V3.

Coil L has a 12T. primary wound over the 110T.
gecondary; No. 30 cotton-covered en.meled wire Is
wound on a 1%-in. tube. The tickier has 25T. No,
28 enameled wire on a 1 im. tube which fits into the
larger tube, at the grid end.

FIG. 19. (Radlo-Craft, September 1928, p. 102.)

Three 9Sll'\;er-Mnrﬁlmll colls, Type 132A, 1%-in. dla.

Seven Acrovox fixed condensers, 1-mf. 200-volt D.C.
(working voltage) (4, 12. 18, 21, 2%, 82, 85);

Three Hammarlund “‘mldline” varluble condensers,
.00035-mf. ¢6, 14, 18);

Two KElectrad grid suppressors, 1,900 ohms, (7, 33);

One Flectrad variable resistor, 0-200,000-ohm, (11);

One Electrad grid suppressor. 1.000-obms, (13):

One Pilot fixed condenser, .00025-mf. (17);

Thzrse)e Silver-Marshall R.F. chokes, Tspe 276 (23, 24,

One Carborundum grid leak, 1l-meg. (25):

One Electrad ‘‘Royalty’’ varlable reslstor, Type F.,
0-2,000-ohms (26) ;

One Dubiller flzed condenser, .0005-mf. (29):

One Amertran DeLuxe first-stage A.F.T.. (30);

One Amertran DeLuxe second-stage A.F.T., (48):

One Pllot output choke, 20 henry (38):

One Thordarsen power compact, Type R280 (40):

One Pilot filament transtormer, Type 386 (41):

One Aerovox filter condenser, Type BC280 (43);

One Electrad Truvolt voltage divider, 14,000-ohms,

(total), with five taps (44):

Sl_xsolul():;; ‘a7, (8, 27, 31); ‘24, (15): °'T1A, (34):
Six brass pillars (coll socket supports) 3x1% Inches;
One Radlo Trading copper strip (for Perldyne plates),

7% x 2% x 1/32 inches (50B):

Winding fcrms of 5-prong type are used—dia., 1%
ins. [Each secondary has 98% T. Na 30 enam. wire,
spaced slightly; No. 3A primary, 15T. No. 26 enam.
of 1% in. tube at fllament end of secordary, Second
R.F. primary, 40T. No, 368 D.S.C. in slot 1/16-in.
hy %-in. deep at fllament end. Cofl 20A, 25T. No.
32 D.8.C. on a 1% In. tube to fit Into secondary. The
Peridyne plates are 2% Ins in dia. and 1/16-im.
thick, at grid end of colls.

FIG. 20. (Radio-Craft, August 1929, p, 56.)

Coll data: Antenna cofl primary, 18T. No. 22 D.C.C.,
2 ins, dia,; Secondary, T7T.; same—tube spacing, %-
in, Second inductance. same size tube; primary
18T.; secondary, 77 T., eenter-tapped; primary s
wound over one end of secondary. Third coll, same
size tube; 77 T., tapped at 22 T.

FIG. 21, (Radio-Craft. June 1930, p. 648.)

The electrical values of ths parts used in this set
are as follows: Cl, C2, .0005-mf.; €3, .001-mf.; .
.00025-mf.; C5, 2 mf.: C6, .0l-mf; C7, 0.25-mf.;
C8, 0.25-mf.. R1, 30 ohms; R2, R3, R4. filament bal-
lasts of the ‘‘one-tube’” type; R5, 2 megs.; R6, 15
ohms tapped at 10 ohms. T1, T2, the A.F. choke, amd
C5 are the usual audio components.

The constants for L1 and L2 are as follows: L1,
6 turns of No. 26 D.S.C, wire on a tube 23 in. in
diameter, for the primary, and 56 turns of the same
size wire for the secondary. IL2 has a2 6-turn primary,
center-tapped, wound on a 23% in. form; a 56-turm
secondary; snd a 14-turn tickler, the latter wound on
a rotor 1% ins. in diameter. The distance between
primary and secondary should bée alout 5/18-in. It
i3 recommended that, 1if convenient, the primary of
L2. when uted with a screen-grid tube, be Increased
to 20 or 30 turns; the best value depending upon the
selectivity required by local receptiom conditions.

FIG. 22. (Radio-Craft, February 1934, p, 478.)

The R.F. Inductances are wound or forms 1% Inches
in diameter; the primaries beimg alsngside the secon-
darfes. but spaced therefrom 1% irch. The primary
or antenna winding of I consists of 30 turns of wire,
which may he of any convenlent slze; for Instance,
No. 24 D.C.C.

The two secondary windings of L consists of 120
turns; as do the secondaries of LI12, L13, and Ll4.
The primary windings of L12, L13 and L14 consists
each of 40 turns of wire. The skield cans have a
diameter of 2% inches. Note that the ean shielding
the antenna coil is open at the end where the antenna
coupling cofl 13 placed.

Condensers C8, C9, C10, C11 are banks of 0.1-mf.
capacities. The tuning condensers C1, C2, C3, C4,
C5, used were “USL’ .00042-mf. units. Condenser
C6 has a capacity of .000025-mf.; C7. .000015; C12,
C13. Cl4, .002-mf.; C15, .00025-mf. Dubiller conden-
sers were used.

The radlo-frequency chokes L1, L2, L7, L8, L9, LI10,
L11 are the standard 85-mh.. chokes which usually are
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scramble-wound with about 750 turni of wire on a
small core. Chokes L3, L4, L5, L8 are specially
dellmed. with 1,000 turns of small-sized wire (about
No 38 D.C.C.), and are rated at 150 mh.

Resistors R1, R2, R3 are 400 ohms; R4, 7,500 to
25,000 ohms; R5, 50,000-ohm Centralab potentiometer.
Except for the last unit, Aerovox resistors were used.

All tubes are type '24.

FIG. 23. (Radio-Craft, October §930. p. 210.)

FiG. 24. (Radio-Craft, Novémber 1929, p. 204.)
RECEIVER CHASSIS

One Hammarlund dlal, illuminated, 0-100, type SDB-1;
Two Electrad 0.5-meg., Type E potentiometers (RS,

l?‘ourb Type '24 tubes; one Type ‘27 tube; two Type °'10

tubes;

One Amertrary input transformer, Type 1531 (AFT);

Two Electrud 50,000-ohm resistors, (1{8 1e);

One Electrad 0.23-meg. resistor (1t3)

One Flechtheim .05-mf. condenser (Ci7);

One Daven 0.5-meg. resistor (R4):

One Electrad 100-ohm '“Truvolt” wire grid resistor, R1;

One Electrad 5000-ohm ‘"Truvolt” wire grid resistor, R2:

One Electrad 1500-ohm *‘Truvolt”” wire grid resistor, R7;

One 8ilver-Marshall 85 mh. R.F. choke (L4);

One Flechtheim .0005-mf. bypuss condenser (C18);

Thirteen Flechtheim 1-mf., 250-volt condensers (C5 to
€15, C18, C20);

Ome Flechtheim 2-mf., 230-volt condenser (C19);

Three Duratran *‘screen-grid’’ R.F. transformers (RFTI,
RFT2, RF13);

One Amertran output choke, No. 641;

POWER PACK

One Amertran power transformer, Type P 281 (PT);

One Amertran choke, Type 709 (LS5);

One Amertran choke, Type 854 (L6);

Two Flechtheim 1000-volt condensers, ‘two sections 4-mf.
each (C21-22, C23-24);

One KFlechtheim 250-volt, 1-mf. condenser (C25);

One Aerovox 3000-ohm 100-watt resistor (R10);

One Aerovox 2000-ohm 100-watt resistor (R11);

One Aerovox 3000-ohm 20-watt resistor (RR12);

One Aerovox 4500-ohm 20-watt resistor (R13);

One Aerovox 1000-ohmn 10-watt resistor (1t14);

One 81 rectifier; one ‘74 voltage regulator glow tube.

FI1G. 25. (Radio-Craft, February 1932, p. 470.)

FIG. 26, (Radio-Craft, July 1932, p, 12.)

Strong signals with exceptionally good tone quality
are possible with this circuit. A tuning condenser of
500 mmf. is connected in series with a coil L1 having
68 T. No. 30 D.C.C. wire on 8 tube 3 ins. in dis.
Reverse the crystal leads to find best position,

FIG. 27. (Radio-Craft, January 1930, p. 332.)

FI1G. 28. (Radio-Craft, May 19831, p. 672.)

Two Pilot .00035-mf. variable condensers, Ci, C2;

One Pllot .0005-mf. variable condenser, C3:

Three Pllot R.F. transformers No. 176, altered as
per text (L1, L2, L4);

Two LF. transtormers (L4, L5—see below);

Ten Pilot sub-panel UX sockets, for coils and tubes;

Three X-I Variodensers, G-5 (C4, C5, C8);

Five Pilot 80-milithenry It.F. chokes, No. 130;

Two 3,000-ohin variable reslstors (R1. RB);

Four wire-wound filament resistors: two 50- ohm, (R2,

R5); two 15-ohm (R3, I8);

Five Amperites; four 630 (R4, R9, RI10, R12); one

631 (R11);

Eleven fixed condensers; four 0.5-mf.; four 0.1-mf.;
two .001-mf. (C7, C9): ome ,00025-mf. (C8);

The oscillator coil, L6 has 50 turns of No. 28 enam.
wire for the grid winding and 30 tufns for the plate
winding; L1, pri. 12 T. No. 30 enam. at low-potential
end of secondary of 100 T.; L2, 50 T. No. 35 enam.
(in a slot at the low- potential end of sec.), and a
secondary of 105 T. No. 30 enam.; all wound on Pllot
plug-in forms 1% 1Ins. in dia. The LF. coils have
200 turns of No. 36 8.8.C. wire on a 1-inch core for
each winding except the tickler of L3 (which has but
100 turns); these windlngs are to be tuned by the
Variodensers until they match.

FIG. 29. (Radio-Craft, October 1930, p. 251.)

FIG. 30. (Radio-Craft, August 1929, p. 82.)

FIG. 3. (Radio-Craft, April (931, p. 594.)

Two Cardwell dual varlable condensers, type 217-CL
(4, 15), and type 217-CR (27, 39); capacity, each
sectior. .00085-mf.;

One Silver-Margzhall R.F. shielded coil, type 124 (3);
Three Silver-Mazrshall R.F. shielded coils, Type 121

(14, 26, 38);
Seven illv;r ls?'lhlll R.F. chokes, Type 275 (12, 13,

One Sllver Marshall lllumlnlted drum disl, Type 810-R
(25), with pilot light (73);

One Electrad No. 3 ‘'Super-Tonatrol,’* 50,000-ohm po-
tentiometer (33) ;

One Electrad '‘Truvolt’’ resistor, Type B-250 (‘10).

One Electrad "Truvolt" resistor, Type B-30 (71)

One Electrad ‘'Truvolt'’ resistor, Type C-8, (72),

Two Electrad filament switches (48, 69);

One Flechthelm mlidget condenser, 001 -mf., Type
M-E (45);

One Flechtheim midget condenser, .008-mf., type M-J

(47) ;

Nine l-‘lachthelm midget condensers, Ol-ml. type M-K
{6, 17, 21, 22, 30, 34,

Three Flechthelm bypass condensers, 1. 0-mf. ., type B100

8);
One Fiechtheim bypass condenser, 2-mf., Type B200

Five Durham ‘' Powerohm’’ metallized resistors, 50,000
ggmls.z)u'po M.F.4 with pigtail terminals (7, 18, 29,
One Durham ''Powerchm’ metallized resistor, 40,000
ohms, type M. F.4 (50):
Flive Amperites, No. 631, (8, 20, 82, 44, 55);

Two Amperites, No. 6301 (61, 61A)

Four Meter or X-L midget variable condensers, 3 mmf.
to 50 mmf. (5, 18, 28, 40);

One Thordarson A.F. transformer, Type R-260 (51);

One Thordarson A.F. transformer, push-pull input, Type
T-2022 (57);

One Thordarson A.F. transformer, push-pull output,
Type T-2903 for dynamie reproducer; or Type T-2880
for magnetic reproducer (62) 5

One FEveready ‘‘Air-Cell’”” ‘A’ battery;

Four Eveready Type 486 ‘“B’" batteries;

Two DeForest Type 430 tubes (43, 54); two Type 431
(59, 60); three Type 432 (8, 18).

FI1G. 32. (Radio-Craft, May 1932, p. 663.)

One Cardwell .000365-mf. ‘‘Midway’’ Featherweight
variable condenser, Type 407-B, 6;

One Aerovox .00025-mf. mica condenser, (9):

Two Aerovox .00n5-mf. mica condenserl. 2, 13);

One Aerovox .008-mf. condenser,

One Aerovox ,01-mf. tubular condenser, Type 280, (7):;

One LR.C. 2-meg. metallized resistor (Durham), Type
MF-4 (10);

One Trutest 30-henry choke (small) Type 1892-A, (17);

Two 137-A Arcturus Universal A.C.-D.C. tubes (11, 18);

One Hubbeli 115-volt depressed outlet (prongs are on
outlet instead »f on plug) ):

One special plug for Hubbell outlet, 6 ft. lsmp eord;

One Clarostat nutomuuc line-voltage regulator, Type
*50-Watt,”* (23)

Onse Universal lln(le button ‘‘Handi-Mike,”” Model No.

FIG. 33. (Radio-Craft, April 1932, p. 598.)

One set Moore °“‘Super-Da-Lite-R" coils, L1, L2;

One set Moore “*Super-Da-Lite-R’* tunlng colls, L3, L4;
One set Moore ‘“Super-Da-Lite-R’" oscillator coils;
Onﬁ5 set  Moore *‘Super-Da-Lite-R’* LF. transformers

One Moor'e tu'ned antenna impedance, L8, C4;
One three -gang ,000365-mf. clockwise tunimg condenser,

One t.wo gang .000365-mf. counterclockwise tuning con-
denser, C2;

One H: lund paddi d , C3:

Two 1.-mf. condensers, C3, C13;

Two .5-mf. comndemsers, C6, CT7;

Three .02-mf. condensers, cs, C9, Clo;

One .002-mf. condenser, Cll;

One bypass condenser, 4 mf., C12:

One 3,000-ohm volume rontrol i and switch 8W.2;

One 225-ohm resistor, R2;

One 12,500-ohm resistor, R3 (25 watts);

One 25,000-ohm resistor. R4 (25 watts):

Two 100,000-ohm carbon resistors, R5, R6:

One 7.500-ohm carbon resistor. R7:

Two 250.000-ohm carborv resistors. R8, R9;

Two 50.000-ohm carbon resistors, R10, R15;

Two 25.000-ohm carbon resistors, R11. R14;

One 500,000-ohm carbon resistor, R12;

One 2.800-ohm resistor, R13;

One 750-ohm resistor, R18.

F1G. 34. (Radio-Craft, Aprll 1932, p. 609.)

FIG. 35. (Sho{tz ;Nave Craft, Dee. '31 — Jan. '32,

One Hammarlund Type ML 5 condenser (Cl);
One Hammarlund Type ML 11 condenser (C2);
One Hammarlund Equalizer comdenser, 32 mmf., (C3);
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Two Sprague or Aerovox Lubular bypass condensers,
0.1-mf., (C4, C5);

Two HSprague or Aerovox tubular bypass condensers,
0.5-mt., (C8, C9);

One Aerovox moulded mica condenser midget type,
.00015-mf., (C7);

One Aerovox moulded mica condenser, .02-mf., (C8):

Two Lynch metallized resistors with pigtalls, 1 watt,
100,000 ohms, (R1, R4);

One Lynch metallized resistor with pigtails, 1 megohm,
1 watt, (RS);

One Lynch metallized resistor with pigtalls, 6 meg-
ohm, 1 watt, (R3);

One Lynch metallized resistor with pigtalls, 1500 ohms,
2 watt, 8) ;

One Electrad 500-ohm pigtail grid-suppressor resistor,

(R2) ;

One Electrad 0-50,000 ohm bakelite shell Supertona-
trol, (R7);

One Blan ‘‘Bryant Electric”’ switch, power type, single
pole single throw two position;

One I'llot 80-millihenry R.F. choke;

Two Natlonal type C vernier dials, (Cl, C2);

One 236; one 287; one 238, automobile tubes; (Arc-
turus used in tests);

One lkutoohm voltage divider (25,000 ohms), for power
pack.

FI1G. 36. (Radio-Craft, April 1931, p. 604.)

FI1G. 37. (Radlo-Craft, May 1932, p. 650.)

One Lynch 250,00-ohm pigtail resistor, R1;

One Electrad 1,000-ohm grid resistor, ne2;

One Carter 5.000-ohm potentiometer, C. I'. 5 M., R3;

One Lynch 25.000-ohm pigtal resistor, Ri;

One Lynch 6,000-ohm plgtall resistor, 15;

One Electrad 200-ohm resistor, 16;

Two Lynch 0.5-megohm pigtall resistors, R7, I8;

One Lynch 100,000-ohm pigtall resistor, R9;

One Electrad  15.000-ohm Type D, 15-watt voltage
divider, NR10-Rif;

One 2.000-ohm resistor, R12;

One Electrad 200-ohm grid resistor, R13;

Three 175-ke. transformers, T1, T2, B

Oqe Thordarson input push-pull transformer Type 2408,

T1;
On_; Thordarson output push-pull transformer Type 4831,
55

One Polo power transformer. ‘45 type, PT.;
One Polo 30-henry choke, CH. 1; CH. 2 Is fleld coll.

F1G. 38. (Radio-Craft, October 1929, 9. 160.)
Two seven-plate mldget condensers, 32-mf., Cl, C2;
One unmounted A.F. transformer. (TR);

One 85-milllhenry R.F. choke;

Two mica fixed condensers, .008-mf. (C4, C5);

One mics fixed condenser, .001-mf., (C6);

One grid leak, 2-megohm (R1);

One grid lesk, 5- or 6-megohm (R4);

One filament resistor, 15-ohm wire, tapped at 5 ohms to
provide grid blas for the ‘22 R.F. tube (R2, 1t3);
One resistor, 10-ohm wire, for the ‘99 filaments (R5);
No. 28 D.C.C. magnet wire, % pound, for coils;

One 22 tube (V1); two 99 tubes (V2, V3):
Five small "B batterles, 22%-volt portable:
Two ''C'* batteries, 4%-volt for filament supply.
Coll A, 18-25 meters; L1, 7T.: L2, 7T. Ceail B,
25.35 meters: L1, 10T.; L2, 10T. Coll C, 35-45
meters: L1, 15T.: L2, 14T. Coll D, 45-65 meters:
L1, 20T.; 1.2, 18T. Coil E, 63-100 meters: L1, 50T.;
L2, 50T., on a tube fitting Into L1. Tube bases of
“long”’ UX-type are used; use No. 28 D.C.C. wire.
Exgept tor coll F, the primary 1s wound over the sec-
ondary.

FIG. 39. (Radlo-Craft, May 1932. p, 675.)

Following are the electrical values of all the parts
used in this receiver: Condensers C1, C2. 30 mmf,
(each), ‘“‘compensator’” type; C3, Cardwell Type 404-B,
105 mmf.; C4, 0.5-mf.; C5, .00025-mf.; C6, .0025-mf.;
€7, 0.1-mf.; C8, 1. mf.; C9, .005-mf. Reslstor 11, 2
megs.: R2, variable, 50,000 ohms: R3. R4, 2.000 ohms
(carbon). Radio frequency choke R.F.C. is space-
wound with 40 turns of No. 36 8.8.C. wire on a
torm %-in. in dlameter. Cofls L1, L2, each consist
of 6 turns of ‘No. 18 bare copper. wire alr-wound to a
diameter of 5%-in.: L3, 800 turns of No, 40 8.8.C, wire;
L4, 1,500 turns, No. 40 S.8.C. (core diameter, %3-in.).
Transformer T has a ratio of 3% to 1.

(An Acme 30 kc. I.F.T. may be used as L3-I4.)
The wavelength range 13 3 to 8 meters (approx.); by
reducing the size of L1-L2 a minimum of 1 meter may
be reached.

FIG. 40. (Radlo-Craft, Sanuary 1930, p. 310.)

A, standard Electrad 25,000 ohm wire-wound voltage
divider resistor may be used in the power pack,
Special *’short-wave’® tubes are indicated in the cir-
cult. The same coil-kit may be used as in the
“*Super-Wasp'* (Fig. 48).

FIG. 41. (Radio-Craft, March 1931, . 541.)
One Hammarlund 125-mmf., Type ~MLW-135"" {Cl);
One Hammarlund 100-mmf. candenser, Type “'MC-23"

(C2);
One Hammarlund 20-100-mmf. condenser, Type ''EC-80"
(€3);

One Hammarlund LWT-4 shori-wave coil set (L1, L2,
L3): consisting of an "LWT-B'" base, with adjust-
able primary; and one each “LWT-20,"" “LWT-30,"
~LWT-40,” and "LWT-80" colls, to cover the 14-
to 1iU-meter range.

One Hammarlund LWT-120 coll, (grid, 44T.; plate, 18T.;
No. 22 8.8.C., 30T. per in.; 105-205 meters);

One Hammarlund IR.F. choke, Type “RKC-85" ¢

One Hammarlund A.F. transtormer, ‘Type *ML-15" (T):

One 3-megohm grid leak (R1):

Two 15-ohm ftilament resistors (R2, Rd);

One 100,000-chm resistor (R3);

One .0ul-mf. fixed condenser (Ci): .

One Hammarlund drum dial and knob, type “SDW-1"";

FIG. 42. (Short Wave Craft, May 1832, 9. 4l.)

This gencral circuit arr t s di d In
connectiory with Figs. 38 and 46; see also the August
and October 1931 issues of Radlo-Cruft, p. 222,

FIG. 43. (Radio-Craft, September (929, ». 116.)
One set of fcur Octocolls (L1-L2)
Green coll 16 o 20 meters
Brown coll, 29 to 58 meters
Blue coil, 54 to 110 meters
Red coll, 103 to 225 meters;
One Piiot 80 mhy. I.F. choke coll, (L3);
One Pilot, No. J-13, .00005-mf. midget variable conden-

(Cl);
One Pilot, No. 1608, S.L.F. .00015-mf. variable con-
denger, (C2);
One Aerovox .00015-mf. grid condenser, (C3);
Ono Pliot, No. J-23, .0001-mf. midget variable con-
denser, (Cl);
One Carborundum 8-megohm grid leak, (I'1);
One Yaxley fixed resistor (I2)., (50 ohms for type ‘99
tube or 4 ohms for '01A tude):
The colls are of plug-in type, 1% Ins. in dia.,
wound as follows: Green L1, L2, @T.; brown L1, L2,
18T.; blue L1, 21T., L2, 15T.; red Ll 54T., L2 2TT.

FIG. 44. (Radio-Craft, November 1931, 9. 290.)
Three Amsco ''450 ke, 1.F. transformers. T2, T3, T4:
Tw02 Amsco .00015-mf. S.L.F. varlable conue.asers, Cl,

C2;
One Electrad 15.000 ohm 50 watt voltage divider, R1l;
One double-pole rotary switch, S1, 8%;
Two Carter 0.5-meg. variable resistors, R6. R12:
Eleven Dubllier .01-mf. fixed comdenser. C9 1o Cl9;
Six llammarlund 100 mmf condenser=, C3 to C8;
Two 60-mhy. IL.F. chokes;
One Lynch 0.5-meg. resistor, 19;
One ‘‘metailized”" 80,000 ohm resister, R8:
One 20,000 ohm carbon resistor, R10;
Sl}‘s“"l'fl"l‘w““d 250 ohm resistors, R1, 12, R3, R4,

. R7;

One 2-meg. grid lesk;
One .00025-mf. grid condenszer, C24;
One push-pull Input audlo transformer, Tl
One Dubilier .002-mf. condeaser, C20;
One Ward-Leonard 200-ohm resistor. R13.

Cofls L1 and L2 are tapped at 3, 8, 18 and 60
turns, they are wound with No. 26 D. 8. C. wire.

FIG. 45. (Radio-Craft, July 1932, p. 41.)

FIG. 46. (Radio-Craft, August 1931, p. 91.)

Two Hammarlund “MLW-125"" 125 mmf. short-wave con-
densers, ¢1, C2, and two Kurz-Kasch vernier dials:

Two Hammariund 14-t0-110 meter Model LWT-4 short-
wave kits, L1, L2;

O"I.il-‘lcll‘mm"l“nd Type RFC 250, 230-mh. R.F. choke,

One Hammarlund Type EC 80, 80 mmf. equalizing
condenser, C4;
One Flechthelm filter block (five 1-mf. units), C8,
C?7 (2 mt,), C8 (1 mf.);
One Ferranti ‘'Type AF-5,"" 3.75-to-1 ratio audio trans-
former, T;
Two Sangamo .001-mf. fixed condenscrs, C3, C5:
Two Electrad 50,000-ohm ''Supertomatrols,” R1, R2;
One Acme 30-kc, 1.F. transformer, L3;
One Yaxley 7-wire cable, 3 to 9;
One Blan aluminum cabinet 7x9x18t8/382-in. thick;
Two Blarw aluminum sheets (partitiwns), 7% x9%x3 /32
in. thick.
temove the shield-case orer the Acme 30 kc. trans-
tormer and wind over the secondary a pick-up coil of
150 T. No. 28 enam., rendom wound. An experl-
mental equivalent to the 30 ke. Acme unit is a com-
bination of three honeycomb colls of 200, 1.000 and
1,500 turns. The whistle filter cansists of a 30 hs.
choke and 250 mmf. condenser, if the suppressor fre-
quency is about 6,000 cycles; a varlable resistor of
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10,000 ohms fn serles will broadem the range of this
selector clrcuit.

FIG. 47. (Radio-Craft, May 1930, p. 572.)

Cl, 150 mmf.; C2A, C2B, 135 mmf., variable; C3,
.0005-mf.; C4A, CYB, -00015-mf,; C5A, C5B, 1.0 mf.:
CéA, C6B, C8C, C6D, C8E, C6F, C6G, .002-mf.;
10 megs.; R2A, R2B. 10,000 ohms (**Bradleyohms’*) ;
R3, 20 ohms; R4, 600 ohms; RS, 15 ohms; R6, 2-tube
ballast; 17, 100,000 ohms; RS, 400 ohms: R9, 2,000
ohms. Chl, Ch2, Aero No. C:60 low-impedance R.F.
chokes; Ch3, Aero No. 65 high-impedance R.F. choke,
L1-L2, special short-wave varlometer. T1, T2, Aero
AE-300 (peaked for code reception), or Thordarson
R300 (for phone reception) A.F. transformers,

The stator tube of the varlometer has 4% T. of
wire, 1% ins. in dia.; the rotor has 4% T., 1-11/16
ins. in_dia.: both are wound with No. 24 D.S.C.
wire. ~ The ticklor consists of 5 T, No, 28 D.s.c.,
placed over the stator coll.

FIG. 48. (Radio-Craft, July (929, p. 22.)

Two No. 1608 .00016-mf. variable condensers;

One No. 1613 .00025-mf. variable condenser;

One No. 908 rheostat, 6 ohms:

One No. 961 tapped resistor, 15 ohms:

Two speclal Super-Weasp shicld cans, with all neces-
sary mounting screws;

One No. J5 midget condenser, 5 plates, with epecial
bakelite mounting strip;

;‘wo ll:'o. 313% ﬁ\F trnn'storlr‘nerl:‘ "

wo No. ve-prong sockets (for plug-in coils);
One No. 758 3-megohm grij leak; plue !
One No. 750 100,000-ohm grid leak;

One No. 50B fixed condenscr, .0001-mf. ;

Five No. 59 fixed condensers, .01-mf. ;

One No. 130 R.F. choke coil;

Two sets of plug-in colls, made especlally for the

Super-Wasp.

(The parts listed are Pilot.)

Inductance L1 have the following values, for the
secondary coils: Red, 4% T.; orange, 9% T.; yel-
low, 20% T.; green, 46% T.: blue 128 T. The last
coll has, iw addition, a primary of 29 T., spaced about
%-in, from the secondary.

Inductances L2 have the following characteristics;
(the first figure s the primary and the second s the
rtecondary) . Red, 4—3% T.; orange, 6—7% T.; yel-
low, 7—17% T.; green, 15-—45% T.; blue 25—106 T.

Wind these on ribbed forms 1%’ ins. in dia. Al
the ¢olls except the blue are wound with No. 24
D.S.C. wire; the blue colls are wound with No. 28
8.8.C. wire. The primary and secondary of L2 are
spaced about 14-in.

FIG. 49. (Radio-Craft, February 1930, p. 387.)
One lhm(l‘narlund .00014-mf. variable condenser, Type

One Mammarlund .0001-mf. midget varigble conden b
Type MC-23, C1: € “7le condenser
One Hammarlund equalizing comdenser, Type EC-80, C2;
Thé:e glp{:gue 0.1-mf. fixed condensers, Type F, C3.

. .
One set of llammarlund short-wave coils, Type SWC-3,
;‘rad one speclal short-wave coil, Type SWT-120, L2,

One  THammarlund radio-frequency choke 1, T
RFC 250, L4: N 7 cot ype
8ne lglee%nd 2'l(;on‘nltrol, Type P, R;
ne Yaxley -ohm mid-tapped fixed resistor, T
No. 820C, R1; ve
One Yaxley 4-ohm fixed resistor, Type No. 804, R2;
One Durham metallized grid lesk, 2 to 9 megs., R3;
One Iammarlund knob-control drum dial, with light,
Type SDW;
One Hammarlund adapter plug and cable, Type SWAP;

he coilx are wound as follows: For the 20-meter
band, L2, 4 T., L3 3 T.: 40 meters, L2 10 T., L3 § T.;
80 meters, L2 21 T., L3 9 T.; 120 meters, L2 82 T.,
L3 15 T. The first three coils are wound with No.
16 8. 8. C. wire; the fourth, size 18,

The first three coils are wound on 8 2 In. tube; the
fourth, 3 ins. in dia. ‘The primary, used only in
conjunction with the fourth coil, has 6 T. No. 18
8.8.C., wound or a form 1-13/16 ins. In dia.

FIG. 50. (Radio-Craft, August (931, p. 91.)
TWé)l le,lonll 8.W. condensers, ‘‘Type S.E.”” 125 mmf.,

One National equicycle condenser, 250 mmf., C3;
One Mlcamold molded fixed condenser, 150 mmf., C4;
Five Micamold molded fixed condenser, .01-mf., C5, Cs,
C7, Clo, C11;
ne 1-mf. bypass condenser, CS8:
One 2-mf., bypass conden<er, C12);
One X-L Variedenser, ‘"Type N.* C12;
One 2000-ohm fixed resistor, RI;
One 2-meg. grid leak, R2;
One 500-ohm fixed resistor, R3;
One 3-meg. grid leak, R4;
One Clarostat volume control, R5;

One Centralab Radiohm, 500,000 ohms, R6;
One 1800-ohm resistor, preferably variable, R7;
One Clarostat ‘‘Hum-Dinger”” hum balancer, 20 ohms,

One_Silver-Marshall audio transformer ‘"Type 225" or
255, A

One A.F. fllter choke, 80 hy., AFC;
One fllament transformer, 2% volts, 8 amperes, FT;
One Hammarlund shielded, polarized S.W. choke, RFC;
The coils are wound on_ standard UY cofl forms,
14 ims. in dia.; No. D.S.C. wire is used. The
grid winding 18 at the top in each instance, with
the tickler %4-in., or the primary %-in. below.
Winding datz: For 18.5 to 32 meters, coil L1,
primary 5 T., secondary 6% T.; coll L2, secondary 4%
T., tickler 5% T. For 31.5 to 52 meters, coil L1,
primary 6 T., secondary 9% T.; coil L2, secondary
8% T., tickler 6% T. For 50 to 85 meters, coil LI,
primary 7 T., secondary 18% T.; coll L2, secondary
17%, tickler 8% T.

FIG. 51. (Short Wave Craft, May 1932, p. 14.)

One Amrad vernler variometer No. 2610, 3;

One Acrovox 50 mmf. mica condenser, 4;

One Hammarlund 140 mmf. midget dual condenser,

Type MCD-140M. 5, 10;

One Dubiller .01-mf. mica, shielded condenser, 6;
One 2,000 ohm. 1. watt resistor, 7:;

One 30 mmf. neutralizing condenser, 9;

One 5-prong plug, with cable.

This police-wavelength converter 1s designed to plug
into the tirst I1t.)1". stage of any radio set, whether
T.R.F. or superheterodyne. This converter operates
on the superheterodyne principle; this, the broadeast
set must be adjusted to a suitable intermediste fre-
quency—try any setting between 250 and 500 meters.

At A are indicated the connections for 3-element
tubes, such as "01A, ‘12A, '99, or "30; at B, the circuit
design for tube types 24, '35, '51, or '36.

The tuning coll is in three sections, all are wound
on one tubc, 1 in. in dla., Coll A has 41 T., spaced
%-in. from B; latter coil, 20 T., 1/32-in. from C;
this last coll has 35 T.; all are wound in the same
direction, with No. 31 S.S.C. wire.

Variometer 3 consists of two fixed and two rotable
spools, each one of which iz wound with 11 T. No. 28
S. 8. E. wire. The spools are 9/16-in. In dia. and
1%-in. wide: the two rotors’ clearance Is 1/32-in. All
four coils connect in series.

{Designed, constructed and tested by H. Gernsback
and Clifford E. Denton, it works! And how!)

F1G. 52. (Radlo-Craft, October 1929, p. 178.)

Inductances L1 and L2 are the standard windings,
which constitute one of the coils of a short-wave kit.
The 5-prong plug is a standard tube base. Resistor
R 1s a grid leak wih a value of about 3 megohms or
more. Condenser C4 is of .00025-mf. capacity. Con-
densers C2 and C3 are the usual tuning and regenera-
tion units, the capacities of which are determined by
the particular set of short-wave colls decided upon.
The pli il . C1, s very necessary
and has a value of about .0001-mf. The grid conden-
ser, C, Is .00015-mf.

FIG. 53. (Radlo-Craft, October 1931, p. 228.)

One Hammarlund midget condenser (the antenna serles
unit), 100 muf.;

Two Pilot condensers—one 8- amd one 13-plate—C, C;

Two Twin-Coupler R.F. chokes, SWC;

One National No. 10 impedance, LI.

The bypass condensers are rated at 300 volts D.C,
In lieu of the National units as L1, the designer of
the circuit recommends winding 222 T. No. 30 D.S.C.
wire on a bakelite form %-ir. in dia.

Unit L2, for 17 to 110 meters, consists of three
coils; tube bases are used. Winding dat. Cofl 1,
secondary 7 T., tickler 4 T.; coll 2, secondary 14 T..
tickler 7: secondary wire, No. 22 D.C.C., tickler, No.
30 D.C.C., both wire-spaced. Coll 3, secondary 26 T.
No. 268 D.C.C., tickler, 13 T. No. 30 D.C.C.; windings
close-wound.

FIG. 54. (Radlo-Craft, July 1931, p. 23.)

A self-powered converter for a band from 14 to 200
meters, which connects to the broadcast receiver only
at the amtenna post. The power pack follows standard
design. Tube V1 1is biased by a 350 ohm resistor,
bypassed by 0.1-mf.; V3, 300 ohms and 0.]1-mf.

Additional values: Tuning condenser, 135 mmf.; os-
cillator condenser, 150 mmf.; RFC 2,
tector grid coupling condensers, 100 mmf. (each); 50-
volt bypass, .002-mf.: 75-volt bypass, 0.1-mf.; plug-in
colls are used.

FIG. 55, (Radlo-Craft, June 1931, p. 734.)

Two versions of short-wave converter desigw; at A, a
bnltury deslgn, and; at B, a self-powered A.C. clr-
cuit.
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Plug-in colls have been obslated, for the tuning
range of 20 to 110 meters; the recommended LF. s
180 to 200 meters.

Coils L1, L3, L4, 275 T. No, 40 enam., on a bake-
l}‘t:k tube %-in. in dia. L5, standard broadcast RF.
choke.

FIG. 56. (Radlo-Craft, October 1931, p. 224.)

Two Hammariund 200-mmf, midget condensers:

One Natfonal ''Type G'* dlal, clockwise movement;

One 2%-volt filament transformer, and one 30-henry
filter choke, not over 2% inches high:

Two R.F. chokes, 65-miilihenry;

One Lynch 50,000-ohm, 2-watt resistor, and one Lynch
2-meg. grid leak:

Two Aerovox 4-mf, electrolytic condensers, with mount-
ing rings:

Five Aerovox fixed condensers: two .0002-mf. midgets:
two .0005-mf., one .002-mf.;

One Yaxley 6-point change-over switch:

The recommended I.F, is 480 meters: converter range,
14 to 197 meters,

Coll data: Rawge, 14 to 26 meters, 1.1, L2, L3. 3 T.
each: 25 to 52 meters, L1 7 T., L2 6% T,, I3 4 T.;
50 to 108 meters, L1 18 T.. L2 16 T., L3 9 T.; 100
to 197 meters, L1 46 T., L2 40 T., I3 18 T. Use
Pilot plug-in forms: L1 on one set, L.2-L3 on another;
use No, 24 D.S.C. Space L2-L3 3/18-in,

Il-;l(i. 571.| ('I_l"elevlllon Nawll. March-April '32. p, 24.)

'our colis; Two antenna, 1L, 2L; two detector, 3L. 4L;

Five 30 hy. chokes, 5L to 9I.: ¢

Two .00035-mf. varlable condensers, 1C. 5C;

One trimmer condenser, 2C;

Four 0.1-mf. condensers, 3C, 4C. 7C, RC;

Two 1, mf, comdensers, 6C, 10C, 11C:

One 2 mf, condenser, 12C;

Four 4 mf. condensers, 13C, 14C, 15C, 17C;

One 8 mf. condenser, 18C;

One 0.1-meg. potentiometer, PI:

Two 1. meg. resistore, GL1I, 10R;

One 1,000 ohm resistor, 2R;

One 0.5-meg. resistor, 3R;

One 50,000 ohm resistor, 4R:

One 0.2-meg. resistor, 5R;

Two 20 ohm center-tapped resistors, 6R, 1IR;

One 500 ohm resistor, 12R;

One 2,000 ohm variable resistor 13R;

Six tubes: Two type '24, V1, V2; one ‘45, V3; one
’47, V4: one neon lamp, V5; one ‘80, V6;

One power transformer, (with two 2.5 volt windings.
one winding suitable for supplying the dial light,
one 5 volt wimding. and a high-voltage secondary,
850 volts each side of the center-tap), TI.

Coil data—television band: Winding 1L, 14 T.: 2L,
28 T., on a tube 1% Ins. In dia.; spacing, 14-in.
Winding 3L. 40 T., on a tuhe snugly fitting inside
secomlary; 4L, 28 T. on a tube 1% ins, in Jia.:
Use 28 S.8.C. wire,

Coll data—broadeast band: Winding 1L, 20 T.; 2L,
105 T. Winding 3L, 40 T.; 4L, 105 T,; same specs.
as above for wire and forms.

In both instances, sliding 3[. to a different position
will re-determine the degree of selectivity; to a lesser
degree, it may be nccessary to change the spacing of
11,-2I, for the same reason,

This circuit wont a contest prize.

FIG, 58. (Television News, March-April '32, p. 32,-

FIG. 59. (Radio-Craft, July 1930, p. 32.-

Two .00035-mf. Hammarlund ‘‘midline’’ varlable con-
densers (4, 9):

Onr:' Resrg:'er antenna coupler, interchangeable inductance
0. B

One Remler interchangeable inductance, No, 612 (13):

Th:;e 3I}.:mler interchengeable inductances No. 614 (17,

One Remler oselllator inductance, No. 570 (8);
Three 1000-ohm Electrad ‘*Truvolt’’ flexible wire re-

sistors (27, 28, 29);

One Electrad ‘‘Royalty’® Type ‘B’ potentiometer (14)

with fllament switch attached (40):

Two Stiver-Marshall R.F. chokes. Type 276 (12, 14A);
One .001-mf, Dubiller mica condenser, (34):
Ter .006-mf. Dubiller mica condensgers, (11, 17A, 18,

19, 22A, 28, 24, 30, 31, 32A);

One Thordarson A.F. transformer, Type R-300 (35):

One .00025-mf. Micamold grid condenser (8):

One 2 meg. Durham metallized resistor (5):

Three 2 meg. Durham metallized resistors Type 3MF4-2
with tinned-wire pigtail leads (17B, 22R. 32B);

Three Amperites, No, 1-A (7A. 10A, 83A);

Six Amperites, No, 120 (18, 16A, 21, 21A, 26, 26A):

One Amperite, No. 112, with mounting (39);

Coll data: Inductance 2, primary 17 T. No. 38 enam.
wire; secondary, 110 T. No. 30 enam.. spaced 1/16-in,
from primary and on & tube 1% ins. in dia. 1In-
ductance 8, grid winding R0 T., separated 1/16-in,
from plate winding of 54 T.: both wound with Ne. 30

D.S.C. wire on a tube 1% ins. in dia. Over the
grid coll is weund a 10 T. pickup coil.

The IF. coil 13 has a primary of 85 T., wound
over the filament end of a secondary of 350 T. No. 40
D.S.C. o a tube 3 ins. in dia,, the same as 17, 22
and 32: all four ‘‘secondaries’” are shunted by Type
G-5 (500 mmf., max.) Variodensers, for 115 k.c.

FIG. 60. (Radlo-Craft, July 1931, ®. 33.)
One Hammarlund *‘battleship’ Type 4-gang, .00035-mf.
variable concenser, C1, C2, C3, C4:
Nine Aerovox 0.1-mf. rectangular-type bypass conden-
sers, C5, C8, C7, C8, C9, Cl0, Cll, c12, C13;
Three Concourse 1-mf. 200-volt rectangular-type conden-
sers, Cl4, C18, C18:

One Dubiller .001-mf. mica fixed condenser, Cl15;

Two Dubilfer .01-mf. mica fixed condensers, C17, c19;

One Electrad ‘‘Tonatrol’* 50,000-ohm potentiometer. R1;

Three FElectrad 400-ohm flexible, wire grid resistors,
R2, 14, Ré;

Four Durham 50.000-ohm ‘‘metallized”’ 1-watt resistors,
R3, R5, R7, R12;

Two Durham 10,000-ohm ‘‘metallized’” 1-watt resistors,

3:

. R13;
One Durham 0.1-meg. ‘‘metallized” 1-watt resistor, RO:
Two Durham 0.25-meg ‘‘metallized” 1-watt resistors,
R10, RI11:
One 7-wire cable, 1, 2, 3. 4. 5, 6. 7
Four shielded I.F. transformers for 10035-mf, tuning
condensers, L1 antenna, L2, L3, L4 radlo-frequency;
Four Dubilier .00004-mf, mica fixed condemsers, C:
Four 85-mh, R.F, chokes, RFC1, RFC2. RFC3:
Four Cunningham Type C-336 6.3-volt screen-grid
tubes, V1. V2, V3, V4.
One Cunningham Type C-338 6.3-volt pentode tube, V5;
One Blan aluminum chassis, 7 x 16 x 3 ins. high;
One Carter or Federal automotive remcte control unit,

I

FIG. 61. (Radio-Craft, September 1932, p. 167.)

e
FI1G. 62.. (Radlo.Craft, September 1931. 6. 142)
(See also the Jume 1931 lssue, p. 724, for plcture
representation, F.)
i —————

FIG. 63. (Radlo-Craft, Novembér 1931, p. 288.)

FIG. 64. (Radio-Craft, lanuary 1932, p. 414.)

(AMPLIFIER)

One Jewell, 0-50 ma. milliammeter, Mi;

One Thordarson microphone transformer, T1:

One Sangamo 1st stage A.F. transformer, T2:

One Sangama push-pull input transformer, T3:

One Sangamo push-pull output transtormer, T4;

Two Electrad 20,000-ohm resistors, R2, R5;

Two Electrad 1,000-ohm resistors, R3, R6;

One Electrad 30,000-ohm resfstor, Ri:

One Electrad 50,000-ohm resistor, 1t7:

One Flectrad %-meg. potentiometer; R8;

One Electrad 10,000-ohm potentiometer, na;

One voltage divider, R10;

One Acrovox 2-section condenser unit. 2 mf. and 200
V. (per section), . i

One Aerovox 2-sectiow condenser unit. 2 mf, and 400

. (per section), C2, C4;

One Aerovox filter condenser block, 2, 4, 8 mf,, re-
spectively, C7, C8, C9:

TanH"l"hordarson filter chokes, (300 ohms, or less) CHI,

<

One Thordarion power transformer, PT1;
One carrying case, 9 x 12 s 18 ins.
(TURNTABLE AND LEVEL-INDICATOR CASE)
One Electra 3 -meg. potentiometer, k12
Two Electrad 50-ohm resistors, R14, Ri5;
One Akra-Ohm 10,000-ohm resistor, t16:
One FElectrad 10,000-ohm potertiometer. R13:
Ome turntable and feed-serew. TTi;
One Jewell, 0-5 ma, milllammeter. M2;
One carrying case, ® x 13 x 1R ins.
Designed by George J. Saliha for Ampec Fngineer-
ing Laboratories.

FIG. €65, (Radio-Craft, October 1930, p. 218,)

Two‘ Y;;le “No, 702 Junior” closed-circuit Jacks

n, '

One Stromberg-Carlson ‘No. 15 phone plug. (F);

One Unlversal *“Model KK'' double-button microphone,
with stané amd 12-ft. cable (M)

One Amertran ‘‘No. 923"° microphone trans.: (pri., 100
ohms each side of center-tap: sec., 6,000 ohms) (T1);

One FElectrad poten., 400 chms, with switch (R1);

One Electral Type E resictor, 500,000 ohms (R2);

One Amperite ‘‘No. 4V-99'" (R3);

One Weston ‘‘Model 508°° mililammeter, 0-15 ma.

(MA)Y;
One Flechtheim 2-mf. bypass condemser (C):
One tube base, 4- or 5-prong; d-ft. twisted wire (D):
One Hubbell plug and recentacle, polarized (E):
Two Durgess * 4158, 2214-voit ‘ B** blocks (*'B*');
Three Burgess . 8" dry cells (“A™):
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FiG. 66. (Radio-Craft, November (930, p. 273.)

One 150-turn honeycomb coil (for filtering) ;

One audio filter choke (made by winding about %% Ib,
No. 18 D.C.C. wire on an old transformer core) ;

Two ¥%-meg. leaks;

One Dubllier .0005-mf. fixed condenser:

One I-mf. Dubilier bypass condenser

Two porcelain screw-buse lamp sockets:

Ome Amertrun push-pull A.F, Input transformer, T3,

Two fused receptacles and 10 amp. fuses; one outlet.

FlG. 67. (sAi)RlIllo-CnfL July 31, p. 25; B, Aug.,

p. 97.

The circuit at A is the Loftin-White Type A-245,

PT 13 rated at 40 ma. at 475 V., A.C. (euch slde of

center-tap).  Circult B calls for a fliter output of 41

ma. at 435 V. leslstors must be of accurate, high-
watt type,

FIG. 68. (Radio-Craft, January 1932, p. 415.)

F1G. 69. (Radio-Craft, October 1930, p. 222.)

8, fil. switch; A, 4% V., "C" battery; B, 45-V. “'B"
battery; Cl., 5-plate variable condenser; C2, 1l1-plate
variable condenser; T, three type ‘99 tubes; Tr, two
to 1 transformers; Jl, double-circult jack; J2,

flament-control jack; K, fllament rheostat, 125 ohms.
TRANSMITTER

At A, a 4% V. “’C’* baltery; B, 673% V. B bat-
tery: Cg and Cp. two .00023-mf. varlable condensers,
9-plate; Cs, .00l-mf. mica condenser; Lg and Lp, 7T.,
each, No. 12 bare copper wlre, 3 fns. in dia.—turns
spaced 4-in., and coils 2 ins., La, antenna coupling
coll, 5 T.; the tube is a type '99: I, 5,000 ohm
grid lesk; R, 1. rheo., 125 ohms: iwo R.F. chokes,
RFC. 40 T. No 22 D.C.C., “over ore, sklp two,” on
8 nails In a 1% Ins. circle: RFC, two 40 T. R. b
chokes: K, key: Al, antenna indicator; DT, D.P.D.T.
switchy F, fll. awitch.

FIG. 75. (Radiu-Craft, April 1931, p. 613.)

One Generai  Electric 115-volt Type SD, compound
wound motor, 1,725 r.p.m., (28 segments) 1/6-h.p.,
2 amps.;

Twe.nly-rour Radlo Trading Company, No. 1703 re-

Two Aerovox 2,000 mf. dry electrolytic A il 8,
Cl-C2;

Two Todd Type C2 chokes, 2-amp., ¥ -henry, L1-L2;

One 7-ohm Toud special heavy-duty resistor, R5;

One Todd special relay, L5;

Oue Flechthelm “‘B'"  condenser bank, 450-volt rating:
2-2-8-1-1-m1.,, C-3, 4, 5, 6, 1, respectively ;

One Flechtheim 4-mf_ fixed condenser, 450-volt, C8;

Tvﬁ)a I’ﬁmd type C30 chokes, 30-hienry, 85-milllamp.,

One Eléctrad “Truvelt’ 5,000-ohm variable resistor,
Onloz'Electud “Truvolt’” 8.000-ohm adjustable resistor,
K2

One Carter *"Midget”’ type-MW  heavy-duty (2-amp.)
G-ohm rheostut, R3;
One Frost 30-ohm rlicostat, It4;
Une Readrite 0-8-scale voltmeter, A
Two Cutler-Hammer power toggle switches, 8]1-82;
Two 3-amp. fuses, F, with porcelain sockets,
Uses lamps, as shown, or Ward-Leonard Type 507
screw-base reslstors 1o control tilament current, The
relay is a protective measure.

FIG. 70. (Radio-Craft, December 1831, p. 344.)
(Refer also to the later comments by Mr. Jarowey, in
the May 1932 fssue, p. 674, and July, p. 38.)

FIG. 71. (Radio-Craft, August 1931, p. 75.)

Resistors K1 to R5 may be set to correct value for
the particular recelver with which the pack 13 to be
used; thus, a simgle 25,000 ohm voltage ulvider, with
four sliding contacts, may be used. This ls the Pilot
"A-B-C" power supply unit; secondary, rectied out-
but rating, 125 ma. at 300 V.

FiIG. 72. (Radio-Craft, February 1930, p. 364.)

FIG. 73. (Radio-Craft, May 1931, ». 655.)

Two Sllver-Marshall plug-in long-wave coils, Type 111-E
(1. 6);

Two Silver-Marshall coif sockets, Type 515;

One Silver-Marshall illuminated drum dlal, Type 810-L
(8). with 2%-volt dial light (9A);

One 2,Sllver-Manhnll midget condenser, Type 342 B
(12) ;

Two Thordarson choke units, Type R-196 (21, 27);
One Thordarson autoformer, Type R-180 (22);
One Thordarsor power-supply ~transformer, Type R-280

(34);

One Thordarson filament transformer, Type T-3660 (38);

One Electrad "‘Royaity’" varlable grid leak, potentio-
meter Type O (24);

One Electrad “‘Truvolt’' resistor, Type C 130 8 (33);

Two Fiechthelm midget tixed condensers, .00025-mf.,
Type M-C, and two .0001-mf.. Type M-A, to glve
two .00035-mf. capacities (2, 11);

Two Flechthelm midget condensers, .0001-mf., Type
M-A. (19, 19A);

Four Amperites, No. 227, (39, 40, 41, 42);

Four Durham ‘‘Powerohm'* metallized resistors; three
2,000-ohm (4, 14, 25) and one 50,000-ohm (18);
Four Flechtheim bypass condensers: Two 0.5-mf., Type
B-50 (3, 3); and two 1-mf,, Type B-100 {15, 20);
Oue Flechthelin midget coupling condenser, .01-mf.,

Type M-K (23);
One Flechtheim filter condenser, 4-mf., Type F401 (28);
One g’l;cnlherlm condenser block, Type F14 (35—used
as 2-2-4-mf.).

FIG. 74. (Radio-Craft, August 1929, p. 68.)
RECEIVER

Antenna serles coupling condenser, 1%-3q. in. plates;
G. grid leak 2 megs. ard condenser .00025-mf.; At,
antenna coil, 7 T. bell wire. ‘‘over one, skip one,"* on
11 natls in a 3 in, circle; Rg. regeneration coil, 9 T.;

8, . each;

Two General Electric porcelain fuse blocks, F1, F2;
and two 2-amp. fuses;

Two General Klectric porcelain screw-type plug re-
ceptacles, R1, K2;

Four pounds No. 21 cotton-enameled copper wire (for
filter chokes and auto-transformer primary) ;

One pound No. 18 cotton-ensmeled copper wire (sec-

ondary of auto-transformer T);

Tha chokes at A and B are wound on g tube 1 in,
in dia., one coil oved the other; those at A may not
be needed.

The auto-trancformer T, at C, has a primary of
400 T. No. 21 catton-enam, on a form 1% Ins. sq. and
2 ins. long: about 72 silicon-steel laminations 1/65-in.
thick fit into this space. Over the primary 3 layers
of Emplre cloth are wound, and in the same direc-
tion, 235 T. No, 18 cotton-enam., tapped at 150, 175
and 200 T,

15 W. lamp In serles with the shunt fleld speeds
the specified motor from 1725 to 3600 r.p.m,

FIG. 76. (Radio-Craft, April 1932, p. 614.)

FIG. 77. (Radio-Craft. April 1832, p. 610,

Adjust the value of rheostat R3. filter resistor R{,
and the filament potential to suit the tube Vi,
FIG. 78. (Radio-Craft, April 1931, p. 612.)

Parts used:  One All-Americdn Type R-21 A.F.
tramsformer, T: one type ‘99 tube. V; one 60-ohm
rheostat, R; one Hxed condenser, .001-mf., C.

FiG. 79. (Radlo-Craft, July 1931, p. 10.)

Values of components: Mesistor RI, 500 ohms. tap-
ered R2, R3, 60,000 ohms; R4, 42 ohms; RS, 300
ohme; RS, 1,591 oams. Condemser C1, 500 mmf,; C2 to
C8. .0i-mf.

With 81 open A.F, modulation is obtalned,

All forms are 'e-in. in dis. and wound with No. 30
ins. wire. Ali chokes, 700 T.. 11/32-in. wide. Colils
L1-L2, 660 T., center-tapped amt 7/16-1n. wide (in-
ductance, total, 6.2 mhy.); L3, ¢ T.

FIG. 80. (Radlo-Craft, Mareh 1931, . 545.)

Resistor R1, 25 ohms; R2, 30 ohms; the tube s a
'32. A stundard ‘“‘antenna’ IL.F. transformer may be
used, thus dispensing with the antenna series con-
denser.  Screen-grid bypass condenser, .25-mf.; plate
R.F. choke. 85 mhy.; plate couplivg condenser, mica,
.008-mf, The leted unit 8 to the t
post of a radio set.

— e

FIG. 8. (Radio-Craft, February 1832, p. 467.)

Four Clarostat dio-type 300-ohm cons ant-impedance
pads (Clarostat):

One \Wcston 0-50-mna, meter:

Three 200-ohm variable resistors;

Three Aerovox 25-mf. electrolytic condensers;

One Aerovox 2-mf, condenser Type 207;

One 4-mf. Aerovor cordenser (electrolytic);

Three microphone mixing transformers 200-ohm input
and 200-ohm output;

One matching tramsformer 500-ohm fnput to grid of
type 230 tube.

One impedance-matching transformer input from plate
of type UX 230 to 200-ohm output;

One 20-ohm resistor 1able) ;

Five “‘on-off"’ switehes X 2-way;

One 45-V. Burgess ““B’° batlery; one 4% V.

and; two No, 6 dry cells.

FI1G. 82. (Radio-Craft; A. Dee. 1931, p. 336; B,

Feb. 1832, p. 409; C, Nov. 193 274.)

For potassium cells, R is 10 megs, d the *B,

135 V., approx.; for caesium, 2 megs. for R and 90
Y. for “B.”
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FI1G. 83. (Radie-Craft, june 1932, p. 731.)

One Pilot Universal “B‘ eliminator transformer, or
similar unit delivering 5.5 V. at 2 A.; also, 275 V.;

Four switches; One D.P.D.T., 8w.1; one S.P.8.T.,
8Sw. 3; one S.P.D.T.. Sw. 4; one push-button, 8w, 5;

Two 6 volt pllot lamps and sockets, P.L.;

One Glamt Power varlable resistor, 60 ohms, R;

One 1,000 ohm resistor, R1;

One 2,000 ohm resistor, R2;

One 3,000 ohm resistor, R3;

Two sockets; one UX and one UY;

One Readrite double-scale miiljammeter, 0-20 and 0-100,

ma.;
One Readrite A.C. voltmeter, 0-10 V., V.

All types of tubes may be tested for mutual con-
ductance, emission and shorts.

FIG. 84. (Radlo-Craft, May (931, p. 679.)
A bell-ringing transformer T of sufticlent rating lIs
required.

FIG. 85. (Radio-Craft, May 1932, p. 670; August
1932, p. 106.)

The capacity of the broadcast and int. tuning con-
denser is .0005-mf.; LF. loading condenser, .00U5-mf.;
grid condenser, .001-mf.; 1eedback condetuser, .0891- or
.002-mf. The value of Itl is 0.1- to 1. meg., depend-
ing upon the tone desired. The broadcast coll form
1s 1% In. in dia. and contains 100 turng of No. 24
wire, center-tapped; the I.F. tuning coil is 1% in.
in diameter and contalns 485 turns of No. 34 wire,
center-tapped; the value of the X.F. choke 1s 85 mbhy.;
the plekup coil contains 15 turns of No. 34 wire wound
1 -in. from the grid end of the LF. tuning coll

This s the iteadrite No. 5530 service oscillator.

FIG. 86. (Radio-Cralt, January 1932, p. 406.)
This circult was developed by the englneers of
Shallcross Mfy. Co.

FIG. 87. (Radl_o.-Cra'-t, May 1932, p. 667.)

FIG. 88. (Radio-Craft, December 193t, p. 377.)

Winding data: Cofl L1, primary 15 T.; secondary
70 T.; coll vice versa. Form, 1% ins. In dia.;
wind with No. 28 enam.; varlable condensers, 500 mmf.,
shuited by trimmers.

FIG. 89. (Radio-Craft. September 1931, p. 164.)

The °. choke is a center-tapped unit, an Amer-
tran No. 641 A. F. choke, 200 hy. each side of the
center-tap.

FIG. 90. (Radio-Craft, May 1932, p. 659.)

The meters are \Weston Model 506. The voltmeter
reads 0-8 and 0-200 V., D.C.; the milllammeter has
a range of 0-15 ma. The values of the shunts and
multiptiers must be adjusted to sult Individual meter
requirements. The circuit arrangement shown 1s con-
venjent for making simple tube and circuit tests, taking
voltage and current readlngs in a circult. measuring
resistors, and for making contirulty measurements.

F1G. 1. (Radlo-Craft. April 1932 p. 614.)

FIG. 92. (Radio-Craft. March 1932, p. 533.)
One inexpensive A.C. double-range voltmeter, 0-10-140

volts:

One reluto’r to increase the 10-voit range to 140 volts
.C.. RZ;

One resistor to Increase the 140-volt range to 700
volts A.C., It1;

QOne tnexpensive 4.5-volt, 10,000-ohm resistance meter;

One reslstor to Increase the ohmmeter range to 50.000
ohms, R3;

Onle) (Eesmnr to Increase the 4.5-volt range to 80 volts

Onlt; E"ll“fr to increase the 90-volt range to 450 volts

. RO}

Two miniature fiashlight-bulb porcelatn receptacles;

One 1.25 V. and one 2.2 V. flashlight bulb;

One .00]-mf. condenser, 8

Two 1-mf. condcnsers,

One .02-mf. condcnser, C3:

One strip white cardboard 1 x 12 ins.; 19 tip-facks;

One rubber panel 7 x 14 Ims.;

One 110-volt porcelain receptacle; plug for same;

Oue roll hook-up wire: 5 ft. lamp cord.

F1G. 93. (Radlo-Craft, June 1932, p. 716; Oectober
1932, p. 229.)

At A 1: {lustrated the recetver. which {ncorporates
the following units: Two Hammarlund 230 mmf. mid-
get variable condensers, ', ('1: one Dublller 250 mmf.
fixed condenser, C2: one Dubiller 500 mmf. fized con-
denser, (3: two Dublller .5-mf. fixed condensers, C4,
€5; one 2-megohm resistor, R1: one 2%-ohm resistor,
R2: one 0-100,000-ohm varlable resistor, R3: one Alr
King or Gen-Win plug-in type, 100-200 meters, R.F.T.;
one 8% to 1 audlo-frequency transformer, A.F.T.;
1 switch, SW,

At B 1s shown the clrcult arrangement of the trans.
eitter, the components of which have the following

vaiues; Condensers C, (variable) and C1, (fixed), 250
mmf.; C2, .5-mf.; R, 1 megohm; Bl, 15 ohms.

The two box-type loops are made by windlng 10
T. bell-wire on a frame esch 15 x 15 x 3 ins. wlide;
the transmitter-ioop is center-tapped. The recelver-
loop i3 mounted (directionsl into the earth) on one
end of a 5- or 6-foot carrying stick; the transmitter-
loop (directional toward the receiver-loop—therefore,
parallel with the ground) is mounted on the other end;
the latter loop is so mounted that 1t will swing free-
)y as the stick 1s tllted with respect to the ground.
Balance for minimum sound: melals then are indicated
by a chamge in the tone (which hms been pre-deter-
mined partly by the particular value selected for trans-
mitter grid-leak R).

The constants of the R.F transformer, R.F.T., may
be approximated by windirg 30 T. No, 30 cotton-
enam. on a tube base, for the secondary; and for the
primary, spaced two turns, 15 T. of the same size
wire; this will cover the 1D0 to 200 meter band as-
signed for this type of “‘work.”

“This ‘‘treasure’ tinder was sapproved only after 1t
was demonatrated that the presence of a metal object
about 1 ft square and 6 feet di tant could be in-
Jdicated by n change of tone in the beumlphones.

The “'A" potentlal is 2 V.; the “HB”, 90 V., both
(.

for transmitter and recelv

FIG. 94. (Radio-Craft, May 1932, p. 634.)
Shunts R1, 1t2 connected into clrcult via added
wire X, multiply a meter's range.

FIG. 95. tRadio-Craft, May 1932, p. 674.)
Transformer T is an aumto spark-coll, rewoumd to
have 1o T. No. 22 D.C.C., for the primary and
4,000 T. No. 32 enam. for the serondary.

FIG. 96. (Radlo-Craft, October 1931, p. 226.)

FIG. 97. (Radio-Craft, A, B, D. June '3l. p. 741;
c, E. F, Sept. '31. p. 172)
The sllde-wire I8 a 40 in. lengta of No. 24 to 28
B. & 8. gauge constantan resistance wire

FIG. 98. (Short Wave Craft, Feb.-Mar. 1932, p. 314.)
A—DPOWER AMPLIFIER

Condenser C1, .00l-mf.. 1,000 ¥.; C3, 250 mmf.,
1.000 V.; C5, double-section G.It. rondenser, 500 mmf.
per sectlon; €6, 1. mf., each; C7, 23-plate mldget,
double-spaced, for neutrallzing: C8, 250 mmf{., each,
antenna  tuning units. HKesistor 1td, 0 to 0.1-meg.,
Bradleyohm.

Plate coil L5 must carry the plute D.C. and also
the W.F. current. Obtailn a one-foot section of gas
plpe 2% dns. In_ dia. and drill at one end & hole
which is & slip At for a 5/32-in. bolt. Fiatten and
Jrill, for a 5/32-in. bolt, & length of 3/16-in. or
13, -irv. copper tublng.  Boit the tublng to the pipe
and close-wind the copper tublng on the pipe form,
by turming the pipe in a vise: to 3Dace, TunR a screw-
driver between the turns. Mount on stand-off insula-
tors spaced 4% ins. (tor all coilsm). For 3% mega-
eycles, 20 T. of 3/16-in. tubing will be about right;
T megacycles, 12 T., %-in. tubing: 14, 6 T.

When the clrcuit of A is used as an amplifier
the grid -oil L4 functions as a grid choke and its
constants are not critical, For 3.5 megacycles, wind
48 T. No, 20 D.C.C. on & tube base, connecting the
two outside leads to the filament prongs. and a tap
from the exact center to the plate prong; 7 mega-
cycies, 24 T.; 14, 12 T. Polish the tubing and palnt
with Duco to reduce skin effect.

1f any changes are made in tha mumber of turns,
or the dlameter or size of wire, the coil must be
brought into resonance In the followlng mammer:
Open S1 and reverse 82 so that thw last stage is oper-
ating as an oscillater, Turn C5 until mtlllammeter
shows the lowest reading znd, If this occurs with the
condenser st maximum, remove & turn or two from L4
and try again. If the dip occurs with the condenser
at minimum. add & turn or two: repeat this test until
the drop in plate current occurs Bt a frequency just
at the top of the band in which the colb 13 to be

used.

The switch 81 is closed and S2 thrown so that the
center-tap of Li goes to the °'C’> blas battery, when
using this stage as an amplifier. If it 1s desired to
use this as & self-controlled oscillator, merely open
S1 and reverse 82. In this way it is possible to ob-
taln operation anywhere in the band without buying
a flock of crystals.

Condensers C6, of 1. mf., should ellminate key clicks.
Use C1 only to prevent arring acrass C5.

For 3.5 megacycle work the two exciiation clips lead-
Ing 14 the grid of the last stage are connected to op-
posite ends of the oscillator inductance, and both
doubler tubes sre removed from thelr sockets. Insert
correct cails as L4, . See that the amplifier s
correctly neutralized before the rlate voltage 1 ap-
pl{ed. when operating on the fundamental of the crys-
al.
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For 14 megacycle operation, both doublers are used,
with number two feeding the amplifier. The antenna
for this 20-meter work may be a zeppelin voltage-feed
system consisting of a single wire 32 ft. long, fed by
two 15-ft. feeders spaced 6 ing.

B—FREQUENCY DOUBLERS

Condenser V1, .001-mf., 1,000 V.: C2, 250 mmf.,
nirlnblo: C3, 250 mmf., mica, 1,000 V.; C4, .001-mf,,
mica,

The two frequency doublers are somewhat similar
to the oscillator, except for the grid circuit. Batteries
*’'C” ‘sre 135 V.: they may be common with both
doublers and the power amplifier,

The first doubler which serves also as 8 buffer has
a tank coll L2 identical to L1 in the oscillator, Fig.
98E, wher working in the 3.5 megacycle band. In this
case the tube In the second doubler is removed from
the socket and the two clips feeding into the grids of
the power amplifier are ciipped at opposite ends of
L2, For 7 megacycle work, L2 has 20 T, No, 20
D.C.C.. 1% ins. In dla.

Coll L3 15 the tank in the second doubler stage.
Since thls stage is only used for 7 and 14 megacycle
work, no 80-meter or 3.5 megacyele coll is needed.
For 7 megacycles, use 20 T, No. 20 D.C.C., 1% Ins.
i dia.: for 14, 12 T.

C—MODULATOR UNIT

Condenser C1. 1. mf., 1,000 V, Resistor R1, 1,500
ohms, variable (must pass 200 ma.): R2, Clarostat
(to reduce "B to 180 V. for the type °27 tube):
R3. 2,000 ohms. Unit T1. double-section 30 hy. choke,
each 150 ma.; T2, A.F.T., about 5 to 1 ratio; T3,
microphone-to-tube transformer.

D—POWER S8UPPLY UNIT

The filter condensers should have a working rating
of 1,000 V. The fliter choke should be rated at 250
ma.: fits insulatlon should be high. The fuses are
¥-A. rating (a flashlight bulb will rerve),
E—OSCILLATOR

Condenser C1, .001-mf.; C2, 250 mmf., variable: C3,
250 mmf., mica, 1,000 V. Resistor R1, 48.000 ohms
(fleld resistor); R2, 40 ohms, center-tapped; R3, Claro-
stat, 40-watt rating,

Oscillator tank coil L1, 3¢ T. No. 22 D.S.C.. (2%
fns. long), 1% 1ns. in dia. ‘This tank circuit will
resanate at any frequency in the 3% megacycle band.
Shotuld the oscillator *‘spill,”” move the clip towards the
center,

Quartz crystal XTL has a fundamental between
3,500 and 38.600 ke.

ENERAL

All_ the R.F, chokes, R.F.C.., consist of 150 T.
No. 30 enam., random-wound in three slots  143-in,
wide and deep. In & dowel ¥%-in. in din.: the slots
are separated 1 in. (There are 50 T. per slot.) Dip
the completed choke in Duco; dry, and dip again,

Assuming the transmitter to be correctly wired, the
final step I8 to tune the several stages,

The oscillator milllammeter will drop sharply when
the tank condenser of that stage Is tuned to reson-
ance with the crystal. Care should be taken to see
that no more than 250 vofts s applied to this stage,
or Injury to the crystal may result. Voltage regula-
lon is secured by ‘meand of R3. A Hashlight bulb,
In clrcuit with one turn of wire. if brought close to
the inductance will indicate clrcull oscillation; also, the
milllammeter of the first frequenty double until excited
by the oseillator will indicate 5 ma. or less.

After the osclllator is operating, clp the two ex-
citation leads of the power amplifier onto the fipst
frequency doubler, remove the tube from the second
one, and tune the tank of the first doubler until the

milliammeter shows a dip. The flashlight bulb should
light when held close to L2, if the tank is tuned to
a harmonic. ~ With the correct coils in L4 and L5
for the 7,000 ke. band, tune C5 with the key open
until the flashlight bulb lights when held close to the
tank coil, Then to neutralize, condensers C7 are
rotated together until the light disappears.

The bulb may now be removed and the key closed.
Condenser C5 should then be readjusted carefully for
minimum plate current; if everything is operating cor-
rectly the plate current will be from 40 to 80 ma.

The antenna is coupled to the amplifier and brought
into resonance by means of C8 and the clips on L6.
The same number of turns should be used in each
antenna coil, thus providing ar ideal coupling system
for a zeppelin-type sntenna,

Tha final, and very necessary adjustment (especially
when using the last stage as a straight oscillator, since
the antenma current is increased by aus much w %-A)
is to vary R4 for maximum antenna current.

FIG. 99, (Radlo-Craft, February 1932, p. 466.)

One Weston Model 301, to 200 microamperes, or
Jewell microammeter, M1;

Three power switches, Sw2, Sw3. Swd;

One three point, single-throw power-switch, 8SWi;

One Electrad Supertonatrol, 0 to 500,000 ohms, R3;

One Yaxley midget 100-ohm potentiometer, R2;

One Lynch or Shalleross wire-wound precision resistor,
200,000 ohms, g

Two Sprague or Aerovox, 1-mf. fixed condensers, €2, C3:

Three Sprague or Aerovox, 0.1-mf, fixed condensers, Cl1;

One 12-in, length hollow BX tubing, gooseneck ;

One empty ‘‘Mennens'’ talcum powder can, to ghield V1;

One Blan' aluminum panel 4% x 12 x ¥%-in. thick.

One Blan aluminum sheet 2 x 6% x 1/16-1n. thick;
for wafer sockel support;

Two tubes; one *36, V1 and one '37, Vo

Six portable 22%-volt ““B" batterles, Burgess type
41568, B2;

Two 4%-volt *C” batteries, B4, BS5:

Two 1%-volt fiashlight cells, B1 and B3:

Four No. 6edry-cell batteries in metallic container for
filament supply, B6.

FIG. 100. (Radio-Craft, March 1932, p. 523.)
Transformers T1 and T2 must he types designed
for class B operatton. A type '45 tube drives the
46 to ar undistorted power output of 8 watts,

F1G, 101, (Radlo-Craft, January 1932, p. 410.)

One A.C. outlet socket:

Three 5-hole and four 4-hole tube tockets ;

One meter (used 0-5 ma.: recommend 0-1 ma.);

One phone fack: seven pin Jacks; two push buttons:

Four D.1’.8.T. push button switches;

Two D.P.D.T. fack switches (Sw. No. 1 and No. 2):

Ono power transformer made out of old Fre<himan trans-
former;

One rheostat 200—2%0 ohms R1:

One 400-ohm reslistor RS;

Two 10,000-ohm resistors R1 and R2;

One 40,000-ohm resistor R3

One 60,000-ohm resistor R4;

One 2250-ohm resister R3.
Four sets of leads are required as follows: An A.C.

2-wire cable terminating in plugs at either end; =@

set of test leads, comprislng two wires terminating In

plugs; a screen-grid test lead terminating in a screer-

grid clip at one end and a panel plug at the other;

and a standard 5-wire analyzer cable.
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Here you will find other titles
which are included in the Series
of the book you are now reading

Presented on this page are the new books of the
plete and authentic set of volumes treating individually,
has been designed to give radio men the opportunity to specialize in one
The material contained in these books will increase
you will find them a real help in your work and they will contriblute to your
Read these books during your spare time at home.

branches of the industry.

capacity.

The authors of these books are well-known to everybody.
an authority on the subject—each is thoroughly familiar w!

opportunity that you have ever had

This is perhaps the first real

RADIO-CRAFT LIBRARY—the most com-
important divisions of radio.
or more of the popular
your knowledge:
money earning

Each one is an expert radio man;
ith the field which he represents.

to build a radio library of

books that are authentic, right-up-to-the-minute and written so that they are ensily digested.

Book No. |
RADIO SET ANALYZERS
And How To Use Them
With Full lInstructions and De-
scriptions of Set Amnalyzers., Tube
Checkers, Oscillators, Ete.
By L. VAN DER MEL

Book No. 2

MODERN VACUUM TUBES
And How They Work
With Complete Technical Data on
All Standard and Many Special
Tubes

By ROBERT HERTZBERG

Book No. 3
THE SUPERHETERODYNE BOOK

All About Superheterodynes
How They Work, How to_Bulld and
How to Service Them

By CLYDE FITCH

Book No. 4
MODERN RADIO HOOK-UPS
The Best Radio Clreults
A Complete Compendium of the
Most Important Experimental and
Custom-built Receivers
By R. D. WASHBURNE

Book No. 5
HOW TO BECOME A RADIC
SERVICE MAN
How To Get Started and How To
Make Money In Radlo Servicing
By LOUIS MARTIN

Book No. 6
BRINGING ELECTRIC SETS
UP TO DATE
With Pentodes, Muiti-Mus. Dy-
namle Speakers—Complete Inform-

ation How to Modernize A.C.,
D.C. and Battery Operated

Recelvers
By CLIFFORD E. DENTON

Book No. 7
RADIG KINKS AND WRINKLES
For Sorvice Men and
Experimenters
A Complete Compendium on the
Latest Radio Short-Cuts and
Money-8avers
By C. W, PALMER

Book No. 8
RADIO QUESTIONS AND
ANSWERS
A Selection of the Most Important
of 5,000 Questions Submitted by
Radio Men During the Course
of One Year
By R. D. WASHBURNE

Book No. 9

AUTOMOBILE FADIO AND
SERVICING

A Complete Treatise on the Subjeet
Covering All Phases from Instailing
to Servicing and Maintenance

By LOUIS MARTIN

Book No. 10
HOME RECORDING AND ALL
ABOUT IT
A Complete Treatise on Instan-
tanecus Recordings. Microphones,

Recorders, Amplifiers, Commersial
Machines,

By GEORGE J.

Servicing. ete.
SALIBA

Book No. !
POINT-TO-POINT RESISTANCE
MEASUREMENTS
The Modern Method of Serviclng

Radio Recelvers

By CLIFFORD DENTON

Book Nc. 12
PUBLIC ADDRESS INSTALLA-
TION AND SERVICE
Modern Msethods of Servielng and
Instaliing Fublic Address Equipment
By J. T. BERNSLEY

ALL BOOKS UNIFORM

The books In the new RADIO-CRAFT LIBRARY
The volumes are all uniform size, 6 x 9 in

subjects.

Each book is printed on fine book paper.

Discount Offered

In order to make it possible for eve
been made uniform for all volumes.

advantage of our special offer:

WHEN FIVE (5) BOOKS
FROM

Simply fill in the coupon below, and ma

or money orders accepted.

are all strictly up-te-date and writ
ches, and contain on an average

ryone to buy these books, the fifty (
You can buy these books separately,

OR MORE ARE ORDERED DEDUCT 20%
YOUR REMITTANCE
il it to us together with your remittance. Checks, stamps

Clip Coupon and Mail TODAY

are to send me,
included my remittance
ordered.

Circle numbers wanted:

Name

1 have circled below the numbers of books in the
and have deducted 209% for ordering
in full, at the price of 50c each, when less than five books are

The amount of my remittance i8.—.—comeeeee — (Stamps,

1 2 3 4 5 [}
Address

GERNSBACK PUBLICATIONS, Inc., 99 Hudson Street, New York, N. Y.

RADIO-CRAFT LIBRARY, which you
five (5) books or more. I

have

checks or money orders accepted.)
7 8 9 10 1 12

City

MHR

Each book

ten by men who know their
from 50 to 120 illustrations.

50) cents price has
but vou sehould take
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lwill train you at home

Free Book
. Tells How
gﬁmEl' lgllmthr P‘relldent. Na-
who hau dirceted. the toms | Mail Cougon !
Training o
urica.

Get my big FREE book on the opportunities in
Radio. Read how quickly you can learn at home
in your spare time to be a Radio Expert—what
good jobs my graduates have been getting—real
Jobs with real futures.

Many Radio Experts Make $50¢0 §100 a Week

Over 300,000 jobs have been created by Radio’s
growth, and thousands more will be created by its
continued dévelopment. Many men and young men
with the right training—the kind of training I
give you in the N. R. I. course—have stepped into
Radio at two and three times their former salaries.

Many N.R.1. Men Have made $200 to $1000
in spare time while learning

The day you enroil with me I send you materlal which

you should master quickly for doing 28 jobs, common

in most every nelghborhood, for sparetime money. I give

Jou ihe plans and ideas that have made $200 to $1,000

for N. R. I students in their spare time while study-

ing. My course is famous as the course that pays

for tselt. I have doubled
Talking Movies, Television, and tripled the

Aircraft Radio Included salaries of many.

Special training in Talking Movies, Telerision m ‘A5

9111)3: h'ol:;e Tes gvi;l?n expgrilhn‘entf. dl_a(,ilo'ss;se Find out about JQ

i viation, Serv 3 handisin, 1 s

ﬁ'mndm_at?n’ &n:xcnlelgciaf and egfn'p St?:tigna a:e thls tested way

include I am so sure that N. R, I. can train GER

you satisfactorily that I will agree in writing G yr.

o BI
to refund eve: nny of tuition _if yor
are not sntizﬂ:yd ?we'ith my I ns nnﬁ Instruc-uw;;
tion Service upon completion. T
Get ;
64-page Book of Information . s
FREE = FILL OUTAND MANR.

Get your copy today. It tells you where=3 THIS COUPO
Radio’s good” jobs are, what they ay,
tells you nbout my course, what others
who have taken it are doing and making,

ind out what Radio offers_you without
the slightest obligation. AC’E NOW!

.« NEW Radio Equipment
for Broad Practical Experience
Given Without Extra Charge

With this eqnlgment you work out many of the
things you read in textbooks. From it you {(et
De-

r

J. E. SMITH, President
National Radio Institute, Dept. 2ED7
Washington, D. C.

Dlt(mr Mr, Smith: B8end me your free [

. I understand this request does not
obloigate me and that no salesman will call.

TAM B s wpu s« » b Soisirelossies S Eiksil e

the experience that tells an expert from a ADDRESS......ccevuuven. odennnnomenne s mune
ginner. In a short time you have learned what
wopld  take vears to learn in the field. You CITY....coveerenrnannns STATE....ccovennn

m in
make experiments illustrating the important
pn"nciples in the 25 best known receiving sets.
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A GOLDEN OPPORTUNITY
FOR ALERT RADIO MEN IN
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. OFFICIAL = 0 E]
AIR CONDITIONING
SERVICE MANUAL

HE idea of electriclans, radlo servi men znd other

mechanieally inclined men, servicing Alr Conditlon-
Ing and Refrigeration Units 1s self-evident and the
thought has occurred to some untold thousands ever
since alr conditioning equlpment has been installed jn
public auditoriume, theatres, studios, department stotes,
office buildings and - manufacturing plants. The tre-
mendously broad possibilitles in this new industry are
bound to give empioyment and suecess to men far-sighted
enough to see its adva t and devel We
quote an exverpt from Mr. Hugo Gerusback’s edltoria)
which reecently appeared in Everyday Sclence and Mech-
unics magazine.

) advise young and progressive men to go
into the air-condltioning business during ‘the
next few years; because, this, without a doubt.
§s the coming industry in this couptry. Thous-
ands of small firms wili spring up. undertaking
to alr-condition private houses. smali business
offices. fectorles. etc. We are not going to
tear down every buliding In the United States
immediately. it will be a gradual growth; yet
small Instaliation firms wiii air-condition small
houses, and even single offices in small build-
ings.”

This i3 only partlal proof of the certain success of
this new field. Further usssurance is thut engineering
schools have already added many limportant courses on
air conditioning to their regular curriculum. Architects
and bullding contractors are giving considerable thought
to installation of this equipment in _structures whicb
ate now belng planned and built. The beginning of
this business wlll probably be similar to the auto
and radlo Industries, but In a few short years it will
surpass these twp great tields.

Official Air Conditioning Service Manual

352 Pages

Over 600

Hiustrations

9x12 Inches

Flexible, Looseleaf

Leatherette Cover

$5.00 List

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being edited by
L. K. Wright, who is un expert and a leading authority on air conditloning and
refrigeration. He is a member of the Amerlcan Soclety of Refrigersting En-
gineers, Amerscan Society of Mechan ¢al Engineers, Nationa} Association of
Practical Refrigerating Englneers: also author of the OFFICIAL REFRIGERATION
SERVICE MANUAL and other volumes.

In this Alr Conditioning Service Manual nearly every page 13 illustrated;
every modern ipstallatton and indisidual part carefully explnined: dlagrams fur-
aished of all known equipment; pecial care given to the servieings and installation
end. The tools needed ure llustrated and explained; there are plenty of
charts and page sfter page of service data.

Remember there is a big opportunity in this new field and plenty of money
to he made in the servicing end. There are thousands of firms. selllng Installations
and parts every day and this equipment must be cared for frequently. Eventually
afe conditioning systems will be as common as radios and refrigerators in homes,
offices and industrial plunts, Why not start now—increase your earnings with &
full- spare-time service business.

ml"e :]re some of the chapter heads of the OFFICIAL AIR CONDITIONING

He
SERVICE MANUAL:
CONTENTS IN BRIEF

History of Alr Conditioning: Fundumental Laws; Methods of Refrigeration:
Ejector System of Refrigeration; Compression System of Refrigeration; Refrig-
erants; Lubricating Oils; Llquid Throttle Devices; Servicing Expansion and Float
Valves; Servicing Refrigerating Systems Control Devices; Thermodynumiles of Alr
Conditioning; Weather in the United States; The Fileld of Alr Conditioning:
Insulating Mauterials; Heat Transmisslon Through Walls; Complete Alr Condition-
{ng Systems; Estimating Requirements for the Home, Small Store, Restaurant;
Layout of Duct Systems; Starting Up a System: Operating ard Serviclng Alr
Conditloning Bystems; Alr Filtration, Ventilating and Nolse Eliminating Devices;
Portable Electric Humidiflers and Roem Coolers: Automatic Humidifiers: Alr
Conditioning Tnits for Raodiator System and Warm Alr Systems; Central Con-
ditioning Unlts, ete.

Send remlhancg of $5.00 In form of check or money oOrder
tor your copy of the OFFICIAL AIR CONDITIONING SER-
VICE MANUAL. Reglster letter if it contains czsh or
eurremey. THE MANUAL 15 SENT TO YOU POESTAGE
PREPAID.

99 MR HUDSON ST.

GERNSBACK PUBLICATIONS, lnc. NEW YORK, N. Y.
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1933.1934 Radio ik

400 Pages
Ouvet 2,000 Hlustrations
9 x 12 Inches

Flexible, Looscleat
Leathérette Coyer

e —
=, -Full R ioService Guide '(‘-

There’s plenty of Servicing Material

in the NEW 1934 Manual

HE necessity of#«GERNSBACK Manyals in

the radio field, has been showr by=the-fact

that the tofa! sales of the,firstithree OF-
FICIAL RADJO. SERVICE' MANUALS, in-
cluding th8 fiew’ CONSOLIDATED EDITION,
now exceéd £0,000 opjes. Radio Service Men
and ‘others engaged “ii various branches of
radio klﬁ_ow the ithportanée of such books, and
thow 'they- must depend upon them for re'fiable
informidtion. Whether for public-address work,
tybe information or a ecircuit diagrdi, the
material need;e'dx?s certain to be found in one
of -tﬂhe OFFICJAL RADIO SERVICE MAN-

FALS.

In preparing this ney editiort mgny of the
outstanding probléems of ‘the Service, Men have
béenmconsideredr—thetifods Bf segviging.,. the new
Squipmient constantly Meeded toufope twith. new
tubks %nd sets, anth the other fiekds of radio,
such as Phblic-dddress systems, short wees,
Riito. radio -and »thets: .

The, illystrations, in the .F934 MIpual atfe
mére explicit than' befored jnagpfuch as the
diagrams are.ngf 1ifited to the schematic cir-
cuit, bt gfhef illustratloys show ijie paris
layont, ‘positiong.df trimmers, deutralizers, et
There are: huirdreds bf new wirepits ghcluded,
and pot'one from any previvys ‘djtiors of the
manuals a5 ‘been repeated, This we unéon-
difionally .gliararitee: -

It. j$ quite, evident; that the 1984 Edition of
the OFFICIAL- RADIO SERVICE» MANUAL
is a decided. improverhent over previous vol-
umed. 'The new book 'will proye itself %o be.
invalighle as those volumes for prévious ‘yearss

[Smd remittance of $3.50 é}t" Worm .of check or m

1932 OFFICIAL RADIO SE \WICE MANUAL
Kngpas 16"

oL furfency, ~THE M 48’ SENT To YOU
Fency., &

Contents of the 1934 Manual
in Brief

@ DOladrams and sgrvlr{‘ notes, more com plete

than _ever mefore In any MANUAL. Not mereiy

he sehématic hook¥upé wif be found, but thas-

sis drawjmos showiig uarts® layouts, positlons of
trimmerss” neutralizers; “ete,

@ Voltage readings or manﬂca[ly all  sets,
as an ald §n checking “tubes ahd wiring.

@® Ali values of -Ifitermediatefrequency trans-
formers used Ip :superheterodynes, with the man-
ufactyrers' .own “Suggestions as te correst bal.
aneing,

@ Detalléd trouble-shootiig suggestions and
procedi¥ "as outfined by the manufacturers’ own
epgifecrs—in other words, authentic ‘‘dope’’
right from headquarters:

@ Vziues of all parts Indicated directly on
all. djdgrams.

@ AC,D.C: clgarbox midgets.
& Pubiic-addresss amplifiers.
& 'Short-wave recelvers.

@& Remote-control systems.

@ A complete compliation %of radio tubo data,
covering both ‘the old and ‘the many new tynes.
M Section devoted to test equipment, analy.
Zers, sple.s with full diagrains and other valu-
able Information.

M A complete list of Mmeriean ffroadeast sta-
ons with their frequéhties fn Wilocyeles: ex.
remely useful in ealibratthg ‘Tnd checking' tést
osclitators and sin eallbrating recelvers,

@ Freg' Question , and Answer Servicea thy
same as in"‘qur dast two Maruals.

@ No thegry: niy) sefvite Yinformation In
qpickly aceessible torm:

@ cAbsdjutely fio dypiieation of any diageanfsy
noghind® that™ appeared fn, any; 51 the previous
Manuais," Wil -appear In "the, 1934 MANUALs
This we dncenditipnally puaranteel

@ A handy,  easily-consuited .master- index
making It easy Tor you fo'*finds ajmodts aliything
pertaining to wour service proliient Instantly.
Thbs ihdex TIdetudes all the dimgrams published
o it \the prévions GERNSBACK Mahuals, us
well s Tthe 1934 dlagrams. A big convenlence
and Yfme: wavery

oy ofder foF ydur copy of m]

Reglster” fetter if 'it, containd cash
'ROSTAGE PREPAID.

GERNSBALK PU BLICATIONS, Inc.

99MR HUDSON STREET
NEW YORK, N. Y.




