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Now you can get WESTON METERS
for that new rig at prices below what
you pay for an inferior instrument!
Slightly used metal cased Model 301,
3” panel instruments. Fully guaran-
teed.

D. C. MILLIAMMETERS

NUMBER SCALE YOUR COST
HB-100 0-1 M. A $4.95
HB-101 0-1.5 M. A 4.95
HB-102 0-5 M. 2.95
HB-104 0-15 M. A 2.95
HB-105 0-25 M. A 2.95
HB-106 0-50 M. A 2.95
HB-107 0-100 M. A 2.95
HB-108 0-150 M. A 2.95
HB-109 0-200 M. A 2.95
HB-110 0-250 M. A 2.95
HB-I1}1 0-300 M. A 2.95
HB-112 0-500 M. A, 2.95
D. C. AMMETERS
HB-113 0-1.5 Amp. 2.95
HB-114 0-5 Amp. 2.95
D. C. VOLTMETERS
HB-120 0-5 Volts 2.95
HB-122 0-15 Volts 2.95
HB-123 0-50 Volts 2.95
HB-122 0-100 Volts 350
A. C. VOLTMETERS
HB-140 0-1.5 Volts 2.95
HB-141 0-3"Volts 2.95
HB-142 0-5 Volts 2.95
HB-143 0-100 Volts 3.95
HB-145 0-150 Volts 3.95
A, C. RECTIFIER TYPE VOLTMETER
HB-160 0-3 Volts 5.95
MODEL 425 THERMO-GALVANOMETER
HB-170 0-115 M. A, 3.95

Everything For The Ham.
Send for a copy of our 1939 Catalog

HErBACH & RADEMAN INC.

“Radio In All Its Branches”
522 Market Street
Philadelphia, Pa.

PREFIXES BY COUNTRIES
(Continued from page 568)

Nicaragua (NA) ................ YN
Nigeria (AF) ........... ..ot ZD2
Nive (0) cevvriiriiinnnnninnnnn ZK2
Northern Ireland (E) ............. GI
Northern Rhodesia (AF) ........ vQ2
Norway (E) .....cccvveiiiiat. LA
Nyasaland (AF) ................ ZD6
Ocean Island (See Gilbert)........ VR1
Palestine (A) .......cccivinen... ZCh
Panama (NA) .................. HP
Paraguay (SA) .................. ZP
Persia (See Iran) ................ EQ
Peru (SA) ..ooviiiiiiiiiiiin, OA
Philippines (0) ...ccv..oiiiiinnn. KA
Pitcairn Island (O) .............. VR6
Poland (E) .....c.ovnieiinninaans sSp
Portugal (E) ................... CT1
Puerto Rico (NA) ................ K4
Portuguese Guinea ............... CR5
Portuguese India ................. CR8
Reunion (AF) ................... FR
Roumania (E) ................... YR
Saint Helena (A) ................ ZD7
St. Kitts-Nevis (NA) ............ VP2
St. Lucia .......covviieniin.n.. VP2
St. Pierre & Miquelon (NA) ...... FP
Salvador (NA) ....cooviviiniinnns YS
Samoa (O) .............c..... K6, ZM
Sarawak (0) .......coiivirnnnenn VSb
Saudi Arabia (A) ..........ci..n. HZ
Scotland (E) ........c.ccvvvvn.... GM
Seychelles (AF) ................ vQ9
Siam (A) ceivriiiiiiiiiiiiia e HS
Siberia (see U.S.S.R.)..U, UE, UK, UX
Sierra Leone (AF) .............. ZD1
French Somali Coast ............ FL8
South Georgia (SA) ............. VP8
Southern Rhodesia (AF) ......... ZE1
Spain (E) ...ovvvvvvnnnnnn.. EA1.5,7
Straits Settlements ............... VS1
Sudan (AF) .....cvviiiiiininnnn. ST
Surinam (Dutch Guiana) (SA)....PZ
Sweden (E) ..................... SM
Switzerland (E) .................. HB
Syria (A) ... AR
Tahiti (0O) ....ovvviiiiiiiiininn, FO
Tangier ....c.covevnieinrieinnnnns CN1
Tanganyika (AF) ............... vQs
Tibet (A) .ovr i iinnns AC4
TimMor ..ovveerreenoneronronnenss CR10
Togoland (British) (AF) ........ ZD4
Togoland (French) (AF).......... FD
Tonga Islands (O) ............... VRS
Transjordania (A) .............. ZC1
Trinidad & Tobago (SA) ......... VP4
Tristan da Cunha (AF) ......... *ZU9
Tunis (AF) ..., FT
Turkey (E&A) .....ovvvviveeenns. TA

* Suggested by the British Empire Radio Union.



Uganda (AF) ...................VQb
Union of South Africa ....ZS, ZT, ZU
United States (NA) ............... W
U. S. Naval Communication Reserve
Stations (NA) ..................N
Uruguay (SA) ............c......CX
U.S.S.R. (E&A) ...U, UE, UK, UX
Venezuela (SA) ..................YV
Virgin Islands (NA) ..............K4
Wales (E) .....ceivvvveveven....GW
Western Samoa (0O) (British ......ZM
Zanzibar (AF) ........ ceeeeee..aVQL

THE EXPERIMENTAL LICENSE
Where Required and How Obtained

Any- licensed amateur who chooses to conduct
experiments at his station, whether he plans
honest-to-goodness scientific investigation or only
wishes to test a new rig, is within his right as
long as the experiments are non-commercial in
character and he confines his transmissions to
amateur frequencies. The amateur station license,
however, does not authorize any type of experi-
menting where money-making features are in-
volved, whether stated or implied; the use of fre-
quencies other than those allocated for amateur
communication; or the use of types of emission
not permitted to amateur stations.

For all special experimental work, the Federal
Communications Commission issues an experi-
mental class station license, and this ticket must
be obtained whenever anticipated experiments can-
not be covered by the accepted definition of ama-

p— e 4
) i

E. H. RIETZKE

A JOB ... or a FUTURE

—which for You?

There’s always a better

job for a better man
We want men who want futures.
Radio wants and needs men with
technical ability and is willing to
pay . . . if they have the mod-
ern training necessary for ad-
vancement. Prepare yourself for
big  opportunities by apnlymlg

PRES. OF CREI

you—iet us tell you how.

New 48-Page

BOOKLET Practical Radio Engineering
F R E E For3 expen'enceﬁ menS lsivailahle
in courses: ome tudy . .
‘l;Ar :0:}:"’“;“‘: Residence , . . and Combination
Practical " Radio of I{ome Study and Residence.

Service and Public Address
Advanced Service course for pro-
fessional radiomen. (If interested

Engineering”.
Illustrates and
describes courses.

Write for your in Service, please state in in-

F copy. quiry.)

Capitol Radio Engineering Institute
Dept. RO-9

3224—16th St., N.W., Washington, D. C.
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teur radio communication. The experimental li-
cense is not a ham ticket, though the call letters
are made up with the district numeral in the con-
ventional amateur fashion. The one distinguishing
feature of the call is the initial letter, X (such as
WiXYZ).

Special frequencies are set aside for use by
X-stations, and the particular ones chosen by an
applicant should best suit the conditions under
which he plans to operate. An applicant for an
experimental license is-required to request one or
more of these definite frequencies, as the Com-
mission neither assigns frequencies individually
nor advises applicants which would be the best
ones for their particular experiments. Whatever
the frequencies chosen, the applicant must satisfy
the Commission that his equipment will enable
him to maintain those frequencies within three-
hundredths of one per cent, plus or minus. And
he must show that he has precision monitoring
equipment indicate this small tolerance.

The experimental service includes (1) general
experimental stations, (2) special experimental
stations, (8) experimental broadcast stations, and
(4) experimental visual broadcast (television)

With the flip of a finger you can now (1)

or raise the response of the micro

adjust the microphone for most desirable re
sponse for close talking of di

(3) adjust the system.to an

dition, or equjpmen.

MODELS RBHk. KBMk, ¥

sator, fri 1 )

-65.db., complete wil
.nd 25 of cable

eedback.......... $22,00 LIST

Complete Illustrated Bulletins and
Valuable Sales Helps.

AMPERITE (0. cabi fabeutiken ow Yok
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atations. It is assumed that the average amateur
of experimental bent will be interested only in
the first two classifications, hence this discussion
will be confined to general and special stations.

Rules 308 and 304 (Rules and Regulations of
the Federal Communications Commission) define
these two classes of experimentals as follows:
“The term ‘general experimental station’ means a
station equipped to carry on research or develop-
ment in the radio art requiring the transmission
of radio-frequency power and operating on fre-
quencies designated by the Commission for gen-
eral experimental service. The term ‘special ex-
perimental station’ means a station used to carry
on special research or development in the radio
art which because of the nature of the experi-
ments, requires frequencies other than those desig-
nated for general experimental stations.’”

The following frequencies are allocated for gen-
eral experimental service: 1614, 2398, 3492.5,
4797.5, 6425, 8655, 12862.5, 17310, 23100, 25700,
26000, 27100, 31600, 35600, 38600, 41000, 86000 to
400,000 and 401,000 kilocycles and above. An ap-
plicant may request any or all of these frequen-
cies, but he must be equipped to maintain the
0.03% tolerance on each one requested.

None of the frequencies is assigned exclusively
to any one applicant; they are shared by similar
stations throughout the country, and when inter-
ference results, the license holders are required to
arrange a division of time.

Special Experimental Frequencies

Special X-stations may ask for definite frequen-
cies other than those in the above list when the
proposed owners can show that the general experi-
mental frequencies are unsuitable for their re-
search. Where the frequency requested is already

in use by some other radio service, the applicant
must make arrangements with those services be-
forehand in order that interference may be pre-
vented and in many cases must file with his appli-
cation statements from the other services that
experimental use of the frequency is agreeable.

Special Operators License Necessary

Experimental stations may be operated only by
individuals who hold commercial operator licenses
of the radiotelegraph third class or higher, ex-
cept in the case of stations employing frequencies
higher than 30,000 kc. where an amateur oper-
ator license is acceptable.

Emissions Permitted

Al (c.w. telegraphy), A2 (i.c.w. telegraphy),
A3 (radiotelephony), and “special” types of emis-
sion are authorized under the experimental license,
and the applicant may request permission to use
any or all. Under the heading of special are in-
cluded all types of keying, modulation, etc., which
cannot be classified as Al, A2, or A8,

Experimental applicants may ask for definite
operating hours or may request unlimited time.

Application Procedure

The prospective experimental’s first job will be
to apply to the Commission for a construction
permit. The application, Form 401, is an eight-
page document containing thirty-four questions.
Herein, the applicant requests the frequency de-
sired, hours of operation, operating output power,
and emission. He must state the proposed loca-
tion of the station to the nearest degree, minute,
and second, north latitude and west longitude, and
must list the airways and airports within ten

950 South Broadway

Radio .S'ap/a/y eom/mmy
Largest Radio Parts Distributor in the West

ALL MAJOR LINES "IN STOCK"
AN EFFICIENT MAIL-ORDER SERVICE
A COMPETENT STAFF OF ACTIVE AMATEURS
TO SERVE YOU

Teg Us
RADIO SUPPLY COMPANY

Los Angeles
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miles of the location. He must also state the
number of persons residing within one mile and
within five miles of the proposed transmitter.

The type of experimental research to be carried
on must be described in detail, and the appli-
cant’s own technical qualifications, or the quali-
fications of those he will engage to carry on the
work, must be outlined. A bona fide statement
must be made of the applicant’s financial respon-
sibility to see the work through.

Most difficult of all, the applicant must satisfy
the Commission that his proposed researches will
be in the public interest, convenience, and neces-

_sity. A large number of applicants are refused

the construction permit because they fall down
on this last requirement.

Before filling out an application for station
construction permit, a study should be made of
Rules and Regulations of the Federal Communica-
tions Commission, with particular attention to
the section on Experimental Services. The book-
let may be obtained for thirty-five cents from
the Superintendent of Documents, Government
Printing Office, Washington, D. C.

The construction permit bears the call-letters of
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the station, frequency (s), power output of trans-
mitter, emission (s), and hours of operation, and
authorizes the building and testing of the equip-
ment described in detail in the application. Six
months are allowed for completion of the station ;
and if at the expiration of that period the station
has not been completed, the applicant may file an
application for an extension of time.

On completion of the construction and testing,
application for station license is made on Form
403,

Experimental station licenses are issued for a
period of one year.

Every station is required to keep an accurate
log and to file with each application for renewal
a report showing:

A. Ultimate objective to be reached by experi-

ments.

B. General results accomplished during period
of report, including references to published
reports of experimental work.

Technical studies in progress at time of fil-
ing report.

Any major changes in equipment.

Total hours of operation.

He
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To our Customers in the

BRITISH EMPIRE

Canada

For the convenience of our customers in Cana-
da, we accept® Canadian postal notes at par;
add 10c exchange to Canadian cheques under
$2.50. Canadian currency is acceptable but is
sent at your risk.

Elsewhere

For the convenience of our customers in most
other parts of the Empire, we accept® British
postal orders and cheques payable at par in
London, at the following prices, postpaid
(prices subject to change without notice) :

RADIO, | year (10 “RADIO"” AMATEUR
T 14s. 6d. NEWCOMER'S
RADIO, 2 years, 258. HANDBOOK ..lIs. 8d.

RADIO' DIGEST, 12 “RADIOY U.H.F.
SSUSS . ... s. -
O HAND HANDBOOK ..2s. 6d.
Book ..oox:con: 7s. “RADIO"  NOISE
“RADIO" "ANTEN- REDUCTION
NA HANDBOOK, HANDBOOK ..Is. 8d.
3s

. 6d. “ "

“RADIO" TELE- RADIO BINDE?‘
PHONY HAND- .
BOOK ......... 3s. 6d. W.A.Z. Map ..... Is.

Prices for the US.A. and territories not in-
cluded in the British Empire will be found in
individual advertisements throughout this book,
or in our catalog, which will be sent you upon
receipt of a three-cent stamp (or equivalent).
* In the event of restricted exchange or wide varia-
tions in the rate of exchange we reserve the right

without advance notice to require payment in full
in U.S.A. funds before shipment of goods.,

ORDER BLANK

Please send the items listed below for which

find enclosed $.....00.- in payment.
[].“Radio” Handbook “Radio’* Binder
(1939) “Radio’’, | year
) “Radio’ Antenna “Radio’’, 2 rs
Handbook (second ““Radio’’, 3 years
edition) “Radio Digest”, 6 is-
[ ““Radio Telephony sues
Handbook (1938) [ ““Radio Digest”, 12
[ W.A.Z. Map issues.

] “Radio’ Amateur Newcomer’s Handbook

[ “Radio” Ultra High Frequency Handbook
(Ready early in 1939)

[ “Radio” Noise Reduction Handbook.

Name
DR o n s R s v AT R
AORIEE < ssibass s empne e sbsashabn eoibreeen.
RADIO, LTD.
Technical Publishers
7460 Beverly Blvd. Los Angeles

Dress up your Station

W. A. Z. MAP

A MAP OF THE WORLD
FOR ONLY 25¢!

Size: 34" x 28"
Heavy white paper

This is an enlarged reproduction of the
W.A.Z. map which appears on pages 510
and 511 of this book. List of countries
within each zone is also included.

The W.A.Z. plan is the best “yard-stick”
yet developed for the measurement of DX
achievement.

TWENTY FIVE CENTS

postpaid, anywhere. Canadian postal notes (25c)
and British postal orders (1s.) accepted. Five in-
ternational postal reply coupons accepted as 25c.

RADIO, LTD.

Technical Publishers
7460 Beverly Blvd. Los Angeles
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Buyers Guide
PARTS REQUIRED FOR BUILDING EQUIPMENT SHOWN
IN THIS BOOK
The parts listed are some of those actually used by “Radio’s” laboratory in con-
structing the models shown. Other parts of equal merit and equivalent electrical

characteristics may usually be substituted without materially affecting the performance
of the units.

CHAPTER 4—ANTENNAS

Figure 32. Universal Antenna Coupler
C—Cardwell XT-210-PD
Standoff Insulators—Birnbach 966 and 966)
Coils—Decker

CHAPTER 6—LEARNING THE CODE

Figure 5. Headphones—Trimm “Featherweight”
Code Machine—Page 147—Instructograph

CHAPTER 8—RADIO RECEIVER CONSTRUCTION

Figure 1. RK43 Receiver
Dial—Bud
Figure 3

C,—~Hammarfund MEX
C,—Hammarlund MC-15M

C,, C,—~Hammarlund MC-100M
RFC—Hammarlund CHX
T—Stancor A72C

Figure 6. Coil data
Coil Forms—Hammarlund XP

Figure 9
C,—Hammarlund MEX
C,~Hammarlund SM15
C,—Hammarlund SM100
R,, Ry~~Yaxley Universal
Tubular and Mica Condensers—Solar
Carbon resistors—Centralab
Tubes—RCA

Figure 11. Coil Table
Coil Forms—Hammarlund XP

Figure 12. T.R.F. Receciver
Dial—Crowe

Figure 15. T.R.F. Receiver
Ceramic Sockets—Hammarlund $-4 and S$-5
Tuning Condensers—Hammarlund MCD
Tubes—RCA

Figure 18
C,—Bud 833
C, C,—Bud 913
C,—Bud 900
C,—Bud 905
R;, R,—Centralab

P

Tubular condensers—Cornell-Dubilier *‘Shield-
ed Mike”

Carbon resistors—Centralab

Dials—Crowe

IFT—Meissner 1600 kec.

Tubes—RCA

Figure 20. Ultra Gainer Receiver
Dial—Crowe

Figure 22. Ultra Gainer Circuit
C,, C, C,,—Bud 926
C,~—Hammarlund SM15
R, Ry, R, —Yaxley Universal
Ceramic sockets—Hammarlund $-5
Tuning dial—Crowe 526
LS—*“Selectosphere”
Tubular condensers—Solar “‘Sealdtite”
Fixed mica condensers—Cornell-Dubilier
Carbon resistors—Centralab Insulated
Coil Forms—Hammarlund CF-5-M
T,—Stancor A-331
RFC—Hammarlund CH-X
T,~—Hammarlund ST-465-CT
T,, T,—Hammarlund ST-465
Tubes—RCA

Figure 25. De Luxe Communications Receiver
Tubular Cond Solar “‘Sealdtite”
Fixed mica condensers—Cornell-Dubilier
Carbon Resistors—Centralab insulated
AF. Input Transformer—U.T.C. “Chromshield”
Tubes—RCA

Figure 26. Superselective Phone Receiver
Dial—Crowe

Figure 27. Same
Coil Sockets—Hammarlund type S

Figure 28. Superselective Phone Receciver Circuit
C,, C; C,,—One Bud type 886
C,—~Hammarlund APC—25
C,;—~Hammarlund SM-25
Potentiometers—Yaxley Universal
Wire wound resistors—Ohmite
Carbon Resistors—Centralab
Tubul Cond Cornell-Dubilier

Tiger”
CH,—United Transformer CS39
T, to T,—Meissner iron core
Tuning dial—Crowe type 296
RFC—Hammarlund CH-X
Tubes—RCA

Figure 32. Supersensitive Receiver Circuit
C,—Hammarlund MC20S$
C,—Hammarlund HF15

“Dwart

.577.
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C,—Hammarlund HF50

Carbon resistors—Centralab insulated
Wire wound resistors—Ohmite

Tubul d Solar “‘Sealdtite”
Mica condensers—Solar type MW
Potentiometers—Yaxley Universal type
Coil Sockets—Hammariund $5
Tubes—RCA

Figure 35. 5-Meter Super Gainer
C,—Hammarlund MEX Trimmer
C,, C,—Hammarlund HF-15
C,—Hammarlund APC 50 pufd.
Tubular and mica by-passes—Cornell-Dubilier
Flexible shaft couplings—Bud 795
R,—Centralab 72-103
R,—Centralab 72-107

Figure 42. Preselector Circuit
C,, C,—Bud type 903
Cabinet—Bud 870
Coil Sockets—Hammarlund S5
Tuning Dial—Crowe 124

Tubul Cond Cornell-Dubilier ‘‘Dwarf
Tiger”
Shaft Coupling—Bud 795
Tube—RCA
[ ]

CHAPTER 11—TRANSMITTER THEORY

Figure 21
v Tank Cond Eimac

CHAPTER 12—EXCITERS

Figure 7. 6L6G Tritet
Coil Forms—Hammarlund XP
Crystal—Bliley
Tube—RCA

Figure 8. 76 Regenerative Oscillator
R-—Centralab
C,—Cornell-Dubilier
RFC—Hammarlund CH-X
Tube—RCA

Figure 13
Boosted Pierce Exciter
Coil Form—Hammarlund XP
Crystal—Bliley B5
Ceramic Sockets—Hammariund type §

Figure 15. Boosted Pierce Exciter Circuit

Sockets—Hammarlund

C,—Hammarlund SM100

RFC—Hammarlund CH-X

R,—Ohmite Brown Devil

Crystal—Bliley LD2 (80-, 160-M.) or BS

(40-M.)

Tubular Cond
Mica Condensers—Cornell-Dubilier
Tubes—RCA

Figure 16. 76-6L6C Exciter
Coil Forms—Hammarlund XP
Standoff Insulators—Birnbach
Tubes—RCA

Figure 17. 76-6L6GC Exciter

Wirewound Resistors—Ohmite
Tubular condensers—Solar “‘Sealdtite”
Tubes—RCA

Figure 18. 76-6L6C Circuit

C, €, C,—Hammarlund “Star”
RFC—Hammarlund CH-X
Jacks——Bud

R,—Ohmite Brown Devil
Tubes—RCA

Figure 21. 6)5G-6L6G Exciter Circuit

S—Yaxley 1316-L

J;s Jy—Yaxley junior type
R,—Ohmite Brown Devil

Coil Forms—Hammarlund XP53
Tubes—RCA

Figure 24. 3-Tube Self-Tuned Exciter Circuit

S—Yaxley type 1315-L

)y )y J—Centralab midget
RFC—Hammarlund CH-X
R;, R,—Ohmite Brown Devil
Carbon Resistors—Centralab
Tubes—RCA

Figure 29. Push-Pull 6L6G Exciter Circuit

C,—Bud 903

C,—Hammarlund MCD-100-M

C,,—Bud 898

Mica Condensers—Aerovox 1450

Shaft Couplings—Hammarlund type FC
Carbon Resistors——Centralab

Wire Wound Resistors—Ohmite Brown Devil
RFC—Bud type 920

Tubes—RCA

Figure 32. 6L6G-809 Exciter Circuit

C,—Hammarlund SM-100
C,—Hammarlund MC-50-MX
RFC—Hammarlund CH-X

1 1 ) ), —Yaxley midget type
R,—Ohmite Brown Devil

Midget Tank Coils—Decker
Tubes—RCA

Figure 27. Dynapush Exciter

10-watt resistors—Ohmite
RFC —Hammarlund CH-X
RFC,—~Hammarlund CH-X
(2.1 mh.) or Hammarlund CH8
(8 mh. for 160 M.)
C,, C,, C,—Hammariund SM-50-X (‘‘Star™)
Mica condensers—Aecrovox type 1450
Coil Forms—Hammarlund XP-53; 10-meter
form preferably CF-5-M
Switch—Centralab no. 1461 tone switch or
Yaxley no. 60 jack switch
Jacks—Yaxley type 702
Crystal—Bliley B-5
Tubes—RCA
[

CHAPTER 13—C. W. TRANSMITTER
CONSTRUCTION

Figure 2. T20 Amplifier

Coil Form—Hammarlund XP
Ceramic Sockets—Hammarlund type §



Figure 4.

Figure 5.

Figure 6.

Figure 8.

Figure 14,

Crystal—Bliley
Tube—Taylor T20

100-Watt T40 Transmitter
Crystal—Bliley

Coil Forms—Hammarlund XP

Air Wound Coil—Barker & Williamson
Ceramic Sockets—Hammarlund type S
Tubes—Taylor T40, RCA 6L6C

100-Watt T40 Transmitter

Tubular Cond s—Solar
Resistors—Ohmite

R.F. Chokes—Hammarlund CH-X
Tubes—Taylor T40, RCA 76, RCA 6L6C

3-Stage T40 Transmitter Circuit

C,, C—Hammarlund “Star”

C,,—Bud type 567

C,,—Cardwell MT-100-GS

Wire Wound Resistors—Ohmite Brown Devil

),_—Centralab midget type

Tubular Condenser—Cornell-Dubilier ‘‘Shielded
Mike”

C,,—Cornell-Dubilier type 9

RFC—Hammarlund CH-X

Tubes—Taylor T40, RCA 76, RCA 6L6GC

Push-Pull 809 Transmitter
C,~—Bud 903

C,~—Hammarlund MS-50-5X

C,—Bud type 1553

Wire Wound Resistors-——Ohmite Brown Devil
Mica Condensers—Aerovox type 1450
Tubular Cond s—Solar ‘‘Sealdtite”
Carbon Resistors—Centralab
),_—Centralab midget type
Sockets—Hammarlund type S
Tubes—RCA 76, 6L6G, 809’s

De Luxe 10-Meter Transmitter

C,, C,—Solar *“Domino’s”

C,~—Bud no. 898 condenser

C,—Cardwell MT50GD

C,;,—Bud no. 92 condenser

RFC —Hammarlund CH-X

RFC,—Hammarlund CH-500
Sockets—Hammarlund

Crystal—Bliley B-5

Tubes—Taylor T40’s and TZ20, RCA 6L6G’s

Figure 17. 400-Watt Transmitter

C,~Hammarlund SM-100

€,y C,,—Hammarlund MC-50-5X

C,;» C,—Cardwell type ADN

C,—Cardwell XC-40-XD

),_—Yaxley midget type

Wire Wound Resistors—Ohmite Brown Devil

Carbon Resistors—Centralab

Mica Condensers—Cornell-Dubilier type 9

Tubular Cond Solar “‘Sealdtite”

RFC—Bud type 920

RFC,—Bud type 876

Tubes—Heintz & Kaufman HK54’s, RCA 809
and 6L6G

Figure 18 and figure 19 (p.p. 35T's)

C,—Cardwell MT-70-GD
C,—Cardwell XG-50-KD
T~U.T.C.

Tank Coils—Decker Mfg. Co.
Tubes—Eimac 35T’s
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Figure 18 and figure 20 (p.p. HK54’s)
C,—Cardwell MT-70-CD
C,—Cardwell XG-50-KD
C,; C,—Hammarlund N-10
Tank Coils—Decker Mfg. Co.
Tubes—Heintz & Kaufman HKS4’s

Figure 18 and figure 21 (p.p. 100TH’s)
C,—Cardwell MT-100-GD
C,—Cardwell XC-40-XD
C,, C,—Cardwell type ADN
Tubes—Eimac 100TH’s

Figure 18 and figure 22 (p.p. HF100’s)
C,—Cardwell ER-35-AD
C,—Cardwell NP-35-ND
C,, C,~Home Made
T,~U.T.C. §-62
Tubes—Amperex HF100’s

Figure 18 and figure 23 (p.p. T200's)
C,—Cardweli MT-50-CD
C,—Cardwell TL-50-UD
T200’s—Taylor
HF300’s—Amperex

CHAPTER 15—RADIOPHONE TRANSMITTER
CONSTRUCTION

Figure 4. R.F. Unit
Coil Form—Hammarlund XP
Tuning Condenser—Cardwell
Crystal—Bliley
Tubes—RCA

Figure 7. T40 Transmitter

Tubular Cond Solar “‘Sealdtite”

Mica Fixed Condensers—Cornell-Dubilier type 9

Wire Wound Resistors—Ohmite

Carbon Resistors—-Centralab

C,—Mallory type CTX-956

s—Hammarlund MC-50-MX

C.—Bud type 567

C,—Cardwell MT-70-CD

R,—Yaxley universal type

RFC—Bud type 920

RFC —Bud type 876

T,—Stancor P-4090

T,—Stancor P-3060

T,—Stancor P-5050

T,—~Stancor A-4702

CH-—Stancor C-1412

Crystal—Bliley LD2 for 160 and 80 M., B5
for 40 and 20., HF2 for 10 M.

Ceramic Sockets—Hammarlund type S.

Tubes—Taylor T40’s and 866-)r.’s, RCA 6L6G,

6V6, 6j7 and 6C5

Figure 10. 75-Watt 809 Phone
C,, C, C,—Hammarlund “Star”
C,,~—Bud type 898
C,;» C;—Cardwell “Trim-Air”
C,,—Bud type 1553
Ceramic sockets—Hammarlund type $
AF. and Power

Chokes—Stancor

Tuning Dials—Bud type 165
Mica Condensers—Cornell-Dubilier type 9

Supply Transformers and
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Tubular Cond Solar “Sealdtite”
Crystal—Bliley type LD2 or B5

RFC—Bud type 920

RFC,—Bud type 876

Electrolytic filter condensers—Cornell-Dubilier
Electrolytic by-pass condensers—Mallory

R R,e—Yaxley universal type

Wire Wound Resistors—Ohmite

Carbon Resistors—Centralab insulated
Tubes—RCA

Figure 14. Dual Power Supply
Transformers and Chokes—Stancor

Pg. 399. ZB120 Modulator
Input Transformer—U.T.C. PA53AX
Output Transformer—U.T.C. VM4
Tubes—Amperex ZB120

Figure 16. Final Amplifier
Tuning Condenser—Bud 93
Coils—Decker
Neutralizing Condensers—Bud 892
Tubes—Heintz & Kaufman HK254's

Figure 19. A.F. Channel
Output Transformer—Thordarson CHT
Input Transformer—Thordarson
Bias Cell—Maliory
Tubes—Taylor 203Z,
2A3’s.

Figure 20. Power Supply
Transformers and Chokes—Thordarson
Tubes—RCA

Figure 18. HK54 Transmitter
Crystal—Bliley
Ceramic Sockets—Hammarlund type S
Standoff Insulators—Birnbach
Tuning Condenser-—Bud
Coil Form—Hammarlund XP
Tubes—Heintz & Kaufman HK54, RCA 6L6GC

Figure 22. 400-Watt Phone Circuit

All Variable Condensers—Bud Radio, Inc.

Atll Mica Fixed Condensers—Cornell-Dubifier
type 9

All Paper By-pass Condensers—Solar Domino

Electrolytic Condensers—Mallory-Yaxley

Ceramic Sockets—Hammarlund type S

All Wire Wound Resistors—Ohmite

All Carbon Resistors—Centralab insulated type

Tubes—Heintz & Kaufman HK254’s or Eimac
100TH’s, Heintz & Kaufman HK54 or
Eimac 35T, Taylor 203Z’s. All others
RCA

RFC—Bud type 920

RFC~—Bud type 569

R,;» R,~—Yaxley universal type

Tuning Dials—Bud type 165

Coil Forms—Bud type 126

C,, C,, C,—Mallory oil type

All A.F. and Power Transformers and Chokes
—Thordarson

Crystal—Bliley LD2 or BS

Figure 26. Kilowatt Phone

All condensers—Aerovox

C,—Aecrovox EM25 10 pfd.

C,, C,—PBS5 8-8 ufd.

C,—PR25 10 pfd.

R,,—Centralab 72-115

RCA 6]7, 6C5G and

C,, C,,—Hammarlund “Star”

C,,—Hammarlund MTCD-100-B

RFC—Bud h.f. chokes

BC—Mallory bias cell

Mica Condensers—Cornell-Dubilier

Electrolytic Condensers—Solar

Paper Condensers—Aerovox

Relay—Leach Relay Mfg. Co.

Carbon Resistors—Centralab

Wire Wound Resistors—Ohmite

Ceramic Insulators—Birnbach

Jacks, Switches, and Potentiometers—Mallory
—Yaxley

T,—U.T.C. PA-238-AX

T,—U.T.C. type VM-5 Varimatch

T,~U.T.C. type §-54 -

T, T,—U.T.C. type S-59

Ty,—U.T.C. type DS-2

T,—U.T.C. type §-72

T,—VU.T.C. type PA-110

T,—U.T.C. type PA-114

T,—VU.T.C. type 5-60

CH,—U.T.C. type §-25

CH,—U.T.C. type S-31

CH,—U.T.C. type S-34

CH —U.T.C. type §-32

CH,—VU.T.C. type §-35

CH,—U.T.C. type §-37

Tubes—Eimac 35T and 100TH’s or Heintz and
Kaufman HK54 and HK254’s. All others
RCA

Figure 28. A.F. Driver
Output Transformer—U.T.C. VM3
6L6G Tubes—RCA

Figure 30. High-Voltage Filter
Upright Choke—U.T.C.

Figure 32. Peak Compressing Amplifier
T,—Thordarson 81D42
T,—Thordarson 15D79
T,—Thordarson 11M77
T,—Thordarson TOR62
T,—Thordarson 16F13
CH,—Thordarson 74C29
CH,—Thordarson 13C28
All tubular condensers—CorneH-Dubilier

All filter and pling C 1}
Dubilier
Tubes—RCA
®

CHAPTER 16—U.H.F. COMMUNICATIONS

Figure 14. 1-10 M. Receiver

30-Henry Midget Choke—Stancor

100,000 and 500,000-ohm Potentiometers—
Centralab

.006 and .00025-ufd. mica condensers—Cor-
nell-Dubilier

10-pufd. electrolytic condenser—Acrovox

Other condensers—Solar

Carbon Resistors—Centralab insulated

955 and 6V6G Tubes—RCA

Figure 18. Crystal Controlled U.H.F. Transmitter
C,—Bud type 891
RFC—Bud type 925
R,, R, R,—Ohmite Brown Devil



€, C,—Solar type XM
Tubes—RCA

Figure 19. C.C. Transmitter Circuit
C,;, C,—Hammarlund MC-20-S
C,, C,, C,—Cornell-Dubilier type W
C,—Cornell-Dubilier type 9
RFC—Hammarlund type CHX
R,, R,—Centralab
Crystal—Bliley HF2
Tubes—RCA

Figure 21. U.H.F. Exciter
Crystal—Bliley Variable-Frequency
Coil Forms—Hammarlund XP
Tubes—RCA

Figure 22. Hi-Power U.H.F. Transmitter Circuit
. C,~—Bud type 903

C,,—Bud type 905
C,;» €, —Hammarlund MCD-50-MX
C,—Cardwell NP-35-ND
Mica Condensers—Cornell-Dubilier type 9
Tubular Cond. s——Solar “Sealdtite”
RFC—Bud type 920
RFC,—Bud type 876
Carbon Resistors—Centralab
Wire Wound Resistors—Ohmite
Crystal—Bliley VF-1
Tubes—Eimac 35T .

Figure 25. Parallel Rod Transmitter
Tubes—Eimac 35T
Ceramic Sockets—Hammariund type §

Figure 40. 90-Cm. Transceiver
C,—Cardwell 15-ppfd. Trim-Air
Type 955 and 30 Tubes—RCA
CH—Stancor C-1413

CHAPTER 17—POWER SUPPLIES
Figure 28. High-Voltage Supply
Transformers—Thordarson CHT
Chokes—Thordarson CHT
Condensers—Aerovox

Figure 29. 1750-Volt Supply
Filament Transformer—Thordarson
Filfter Condensers—General Electric Pyranol

CHAPTER 18—TEST EQUIPMENT

Figure 2. Absorption Wavemeter
Coil Form—Bud type 126
Condenser—Bud type 906

figure 3. Field-Strength Meter
Variable Condenser—Hammarlund ‘‘Star”’
Coil Form-—Bud type 906
Tube—RCA

Figure 11. Frequency Meter-Monitor
C,, C,—Hammarlund MC-150-B
CH—Thordarson midget
C,» C,,—Aerovox PBS type
Resistors—Centralab insulated type
Mica Condensers—Cornell-Dubilier type W
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Tubular Cond s—Solar ‘‘Sealdtite”
Tubes—RCA
Figure 15. C.W. Monitor
Dial—Bud
Tube—RCA

Figure 17. C.W. Monitor
C,—Hammarlund SM-50
RFC—Hammarlund CH-X
S,—Centralab selector type
R, R,—Centralab
Tube-——RCA

Figure 20. Phone Test Set
S,—Yaxley selector type
C,—Bud type 906
Dial—Crowe type 292

Figure 22. Ohmmeter
Resistors—Ohmite

Figure 39. Cathode-Ray Modulation Checker
Resistors—Centralab carbon
T—Thordarson T-92R33
C,—General Electric Pyranol type
R,y Ry R—Yaxley universal type
C,—Solar “Domino”

Tubes—RCA

Figure 41. Oscill P
Circuits

R, R,,—Yaxley Y50MP
R,—Yaxley UC506
R,,—Yaxley UC504
R,,—Yaxley Y500MP
R,~Yaxley Y25MP
R, R, —Yaxley Y100MP
All Tubulars—Aecrovox 484
Filter condensers—Aerovox GL450
C,—Aerovox PBS200
SW,—Yaxley 3215)
SW,, SW —Yaxley 3234)
Resistors—Centralab insulated type
All Tubes RCA

with Complete Sweep

CHAPTER 19—RADIO THERAPY

Figure 2. De Luxe Diathermy R.F. Unit

L,, L,—Barker and Williamson Type 10HDVL
with Base

All Fixed Condensers—Cornell-Dubilier
C.—Cardwell Type )D-28-ND
C,—Cardwell Type XC-100-XS
RFC—Hammarlund CH-500
Tubes—Amperex HF200’s

Figure 3. De Luxe Diathermy Power Supply
T,—U.T.C. PA-34
T,—VU.T.C. PA-114
T,—U.T.C. PA-126
T—U.T.C. FT-2
Overload Relay—Ward-Leonard 507-512
Thermal Time-Delay Relay—Ward-Leonard

507-501 . :

Cabinet—Par-Metal
Insulators—Birnbach
Tubes—Amperex 866
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Balancing Coils ...................... 126
Broadside Radiation .................. 106
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Current-Fed .......................... 7
Dipole .........ciiiii i 62
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Diamond ................. ... ..., 103
Kraus Flat-Top .................... 112
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Reinartz ......................... 116
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Rotatable Arrays .................. 17
Stacked Dipole .................... 106
Unidirectional ................ 115, 118
V Antenna ....................... 101
Delta-Matched ........................ 77
Directors ........ ... .. i 118
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Dummy ... i e 97
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Receiving . ... oot 124
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Single-Wire-Fed ....................... 78
Tuned Doublet ............... ... .. 0u.n 73
U H Foooo i 121, 413
Vertical ............ . . i 67
Voltage-Fed ......... ... ... ... ... .. A
Wavelength Relations . ................ 70
Y-Matched Type ...................... 80
ZEPP ot e 72
Antilogarithm . ................. ... ... ... 55
Apparent Power .............. . ... .. ... 30
Arrays (See—Antennas, Directional Arrays)
AT-Cut Crystals ...............c..... 293- 297
AtOMS ..o e,
Atomic Number ............... ... . oo 7
Attenuation ............. i 66
Audio Block Diagrams .................... 323

Audio-Frequency Amplifiers ..42, 153, 346, 349,

350, 351, 364, 369-371, 398, 401, 405
Audio Gain Calculations .................. 351
Audio Oscillators . .................. 144, 145
Autodyne Detector ...................... 153
Automatic Bias ............... ... .. 0. 279
Automatic Frequency Control .............. 157
Automatic Key ................. ... ... 148
Automatic Keying ........... .. civiiinnn 146
Automatic Modulation Control ............ 367
Automatic Volume Control ............ 156, 157
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A. V. C. Effect in Superregenerative Cnrcunts .42
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Average Power ................. e ..354
Axis, Crystallographic .................... 293
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Back E. M. F. ... 18, 20
Balancing Coils ................. PN 126
Bandset Condenser . ...................... 153
Bandspread:
Electrical ........... . ... .. . . . . oo 152
Mechanical ............. ... .. . ... ... 152
Tuning ... e 151
Bandswitching ........... ... ... ... ... 169
Barrage Array . ... ..., 108
Bass Suppression ........................ 354
Battery Bias ............ ... ... ... . ... .. 279
Beam Power Amplifier ,................. 350
Beam Power Tubes ....................... 50
Beams (See—Antennas, Directional Arrays)
Beat-Frequency Oscillator ................. 158
Beat-Frequency Oscillator Adjustment ....... 166
Bel ... 52
Bias:
Automatic ........ ... ... ... ... 279
Battery .......... .. ... ... e 279
Cathode ......................... ... 279
Cutoff ... 266
Definition .............. .. ... . ... .. ... 42
Doubler ............. ... ... ... ..... 267
GCrid-Leak ............. .. ... . ... .. 279
Separate Supply .................. 280, 447
“Birdies” ... ... e 315
Bi-Square Beam Antenna ................. 114
B-K Oscillator . .......... ... ... ... ..
Bleeder Resistor .................
Blocked-Grid Keying .....................
Boosted Pierce Exciter
Brass Drilling ............ ... ... ... ...
Breadboard Construction
Breakdown, Dielectric .....................
Breakdown Ratings of Transmitting Condensers 276
Bridge Rectifier ............... ... ... ... 443
Broadcast Interference ................... 292

Bronze Drilling
Bruce Antenna
Brute-Force Filter .

Buffers ...............

Neutralized ............. ... ... ... ...
Bug Key ..viviiiiiniii i 148
Buzzers, Code Practice ................... 143
B5-Cut Crystals ...............ciiinnnn. 293
By-Passing ........... ... ... .. el 264

C
“C” Value for Crystal Oscillator Tanks ..... 295
Calibration:

Frequency Meter ................. 415, 465

Monitor ... i 465

Oscilloscope  ............cciiiiienann. 480

Phone Test Set ...................... 471

Signal Generator ...................... 478

V. T. Voltmeter .................. ...476

Wavemeter .............. ..., 415
Capacities:

Circuit ... .. 154

Interelectrode . ........................ 50
Capacitive' Coupling ............. 90, 150, 280
Capacitive Reactance .................... 151
Capacity:

Calculation of ............... ... ...... 22

Definition .......... ... ... ... .. . ... 21

Distributed ................. ... ..., 151

Formulas ......................... 22, 23

Tank Circuit ............. e 271
Carbon Microphone ................. 346, 347
Carrier Power ..............cceueininn. 344
Carrier Shift ............. e ....345
Cathodes ........... et ...40
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Filter Choke Design ..................

Flat-Top Antenna Design
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Radiation Resistance ..
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Microwave Tubes ................. 416
Receiver Types .............vne.. 213
Rectifier Types .......cooviiiienn. 262
Transmitting Types ................ 230
V-Antenna Desigh ............... 101, 102
Volt-Ohmmeter Dial .................. 472
Wire Diameters ...................... 75
Wire Tables ................. 454, 455, 540
Chassis Building:
Assembly ... ... i i 135
Folding ... ..cuiiiniiiiiiiiiien 135
Layout ...t 132
Metal ... .. .. 130
Plating and Painting .................. 136
Punching ......... ... .. iiiiiiann 134
Choke, Core Material ..................... 19
Choke, Filter .............. .. ....... 440, 443
Choke Input TS PN 440
Choke Design .......oviueiiiinnininennn 457
Choke, R.F. ... i, 283
Choke, Smoothing ....................... 443
Choke, Swinging ..............oiiinn 443
Circuit:
Analysis ... .. . e 263
Capacities ........ ..o, 154
Neutralizing .............. .. ... .. ... 268
Noise-Balancing ...................... 161
Noise-Limiting ....................... 162
Push-Pull Audio ................... ...45
Push-Pull R. F. ......... ... ... ..... 269
Resonant ............ .o 150
Circulating Tank Current .................. 34
Class-A Amplifier ................... 43, 234
Class-A Modulator ............. 250, 256, 356
Class-AB Amplifier .............. 45, 231, 232
Class-AB Modulator ..................... 350
Class-B Amplifier . .46, 233, 242, 247, 249, 253
Class-B Bias ......coiiviminin e, 269
Class-B Modulator ,............ 232, 242, 368
Class-B Voltage Regulation ............... 68
Class-BC Amplifier ...................... 357
Class-C Amplifier ............. . .civvinn. 46
Class-C Bias ......oviiiiinninnennnnnnn 269
Clicks, Key ........... .. ..o, 286
Close-Spaced Directional Array ............. 119
Coaxial Line .................. e 76
Code:
Buzzer .......... .0 143
Correct Sending Position ............... 146
Learning the ........................ 142
Practice Machine ..................... 147
Practice Oscillator ............... 144, 145
Coefficient of Coupling .................. 19

Coil Tables (These accompany each of the Con-
structional Chapters)

COilS v ittt s 204
Coils, Balancing ............. ... cvn... 126
Colinear Antenna . .............c..c.vonenn 108
Colinear Antenna Design Chart ........... 109
Collins Antenna Coupler .................. 91
Colpitts Oscillator ........... ... ot 284
Concentric Lines .............c.ooeinenn.. 76
Concentric-Pipe Oscillator ................ 432
Condenser:
Bandset ......ciiiiiiiiiii e 153
Discharge ...........ccciiiiiiiiiann 21
Electrolytic ............ ... ... 24, 444
Energy Stored In .................. 21, 22
Filter ........ ..o 24, 444
Ganged Tuning ...........cooviinnnn. 153
Microphone ............ ... ... ... .. 347
Padder ........coiiiiiiiiiiiiiiiaans 153
Parallel Connection .................... 23
Series-Parallel Connection ............... 24
Trimmer .
Tuning ..

Vacuum-Type . .....c.voueinirinnnnennn 277
Conductance .............ciiiiiiiinnnannn 8
Conductance, Mutual ..................... 20
Conductivity ......cvviiiiiiiiiiii 8, 17
Conductors . ........ciiiiiiiiiii i
Connections, Tube Socket ............. 227, 228
Contact Noise ...........cciiiiiuinann.. 412
Continental Code ........................ 143
Continuous-Coverage T. R. F. Receiver ..... 177
Control, Single-Dial .................. ... 204
Controlled Carrier .............coiviivnnn. 363
Construction:

Breadboard ............... ... . ... ... 130

C. W. Transmitter ................... 327

Hinfs ... ... i i 132

Metal Chassis ...........ccvivuiuninvnnn 130

Radiophone Transmitter ............... 372

Radio Receiver ...................... 171

Relay Rack ............ ... .. ..ot 139
Conversion Exciter .............. 284, 316, 318
Conversion Table ........... e .....518
Conversion Transconductance ............... 51
Converter:

Frequency ...........oeuieiiiienennns 50

Pentagrid .......... ... ... .. i, 50

U, Ho Fo o 202
Copper Wire Tables ................. 454, 455
Core, Air ...t e e 19
Core LOSSES ...t 45)
Core Material . ............ ... ....... 19, 451
Core, Powdered lron ...................... 20
Core Saturation ..................... 17, 452
Coulomb .. ...... ... i,
Counter E. M. F. ... ... i, 18, 20
CounterpoiSe .. ... .vvuetinin s 69
Coupling:

Antenna to Transmitter ................ 88

Capacitive .................. 91, 150, 280

Coefficient of ............. ... ........ 19

Effect on Plate Circuit ................ 35

Impedance .............. i, 45

Inductive ............... 37, 91, 150, 281

Interstage . .......cciiiiiiiii 4

Link ..o 38, 272

LOOPS v vv i e 292

Magnetic ............... 37, 91, 150, 281

Resistance ........... . .o i,

R. F. ...... 149, 150, 280 (See also llshngs

under capacitive, inductive, etc.)

Unity oo 39
Cross Modulation ........................ 292
Crystal AXES ..o vvieicn it 293
Crystal-Controlled 5-Meter Transmitters 422, 424
Crystal Current ........... . viviiininnnn 294
Crystal Cuts .....cveiiienniennenennnn 293
Crystal Filter ............ .. ... ..... 159, 160
Crystal Filter Alignment ............. 167, 170
Crystal Holders . ............ . i 294
Crystal Microphone ................. 47, 349
Crystal Oscillator ......... 296, 297, 298 300
Crystal:

Action in |I. F. Amplifier ......... 159, 160

AXES it e 293

AT-Cut ........ ... 293, 294, 297

B5-Cut ... 293

HFE-2 Cut ... 293

High-Frequency ...................... 294

Low-Drift ....... ... . i, 293
+  Mechanical Activity of ............... 293
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