




































































































































































































































































































































































































































































































































































































































































APPENDIX

(breakdown voltage) becomes lower as tempera-
ture rises. Breakdown is a function of time as
well as voltage. A condenser that stands up under
several thousand volts for a few seconds might
break down when connected to a 2000-volt line
for a half-hour.

[ixample of finding condenser ecapacitance:
We have 3 plates, 3'" x 5", in air. The plates are
separated 1{", 1" = 2.54 centumeters,

k=1 A=7.62 X 12.70=96.88q. cm. d=.3175 cm.
n—1=2,
1 X96.8

C'= 0088 D)

2X1072= 00005325 uf. or 53 14

micromicrofarads.

The ecapacity formula becomes as follows, when
A is the area of one side of one plate in square
inches and 4 1s the separation of the plates 7n
inches.

(= .U‘-.'E:iﬁ% (n—1) 107 ufds.

If we put the condenser of our example in castor
oil the increase in capacitance, owing to the
greater value of &, will make our condenser have
a capacitance of

o313 ¥ 4.7=250 micromicrofarads.

The air condenser might spark over at about
7.8 X 3175 cm.=2.4?-*;-g]iv. (2,475 volts).

In oil {eastor oil! it would have 150/7.8 (or
381/19.8) times the breakdown voltage of air.

160 .. .o
= g 19.25

1914 X 2475=47,600 volts

We can find the same value directly

150 X 3175 em.= 47,600 volts (peak).

Using the formulas for “‘reactance’” we can
find what the voltage drop across this condenser
will be when carrying current at a specified high
frequency.

. T |

h; -E'Y;,-f -“.:- i Eﬂ'f["

where £ is the reactance voltage drop, € is the
capacitance of the condenser (farads),

J1s the frequency {(cycles per second), X, is the
reactance of the condenser in ohms,

Suppose we are using the 3-plate fixed air con-
denser in our antenna eireuit, and that o radio-
frequency ammeter is in series with it. We are
operating on an S80-meter wavelength (3,750,000
cyeles) and the meter right next the condenser
reads 1.3 amperes. What is the voltage drop across
the air condenser?

Aut 2 (3.1416) (3,750,000) (53.23) 10-2
B 1 — Y .
125710~ 1257 /97 obms

E.=(797) (1.3)= 1034 volts (root mean square
value).
If the wave is a sine wave, this value multiplied
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by 1.414 will give the * peak’ or maximum value.
1034 % 1.414= 1462 volts (peak)

Our radio-frequency ammeter measures the
heatingeffect of all the instantaneous valuesof cur-
rent during the radio-frequency eyele. The direct
current, the square of which equals the average of
the squares of all the values of alternating current
over a whole cyecle, produces the same heat as the
alternating current. Alternating current meters
generally used for a.c, switchboard work read the
effective or root mean squuare values which we
mention above.

INDUCTANCE CALCULATION

The lumped inductance of coils for transmitting
and receiving is fairly easy to calculate.
0395 a*n? |
IJ: b h
(for single-layer solenoids)
Where L 18 the inductance in microhenries
n is the number of turns
a is the mean radius of the coil (em.)
b is the length of coil (em.)=nD
[) is the distance between the centers of
two adjacent turns
K is the coil shape factor depending on
the ratio 2 a/b (see chart).
Start with the given coil diameter. Using the
overall length of the coil find a value for K. 1f the

o
6/
?}5-—— ___I/F B8
N %
O 4 ‘
Z I
N i
v i
N
2 1
W | 9
= |
3! :
1
ﬂ' ]
0 I 2 S 4 5 e
LENGTH (INCHES)

FINDING "K"

diameter 18 5" and the length 5 go to the right
from ‘5" on the diameter scale. At the same time
go “up’” from 5" on the length secale. Notice
where the two lines meet. They meet at “X"
bhetween the lines “6" and *'7." {VE estimate the
value of K at .088 and proceed.

Assume a transmitting coil having 10 turns of
14" brass strip, flatwise wound, 5" diameter
(6.35. radius), and spaced 14" between turns,
making the overall length (nD) 12.7 em.
a= 6H.35 2a
n=10. =
b=12.7 b
K is about .688 (from chart)

F 0395 (6.35)* (10)*
12.7

688=1R.64 microhenries.
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RELATION BETWEEN INDUCTANCE, CAPACITY AND FREQUENCY

With this chart and a straight-edge any of the above quantities can be determined if the other two
are known. For example, if a condenser has a minimum capacity of 15 pufd. and a maximum eapacity
of 50 pufd., and 1t is to be used with a coil of 10 gh, inductance, what frequency range will be covered?
The straight-edge is connected between 10 on the left-hand seale and 15 on the right, giving 13 me. as
the high-frequency limit. Keeping the straight-edge at 10 on the left-hand scale, the other end is
swung to 50 on the right-hand scale, giving a low-frequeney limit of 7.1 me. The tuning range would,
therefore, be from 7.1 me. to 13 me., or 7100 ke. to 13,000 ke. The center scale also serves to convert
frequency to wavelength.
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NTUMEBRERED DRILL BIZES
Dirilled for
Diameler Will Clear  Tapping lron,
Number (mila) NETELD Steel or Bross #
1 2280 — —_—
2 221.0 12-24 —_
3 213.0 — 14-24
+ 200.3 12-20 -—
5 205.5 — aaem
i3 4.0 e —_
ri 201.0 — —_—
B 194 0 — —-
£ 196.0 -— —
10 103.5 10-32 _—
11 191.0 10-24 —
12 150.0 — G
13 1550 i e
14 182.0 — - -
15 150.0 fuit B
1t 177.0 —- 12-24
17 173.0 — _
L5 169.5 H-32 —
19 166.0 — 12-20
20 161.0 - —
91 159.0 26 10-32
22 157.0 — —
23 154.0 —
24 152.0 —_— —
20 149.5 — 10-24
20 147.0 —_ —
27 144.0 — _
25 140.5 =32 —--
29 136.0 —= R-42
30 123.5 — —
531 136.0 e —
J2 116.0 _ —
33 113.0 4-36 4-4i0 =2
54 111.0 - s
30 110,60 - t-42
36 106.5 - -
37 104.0 —- -
38 101.5 gt e
39 0905 a=4= e
40 098.0 — —_
41 09aG,0 e -
42 (3.5 —_— 4-36 4-410)
43 080.0 2-36 o
44 s, 0 —_— —
15 082.0 BE 3-48
46 0810 -—
a7 0r8.0 ——n
48 076.0 —_— —
44 073.0 —_ 2-56
af) 0700 —u -
al G7.0 f-em —
a2 063.5 -— -
Fis 059.5 —
54 (a5 ~

* Tee one =ize larger drill for fappng bakelite and hard
rubhber,

EXTRACTS FROM THE RADIO LAW
The complete text of the Radio Act of February

)

23, 1927, would occupy many pages. Only those
arts most applicable to amateur radio station
icensing andp regulation in this country (with
which we should all be familiar) are given. Note
particularly Sees. 26, 27, 28 and 29 and the
penalties provided in Secs. 32 and 33.

Be 1t enacted by the Sencte and House of Representalives
af the United States of America in Congress assembled, That
this Act is intended to regulate all forms of interstate and
foreign radio transmissions and communiecations within the
United States, its Territories and possessions; to maintain
the control of the United States over all the channels of
interstate and forelgn radio trapsmisgsion; and to provide for
the use of such channels, but not the ownership thercof,
by individuals, firms, or eorporationg, for limited periods of
time, under licenses granted by Federal authority, and no
auch licensze shall be construed to oreate any right, beyond
the terms, conditions, and periods of the heense. That no
person, firm, company, or eorporation shall use or operate
any apparatus for the transmission of energy or communica-
tions or signals by radio . . . except under and in accord-
ance with this Aet and with a license in that behalf sranted
under the provisions of this Act.

Sec. 3. That a commission 1s hereby created and estab-
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GREEK ALPHARET

since Greek letters are used to stand for many
electrical and radio quantities, the names and
symbols of the Greek alphabet with the equiva-
lent English characters are given.

Greek Greek English
Letter Name Eguwralent
A a | Alpha a
B 8 | Beta b
I'' v | Gamma o
A & | Delta d
E ¢ | Epsilon e
A Zeta Z
H 5 Iuta &
8 ¢ | Theta th
I Iota 1
K «x | Ikappa k
A A Lambda 1
Mpu Mu I
N » Nu I
= E Xi X
0 o | Omicron O
I = Fi P
P p Rho r
Z o | Sigma 8
T + | Tau t
T v | Upsilon u
& ¢ Phi ph
X x | Cha ch
¢ | Psa P&
2 « | Omega 5}

lished to be known as the Federal Radio Commission, here-
inafter referred to as the commission, which shall be
comnposed of five commissioners . . . .

BEc, 4, Except as otherwise provided in this Aet, the
commission, from time to time, as public convenience,
interest, or necessity requires, shall —

{a) Classify radio stations;

{b) Preseribe the nature of the service to be rendered by
Gf;h class of licensed stations and each station within any
class;

(e} Assign bands of frequencies or wavelengths to the
various classes of stations, and assign Ifrequencies or wave-
lengths for each individual station snd determine the power
which each station shall use and the time during which it
may operate; ‘

(d) Determine the loeation of classes of stations or indi-
vidual stations; ‘ :

(e) Regulate the kind of apparatus to be used with re-
spect to ita external efiects and the purity and sharpness of
tE& emissions from each station and from the apparatus
therein;

(f) Mpke such resulations not inconsistent with law as
it may deem neeessary to prevent interference between
gtations and to carry out the provisions of this Act: FPro-
vided, however, . . . )

(1) Haveauthority to make general rules and regulations. ..

=ro. 5, From and after one year after the first meeting
of the commission ereated by this Act (Mar. 13, 1927), all
the powers and authority vested in the commission under
the terma of this Act, except as to the revoeation of licenses,
shall be vested in and exercised by the Seerctary of Com-
merce; except that thereafter the commission =hall have
power and jurisdiction to act upon and determine any and
all matters brought before it under the terms of this section.

It shall also be the duty of the Secretary of Commeroe —

(A} For and during a period of one year {rom the first
meeting of the commission created by this Aet, to immedi-
ately refer to the commission all applications for station
Ea&mm& or for the renewal or modification of existing station

CENREs,

(B) From and after one year from the first meeting of
the commission ereated by this Aet, to refer to the commis-
sion for its action any application for a station license or for
the renewal or modification of any existing station license
as to the granting of which dispute, controversy, or conflict
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arises or against the granting of which protest is filed within
ten days after the date of filing anchTpp]iqnﬂnn by any
party in interest and any applieation as to whioh such refer-
ence is requested by the applicant at the time of filing suid
application.

(C') To preseribe the qualifications of station operators,
to classify them aceording to the duties to be performed,
to fix the forms of such licenzes, and to issue them to such
persons ns he finds qualified.

(D) To suspend the license of any operator for a period
not axeeeding two yvears upon proof sufheient to satisfy him
that the licensee (a) has violated any provision of any Act
or treaty binding on the United States which the Secretary
of Commerce or the commisgion is authorized by this Act
to administer or by any regulation made by the commission
or the SBecretary n?' Commerece under any such Act or treaty;
or (b) has failed to earry out the lawful orders of the master
of the vessel on which he is employed; or Luuma wilfull
damaged or permitted radio apparatus to daruaged;
or (d) has transmitted superfluous radio sommunications
or signals or radio scommunieations containing profane or
obscene words or language; or {e) has wilfully or maliciously
interfered with any other radio communieations or signals.

(E) To inspect all transmitting apparatus to ascertain
whether in construction and operation it eonforms to the
requirements of this Aet, the rules and regulations of the
licensing authority, and the lieense under which it is con-
strug or operated.

(F) To report to the commission from time to time any
violations of this Act, the rules, regulations, or orders of the
commissions, or of the terms or eonditions of any livense,

(G) To designate call letters of all stations,

Bpe. 14, Any station license ghall be revocable by the
commission for false statements either in the applieation or
in the statement of fact which may be reguired by section
10 hereof, or beeause of conditions revealed by such state-
menta of fact as may be required from time to time which
would warraut the licensing authority in refusing to grant
+ license on an original applieation, or for failure to operate
substantially as set forth 1n the license, for violation of or
failure to observe any of the restrietions and eonditions of
this Act, or of any regulntion of the licensing authority
%Itm:::lmd by this Aet or by a treaty ratified by the United
states. . .,

SEC, 16, Any applicant for a econstruetion permat, for a
station license, or for the remewal or modifieation of an
existing station license whose application i= refused by the
licensing authority shall have the right to appeal from said
decision to the Court of Appeals of the Distriet of Columbia;
and any lieensee whose license is revoked by the commission
shall have the right to appeal from such decigion of revoeca-
tion to said Court of ﬁ?meuls of the Distriet of Clolumbin or
to the distriet court of the United States in whioh the ap-
paratus licensed is operated. . | .

Sre, 26, In all cireumstances, except in ocase of radio
communications or signals relating to vessels in distress, all
radio stations, including those owned and operated by the
United Stutes, shall use the minimum amount of power
neoessary to carry out the communication desired.

Seo. 27. No person receiving or assisting in receiving any
radio communication shall divalge or publish the contents,
substance, purport, efect, or meaning thereof except through
authorized channels of transmission or reception to any
person other than the addressee, his agent, or attorney,
or to a telephone, telegraph, cable, or radio station employed
or authorized to forwurd such radio communiestion to its
destination, or to proper accounting or distributing officers
of the various eominunicating eenters over whieh the radio
communieation may be passed, or to the master of a ship
under whom he is serving, or in response to a subpoena
issued by a court of competent jurisdiction, or on demand
of other lawful authority; and no person not hf;inﬁ author-
ized by the sender shall intercept any message and divulge
or publish the contents, substance, purport, alfest, or menn-
ing of suoh intercepted message to any person: and no
person not being entitled thereto shall receive or assist in
receiving any 10 communieation and use the same or any
information therein contained for his own benefit or for the
benefit of another not entitled thereto; and no gon having
receivad such intercepted radio eommunieation or having
become aequainted with the contents, substanse, purport,
effect, or meaning of the same or any part thereof, ﬂhﬂﬁ"iﬂg
that such information was so obtained, shall divulge or
publish the contents, substance, purport, e'fect, or meaning
of the same or any part thereof, or use the same or any
information therein contained for his own benefit or for the
benefit of another not entitled thereto: Provided, That this
seotion shall not apply to the receiving, divulging, publish-
ing, or utilizing the contents of any radio eommunieation
broadeasted or transmitted by amateurs or others for the
use of the general publie or relating to ships in distress.

Bpec. 28, No pergon, firm, company, or ¢orporation within
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the jurisdietion of the United States shall knowingly utter or
transmit or cause to be uttered or transmitied, any false
or fraudulent signal of distress, or communication relating
thereto, nor shall any broadeasting station rebroadeast
thie program or any part thereol of another broadeasting
station without the express authority of the originating
station.

Sec, 20, Nothing in this Aet shall be understood or con-
strued to give the licemsing authority the power of censorship
over the radio communieations or signals transmitted by any
radio station, and no regulation or condition shall be pro-
mulgated or fixed by the licensing authority whieh shall
interfere with the right of free speech by means of radio
eommunieations, No person within the jursdietion of the
Umted States shall utter any obseene, indecent, or profane
language by means of radio communieation.

HSec. 32, Any person, lirm, eompany, or corporation
failing or refusing to observe or violating any ruale, regula-
tion, restriction, or condition made or imposed by the
licensing authority under the authority of this Aet or of
any international radio conventinn or trealy ratilied or
adhered to by the United States, in addition to any other
penalties provided by law, upun conviction thereof by a
eourt of eompetent juriadietion, shall be punished by a fine
of not more than 3500 for each nnd every o’lense.

SEeC. 33. Any person, firm. company, or corporation who
shall violate any provision of this Act, or shall knowingly
make any false oath or atfirmation in any atffidavit required
or authorized by this Aet, or shall knowingly make any
false oath or affirmation in any hearing asuthorized by this
Act, upon convietion thereof in any court of competent
jurisdietion, shall be punished by a fine of not more than
%5,000 or by imprisonmant for 0 term of not more than fve
yvears or both for ench nnd every sueh offense.

Sec. 34. The trial of any ofense under this Act shall be
in the distriet in which it 15 eommitted; or if the o'lense is
committed upon the Ligh sens, or out of the jurisdiction of
any particular State or district, the trial shall be in the dis-
trict where the oTender mmay be found or into whieh he shall
be first brought

S=zc. 35, This Act shall not apply to the Philippine Ielands
or to the Canal Zone. ln international radio matters the
Philippine Islandes and the Cuanal Zone shall be represented
by the Secretary of State,

UNITED STATES AMATEUR REGULATIONS

~ Pursuant to the basie radio law, general regula-

tions for amateurs have heen drafted by the
Federal Radio Clommission, The text helow ir
that of General Order No. 84 as amended, dated
September 22, 1030, very amateur should be
thoroughly familiar with these regulations.

Under the provisions of Section 4 of the Radio Aet of
11427, as amended, the Federal IRndio Commission establishes
the following regulations for amateur radio stations:

Section 1. Definitions: As used in these regulations,

{a) Anamateur is a person interested in radio techinique
solely with a personal aim and without peeuniary
intarest;

(b} An smateur operator is a person holding a valid
license from the Secretary of Commerce as a radio
operator who is suthorized under the regulations
of the Seeretary of Comumerce to operate amateur
radio stations;

(¢} An amateur station is all the apparatus controlled
from one loeation used for amateur radio eom-
munication;!

(d) Amateur radio eornmunieation is radio eommuniea-
tion between amateur radio stations by telecraph,
telephone, faesimile, or television solely with a
personal aim and without pecuniary interest,

{n{ A fixed station is a station permanently located:

A mobile station is a station permanently located
upon & mobile unit and ordinarily used while in
modion,

(g} A portable station is a station so constructed that
it may conveniently be moved about from place to
place for communieation and is in fact so moved
about from time to time, but not ordinarily used
while in motion,

i As a matter of licensing procedure, in all cases of re-
motely-controlled tranamitters the location of the station
shall be assumed to be that of the control point, save that
where such control point is more than five miles from the
radiating antenna the location shall be assumed to be that
of the radiating antenna.
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_ Bection 11. Classification of Amateur Stations: The public
interest, convenience and necessity will be served by the
operation of amateur stations. Save as restricted by and
subject to the provisions of, treaty, law or regulations of the
Commission and with the exception of individual cases
where the publie interest, convenlence or necessity requires
otherwise, all applications from amateurs for amateur sta-
tion licenses will be granted.

Section [II. Prescription of the Nature of Service to be
Rendered:

{a) For the present, amateur mobile stations will not
be licensed.

(b) Amateur stations are to communicate only with
similar stations.

In emergencies or for testing purposes they may
communicate with commercial or government sta-
tions. They may also communicate with mobile
craft and expeditions which do not have general
public service licenses and which may have diffi-
culty in establishing communication with commer-
clal or government stations,

(¢) Amateur stations shall not broadeast news, musie,
leetures, sermons, or any form of entertainment to
the general publie.

(d) Amateur etations shall not transmit or receive
messages [or hire nor engage in any communication
for material eompenszation, direct or indirect, paid
or promised,

{e) Except as otherwise herein provided, amateur
radio stations shall be used only for amateur radio
communication, as defined in Section I, paragraph
(d) above,

Section 1V, Assignment of Bands of Freguencies:

{a) The following bands of frequencies are assigned

exclusively to amateur stations:

1,715 to 2,000 kiloeycles

3,600 to 4,000 2

7,000 to 7,300 “
14,000 to 14,400 )
285,000 to 20,000 4
56,000 to 60,000 .

400,000 to 401,000 g
(b) All bands of frequencies so assigned may be used
for continuous wave telegraphy.
(¢} The following bands of frequencies may also be
used for radio telephony:
1,715 to 2,000 kilocycles
S.000 to 3,550 vy
H6, 000 to 60,000 x
(d) Upon application, amateurs who hold operators'
licenses from the Secretary of Commerce of the
Fixtra First Class Amateur grade, or higher, or who
show special technical qualifications, satisfactory
to the hicensing authority, will also be licensed for
radio telephony in the band of frequencies:
14,100 to 14.300 kilocyceles
(e} The following bands of frequencies may also be
used for televieion, facsimile and picture trans-

mISSIon:
1,715 to 2,000 kiloeyeles
) 56,000 to 60,000 2
(f) Licensea to individual amateur stations shall per-
mit the use of all freguencies within the service
bands above assigned which the licensee may be
entitled to use and shall not specify individual
frequencies,
Section V., Location: An amateur radio station shall not be
located upon premises controlled by an alien.
Section VI. Regulations Concerning the Kind of Apparatus
to be used with Reference to ifs Exfernal Effects:

THE RADIO AMATEUR'S HANDBOOIX

{a) Amateur stations shall not use apparatus transmit-
ting damped waves.

(b) The frequency of the waves emitted by amateur
stations must be as constant and as free from har-
monics as the state of the art permits. For this pur-
posa they must use circuits locsely coupled to the
radiating system or devices that will produce
equivalent effecta to minimize keyving impsaets and
harmonics, Conduective coupling to the radiating
antenna, even though loose, is not permitted but
this restriction does not apply against the employ-
ment of transmission-line feeder systems to Hert-
g1an antennas,

{e) Amateur stations must use adequately HAltered
direct current power supply or arrangements that
produce equivalent effects to minimize frequency
modulation and prevent the emission of broad
gignals.:

(d} Amateur stations are authorized to use a maximum
power input into the last stage of a transmitter of
ona kilowatt.

Section VII. Regulations Deemed Necessary lo FPrevent
Interference:

(a) In the event that the operation of an amateur sta-
tion caueses general interference with broadeast
reception in receiving apparatus of modern design,
that amateur station shall not operate during the
hours from eight o'clock p.m. to ten-thirty p.m.,
and on Sundays from ten-thirty a.m. until one
p.m., loeal time, upon such frequency or frequencies
as cause such interference.

{b) An amateur station ehall transmit its assigned ecall
at the end of each transmission but in any event at
least once during each fifteen minutes of operation.

Section VIII. Cther Regulations:

{a) Amateur station licenses shall be izssued only to
persons who are amateurs, as defined in Section I,
paragraph (a) above.

(b)Y Amateur station licenses shall be izsued only to
persons who are amatenr operators, as defined In
mection I, paragraph (b) above, provided, however,
that if an applicant is not such an operator, an
amateur station licenze shall be issued him upon the
presentation of affirmative evidence that the sta-
tion, when licensed, will be operated by an amateur
aperator,

(¢) Amateur station licenses shall not be issued to cor-
porations or associations, provided, however, that
in the ecase of a bona fide amateur radio society, a
license may be issued to an authorized official of
auch society as trustee therefor.

{d) The licensee of a portable station shall give advance
notice to the Supervisor of Hadio in the district
where application was made for said portable sta-
tion license, of all locations at which the station
will be operated.

(e} The licensee of an smateur station shall keep an
accurate log of station operation, in which shall be
recorded the time of each tranamission, the station
called, the input power to the last stage of the
transmitter, and the frequency band used.

Section 1X, Admindstration: These repulations shall be
ﬂ{lmir&ieaﬁered in aceordance with the Iladio Act of 1927 as
Airier 1

* g, the use of unrectified alternating current power
supply will be considered satisfactory in the amplifier atages
of an oseillator-amplifier transmitter so arrang&g that varia-
tions in plate voltare cannot affect the frequency of the
nraillator.
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To Handbook Readers Who Are Not
A. R. R. L. Members

OULDN'T wyou like to become a member of the American Radio Relay

League? We need you in this big organization of radio amateurs, the only
amateur association that does things. From your reading of this Handbook you
have gained a knowledge of the natme of the League and what it does, and of its
purposes. We would like to have you become a full-ﬂedged member and add your
strength to ours in the things we are undertaking for Amateur Radio, and inci-
dentally you will have the membership edition of OST delivered at your door each
mﬁnth. A convenient application form is printed below — clip it out and mail it
toaay.

19,

AMERICAN Rapio RELay LEAGUE
38 La Salle Rd.
W. Hartford, Conn., U. S. A.

Being genuinely interested in Amateur Radio, I hereby apply for membership
in the American Radio Relay League and enclose $2.50 (foreign $3.00) to cover
one year’s dues.®

It is understood that this entitles me to receive the league magazine “QST”
for a similar period. Please begin my subscription with the. ....................
issue.

Send “ QST and my certificate of membership to the address below.

P o iR R B s e S R S

A bona fide interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code
are desirable but not necessary

O I T B s O D S R A R R S D S R R R s R R A R S i ey
(irade operator’s license, fany. .. ..........

Radio:clubs af WIaeh 8 MBIEDEE . oo msmimsons s oo m b s s S s SO e 5 b o) 4 b
Do you know a friend who is also interested in Amateur Radio, whose name you might giveus

so-we may write-hinvabout:-the ERagned . ..o somsu s eaisies i @ssus v Imienesm

# The dues are 82,50 per vear in the United States and Possesszions, in Canada, and in all other countries in the
American Postal Union; in foreign countries not in the American Postal Union, $3.00,
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To Handbook Readers Who Are Already A.R.R.L. Members:

FGH telegraphing members, who hold amateur licenses, and who are interested in Communica-
L tions Department work, here is an application blank for an appointment as Oflicial Relay
Station. Copy this, or cut and fill it out, and send it to A.R.R.L. Headquarters for routing to the
proper Section Communications Manager, if vou are interested. The Communications Depart-
ment operates only in the United States and its territories, Canada, Newfoundland. Labrador.
Cuba, the Isle of Pines, and the Philippine Islands. Foreign applications from outside these areas
cannot be handled.

AMERICAN RADIO RELAY LEAGUE, INC.
38 LaSalle Road, W. Hartford, Connecticut, U. S. A.

Application for Appointment as
Official Relay Station

NI . Call. .. ....... ... ..
Street and Number . .

Gy ... ... .5 SEEEE% THEETEE LON SERY SOR G County . . ..

In making application for appointment as Official Relay Station. I agree:

to obey the radio communication laws and regulations of the country under which this
station is licensed, particularly with respect to quiet hours and observance of our frequency
allocations.

o send monthly reports of slation activities to the Section Communications Manager under
whose jurisdiction this station comes.

to handle messages in accordance with good operating procedure, delivering messages
within forty-eight (48) hours when possible, mailing to destination whenever impossible to relay
to the next station in line within a 48-hour period. o

——— 1o participate in every A.R.IR.L. communication activity to the best of my ability. always
trying to live up to those ideals set forth in “The Amateur’s Code.”

Vv membership in the AR L. expires PP e S SO et Ce e -
: month VEeAr

| understand that an appointment as Official Relay Station may be suspended or cancelled

at the discretion of the Section Communications Manager for violation of the agreement set

lorth above, _ . : : : : C
Please send detailed forms to submit to my S.C.M. in connection with this application,

Signed . . . .
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FOR EVERY TUBE AND pURPOSE
Not just condensers, but Condensers by
Specialists comprise the CARDWELL line

Transmitting condensers for various voltages, single and
split stator, for tuning, neutralizing and push pull circuits.
Mechanically right and electrically efficient, CARD-
WELL transmitting condensers have no peer and have
been for a decade ""The Standard of Comparison."

Among the special purpose condensers is the 201-E,
a Taper Plate condenser, in which the stator plate is
adjustable, affording maximum capacities from 50

mmfds. to 10 mmfds. with a constant minimum of
7 mmfds.

For tuning push pull circuits in receivers, the 202-E with Taper
Plates is particularly useful. It is a split stator condenser with
common rotor, capacity — each section — 150 mmfds. Sec-
tions in muliipie — 300 mmfds. Sections in series — 75 mmfds.
Other Taper Plate condensers are supplied in capacities from

75 mmids. to 500 mmfds. The CARDWELL Taper Plate

condenser is used in many standard receivers of the U. S. Navy.

Especially designed originally at the urgent request of a world renowned
manufacturer for use in a newly developed aircraft fransmitting and receiving
set, MIDWAY receiving and transmitting condensers are available to you
with the unqualified encﬁarsamenl of the country's best experts. Though light
and compact, the MIDWAY is not a midget grown up but the good CARD-
WELL reduced in size and retaining in a small condenser all the advantages
of correct design and sturdy construction so long identified with the products

of CARDWELL.

For neutralizing and balancing, the CARDWELL "Balancet' is supplied both in
single and dual models, from 15 mmfds. to 50 mmfds. and may be fumished with
mounting bracket and rotor lock for semi-permanent adjustment. The rotor lockin
device can be furnished separately for use with our other condensers, if desire

Also large high voltage transmitting condensers for commercial communications and Broadcast-
ing Stations, comprising a well rounded line worth knowing about.

SEND FOR LITERATURE

CARDWELL CONDENSERS

THE ALLEN D. CARDWELL MFG. CORP'N
83 PROSPECT STREET . . . BROOKLYN, N. Y.

The supplier who tries to discourage you, or attempts to substitute, or refuses to supply CARD-
WELLS has not your interest at heart. He can get CARDWELLS for you if SERVICE means as
much to him as a little more PROFIT, Get what you want — insist on CARDWELLS. Order direct

from us it your dealer will not supply, or let us tell you where you may buy.

‘““The Standard of Comparison’’




A. C. Keying Relay
Keys directly from 110 volt A.C.
Lines.

A two pole relay, one pole for
plate circuit, one for the grid
circuit,

It follows a key up to 40 words
a minute,

Totally shielded by cast aluminum
case.

VITROHM
GRID LEAK

s ]

Time Delay Relay

Protection to Mercury
Rectifier tubes by a definite time

delay between filament and plate

Va por

voltages.

15 to 60 seconds’ time delay set-
ting.

Dimensions 4-7/8"" x 6-1/8" x
3-1/16" (enclosed).

Arranged with back connection

for panel mounting.

4 . ' — e o
. _'_. hu.'a'.' '!' &%

WARD LEONARD ELECTRIC CO.

MOUNT VERNON. N.Y.

Al



'With a Vibroplex Sending is Easy ‘
Great QJ& Easyvy-Working |

Genuine Martin No. 6

VIBROPLEX

Reg. Trade Marks: Vibroplex, Bug, Lightning Bug

In Colors
Blue
Green
Red

The Choice of
| Good Operators
Everywhere

Black or Colored . . 217

Nickel-Plarted. . ... . 19

Slightly higher in Canada

Easy to Learn—
Simply Press Lever—Vibroplex Does the Rest |

Anyone who can send on an ordinary key can send beller,
faster and easier with a Vibroplex. It saves the arm, pre-
vents cramp and loss of grip and develops a smooth, clear,
uniform style of sending.

S . Now is the time to get your Vibroplex. The Great New, |
Famous Improved Genuine Martin J ;

Vibroplex Fasy-Working Genuine Martin Vibroplex. This is the bug |
Used by tens of thousands of operitors you want because it is the smoothest, easiest-working bug on
because of its ease and perfection of : g g ;
sending. Large contact points. Black or the market. Experienced operators know this — that’s why
Colored, $17. Nickel-Plated, $19. over 100,000 use and endorse only the Genuine Martin
Vibroplex.

Don't deny vourself this New, Easy-Working Vibroplex
any longer. Place your order NOW for immediate delivery.
Shipped anywhere on receipt of price. Money order or
registered mail.

Famous Blue Racer Genuine Martin Be sure the bug you buy is the Gen-
Vibroplex No. 4 uine Martin Vibroplex., Look for the

: i Nameplate — that's yvo
A small model with all the advantages i'\.}hrﬂ],‘llE‘I : l.lm"m L]L':t 3 tt :}Is_i, o
of the larger instrument., assurance of compiele satistaction.

Black or Colored, $17 Write for Catalog
Mnickel-Plated, §19

— THE VIBROPLEX CO., INC.
Special Radio Model 825 Broadway New York

This Special Radio Model is
fitted with Extra Heavy, Spe-
cially Constructed Contact \ )
Points */w-inch in diameter to ]"r.!'{.'p.ﬁ.mw.

break high current without use Algonquin 4828
of relay. Black or Colored, $25

]. E. Albright
President




For Amateurs

Only

This new three-tube
Ham receiver bristles with
original and ingenious fea-
tures. Its efficiency and
vase of handling will be a
revelation to  everyone
who employs it,

Read R-Rating
Direct

The attenuation control
is arranged so that angle
of rotation is directly pro-
portional to the R-Rating
of signal intensity. Con-
trol wheel is =0 mounted
that it may be operated by
the hand that docs the
tuning. This is a new and
exclusive feature.

NEW! the NATIONAL SW-3 HAM RECEIVER

A three-tube head set receiver with one stage of
AF, for full A.C, or storage battery operation with
6 v. heater tubes. A.C. model uses two 235 tubes.

EXTREMELY HIGH SIGNAL TO NOISE
RATIO —a feature of the 5W-3, EXTREME

STABILITY AT POINT OF MAXIMUM SENSI-
TIVITY. Emploving hitherto unknown feature of
235 tubes, the point of maximum sensitivity is
approached along inverse exponential curve, giving
stable operation without critical setting of control.

TRUE SINGLE CONTROL. Easy to tune and log.
ALL COILS WOUND ON R-39, especially de-
veloped for NATIONAL CO. by the Radio
Frequency Laboratories, practically eliminating
dielectric losses in coil fhelds,. AMATEUR BAND-
SPREAD COILS STANDARD EQUIPMENT.
Free from fringe-how!l. Compact: 934" x 914" x 7",
specially suitable also for portable aircraft and boat
use. THE PRICE IS RIGHT.
Write for Bulletin SW-3T

R. F.
TRANSFORMERS

Available Lo
range from 33
to 150 k.c. Forms are

COAET

mi.Cs

E moulded R-39, the
) new low lo=s coil ma-
terinl developed by Radio Fre-
quency Laboratories. Blank forms

also available for winding experi-

mental coils.

SE AND ST
VARIABLE

CONDENSERS

Maodel SE, a spe-
high-fre-
quency design,
not a cut-down broadcast joh.
Insulated main bearing and con-
stant impedance pigtail. 270 de-
gree gtraight-line frequency plates.
Model ST has 180 degree equitune
plates. Either model available in
capacities up to 150 mmf.

111

LEVER-TYPE INDICATORS
Types S, M and J

For trnnsmitter panel use. Bakelite
handles, bronze pointers, available
for 4" and 31" shafts Details on
request. Etched metal scale now
included with M and ] Indicators.

NEW DOUBLE SECTION TRANS-
MITTING CONDENSER. Model TM

For push-pull transmitters or for
High-C cireuits (connect two stator
sections i n parallel), or connect both
sides in series to double wvaltage
rating. Made In capacities op to
0023 Mid, and in larger sizes in
TMU {rames.

PRECISION
VELVET-
VERNIER

DIALS

Tvpe N

Made in four-inch
and six-inch sizes. Solid (erman
Silver Dial for use in amateur re-
ceivers, frequency meters and other
apparatus requiring maximum ac- |
curacy. Lquipped with real vernier, |

four-inch dial reads to 1/10 div.,
six-inch model can be estimated to
1. 20 div.

THE
POWER
UNIT

A separate unit
with cable and
soft rubber covered connecting plug,
especially designed for humless
operation of high-frequency receiv-
ers. 180 Volt B, 2.5 Volt filament
supply. Licensed under R.C.A.

‘atents, ]I

x> NATIONAL

Amateur Parts and Receivers
NATIONAL COMPANY, INC., Sherman, Abbott & Jackson Sts., Malden, Mass.

Xiil
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Amateur’s Bookshelf

00D TEXTBOOKS and operating manuals should be on every amateur’s bookshelf. We

have reviewed practically all the books in which the amateur would be interested, and

have arranged to handle through the QST Book Department at A.R.R.L. Headquarters those

volumes which we believe to be the best of their kind. Take pride in a small but good radio
library; buy a few good books and get into the habit of reading them.

Principles of Radio, by Keith Henney. This book is chock-full of meat for the experimenter. The sub-
jects treated range from the fundamentals of electricity to the most modern concepts of modulation and de-
Lo A T D D0 IR RN IEIE - o ov s v ns s b a T ne s Sk Saala s LA i E e N R R m e Wh N e e A A TR $3.50

Elements of Radio Communication, by Prof. J. H. Morecrofi. This is a new book by the author of the
“Principles” listed below. It is about half the size of the larger work, and the subject is treated in more ele-
n:t‘nlanr fashion. Simple algebra is sufficient. An excellent book for the “first-year™ student. 269 pp.h l;’g
Mustrations.........coccviaossnsnsnns P e T A e s ’

Principles of Radio Communication, by Prof. J. H. Morecroft. An elaborate general textbook, and one
of the recognized standards on theory for the engineering student. A working knowledge of mathematics is
desirable for the reader who expects to get the greatest benefit from this work. 935 pp., 53 x9........%7.50

Radio Engineering Principles, by Lauer and Brown. While not as voluminous as “Morecroft'" thiz excel-
lent general textbook on radio principles is the favorite of many students. A moderate knowledge of mathe-
MERIng 18 T, O DD SEE BT i i v 70 B M A R ce ... 33,50

Experimental Radio, by Prof. R. R. Ramsey. Revised Edition. A splendid book for the experimenter,
This is a laboratory manual, describing 128 excellent experiments designed to bring out the principles of
radio theory, instruments and measurements, 150 illustrations, 229 pp., 534 x7 ......... R A $2.75

Radio Theory and Operating, by Mary Texanna Loomis. Although giving a moderate amount of theory,
it is essentially a practical handbook for commercial and broadcast operators, and as such ranks among the
foremost publications of this sort. Used as a textbook by many radio schools. A good book for any amateur,
1000 pp.. 800 illustrations. . .- voeevnsavsnssnss

The Radio Manual, by George E. Sterling. Another excellent practical handbook, especially valuable to
the commercial and broadcast operator, and covering the principles, methods and apparatus of all phases of
radio activity. Over 000 DP.. . co e arsssrrrsssaasansassocracsnssnsasassssnsss . < % |

Radio Telegraphy and Telephony, by Duncan and Drew. Still another work along the lines of a general
practical handbook. In size it is approximately the same as the two listed just previously, and the subject
matter generally follows along the same lines. A good book in this class. 950 pp., 468 illustrations .....$§7.50

Practical Radio Telegraphy, by Nilson and Hornung. Written particularly for the student training fora
commercial license, and covering theory and apparatus. A practical handbook. 380 pp., 223 illustrations.

HHEE B RS BN RS b BF S meow B EE B R R W R EE R R m RN R W W E R & -

$3.00
Radio Data Charts, by R. T. Beatty. A series of graphic charts for solving, without the use of mathematics,
mos&t of the problems involved in re:efverdﬂisn. B Bl Bl X Ll il i sneersd s e va v loii

Thermionic Vacuum Tube, by 1. J. Van der Bijl. For many years this has stood out above all other
works as a theoretical textbook and treatise on the vacuum tube and vacuum tube circuits, A knowledge of
higher mathematics is required. Not a book for the beginner, but for the laboratorian and engineering stu-
dent it is without a peer.......... I o P p o gyl Sy $£5.00

Radio Operating Questions and Answers, by Nilson and Hornung. Revised Edition. This iz intended as
a companion volume to *Practical Radio Telegraphy” by the same authors. In conjunction with that work
it should leave the commercial license applicant well prepared for his examinations. There is a chapter on
amateur license questions and answers, 100. 267 PP, 338 X B . . i niinanatarnananaan £1.00

How to Pass U. S. Government Radilo License Examinations, by Duncan and Drew. Intended as a
companion volume to “Radio Telegraphy and Telephony' by the same authors, as a guide to the applicant
for commercial licenses. It is not a text in itself. The chapter arrangement follows that of the sections of the
commercial theoretical examination, each being made up of typical examination questions and their answers.
169 pp., 92 illustrations...... S TN TR T i Ty R B e e T RSN < |

Theory of Radio Communication, by Lt. John T. Filgate, S.C., 1L5. Army. An excellent book on the
theory of receivers, transmitters and associated equipment for those familiar with elementary electricity and
magnetism. 250 pp., 180 1llustrations. . . .. oo it i e T e B $2.00

Radio Traffic Manual and Operating Regulations, by Duncan and Drew, A book for students, amateurs
or radio operators who contemplate entering the commercial field; it will enable you to learn quickly and

easily all the government and commercial traffic rules and operating regulations. 181 pp. . ........... 32.00
ABC of Television, by Raymand F. Yates. A practical treatment of television with particularly com-
plete chapters on photo-electric cells, amplifiers and scanning methods, 205 pp., 78 illustrations. . . ... .$3.00

Manual of Radio Telegraphy and Telephony, by Commander (now Admiral} 5. 5. Robison, U.S.N.
Published by the Naval Institute. Covers both the theoretical and practical ficlds. 895 pp., 63{ x 9. _$4.00

Prices include postage
Read "em and learn!

AMERICAN RADIO RELAY LEAGUE, INC.

West Hartford, Connecticut



BUY FROM THE OLDEST
AND MOST CONSISTENT
HAM SUPPLY HOUSE

AMERICAN Filter Choke 30 Henryvs — 300 mils. (Fig. 4)
Cat. No. 1735 SPECIAL 8$8.75

CARDWELL T'R;\:f”ﬁ,‘i}il'ri'[xﬂ L‘TDHI}IEHHER. 147 B,
00044 mid. Other prices on request. (Fig. 10)

Cat. Mo, 2765 SPECIAL 57.00
AMERICAN Power Transformer, gives 3000 volts c.t.,
tapped at 1IN each mde. 300 Watts, (Fie. 8)

Cat. No. 1013 SPECIAL $9.75
BEEHIVE Insulators for transmitters. (Fig. 1)

Cat. No. 3779 SPECIAL § .11
STROMBERG-CARLSON 250 Watt Power Translormer,
gives 1200 volts e.t. 7.5 for 2-281"=, 7.5 for 2=-250'z, 150 volis
¢t and 4 volts. (Fig. 12) Cat. No. 1011. § 4.75
THORDARSON now 1 3202A 250 Watt Power Trns-
f-rfml't. gives 1200 volts c.t, 7.5 volts In two c.t. windings,
2.5 volta at 14 amps, (Fig. 2 Cat. No. 1001. § 5.75
THORDARSON T-3321 175 Watt Power Transformer, gives
1150 volts c.k., 7.5 volts in two c.t. windingz and 3 volts.
) Cat. Mo, 1002, § 3.25
Same Transformer for 25 cyvele use. Cat. No. 1043, 55.75
R(".-IH'[I'II':H k-5 Dynamic Speaker with 210 power amplifier
and “B” supply unit, in cabinet, less tubes.

Cat, Mo, 7525, $14.50

THORDARSON Sonora Power Transformer, T-3952, 100
Watts, gives 700 volts c.t., 5 volts for 280 and 2.5 volts for
7 tubes Cat. No, 1005, § 2.25
same transgflormer for 25 cycle use. Cat. Mo, 1048, § L.75
']:”UH”.‘LHSUN T-2430A 150 Watt Power Transformer.
gives 800 volts c.t. at 330 mils and 3 volts at 4 amps.

& Cat. No, 1006, § 2,75
ITHORDARSON Double Filter Chokes, two windings, cach

18 henrys, 250 mils. Cat.No. 1751, § 4.75
THORDARSON Double Filter Chokes, two windings, each
30 henrys, 100 mils. (Fig. 7) Cat. No. 1768, § 1.95

THORDARSON Single Filter Chokes, 30 henrvs, 150 mils.
Cat., No, 1767, § .75
R.C.A. Doulle Ifilter Chokes, two windinesz, each 30 henrys,

100 mils, Cat, No, 1760, § .75
CHICAGO TRANSFORMER CO. Filter Choke, 30 henrys,
120 mals, Cat. No. 1753. § 1.25

AMERICAN Filament Transformers, 2.5 wvaolts ot. in two
windings at 11 and 3 amps. (Fig. 6) Cat. No. 1251. § 2.75
AMERICAN Filament Transformers, 2.5 volts o.t. in two
windings at 11 and 3 amps., 3 volts at 3 amps. c.t.

Cat Mo, 1252, 8 1.25
AMERICAN Filament Transformers 1.5 volts at 7 amps,,
2.5 volts at 314 amps., two windings of 5 volts at 2 amps.

cach — all center-tapped. Cat. No. 1253. § 2.75
DEFOREST 552, 75 Watt Tube. Cat. No. 3039, $24.25
DEFOREST 566 Mercury Vapor Tube.

Cat. Xo. 5047. § 9.00
SOVEREIGN C401, 3 wolt tube for Sparton, Cleartone,
Day-Fan Receiviers ote, Cat. Mo, 3077, % 1.50
DUBILIER 11% nifd. Filter Block, 3 mid. at 1000, 4 at 600
and 43 at 160 volts. (IFig. 3) Cat. Mo, 2001, § 250
DUBILIER I’L 571: 4 mfd. at 600 D.C. Wkg. Voltage.
[(Fig. 9 Cat. No, XYM, § 1.25
SIGNAL CORP. "Speed Bug™ Keys., Cat. No. 8034, $10.25
AMERICAN 50 Watt Sockets. Cat. No. 8022. % 2.25
AMERICAN 250 Watt Mounts. Cat. No. 8023, § 2.50
AMERICAN Double Button Alikes, 200 ohms, will tcke up
to 40 mils per button. (Fig. 3) Cat. XNo. 7001. $19.50
R.C.A, Power RKheostat, 'R-=5337, 13 amps. For larpe trans
mitting tubes Cat. No. 4253. § 2.75
QUARTYE Guaranteed Oscllating Crystals, 3300 to 000
k.. Cat. MNo. 3016, § 5.25
AIR-GAP Crystal Holders, Q5T s idea of varyving vour ervstal
freouemncy. Cat. Mo, 3021, § 4.50

T.GT.P, 30 Watt Transmitter with large power pack, com-
pletely wired, with Jewell Meter, Uses 2-281 and 1-210 tubes.

-Eﬂ,',""."'. j | OST specitications. Cat. No, 83032, 548,758
| D | - BRANDES Superior 2000 ohm headphones, ideal for s.w, ' .
Cat. No, 9022 £ 1.45 | .I"".:-.

BBL Giant Magnetic Unit. Cat. Mo. 3276. 5 1.75 IF !
NEON Y Watt Bulb. Cat. No. 3060. § .65 T
NEON 2 Watt Bulb. Cat. No. 5061. % .90 chone .*--_']ljl"iT!.'.'E:.
AEROVOX 7 mifd. Filter Block, 2 mfd. at 1000, 2 at 800 and HUENSER
3 at 400 volts, Cat. No., 2002, § 2.00 - liter
WESTINGHOUSE 1 mid. 2000 volt Filter Condenser (£ Db
volt teat). Cat., No, 2061, § 3.25
FLECHTHEIM Transmitting [Filter Condensers. (Fig. 11)
Lat. MNo, BOO] .C. Wke, Voltage
Capacity 15043 2000 3000 00D
Imfd.. ..o vvvvcinnsancs. BLTD $6.00 312,00 $50.00
2 mid. el e e g 510 9.00 19.50 95,00
dmfd......... e s B.70 15,60 36.00 175,00

We are aunthorized distnbutors of Jenmking Televislon
Equipment.

Also power transformers, condenser blocks, and chokes
for replacement in SPARTON receivers.

Please Use Catalogue Numbers
When Ordering

Send For Our Complete Catalogue
on Ham Equipment
AMERICAN SALES COMPANY
0-44 W. 18th St. New York City
XV




THREE METERS EVERY
X-MITTER NEEDS

PLATE
D. C.
MILLIAMMETER
(Model 301)

Viilliammeter List

AMMETER OR
MILLIAMMETER
(Model 425)
Ammeter List Price. .. . $13.50

VMilliammmeter List

: S Price . .......... %8.00
Price............$15.00 -
A. C. FILAMEN'1 F
VOLTMETER i

detailed Vs

(Model 476) ; r aation d

L) E2E°T :
List Price...............5%8.00 * ¥
Vd
- - . = ¥ 'Ilf

Available in either Bakelite or metal g TN
cases at the same price. v 7 ELECTRICAL
INST. CORP..

/ 602 Frelinghuysen

/" Ave.. Newark, N. J.
w ESTO N E L ECTR l CAL‘;’ / Please send Circular
v i

J1 FREE of charge.
INSTRUMENT CORP. /':_,.m._,_

602 FRELINGHUYSEN AVENUE 7 ..
"
NEWARK, N. J. /

...-""’ street
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NATIONAL CARBON COMPANY, 1xo.

CARBIDE AND CArBON Buoirpixc

HO. 20 EAST FORTY-BECOND STREET °

& LE ADDRESS :
CARBON" NEW YORK . NEW YORK lMarch 10, 1931

and the DK records which vou have coralled.

‘Dear CI-!-I

Are you gettine maximun p-arfumanua from that short weve receiver
gr trasmmitier #hfeh *_urm. g9 earefully ﬁeaignaa and built?

Tubes pigy a very lmgortent part in ths operation of those sats
In fact, the best designad -
set is only as good 88 1ts poorsst tuba.

Tubes wear out or lose their sansitivity (mutusl condictance) ‘sg-
gradua lly that the resultant imvairment in set performance is not readily
spparant to thes sverage radic exverimenter,

Therafore, unless you frequently test your tubes, your receiver.
and tranamittier may be operating at aun::h grf:atl_,r reduced efficlency that
vou ¢an no loager "work™ DK, -

Wwhen vou replace the worn cut tubes, be sure that the new ones are
ur=to-date 1931 tubes, because tremendous Improvements have been made in
them during the past year.

Eversady Samytheon 4-pillar tubes are up-to-date and incorporate
sll of the latest developments, In addition, they utilize the matented
iversady Raytheon 4-pillar structure whish brovides greater irherent uni-

formity of electrical charactermti{ra and insures that tna;:'a uniformly
‘axesilent charactarastics will peach the tube EGEFEE'G unimreried by qhi}:pln&‘

and haddling.

E:‘ww‘a' %mﬁmﬂﬂﬂ, INC,

F.S5. e will be glad %o send to seriouas experimenters furthsr detailed
Information on techniecal sdvantapes of 4=plllar radio.tubas. Just drop

us 8 card,

xvil



Every Amateur Uses
These Forms

Everything that you’ve wanted
in a log is in the Official
$§ ﬁ*mwﬁﬁkﬁ@% wsreve § | A. R. R. L. Log Book

T s i i

HEMAE R L -CORRERESH Od e O

New page design to take care of every operating
need and fulfl the requirements of the new
regulations!

i o T g

Lk " it

- New book form! No more fussing with binders, or
MEMBER'S CORRESPONDENCE STATIONER Y trying to weight down loose sheets when the
One color (black) heading now being used at greatly =

| A . i
reduced cost to members, breezes blow!

Write vour radio letters on League stationery — it
identifies yvou.

-

New handy operating hints and log-keeping

i el s b Py deyed o omanps a N ErEiER skl
Lmp o WA LT s AR m R —— B e L i e

Lithograplied on 815 x 11 heavy bond paper, suggestions, put where they are always convenient!
100 sheets. . ........ v — S0c
2506 sheets. ... . ... e e £1.00
SO Eheeta. ..o i rh sa e _$1.75
Postage Included AMATEUR RADIO STATION LOG
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}:?E:::;E_*“ [ —— e HERE are 39 pages like the one above, 814"
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E L larrer 4 Thirty-nine blank pages (backs of the log pages)

to be used for notes, experiments, changes of
equipment, etc. Durable covers ol heavy stock

mitmEny mr—rm

Becy | T = T e | with space for your station call and dates over
ﬁﬂ g [ o i 0 R T which the log entries extend. On the inside covers
S e R and first two pages are complete nstructions on
OFFICIAL A R.R.L. MESSAGE BLANKS maintaining your log, convenient tabulations of

\lost convenient form, Designed by the Communica- the most-used  signals, miscellaneous abbrevia-
tions Department of the A R.R.L. Well printed on good 1OTS erating hints. amateur prefxes and sienal-
bond paper. Size 837 x 734, Put up in pads of 100 sheets, tign3, 0P & ;T : P g

One pad postpaid for 33¢ or three pads for §1.00, Etrength scales. The information VOu want, a]wa]rs

at yvour Anger-tips.
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The new regulations require a log; a well-kept
one identifies your station; a uniform series consti-
tutes a progressive and permanent record,
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[Log Book 1s the best yvou've ever scen.
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(for Canada, etc.) le each, postpaid. PGStPHId ﬂﬂ}lbherﬁ
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Are Your Tubes Fagged Out?

R-8 e

R-9
R 8

- | 7
R3
22

R'S /
R/ R- R

RN-OUT TUBE
ro \

DUR[HG the day and even into the “wee small hours” of the
morning, your transmitting tubes are performing the exacting and
difficult task of carrying your dah-dah-dit-dit-dit, dit-dit-dit-dah-
dah’s to your amateur friends in every part of the world. Such
faithful service saps the strength of even the finest tube, and in
time reduces its capabilities to such an extent that it is no longer
serviceable.

The progressive amateur appreciates this situation and will not
jeopardize the operating efficiency of his transmitter by using
tubes which have lost their punch. He renews such tubes with new
and vigorous RCA Radiotrons—the tubes which he knows from
experience to be the standard of comparison.

Technical Bulletins have been prepared on RCA Radiotrons
UX-171A, UX-222, UY-224, UX.226, UY-227, UX-245, UX-280,
UX-281, UX-852, UX-865, and UX-866. If you would like to have
a copy of these, please address the Commercial Engineering Dept.

RCA RADIOTRON CO., INC. ~ HARRISON, N. .

A Radio Corporation of America Subsidiary

RCA RADIOTRONS

« « THE HEART OF YOUR RADIO » »

X1X



Equip with General Radio

.' ENERAL Radio builds ruggedness and reliability into its apparatus.

That is why engineers all over the world depend on General Radio for
precision measuring instruments. The same qualities appear in our amateur
equipment, and vou will save yoursell money and spare yourself many
rroubles by installing General Radio apparatus in vour amateur station.
The following is a partial list. Write for a catalog.”

Transmitting Condensers

Sizes [rom 50 to 500 uuf rated at 3500 volts, peak are available. Each unit
1= equipped with four brackets for table mounting.

Band-type Condensers

The dynatron oscillator makes the best amateur frequency meter. The
(General Radio TyprE 556 (formerly Type 357) Amateur-Band Condenser 1s
ideal for use in it.

Rheostats

High-resistance low-current models for receivers and low-resistance high-
current models for transmitting tubes are available.

Sockets

Our new line of sockets with isolantite bases, especially designed for high-
frequency transmitters and receivers will interest you.

* All these and many other ttents
are described in Bulletin 932-H 1.
A copy is vours for the asking.

GENERAL RADIO COMPANY

OFFICES d LABORATORIES ' FACTORY
CAMBRIDGE A, MASSACHUSETTS

Pacific Coast Warehouse: 274 Brannan Street, San Francisco

xX
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LATEST SPECIAL PRICES

These are made of . E. Sections.

Arsco condensers,

I mid. 3500 volt, transmitting filter condenszers. , .. . 50,50
2 mfd, 35300 volt, transmitting filter condensers, ... ... 4 W
1 mid. 3000 volt, transmitting Giter condensers, .40
2 mfd, 3000 volt, transmitting filter condensery, 12,50
4 mfd. 2000 volt, transmitting filter condensers, , ... 8.50
& mid. 2000 volt, tranamitting filter condensers. . . ... 12.50
16 mid. tapped at & mfd, 1250 volts, D, C......... 8.30
Emfd. 1500 volts. . . .0 v vt sy 2.00
2 mid. 1500 volts., . . e e 3.50
4 mid. 1500 volts . _ . _ . i et iiaae 5.75
2 mid. 1000 volt condensers. . .. ... . ¢ veinrsonrs il

Yo mid, 1000 volt condensers. . .. ... .. 0cvinneas S0
4 mfd, 1000 volt condensers . 1.00
The above three condenaers are un umuntcd lmt :s-zaied

in parafn, Sturdy leads.

2 mifd, 1150 volts in fiber sealed box. Beautiful job.. ... 1.50
4 mid. 1250 voltz oil impregnated condenser. . ....... 3.25
Genuine dustproof plug-in  crystal holders (G.R.

Plugs), list $15.00, special, Hmited quantity ., ... .. 3.25
Crystals 80 meter band ground to your frequency. . .. 4.75
Unfinished crvstal hlanks. . .. .. 1.73
Fimislu«] and oscillating blanks, 2.75
Dustproof hakelite crvstal hu-ln:h e e 1.50
Uiniversal Microphones, latest tyvpes, m-:‘rr!f*] EB 14.80)
MNew Universal model K . oo saniaissess 20.00
Poow Univerzal model LL . 43,00
[niversal baby mic m]:hunm QRQ Tﬂi}uhl11 ==|H=+:|:LI 2.95
Universnl Handi-Mike mucrophone , ‘e .00
Liniversal single hutton microphone traim{mmer 3.05
Universal donble button microphone transformer. 015

Arsco 50 watt sock:ts, new type, sturdy const. . .. .., A5

Araco 75 watt sockets, new type, sturdy const. . 1.35
Arsco 204-A 250 watt sockets, per set, iy 1.05
Araco sockets for W.E, 212-D type l:.llﬂ.rP aLH:LLI'.'*i I}rﬂ'f.-

and hakelite construction . . .. .. .. 3.50
Slightly used Teleplex with fourtapes. .. ... .c.u.. 13.50
Slightly used Owmnnigraphs, hfteen dials. .. ... ... .. 15.00
Cardwell 147E (4530} volt condenacrs, . i .50
Cardwetl 164 B 0002 3-3000 volt condensers. .. ...... 3.25
Arsco 750 wolt, 200 mill power wired and assembled

with external 7 W volt winding, filtered ready to use 25,00
Racon large power dynamic units. .. .. e ¢ : 4.5 00
Kenotron KA -1 rectifier 10,000 volts at _3’. anps, pair. 44000

THORDARSON TRANSFORMERS — LATEST TYPE

T-2385 — 550 and 730 volts each side of center.. . .25
T-2387 — 1000 and 1300 volts C.I', 300 watts....... 12,70
T-Z3REA = 1500 aod 2000 voles C.T, 500 watkts. . ... 17.040
T-2380A — 1500 and 200 volts C.'T". 1IN watts. . ..., 23.00
Microphone trans. T-2357 single button. 2.935

Microphone trans. T-3020 double buttonn, . ......... 5.70
Microphone trans. T-3180 double button ., .......... 11.50
Filament trans, 7 34 volt center tapped T-2230, ., ..... - 4 .25
Filament trans. 12 volt C. T, T-238Z, 80 K.V.A...... 5.70
Filament trans. 12 volt C. T, T-2383, 175 K.V.A.. ... B.Y5
CGrenuine De Forest 510 tubes, new, o ) 5.40
U1K, 210 tested and functioning ., , . ....... e e 1.20
Used Western Electric 211 Eor D tubes. .. ........ 10.00
New Western Electric 211 Eor ID tubes. ... .. .. .. 17.30
RCA. UV. 2llnew ......ovvcunnians 22.00
Uased Wheatstonie Bodees. . ., .00 onn. 531[’]{'} am! 4500
New Cardwell midway trans. condensers 70 mid. ... 2.35
New Cardwell midway trans. condensers 130 mfd. . J.50
Mew Sprague 8 mfd. electroivtic condensers. . . ... ... 1103
New Mershon 18 mfd. electrolytic condenser. . 2.00
New Desien National -3 mercury vapor prepadd | | EURAE]
Mercury Vapor R-4 for high power Rectobulbs, prepaid 20,00
And here’s the R-81 rectobulb, ideal for rectifier up as

high as 1000 volts, special | . oy 4.40
Slightly used R.C.A. U.V.-831 lIiH{J '-mt.ter'a: guar. . 175.00
MNational var, condensers, 00045 three thotsand 1.(:-|r.

with velvet vernierdials. . .. ........ ... couan Q.50
New CelCo 230-2 volt (199 tyvpe) Non Microphonic, ., . . 1.25
Mew Cello 231-2 volt (120 type) Non Microphonic. . . . 1.25
New CeCo 232-2 volt screen grid [D.C, | : 1.90
Sangamo 000235, 0005, 002, 001, 5000 m:rkt ﬂﬂndmsms 112
Enameled number 12 aerial wire, 10460 ft, . s ]
Enameled number 12 asrial wire, 200 ft., .. 1.65
Stand-Off insulators, similar to Geueml Radlu each

8.10 or dozen . R S R L R 1.00
R.C.A, 11X, 7;:.1‘1 new, ten -:m]xr ........ PRt e 5,50
Arborphone A.C. amplifier, two units, power pack and

binding post job, fdeal for speech amplifiers, pair. . . 10,00

Blank Home Recording records 67 $.45, 8" 8.65, 10" .. B

Weston pattern 301 0-50 mills, D.C, ; 4.00
R.C.A, 14" photophone dynamic speakers, llﬂ w‘{j}Jt

D.C. feld resistance 1000 ohms, voice coil, 12 ohms,

gpecial . L e N 12.00
Mational :|::r:>c'mm1': t‘-.’]:l{" ""J r_lulq T A S S T R 3,75
Signal Wireless code practise L::1.5 r:a.:ump!et: ......... 2040
Pvrex doubla lead-in bowls, complete. ....... 1.50
Aluminum Panels Number 14 gauge.
i x10net. .. e 5.30 L B e e P L L 12
Ixladnet..ovoennans Rt Ax18...... 02
i 355 . ] 1 PN B2 5x 28, .., 1.20
Tx24, ............. 106 24x72............. 1000
LT b [Ty i MU E e Lt o (T 57 Special sizes cut to order.
Double slot-comnerstip, twoft. for. .. ... e inrins L

Aluminum cabinets made to order,

Write for free Ham Sheet

UNCLE DAVE’S RADIO SHACK

115 North Pearl Street

Phone 4-57 46

ALBANY, NEW YORK
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Single hole
mounting

One-piece
anode

Vent-metal
enclosed

Dull Mickel

1931 witnesses the definite triumph of the SPRAGUE
INVERTED TYPE ELECTROLYTIC CONDENSER which
is now specified by most of the leading radic manufacturers,
producing the largest volume of radio receivers absorbed by
the American public.

Mo other device can compare with the SPRAGUE CON-
DEMNSER for efficiency, economy and performance in the
perfecting of the Filter Circuit, Produced with absolute uni-
formity, Sprague condensers are specified by those who
seck maximum efficiency.

Write for illustrated booklet, diagrams, eic.
Department

SPRAGUE SPECIALTIES COMPANY
MNorth Adams, Mass.

£X1i

Small
Space

High
Capacity

High
Vaoltage

Sell-
Healing
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