


There are a lot of
short-wave “ Manuals”

— but what of it?

There’s only ONE

By HANDY and HULL

Now in its 82nd thousand

This book is a publication of the American Radio Relay League,
the amateur’s own organization, written by amateurs for amateurs. It
is hailed everywhere as the greatest help that an amateur ever saw.
4] Because it starts in at the very beginning of the story and tells
what amateur radio is, how to become an amateur, how to learn the
code, and how to operate a simple station, it is an invaluable and a
sympathetic guide for the beginner. ¢ Because it progresses through
working descriptions and building instructions for many varieties of
receivers, transmitters, power supplies and antennas, and because it
goes into all the intricacies of station operation and message handling,
it is an indispensable necessity for the proficient amateur.

A world of valuable information, printed in “QST’’ format and
bound in durable paper covers so that the price may be modest.

Blue-and-Gold Paper Cover, $1.00

Stiff Buckram Binding, $2.00

We honestly don’t see how you can get along
without the Handbook., Order yours today!

AMERICAN RADIO RELAY LEAGUE
HARTFORD, CONN,, U. 8. A.

L




“The quality and life of CeCo Rudio Tubes
compare with any that are manufactured today.”
R. C. Hiner, MAY, STERN & COMPANY, PITTSBURGH, PA.

There's new pep for
summer transmissions in
CeCo Radio Tubes.
Amateur stations use
CeCo Radio Tubes types
245, 210 and 250 for
oscillators, modulators
and power amplifiers.
CeCo Tubes — products
of CeCo’s experimental
station—are built to your
special  requirements
vo vousvows  anld hlghest standards.”

1. The CeCo l‘..ngmee ng Labo-

ratory np erates wtation WIXAC

for ng and dev l oping power

mhes.

¢, The CeCo Power Pentode P6

can be used as a buffer nmpliﬁer

jn transmitters or as an output

mamitiers ox l RESIDENT
auiplifier in receivers. 1 'ECO MANUFACTURING C0., INC.
PROVIDENCE, Rt. L.

CPC“ Racfz?)gg"ubes1
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THE NEW TYPE 334-Z
VARIABLE CONDENSER

Maximum Capacitance, 500 uuf

SPECIFICATIONS
HIS condenser is made in two sections so placed that the rotor is balanced without requiring a
counterweight, Both rotors are connected, but the stators are isolated from cach other.
Breakdown Voltage: 3500 volts, peak. Condensers are built in jigs so that the 0,088 inch spacing
between rotor and stator plates is accurately maintained.
Mounting: For panel or table mounting, Four feet supplied with cach unit. Drilling template
furnished.
Dielectric Suspension: First~quality hard rubber.

Twpe Capucitance Chverall
Number Max. Min. Dimensions Weight Price
334-Z 500 uwuf ] 35 uui x 11 in, 3514 1b. £10.00
*334-R 250 pui | 30 uuf x 634 i 2 lb. 5,50
#334-T 100 uuf l 15 uuf x4 in. Exﬁ 1b. 2.75
*334-V 50 wul 10 gl % 3% in, 3% 1b. 2,50

¥ Single section models, with counterweight.

. ©rder from this ad and if cash accompanics it we will pay the transportation charges anywhere
in the United States or Canada. We ship within twenty-four hours after we get your order.

GENERAL RADIO COMPANY

CAMBRIDGE A MASSACHUSETTS
274 BRANNAN STREET, SAN FRANCISCO
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Robert 8. Kruse
and NATIONAL
CO. engineers col-
laborated inthede-
signofthis remark-
able, new high-
frequency receiver.

| No Hum on Phones
with full A. C. Opemtion
NEW NATIONAL $¢e We 5 THRILL-BOX

Easily assembled by anyone with genuine NATIONAL RADIO PRODUCTS

Full A. C. High-Frequency operation.
Actual single control. Set and forget i The Condensers

. N SE- SN,

the antenna trimmer. Tunes and logs i Condemsers. Lasulsced
: . bearing, constaat im-

as easily as a broadcast receiver. Abso- pedance pigtail,

straight frequency line

lutely free from hand-capacity. 1080 § plaes
dial degrees between 21.2 m.c. and 2.61
m.c. Smooth sensitivity control either
for C. W. or phone. No grunting or
backlash. Easily adapted for wide spread
of amateur bands. Double-Screen-Grid,

‘The Coils

The coil-forms used in the
new THRILL-BOX are
made of R-39, the low-loss
coil-form material recently
developed by Radio-Fre-
quency Laboratories.

using 224 grid leak dCtCCt()r. Push'Pllll OPerateg on Speci,;z[ Power-Unit
audio, with special phOﬂC jaCk after A special power-unit is made for use with
first stage. Made also in new battery § ey & 0 THRILL-BOX. Licensed

model, using the new UX 230, 231 and
232 tubes. ¥ Send Coupon Today

NATIONAL [Forom
' Sherman, Abbott and Jackson Streets
¢ o . Malden, Mass.
“Precision-"Built Genttman
Please send your new Bulletin ¥ 141
H I G’ H - F R E U E N C Y describin ?(;m* new H.F, Re::eiveis.
g )
APPARATUS Name ...

@ Address ..
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I il Ppnnm |Vﬂ)|ld
Maryland-Delaware-iistrict
of Cotlumbia
Zouthern New Jersey
Western New York
Weetern Pennsylvania

1linois
Indiana
Rentucky
Michigan
©hio
Wisconsin

North Dakota
Houth Dakota
Narthern Minnesota
Southern Minnesota

Tennessee

2% astcrn }\ew Yark
N. & Long Island
Nnrthern New Jersey

M
Nebraska

Connecticut
Maine
Eastern Massachusetts
Westemn Massachusetts
New Hampshire
Rhodc island

Wermont

Alaska
Idaho
Montana
iregon

\‘». ashington

Hawaii

Nevara

Los Angeles

wanta Clara Valley

man Diego

North Carolina
Virginia
West Virginia

Colarado
Utah-Wyoming#*

Mlabama
Florida
Greorgia-Su,
Isle-of-1
Porto Rico-V

[ ’dxolma-(ﬁuba-

lrgm islands

Northern Lexas
{¥klahoma
Southern Texas
New Mexico

Maritime#

Omtatio

Ouebec

Alberta
British Columbia

Manitoba
Saskatchewan

Section Communications Managers of

THE COMMUNICATIONS DEPARTMENT, A. R. R. L.

ATLANTIC DIVISION

W3AZE Dhon Lusk 116 Wesl Wyoming Ave.
AV3IBRW Forrest Calhoun 1636 Thomas Ave,
‘."1&1] B 41() Mount View Ave,
WHROKC Seward St.
WEIFR 175 A epheny &
WOAPY 3537 QOak Park Blvd,
WYRBKT 524 H. Ave,
NOBAY
WARNDYH
WEBAH 2073 W
WOV . 313 Newton Ave.

DAKOTA DIVISION
WORVE Guy L, Ottinger 326 6th Ave,, Sa,
WODINS Hnwani ( aehman 121 N. Spring %t.
WORVH Carl L, ] 1822 Yames St
WORH R o PehousneL o0 Melbourne Ave., 8, B,

l)lﬁL TA DIVISTON

W5ABI 315 Na, Iackeon St.
WEWE Watts Jr. 1716 Par]
WSAKP ! W, Gullett 1708 ??rd /\\r-
WAaSP James B, Witt- &32 N, Fifth Ave,

HUDSON DIVISION
W20U . J. Rosenthal Box 740
W2BGO \’ T, Kenuen 1836 Hone Ave,
W2WR A b Wester, Jr, 50 Princeton St

MIDWES'Y DIVISION

H., W, Korr
J Amis 915 Lincoin Ave,
WORR B, Lawnrn BO10 Mercier St.
WOREAM camuei . Wallace
NEW ENGLAND DIVISION

WICTT *denck Ells, Jr. / Unmn Ave.
WAL, [4 *. Brown
WIwl Weoks
wiv w0 K, Peloguin
WIATT Hodge .
WI1BC . Kraus 92 Keene St.
ViIT Clayron Paulette

NORTHWESTERN DIVISI ON

W. R, Wilson
Young

avpool
hugrnc z’L Picty

PACGIFIC DIVISION

Quemcnt
WalBt.nr Frates

WOBWS
RALIR
WoEOP

ROANOKE DIVISION

U8, LHT Fern
303 ldth Ave,, So.

1039 Greenwood Avi,

912 No. Ainsworth St.
2737 Ferdinand Ave,
1151 Buena Vista Ave,
4508 8th Ave,

1348 Hanchett Ave,
439 62nd St.

2602 Castro Ht,

Rt, 5, Box 380

519 W, Madison St,

4101 Hamiiton St.

State College
118 Cambridge 5t.
703 Maryland St,

1641 Atbion $t,

WA4DW H, L. Caveness
WJ3CA . Wohlford
WEIM 1. B. Morris
ROCKY MOUNTAIN DIVISION
WOCAA €. R, Stedman
WoDPJ R. Miller

134 K. Zud North $t.

SOUTHEASTERN DIVISION

516 Cloverdale Rd.
6002 Suwanee Ave,

79 Rogers St., . E,
Box 103

15()() St. Lounis St,
538 N, Pottenger St.

Robt. E. Trov, Jr.
arvey (hafin
WaRke M. S, Alexander
BAKLD B, W, Maver
WEST GULF DIVISION
WERJ Roy Lee Tavior
WS(:]« W, J. Gentry
WEZG H.,C. Sherrod
WSAHIT Lravenworth Wheeler, Jr,

MARITIME DIVISION

VEIDQ A ML Crowell
ONTARIO DIVISION
VE3FC E. . Thompson
QUEBEC DIVISION
VE2AC Alphy Blais

\’ ANALTA DIVISION

PRAILRIE l,)IVISl()N
AV, Chase
W. J. Pickering

4715 Crackett. Blvd.
Box 33

69 Dublin St.
266 Queensdale Ave,

Box 221

‘Warwick Apts., 95th St.

4868 Blenheim St.

i ) Lanark St.
514 19th St. W,

Germantown, Phila.

Baltimore, dMd.
Mount Holly
Tranaville

Hmsworth (Pgh) Pa.

Berwin

nd

aneapuhs

Little Rock
Shreveport
Meridian
Enoxville

New Rochelle
Bronx
Maplewood

Norwalk
Brower
{ tnut Hill

Waorcester
{laremont
Providence
North Trov

Ketchikan
Nampa
Red Lodge
Hortland
Tacoma

Honolulu
Reno

Los Angeles
san fose
Oakland

lauan Laguna, P.I,
n Uxego

Rateigh
Raoanoke
Fairmont.

LDenver
Provo, Utah

M ontgomery
Yampa

Atlanta
Ensenada, P, K.

il
Halifax, N. 8
Toroato, 6
‘Thetford Mines

Edmontan
Vatcouver

Winnipeg
Prince Albert

*fficials appointed to act until the toembership of the Section choose permanent SCMs by nomination and election,




Leeds Listening MONITOR

For checking your
note, its mry and

Leeds Microphone
STANDS

Beautiful oxidized
copper finish,
Yery sturdy oon-
struction,  Artiati-
cally designed, ef-
fective appearance.

E
an accurate idea as to
shat your signal
wunds  like &0 the
tl fellow. The

5 eeiingn alymin, ~The Home of RADIO»—d
Tveralt (umnlgcew 45 VESEY STREET

H ded, ith  bat-

:;rles:qslf vt“(:m,gal‘;zeu NEW YORK

wupplied with

bacteries, but without New York’s Headquarters
UL 199 tune,

or
Special ..o, $15.00 Transmitting Apparatus

Make vour own transmitting and re- When in Town Visit Our Store

ceiving_ coils. Copper tubing transmit-
ting inductance.
o

B T $4.75

Floor Type,
»’xdlustable

.. $9.75

Pr\ce

NEON 01w,

af tubing EVERYTHING IN
Inside Dia, 3/16"  1,/4" 5/i6" ACME JEWELL PYREX guper Sensitive. d oth
X1/ ge 10c 12¢ BRADLEY FLERON or wave meter and other
: ) k N B ndelabra  base, &
lt)lg }gg %’?’(C: " T HQRDARN{{\I . £ inch dnamew;.
Prices per turn ELE([:;E'I;:?% r‘..II\rCANl_ iEN AL UV"‘% d;])
Thordarson B-Eliminator $l 65 ‘ FLECHTHEIM
Fransformer............... . NATIONAL RECTOBLUILB

Thordarson 150 te T ansformer‘ Lim- T AT j g
Toad quantity — wovar 1000 soid -‘,‘ GENERAL RADIO

for specifications CARDWELL
issues — a few laft at STOCE
Laeeds 50 watt socket sp IN STOCK

cially priced, &:‘.e
previous issues of ()51 for details.

DUBILIER e rer conense

4 MFD. D.C. Working Voltage 600 V

) tic
Any length up 1o 1000 feel

These Filter Condensers are designed
for use in filter circuits in Transmitters,
and all high Veltage Socket power de-
vices and Power Packs.

TYPE PL 571 % 80
Lu:/‘::g:;:g':)fd at 1. Larger size cups 6 dia. x 43.5" l}wn completa set
5. the balanceat. ... B e pletar e and 2E7 brass vod- 4,

DS lea'.i in bowls made of Pyrex. Two
3 x 214" high: supplied complete
brasg md and hardware.

LEEDS RADIO LABORATORIES
Precision Custom Built Short Wave Receivers and Transmitters

This depart ment under the supervision of the Short-Wave Specialist Jerome (Gross. We design, construct and advise on any
material for the *Ham” Broadcasting station or laboratory. Write Jerry Gross For advice on any of yvour problems

LEEDS Special 75 Watt Master
OSCILLATOR —-Power Amplifier
TRANSMITTER

The ultimate in a real transmitter of medium high power. Finest
construction throughout. Angle aluminum framework, oscillator
thoroughly shielded with heavy aluminum, Circuit perfectly bai-
anced. Hasily adjusted for full output. Size 117 1 197 % 26" overall,
Extremely flexible wavelength changes easily effected. Utilizes
one X210 as oscillator, one (UX852 ay power amplitier.

WRITE FOR OUR CIRCULARS ON OUR PRODUCTS,
THORDARSON QUOTATIONS ON SPECIAL TRANSMITTERS, ETC,,
FILTER CHOKE SUPPLIED UPON APPLICATION.

30 Henry, 150 Mill — special heavy

choke, good for filter circuits for trans-
mitters up to and including vne UX852, EROVOX
or as a modulation choke on medium

power transmitters, Hize 683" bigh, 31"
* deep. Weight over 6 Ibs,

2.00. Complete line of nationally advertised AERO-
.25 P ¥ ac
ally priced at ... VOX Condensers and Resistors
PLEASE PRINT YOUR NAME AND] WRITE FOR MAIL ORDERS FILLED SAME DAY
ADDRESS PLAINLY TO AVOID DELAY SPECIAL PRICE LIST 10% Cash Must Accompany All €. 0. D. Ocders

1] Bay You Saw [t in QST — [t Identifies You and Helps QST




EDS

e The Horrve of RADI 5
45 VESEY STREET :

We haveaccmplete line NEW YORK

The WIE

A 2 plate variable condenser

of NATIONAL TRANS- New York’s Headquarters  hayving the stator plate readily

MITTING and Receiv-
ing Condensers. ~ » -

adjustable to permit changes in
maximum capacity ranging

or
Transmitting Apparatus from 50 to 10 mmfds, with a

constant minimum of 7 mmids.

When in Town Visit Qur Store

NEW 1930

NATIONAL

DOUBLE SCREEN-GRID
5-TUBE THRILL BOX—Type SW5

Cardivell

TAPerReLATE
CONDENSERS

LEEDS
always hasa complete line of
receiving and transmitting
CARDWELL
products
Write for Cardavell folder

AC AND DC MODELS

NATIONAL complete set of parts for
5-tube Battery operated Short Wave
Thrill Box.........oooi .. $75.00

NATIONAL complete set of pares for
5-tube AC Short Wave Thrill Box. .. 79.50

AB Power Supply (less tube) for use
with above AC Short Wave Thrill
BoX. . e 34.50

Either of the above sets wired for..... 10.00

We are the largest distributors of
National Products in the East

Write jor Special Discount List

i
i
i
|

VIBROPLEYX

| IN COLORS: Blue— Green—Red

10 I‘kew features,
Hasy to opet-
ate.[ Hasy vy
the jarm, Fast
or slow, Trans-
it signals
unequalled
for mrenrth,
clardy and

Welcarry a complete line
of Vibroplex instruments at all times.

Hardwick, Hindle
Bleeder Resistors

We recommend HH Resistors
for the following 2%
voltages: g

S00 to 600 volts — 50,000 ohms — 100 watt. .
300 to 600 volts — 50,000 ohms — 200 watt
1000 volts — 00,000 ohms — 100 watt. .. ..
1000 volts — 100,000 ohms — 100 watt, . . .
1000 voltg — 60,000 ohms — 200 watt. .
1500 volts — 80,000 ohms — 200 watt. .
2000 volts — 100,000 ohms — 200 watt. ........ ...
(Lsouble Unity

100 watt resistors. Size 624" x 1247
200 watt resistors. Size 843" x 124"

All Above Compilete with mounting brackets

200 Watt Centre Tapped
Transmitting 2 o2 ;
GRID LEAK

Size 836 ¢ 114" complete with
bracket mounting

30,000 ohm. Special .
50,000 ohm. bpecial. . .

PLEASE PRINT YOUR NAME AND WRITE FOR
ADDRESS PLAINLY to AVOID DELAY SPECIAL PRICE LIST

MAIL ORDERS FILLED SAME DAY
109 Cash Must Accompany Al C. 0. D, Orders

Say You Saw It in QST — It Identifies You and Helps QST
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It’s a
JEWELL
That’s ull you need to
know about a meter

The Jewell Pat-
tern 68 Radio Fre~
gquencyAmmeter,
is the ideal in-
strument for
measuring the
radio frequency
current  in the
tank circuit.

LEEDS has the largest stock of Jewell
Instruments in the East, covering over
200 ranges in radio frequency, direct
and alternating current— hakelite and
metal cased instruments are included.

Shipmenls made the same
day orders are received

SPECIAL PRICES TO SET BUILDERS,
SERVICE MEN AND AMATEURS

Compilete line of direct reading Ohmeters and
continuity testers.

3 YEARS MAKING L:\)OD INSTRUMENTS l'

I[nstrum@mts

Wrile for Literaiure

L—Wlleﬂome of RADIO~———
45 VESEY STREET

NEW YORK

Transmitting Apparatus
When in Town Visit Our Store

An Ever
Increasing

NUMBER of

Broadcast Stations
Amateurs
Experimental Labs
ARE USING

New York’sfi—!readquarter S F LE[HTHEIM

SUPERIOR CONDENSERS
EXCLUSIVELY

REASON No. 2—

To the
conservative
rating of

our condensers
is due their
tremendous
popularity

In use by over
509% of the
Br dcast
St g ?i o l‘: 8! TYPE VM 200-2 MFD.

N 5000 V D.C.-3300 rms RAC

ELECTRAD ===

\,(, Truvolt All Wire
e RESISTAN CES

25  Watts — 2  inches long

i) ‘Watts — 4 inches long

. luu to 100,000 ohms

¥ Watts — 6 inches long
W() to X000 ohms

TRUVOLT AIR-COOLED

Easy to uge —
whether vou con-

Cartridge or Fopelsie, bl
Pigtail Type | dhore "SA%. T
p ceiver, |

or tel(-vlexrm
DU,
Furnished in
the fallowiug ca-
pacities: 1 watt
Ynohmic, 500

The moulded end caps in-
sure positive meohamca! and
electrical contact. The tinned
copper pigtails are molded )}
into the caps — not soldered uhms to 10 meg-
or strapped thereto — proot 5 ohms, .50 each; 2
against noige caused by faulty watt Dynohmic,
vunstruction, Heavy duty ce- 500 ohms to 3
valuu casiilyg permits maximum . megohm_, .75
heat dissipation. each,

,.‘dw- u)mpk’("
Lynch

f’mu.urary to

Worite us for special prica List within 1%,

RESISTANCE BANK
three Truvolt Type I Tinits mounted on
an iusuiated Bracket for use as voitage
divider with any 280 or 210 amphher or
!;Iafe supply  de Kntal H
1,000 ohms divided in 8 i
\.ahaws required by me;
Contacts,

Lanc:n
ctio all
uf l ruvnit bhd-

Type 250 g

[ PRICE £5.00

Travolt Type C Unitgs wounted on

2 insulated Bracket tor use with any

veceiver or power amplifier using 245

type tubes,

Tntal Resxsmn(‘e 14,700 ohmas divided in
ive required

Contacts,

hv me'ms of lruvolt

LIST PRICE $3.50

Write for Booklet and Special Price List

MAAAAAAAAAAANAAANAANNA
R

PLEASE PRINT YOUR NAME AND
ADDRESS PLAINLY to AVOID DELAY

WRITE FOR
SPECIAL PRICE LIST

MAIL ORDERS FILLED SAME DAY
10% Cash Must Accompany All C. (0. D, Orders

FHay You Saw It in @87 — It Identifies You and Helps Q87




et Tho Hottie of RADIO s
45 VESEY STREET

NEW YORK

New York’s Headquarters for Transmitting Apparatus
When in Town Visit Our Store

We are the sole distributors of ACME products in the United States. That certainly is -

accomplishing the unusual — all due to our policy of selling nothing but the best in

radio.
PLATE TRANSFORMERS
. 115 VOLT 60 CYCLE
Type Capacity See. Volts Sec. Amps. Insulation Price
673 1000 V. A, 2000-0-20430 L2580 7000 $28.00
1500-0-1500
672 500 V. A, 2000-0-2000 (125 7000 21.00
1500-0-1500
67t Juo V.AL 1500-0-1500 100 7000 16,00
. 1000-0-1000 o
FILAMENT TRANbFORMLRb
1158 VOLT 60 CGYCLE
660 2E Y 1.25-0-1,25 10 “Fooo 5R50
G670 S0V, AL 20 7000 10,00
OoRd A0 VAL 10 . TO00 10.00
085 100 VA, 20 7000 12.00
067 100 V., AL ( U()'LF() UU 8 7000 12,00
HO% 175 V., 6.00-0~6.00 15 7000 14,00
CHOKE COILS
Henries D.C. Current D.C.. Resistance| Insulation Price
30 500 MLA, .30 ()hmq 7000 $20,00
30 300 MLA, 155 000 14,00
30 150 MLA, £50 ¢ 7000 11,00
20 L 500 M.A. tos o 7000 18,00
20 300 M.A. 140 7000 12,00
Y 150 MLA. 210 ¢ 7000 9,00
10 500 MLA. &5 7000 14.00
10 300 MLA, & v 7000 10,00
10 150 MLA, 125 7000 7.50
[ 500 MLA. 50 ¢ 7000 11.00
i) 300 M.A, (U 7000 .00
- MIGROPHONE TRANSFORMERS " .
Use l P. Henries Ratio
712 Single Button .06 1-60 $5.00
711 Double Hutton l % 32 :”“) 7.50

If you require special immﬂm)u’r\ ar rhokes to suit vour particular need, send us compliete detasis und
we will build them jor you, Write jor Bulletin No. 110 describing these and other Acme products.

AC M ~ for fransmission

PLEASE PRINT YOUR NAME AND WRITE FOR
ADDRESS PLAINLY to AVOID DELAY SPECIAL PRICE LIST

MAIL ORDERS FILLED SAME DAY
10% Cash Must Accompany Al €. 0. D, Grders

Say You Saw It in Q8T — 1t Identifies You and Helps @87

Q



The American Radio

Relay League

‘The American Radio Relay League, Inc., is a non-commercial association
of radio amateurs, bonded for the promotion of interest in amateur radio com-
munication and experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the representation of
the radio amateur in legislative matters, and for the maintenance of {raternal-
ism and a high standard of conduct.

It is an incorporated association without capital stock, chartered under
the laws of Connecticut. Its affairs are governed by a Buard of Directors,
elected every two vears by the general membership. The officers re elected or
appointed by the Dlrectors. The League is non-commercial and no one com-
mercially engaged in the manufacture, sale or rental of radio apparatus is
eligible to membership on its hoard.

“Of, by and for the amateur,” it numbers within its ranks practically
every worth-while amateur in the world and has a history of glorious achieve-
ment as the standard-bearer in amateur affairs,

Inquiries regarding membership are solicited. A bona fide interest in
amateur radio is the only essential qualification; ownership of a transmitting
station and knowledge of the code are not prerequisite. Correspondence should
be addressed to the Secretary.

2]

Drawer 2102,
Hartford, Conn,

Vice-President
CHARLES H. STEWART
W3Zs

$t. David's, Pa.

Canadian General Manager
ALEX, REID
VE2BE
169 Logan Ave.,

St. Lambert, P. Q.

Atlantic Division
EUGENE C. WOODRUFF
WBCMP
234 W, Fairmount Ave,,
State College, Pa.
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EDITORIALS

T IS to us a source of great satisfaction that with the passing of some phases of radio
I pioneering the amateur has not lessened his value to the art but has risen to the posi-

tion of one of the solid and respected settlers of the communication picture.

We passed through a period in which amateur radio was a game that was litt]e heard of
outside its own circle, then through a period of high-frequency pioneering when the
widest and most extravagant publicity greeted each amateur discovery. Now we are on a
basis where the amatéur is an integral part of the radio operation of the nation, not
greatly talked about but essential in several ways rhat many amateurs never suspect and
that few in other communication branches realize. Consider, for example, the undeniable
faces that the fundamentals of the world’'s knowledge of high-frequency behavior were
derived entirely from amateur observation and that the American high-frequency com-
mupication systems, both commercial and governmental, are built upon the results of
amateur pioneering. Regard, for instance, the fact that the biggest part of the radio en-
gineering staffs of to-day are being drawn from amateur ranks. Con template, if you will,
how the amateur is adapting himself to this state of affairs and becomes more and more
the experimenter and the operator, less and less the tinker or the publicity seeker. Add to
this our vast free message service for the public, the duty our Army entrusts to us in
handling organized distress communication, the extent to which we are a training school
for executives in the industry and skilled operators for the government services and the
commercial operating world — consider these together and you have a total of rich
worth, well justifying the traditional American government policy of encouraging ama-
teur radio.

Why this summation? It's because we want to stiffen the backbone of amateurs every-
where by increasing their consciousness of their great value as a class — because the time
appro‘u.hes when a big and hard job must be undertaken. International conferences loom
on the radio horizon, the C.C.LR. at Copenhagen next summer, the new international
treaty to be negotiated at Madrid in 1932. Already in the United States preparamon has
started for the Copenhagen meeting, a technical conference which this time is doubly
important because of the effect of its recommendations upon the Madrid situation.
League representatives atre actively participating in this preparatory work. Io this
country, as always, we need have no doubt about the attitude of vur Government — they
will be *'for™" us. In other countries too, however, study commences for Copenhagen and
Madrid, und thete the situation is different — vet vety important to all of amateur radio
because all these countries vote in the international decisions to be reached at those
conferences.

The amateur outside of this country and Canada and a very few other places seems to
be in mortal fear of his Government. Here is whete we hope to inject a little of the old
spine by asking our overseas brethren to convince themselves of the merit of the amateur
movement and act appropriately. We must not be afraid to crash in where we can be of
use and thus demonstrate the national value of amateur radio. In many a European
country we in North America must infer that the amateur society is afraid to do any-
thing about unfavorable amateur regulations promulgated by a Government that does
not know the amateur — that is, beyond making mild and strictly parliamentary ob-
;c‘,tlon in carefully-chosen language These government radio administrators are people,
aren’t they? There is some way to get to see them, isn't there? They need to be told,
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clearly and succinctly, what amateur radio is and all about its demonstrated great value
in the national economy, and what recognition properly ought to be extended to it.
When parliamentary objections are inadequate to produce the necessary results, other
methods must be invoked. Contact and real representation before the radio administrators
are essentials, Honest education about the amateur is the best remedy; a campaign of
concerted effort may be necessary; unfortunately improvement generally involves a will-
ingness to engage in a certain amount of scrapping, and that may be in the picture too.

We hold that few Governments of their own volition and wisdom will be found ready
to give amateur radio its due — not until the amateurs of that country demonstrate their
worth, speak their piece, say what they want, and prove that they’re entitled to it. We
assert that that policy is the one which has gained recognition for the amateur in lands
where he is adequately provided for, and that such action has always shown itself to be
in the national interest. The A.R.R.L. therefore urges its sister societies of the world to
commence now an aggressive policy of demonstrating the national value of amateur
radio and bringing the same to the attention of their Governments; of asking for, and
expecting to receive, national amateur regulations commensurate with the provisions and
recognitions of amateur radio in the existing Washington Convention; and particularly
of preparing, in the official mind, a wholesome understanding and respect for and a sym-
pathetic attitude towards the radio amateur that will exist during the preparation of
their Government’s views for these international conferences and leaven their delega-
tions’ actions there. This is a hard job, but amateur radio is worth it and must have its
deserts. The job requires men of vision, intelligence, enterprise and courage. The next two
years mean a great deal to amateur radio. It is time now to go to work!
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K. B, W.

Arctic Expedition also) and H., N. Shrimpton

Doings at Headquarters Arctic Fxped ), and i
(ZLAAQ) paid us a visit. We had an informal

tors from all parts of the country, mostly
amateurs with and without wives and
“sweeties,” who are touring around the country
during the summer.
After the Byrd ships docked in New York
three of the radio personnel, well known to the

SINCE the last “Doings” we have had visi-

dinner with President Maxim as toastmaster, and
were regaled with tales of the radio work of the
party. Mr. Shrimpton joined the Expedition in
New Zealand to operate aboard the FEleanor
Bolling (nicknamed Evermore Rolling) between
New Zealand and the bhase, as well as back to
U. 8. A: Mr. Shrimpton created quite a sensation

with an immense key which had

“Kiaora” {meaning, “yreetings”) in-
seribed on it. Kisora was presented to
the A.R.R.L. from the New Zealand
Amateur Radio Transmitters, of which
organization he is vice-president. This
is a real key, as may he seen from the
photograph, and overall dimensions are
28" x 7' with real good heavy " buggy”
holt contacts. Written on all sides of
Kiaora are names of members of
N.Z.AR.T. as well as the operators of
the Byrd Antarctic Expedition. This
key was originally designed to keep
order at a farewell dinner in New Zea-
land given the Byrd operators and then

“KTAORA,” PRESENTED 70 ARR.L PROM NEW ZEALAND it was entrusted in care of Nev Shrimp-

AMATREURS

amateur fraternity throughout the world,
Malcolm P. Hanson, chief of radio personnel,
Lloyd K. Grenlie (both members of the Byrd

ton to suitably present to A.R.R.L.
This token of “hamship” from our
brothers in New Zealand has been placed behind
portals guarded by nothing less than the Woull
Hong. Our hearty thanks, Zedders! (Cont. on p. 35)
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Making Practical Use of the 56-Mc. Band

Successful Phone Work on “Five Meters”
By J. J. Long, Jr.,, W8ABX*

N

o Jese disiracted attention from the
unattended, however, and
iremendous promise as o useful band for rommun
Henlarly fine jor radiotelephmy. Its DX [m\'\ b

' five-m

The opening of the 285-me, band and the necessity for tmproving vur technic on the lower amatenr frequencies have more
2 v baod during the Lust few years,
cmall group of intrepid esperimenters have been dolng great things with i, This band offers
‘eation between points within * s
so nffer eucmirayement.
make the use uf directive fransmission espectally eusy, uml tremendons signals are possible with low power, — K.DITOR.

The st-me, band has not been enbively

hit-tine"' of ewch other and vs par-
The smull antenna sysiems required

NY deveiopment work in radio communicu-
tion requires the cooperation of several
experimenters. Those who ussisted
very materially in the work described

in the following pages are WSPK, Ethelbert and
Charles Seiler of FEast Bloomfield, N. Y., and
WSBHM, Wilfred O'Brien of Fishers, N. Y. The

long and then eut into iwo sections each 19.2"
long. A wooden frame was built and the antenna
mounted as shown in the photograph. The un-
tenna must be at least 14 wavelength ahove the
ground in order that the dimensions shown will
#ive a true wavelength of 5 meters, because the
capacity effects to ground will tend to raise the

FICAN RG] B

THERE ISN'T M
For telephony the modulntor plate i

JCH TO THE &6-M0,

connected o the sume positive plate poliage terminel of the

OSCILLATOR

404 power pack as the oseillator. The modulation chokes are 4n the power pock,

object of these experiments wus to see whether it
was possible to use the ordinary equipment found
in the average amateur’s shack to npemtf’ with
any deeree of success on the “five-meter” hand.

The first thing done was to cut a five-meter
half-wave antenna to the proper length. A piece
of 17" copper tubing was used. It was cut 98.4"

#FWHAM, Stromberg-Clarlson
Rochester, N, Y.

t The push-pull cirewri, used in the trunsmitter described
in QST. June, 1930, is especially fine for the H6-me, band,
Type '10 ar '52 tubes may be used, ~— Eprrog.

Telephone Mfg, (o,

wavelength. This holds true adso for any condue-
tor brought near the antennu.

Previous to the time when we started to try
communicating on the 36-me. band, experiments
were tried with different types of circuits to
determine whick was best adapted to use with a
Tvpe '10 tube at such frequencies and which was
foolproof in operation. We give Hoffman of
WOEK the credit for having the very cireuit that
we were looking for, all mapped out in @ST2
This cireuit is a split-coil Coolpitts, allowing us to
feed the power for the plate und grid of the tube
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at a point where the r.f. voltage is praetically
ro. This eliminates the bother of v.f. chokes,
which are quite eritical at 56-me. This same cir-
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FIGQ. t,— THE DIRECTIVE ANTENNA ASSEMBLY

The antenna and reflector are of quarter-inch diameter enp-
7er fubing swpported on small stand-off insulators, The frame
@ of wond.

enit works just as well at the lower frequencies as
well. Fig. 2 shows the vircuit with constants for
60} me.

The next stop is to couple the transmitter to
the antenna. This is done by means of an ordinary
twisted lamp cord. In experiments earried on at
WS8AZL, the amateur station at the Vietor trans-
mitter of WHAM, a cord 60 feet long was used to
facilitate changing the position of the antenna.

QST
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sounded like. In the rush to find out, a regular
regenerative receiver was tried. The carrier could
be tuned in but the results from a receiving stand-
point were very unsatisfactory. A speeial type of
receiver had to be designed but we also kept in

1% taras
2 s
Fpateds

ool

>

+FOOV 7.5%

BIG, 2.~ THE SPLIT COLPITTS TRANSMITTER
CIRQCUIT

A fired blocking eondenser iz connecied in the venier of the

inductance, No radio-frequency chokes dre required in the yrid
return and doe. plate supply elreuits,

mind the fact that the average amateur does not
have parts to make up several receivers. (That
was not hard to do since we were just as average
as the rest when it came to buying power.) Tvpe
'99 tubes had been used in the first receiver and,
as anyone who has used these tubes knows, they
were very microphonic, When used in a set tn an

automobile it was some job to get

the noise level low enough to hear
the signal.

At 56 mec. the voltage across the
input of the detector is likely to be
very low and 1t is necessary to get it
as high as possible to make the re-
ceiver sensitive? WSBHM designed
an arrangement for the coil con-
denser of the detector so that we
were able to put about twice as much
inductance in the circuit as with the
older method of mounting the parts.
The arrangement is shown in the
receiver illustration. Among the
tubes that we tried were Types ’99,
01-A, '12-4, '27, 24, W.E. 239-A,
UX-240 and W.E. 102-E. The most
satisfactory of the lot from a stand-
point of quiet operation and simplic-
ity was the Type ’27 operated with
d.c. on the heater, although a.¢. may

THE DIRECTIVE ANTENNA FOR VERTICAL RADIATION

The two-wire sprced feeder system is usually repluced by o twisted pair,

No unusual loss was noticed by this compara-
tively long feeder. The auntenna is current-fed at
the center with the antenna ammeter placed in
ane section at the point where the feeder is con-
nected. With input to the Type '10 at 15 watts,
an antenna current of .3 amp. has been obtained.

With the transmitter feeding the antenna, we
were naturally anxious to see what the outfit

be used with good results on the 7-
and 3.5-me. bands. One stage of
audio was used for headphone recep-
tion *at all times, except when a
Joudspeaker signal was wanted; then another ex-
ternal audio amplifier was used to give the neces-
gary gain and power.

2 The input {grid-filament) eapacity of the tube becomes
appreciable at such high frequencies. Push-pull detector
eircuits could be used to advantage in reducing the effective
tube capacity and s series-tuned grid circuit is also advan-
tageous in giving a high inductance-capacity ratio in the
grid circuit. -— Eprror.
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T'he circuit for the present regenerative set is
shown in Fig. 3. The coils are mounted on a tube-
base bottom and are self supporting. Five turns
of No. 18 enumeled wire are used and the coils
are wound around an ordinary fountain pen
shout 34" in diameter. Fringe howl was encoun-
tered and was stopped by loading the secondary
of the audio transformer with a s meg. leak.

This also cuts out considerable z.c.
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frequency. The results with the super were far
superior to the ordinary regenerative set for tele-
phone work, but it was much harder to build.
The super was completely shielded and consisted

queney amplifier (30 ke.), » Type "27 second de-
tector, and a Type '27 audio stage, operated from
the six-volt storage battery in the car and 180

bum from the lighting circuit when
using a.c. on the heaters. Bias for the
audio stage is obtained from the volt-
age drop ucross the heaters. The posi-
tive “ A" battery lead is connected to
the cathodes. The heater leads are
twisted so that if a.c. is used the hum
will not be objectionable. The untenna
is coupled to the receiver by two our
three turns of wire {inductive coup-
ling). Capacitive ecupling gave quite
a bit. of hum when the receiver was
located in the station near w.c. lines,
while inductive coupling showed a de-
cided absence of thig trouble. Almost
any kind of an antenna can be used
for the receiver, If the receiver is used

with the baiteries at a distance from
the ground connection, trouble is en-
vountered with capacity effects when
the hand is brought near the tuning
dial. This can be eliminated by com-
pletely shielding the receiver and run-
ning the battery leads in a piece of BX flexible
cuble, or any other shielded eable.

PHANES

F1G. 3= CIRCUIT QF THE S6-M(,
RECEIVER

AUTODYNE

wufd. midget condenser.
puid, midget condenser,
— tOppfd. grid condenser.
e Zi0ppjd. plate by-pass condenser,
Uy = fepfid. by-pass vondenser,
Boy— 10-megohm grid leak,
bn —— GO0 (0N-0hm regeneration control resistor,
Ex — i1.5-megohm grid-lealk type resi stor,

During the summer of 1929, the 5ti-me, set at
WHAM was operated under the eull WSXAC,
Phone was used and a superheterodyne receiver
was built to see how the guality was at this high

THE G6-MC. AUTODYNE RECEIVER

The [0-pufd. duning condenser €5 mounded on the panel and the 5i-ppjd.
midget 1z built tnio the detector assembly at the left. The plug-in coils wre
monnted on the bottom of a tube base, Twn henter-iype tubes are wsed with
their jilaments connecied in xerves,

volts of “* B’ batteries, Music was received clearly
in a car at a distance of 20 miles, with an antenna
5 feet long. Addition of an antenna 30 feet long
guve such a strong signal that it blocked the
second detector. This receiver has not been fully
developed and we expect sore real DX from it
without impairving the quality when we get the
thing up to maximum sensitivity.

DOPLEX TELEPHONY

What will probably interest the amateur the
most, is the story of & two-way 56-me. duplex
telephone conversation hetween WSAZL and
WSPK. The ordinary regenerative receiver and
the 7.5-watt transmitter described (with 350
volts and 50 ma. on the plate of o Type "10 and a
modulator with the same power input) were
used.

{)ne night last summer, WSPK und myself
were working on the 3500-ke. band with phone.
The S6-me. transmitter ug WSAZL was running
also und WEPK was trying to get it. Within two
minutes after the 56-me. transmitter was started,
he picked it up and reported a very strong phone
signal — much louder and clearer than the
3500-ke. phone — and a total lack of QRN or
QRM, The 3500-ke, phone at WSAZL was then
turned off and the H6-me. sel was used entirely.
We worked that way for about a half hour, and
QRM and QRN became so bad on WSPK's




16 gsT

3500-ke. phone that he had to resort to telegraph
to tell me bow the “S-meter” stuff was coming
along. Finally he got disgusted with his phone
and wanted to quit. Jokingly I said, **Come on
over and get a five-meter set. Take it back and

TR, T

Sche =y

THE NEW 75-WATT TRANSMITTER AT WSAZL

A wingle-turn antenna conpling el 4s used in thisy ar-
rungement,

'l QSO you!” He took me up on it! I didn't like
to back down on what I had proposed so 1§ said,
“0. K. Come on; I'll be building it while you are
on the way over,”

A split Cardwell condenser was all cut and
ready, and the transmitter was literally thrown
together. By the time he arrived, it was perking
O.K. on the power supply that we had, which
consisted of a Stromberg-Carlson 404 socket-
power unit, wired as shown in Fig. 5. He took the
transmitter and went back home, and we made a
gked to QSO in an hour (it took a half-hour for
him to get home).

At the end of the hour, I started tuning on the
S-me. band and ran across his carrier right
away. I got it tuned in good, and gave him a call.
He came back, “0O.K.” Then for two hours we
talked back and forth without z break. If you
have never held a two-wayv conversuiion on
phone with no QRM or QRN you still have one
more thrill to get from amateur radio.

Later we improved the quality by using a bat-
tery on the filament of the oscillator, The fila-
ment with the a.c. lowing through it seems to act
the same as an absorption loop and modulates the
set, We tried everything that we had ever heard
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of to balance out the hum but without much sue-
cess. For ordinary phone work it is not bad enough
to be of serious trouble. Using a hattery filament
supply increases the effective range, because it
brings up the intelligibility quite a bit,

DIRECTIVE TRANSMISSION

Reflectors were used to determine how much
hetter the signal could be received. when the
energy was all concentrated in one direction. A
hali-wave rod was placed a quarter-wave behind
the antenna, and this helped io some extent.
Next we tried the Warner Splatter System by
putting a reflector }4-wave under the antenna,
the object being fo project the wave straight up
into the air. We got the surprise of our lives when
the signal increased about double. We don’t
know what or where it splattered, but the results
are such that we have been using this type of
antenna ever sinece.®

Reeently, we have started in to do rome more
work on this problem and by courtesy of WSALY

SwireM ra
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nkes are each rated ot 22 henries, 300 ma.,

twnce, The d.e, output of the wnil ix 80K polts

fament supply available jor the transmatter tn

20 ohms d
and the ..
55 eolts,

we now have at our disposal his pet Type '52. Itis
running at the present time on 60 me. at WSAZL
and is shown in an illustration. We will run the
set through the summer and would appreciate
schedules from the gang who are interested in
this band. At this time it offers oniy short dis-
tance phone communication but as our receivers
and trapsmitters improve with use of the band,
we may expect just as much from it in the line of
thrills as any other band, and undoubtedly

{Condinued on page 76)

¥ Present, theory would indicate that the maximum elec-
iron density in the upper atmosphere iz generally insuti-
vient to give such complete reflection — but theory isn't
always puncture-proof and sometimes the layer is, —
Editor.
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With [PH in Mexico

High Adventure With a Portable in an Auto Caravan

By Bertram Sandham, W6EQF*

HE motorist is ever looking for new

lands to conquer. The United States

has already been thoroughly toured by

automobilists who have the time and
desire to wheel their cars over thousands of miles
hefore turning homeward. Canada is much the
same way. Her statistics on visiting motorists
lend themselves well to painting the picture of the
American motorist searching for new background,
particularly where different customs of living are
to be encountered and where romantic history
abounds. Where, then, can the motorist now go
without retracing his course?

To Mexico, our neighbor to the south of us, to
he sure! But today the roads progress into that
country but little before they become impassable.
Investigation and, in fact, exploration are needed.
Therefore, with physical obstructions considered,
and with the clement of safety and the state of
mind of the people in the west coast states of
Mexico as questions to be answered, the First
International Paeific Highway Exploring Expedi-
tion was outfitted by the Automobile Club of
Southern California with orders to proceed as far
south as was humanly poessible, or until the rains
set in which would obviously render the ox-cart
trails and lowlands impassable. If a highway
through Mexico appeared to be feasible as an
extension of the present Pacific Highway, reach-
ing from British Columbia to the Mexican border,
why should it not continue on into Central Amer-
ica, Panama and the many countries of the
southern continent? Thus, the Tnternational
Pacific Highway was conceived and will some
day be completed. It will run a course from Fair-
hanks, Alaska, on the north, on down to Argen-
tina, ending at Buenos Aires on the Atlantic
coast, 12,000 miles in length and the longest high-
way in the world.

As a member of this expedition I was in charge
of a portable high-frequency radio station which
operated under the call IPH.

When it was decided to include radio in the
equipment of the expedition, but ten days re-
mained hefore the departure. Tn that space of
time the portable transmitter and receiver, in a
single carrying case, had to he designed and
built, spare parts accumulated, reliable schedules
arranged, a portable mast built, an extra storage
hattery hung beneath the rear floorboards of the
car with suitable switches for throwing both

* Hection Communicutions Manager, Los Angeles Section,

AR.R.L.

hatteries on charge or in series for the transmitter.
Added to this my own personal equipment had
to be agssembled. Tt was a busy ten days.

The radio unit was designed and built by
W6QF, put in final shape and tested by W6FE
and myself. The transmitter consisted of two
Type "10’s in parallel in a t.p.t.g. cirenit with

IPH IN OPERATION AT ELOTA
The set-up here 12 in the public squure with the Zepp swung
Sfrom u balcony in the tempie.

high-C, so that the frequency might be shifted
from the 7000- to the 14,000-ke. band without
changing coils. The receiver was a conventional
autodyne with two stages of audio. A reel was
provided to carry the two antennay wound over
it, one for either band and built particularly for
the lower portion of the 7000-ke. band and the
upper part of the 14,000-ke. band. A large water-
proof box was built and installed between the
front and rear seats of the radio car and in this,
fourteen 45-volt **B” batteries were packed, two
being for the receiver, and the remainder for
transmitter plate supply. A long 7-wire cable
conducted the various voltages from the bux to
the fransmitter in the tent, or wherever it hap-
pened to be set up. A portable table and camping
chair completed the radio equipment. Sturdiness
was the paramount consideration in the consirue-
tion of the unit. Every part was solidly anchored
and all connections well soldered. How wise the
oxtra effort in this regard, for the radio equipment
took a terrific thrashing and was almost & daily
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subject for discussion. We all wondered at the
end of a day’s pounding how much of the unit
remained intact. Despite the well-soldered joints,
they were broken loose oceagionally.

The expedition, consisting of nine men in five
cars, departed from the club building in Tos
Angeles on March 15th in a beavy downpour of
rain. A motoreycle police and aerial convoy had
to be dispensed with because of the inclement
weather, and we turned toward the Mexican
horder via San Diego, Imperial Valley, Yuma,

THE AUTHOR WITH MEXICAN BODYGUARD

The bodyguard was necessary through the bad country, The
Mex is the walking arsenal at the lejt.

and Nogales. Heavy rains preceded us the entire
distance to Nogales, resulting in our being hours
late at official functions along the line.

Three of the cars were light trucks with beavy
speeial bodies built for the purpose. Complete
equipment of every nature was included for the
well-being of the men and the countless problems
that would face the expedition’s mechanic and
engineers. Compartments back of the driver's
seats were both water and fireproof, containing
motion picture and “still” equipment, delicate
engineering instruments, ammunition for the
rifles and automaties, tobacco, and so on. The
remaining two cars were of the touring variety,
open and heavily loaded. Truck springs had to be
substituted in them to bear the heavy load. One
of these was the radio car which, in addition to the
batteries and all radio equipment, had baggage
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jammed in every available space and a long rifie
locker fastened along the top of the seat just at
ihe driver’s back. The other touring car, in addi-
sion to baggage, had mounted in it two eompasses,
altimeter, grademeter, special mileage recorder
and other appurtenances necessary for this
hraneh of the work. A road chartman sat before
e instruments and noted every mile of the
oad below the border in a chartbook, showing
bridges when encountered, with the direction of
How of the water, topography of the mountains
or adjacent land, isolated churches or struetures
for identificaiion io the tourist later, all roads
brauching off or crossing, with mileages between
them, per cent of grade, and the altitudes of all
cities encountered, with mileages between them
also. Notes were made of gasoline stations, ete.
In fact a eomplete record of use to engineer and
rourist alike returned with us.

Just across the Mexican horder at Nogales, the

officially for the first time. Conditions were dis-
couraging for our purpose, as all Pacific (oast
signals faded after 8 pun., M.S.T. Central and
eastern U. 8, signals, however, scemed to boom
in constantly, It was soon learned that all of the
expedition’s traffic would have to be disposed of on
a morning schedule only, as long as the 7000-ke.
band remained good. As the set was rigged at
Nogales, the Mexican mayor, the special repre-
gentative of the Governor of Sonora and other
officials began filing messages in Spanish as
rapidly as they could write them — iraffic that
we heretofore had not anticipated. Had it not

SCORES OF MILES OF THIS TYPE OF COUNTRY
HAD T0O BE COVERED

The caravan often weni over country never irapciled before by

cle; mapping the couniry for a future {nternational

started to rain 1 believe T should still be sitting in
the center of a street in Nogales pounding out
their messages.

A correspondent of the North American News-
paper Alliance, representing 51 of the largest
dailies in the country, was with us, and conse-
quently his press had to go through. That which
he filed with me the first night at Nogales bad to
be sent to Los Angeles via Honolulu, although
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we were but, 600 miles distant. All signals along
the Pacific had faded for the night, yet K6 signals
came in R6. After several days’ layover at Nogales
to permit the dirt road to dry up somewhat, we
started into Mexico in earnest and the battie was
on. The many odd experiences encountered along
the line of travel would require many
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and there are millions of them in Mexico, all of
the nondescript breeds — would oceasionally
snap at my heels as I sat at the transmitter.

At Navajoa a burro lazily made his way up to
my side and, flipping his upper lip several times,
started to eat the power eable running to the ear.

pages to reeount, so only the high-
lights can be included.

A task that beecume exceedingly
tiresome was the Iocating of a suitable
huilding or flagpole in each city or vil-
lage to support the antenna. At one
time or another we used ice plants,
hbreweries, flour mills, ecathedrals,
penitentiaries, city Thalls, weather
observatories, governors’ palaces and
state buildings. The portable mast
was used only when the expedition
was 1n camp. What appeared to be a
perfectly suitable QRA from the dis-
tance, as we entered town, would
usually prove worthless as a tele-
phone pole nearby probably supported

3 bank of heavily overloaded and
buzzing transformers. In some cities
the electric light wires hung so lowthat
women hung their washings on them!

As a rule great erowds of natives would form a
eircle about the transmitter during schedules,
never having seen a radio set before —-in faet
many of the children in the more isolated towns
had probably -never seen an automobile. In

THE AUTHOR, STATION AND RADIO CAR

This shaws o ypiend country set-up. The transm
closed within the carrying case atop the portable table.

ter and recedver gre ene

At Guamachil, I felt a warm draught of air on my
neck and turned in my chair to face an immense
long-horned bhull with his horns encircling my
head like a halo. I thought that would be the last
schedule. At Santiago several soldiers endeavored

to detour a flock of pigs around my

M

Q)RA, but managed to get them in
such a frame of mind that the only
way out was beneath my table and
chair.

With my limited knowledge of
Spanish and the natives’ lack of Eng-
lish, the placing of the antenna on
a building usually required an hour.
A rope wag handed one and a definite
place decided upon to fasten it, but
the native would invariably appear
ab the wrong window or church spire.
in throwing the rope down (to which
[ would fasten the Zepp) it never
failed to hecome entangled in what-
ever lay below it. In one instance

CROSSING THE CULICAN RIVER

The equipment had to be ferried across on extremely crude wooden bouts.
Crosstng rivers this way was o common occurrence, Streams were jorded
with the waier wp 1o the doors of the cars. Quicksand cluimerd yehicles s vic-
tims everyt 0 afien, wherewpon cobles and hoists were attached and the trapped

vehicle yanked to sofety.

larger cities police or soidiers would keep the
curious some distance from our set-up, but in the
smaller towns difficulty was experienced many
times with the natives standing at my elbows and

3l jabbering furiousty, The infuriated dogs—

the native threw the coil of rope down
into the street, not knowing that he
was to retaiu one end of it. After the
antenna was secured finally, the Mexi-
cans, on several occasions, thought
the antenna should he as tight as a
guitar E-string, and would give a
final jerk that would send me leaping to the set
to prevent it being pulled from the table.

At Guadalajara a tall metal pole at the weather
ohservatory was used, in lieu of anything better,
Three power leaks from loose electric wires could
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be secn from this QRA and heard R9. Four other
power leaks could be seen from my hotel window
in the same city. In the hotel lobby I had quite a
conversationwithaMexican general onvarious sub-
jects, He neglected to inform me, as 1 later learned,
that he himself had executed some 300 priests dur-
ing the religious d fiiculties a year or so ago.

At Hermosillo I had the good fortune to meet
5.29A who, with a friend of his (who owned a brew-
ery), took me in tow during our visit in that city.

In Mexico City, which has a population of more
than = million, an entire afterncon was spent
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a week in Mexico (ity, and preparations were
made for the drive hack io Los Angeles over a
road paralleling the Atlantic coast and over
which no skeds need be kept. This road entered
the United States at Laredo, Texas, necessitating
& drive across this state, New Mexico, Arizona
and California {0 reach home — where {inally
ended one of the hardest drives ever attempted
by an automobile caravan. and probably the first
expedition of such a nature to be equipped with a
radio transmitter.

Keeping the egpedition in touch with the
world by radio was but & part of my

duties with the expedition. Piloting one
of the cars through the day over roads
that could hardly be called roads, and
sttending functions of various deserip-
tions in cities consumed the balance of
the time. We arrived in cities anywhere
from § pam. to 4 am., in some in-
stances having but one hour of sleep in
forty-eight. This night driving also pre-
cluded any evening radio schedule un-
less we laid over several days,

CHALLENGING 4 STRANGER IN CAMP IN THE BARRANCAS
Through this country the cars accasionally had to be towed by vr-tenms,

endeavoring to find a suitable location for the
set-up, An oil derrick was finally chosen and the
portable rested about fifty feet from a boiler and
steam engine. Mechanical (QRM, however, was
much preferred to the collection of electrical
noises that could be heard elsewhere. A drive of
about five miles from the hotel to the oil derrick
was necessary. There are thousands of antomo-
biles in this city, and the traffic control system
was such that when T arrived at my (JRA for
skeds 1 didn’t care whether school kept or not.
It is necessary to proceed along the extreme right-
hand side of the street to make a left-hand turn,
and vice-versa. When the signal is given there is &
grand dash of pleasure cars, trucks, buses and
street cars into the intersection, where all of
them dove-tail and cross each other’s bows. 1
would finally extricate myself from one of these
messes to find that I was going the wrong way o
a one-way street. Police whistles would fill the
air after me, but I wouldn't know how many
laws had been broken, so I kept going. I had to
choose a different route each day, bhowever, to
keep out of jail. Cars pass you on both the right
and left sides. When you hear a born to the rear
vou just drive straight ahead and pray. You
must sound vour horn at every intersection, and
vou are stopped quite frequently and must dis-
play wour driver’s license and car registration
certificate,

The ruins began again, and it was found that
travel from Mexico City into Central America
would have to be postponed until a more favor~
able season next year. IPH went off the air after

Crossing the barrancas of Jalisco,
better described as several Grand Can-
yons scrambled in all directions, was
indeed a task. But iwo cars were
risked through this country, the radio car and
the supply cars being loaded on the railroad
and sent through on the 8. P. Lines. As we
cemped on the brink of the barrancas for three
days to make preliminary surveys by foot, before
a decision was reached, I concluded that one car
would be lost over the precipice in descending and

BLAZING TRAIL FOR THE CARAVAN OVER DRIED
U'P RIVER BEDS AND MOUNTAIN RANGES
7

rocky parts were dangerous, as ench rork moved held the
menace of o deadly alaeruna or scorpion, v the even more
deadly torantula,

that an entire day would be consumed in turning

the other car around in the road so that it could

was one used five hundred years ago to haul

Spanish treasure from San Blas to the Atlantic
{Continued on page 721
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Bringing Frequency Measurement Up to Date
The Development of a New Type Frequency Meter

By George Grammer, Assistant Technical Editor

NE problem of amateur radio today is
that of using our frequeney bands to the
fullest possible extent, but without
exceeding their limits. QST has devoted

thousands of words and scores of pages to dis-
cussions on frequency precision and practical
means of obtaining it; nevertheless, there are
still numberless amateurs who have not yet
grasped the fact that accuracy of frequency
meagurement is of vital importance to every one
operating a transmitter and is certain to become
more important ag time goes on.

Measurement of frequency *‘to within 0.19,”
{or even 4% or 1Y%,) is not something purely
arithmetical, to be left to the other fellow to play
with if he likes that sort of thing; it is not simply
one of those things which the experimenter gets a
kick out of doing; it is of most importance to the
practical brasspounder, because the amount of
Frequency “terrilory’ he hos uvailoble for operation
is dependent wpan the precision of his frequency-
measuring equipment as well as upon the legal
limits of the amateur bands.

This does not mean that an amateur is not
entitled to use all of a band simply because his
frequency measuring equipment is not up to
present-day standards. The hands are open to the
fellow without . a frequency meter as well as to
the one who hag 4 primiry standard at his clbow.
But it does mean that the tuning of the trans-
mitter is restricted to those portions of the band
in whieh the error in frequency measurement can-
not result in the transmitter's being off-wave.

The reason for this should be apparent. The
actual frequency of a transmitter will lie on either
gide of that indicated by the frequency meter,
and the amount of deviation is directly propor-
tional to the percentage error of measurement.
The transmitter, therefore, must be set to an
indicated - frequency sufficiently removed from
either edge of & hand so that, allowing for error in
measurement, the actual frequency will not be
outside the band. A station assigned a spot fre-
quency might legally “wander” within small
limits, which limits are becoming narrower and
narrower as progress is made in the development
of frequency stability of oscillators and precision
of measurement. Amateurs, however, are as-
signed bands of frequencies, and there are no
frequency tolerances for services which are
assigned bands. Translated into operating prac-
ticality, this means that the width of a band is

something less than the number of kiloeycles
specified by the regulations. It is up to the indi-
vidual amateur to say how much of each band
he loses, because the loss is proportional to the
error in his frequency measurements.

Let us see how it works out. Suppose a trans-
mitter i8 to be set to some frequency within the
limits of the 7000-ke. hand. A frequency meter is
available which permits measurement of fre-
quency with an error of not more than 19, - a
fuir estimate for an absorption-type meter.
{Accuraey of measurement is something entirely
different from accuraecy of ealibration with some
meters; but more sbout that later on.) To be
certain that the transmitter is working inside the
7000-ke. band the operating frequency as read by
the meter must be between 7070 and 7228 ke.
This in effect reduces the size of the band to 158
ke, -—a loss of almost 509;. If the percentage
error in measurcment can be reduced to 0.1¢7,
the useable limits will be widened to 7007 and 7293
ke, {an effective width of 286 ke.), representing a
loss of less than 59%. In the former case the trans-
mitter could not be sei by the meter to fre-
quencies between 7000 and 7070 ke. or between
7227 and 7300 ke. with any assurance of tuning
within the legal assignments. In the second case
the portion of the hand which cannot be safely
used is considerably smaller. The chart, Fig. 1,
shows the limits of tuning in each band as set by
the accuracy of frequency measurement.

Evidently there is an intensely practical need
for aceuracy of a high order in frequency measure-~
ment if the full width of each of our bands is to
be intentionally utilized without danger of over-
stepping the edges. But just what is the aceuracy
of measurement which the average amateur can
hope to attain, and how can it be accomplished?
One thing is certain; we cannot afford to sacritice
any of our precious operating territory simply
because we are unable to determine with our
frequency-measuring devices just where that
territory lies.

LIMITATIONS OF ABSORPTION METERS

The oid absorption meter — so called because
the energy which actuates its resonance indicator
must be absorbed from- the source of oscillation
whose frequency is being measured — with its
calibrated coil and coudenser, and Hashlight bulb,
neon lamp, thermo-galvano meter or rectifier
indicating device, has outlived its usefulness in
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the amateur field. It is inherently a comparatively
low-precision device -~ not beecause & coll and
condenser eannot hold a calibration if carefully
handled, but because the functioning of such an
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have never seen oue which would give a good
“elick” several feei, away from the receiver. The
answer to the last problem is io mount the
meter permanently near to the receiver with a

instrument Jdepends
upon magnetic or elec-
trostatic coupling to
the circuit being
measured, and this
coupling cannol be se-
eured without affecting
the iuning of baoth the
source of oscillations and
the meter — to the det-
riment of accurate
measurement. An ab-
sorption meter might
he ealibrated to a high
degree of accuracy —
yet under any econdi-
tions differing from
those under which it
was calibrated the read-
ings would bhe ““off.”
The faith which some
aimateurs have in ab-
sorption meters either
purchased with an ac-
curate  ealibration or
bome-calibrated  from
standard frequeney sig-
nals is as pathetic as it
is misguided. And this
in gpite of the fact that
cveryone who has ever
used these metersknows
thatasmall differencein
thecoupling between the
meter and the source of
oseillation will make a
noticexble difference in
the seale reading.t

Such meters may be
suecessfully used when
they are sufficiently
sensitive to give an jn-
dication several feet
away from a transmit-
ter, although even then
there isa possible source
of error from band ca-
pacity unless the meter
is shielded from the op-
erator's body. Unfortu-
nately, such a meter
cannot be calibrated or
checked easily from
standard frequency
signals with such loose
eoupling — at least we

LQST,  October, 1928,
page 14,

Band ~ 17152000 Kc.
~ 717 = 1998 K¢, =0
~ 1720~ 1995 K¢
~ {724 - 1990 Ke,
1 0%, = 1732 ~1980Ke
2.0% - 1750 ~ 1961 K. %2

Eand 3500 - 4000Kce.

o, ~ 3509 ~ 3990 K. om)

// 0. 4% ~ TOO0T-T7293Ke

i Band - 7000 - 7300Ke. |
|22 :
k

= 5.5% ~ 7035 - T264KC.
ESLo% — 7070 =7228Ke)
2.0% [A143-7I5TKe

Band ~ 14000 - 4400Kc. i
Q04 ~ 14014 - 14386 Ke. oot
0.259% = 14035~ 14364 Ko
0.59% ~ 14070~ 4328KcH
NI L 0% 14257 Ke.

2.0% Useless

~ Band - 28000 -~ 30000 Ke.,
| ;7’ Z.0.1% ~ 28028 - 29970 Kc.
i 0.259% ~ 28070 — 29925 K. mann
Y7050, - 18141 — 29850 Kc.
SWNNTL 09, — 28282~ 29703Kcny
[om - 2857220412 ke

FIG. 1. — THISCHART SHOWS GRAPHICALLY HOW

TRANSMITTER TUNING IN THE DIFFERENT

BANDS I8 LIMITED BY THE FRROR IN FRE-
QUENCY MEASUREMENT

se 1 setting on edher side of these frequencies
{2 Fikely to be outside the band, The same weter would be abzo-
{utely uselexs e 14,000 ke.

Abgorption meters, with rarefud handling and a sensiiive
cating device, will ordinarily m’:}e redings which are in
crror by bwo or three times the error <n calibration; that ts, o
meter calibrated to 0,255 can be degpended wpon #%ice indica~
tiuns with o transmitter which will be within O.5%% or
of the actual frequency. Neon-tuls and flashlight-bulh in
o #uflicrently ¢ o en sharp to stay within these hm 2,
ys with sueh tndicators are uften V' off ” as muck ag four

toe times the ervor in calibration,

The following table s o fovr estimale of the weccuracy of
different lupes of meters in practice;

OIG, -— 3 good, slable heteradyne nwier of the dynatron

{ype.

0,259, e Heterodyne meier wiith an ordinary oscillator, or

@ precision absorption meter calibrated to 0.0,

0.6% — Absorpiion meter with sensifive sndicator, calt-

brated to 0,25,

b U,“ — 4 pood absorption meter with neon-tube ar finsh-

Hoht indicator calibrated to 0.23

#0%, —— Same type of absorption meter calthrated to 0.4

fixed degree of coupling
and the calibration will
hold. However, it can’t
he moved near the
transmitier in that case
and g0 i of no value
in measuring trausmit-
ter frequency unless
used In conjunction
with & monitor as sug-
gested  previously in
QST This is the hest
pmethod of using it, but
still is not good enough,
becauge it is difficult to
sceyrately calibrate the
meter to the required
degree of precigion — in
fact, the monitor itself
is likely to be a better
frequency meter. Clicks
or stoppage of receiver
aseillation are not suf-
ficiently positive for
real precision of cali-
bration or reading, al-
though much beiter
{when the coupling is
the loosest possible)
than any form of reso-
pance indicator intro-
duced into the tuned
eireuit or ecupled to ii.
inless the resonance
indicator is extremely
sensitive it will consid-
erably broaden the
tuning of acireuit which
is already a great deal
broader than de-
#ired, even though the
best of coils and con-
densers are used.

The ahsorption me-
ter thus falls short not
only of the ideal fre-
guency meter, but far
below the working
standards necessary for
the accuracy of meag-
urement required to-
day. Its calibration is
only good under certain
fixed conditions which
are almost never du-
plicated by amateurs
in practice; readings
are never a8 accurate
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as the original ealibration, aud often do not even
approach the ecalibrated precision; it is never
sufficiently sensitive to give a satisfactory indica-
tion of resonance with **zero’’ coupling, or coup-
ling so loose as to have no effect on the readings;
the resonance indications are far too hroad for
precision work - flashlight bulbs and neon lamps
are hopeless, and even indications from galva-
nometers and milliammeters are not sharply de-
fined; in fact, its sole recommendations seem to
he ease of construction and cheapness — and
even on the latter count it is far from being in-
expensive if a sensitive resnnance indicator isused.
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PLATE VOLTAGE

FIG. 2. — TYPICAL DYNATRON CURVESOF ATYPE
‘ez TUBE

The plnie resistance 1= negarive over o poriton of ench curve,
ag tndicated by the decrease in plate current ax the plate vollage
i3 voised. It is equad 1o the stope of the line in ench case. Curve
I gives u value of approximately 43000 ohms, Curve 11 about
568,800 ohms, and curve ITT about 11,000 ohms.

The dotted eurve was tnken with the woltages of Curve I, but
with the tube oseillaling al ghout 3600 ke, No seplanation has
heen epolved for the *“hump' in the conter of the curve, nithough
i 18 wossihle that the use of resistance to vary the plate voltage
meery hove hod something to do with it. The huwmyp had no notice-
nble effert on the frequenry of vseillation, which varied wni-
Sormiy as the voltage was {nereased,

As such meters are ordinarily used, the error in
readings i8 often several times the percentage
error in calibration. A meier calibrated to within
1497, rarely gives readings of that accuracy in the
hands of the average amateur: 3%, would be
excellent, and 1'% probably would be about
representative. Which reminds us of one phone
ham who was logged on 3600 ke. and couldn’t
understand it ai all. He had a *“good” meter
that was guaranteed to be within 1477 and it
showed he was in the middle of the 'phone band.
Of course he had to jam the meter right inside the
inductance on his modulated Hartley to get a
good reading, but what of that? The caltbration
was guaranteed, wasn't it?

DESIRABLE CHARACTERISTICS FOR A FREQUENCY
METER

The meter which meets practical needs must

he one which can be calibrated and used with
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eoupling so loose that its calibration is unaffected;
it must be eapable of holding that ealibration
within very small limits over a considerable period
of time; and it must give positive and extremely
sharp indications. The characteristics of the
heterodyne frequency meter most nearly approach
these conditions. The sensitivity is great enough
to allow the use of coupling so loose that neither
receiver nor transmitter can affect the calibration.
The zero beat method of reading is so sharp that
the frequency can be read to within » few cycles,
The vacuum-tube osecillator, when properly de-
signed, will hold ealibration to a fairly high degree
of constancy — in fact, with an oseiilator which
is only fair in this respect it is possible to attain a
much higher degree of aceuracy than with the best
of amateur absorption-type meters. Practically
any oscillator built with ordinary care is capahie
of holding calibration — and at the swme time
capable of being read to within {9 of the cali~
brated accuracy under reasonable conditions of
use. A cheap calibrated monitor is better than an
absorption meter unless one wishes to pay a few
hundred dollars for special meters such as are used
with high-power itransmitters — which inci-
dentally lose a great deal of their accuracy with
jow-power sets.

But & simple ordinary oscillator, even though
hetter than an absorption meter, is not good
cnough. When a fair degree of accuracy is to be
attained, minute changes in calibration cannot he
lightly ignored. There is a vast difference between
attaining an aceuracy within L.5Y%, and within
0.19%, -~ & difference of much more than 5 to 1,
ad the figures would indicate. Oscillator frecquency
stability of the order of a few hundred cycles
about a mean frequency is much harder to obtain
than stability of the order of a few kilocyeles (at
amateur frequencies) — so much so that such
things as tube and room temperature make
noticeable differences. The constancy of the plate
and filament supplies becomes of increasing
importance,

At low radio frequencies it is possible to build a
tube oseillator which will maintain its frequency
to 1 part in 10,000 or better, but this becomes
increasingly difficult at 3000 kilocyeles and higher
beeause the effeet of tube characteristics — the
most variable elements in the circuit - - hecomes
more pronounced. With careful construction and
4 high-C vireuit, however, a satisfactory oscillator
can be constructed. A heterodyne frequency
meter of this type has already been described in
QST? At frequencies higher than 3500 ke,
however, the high capacity required for stability
makes oscillation difficult, and at the same time
harmonics are weakened by the high-C' circuit so
that the 3500-ke. oscillator will not always give
satisfactory harmonic signal strength on the
TO00- and 14,000-ke. bands. In addition, there are

¢ A High-C Heterodyne Frequency Meter,” QNT, Ng-
vember, 1929,
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constructional difficulties involved in getfing
the right values of fixed condenser capacities and
grid leak resistance, and adjusting the tickler for
smooth oscillation over the entire band without
too-weak oscillation at one end and too-sirong
oscillation at the other,

A BETTER TYPE OF OSCILLATOR

There is another type of oscillator, however,
which is free from these objectionable features —
the pliodynatron or dynatron. Although not new
in principle, gince information on it was first
published about twelve vears ago, it has been
largely neglected because of lack of vacuum tnhes
which had a suitable negative resistance charae-

TYPE '22
g L
——i
I
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THE DYNATRON OSCILLATOR CIRCUIT

quency of vscillation 8 defermiined cliefly by the
snductance L and condenser (', The other two condensers ore
wsed Lo marntain the seveen grid and lower end of the innk cir-
et al the came v fo potential azx the filament, and should te
rather lurge (0.5 to 1.0 ufd.) by-puss condensers,

Oscitlations will start when the negativg resistince of the tube
ix equal to or 153 than the purallel impedance of the tuned rir-
cutt, In simple language the losses of the tuned circuit are
Y utped out*t by the negative resisiance of the tube, and ance the
ascillations are w2t up ~— a8 they will be if there is only o very
minute change in plate current — they will continue so lony
as the negative resistance 15 maintained af the proper value,
The amplitude of oscillation uxll be delermined by the value of
the negntive rusistance and the operating limits of the tube,

teristic.? It is a very stable oscillator when lightly
foaded, although few of the tubes now available
are capable of developing an appreciable amount
of power without loss of stability. However, no
power is taken from a frequency meter, so the
desirability of the dynatron for such a purpose
iz not lessened on account of low power output.
Aside from the fact that it is comparatively
eagy to build a dynatron oscillator which will
maintain frequency stability beiter than a good
tube oscillator of ordinary type, the whole
coustructional job is greatly simplified. The
#“The Dynatron,” QST February, 1930,
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oscillator eireunit consists simply of a eoil and
condenser — no tickler, grid leak or blocking
condensers are required. No juggling of tickler or
grid coil turns to secure band-spreading and
smooth oseillation simultaneously is necessary.
The thing stmply oscillates or doesn’t — depend-
ing on the negative resistance of the tube and the
parallel impedance of the tuned circuit. The eon-
struction of an oscillator of this Lype is so easy
that even if it had no other advantages over the
ordinary tube oscillator this point alone would
recommend it.

The sereen-grid type tubes have & pronounced
negative-resistance characteristic over a portion
of their plate characteristics.* Roth the Type '22
and Type ‘2% tubes are good oscillators at fre-
quencies of 3500 ke, and even higher. It is some-
times hard to get dynatron oscillators to funetion
at frequencies higher than 10,000 ke. because of
the diffienity of building tuned circuits of sutfi-
cieutly high impedance, but since good practice
in heterodyne frequency meter design dictates
the use of the lowest frequency baud to he coy-
ered as the osecillator frequency, and the use of
harmonies for the higher bands, this obstacle is
immaterial. The frequency meter may cover the
3500-ke. band and the second and fourth har-
monies will take care of the other two most
popular bands.

With ihe dynatron oscillator it is possible to
use a lower (/L ratio for good frequency stability
then with the ordinary tube oscillator, which
removes the objection to loss of harmonies with
high-C circuits. A small amount of fixed capacity
in the tuned circuit is beneficial, but it need not
he so large as to decrease the strength of har-
monics, v

Summing up, the points of superiority of the
dynatron oscillator over thé ordinary tube oscii-
lator are these: first, it is more stable; second,
harmonic strength can be secured without loss of
stability; third, construction is much simpler;
fourth, it is possible 10 have a constant check on
the operation of the meter, as will be explained
later, which eliminates the effects of aging of
batteries and decrease of filament emission dur-
ing the useful life of the tube; fifth, less apparatus
is required than with the tube oscillator, decreas-
ing the number of elements in the meter which
can for various reasons change the calibration
with time.

SUITABLE TUBES

While the screen-grid tubes exhibit the best
dynatron characteristies of tubes available at
present, they are by no means the only ones which
do so. Some iriodes also show & negative-resist~
ance characteristie, although they are less uni-

4 The four-element tube maore properly should be celled a
“pliodynatron’ when its dynatron characteristic is utilized.
However, the distinction iz quite academic snd the term
“dynatron’” may be used.
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form in this respect than the sereen-grid tubes.
several tubes of the '71-A type made by one
manufacturer were excellent dynatron oscillators
in some tests made in the Iaboratory, while other
'71-A’s of different manufacture could not be
made to oscillate. Other three-electrode tubes
hehaved similarly. ©n the other hand, we have
vet to find a sereen-grid tube which would not
oscillate, although some are hetter than others.

After a number of tests of hoth Type '22 and
‘24 tubes as dynatron oscillators, it was finally
decided that the '22 was more suitable for fre-
quency meter use. T'o those who are familiar with
the dynatron characteristics of these two tvpes of
rubes this decision may at first glance seem a
little odd, since the ‘24 has a much lower negative
resistance than the 22 and therefore is a betier
oscillator, For frequency stability, however, the
negative resistance should be high. This follows
from the equation for the frequency of oscillation,
whiehis

where L and (' are the inductance and eapacity
of the tuned ecircuit, £ is the resistance of the
tuned ecireuit, and 7 is the negative resistance of
the dynatron.® The values of L, ¢ and £ will not
ehunge appreciably in a practical eirenii if the
soil and condenser are of good solid eonstruction
and if no exiraneous material (not a part of the
meter) is introduced into the field of either the
eoll or condenser. Temperature changes will have
some effect on these quaptities and so the tem-
perature should be constant for best stability.
However, this effect is smaller than some others
which eannot be well avoided and is not bother-
sorne unless the change in temperature is greater
than that encountered in an ordinary room.

The negative resistance of the dynatron is sub~-
ject to variation from changes in battery voltage,
¢rid biag and filament emission, and these varia-
tions must be kept to a minimum if the oscillator
is to be stable. Since ¥ appears only in the de-
nominator of the last term of the equation, it is
evident that the larger 7 is made the smaller
will be that term, and consequently small varia-
tions in negative resistance will have less effeet
on the frequency than if 7 were small. There is a
practical limit beyond which 7 cannot be in-
creased, however, because if it is greater than the

parallel impedance of the tuned circuit T

the circuit will not oscillate. The quantity B
must, therefore, be made as large as practicable,
which ean be done by using a large inductance
and small eapacity and keeping the resistance

A, W. Hull, “The Dynatron,”” Proe. 1.R.E., February,
1918,

or Wil ot Alwavs 21ve
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fow by the use of a good coil and condenser. The
quantity ', however, includes the capacity he-
tween the plate and screen grid of the tube,
which is quite likely to change somewhat as the
tube warms up, giving rise to frequency drift.
Therefore a compromise must be made which
will allow the use of such values of v and € as
will give good dynamie stability with & minimum
of frequeney drift. In practice the guantities can
be worked out in such proportions that the fre-
vjuency will drift less than 1000 eveles at 3500 ke.,
even starting with the fube cold. The Type '22
is noticeably better than the '24 in this respect;
it operates ai much lower filament temperature,
which greatly reduces the time required for the
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FIG 4.~ VARITATION OF NEGATIVE RESISTANCE
WITH CONSTANT SPACE CURRENT

The serecr-grid voltage iz fived, and the spuce currené, Is,
changed either by variation of filament emission or yrid bias.

tube to reach its operating temperature and thus
reduces the time during which the frequency
drifts, and at the same time the umouni of drift
during warming up is less than with the ‘24 be-
cause the smaller amnount of heat developed re-

“sults in less expansion of the tube elements and

therefore smaller capacity change.

After the proper constants have been decided
upon, there is still the problem of maintaining
the negative resistance of the tube at a constant
value. One method would be to keep plate voltage,
screen-grid voltage, ilament emission and control-
grid bias constant. The tube is more sensitive to
changes in filament emission and bias voltage
than to changes in plate or sereen-grid voltages,
but the latter affect the frequencv sufficiently to
require a constancy of the order of a few per cent
to be within the allowable limits. This would make
the use of several voltmeters necessary and
increase the expense unduly. Fortunately — and
this is vet another point of superiority of ihe
dynatron over the ordinary tube oscillator — a
single inexpensive milliammeter provides a visual
indication of the operating conditions if eonnected
in the circuit so that it reads the total current
furnished by the “B’” battery. ‘ .

A glance at the curves of Fig. 4 (taken from




26 gsT

July QST 6) shows thai with fixed screen-grid
and plate voltage the negative resistance is a
function of the iotal space current. It seemed that
this relation aiso should hold with different
screen-grid and plate voltages if the ratio hetween
the two voltages was held constant. Measure-
ments were taken on a number of tubes of differ-
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The curees illusivate the point brought out in the et — that
the negutive rextstance is approrimately constant sv long as the
ratio of sereen—yrid voltage to plote vollage is unchanged, pro-
vided the total space current to the jilament is constant,

In Chart A the space current, Is, ix fized ot 1.8 ma, The
straight portions of the rurves are parallel, indicaling that the
negative resistance 15 the same in ench case, In Chart B 1, is
@8 mue, The same velation holds for the higher plate and screen-
grid poltages but shows signs of varialion ai the lowest voltage.
For feast variation, therefore, the plate and screen-grid voltages
shindd be comuaratively high and Is comparatively low. This
velation results in gyreater amplitude of oseillation wnd low
Jiloment emission, both of widch ure desivable,

ent manufacture and this was found to be true
within rather wide limits of changes in actual
voltages so long as the ratio between them was
nearly constant. Values of flament voltage
and control-grid bias were immaterial so long as
the space current was fixed at a convenient value
and held there. The curves of Fig. 5 for a typical
tube illustrate this, A low-range milliammeter
inserted in the negative “B” lead provides a
ready indication of the conditions in the tube,
and if the space current is always maintained at
the value at which the oscillator was calibrated,

» Impedance Measurement With the Phodynatron
page 39, G8T. Jaly, 1430,
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the ealibration will hold. Adjustment of the fila-
ment rheostat or grid bias to maintain the correct
value will compensate for loss of voltage in the
batteries with age, and also for loss of cmission
during the life of the tube. Actual tests by beating
the dynairon oscillator against a crystal-con-
trolled oscillator and varying the sereen-grid and
plate voltages on the dynatron confirmed this.
With changes in voltage of the order of 257
{representative of the usual drop in battery volt-
age during useful life) the frequency never
ehanged more than 250 or 300 cycles — less than
0.01%.

A PRACTICAL STANDARD OF PRECISION

We can now answer with some degree of cer-
tainty the question raised at the beginning of this
article — what degree of accuracy in frequency
measurement the nverage amateur can hope to
reach. With a maximum variation of frequeney
from all esuses in a well-constructed dynatron
oscillator of less than 1300 eyeles at 3500 ke. it
is possible to make a few aﬂmple caleulations
which will indieate the accuracy which ean be ex-
pected. Oscillator vagaries represent a frequency
variation of the order of 0.0497, With a good ver-
nier dial which can be read to a tenth of a scule
division (100-division scaleY it is possible to
veturn to within 600 cycles of a previous setting
if the band is spread over 859 of the s«*alp‘ rep-
resenting a possible error « 2 C
frequency transmissions are within 0. 01 7, of the
frequency announced at the time of transmission.
"The sum of these possibie errors — which in some
cases may cancel each other instead of being
additive — 13 0.07%,. No allowance has been made
for errors in getting zero beat settings either in
calibration or taking readings, for with reasonable
care these will be so small as to be negligible.
Even with a little allowance for errors which may
creep in from other causes the useful aceuracy
with an intelligently operated, well-constructed
meter will be within 0,19, which is & very good
gtandard for amateurs to set for themselves —
and better accuracy than this is entirely pos-
sible.

An idea of just what such aecuracy means can
be gained by congidering that it is possible to set
the receiver by the frequency meter to pick up a
signal of known frequency which, when heard,
will be within beat-note audibility on the 3500-
and 7000-ke. bands, and possxblv also on 14,000
ke. Accuracy to within 0,197 is the least which
can be tolerated if the edges of our bands are to
be as fully utilized as the centers, and at the same
time represents a good working standard for the
average amateur. {'ndoubtedly some will be able
to better this figure considerably — the standard
frequency iransmissions are ten times ag good
and are there for everyone's use. Improvements
in oscillator stability and methods of resetting

(Continued on page 35}
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The QST Lab. Capacity Bridge

By Beverly Dudley®

(O the experimentally inclined radio

amateur the multitudinous uses of a

eapacity bridge are at once apparent.

A capacity bridge is also a useful
adjunet to the equipment of the amateur inter-
ested in the less technical side of radio com-
munication. With it he can determine not only
the maximum and minimum capacity of the
tuning condenser in his receiver, but also the
artual total ecireuit capacity including the
capacity of the wiring, socket and associuted
upparatus. The correct gze of the grid and
plate blocking condenser to insure best operation
in & transmitter may be measured; the usetul
eapacity of the transmitter tuning condenser
may be checked to determine whether or not the
transmitter is actually high-C or not. Condensers
may be aligned and checked in the broadeast
receiver when pecessary, and by doing a goad
turn for the BCL the amateur is less likely to be
bothered by telephone ealls reporting the
“peculiar clicks which break up the program
from WTIC.” But these are only some of the
uses of the capacity bridge.

With a capacity bridge available, one can
determine (ut least to & close approximation)
other important factors which should largely
take the guess work out of amateur operation,
design, and construction.

For instance, knowing the frequency at which
& given circuit resonates, and then measuring its
capacitance, it is a simple matter to determine
quite accurately, the inductance of the eircuit.
This method can always be relied upon, for the
product of inductance and capacity are directly
related to the frequency of the circuit, and is
especially valuable st high frequencies where
mathematical calculations fail beecuwuse it is
impossible to account for stray or distributed
inductance or capacitance. This relationship
between inductance, capacitance and frequency
makes it possible for the amateur to determine
the number of turns to use on a given coil form
for any frequency band if the capacity used is
known, ’

Then, too, lots and lots of the condensers
which are sold nowadays don’t have anything
like the actual capacity marked on the bakelite
case. We recently came across one condenser
which was marked as having a capacitance of
250 pufd. We found, upon measurement, that the
actual capacity of the condenser was 425 yufd.—
an error of 0%, One or two condensers of this
wort in the tuned circuit of a transmitter would
"™ Former Assistant Technical Editor, QST

certainly put the amateur out of the band if his
ealeulations were made on the assumption that
the condenser was a 250-ppfd. unit,

But fixed condensers marked with their
supposed capacity aren’t the only condensers
whose actual capacitance is not known. What

THE CAPACITY BRIDGE OPEN FOR USE

about that neutralizing condenser? Has it a
capacity of 10 upfd. or 100 upfd.? What capacity
is actually used in the circuit when the plates
of a variable condenser are not entirely en-
meshed? What size should be used to give full
dial coverage of the amateur band, and how shall
its capacitance be determined? Perhaps the
wiring of the set is such that the cireunit capacity
is high; maybe bigh circuit capacity causes the
tube to go into parasitic oscillation and behave
erratically! A simple capacity bridge, such as
described in this article, will help solve all these
problems,

The accuracy and simplicity of bridge methods
have made them almost universally accepted for
the measurement of capacity, especially for
values smaller than one microfarad. Although
there are & number of bridge arrangements, all
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of them depend for their operation upon the
balancing of potentials in the bridge arms so that
the eurrent through the indicating deviee is zero
for the condition of balance.

The bridge described in this article has a
range from 10 ppfd. to 0.05 uid., and if carefully
calibrated its accuracy will be well within 397,

B
Ry
A
Cx
D
~
s lacd
FIG 1, — SCHEMATIC WIRING DIAGRAM OF THE
- BRIDGE

which is sufficiently accurate for amateur require-
ments. A schematie wiring diagram of the bridge
iy shown in Fig. 1, & layout diagram in Fig. 2,
and the two photographs show the constructional
details of the bridge. Accurate resistors, R; and
Ry, form two arms of the bridge. The third arm
contains a calibrated variable air condenser,
while the fourth arm is formed by the condenser
whose capacitance it is desired to measure. All
of the equipment used in the construction of the
bridge is readily available to the amateur on the
apen market at reasonable prices,

‘The condition of balance in any bridge obtaing
when the arms of the bridge are adjusted sv that
the current through the indicating deviece (in
this case a headset is used) is zero. That this
condition be fulfilled the voltage drop across 4B
must equal the drop across AD, and similarly
the drop BC must then equal that across DC.
When the adjustments of balance are obtained,

(’e (l)
Y Re
where: (; is the capacitance of the unknown
condenser,
("¢ is the capacitance of the known or
calibrated condenser,
R, is the resistance of the bridge arm BC,
and
R is the resistance of the bridge arm AB.
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By multiplying both sides of the equation by

(%, Eq. (1) may be rewritten to give the capacity

of (' directly. The capacity of the unknown
condenser is then given dire_?tly by:

23

= ((% =

It will be seen from Fiq. (2) that the capacitance
of the unknown condenser, (,, may be deter-
mined if we know {A) the ratio of the resistance
B to Re, and (B) the capacity of the standard
condenser, ', at the setting which gives the null
indicative of the point of balance.

The fact that the capacity of C'; depends upon
the ratio of Ry/Ily is a decided advantage in
extending the useful range of the bridge, for by
making this multiplying ratio less than unity we
can measure condensers whose capacitance is loss
than that of (7, whereas by making this ratio
greater than unity, condensers whose capacitance
is greater than that of ', may be determined. The
use of an adjustable ratio By/R, permits the single
calibrated condenser to be used in making a
variety of measurements of capacitance either
smaller or larger than the capacity range of C,.
It will be seen from FEq. (2) that if the capacity
of the standard condenser for a given bridge
balanee adjustment is 500 uufd. and the ratio
Ry/Ry is 100, the capacitance of the unknown
condenser will be 50,000 pufd. or 0.05 uofd.
Similarly, if the condenser ('; were to be set at 500
uuid. for the balance point and the multiplier
switch set so as to select B1/Re.=0.1, the capacity
of ¢, will be 50 pufd. The limit of eapacity
meagurements with this bridge is from approxi-
mately 10 pufd. to about 0.05 ufd., and the bridge
is accurate to within 39, over this range.

The construction of the bridge is not difficult -—
in fact it is much simpler than the construction
of a single tube receiver. A list of parts used in the
bridge is given at the end of this article. All of
the parts should be obtained before the con-
gtruction of any portion of the bridge is started.

The accuracy of the bridge will depend upon
the accuracy of the components going to make
up the bridge as well as upon the care with which
the bridge is constructed and ealibrated. There-
fore, it pays to purchase well-made und aceurate
component parts and to take sufficient time in the
eonstruction of the bridge to make a good elec-
trical and a substantial roechanical job of its
congtruction. The standard condenser, C,, should
be a straight-line-eapacity condenser (the kind
with semi-circular plates) so that its capacity may
he easily determined from its calibration chart.
If a straight-line-wavelength, 2 straight-line-
frequency, or some other hybrid coudenser is
used in the bridge it will not be so easy to obtain
a balance and correctly interpolate readings
because of the manner in which the capacity
variation occurs. In general, a condenser having
a maximum capacitance of 500 wufd. s quite
satisfactory; a condenser smaller than 250 uufd.
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should not be used because of the lower ratio of
maximum to minimum eapacity of the smaller
condensers.

The resistors for use in the bridge should be
non-inductive, should have negligible eapaci-
tance, and should be accurate; the more accurate
the better. The error in the resistance values of
it and R, affects the accuracy of the bridge, as
may be seen from Eq. (2). The error introduced
ig approximately equal to the algebraie difference
of the errors in Ry and R, If K, and R are each
accurate to within 1% of their specified resistance,
errors of as much as 2, may be present. Simi-
tarly, if R, und R, are aceurate to within 14 of 1<
the bridge cannot be depended upon for accuracy
greater than 14 of 19 of the correctly calibrated
value. The type 6M resistors manufactured by
the Shalleross Mfg. Co. used in this bridge,
since they fulfill the conditions given uabove,
are aceurate to within 19, and are reasonable in
price. Moreover, being small in size, they may
be eagily and conveniently mounted, as may be
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FIG. &, ~~ DIAGRAMMATICAL WIRING CIRCUIT
OF BRIDGE

s is the standard 500-ppfd, stroiyht-line capacity con-

denser, The resislors used in the cirewit ove plainly marked,

seen from the cut showing the interior of the
bridge.

The cuts show the layout and the method of
mounting the apparatus. The bakelite panel upon
which the apparatus is mounted is backed with
heavy copper sheeting. Both the bakelite panel
and the copper sheet are drilled at the same time
so that all holes will coincide. The copper sheet,
is later cut away around the binding post,
the a.c. switch, and the multiplier switch, to
prevent short circuits; as shown in the photo-
graph of the back of the bridge. The cabinet
housing the bridge i also lined with copper.

When the panel has been properly drilled,
finished, and engraved, the parts are mounted
and wired according to the disgram of Fig. 2.
The wiring is simple and the only precaution to
observe is to provide sufficient, clearance to avoid
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possible short cireuits or grounds. No. 14 copper
wire, covered with heavy spaghetti, is used in
wiring the bridge, and since all wires are heavy

THE SIMPLICITY OF THE BRIDGE CONSTRUC-
TION I8 APPARENT FROM THIS VIEW OF THE
INTERIOR
The iyriable condenser 8 o Marco with & mazimum

eapuaeity of 300 pufd.

and short, it is possible to make all connections
rigid and solid.

When the bridge is properly wired the con-
denser ', should be calibrated. Ordifarily this
is & difficult task for the average amateur to
accomplish, because variable condensers suitable
for calibration purposes are seldom available,
There are available to amateurs, however,
methods of calibrating €, sufficiently accurate
for all amateur requirements,

The best procedure to follow in calibrating the
bridge is to calibrate the condenser (', against
another condenser of known calibration. A souree
of a.c., preferably of 1000 cycles or of other
pleasing high pitch (which may be obtained from
a vacuum tube oscillator, tuning fork generator,
or buzzer) is connected to the posts marked (',
and the switeh S is closed. A hum will be heard
in the phones which should  be balanced out by
adjusting the switch R; and by varying C, until
the hum disappears. In the event that it is
impossible to obtain a wel! Jefined null point,
the difficulty may usually be traced to excess
pick-up from the generating apparatus. When
the null point is obtained, the capacity of the
eondenser (7; will be equal to the capacity of the
standard condenser divided by the multiplying
factor of the switeh. With this method of eulibrat-
ing the bridge, a calibrated standard condenser
is required.

A laboratory type standard condenser is
desirable for this purpose but is not available
to the majority of amateurs. However, the
General Radio (Jo. cage mounted type 247
condensers may be obtained with a dial calibrated
directly in capacity, the error of this dial calibra-
tion being approximately 29. This condenser
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may be used as an inexpensive standard, or if
used as ¢, in the bridge, it will need no calibration
other than that afforded by the dial supplied with
it.

Another method of calibrating the bridge is to
balance the bridge when fixed condensers of
known capacity are connected across the posts
marked .. As before, the capacity of ', will
be equal to the capacity of the fixed condensers
divided by the multiplying factor of the switch,
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FIG. 8.— CALIBREATION CURVE OF THE STAND-
ARD CONDENSER

This calibration 18 for Cs, or will apply to Ce if the rotary
swilch ix set at |, For the volary switch set at any other value,
e il be determined by reading the cupactty of the stundard
condenser from the calibraiion chart and multiplying this by
the multiplying facior of the raiio arms. Notice the curve at
the low capaciiy end of the dial represeniing the minimum
ecapaeity of Ca. Needless lo say, this ealibration curve will not
apply to your vwn meter.

80 90 100

but because the fixed condensers are seldom
accurate to greater than 5% of their rated capac-
ity, & number of fixed condensers of the same
and of various capacities should be used to
provide several good checks on the calibration
of C,. Enough checks should be made so that it
will be possible to draw a smooth ecalibration
curve through the points representing the
capacity calibration of .

In the event that none of these methods
is available to the amateur, a graphical method
of calibration may be resorted to if a straight-line
eapacity condenser is used and if the maximum
vapacitance of the condenser is quite accurately
known. The minimum ecapacitance of 500-
pufd. condenser is about 35 pufd. when mounted
in a shielded case, whereas for the 350-uufd.
and 250-uufd. condensers, the minimum ecapaci-
tances are approximately 25 upfd. and 30 upfd.,
respectively. Assuming these values for the
minimum capacitances of the condenser and
knowing the maximum ecapacitance of the
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condenser at 100, a straight line curve mway be
drawn through these two points for the calibra-
tion of the eondenser. While this method of
calibration is not entirely accurate, it will
nsually suffice for the measurements required in
the average amateur station. Iven though the
abgolute error with snuch calibration may be
large, the bridge will still be ugeful for compara-
tive purposes.

The list of parts used in this bridge is given
below:
‘Wooden box with cover, 9 ‘/ﬁ’ 7 T G
Bakelite panel, &’ x .
H00-pufd. atraxght—lme cxp‘wxw 1,armble 0T

dBnBer, . e
Four-inch dial and marker, ,
Seven-point inductance awiteh. .., ... ..
00-ohm resistor, .. .... oo e
B00-ohmresistor. ... ooih i
1000-0hm resistors.
3000-0ohm resistor, . .
10,000-0hmm TesiStor. . byt s
30,000-chm resistor. . ... .. - v iaeaen.n
100,000-chm resistor. . ..., .. ieannnaeannn
Closed circwit switeh, ... . ... ot
Binding posts. . v c.ver v e .
Copper shielding. ......... ... . o i oL
Engraving. . oot viiniiii i
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A New Line of Power Trans-
formers and Chokes

HE Aeme Apparatus Corp., Cambridge,

Mass., has just placed on the market a new

series of transformers and filter chokes de-
signed to take care of practically all amateur
requirements. They are conveniently divided into
two groups; for low-voltage tubes (suitable for
receiving power-packs and transmitters which do
not. require more than 600 volts), and for trans-
mitters of medium and high power.

In the low-voltage group of transformers, both
plate and filament windings are included in the
same unit. The largest transformer of this classi-
fication has a capacity of 250 V.A. The filter
chokes to be used with these itransformers are
rated at 15 and 30 henrys, with current-carrying
capacity ranging from 50 to 150 ma.

The transformers and chokes in the high-
voltage group are all insulated for TOOO volts.
Plate and filament transformers are separate
units. The plate transformers are made in sizes
ranging from 300 to 1000 V.A., and supply 1000,
{500 or 2000 volts each side of the center-tap.
Filament transformers are designed to furnish
the standard voltages for transmitting tubes and
high-voltage rectifiers. The chokes are manu-
factured in four values ofinductance, with current-
earrying capacity ratings from 150 to 500 ma. |

In addition to the above, The Acme Apparatus
Corp. now manufactures an asuto-transformer,
220-110 volits, in 260~ and 500-V.A. sizes. Micro-
phone transformers for both single and double-
button microphones are also available.
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QSY With Crystal Control

By Boyd Phelps, W2BP-WOBP *

RYSTAL eontrol is generally aecepted
for commercial and broadeast trans-
mitters where tolerance of only a few
eyeles deviation from one particular

assigned frequency is permitted. For operation in
& band, as in the case of the amateur, it has not
steh a strong argument but the advantages to be
realized from stability are not to be overlooked
and any good amateur station should take pride
in always being found close to the same spot in
the band for schedule operation, inr not creeping
out, of tune of the distant receiver, and in not
spreading over a hog's share of the band, not to
mention being in the band — und a few other
arguments.

But this rigid inflexible stability sometimes is a
hardship and is one of the few reasonable argu-
ments left against crystal control. 1 have fought
through hours of QRM from two other stations
on the sume frequency as my erystal and being
just as stubborn as they, stuck it out until day-
light overtook us. (Kastern stationa on 3500- ke.
‘phone can be practieally put out of business by
low power ‘phones a few bundred miles further
west). When spasmodic semi-intelligent commu-
nication was established 1 was iold that if
could ghift & few kiloeyeles 1 would be free of
WRM. I have tried grinding crystals for these
mythical QRM-less holes, as others have done,
with the eonclusion that they are **subject to
change without notice.” The switching in of
several crystals scems like a partial sofution,
though interference is often as bad on the new
frequency, capacity losses in the switching ur-
rangement reduce output, and the distant station
cannot. find yvou again in a different section of the
hand, especially since he probably did not get
vour telling him about, where you were shifting to.
These conditions ean be remedied usually by a
moderate shift in frequency, or at least remedied
as much as general congestion in the band
permitis,

It is well known that several factors change
erystal frequeney. A variable condenser con-
nected across the holder terminals will lower the
frequency as this capacity is increased and it is a
good method of obtaining final synchronism of
two transmitters or final adjustment of a stand-
ard, However, when this capacity is a few micro-
farads the crysial stops oscillating and the range
is only about a hundred eyecles in & million, with
reduced output as the capacity is increased.
Temperature variation suggests another way of
dodging interference if one wants to keep crushed

#5056 167th Street, Jamaies, 1. L, N. Y.

ice and a blow torch handy to manipulate the
frequency as conditions demand. While water
vooled erystals may have suggested themselves to
some unfortunate amateurs, variation of fre-
guency by juggling temperature is slow, sluggish
and aecompanied by the necessity of closely main-
taining the finally chosen temperature ag against
changes due to heat radiation, convection and
conduction.

To make a long story short, adjustment of the
top plate above the crystal instead of resting on it
represents cne of the easiest ways of varying the
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frequency. A surprisingly large frequency varia-
tion can be covered by regulating the air-gap
above the crystal and still maintaining the char-
acteristic erystal frequency stability over this
range, As the pressure of the top plate on the
crystal is reduced and some air gap introduced the
power output actually increases, since decrement
(mechanical loading) is reduced.

Reference to the curve of Fig. 1 shows a varia-
tion of frequency with air gap, with 11 ke, as the
maximum. Thig curve was plotted from data
obtained on a random picked ordinary 30-degree
et erystal in the 3500-ke. band using a Type '10
with 6 volts on the filament and 60 on the plate
with a yuarter megohm grid leak across the
erystal in the ordinary conventional ecircuit. A
micrometer opening up to two inches was fitted
with a flat-faced plug over the movable side of
the jaw and formed the top electrode. Frequency
settings could be duplicated to about a hundred
cyeles without difficulty with this arrangement,
which is about the change caused by 2 change in
room temperature of one degree Centigrade. The
power did not vary considerably over the lower
portion of the curve that is practically a straight
Jine but began to fall off when the frequency




passed the 7-ke. deviation point and very
rapidly between 10 and 11 ke. in this eage, Tt is
interesting to note that oscillation continued with
an air gap even greater than the thickness of the
crystal. ‘

Let us examine for a moment what this possible
shift may mean in reducing interference. In the
first place it has little use on an amateur receiver
having audio response much ahove 23,000 cycles
and it usually is a disadvantage. (The A. T, & T\
Co. transatlantic phone passes modulation only
up o 2,500 cycles.) Peaked audio for code recep-
tion hag been admirably covered in QST by
Hatry, Hull, Bourne and others. Some amateurs
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in receiving do not make use of the fact that the
relative beat note of two incoming signals can be
transposed by working them on the other side of
zero beat. For example, in getting nicely started
copying a long message coming in on a beat note
of 1500 cycles, an interfering station with a
strong 500-cycle heterodyne busts the message,
He may have heavy a.c. modulation or be too
unsteady to hold at zero beat while the msg is
eopied on 1000 cyeles, 80 the beat of the desired
station ig run through zero beat to the other side
and up to « high enough pitch so that the inter-
ference (now a higher beat note than the desired
signal) is relatively inaudible due to cut-off of the
nudio system. Home hams have been known to
fight along with interference of about the same
beat pitch but on the opposite side of zero beat.
In such a case when the tuning vernier is moved,
one note goes up and the other down and the
stations separate themselves though in reality
their transmitted frequencies are 3 ke. separated.
From this discussion it may be seen that a fre-
quency shift of 2 ke, ordinarily will be enough to
permit copy even if the interfering station is
exactly on top of the desired signals (the worst
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condition) for this shift would permit reception at 1
to2-ke. beat note with the interference at 3 to 4 ke.

From the curve it will be seen that operation
with a little over 001" air gap will permit a 2-ke,
variation of frequency in either direction hy
serewing the top electrode up or down, Ag men-
tioned previously and noted from the curve, this
may be greatly extended to ibout 8-ke. variation
with slight decrease in erystal output which may
not necessarily reduce antenna input and even so
is justifiable for improved communieation. It is
also to be noted that these frequency changes are
with respect to the fundamental of a erystal in
the 3500-ke. band. The effect is doubled in the
7000-ke. band and is four times as much in the
14,000-ke. band. In other words, a 44-ke. fre-
quency shift is possible in the 14,000-ke. band and
“0-ke. shift is entirely practicable.

After all the hashing up of the “Q” signals at
the Jagt International Convention and supposed
modernizing of them, there is no adequate signal
to request such a {requency shift. Our old ham-
l)rew Q,.Sb aigna[ got, written into Lhe new vndc 'm
bly ﬁ we ﬁuggest somethmg to handle this mfm-
tion it may find permanent use although probahly
with different letter designation. The following is
easily remembered and leaves no doubt us fo
whether the frequency or wavelength iv to be
raised or lowered:

QIT: If possible please increase your frequency
to avoid interference (or to get back in the band
—hij.

QDF: Decrease {requency of your transmiiter
slightly.

Note,-—The signal may be followed by a
number designating the ke. shift vequested. In
the abgence of this it is assumed to be approxi-
rately 2 ke, for telegraphy and 4 to & ke, if
communjeating by telephony.

THE HOLDER

The design of an adjusiable air gap holder can
take a number of forms according to the material
and machine equipment at the disposal of the
builder. The important and only difficult part of
the job is to have the top plate mounted so it is
parallel with the crystal or the bottom plate and
will retnain so as the air gap is varied. One should
try and get it flat to .0001” and remain parallel
to the same precision but for wide air gaps this is
not so important. OF course the top plate must
be insulated from the bottom plate and bakelite
is far preferable to rubber or fibre.

If aceess is had to & machine shop the holder
may follow Fig. 2 in which is shown & round brass
eup with a hole 114" in diameter, 34" deep, and
with a 14" thick wall. The last two operatlons on
the cup should be the cutting of the thread and
light finishing cut on the bottom face against
which the erystal is to lie. These two operations

(Continued on page 74)
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Experiments With Dynatron Oscillators
By O. P. Susmeyan, W1BLH#*

PPRECIABLE interest has been shown of
late in vacuum tubes having negative-
resistance characteristics, The primary
purpose of this paper is fo further

stimulate this interest and to emphasize that
these devices and their applications -constitute
extremely interesting inaterial for study and
experimentation. Hlustrating one application,
a heterodyne frequency meter using a negative
resistance tube as an oscillator is described.

A number of years ago A. W, Hull produced a
special form of three-electrode vaeuum tube
which made uge of the phenomenon of secondary
emission. This tube had & peculiar voltage
eurrent characteristic: For a

of the dynatron. By doing both, the writer has
been able to generate frequencies of the order of
14,000 ke.

The impedance of the parallel circuit can be
made a maximum by proper choice of the circuit
constants and “low-logs’ construction. (reat
progress has been made along this line during the
past few years.

The mnegative resistance obtainable is, of
course, limited by the particular tube used. Of
the tubes available on the market today, the
one possessing the best dynatron characteristic
is the Type '24. Fig. 2 shows this characteristic
for a few of the Type '24 tubes tested. The siope

certain range of plate poten-
tial, the plate current decreased
with increased plate voltage.
In other words, part of the
E,—I, curve had a negative
slope and the device acted as
a negative resistance. Hull
called histube the ** dynatron.”

The *“falling” characteristie
of the dynatron is due to the
emission by the plate of im-
pact or secondary electrons

and has been well explained
in an earlier issue of YST by

THE EXPERIMENTAL LAYOQUT

With thiz equipment measurements were made on the purivws tubes to determine their

W. H. Newbold. It is on this  regative-resistunce characteristics as well as the oscillator measurements deseribed in

part of the characteristic that  the text. From left to right on the bench are the
board layout for meusuring stalic characteristics, the experimental oscillator, and o
precivion frequency meter.

the operation of the dynatron
is based. The tube, when
properly designed, can be used as detector,
amplifier or oscillator. The latter case will be
reviewed briefly here.

Fig. 1 shows a dynatron connected as an oseil-
fator. Hull hag made a mathematical analysis of
the cireuit and has shown that it can oscillate if

<hii and B are, respectively, the
LA W)

tank ecireuit inductance, capacitance and re-
sistance at the resonant frequency; and r is the
positive numerical value of the dynatron negative
resistance. The frequency of ogeillation is, in most
practical circuits, given to a close approximation

. It follows that the range of the

frequency of oscillations is limited by the nega-
tive resistance of the tube and the L/RC ratio of
the parallel circuit. This lmit can be widened
either by increasing the impedance of the tuned
eircuit or by decreasing the negative resistance

¥ Champion Radio Works, Ine., Danvers, Mass.

ystal temperature-conirol bok, the breud

{voltage divided by current) on the ‘falling”
part of the curve represents the negative resisi-
ance of the tube. It will be seen that it varies

- -

FIG |, — THKE DYNATRON AS AN O

A tube wnth a suilable julling characteri must be wused,
With low meyative resistance and prover choice of cireuit cun-
stanis g wide range of frequencies may be generaled.

CILLATOR

greatly from tube to tube, the variation being due
to several small discrepancies which oceur during
the manufacture of the tube, affecting the spacing
of the elements, cathode temperature, degree of

|
§
§
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aetivity of cathode coating, condition of impact
surface and degree of vacuum. These differences
are negligible when the tube is used for the pur-
pose for which it was designed, but they materi-
ally affect its negative resistance value ay a
dynatron und consequently vary the upper
limit of frequencies ohtainable with a given L/

THE FREQUENCY METER

The ¢oil and condenser are from a (eneral Radio amaieur
Srequency meter. The ©* B batteries are inside the aluminum

case, the * A" supply being furnished by an external battery,
The Blament voltage is held constant by adjustment of the
rheoxtat,

ratio. Therefore, no set operating conditions can
be specified. If maximum frequency is aimed af,
the churacteristic of each tube should be plotted
and the most suitable operating point deter-
mined. Fig. 3 shows the simple setup used for
obtaining the data. £, can be varied by means of
a suitable potentiometer. The negative resistance
of the Type "2t at H;=2.5 v. und Ea=67 v. was
found to range anywhere from 6500 ohms to
16,000 ohms, the lower limit constituting the
exception rather than the rule. With a tube of
such low negative resistance it is possible to
obfain frequencies of the order of 7000 ke.

The stability of the dynatron oscillator de-
pends mainly upon the filament tfemperature.
In the cuse of the Type ‘24 the filament voltage
should be kept cunstant within two or three per-
cent, the allowable variation being even smaller
for the Type '22, which has a smaller filament.
However, if the filament temperature is kept
within reasonable limits, the stability of the
dynatron oscillator is extremely good. From all
tests made, it was concluded that this stability
was fully as good as that of the non-temperature-
controlled crystal.

if & pair of phones is connected in series with
the plate of the dynatron, it will oscillate at a
high audio frequency. This frequency may be
fowered to three cycles per second simply by

Q8T
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increasing the inductanece of the cireuit and in-
serting capacitance in parallel with the phones.
The stability of these audio frequencies also was

. . L
found to be very good. cspecially when 7iowas

made small.

By specially designing tubes for negative re-
sistance operation, smaller resisiances may be
obtained. The writer has for some time devoted
himself to the production of low negative-resist~
ance dynatrons. Fig. 4 shows a comparison he-
tween a Type "24 having a fairly good negative
glope and a low voltage dynatron. This particular
dynatron is one of our first ones. It uses the same
heater and cathode elements us the Type '24 and
has a negative resistance of about 6200 ohms, a
high value. Since then, dynatrons with much
lower negative resistances have been produced,
one of the larger types having a resistance of
1800 ohms. These dynatrons require from 125 to
150 volts on the grid and they pass a plate eur-
rent of about 30 milliamperes. From the trend of
the work now under progress, it is predicted that
even lower resistances will be obtained. The
filaments of these dynatrons are made to have a
high temperature inectia to insure steady opera-
tion.

& DYNATRON FREQUENCY METER

In making a frequency meter for the use of
WI1BLH, the writer used a dynatron having
resistance of 2600 ohms with 70 volts on the grid,
For the tuned circuit, the condenser and coils
of a General Radio Type 555-P frequency meter
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were used, The experimental set-up is shown in
a photograph. A temperature-controlled quartz
crystal oscillator supplied the standard {re-
quency and the frequency of the dynatron oscilla-
tor was made to beat against the crystal fre-
quency and its harmonies. The beats between the
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two oscillators were picked up and reproduced by
a conventional receiver. The resultant beat notes
were found to be surprisingly steady.

Another photograph shows the finished meter
enclosed in an aluminum casing, which also
contains the ““B” batteries. A shielded cable is

TYPE ‘ZA@
o)
< £4 >
b=, Lo

FIG.3.—SET-UP FOR MEASURING NEGATIVE
RESISTANCE OF A TYPE'24 TUBE
The heater voltage is held constant at volts, and the
serecn-yrid voltage ul about 87 valts, The plate wltage muy be
varied by meuns of o potenttometer,

used for the “ A’ huttery connections. A filament
rheostat and voltmeter are essential. The Na-
tional Type N vernier dial permits accurate
readings.

The meter was calibrated from the erystal
oscillator, while a precision meter was useful for
frequencies intermediate to the quartz oscillator
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FIG. 4.— T'HESE CURVES SHOW HOW THE NEGA-
TIVE RESISTANCE MAY BE DECREASED BY
PROPER DESIGN OF THE TUBE
The solid curpe was tuken on a spectally-designed dynatron,
while the dotted curve represents an average Type "2 tube,

and its harmonics. This ealibration could aiso
have bheen obtained by listening to standard
frequency transmissions, as has been explained
in Q8T several times.

The dynatron frequency meter just described
has been very satisfactory. Its upper frequency
limit was found to be 10,700 ke. As mentioned
before, frequencies above 14,000 ke. have been
obtained but they necessitated the use of the
larger dynatrons, with a tuned circuit consisting
of the tube capacity and & few turns of heavy
copper wire.
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In conclusion, the experimenter and amateur
is once more urged to look into the dynatron.
For those interested, the fullowing bhibliography
is given:

W. H. Newbold, ST, Feb., 1930

A, W. Hull, Proe. 1. R. E,, Vol. 6 (1918) No. 1.

A, W. Hull, E. ¥, Hennelly, F. R. Elder, Proe.
I-R. E., Vol. 10 (1922) No. 5,

A. L. Klein, Phys. Rev., Vol. 26 (1925).

¥, Horton and A. C. Davis, Proe. Roy. Soe., p.
2343 (1920).

Bringing Frequency Measurement
Up to Date

(Continued from puye 26)

dials will increase the accuracy which can be
expected,

In the October issue of QST complete construe-
tional information on a heterodyne frequency
meter of the dynatron type will be given, to-
gether with information on how to calibrate the
meter from standard frequency transmissions
and how best to use it in the station.

Doings at Headquarters
(Cloniinued from page 1)

Don Meserve, QST’s Advertising Manager,
vacated his New York bailiwick and spent a
couple weeks in Chicago on a business survey.

F. E. Handy is spending a vacation in Maine
with his family.

K. B. Warner has left Hartford for the sea-
shore, from where he is sandwiching in some
vacation along with regular routine work.

J. J. Lamb, Tech. Ed., spent 2 few days in
New York attending preliminary meetings rela-
tive to the C.C.LR.

The rest of the gang here at Hariford have
been taking a little snatch of vacation here and
there, when duties permit.

WIMK and WISZ have been on mornings
lately keeping in touch with Australian stations.
Fine relaying has been done by YS1X (a ship
plying between New York and Chile), VK5HG
and VK5GR, as well as a regular schedule being
kept with VK2EK.

— . O R.

Pacific Division Convention

Sacramento, California, October 17th
and 18th
JUST a preliminary announcement of our
forthcoming convention. Sce October
issue QST for full particulars.
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Harmonious Harmonics

By Uncle Jimmy and the Boys

EAUTIFULLY strained music emerges
from the peaked amplifier. The words are
dreamily indistinet, vet reach our ears
with piercing definition.

*Hi diddle dystal,

A Ham and a crystal.

The sig skipped over the land.
Comunissioners laugh to hear such fun
(Provided we stay in the bund).”

“You have been listening, dear little hams, to
our theme-song as rendered by His Majesty, Old
King Cole, and his barmony boys, The Fiddlers
Three.

“His Majesty's . services are made available
through the courtesy of manta Claus, Incorpo-
ruted, manufacturers und distributors of irans-
mitting tubes, crystals, and other ham supplies.
Mer. Claus, president of the company, is, as you
know, the patron saint of the little ham.

“Bitter opposition was presented by the Pied
Piper, note specialist, when it was learned that
the King was to broadeast from this station. [t
was argued by the Piper that the a.c. note emitted
from His Majestv’s pipe (produced by singing
through it and allowing it to resonate iu his bowl)
had no place in modern transmission. The Piper's
plea was quite eloguent, but the station manage-
ment, convineed that Mr. Piper was allowing him-
self to be swayed by professional jealousy, set
aside the objection.

““The new feature, though distressing, is cer-
tainly unique - - which, of course, squares matters
completely from the management's viewpoiut.
Personally, and just between bams, I ain disap-
pointed to learn that His Majesty’'s fumous merri-
ment is of the induced variety.

*You hear the boys for the first time tonight.
If you find the sound of the King's pipe discord-
unt, be thankful, at {east, that you ean’t tune in
its odor.

“Now, let me see . . . Oh yes, the fairy tale
... First let me explain how it comes to pass
that your old Uncle Jimmy is ut the mike touight.

*In order that he may remain a well-balanced
ham instead of becoming a nut, tneie Jimmy
reads a certain amount of popular fiction. He has
heen complaining about the laziness of his favor-
ite author, who has turned in few stories of late.
It didn't occur to nele Jimmy that his own house
might be not entirely shatter-proof. It didn't, in
fact, oceur to him that wunyone gave a tinker's
inspiration whether he wrote or not. Imagine,
then, his consternation when he received u letter
from a little ham who gently hinted that U, J. was
growing lazy. The little ham didn't know that he

was writing to Uncie Jimmy: he thought he wus
writing to another little ham who has written a
few things for QS7'.

*“It was Uncle Jimmy, however, who reccived
the letter and, believe me, he felt as mortified as if
his eall had appeared among the prehistoric sigs.
There was but one grain of consolation in the in-

)
EVENING

cident. The little ham's letter disclosed the fact
that he is full of original ideas and that ke, him-
self, should be writing for ST, He, in turn, can
console himself with the fact that Hamdom is full
of others just like him.

“That's that; now you understund that U. J.
iz at the mike to prove to you little hams that
he's not lazy (which, of course. he is). '

“Now I waunt to tell you about Piper. Piper
dropped in one evening in his usual manner,
sliding down the lead-in and skipping nimbly over
the series condenser.

“*Good evening, 1. J.," he piped in his clear
and tinkling tones. ‘How is the push-pull perk-
lng? y
*“*Who in ()-R-M-dom told you I was fooling
with push-pull?’ T asked, naturally startled at his
konowledge of what 1 thought was a secret.
Honestly, I believe ['ll never get used to the way
these fairies know evervthing.

*“‘Don’t be silly,” said Piper as he yanked the
dust-cover off of the new push-pull job. (The job,
by the way, used the circuit of Fig. 1. If your
seanning disc has the wrong number of holes, here
it is in QST: Mr. Warner agreed to print the
diagrams for this tale.)

**I can't help appearing silly, P. P.," I retorted,
“with you continually doing your best to make a
fool of me. You know the answers to vour ques-
tions before you ask ‘em. You ask ‘em just to
show me up — just to tantalize me.’

“<Pooh, pooh, U. [, suid-Piper soothingly.
*{ ask questions to stir up discussions —*
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“¢To gtir up argument, you mean.’

“*To stir up discussion and make you think.
Thinking is very beneficial; you should foster it.
Now, about this push-pull business; did you say
you were using the second harmonic?’

FiG, 1

Pubes are Type 10, C1 Iz a two-yung condenser with the two
halvey paralleled — 750 micromikes. Ca, Cs and Ci ure £3-plate
nuidgets, Grid ineters, 0 to 26 mils; plate meter, O to 300. R can
he 10,000 ohms or higher, Coupling may be zaried by mounting
the antenna cotl on a rotor, or by hinging it se that it wiil swing
Ut and out of the gap tn the primary eoid, A ntennu cuil may be
wound (spaced a bit) with No, 13 or 14 anlenna wire,

Adjustment iy simpler than it looks, Cz and Ct are left at
marrmum capactty unless the yrid of vie tube receives more
eLvitation than the other (ag tndicuted by the grid meters), In
this case, the eapacity of one condenser (s or C) 28 reduced 1ill
the meters balance, C's controls the amount of erciiation to both
tnbes (the more cavacily, the less excitation), Uncle Jimmy's
thump filter will eliminate clicks — if you're youdl

The only snag likely to be struck is the mutter of grid chokes.
They need to be good ones, designed for the band in which you
wurks, JSgain, you need to be goud.,

The shunt condensers urross the melers protect the meters
from v f,

““There isn't any second harmonie,’ I sulked.
‘It cancels in push-pull.’

*“*There! What did [ tell you? You're not
thinking. I't cancels in the main tank circuit, to be
sure, but what about the plate choke?’

*¢You can't kid me, P. P.; it's the same thing
there. The plate current from one tube is in-
creasing while that of the other is decreasing
and -’

“Piper fainted. 1 was frightened. What to do

OsT

-
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for fainting fairies? Inspirationally, ag it were, I
recalled seeing King Cole, at the time of his first
visit, experimentally and then enthusiastically
sample the contents of the m.g. oil can on the
shelf. Seizing the can, I forced a few drops of the
liquid between Piper's lips. He revived instantly
and sat up; then resumed the argument quite ag
if nothing had happened.

““You're much worse than I thought, U. [I.;
he said. *See this.” He reached out and picked up
the sheet of cross-lined paper that I was saving
for the calibration curve of my new monitor. He
rapidly drew the graph of Fig, 2.

H t
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“‘Here,” he said, ‘is a picture of the plate
current as fed to the plate tank of a one-tube
oscillator, plotted against time. Please note that
the current flows during less than half of one
vycle. If, now, we add another tube in push-pull,
it will work in the same manner on the other half
of the eycle. Your dull human intellect is a handi-
cap, but you should be able to perceive that but
one tube works at a time.’ He drew Fig. 3.

[\

ba— 1 Cycle

IRAVERY,

FIG. 3

*“‘Hold on, Piper,’ I objected. *You're draw-
ing the curves for the second tube in the wrong
direction.’

*Piper cast me a withering glance. ‘The cur-
rent from tube 2 flows through the helix in the
opposite direction, therefore I have to draw the
eurves in that direction. An increase of current
from one tube is equivalent to a decrease from
the other.’

*Piper had me there, but 1 carefully extracted
what [ thought was the joker from my sleeve.
‘Have it your way, P. P. Now, if you please,
show me something in yvour figure that remotely
resembles a second harmonie!’

“The little fellow set his lips grimly. ‘1 knew
vou'd forget what we were talking about. We've
heen discussing the main helix — where the har-
monic cancels, Now we will consider the plate
choke. Plate current flows through it in one
direction only. If we look upon the plate choke

48 being the load circuit, we have something like

>_i_
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the equivalent of & circuit in which the input is
push-pull and the output of the tubes is paral-
leled.’
| was beginning to see the light and I watched
with enthusiasm while he drew Fig. 4. An idea
b I Gy e
z (f-unc/) H
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popped into my head. ‘f see it now, Piper.
Mplendid! Gee! all a fellow needs to do is to clip
his antenna feeder onto a tuned choke and --'

“*Whoa! Not so fast, son.’ {It always riles
me when that type '99 wart calls me ‘son.”
‘You couldn't get enough second harmonie
power into the antenna to make it worth your
while.’

““Why not?’

“‘Because, for one thing, of the r.f. voltage-
drop across the turns of helix between the choke
and the tubes.’

“¢] could use plate clips and move them in
from the ends of the helix.’

“‘Giood move; even 8o, it wouldn't get you far.
Most of the power dlsmpatlon would be in the
tubes instead of the choke, where you need it.
Il try to explain.’ He drew Fig. 5.

“1 knew well enough that the little rascal had
something up his sleeve, but I couldn't help
bursting out: ‘Piper, you can't get away with
that; you can't compare resistance with a tuned
reactance.’

“He grinned impishly. ‘Don't kid yourself,
son. A fairy can do whatever he likes. Now, tell
me, which dissipates the greater number of watts,
I8y or 1,2’

“He couldn't catch me there. ‘R, T said.
‘The resistance of R, is greater, therefore the
voltage-drop across it is greater; the current is
the same in both resistors — but that’s old stuff,’
I broke off impatiently. ‘The point is that you're
trying to make an impossible comparison.’

“‘Not at all’ he maintained. ‘It's quite
possible if you go about it properly. The tube
itself, vou will admit, is a variable resistor
equipped with a fairy knob (the grid potential}
which can be twirled back and forth at radio
frequency. While in action, the tuned tank ean-
uot be compared with pure resistance. We can,
however, take instantaneous snapshots of the
thing; get an idea of the voltage-drop across it at
# given ingtant — '

4T geel”’

“‘But you don’t.

“‘Why ecan't you figure the instantaneous
watts from the instantaneous volts and amperes?’
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“Piper reeled and I reached for the m.g. oil.
He recovered himself with an effort and waved
me back. ‘Never mind!’ he said sharply. ‘I'm
all right, now ... Instantaneous amperes!
Watts! Shades of old audions! Surely, U. J., you
understand that it takes time for current to How?
Amperes are coulombs per second. An instant is
a dot in time; it has no dimensions. An instan-
taneous ampere is impossible.’

““Then how in the name of crackling, double-
forked QRN are you going to get anywhere with
that crazy figure of yours?' I was really provoked.

¥ By using an extended instant. By that means
we can get a snapshot comparison that will serve

-nicety for all practical purposes. We will need to

take s number of shots at various parts of the
cyele to get an idea of the whole. On one side of
the cycle we draw blanks as far as applied power
is concerned; the grid potential is below cui-oif
— we are assuming, you understand, that r.f.
voltage of the frequency to which the tank is
tuned is being applied to the grid. The tank
eircuit is disdipating energy on both sides of the
evele beeause of its fly-wheel effect - pendulum

Eé—»——o;- o)
Rl

1
- ‘?;_—o -

%

2R,

FIG. 5

effect. On one side, however, it is merely dis-
gipating stored energy; we are interested only in
noting how the applied voltage is divided be-
tween tube and fank at times when power is
applied (when plate current is flowing).

*¢A few snapshots are revealing. We find that
at the peak of the cycle the pendulum voltage is
squarely opposed to the applied voltage. if the
losses are low, the pendulum voitage is almost
equal to the applied voltage. The difference be-
tween the two voltages is the voltage across the
tube. Since this voltage is very low, the dissipa-
tion in the tube is slight compared to that in the
tank —— even though the grid is so positive as to
allow a heavy flow of plate current. At other
parts of the half-cycle, we find less reactance
voltage {pendulum voltage), but the tube dis-
gipation is still low because the grid isn’t allowing
much plate eurrent to flow. (Power, you know, is
produced by neither eurrent nor voltage, but is
the produet of the two.) Our snapshooting brings
out one fact wery elearly. We notice thai ihe
zrid never allows any current to flow while the
pendulum voltage is aiding the applied voltage.
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41t is hardly necessary to tell you the rest.
The case of the fundamental input — second
harmonic output is sad. The pendulum effect of
the output tank causes it to complete nearly a
full eyele while plate current is flowing. In other
words, there are times when the pendulum volts
are added to the power-supply volts and the sum
applied to the tube while the grid is allowing

/ ey .
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current to flow. The tube dissipation is enormous.
High bias will improve the tank-tube dissipation
ratio, but will also reduce the plate current so
that the output will be low for the tube size and
plate voltage used.” Piper sat hack and sighed.

“Needless to say, I was disappointed. To have
a vision of a transmitter which covered two bands
by the simple expedient of shifting the antenna
eoupling from the plate tank to the plate choke
and then to bave that vision rudely snatched
away -~ it. was heart-hreaking. I nearly wept.
*Piper,’ I protested, ‘why did you wake me up?’

**Piper is really a sympathetie little soul. Tiny
tears glistened in his little eves as he tried to
eonsole me. ‘Don’t grieve, U. ., he begged.
‘There is at least enough second harmonic power
available in the choke to handle the grid losses of
an amplifier.’

“1 hecame childishly unreasonahle. ‘Ampli-
fiers are just u nuisance and, anyway, I have no
battery for the bias!’

“(ireat Reaching Rettysnitch! They're in
again. (See here, Your Majesty; these interrup-
tions must cease. I'll have it understood —).”

{A door slams and we hear the sound of a new
voice.)

*What's the row in here?”

“How do vou do, sir? I take it that you are
the new R. L.3”

*Are 1?7 Whaddeya mean — ‘are 1’7"

*“Pardon me! 1 thought, from the f{ederal
twang in vour voice —'

“You got it right, mister; I'm federal all right.
Who are these funny little face-cards? And
what's in them bottles over there?”

“Permit me, sir, to present you to His Maj-
esty, Old King Cole — who is really a merry
old soul, in spite of his BCL penchant — and
hig —"
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“You're erazy!”

‘‘~— Fiddlers Three. The pieces of apparatus
which you call bottles are wvery expensive.
They —"

*“I bet you!”

‘e gre filled with r.f.”

“So? Say, mister, I've heard it called by lots
of names and I'm not so thick —"

*The evidence ~
We've no defence!
{Destroy it, King; be quick!)”

{The swish of His Majesty’s pipe and bowl is
distinetly audible as they hurtle through the air.)

Click! !

To all A.R.R.L. Members residing in the
CENTRAL, HUDSON, NEW ENGLAND,
NORTHWESTERN, ROANOKE, ROCKY
MOUNTAIN and WEST GULF Divisions
of A RR.L.:

1. You are hereby notified that an election for
an A.R.R.L. Director. for the term 1931-1932,
i about to be held in each of the above Divisions,
in asccordance with the Constitution. Your at-
tention is invited to See. 1 of Article IV of the
Constitution, providing for the government of
AR.R.L. affairs by a Board of Directors; See. 2
of Article IV, defining their eligibility; and By-
Laws 10 to 19 providing for their nomination and
election. Copy of the Constitution and By-Laws
will be mailed any member upon request.

2. The election will take place during the
month of November, 1930, on ballots which wiil
be mailed from Headquarters in the first week of
that month. The ballots for each Division will
list the names of all eligible candidates nominated
for the position by A.R.R.L. members residing
in that Division.

3. Nominating petitions are hereby solicited.
Ten or more A.R.R.L. members residing in any
one Division have the privilege of nominating any
member of the League in that Division as a
candidate for Director therefrom. The following
form for nomination is suggested:

{Place ond date)
Execuiive Commaltee,
American Radio Relay League,
Hartford, Conn,

Gentlemer:

We, the undersigned members of the A.R.R.L.
residing in the ..........., Division, hereby
nominale . ........... R , @S @

candidate for Dhirecior from (his Division for the
1931-1932 term.
(Signatures and addresses)

The signers must be League members in good

(Continued on page §2)
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Standard Frequency System News

WOXAM to Start Operation —Special Transmissions Scheduled
for Qceania and Far East

HE ARR.L. S8tandard Frequency

System has made further advances

gsince the last report and the second

transmitting station is almost ready
for service at’the time of this writing. Regular
scheduled transmissions from WOXAM are to
hegin in September, unless something unforeseen
orcurs to cause delay, Tentative schedules for
WOXAM standard frequency transmissions ure &
part of this report. Lust-minute information will
be shot out in an official broadeast from WIMI,
In cuse the authority for WOXAL to transmit
these schedules does not come through on time,
the call WOSI will be used for the first. transmis-
sions. However, it is quite probahle that every-
thing will be lined up by the time of the first
September schedule.

The schedules have been arranged so that every
Friday night will be a standard frequeney night.
It would be greatly appreciated if everyone but
the 8.F. stations would QRX during these trans-
missions and cut down the QRM which has been
making them hard to get. Many of the gang have
suggested this and it would certainly be worth
hving Incidentally, make use of the transmis-
sions while vour are standing by, That’ s what they
are being transmitted for.

SPECIAL SCHEDULES FOR OCEANTA
Headquarters has received a request from the
Wireless Institute of Australia, through the so-
ciety’s Hon. Secretary, asking that a 7000-ke.
schedule be transmitted for Australian amateurs,
This has been provided for by Schedule BX, to be
transmitted by WOXAL at 400 am., C.8.T.
{1000 G.C.T.) one Saturday each month. It is
probable that an additional early morning sched-
ule will be provided by the Pacific Coast station
when it gets going in October. Harold Peery in-
forms us that the frequency standard has been
ordered for the Pacific Cloast station and that the
other equipment is being assembled. The ecall
for this station has not been assigned at this
time. We hope to publish its schedules in the
Qctober issue of ST, however, Next month
should see the whole System in working order.

INTERPRETING THE SCHEDULES

The understanding of the Standard Frequency
Scheduleg is quite simple and follows a few easy
rules. The table of dates indicates the date of the
month and day of the week on which the trans-
missions are to take place. The letters designat-
ing the schedules are combinations of the letters
“ A7 B and C" The presence of the jetter

A" indicutes that the transmission is on the
3o00-ke. band; “B” that the transmisgion iz on
the 7000-ke. band; and “(C" that the transmis-
sion is on the 1.4,000-ke. band. The addition of a
zecond letter to one of these designations indi-
cates that the transmission is at a time other
than the usual for that particular frequency. For
instance, “BB” indicates a special afternoon
trunsmission on 7000-ke. for Furopean amateurs;
“BX" indicates a speeial earlv-morning irans-
mission for Oceania and the Far East. Schedules
“A’ and “B” always begin at %:00 p.m., local
gtandard time at the transmitter; those desig-
nated by the letter “C" aiways begin ai 4:00
p.m., local standard time at the transmitter.
DATES OF TRANSMISSION

Diute Kehedule Sfarion
Sept. 12, Friday A WIXP (W1AXV)
: B WONAM (WOBD

Sept, 14, Friday BB W1iXP

B WIXAM
Hept, 21, Sunday (& WINAM
Bept. 26, Friday B W1iXP

LY WOXAM
HBept. 27, Suturday BX WOXKAM
Hept. 28, Sunday ¢ wixp

BB WOXAM
Oct, 3. Friday A WIiXp

B WOXAM
et 10, Friday BB WiXp

B WONAM
Oet, 12, Sunday ¢ WONAM
Qet. 17, Friday B wixp

A WINAM
ek, 18, Raturday BX WONAM
Oct. 19, Sunday [ WIiXP

BB bt
Oct. 21, Friday A

B
Qet. 31, Friday BB

) WOXAM

STANDARD FREQUENCY sCHEDULES
Friday Kvenings riday and Suiday Afternvons
Scheduly and Frequency Lundule and Fregueney

Time Time
{p.m.; A B {pm.) (11 0
b, ke, ke,

2000 TO00 4:00 TO00 14,000
2] 7100 7100 14,100

&:16 7200 7200 14,2

824 7300 7300 14.300

8:32 14,400

5:40

8:48

Saturday Horning
Schedule and Frequency

BY

b,
4:00 7000
4:08 7100
4:16 7200
4:24 7300
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The time is local standard time at the iransmit-
tng  station.  WIXP-WIAXV uses Kastern
Standard  Time and WOXAM-WOST  uses
Clentral Standard Time. For conversion from
18T, to GLC.T, 400 pm, E.8T. is 2100 and
%:00 p.m, E.S.T. is 0100, G.(I.'T. For conversion
from C1,8.T. to G.C.T., £:00 p.m, .81, is 2200,
#%:00 pm, C.8T. is 0200, and 4:00 a.m, C.8.T,
is 1000 G.C.T.

The special ¥riday afterncon 7-me. schedule
transmitted by WIXP-WI1AXYV is intended
particularly for European listeners, although it is
useful in Eastern North America also. The special
Saturday morning 7-me. schedule from WOXAM-
WOSL is fransmitted at the request of the
Wireless Institute of Australia. Amuteurs in all
parts of the world are requested to listen for and
report. on this transmission. It should be useful
not only in Oceania and the Far East but also
throughout the Americas.

Although frequencies of the transmitting sta-
tions are not guaranteed as to uceuracy, every
effort is made to keep to within 0.01¢, of the an-
nounced frequencies. ‘The station standards are
calibrated from the National Frequency Stand-
ard at the Bureau of Standards, Washington,
D). ¢, Frequent checks on the transmissions are
made by laboratories equipped with accurate
frequency standards. The transmissions are also
checked hy the U. 8. Department of Commerce
onitoring stations, A recent check made by the
Department of Commerce Monitoring Station
at Hingham, Mass., showed that a 7000-ke.
schedule transmitted by W1AXYV wag accurate
to within less than 50 ecycles. This accuracy is
within one thousandth of 19 and over ten times
as good as the specified uccuracy of the frans-
misston, which is 0.019%.

TRANSMITTING PROCEDURE

The time allotted to each transmission is now
% minutes, divided as follows:
2 minutes — QST QST QST de (station call
letters).
3 minutes ~~ (‘haracteristic letter of station,
interrupted by ecall letters. Churncteristic
letter of WIXP-W1AXV is (" Charac-
terigtic letter of WOXAM-WOST iz “D.”
1 minute — Statement of frequency in kilo-
cycles, to nearest integral figure, and aun-
nouncement of next frequeney.,
2 minutes — Time allowed to change to next
frequency.
WIXP-WIAXYV: Communications Depart-
. ment Fixperimeunt Station, Massachusetts Insti-
tute of Technology, Round Hill, South Dart-
mouth, Mass. Howard A, Chinn iu charge.
WOXAM-WOSI: FKlgin Observatory, Elgin
National Watch Co., Hlgin, I Frank D. Urie
in charge.
During the hour preceding each standard fre-

quency schedule, WIAXY offers the individual
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QRG service described in the May and July issues
of QNT'. Listen for W1AXY during these periods
a3 well as during the regular 8.F. transmissions.
sions. All reports should be sent to the A.R.R.L.
Standard Frequency System, 1711 Park St
Hartford, Conn. A record will be made at Head-
quarters and the report will be then forwarded to
the proper station. 8.F. blanks can be obtained
from Headquarters, free and postpaid, upon
request.

gL

Roanoke Division Convention
At Richmond, Virginia, September
19th and 20th

ICHMOND! Richmond! On to Richmond!
R The Virginia Section of the Roanoke
Divigion, under the auspices of the Rich-~
mond Short Wave Club, will hold their first
convention at the Hotel Richmond, Friday and
HMaturday, September 19th and 20th, respectively.
and extend to all amateurs and A.R.R.L. mem-
bers a cordial invitation to this affair. Worth-
while speakers will be present to talk on interest-
ing subjects, amongst whom are Dr. Woodruif,
Director of the Atlantic Division; our own Diree-
tor, Mr. (iravely: our 8.C.M,, J. ¥. Wohliford:
Mr. William Reveley of the A. T. & T., and we
are hopeful of having Dr. (. Franeis Jenkins, the
father of television,

So vou see, gang, our program from a ‘‘talk-
fest” atandpoint will leave nothing to be desired.
A.R.R.L. Headquarters are sending A. A. He-
bert, the Treasurer and Fieldman, as the official
representative.

There will be plenty of sightseeing, entertain-
ment, s regular “Ham Booth” at the Radio
Show, with short-wave equipment on display,
and last, but not least, the biggest, Banquet on
Saturday evening with distributions of trophies.
The cost for the two-day convention is $4.00.

Of importance - please write K. N. Eubanks,
Chairman, 2317 Montrose Ave., Richmond, Ya.,
and signify your intentions.

B Strays ¥

Hams should encourage their motorist friends
to install broadeast receivers in their vars. The
ignition interference suppressors stop one source
of noise on the higher frequencies. If we could
only induce some of these truck and bus oper-
ators to do likewise!

Hum in an a.c. receiver can sometimes be re-
duced by simply reversing the connections to the

110-volt line.
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The Operating Characteristics of Vacuum
Tube Detectors

A Graphical Study of Grid and Plate Detection for Triode and
Screen-Grid Tubes

In Two Parts—Part I1
By H. A. Robinson, W3LW#

ET us now consider the sereen-grid tube in
the role of deteetor. For plate detection,
the Type ‘24 is connected as shown in
the schematic diagram of Fig. 17A.

The scries of eurves of Fig. 18 show the varia-
tion of detector gain with r.f. input for several
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values of negative control grid bias, while the

corresponding series of curves of Fig. 19 show

the audio output voltage variation under the

same condition. Here again the detector gain

reaches a decided maximum and the increased

gain obtained by the usé of a screen-grid detector
# Silver Lake Farm, Willow Grove, Ps.

over a triode, both employing plate detection, is
evident. The effect of shifting the operating point
by changing the grid bias is quite pronounced for
detector performance at wvarious input signal
voltages, as shown by the curves of Fig. 20 as well
a8 those of Figs. 18 and 19. The higher signal
voltage levels require an increasingly greater
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negative control grid bias for maximum detector

output.
Figs. 21, 22 and 23 show similar variation of
detector gain and audio output voltage respec-
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tively for several values of screen-grid voltage,
the optimum condition for detector performance
depending largelv upon the input signal voltagc
The operating voltages for the curves of Fi
indicate the necessity fur relatively low screen
grid and control grid voltages for maximum de-
tector performance at the low signal input (less
than 0.5 volts).
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"T'his same conclusion is reached by analysis of
the series of curves of Fig, 21. Here the variation
in output voltage with sercen-grid voltage is
shown for several values of r.f. signal input as
well as two values of coutrol grid bias. Thege
curves (4 and 5) indicate that the screen-grid
voltage is not particularly critieal for plate detec-
tion ut low signal voltages.

"I'he effect of the external load impedance in the
detector plate circuit upon the detection is shown
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by the series of curves of Pigs. 25 and 26. These
eurves would indicate that the optimum value of
plate load resistance is of the order of 250,000
ohms for the screen-grid and control-grid voltages
employed in these measurements. These operat-.
ing voltages play an important part in determin-
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ing the best value of load for detector perform-
ance over a considerable range of signal input
voltages. However, this value of plate load is not
eritical. This is particularly true for detection at
the lowcr signal inputs as shown by the curves of
Fi 1g. 27,

THE SCREEN-GRID TURE A8 A GRID DETECTOR

The consideration of the performance of the
sereen-grid tube as a grid detector will perhaps
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be of greatest interest, to the average amateur,
than all the arrangements considered thus far.
‘The schematic diagram of Fig, 17B shows the
cireuit arrangement.

The series of curves of Fig. 28 show the varia-
tion of detector gain with r.f. signal input for
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several values of plate load resistance aund the
curves of Fig. 29 show the corresponding varia-
tion of detector audio output voltage. The varia-
tion of detector gain follows the same general
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form of performance as obtained with plate de-
teetion, but the greatly increased value of detee-
tor gain at low signal voltages is quite apparent.
For the particular operating voltages used in
these measurements a plate load resistance of the
order of 175,000 ohms seems to be most favorable.
This value varies considerably with the plate and
sereen-grid voltages employed.

The curves of Fig. 30 show the variation of
detector audio output with plate load resistance

for several different signal input levels. These
“’ FIG 3
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curves tend to indicate that the value of plate
load resistance is far from eritical.

The effect of screen-grid potential upon the
performance of this type of detector is clearly
shown by the series of curves of Figs. 31, 42 and
43. The variation of detector gain with r. 1. input
is shown for several values of screen grid potential
by the curves of Fig. 31 and the ("orr%pond'mg
variation of output voltage is shown by Fig. 32
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The best value of screen-grid voltage seems to be
of the order of 21 volts for these particular oper-
ating conditions. This value does not appear to be
critical, however, as the curves of Fig. 35 indicate.
This series of curves shows the wvariation of
detector output voltage with screen grid potential
for several signal input voltage levels. The value
of screen grid potential for maximum detector
performance will depend considerably upon the
plate voltage and plate load resistance as well as
upon the input signal level at which detection iy
to take place.
HSOMMARY

The performance of typical triode and screen-

grid tubes has been considered for various operat-
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ing voltages, cireuit constants and signal input
fevels, and the numerous factors influencing the
detector operating characteristics have been
studied and their effects shown In a more orless
complete series of detector performance curves,

5 LOEE) .\

SCREEN GRID - TVOR 24

GRID DETECTION
o v

P,
N

I\
N\

32 EPP R S

2 e

78

[£3 [ 20 24 n
HEREEN GRUY wOLTS

FIG. 53

1T

—y
!

——

ViV

This experimental data should be of value in
determining the proper type of vacuum tube
detector and its operating characteristies for most
of the usual applications.

The curves of Fig. 34 are plotted on logarithmic
scales and show the relation hetween detector
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audio output voltage and r.f. signal input for the
various types of detectors. It will be noticed that
this comparison is made at relatively low signal
input levels. The order of performance of the
various types of detectors will be different at
higher signal levels.

The slope of these curves gives the power by
which the detector output varies with the vf.
input voltage. This slope is of the order of 1.5 and
no aceount of distortion of the output has been
taken. The operating voltages and cireutt con-
stants for each of these performance curves can be
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deterwined readily by reference to the figure and
curve numbers corresponding to the data con-
sidered.

A more complete summary and comparison of
the operating characteristics of the detectors
considered is given in Table |. The maximum
detector guin for the Type '27 and T'ype "24 tubes
as both grid and plate detectors was obtained
from the performance curves previously analyzed,
and these values of detector gain are compared
graphically in the table. The actual operating
voltages and circuit constants for each value can
be obtained by reference to the curve indicated in
the column under that heading, giving the figure
and curve numbers.

This comparison of detector performance wus
made at four different values of r.f. signal input,
The relative merits of the several detector ar-

TABLE
SUMMARY OF DETECTOR CHARACTERISTICS
TUBE [OETECTOR]OUTPUT VICURVE JOET GAIN |RELATIVE OET GAIN
R F INPUT = O IV

ez orio | o5 {i2-3] 5 |

rvor 27 pLATE |~ ~ ~r

vof 24| GRiv | 0 B |26-3) 80 prmmmrmr
ryose 24] piare | o 15 | 18- /5

RF INPUT = Q85 WV

prefart oRip | 0715 fiz-2] 15 B

VYoE 2| PLATE |00 {7-2f 02 B

FwE M) Gria | 39 |28-3) T8 ETmImmTIIED
byoe 2e) PLare | 2 75 | gt < EXR v rereassse

R F INPUT=1 V

el oRi0 | 15T Lokt | v 6 fa
vor 2 pLare ) 0.37 | 74 ] 04 8
Vye£ 2¢) GRID 4 2 Z8-3 £.2 BT
e pare | 3.7 lzs-2| 3.7 s
R F INPUT= GV
PYPE 2| GRID 37 10-4 1 0 78
rec 2| pLave | 3 34 | 7-3 | 0 67
vof U} GRiD | o~ |~
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rangements are dependent to a great extent on
the value of signal input at which detection takes
place. The results of these arrangements would
lead to the following conclusions:.

I. At signal inputs of the order of 0.1 volt or
less the sereen-grid tube as a grid detector is by
far the most sensitive of the arrangements meas-
ured, the triode as a plate detector heing the least
sensitive.

2. These same conclusions hold for signal input
levels up to 0.5 volt, though the sereen-grid tube
as a plate detector shows considerable gain at
this value of signal voltage.

3. At higher signal levels (of the order of &
volts) both types of tubes as plate detectors show
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the best performance, with the screen-grid type
giving maximum gain. The Type 24 as a grid
detector at these signal levels is least effective. Tt
should be noted that the screen-grid tube is oper-
ating with a high plate lead impedance under
these conditions and must be worked dircctly
into the ygrid circuit of the following audio ampli-
fier tube. In the case of the triode, however, for
bhoth grid and plate detection the output was
across the primary of an audio transformer. With
the triode there can be an added gain due to the
step-up ratio of a suitable coupling transformer
and this musi be considered in a rigid ecomparison
of the two types of tubes as detectors.

Again, it should be remcmbered that all the
measurcments were made on a 1500-ke. carrier
modulated 30 per cent by a 400-cycle audio fre-
quency, unless otherwise specified.

In conclusion, it is hoped that this paper may
prove of benefit to the amateur fraternity by pro-
moting a better understanding of the operating
characteristics of vacuum-tube detectors and the
factors influencing the detector performance, as
well as by giving experimental and comparative
data on typical vacuum-tube detectors.

APPENDIX

The non-linear relation between current and
voltage, such as that shown by the dynamic
characteristic of Fig. 1, can be expressed mathe-
matically:

i==fle’)
where <= ¢urrent

¢’ = electrode voltages

f=some function

Expanding this relation in the form of & series:

immg e taetaett. L (1)
where E,=steady d.c. operating voltages

¢==impressed signal voltage

oy, tte, . - . . == constants  depending on  the

operating voltages, plate resist-
ance, curvature of character-
istic, ete.

Considering the case of an impressed signal
consisting of a plain unmodulated radio-frequency
carrier, then

e== I gincwé
where w=2r fr
and f; == carrier frequency

Substituting this in (1) to obtain the corre-
sponding current variation:

i= a. B, l sin of FaEsin%eol+. .. ... ..

Expanding these terms into components of
fundamental or harmonic frequencies:

. . CI.I_!_.E2 > . |
= o, o B sin wi-+—5—  (l—cos 2wt 4. ...

The first term is the steady direct current
determined by the operating voltages, Eo:

a =1,

The second term is the current component of
fundamental radio frequency:

('hEy sin wi= ]'1 &N el
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‘The third term has two components. One is of
double the frequency of the impressed signal:

N
——% cos 2wt= I sin (Zwt+¢)

The second component is an added d.c. incre-
ment:

.l ’

5 = AT

Thus it is scen that the d.c. inerement due to
the impressed signal comes out of the squared
term of the series and is proportional to the
square of the radiofrequency signalamplitude (£).
This is the term which determines the detector
performance, ueglectinghigher powersof the serics.
This is permissible, without introducing appree-
iable error, for detection at small signal levels.

For the case of detection of a ¢.w. signal by the
heterodyne method, two radio-frequency signals
of slightly different frequency are impressed on
the grid. In the autodyne system, one frequency
is the incoming frequency (f;) and the other is the
locally generated oscillation frequency (f1). These
can be represented by

B\ 8in wt, where o= 2xf,
and E; sin ¢f, where ¢= 2nf)

" Therefore, ¢= Ey gin wt-4+FE, sin gt

Substituting this in (1) and expanding as
before, we obtain the relation for current:
i= a, B+ (B sin wi-+E, sin gi) +a(E? sin?ot +
Etgint gf+2E Eesin ot sin gi)+. ... .. ... ...

Expanding and reducing to components of
fundamental or harmonic frequencies:

. . . ]
i=q,H,-+wE) sin wl+aEy sin ¢l 473
2

o ? aoblo?
g“—;—] cos 2 wt_i%?gi c08 2 gt taE i Er cos (wty)t
B Ey cos {w—yit

Examining these current components, we find
first the steady d.c. due to the operating voltages:

all=Ia

The second term is of the frequency of the im-
pressed r.f. signal and the third term is of the
same frequency as the locally generated carrier,
also of radio frequency.

The fourth and fifth terms are the d.c. incre-
ments due to the impressed signals while the sixth
and seventh are second harmonics of the incom-
ing and locally generated r.i. signals. The eighth
term is also a radio frequency component and is of
a frequency equal to the sum of the local and
carrier frequencies. None of these components
produces an audible signal. The Ilast term, how-
ever, is the useful term. It represents the audible
beat frequency between the incoming r.f. signal
and the loeal oscillator frequencies.

It will be noted that this useful component
comes from the squared term of the original series
and that the coefficient {a,) enters both this term
and the d.c. increments, thus justifying the rela-
tion between the d.c. increment and the detector
performance.
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Experimenters’ Section

A Method of Measuring Capacity and
Inductance.

By C. A. Briggs, W3CAB*

HE ecalibration method to bhe deseribed

may he useful to experimenters who

desire u variable condenser for measur-

ing eapacities or inductances and who
have no regular lahoratory apparatus for the
work., The equipment consists of the variable
condenser to be calibrated, & fixed condenser of
known value (but with less capacity than the
maximum of the variable condenser? and a eoil
of such inductance that in connection with the
variable condenser the broadeast frequencies will
be covered.

The variable condenser should be connected
to the coil, which should be solidly constructed.
and the fixed condenser so arranged that it can
be connected in parallel with the variable cou-
Jenser or tuken out of the vircuit at will. This, in
effect, forms a frequency meter for the broadeast
band.

In the premmental observations, the curve of
frequency in kilocycles versus the reading of the
eondenser dial is first determined, the fixed con-
denser being left out of the circuit. This course is
veadily obtained by using a suitable radio re-
eeiver to tune in and identify broadcasting sta-
tions whose frequencies are known, and the
receiver i3 also used to determine when the
frequency meter is brought in tune with them.
An unshielded receiver will he best for this
purpose.

After the frequency meter is calibrated and the
eurve carefully plotted, a station in the lower
frequency range of the broadeast band is tuned
in and the fixed condenser connected in the cir-
cuit. The variable evndenser is then backed off
until it is again tuned to the selected station and
the reading noted.

The known guantities involved then comprise
the frequency of the station chosen, the value of
the fixed eondenser, the reading of the dial, and,
from the frequency ecalibration curve, the fre-
queney corresponding to the dial reading when
the fixed condenser is not in place. From these
quantities can be determined the inductance of
the coil and the ecapacity of the condenser cor-
responding to various readings of the dial.

The relations involved are as follows:

— ‘
T In 'p AU
where L= inductance in henrys, U= capacity of
condenser in farads, and f the trequency in cycles
per second.
#1311 Spring Rd., N.W, Washington, D.C.

When the small condenser of known value is
placed in the circuit and the frequency meter is
tuned to @ chosen frequency, the relation can he
expressed

L (C+E)= 17 (2)

where K is the value of the fixed condenser and
J1 is the particular frequency selected.

Denoting by f; the frequency corresponding to
the same reading when the fixed condenser is
removed, as shown by the calibration curve, we
ean write

i o
LC== e Ty R RRRLEREEEEE {3)

By eliminating (' between equations (2) and

(3) we obtain

i 11 .
L= _";;“K (}T _.}Tz}) .......... {4)

The value of L may be computed by inserting
the proper values for K, fi and f. as obtained in
the experimental work.

Substituting the value of L us given in equation
{4) in equation (1) and rearranging terms there

results ) .
1 <J(ﬂ2&2' :
i (L L 5
2\ f2 -.!'F) )

- 18 & constant for the par-

The quantity 77

ticular coil used and its numerical value can be
computed from the known quantities K, f, and
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f2. The variables in equation (5) are, therefore,
the capacity € and the frequency f.

The capacity for any reading of the variable
condenser is then readily obtained; the frequency

J corresponding to the reading is taken from the
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frequency ealibration curve and inserted in equa-
tion (5) and the value of € promptly computed.
By selecting a suitable number of points a com-
plete ealibration curve cun be obtained.

This method was tried out using as a standard
4 small fixed coudensger of 206 uufd. eapacity. The
results were very consistent and a typical curve is
shown in Fig. 1.

The precision of the observations may exceed
the accuracy of the results, beeause of the varying
effects of distributed capacity and the inductance
of the leads, which produce effects that change
with the f{requency. Laboratory equipment
employing low frequencies is necessary where
great accuracy is needed.

This method can be applied in numerous in-
stances. After the variable condenser is calibrated
it is a simple matter to measure the capucity of
other fixed condensers by connecting them in the
eireutt and determining how much the variable
condenser has to be backed off to compensate.
Inductances can be measured by applying the
relations given in equation (3) and solving for L.

TUNED FILTERS

Ome type of plate-supply filter which has been
largely overlooked by amateurs is the tuned
fiiter, in which the inductance and capacity are
adjusted to form a rejector civeuit for the ripple
frequency. The functioning of this type of filter iy
similar to that of a common *‘wave-trap.” Alfred
H. Turner, W3AUX, of Camden, N. J, writes
us as follows concerning it:
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choke, in which a tapped choke is used and a
gmall section of it tuned. This arrangement in-
corporates in a single choke the advantages of a
two-section filter one seetion of which is tuned
and the other untuned.

“The tuning of a choke of low resistance i
fairly critical and care should be taken that the
eapacity not eccead the correct value. The indue-
tance of the choke usually varies considerably
with the current through it and it iy suggested,
therefore, that the tuning be done under normal
load. As the usual filter choke has an inductance
value between 10 and 50 henrys, it reyuires an
approximate capacity of from 0.2 pfd. to 0.04 pfd.
for resonance at 120 eyeles. If the voltage rating
of this tuning eondenser, which is usually of the
tin-foil and waxed paper type, is made equal to
the voltage rating of the input condenser to the
section, there is little danger of puncture. The
usual input and output condensers of one or two
microfarads do not materially alter the tuning
of the section,

“1f is not too much to expect at leust a five-to-
one reduction of the mujor ripple in one section
when the small tuning condenser is andded. How-
ever, this much overall improvement may not be
obtained if the tuned section is followed by a good
untuned section.”

A RHCEIVER WITH PUSH-PULL R.F. AND DETECTOR

1930 might bhe called the * push-pull yeuwr”
because 8o much interest is being shown in push-

*While reading over the résumé of
d.e. plate supply systems in the June,
1930, issue of QST as well as the article ancf
entitled, * ABC of Filter Design’ in the I
April, 1930, issue, it cccurred to me that & e,
we amateurs are overlooking the ad- G
vantage to be pained by tuning the "
filter c¢hoke to the major ripple fre- % weES 1L
quency — 120 eyeles when the rectifier 3
is of the full-wave type operating from ] s
a ti0-cyele source, iz +0S
“The tuned filter is becoming in- FIG. & Its— [0 ohms,
ereagingly common in broadeast re- v Two midget condensers cui to Fow — 100,000-0km sarinhle reses-
ceiver design. In broadeast practice, W{Z:f;” <'A{'l'a?.:,'”z};e r:),i(;,r.» REE "’, wereinl shorbownre vee

the filter is usually of two sections in
which the speaker field constitutes the
second section. The first section s
tuned because it is of lower resistunce

as G if desired.)
o Fotlpufd, condenser eut to §
plates with two stator plutes

choke coils,
Clorn Dara
In Ia Is Ia

Brnd

and because all of the rectified current
passes through it. If the rectified cur-
rent contained only the 120-cyele
ripple, there would be no objection to
tuning the speaker field also. How-

nsulated from each other. : i, kS g 4
1 me. 4 & & 19

i3 — (= plate wicdget.

Uy — 100 ppid.

€y — 03 or 100 pid,

g — 0 upid.

By — 1-megohm grid leak.

Fy — S-wnegohm grid leak.
3 — 750 ohmas,

fa— 1 ohm.

LU - 1]

fac. on Puot

7 ome, [
wound with No.
Jorms (diameter | Y Swuctng bee
{ween turns Jor and i ome, on
Lo und La is adjusted for proper
band corerage. No spacing used for
7 e,

L

£
<

ever, since there are ohjectionable
higher haurmonie ripple frequencies pres-
ent, one section i left untuned as a low-pass filter,

“Mr. B. ¥. Meissner, in Proceedings of the
Institute of Radio Engineers for January, 1930,

described a modification of the straight tuned.

pull transmitters and receivers. In the August
Experimenters’ Section there appeared a descrip-
tion of a receiver using push-pull sereen-grid
detectors; this month we have data on a receiver
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using a push-pull tuned r.f. amplifier with push-
pull triode detectors, The chap responsible for this
is R. N. MeCord, W9BAY, 300 Nelson Ave,
St, Paul, Minn., He writes as follows concerning
the cireuit:

By referring to Fig. 2 you will notice that a.c.
tubes have been adapted to a d.c. eircuit. Type
'24 tubes were used in the r.f. amplifier because
of their greater amplification. The other tubes are
Tvpe '01-A's. Midget variable condensers are
used throughout except Cs, which is a good stand-
ard eondenser with bakelite strips holding the
stator plates. All but two of the stator and two
of the rotor plates have been removed, and the
stator plates have been separated from each other
by cutting the metal tie.

“The most prominent difference noticed when
this receiver was compared with other types was
the abgolute quietness of operation. This was a
revelation to me as I live on one of the busiest
thoroughfares of the city and with all the racket
from passing cars, especially on 14 me., good re-
eeption is at a premium. With other iypes of
receivers 1t was impossible for me to hear any
foreign DX, Now those signals come in almost
as good, on the average, as do U. 8. stations. On
account of the weak background noises, weak
signals stand cut prominently.

“The next great difference noticed was the
comparative r.f. gain on 14 and 28 me. as com-
pared with other tuned and untuned r.f. receiv-
ers, In faet, the percentage of gain on 14 me. is
almost as great as on 3500 ke. This is explained
by the utilization of all ri. energy due to the
push-pull arrangement.

*'The addition of another tuning control may
not, appeal to some amateurs, but it does not in
any way make the tuning more difficult or com-
plicated. The r.f. tuning condenser, when once
set for the different bands, need not be touched
except when it is desired to aid in separating sig-
nals or to bring in a weuk signal. In reality, it 18
uot as hard to tune this tvpc of set as a straight

greater mnge,of frequenues near the o»mllatmg
point without adjustment of the regeneration
control. Therefore, very rapid tuning is permis-
sible. I have had trouble in getting receivers to
oscillate on 28 me. and higher but this set worked
neur the 56 me. region at the first try.

“The coils Ly, Ly, Ly and 14 are wound on Pilot
forms. The windings L. and L, are spaced in the
middle for about 14" aund the prlmarv and tickler
windings are wound in the space. It is also best to
try spacing the windings L, and Ly to get into the
band as the addition of one turn will throw the
tuning out of the band. If oscillations do not take
place at once try reversing the tickler connections.
Kven If the set is oscillating it is difficult to tell
by the usual method of touching the stator plates
of the detector tuning condenser and listening
for the ‘pluck’ when the receiver goes out of
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oscillation, or by listemng for the ‘pluck’ when
going into oscillation by varying the regeneration
eontrol. My experience has shown that the same
kind of ‘pluck’ is heard when the receiver isin o
non-ogeillating condition when following the
above practice. The best method is to use a wave-
meter or similar absorption device or by varying
the tuning condeunser unitil signals are heard, that
is, if the set is working.

“During adjustment the condensers murked
(s need not be varied for the different bands when
the right setting is once found. They should be
adjusted to give a maximum energy transfer
without causing any resction on the detector
tuning, or by stopping oscillation. The sereen-grid
voltage is higher than usual but was found to
give better signals this way. Aside from the
above, no extra precautions are necessary except
that complete shleldmg of the r.f. will be found
advantageous.”

‘xploring the 56 Megacyle Band
By Harry D). Hooton, WSBKYV *

Although the 56-me. band is practically un-
explored ai the present time it can be the field for
some very interesting experiments. Effects that
are unnoticed at lower {requencies are greatly
exaggerated at these extremely short waves and
this is one of many things that make this band
interesting to the experimenter. Most of the
Ht-me. spparatus is eusily constructed and very
sconomical in cost,

Let us consider the 5-meter receiver. It will
need special design and coustruction, and while
this sounds like a job there is nothing *‘freakish”
about it. The usual short-wave eircuit will work
well at 56 me. The first rule is the cardinal rule
for all high frequency apparatus: short leads,
The writer used copper tubing coils, mounting
them directly on the tuning condenser to avoid
any kind of leads. It is important to use heavy
material not only because of increased efficiency
but also to reduce vibra ion. The second step is to
reduce eapacity between the wiring and the
various parts of the receiver. Metal end-plate
variable condensers are taboo for this frequency
45 they have tvo much capaeity effect with other
receiver parts. Small “midgets” of the soldered
plate variety are best and the importance of
soldered plate construetion can hardly be over-
emphasized at this frequency. Very small
capaeity between parts of the circuit will often
cause a receiver to refuse to oscillate. 1t is advis-
able to use coils of small diameter as a 56-me.
coil has a large field.

1t is best to eliminate the socket for the detec-
tor, soldering direct to the terminals of the tube.
This not only eliminates all chance of losses at this
point but as different tubes change things greatly

*Gallipolis Ferry, W, Va.
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on this band nothing is gained by changing tubes,
It is the best policy to select & good tube and
design the circuit around its individual character-
istics. The Type '12 was used by the writer but
"09q have heen used with success, although it is a
Jittle more difficult to make them oscillate. It is
desirable to use separate baiteries on the audio
amplifier as this centers the trouble hunting in
the detector circuit.

Almost any antenna will do for reception of
A6-me. signals, but the coupling should be con-
siderably less than that used at lower frequencies.
An antenna about 20 feet long was used here with

[ La
":;v _TL*—?O' @ A

r

2mv R

G-METER MESNY OSCILLATOR

Ch— Tuning rund(’ﬂ‘“’*‘ Should have small eap . ol Feplate
condenser with plates separaied nbnui ' shauld serve,

Lt — 1 turn of 35" copper tubing about §7° in diameter, fapped
at cender of turn.,

Lz = § furn same s Lo but slightly larger in dinmeter, fapped
af cender of turn,

Ta == One or twe burns, depending on how the quiennn i3
coupled to the asciflator,

These gizes ave subjeci to some modification, as §t iy difficult
fo specify exact dimensions af such high frequencies, The palues
hnd best be determined experimendolly.

<

sueccess, but a directive antenna identical with
the one used for the transmitter gave sironger
signals.

Now with regard to the transmitter. The writer
used the ** Mesny " cireuit in all his experiments,
and the present transmitter in use at WSBKV
is almost identical in design and construetion with
that used by F8PY at Paris. As shown in Fig. 3
the circeuit is of the push-pull type. The trans-
mitter is composed of two tightly coupled coils
{grid and plate), the grid coil being connected to
the grids of the two tubes and the plate coil
similarty connected to the plaies. No r.f. choke is
used in the plate circuit. Two 71lé-watt tubes are
used at this station. The plate coil should have 13
more turns than the grid for proper oscillation.
It is advisable to use a low-capacity tuning con-
denser or the tuning will be extremely ecritieal,
making the transmitter hard to adjust.

As the antenna for the transmitter is short,
reflectors can be used conveniently. The antenna
aystem in Fig, 4 i3 quite successtul for hoth trans-
mitting and receiving. It is the single-wirereflector
type and considerably increases signal strength.
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Some interesting effects were noticed while
using the beam antenna described. This is a hilly
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FIG. 4.— THE DIRECTIVE ANTENNA SYSTEM

Thiz ix only one of the many forms which cun be ueed, See
April QST page 15, The arrangement ahove 1% directive in the
plane of the antennas ax shown by the arrow. A half~wrave 5-
weter antenng will be approximately 77 10 long.

jocation and when the receiver was on top of the
hills gignals were strong, but if on a lower level
or behind an object such as a tree or house the
signals were blotted out entirely.

The writer would be glad to hear from other
Ht-me. experimenters, exchange information and
muke test transmissions,

ELIMINATING HUM

The question of hum elimination in a.c. receiv-
ers {8 still a burning one and Newton Beall,
WBZY, of Washington, D. C., sends us a good list
of suggeqtlons for curing it. Here they are:

1. Don't ground the receiver panel or case, if
metal is being used. It is better to use the negative
“B” connection.

2. Center tap vour filament transformer with
a 60- to 100-ohm resistor, and be sure that you
have the true elecirical center. This can best be
checked by a guod voltmeter and small battery
{4 14-volt) bv obtaining the same reading on either
half of resistor. Connect center tap to ground.

3. Try placing vour receiving antenna lead-in
in inductive relation to the filament transformer
or primary supply. Be careful in adjusting this,
as you will find a point where bringing the lead-in
closer or moving it further away from the trans-
former will cause hum to bhecome very pro-
nounced.

4. If an antenna coupling condenser is used, it
should be variable and have some means of being
adjusted with micrometer precision. Careful ad-
justment of this condenser will not only spread the
band properly but also affects the hum,

Make sure your tubes are in good condition,
eapeciglly the Type "24 if one is being used.

t, Make sure that all 110-volt lines in, around
or near the set are envered in some mauner such
as BX ecable is covered and all covers properly

(Continued on page &)
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WI9BAN

to George P. Taylor, of 728 Second Street,

Henderson, Ky. The station progressed
smoothly for nearly two vears. Then oue Sunday
afternoon in September, 1928, while peacefully
QSO Chicago, the op was politely but firmly in-
formed that the house was on fire. Practically
everything was burned from the transoms up, and

IN Qctober, 1926, the call WOBAN was allotted

Type '10 tuhes with d.e. power supply, a four-
tube receiver, and a calibrated monitor, together
with the usual control equipment.

"I'he receiver was modelled after a description in
QST, with a few changes. It has a screen-grid
antenna coupling tube, a regenerative triode de-
tector, and two stages of transformer-coupled
audio amplification, The circuit diagram is shown

4 VTEW o) WOBAN
From left to right are the transmitter, receiver, buttery control punel, key and monitor. The balteries
Jur the receioer und the power supply jor the transmiiter ure un the shelf under the table.

the radio table was piled high with débris and
fallen timbers. W9BAN was unquestionably
hors de combat. But it really was a blessing in dis-
guise, a3 the station was rebuilt to & much higher
standard.

One year later, WOBAN was the recipient of a
direct hit by lightning. (Lightning switches are
fine, but unless they are grounded . . .) And a
eouple of billion volts of concentrated electricity
is positively rutbless. 1t blew everything but the
postman’s whistle . . . tubes, meters, chokes,
transformers, condensers, lights, telephone, relay,
and made crude but nearly permanent welded
joints on the key contacts. As before, the station
wag rebuilt and improved. Such were two inci-
dents of a devastating nature in the short history
of WOBAN which, though costly, proved to be of
decided benefit to the station in the long run.

The present station, & general view of which is
shown in the large photograph, is the result of
experience acquired during the two previous re-
buildings, and consists of a high-C push-pull
tuned-plate tuned-grid transmitter using two

in Fig. 1. Regeneration is controlled by a variable
resigtor. The 15-uufd. midget eondenser in shunt
with the 100-upfd. tuning condenser spreads the
7-me. band over 93 degrees on the dial. The main
tuning condenser covers a much wider range than
this, however, so that territory outside the ama-
teur bands can be covered. Since the receiver was
huilt primarily for c.w. reception, maximum dis-
tortion was wanted, and high-ratio transformers
are used in both audio stages.

The coils are plug-in tvpe, covering 3.5, 7, and
14 me. Three-inch factory-wound coils are used
on the 7- and 14-me. bands. Half the top of a tube
hase was cut off and the four ends of the coil were
pulled tightly through the tube prongs and
soldered. No bolts or bakelite strips were needed,
and the coils are very rigid and self-supporting.
‘The last aundio stage is eut in or out for speaker
operation by a rotary D.P.8.7T. switch mounted
on the receiver panel. Phone leads are brought
under the table and connected to a Yaxley outlet
jack conveniently located on the front of the
table,
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A top view of the receiver is shown in one of the
photographs, while the station photograph shows
the appearance of the panel. The two National
dials control the tuning and vernier condensers,

TYPE 014
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tors, and is about 6 inches fror the nearest anten-
na coil. No clips are used on the transmitting
inductance — all leads are soldered or bolted.

A receiving-type resistor is used for the grid leak
and is.rated at 0 to 500,000
ohms. It is & variable wire-
wound resistor and about one
quarterof its full valueis used,
or approximafely 125,000
ohms. This high-resistance
grid leak reduces the plate

Boec current to85milliamperes and
s probably is respousible for a
*—;—?( K few of the reports of *utal
R4 f d.e.”” At any rate, it notice-
%  ably improves ihe quality of
+a7 430 +a5 ve Th the signal with but a small

FIG. 1. — THE RECEIVER gacriilee in power ouiput.

Oy — 100 pufd. Fey— 5 ohmo. Fooking now at the lower
Ry — Amperile. panel in the rear view of the
fts e Fpmegolim grid leak. transmitter, the variable con-
s — O0-ohm poriahle res: : E . b
By — 10w0hm rhensiat. dense{' on the right is in the

. Ty — Audio transformer, 10~1 ratio, grid eirenit and the two on the

R — 1,000 ohams, To— " " fet left, which are General Instru- .

By — 10 ohms,

fa Lz
a1 turm 14 ‘urn‘;
i 4
3 g
<4 o

the filament rheostat and regeneration control
resistor being mounted in the center of the panel.

The receiver is in a home-made oak ecabinet, O x
15 % ¥ inches. Body capacity is eliminated by
copper shielding. Baldwin headphones are used
and are equipped with soft sponge rubber ensh-
ions which are very comfortable when the phones
are used for any length of time,

The receiving antenna is approximately 80 feet
over all and is strung in the attic.

THE TRANSMITTER

The transmitter works in the 7000-ke. band and
is usually tuned to a fixed frequency of 7175 ke.
In keeping with the 1930 type transmitter it is
of high-C desgign. 'F'wo Type '10 tubes are em-
ployed in push-pull, using the tuned-grid tuned-
plate cirenit. An idea of the constructional
details of the transmitter can be obtained by in-
spection of the photograph. Most of the trans-
mitter paris are mounted on the 74" baseboard,
which is 18" x 18", The w hlf(‘ pine upmghtq and
cross members are 35" x 13", The two main panels
arve 18" x 5" ﬂach and the auxiliary panel at the
topis 5" x &

The p[ate mil and two antenna coils are
mounted on giass rods just back of the meters.
The glags rods run through the coils and are
apaced so that the coils will be held rigid at all
times and yet permit a change in coupling should
it become necessary, The coupling is usually
214 to 3 inches. The grid induetance is perma-
nently mounted “out-of-field”’ on stand-off insula-~

7 Honeycomb-tupe voil, 447 adg’,

ment iransmitting tvpe, are
conneeted in parallel to cou-
trol the piate cireuit. The an-
tenna condenser on the small
panel is at the top. The Jewell
meters on the upper panel are the filament volt-
meter, thermo-conpleantenna siumeter, and plate
milliaometer.,

Filament voltage is controlled by an E210
Bradleystat in the primary of the filament trans-
former. This rheostat is placed within easy reach
on the side of the table. An old telegraph sounder
equipped with silver contacts serves well as a
keying relay.

Christmas free lamps are used to obtain a
center tap on the flament transformer supplying
the oscillator tubes. W hile probably not quite up
to date, these lights present one decided ad-
vantage over other resistances in tuning. By
touching the key very lightly for a short dot, the
brilliancy of the hulbs determines the approxi-
mate plate current in a fraction of the {ime re-
quired to tuke a reading on the milliammeter,
thus reducing to a minimum the time of excessive
foads on the {ubes during tuning.

There is a slight knack in tuning the tuned-
grid tuned-plate cireuit which some amateurs
may have overlocked. In tuning the closed eircuit
the grid condenser is tuned to resonance with
the plate circuit, as indicated by the lowest plate
- gurrent reading., The grid condenser ig then
detuned to show an added plate current of ap-
proximately 2077 or more, by slightly inereasing
the capacity.

on old fube biss
3 B, JM!mw‘nr

POWER SUPPLY

The power supply is conventional in degign. It
is visible on the shelf under the operating table in
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the station photograph, and the circuit diagram is
shown in Fig. 8.

A 250-watt Acme transformer supplies 550
volts each side the center tap. A pair of Type 'S1
tubes gives full-wave rectification. The trans-
former was originally 550-1100 each
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station photograph. It is a stationary piece of
apparatus and quite usual in design with the
exception of a gpecial switching arrangement. It
uses a “ C” hattery for the filament supply and a
portable 45-volt *“B” battery for the plate and is

side, but the lightning burnt up one of
the 550-volt windings. As the differ- .
ence in voltage between the 550 and
1100 tap 4s 550 volts, the two outside
windings are now used, with the orig-
inal 550 tap as a center tap.

In the filter are two 4-ufd. conden-~
sers each side of a 30-henry, 150-mil
choke, A load resistor of 40,000
ohms is placed across the output to
protect the condensers during the no-
load period, and also to help steady
the voltage,

Both filament transformers are
mounted on the board and all 110-volt
primaries are connected through fused
switches to a duplex outlet receptacle
just under the antenna wall socket.
Two 8.P.5.T. switches are in the eireuit to cul oub
the choke and condensers for test purposes. The

2
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FIQ. 8 — THE PUSH-PULL TRANSMITTER
La— 4 turns of 14" covper tubing, 3" outside dinmeior,
Tpm— oo T w " M
o A
Ly — 1&-henry choke.

Oy — ~ppfd. transmitting condenser,
g 1000-ppjd. recoer-type condenser,
" W w

By — 500,000-0hm yariable resistor,

g — 100 ohms.

Ry —~ f00-0hm variable resisior.

REC - 175 turns of No, 28 d.ee. on 17 form.
Vo Filament voltmeter, G~
MA — Plate milliammeter, 0~£00,
A = Thermo-umuneler, 0~1.5,

switch on the condensers also cuts out the load
resistor. The entire arrangement is mounted on a
board 23" x 117,

THE MONITOR
The monitor is on the extreme right in the

NO SPACE HAS BEEN WASTED IN THE RECEIVER
The screen~yrid coupling tube vs on the left, jollowed by the detector and
the iwn nudio siag
Just in front of the second tube from the left,

The coils are mounted in the center of the baseboard

entirely self-contained. The wiring diagram is
shown in Fig. 4. The cabinet is 10 inches deep,
home-made, and completely shielded with alumi-
num on the inside. The panel is 6" x 8", The coil,
for 7000 ke. only, is wound on a UX-type tube
base with No. 2% wire and eoated with collodion.
On the panel are the battery switeh, a four-pole
double-throw Federal toggle switeh, a jack, the
dial and a dash light. The vernier dial is a Karas
Mierometrie, 63 to 1 ratio.

With the Federal switch to the right, the
phones are thrown to the receiver. To calibrate
the receiver or monitor, it is simply necesgsary to
close the battery switch on the latter, as there is a
resistor of the same value as the resistance of the
headphones placed across the output of the
monitor with the Federal switch in this position.
If the frequency or yuality of the signal is to he
checked, the Federal switch is thrown to the left.
This connects the phones in the monitor cireuit,
disconnects the resistance, and turns on the tube
if the battery switch is not closed. Ordinarily the
hattery switch is not touched when monitoring a
transmission, but is simply used to light the
monitor tube for calibration purposes. The
phone plug, of course, remains in the outlet jack
under the table. Although the jack on the panel is
connected in the circuit, in reslity it merely bal-
ances the appearance of the instrument. The
monitor is a frequency meter in that it is checked
and calibrated from standard frequency trans-
missions whenever sent.

The station is also equipped with an absorption
frequency meter with a Hashlight bulb resonance
indicator. It contains a five-plate receiving type
condenser, double spaced. The coil is eight turns,
wound solid on a two-inch form and mounted ex-

ternally on binding posts, The indicating lamp is
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a six-volt bulb. The meter is panel mounted and
enclosed in a thin wooden cabinet.
ANTENNA SYSTEM
The antenna system is a half-wave Zeppelin.
The feeders are spaced ten inches and are 34 feef

& REAR VIEW OF THE TRANSMITTER
The ventral coil mounted on the glass rods is the plafe tank
eotl, the onex un either side nf it being the aatenny coupling
inductances, The grid inductapce i3 movnted on stand-off
fhsulators on the basebhoard af the evireme right, Behind the
tubes are the keying relay and the key-thump flter,

long from the anienna coupling coils. The radia-
tor is 6% feet long and approximately 27 feet high.

TRAL

5. THE RECTIFIER-FILTER SYSTEM
Birhenry, 150-mil filter choke,

~ufil. filter condenser,

) DI-ohtn Td-watt wire-wound resisior,

Ky — Wire-wound rhensiaf,

U3 - B210 Bradleystat,

ach gide centor-tap,

It is suspended hetween a 30-foof mast in the
hack to a 6-foot pipe mast on top of the house,
and is practically horizontal. The feeders connect
to the fop at an angle of 60 degrees, Lead-ins
come through G.R. insulators bolted either side
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of 4 board under the window. Six-inch stand-off
insulators are at the window and roof-edge of the
house. Between these two puirs of insulators the
feeders are pulled taut and need no spacers
Oniy one is needed above this point. Number 12
soft-drawn enamelled copper wire is used for both
antenna and feeders.

OPERATION

The transmitter is turned on from the switch
panel seen at the right of the receiver. This panel
997 x 77, and on it are mounted a hattery switch
for charge position and receiver operation, a 110-
volt switch to the dry-dise charger, charge indica-
tor meter with switeh, relay, buzzer and ground
switch, and a Century high-frequency buzzer,
They are all battery switches removed from the
porcelain bases and mounted on the hakelite
panel, It is very handy to have them mounted in
this manner, as they oceupy very little space and
are readily accessible,

Two dry cells are used to energize the huzzer
and two for the relay. Both are hooked directly
across the keys. The buzzer is generally left on
during operation, as it is an accurate monitor of
the fist, and in a psychological way will greatly
improve sending. The reluy is mounted on u thin
rubber sponge, although this precaution against
vibration is not wholly necessary, as the push-

Gip Rgvaivar

i
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FlG, 4.~ THE COMBINED MONITOR AND
FREQUENCY-METER
Ly — F7 turns of No, 25 d,
e §2 S el B
€ — Doyble-spaced 3-plate condenser,

Cy— 1

Drotted Lines reprosent shielding,

pull circuit is very stable and apparently iy en-
tirely free from creeping, chirps, or the dreaded
*wobbulation.” The addition of a small key-click
filter was the last touch to banish forever the old
nickname the BCL’s once gave ithe station,
* Broadeast All Night.”

To the left of the receiver are four small
“pigeon holes” made from aluminum plates.

(Continued on puge
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Devoted to the interests and activities of the
INTERNATIONAL AMATEUR RADIO UNION

President: H. P. MAXIM

Viee-President: C, H, StewaRrT

Secretary: K. B, WARNER

Headquarters Society:
Tur AMERICAN Rapio REray mem, Hartford, Conn,

MEMBER SOCIETIES

Ameriean Radio Relay League

Agociacion B, A. R,

Asgsociazione Radiotecnica Italiana

C'anadian Section, A R.R.L.

Deutscher Amateur-Sende-und Empfangsdienst

Experimenterende Danske Radioamatorer

Nederlandsche Vereeniging voor Internationaal Radio-
amateurisme

New Zealand Association of Radio Transmitters
Norwegian Radio Relay League

Radio Society of Great Britain

Resean Belge

Resean Emetteurs Frangais

South African Radio Relay League

Wireless Institute of Australia

Conducted by Clinton B. DeSoto

in the June Calendar of the LAR.U. as

sent to the member-societies, is a discussion
of policies in anticipation and preparation for the
Copenhagen and Madrid conferences on interna-
tional radio affairs. We are at present principally
concerned with that at Copenhagen, which will
be held in the spring of 1931.

The Itede das K missores Portugueses is proposed
for membership with this Calendar, and we hope
soon to be able to welcome this active society and
its enthusiastic membership into the Union.

We record two additions to the list of QSL
Forwarding Bureaus of the world, published in
this department of the November, 1929 issue of
QST

Cards for Norwegian amateurs can be sent to
the *Norwegian Radio Relay League, Industri-
gaten 30, Oslo, Norway.

Jards for amateurs in the Dutch East Indies
ean be sent to the N. L. V. L, R. A., Traffic De-
partment, Egb., A, Krygsman, ¢/o Bataafsche
Petrol Col, Boela, Ceram, Dutch East Indies.

Cards for Egypt, Iraq, and Roumania can be
forwarded via the A.R.R.L.

Further information on QSL-Services is to be
found in the national section reports in this issue.

J. W. Jennison, VKf.’J J, recently achieved WAC
membership with 3 watis input from “B” bat-
teries to a UX-201-A in a t.g.t.p. eircuit. His
reports were all excellent, pure d.c. ©)SA 3 being
the poorest, and QSA 5 from Africa the best.

THE principal matter under consideration

The first reaction to the suggestion offered in
this department of the July issue of QST con-

GENERAL ASSEMBLY OF THE U.S.K.A. (bWITZ—
ERLAND) AT BERNE, MARCH 50, 1930
The inrqe jellow in the center of the froni row 13 the President,
Diegler, 9. T'o his left (your right) is Dr. Schoenlank, the
Secretary, and or the other side, to kis right, Schneeberger, 96,
Troflic Manager. On Dr. Schoenlank's left are respectively Van
Burgen, Q8L Service, and Wolf, Treasurer.

cerning abbreviation of the names of principal
cities, comes from Art Bates, well known for
QRA’s and WIFO.

He points out that too many messages are
“lost, strayed, or stolen’’ under present condi-
tions because the receiving operator merely
guesses at the name of the town, and also enters
a plea for the hundreds of cards undelivered bhe-
eause of improper address, **no such post office,”
ete. The time and effort necessary to send a few
more characters and thus insure correct recep-
tion of the name seems to him well worth while,
especially where operators are of different nation-
alities.

Will we hear from any defenders?
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The south African amateurs are now using the
prefix VP’ Although no official intimation that
this is in otder has been received, it is obviously
jaore correct than the old intermediate ‘‘fo.”
“YP" ig also heing used in Southern Rhodesia,
and will be their prefix in the future.

A surprisingly large number of WAC certifi-
cates has been issued reeently. At this writing
the number issued since the WACQ Club was
assumed by the Union is well over one hundred,

" | OST
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at 30 mils on their plates. A Zeppelin antenna
ahout 60 feet high is used.

ONAET wishes to point out that the official call
just granted him for his sailing yacht Tenncity is
ON4FX and not XON4FT, as reported in these
pages previously,

DANISH REPORT
From the Experimenting Danish Radioamateurs

Receiving conditions on 2% me. have been
entirely hopeless, the only stations heard being
ioeal Danish amateurs. Several OZ

3

stations were on the air for ihe June
tests on this band.

{n 14 me. eonditions have heen very
umstable, contrary to our experiences
with early spriug in previous vears,
when it has regularly been possible to
work North and South American sta-
tions every evening.

Clontact with South Africa will soon
be impossible until Autumn comes
asain, New Zealand has not heen heard
much, while Australia has come througzh
regularly on Sunday moraings, quite a
number of contacts having heen effected.

1t has been interesting io note the
variation in conditions from year to
year, but we bope that conditions

SAN SALVADOR, REPUBLIC OF EL
TAMERICA, "WHERE THE R

This station, which nperates in the §-nw

SALVADOR,

speaker 8 an RO,

and, at the rate they are going now, it will be
close to 150-when these lines are read. Remember
that's only for 1930 — and in addition we have
WAC's for 'phone, and have promised one for
2%-me. contact. International communication is
rapidly becoining commonplace,

BELGIAN NOTES

By Paul de Neck, Pres., Resean Belge

This summer brings us especially bad propaga-
tion conditions on all hands.

The June International 2%-me. Tests showed no
results from our amateurs, There were four Bel-
gian stations on this band every Saturday and
sunday afternoon, but they were unable to hear
or work anyone. {)nly a few harmonics from
I4-mae. stations working locally eame through.
ON4CK, ON4RO, ONJAL, and ON4UU were
the active stations.

The best work on 14 me. has been done by
ONLIB, who worked tive continents with only 3
walts input. His set is an m.o.p.a. arrangement
with the push-pull stages eapacity coupled.
Two Duteh A.409 tubes are used as oscillators
and two B.406 tubes as amplifiers, with 120 volts

YEIFM, OWNED AND OPERATED BY J, PREDERICO MEJIA,
CENTRAL
COFFEE GROWS!”

one Type '03-4
The iowd-

R T s and Assor, ALEE, e
ix chief of the Radiv Division of the Government of Salvador,

on 14 me. will soon hecome stable so
that regular contact with North and
sSouth America will again be possible.

Jonditions on 7 wme. have also been
very peculiar. In the daytime European
contacts are always easily possible, but
nearly every evening has heen quite
dead,only faint DX stations heing heard.
On a few evenings European contacts have been
excellent, but very little DX has been heard or
worked, and one has the impression that 7 me.
is no longer used for DX.

On 3.5 me. everything has been normal; the
band is chiefly used by 'phone stations, but seeins
to be hecoming more and more popular for Euro-
pean contacts, many of these being effected every
day.

are hoth

DUTCH NOTES

By H. Pomes, Ass't Traffic Manager N.V.LR.

{We preface this report with au aunouncement
of the election of new officers in the N.V.LLR.)

J. Corver, Burnicratraat 35, The Hague, is the
new President.

W. Tuppenbeck, Hotel de I'Europe, N.
Doelentraat 2--1, Amsterdam C, is the address of
the Secretary-Treasurer.

QST eards should he sent to the QSL-Service,
Post box 400, at Rotterdam — (".B.D.)

During the latter spring months, reception
was rather poor, and the aciivity of the Dutch
amateurs, we are sorry to say, was confined to a

{Continued on pige 06}
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ZLIFU, G. D. White, Bridge St., Poltiki, N, 4.

14,000-ke. band

wiajv wlakg winkv wiapg wiags wiagt wiasf wiawk
wlaze wibft wibsm wilbux widp wipe wipi wizz w2afb
wiarh w2avi wilayj wibiv wlbg w2boz wZbys wieed wiel
wign wirs w2zg wiaaz wiaqi widarp wledl wijre wiut
wivm wiww wiabv wiack wdaek wdagy wdahl wdaik wil
wily wémk wimr wipau wdum wdwz whank wiaot wiqu
wiafi waqj wibax wtbt] wBbb wichy wheuh woexw widev
whde whdrb wédtz widwi wiegh wbew wheje whin wovz
w7al) w7ait w7be wipj w7ty wiadm w8bet wibf wibvw
wheag whcew wient wlddr wldjv widyk wBlf wifz wiuf
whzza whces wieez wieqt wleve widgz wiflh wighh witio
aclbd acits ac8hm acBwb aufat celah cedeh cebaa emBuf
eplaa ctlaa ctibx et2aa exlap ddaesz enr2l eartb earls eariy
earl16 eari3ds eulkac i8axq f8aw f8ef {Bex f8faf {3fk f8adb
i8rko fRswa fm8er g2gm g2lz gbby gbbz g6rl helfg hezjim
jldp j2¢b kalkm kaldj kBacw kbreeu kberh kfud ludfe
fuddq Iudaj osde padd nadl oadq oadt oadx oadz ohZnm
okZva ondbe ondfp ondzz palaf pklir pk3ba pk3bm pkiaz
py2bg py2sb su8rs velar veldq veZbe vedea veldeo vedpk
vedhx vehaw vebag vsTap vuldg xPa xuZuu yslap xglzc
wiat wibt

AUTAO, Viktor Solomin, Sennaja St. 57, Bijks,
Siberia, U. 8. 8. R,

aaldh neisn selth actbd acZek scZaj acZal aclpw ac2ff
acZan acdghe acima acbag ac7xot aclrv aclzw acBumf
ectlan d4aar d4abg diun d4dbd d4mqg earl earil {Rkeo
fipbo f&klm i8wrg fXac) f8rot 8 f8gsa f8xh {8gdb i8zx
fedra ghvl gBup hadbk ilfu ilge ij1l j3ek i2nk kalzc kalrs
kalbd kalaf kalanw ohleco ohZos oh2dsa ohSnz oklro
vklwe oklirb okirf ok2va ondnp ondfm ondbs ondrv ondus
ondjc ondgq ondgm palgt palgw ryix sp3ej sp3mb sp3ao
apdyl sp3ar sp3dl splst tfbau vsleb vu2de vulby vyZkx
vi2zx wlze wiboa vidg yi2as ymdzo zi2go zllac zi3aj
zi8bl

VES5GR, Q. B. Ragless, South Rd., St. Mary's,
South Australia

7000-ke. baud
wikn wifx wivp wiasf wibes wisz w2ay} wibak wiexl
wiuk wiahp wiajd wdaaq wdahl waft wdoc wdav whzav
whww woaaz wbdpf woear wbbbd w8bfb wBepz wbbax
whbzd wheg wienx wlehi wibe wiev wikt w?iv wide wiafl
w7gp wipr wisl wity winr w7mo w8adg wibef w8gz wlap
wlum w9cph wigdh wiye velZea veScz vedbl vedaw vsiab
voSme oh2gp aclbd acgew earl ear@4 f8ex ghtz kdact
14,000-ke. band

wlbwa wiaep wive wlcow wibds wilaqt wiasf wibux w2fl
wibex wilezg wlamm wlel wZqn w2bda w2amr wibxw
wieuq w2bv wlary w2hq wZafr w2bwe w2auu w2bak wiai
w2vd wiaef w2sn w2abu w2oa wibyr wiauo wiln w3agj
witr wift wdql wédagr wakh whben whaoe wbdev wbehy
wibax widgp w8bto widdk wlapb wicum wBaim w8eaq
whbei w8bbl wlayw wlent wlef wika widra wigtz wieps
wOetz w9cou w9bba wWdb] wimt whams wiitz wlighh
widee wiaja wlcum wiyr wicmx wipe acibd ackik ac8ax
ac8ls acxihn auBat cm8uf ctlaa earb® f3cs f8bx f8fem f&whe
fRawa eard9 eufix g5by gibz gbez gHml g5pj gbrb gbxb vadi
aadr oadl ondfp oksi kaljr pkdaz p3kbm palaf pkdna vatab
vabag vsdab voZzx vidve vadtna veds: splae sp3yl sp3pb
susrs x9a yillm oh2nm unice zs0x zsdy wiab

K6CIB, L. A. Walworth, t1th Siynal Co.,
Schafield Barracks, T'. H.

wibes w2vy witbyp wicxl wihj wifq wihy widakm wiaiq
wil) wihy wdis wiagd wdty whbek whaxx wihdz wdbeb
whuf whage wi3bny wdana wdaxs wSdap wdany wieyp
whefd wBof wlpr w8hh wiegk widva wogdv wike wiafg
wiegdh wieho wiapd wieyx wices wigka kalaw kalhr
k7ch k7pb veibq vedbv vedgo ved] vk2it vkdrg zlley
jidg helfe

W, 4. W, Stevens, 75 Wilson St., Hawesu, New
Zealarud

3300-ke, band .
veden vke vkev vk2yb vk2ke vk3za wlajt wiayi wibdx
wiby widx wigs wipl wips w2ase wlacl wivy wilaav
winu wéax will wdut wdags whap whblv wbabe wéabf
whacy whak whalx wtbhi wibem witbic wiih] wbbne wbrw
wheyg whezz whefa wheim wBdll widnl wbdyk  wdest
wiet whigy whfp whipr wbke wokx w7aad w7aar wiacg
w7atup w7dp w8eil wlemw w8cnq wBcuy wldra wiel
wiey wihd wiagh wiawe w9baz whbes wObnr wicth wicgh
wieie widex widtk widxy wiebx wiemb wlevd wifif
wifkm wofqe wifse wifvy wogdt wiks

7000-ke. band
aclbx aclts acdbd ac8ls aedt surt2a aulbo auBer auler
bham bbal cm8le ¢nBeis earl earil6 eifai ei9t euZkbx entk
f8af f8anj {8fb f8gdb {8xz {8lgb f30cn fil fm8&fs fnih gisa
haf9af jldn j2uc )3eq j3er j3ct j6ta 92zl ohan oklna
omlth rxlas sslaz safd vedkp vedbv vedeu vedgd vedof
vedjg vebal veddd veSfs vpYas vpOr vsiab vebae wiat wibt
202 xam xim yslxa ze2c zs2w kalaf kalce kalem katdj
kaldp kalel kalgo kalhr kaljr kalre kalrh kfub kiah
khavl kbacr kéboe kobxw ktbhe kfbzx kbeib k6dv kédye
Bevm kbevw kfewb kferh k6oa kbt kTans vkZak vkZaw
vii2by vkZel vkZez vkidy vk2dw viidh vk2dz vkid)
vk2ek vk2fp vkigx vk2gg vkigy vkilbhk vk2hu v w
vkihb vk2bm vikZbe vkehl vik2ih vk2je vk2ji vk2io vkZj)
vk2jz vk2jt vik2ks vk2ku vk2ke vk2kh vk2kj vkzka vkrkl
vk2kxr vk2le vk2lf vk?mr vkZns vk2nw vkZow wvhkura
vkorh vi2rf vi2rn vk2rw vk2sk vkzwd vk2wp vklwu
vikixw vk2vk vik2zh vkZzn vk2zr visaj vk3ab vk3ag
vik3bw vki3ej vk3ern vk3ew vki3de vides vk3ew vk3at
vk3gu vk3hk vk3bm vk3hr vk3hw vk3jk vk3ju vk3ky
vk3lu vidgj vk3lw vh3mr viciot vk3pa vk3pm vk3pp vk3rb
vkdru vk3ri vk3vp vk3wk vk3ws vkaxi vk3za vkial vk4am
vidbr vkdbs vkdem vkdeg vhddo vkdgh vkdgi vkdib vkdjo
vhk4ju vidkx vkdkg vkdkn vkdmi vkdpn vkdpr vidrp vkdrk
viidwk vkdxn vkdzj vkdbj vkdde vhkSdr vkhdx vkShg
vichit vikSik vkSlk vksmb vkarx vkdwa vkbwi vkeil vik6fm
vkBwp vkBwr vk7ch vk7dx vk7l vh7lw vETwi vk7wm wiack
wlafs wiaxx wibzy wibgm wlbes wibiz wicaa wicek
wlcei wlde widn wler wimo wisg w2afo wiajp w2ayb
witbpx w2bta wZbne wibnx wibda wibno wibxj w2bds
wibeq wiog widw wizgz wimb wiasg wiawm wiba widh
wigw wiut wislg wdakg wial wiaeq wieq wiew wigx
wihd wihu wiiv wéjd will wimh wimm wivw whajn
whali whaea whafn whatf whaf wbhbek wHfb wifn whei
wil; whly wimn whpg wiru whitx wiuf wbama 26auj wbauu
whahp whaga wobacz whakp whaxf wéamz wouke woact
o bael whaoe whazd wbanl wbaz wiakf wbaxe wiaxm wbaos
wBbzz wBbxp wtbqy, w6éby wbbpm wbtbuk weébi wtbyz
wobne whbvs wibhr wébgh wobbpo wobfr wtbdn wibtb
whbtm w6bwi wibyb wotbpf wbtbid wébip wthco wibkx
{Continumi on page 54)
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Correspondence

‘The Publishers of QST assume no responsibility
for statements made herein by correspondents.

Looking Across at You

1 Boulevard Haussmann,
Paris, France,
Editor, ¢ST':

Bobbie Burns once said, “()h wad some power
the giftie gie us — to see oursel’s as ithers see us.’
No one, particularly if engaged in any kind of
technical work, should ever resent a square and
honest opinion of himself, if that opinion comes
from a source capable of competent judgment.

1 have been ('ollecting the opinions of sume of
my European *‘ham” friends. They should at
least amuse and also give food for thought.

The European ham looks at you chaps with a
sort, of wistful envy. He reads the advertisements
{particularly the “bargain’ ones) in QS7' and
moans. The average OM here lives on a salary
that would make the poorest of you blink. His
choice of equipment is limited and stupidly
sLpensive.

He has the real ham spirit and that keeps a
rood head of steam in his hoilers. Instead of
whining at his difficulties he rolls up his sleeves
and smashes into them. When you hear a Conti-
nental European signal you may be utterly sure
that it is the result of labor, mental and manual,
the like of which you have never experienced.

I visited an “F’’ station yesterday. He had
two, thirty-watters in push-pull, and the con-
struction work looked as if it had come out of &
jeweller’s shop. Fixed and variable condensers,

_all meters, all transformers and chokes — in fact
everything except the tubes — were home made
~-and a lot better job than a good many profes-
sional ones I have seen. This man ig a very low-
salaried office-worker with no formal technical
training, but, from his own study and pains, he
had full data, curves, all dope on inductance
ratios, condenser factors, coetlicients of coupling
and impedance matchings worked out to three
decimals of perfection.

The fellows over here always hand you a whale
of a big bougquet, but they feel that your results
are in most cases due to lots of available informa-
tion, lots of inexpensive and varied sources of
eyuipment and —lotsof money. They feel that they
have you stopped on the pure engineering side.

This is & day of technical precigion, and one
hopes that the little band of men who cannot only
make the old works mote, but who can also tell
you exactly why it does, will grow.

- Jack Paddon

OST

k.4 ®mi toata an

SEPTEMBER, 1930

Kec. or kHz.?

Caen Van Necklaan 227,
Rijswijk, Z. H.
Editor, QST

Unnecessary to say, I'm as full of admiraiion
for your fine paper as everybody else, but just
this fact urges me the stronger to protest against
one inaceuracy. Some time age you pointed out
to all hams that it is much better to speak about,
frequencies than wavelengths, and the whole
world has followed your example. But when
speaking about frequencies, we mean the number
of cycles per second, in any case the number of
eyeles in a certain time, and therefore it is wrong
to speak about a frequency of, for instance,
14,300 kilocycles; one should speak about kilo-
cyeles per second, abbreviated ke/.. Nobody
would speak about coulombs instead of amperes,
but neither should we speak of kilocycles when
we mean kilocyeles per second.

Now we have a new name for this unit, the
Heriz, abbreviated Hz, which was internationally
adopted by some congress. As Heinrich Hertz
was without doubt an eminent and leading
figure in physics, and as it ig eagler to type and
print kHz than ke/y, I think you had better
adopt it, too, before you lead all hams in the
world astray by the wrong unit, the kilocyele,
which you are using to-day.

— W. Keeman, P.AOZK.,

While agreeing uith the author of this letier on the
merils of the term “kioHeriz”’ as a unit of fre-
quency, QST s inclined i this respect to follow the
recomnmendations of the Commiltee on Standardiza-
tior of the Institute of Radio Engineers, which is
still at work in collabhoration with other agencies in
the stondardization of radio definilions, nomern-
clature, measuring practice, ¢fc. The current rec-
ommendation of that committee gives the mearing
“Lilocycles per second”’ fo the abbreviation *‘ke.”,
exactly as aftaches to the abbreviation “EHz"' The
“LiloHertz" is not yet o recogrized unit of fre-
quency etther in this country or in the inlernational
literature, and for that reason QST does naf use il.
-— EDITOR.

This Business of Power Supply

West Lafayette, Ind.

Editor, QST
It has been my pleasure, during the several
vears that [ have been interested in amateur
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“Tnr PROOY OF |
T PupDING”

A few days ago a young man brought to me one of your model
0005 condensers that has seen about 7 vears of service and is still
good for that many more. It has been rebuilt, cut down to 3 plates
and remodeled so many times that there is practically nothing left of
the original stator assembly of 10 plates. Please advise if you can
furnish the complete stator assembly of ten plates, and the cost. It
has previously served in countless numbers of receiving sets and is now
going to be used in a low power amateur short=wave transmitter,”

—From a letter vecesved by us, now on file,

IT PAYS TO USE CARDWELLS

CARDWELL
CONDENSERS

- TRANSMITTING—RECEIVING
SEND FOR LITERATURE

THE ALLEN D. CARDWELL MFG. CORP.
81 Prospect St., Brooklyn, New York

Since Broadcasting Began

““THE STANDARD OF COMPARISON

Say You 8aw [t in QST — It Identifies You and Helps QST



radio, to visit a large number of amateur stations
throughout the country. I do this with one pur-
pose in mind, namely, to get ideas that might be
of benefit to me and consequently make my sta-
tion better.

All kinds of layouts may be found. Some are
neat aud efficient, while others are not; some are
permanently built and some are in the experi-
mental stage. A large percentage of amateur sta-
tions are laid out well with fine ideas incorpo-
rated, but many are constructed about a lot of
queer and radical ideas.

One point that strikes me ag worthy of more
attention is the power supply for the transmitter.
A large majority of us are not rich and conse-
quently want to have just as good a station as can
be afforded and with as much power as possible.
But do we all know how to select our equipment
with good reasoning and common sense?

If we put a given amount of power into our
antenna it does not make a bit of difference
whether this power is supplied by a lot of 210's,
an 852, or a 204-A. Of course all of us like to
have a big tube— it looks nice, for one ihing,
But what is the sense of having a high-powered
tube in a transmitter if the power supply is unable
to load it up to its rating? The power supply is
more likely to be slighted than any other one
thing in an amateur transmititer.

For instance, a friend of mine bhas recently
installed an $52. Prior to this time he was using
two 210°s in parallel. His set now works to his
complete satisfaction although he gets out very
little better than formerly. The reason for this is
that his present plate supply equipment ig so
tight that when the 852 is drawing normal plate
current, the tube is actually getting 1100 voits.
However, he adjusts his eircuit so that the tube
draws 75 milliamperes, and is happy because he
has a 75-watt tube working in his set. He knows,
or should know, that he is getting little more out-
put than formerly, but his set is more ‘“‘showy.”

How many of us are doing this same thing?
T d d There are many, because 1 have visited a lot of
eSte a n typical stations. I would venture to say that balf

- the fellows operating radio transmitters are

unaware of the actual voltage on their tubes,

Proved True In order to get the most from any tube it is

i necessary to work it at its rating. A tube operating
- at half rated voltage will deliver less than one-

There must be some GOOD reason why fourth rated output, under ordinary conditions.
Cunningham Radio Tubes continue, year There is o reason for spending a lot of money
on a big tube unless you are able to go ahead
and get a suitable power supply. Adequate power

after year, 1o maintain their high standing with

amateur engineers and the public alike. at the proper voltage for the tr’ansmitting tube
8 ‘ P with good regulation are the things that count,
Theystand the" acid test” for in-built quality. and they can be obtained only by the use of a

husky and well-designed power supply. A 210
properly loaded is better than an 852 with a poor

E. T. CUNNINGHAM, lNC. power supply. w— B Swith, ex-WIFOO

New York Chicago San Francisco The Board’s Phone Policy
Dallas Atlanta Detroit, Mich
Editor, QST': o - .
m _m W Just rea,fl your editorial in July»Qb T and think
¢ B ? e the Board’s recommendations were wise ones. [
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AMERIRAN )

Equipment
Designed to"meet the new

amateur requirements of an ad-
equately filtered D. C. current

supply. r

Filament Heating Transformers

Voltage regulation within 5%. Note insulation test voltage.

Line Sec, Sec. _ Test Type

Type V. A. Cycles Volts Yolts Amps. Voltage Tube
H-4648 1248 50. 60 200.230 2.,5/1.25 5 12,000 —66
H-66A 25 50. 60 100 115 2.5/1.25 10 12,000 —606
H-4649 37% 50 60 200 230 2.5/1.25 15 12,000 =G0
H-4650 50 50 60 100,115 5/2.5 10 12,000 —72
H-4651 50 50.60 200 230 5°2.5 10 12,000 —T2
H-4652 100 50,60 1007115 5 2.5 20 12,000 —_—72
H-4653 150 50/60 200/230 5 2.5 30 12,000 -T2

Plaste Transformers

P-4656 290/415 50/60 100/108 2360 0.175 6,000 two2ll
115/125 1180 two 845

The above Plate Transformer is designed to deliver 1000 volts
D. C. with the average filter. Other Plate Transformers can be
furnished upon receipt of specifications giving your requirements.

Choke Coils

Many standard size Choke Coils available for transmitting circuits:

Amertran Radio Parts have long been recognized as the highest
quality, Amateurs obtaining the best results realize their value.

Write for Bulletin No. 1066,

MER AMERICAN
TRANSFORMER COMPANY

172 Emmet Street Newark. N. J.
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e N
THIS COMPLETE
TREATISE

i
MWM

THE ELECTROLYTIC
FILTER CONDENSER

Perhaps the first ever published, contains live
up-to-date information that should be in the
hands of every transmitter operator, for it shows
how most effective transmitter filters can be

built.

In successive chapters it deals with the various

filter condenser problems and their solutions.

Voltage surge effects, condenser life limits, mois-
ture, safety-valve action, cost and size, are

carefully and completely analyzed.

It is replete with diagrams and photographs
illustrating the important points, and contains a
complete description of the latest developments
of Mershon Electrolytic Condensers, showing in

detail their construction and characteristics.

Although regularly priced at 10 cents, we offer
this booklet FREE to @ST readers. Send for your

copy today.

USE THE COUPON
BELOW AND GET THE

NEW
MERSHON

BOOKLET

The Amrad Corporation
320 College Avenue
Medford Hillside, Mass,

CGentlemen:

Please send me a copy of your new booklet,
“Puncture Proof Filter Condensers’ without charge.

Name ...

Address ...

N\ Vd

particularly endorse the decision not to ask for
definite specifications as to apparatus,

Experience certainly teaches that cireuits and
specifications mean very little as compared with
construction, adjustment and operation.

During the past six months I have practically
given up phone work except on 14 me., and cer-
tainly hope thai the recommendations of the
Board are put into effect so QRM on 3500 ke. will
be reduced to a point where some effective work
can be accomplished.

— O H. Vincent, WSRD

Off-Frequency Operation

{ilendale, Calif,
Editor, QST

After reading numerous letters in your columns
concerning off-frequency amateurs, I have spent
considerable time checking some of them. I find
a few off-frequency amateurs and, when possible,
I have called them and helped them rectify their
deviation. I also find the majority if not the en-
tirety of the offenders are heginners who, not
being skilled in the tuning of a transmitter, un-
knowingly slide off. The only way to become
100% is to pull together and help the off-fre-
quency fellow ham.

While these so-called commercials are gnash-
ing their teeth over a little QRM, let’s reverse the
situation. In the past month I have copied seven
of the supposedly *“on {requency” commercials
wandering around our bands, to say nothing of
the dozen or more commercial J's, X’s, ete., who
operate daily schedules in the center of our
7000-ke. band.

The mush and parasitic harmonies of the rip-
saw alternators used by some of these commercials
don’t add a great deal to the pleasures of amateur -
radio. The majority of the commercials who run
twenty-four hours a day in order to hold the
frequency assigned them should give the poor
over-worked V-wheels a vacation at jeast long
enough to give themselves time to look up the act
concerning unnecessary or superfluous signals,

e Maurice K. Kennedy, W6BGC

A.R.R.L. Headquarters soliciis reports from
amnateurs who log non-amaieur stalions aperating
in our bands. Several such stations have been moved
as i resull of protests to the stations or governmenis
concerned, and we are just os insistent thai non-
amatenr siations shall stay out of our bands as that
amaieurs shall stay in them. The fact that a coni-
mercial station does not slay on ils assigned fre~
quency, however, is no excuse, legal or otherwise, for
amateur off-frequency operation, nor does it muke
an amateur who wilfully or carelessiy operates oul-
side the bands a bit less culpable, — EpITOR.

Rotten Plate Supplies

Jota, La.
Editor, QST':
I wish to voice a protest against the use of raw
&.¢. on any kind of self-excited ham rig.
It seems to me that instead of getting better
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RELIABLE POWER SUPPLY

FOR AMATEUR TRANSMITTERS

SPECIAL

No. 404
STROMBERG-CARLSON
POWER PLANT

Erice, F. 0. B, Rochester,

$35.00

Less Tubes

OR all amateur operators, who wish to secure a very economical, and a very reliable

power supply, we have on hand a limited number of our No. 404 Socket Power Plants.

This power plant was used in conjunction with our best radio receiver before the ad-
vent of the new AC heater type tubes, and was designed for continuouns operation with a
good margin of safety. It consists of the following componenis:

One 250 watt transformer, with the following windings: 115 volt primary, 1100 volt sec-
ondary with center tap, two 7.5 volt filament windings, one 120 volt winding with center
tap, and one 1.5 volt winding; four 22 henry chokes with a DC resistance of 20 ohms, 300
M. A. current capacity ; two 25 henry chokes with a DC resistance of 700 ohms and 100
M. A. current capacity; one condenser block containing three sections of 4MFD each 1200
volt working voltage, and two sections of 4MFD each 175 volt working voltage; one pri-
mary rheosiat 17 ohmss 25 watt resistors of the following sizes: 976 ohms, 4182 ohms, 137
ohms, 1400 ohms, 1220 ohms, and a2 60 ohm potentiometer to be used on the filament
winding of the radio tubes to give an exact adjustment of the center tap; two UX sock-
ets for the rectifier tubes, A primary switch is included, and two line receptacles, both
being controlled by the switch All of the equipment is mounted on a steel base
with neat covers on the parts, and sub-base wiring which is readily accessible. A
wiring diagram of the unit is seat with each plant, showing the proper com-
ponents to use for a 500-volt plate supply when using 216-B rectifiers. Any
of the parts can be used, however, for any type of work for which they
are adapted.

COUPON

Stromberg-Carlson
Telephone Mfg, Co.,
Rochester, N, Y.
Send me the No. 404
Socket Power Plant in ac-
cordance with this special
offer. Encl i find I

for $35.

The unit with its present hookup makes a splendid power supply for
5, 10, 20, 40, 80 and 150 meter transmitters.

{Mail the Coupon)

STROMBERG-CARLSON TELEPHONE MFG. CO.,
ROCHESTER, N.Y.
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YourA.R.R.L.
EMBLEM

The League Emblem
comes in four different
forms. Its use by Mem-
bers is endorsed and
encouraged by the
League. Every Mem-
ber should be proud to
display the insignia of
his organization in
every possible way.
THE PERSONAL
EMBLEM. A handsome creation in
extra-heavy rolled gold and black
enamel, 14" high, supplied in lapel
button or pin-back style. The per-
sonal emblem has come to be known
as the sign of a good amateur. It
identifies vou —— in the radio store,
at the radio club, on the street, trav-
eling — you can spot an amateur by
it. Wear vour emblem, OM, and take
vour proper place in the radio fra-
ternity. Either style emblem, $1.00,
postpaid.

THE AUTOMOBILE EMBLEM.
3% 214" heavily enameled in vellow
and black on sheet metal, holes top
and bottom, 50c each, postpaid.

THE EMBLEM CUT. A mounted
printing electrotype, the same size as
the personal emblem, for use by
Members on amateur printed matter,
letterheads, cards, etc. $1.00 each,
postpaid.

THE "JUMBO' EMBLEM. How
about the shack wall or that 100-
footer? Think of the attention this
big vellow-and-black enamel metal
emblem will get! 19 x 814"/, same
style as Automobile Emblem. $1.25
each, postpaid.

The American Radio

Relay League
Hartford, Conn.

64

notes as times go on we hear worse notes than
ever, The latest regulations of the Federal Radio
Commission seem to leave the impression with
some hams that an a.c. plate supply is the latesi
thing. QRM on the 7-me¢. band is becoming un-
bearable on account of the pollution from ruspy
and buzz-saw notes spreading over several degrees
with a bizz-saw note which blotted out several
1930 notes.

Fellows, let’s get together on this proposition
and make a thorough clean up. Those who have
no d.c. plate supply for a 7lis-or 250-watter
should sell those tubes and congtruct a rig using a
201-A with 200 volts “B” butteries to get a pure
1930 d.c. note. I have worked several hams using
201-A tubes with 135 volis on the plate and cor-
tainly must say they sound like erystal control,
Everv one I worked had a beautiful note ~- and
the first cost and upkeep are low.

Let’s get going and clean oui the rotten notes,

B Lo Tomps, WaMIT

A Suggestion for Handling
Traflic

Ventura, Calif,
Editor, QST

T am not a traffic man beeause my operating
hours are not always reliable and 1, therefore,
cannot keep any skeds. Naturally I am mostly &
rag chewer, but even so I Q8P quite a few mes-
sages each month. There are many of us in the
same boat, and at times it is rather hard to give
QNP quickly when time is lmited, especially
when no schedules are kept.

I have tried directional (J)’s without much
luck, and yet I am sure there are lots of fellows
who would be glad to exchanpe messages. Over-
crowding of the bands is one reason, and a lot of
needlessly long CQ's trying to get rid of traffic
without the other fellow’s knowing what's wanted
make an awful lot of useless QRM.

To overcome this allow me io offer the follow-
ing suggestions:

For rag chewers:

For traffic:

CQCQTEC deW . . . ete.

Will QSP and have outgoing traffic:

CQCQXTFCde W . .. .

I believe this system would do away with a lot
of needless QRM by letting the other fellow
know just what is wanted.

Criticism is always welcome — let's have some.

~— Roy &, Wallace, We6ERU

Another View of the DX
Question
#t. Louis, Mo.
Editor, QS7':
Upon going through some old issues of QST [
happened upon an article, “Don'ts for DX"”

{Continued on paye 66)
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BYRD’S Antaretic
Radio Equipment
The advancerd types of receiv-
ers, transmitters, und naviga-
tion aids that triumphed on
this epochal flight now fully

deseribed {n this book.

TELEVISION

Mr, C, ¥. Jenkins, father of
televigsion snd radio mwovies,
gives you in his own words
complete directions for build-
ing practieal television equip-
ment.

INTERFERENCE
ELIMINATION
Tracking down troublesome
interference and eliminating

it, systematically outlined by
W. F, ¥Fleming, radio engineer.

RADIO
AUTO-ALARM
New automatic device on
ships to keep the 8O3 watch
while operator is off duty—
fully described in this book.

Latest
BROADCASTING
Equipment

Temperature-controlled
Plezo cryatal oscillator,

1009, modulation panei, and |

other new apparatus, com-
pletely described., with  in-
structions for operation.

SHORT-WAVE
Apparatus
Latest types of commercial
ald awateur short-wave ap-
parajus: divections for secur-
ing nperators and station

license.

MARINE and
AERIAL Radio
Equipment

Radio beuvons; arc  radio
transmitter for ships; Reed
vourse indieator; latest devels
wpments in high frequency
tranamitters.

New RADIO LAWS
and REGULATIONS
New regulations governing all
clagses of operators’ licenses,
T8, Laws, and L R. T, G,
laws.

New Developments

Complete Instructions and Data on All Recent
Radio Inventions Now Yours for Ready
Reference in This One Big Guide Book of Radio

THE
RADIO

MANUAL

A Handbook for Students,
Amateurs, Operators

and Inspectors

Here's the answer to every question
about the principles, operation  an

maintenance of apparatus for radio
transmitting and receiving. No detail
has bheen omitted, from elementary
electricity and magnetism for the be-
ginner to television and radio movies.
'mportant new chapters have been
added to bring it right up-to-the-minute, and an
immense volume of facts never hefore available is
now presented in the book. Included are detailed
descriptions of standard equipment, fully illustrated
with photographs and diagrams. It is now more than
ever the one complete handbook covering the entire
radio field.

A Complete Course in Radio Operation IN ONE VOLUME

Enables You to Qualify for Gov’t. License as Operator or Inspector
20 Big Chapters Cover:

Elementary klectricity aud Magnetism; Motors and Gienerators; Storage Batteries and Charging
Clirenits; The Vacuum Tube; Circuits Employed in Vacuum ‘Tube Transmitters; Modulating
Hvstems and 1009 Modulation; Wave-meters; Piezo-Electrie Oscillators; Wave Traps; Marine
Yacuun Tube |ra,nsm1twrﬁ Racho Broadeasting Equipment; Are ‘ransmntem Spark Trans-
witters; Commereial Radio Receivers; Marconi Auto-. Alarm; Radio Beacons and Direction
Finders; Aircraft Hadio Hquipment; Practical Television and Radio-movies: Eliminating Radio
luterference: Radio Laws and Regulations; Handling and Abstracting Tratfic,

Prepared by Official Fxamining Officer

The author, 7. E. Sterling, is Radio Inspector and Examining Officer, Radio Division, U, S,
pt. of Commerce. The book has been edited in detail by Robert . Aruse, for five years
Pechnical Editor of Q8T, the Magazine of the American Radio Relav League, pow Radio
(C'onsultant. Many other expertsa assisted thew.

Mail This Coupon Today
e e e e e e e e e

Examine it [
FREE!

The 1930 adition of”
“The Radio Manual”

. Van Nostrand Co.. Inc.
250 Fourth Avenue, New York

i
Send me the Revised edition of THE RADIO MANUAL for |
examination, Within ten days after receipt I will either return |
hag just been pube
tished, Nearly 800 !
paged, 369 illustra- i
tions. Bound in Flexi~

f
I
H
i the volume or send you $6.00, the price in full. (Y87 9-30)
i

ble Fabrikoid. The i
i
{
t
!

cotipon  hrings  the
voliime for free exam-
inatlon. if you do not,
agree that it {8 the
best RRadio book you

Stoand No.. oot e

DAV seen, return ﬁt
and owe nothing,
you keep it. send the
price of $6.00 within
ten days.

)
i
ity and State. . ... e oy
I
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» FOR
PRACTICAL JOBS

EVEREADY RAYTHEON
TUBES FOR TALKING
PICTURES, TELEVISION
AND ALL INDUSTRIAL
PURPOSES

These wonderful tubes are finding a new place in
many industries, in some cases revolutionizing pro-
duction methaods.

The Eveready Raytheon Foto-Cell is a long-life
transmitting tube for talking pictures and television.
It is being used more extensively every day for such
industrial purposes as color matching, paper testing,
automatic counting, control of illumination and many
others. It comes in standard types or can be made to
specification.

The Eveready Raytheon Kino-Lamp is the first
television receiving tube developed commercially
that will work with all systems. Each tube is thor-
oughly tested in our laboratories.

Write, if you are interested in talking pictures,
television or Foto-Cell applications of any kind.
Free — Eveready Raytheon Technical Bulletin
No. 1, dealing with the Kino-Lamp, and No. 2,
covering the Foto- Cell

* *
The Evercady Hour, 1adw s oldest commercial feature
is broadcast every Tuesday evening at nine (New York
time) from WEAF over a nation-wide N, B. C. network
of 31 stations,

NATIONAL CARBON COMPANY, INC.
General Offices: New York, N. Y.
Branches: Chicago  Kansas Cit New York  San Francisco

Unit_of and Carbon
Union Carbide Corporation

“eVERFADY

RAYTHEON

Trade-marks
] Say You Saw Tt in QST — It Tdentifies ¥ ou and Helps 5T

Being pretty much a “DX Hound” myself,
paturally I became very interested, but have
different views from the author's, In the first
place, he mentions that it should be a punishable
affense to call “CQ” from this country after onc
hour hefore sunset and for at least one hour after
svnrise in the moruing. Quoting from the article,
“Why clutter the air with such trash and make
international QSO iopossible? There eun he
plenty of inter-U7. 8. A, Q8Os during daylight
hours if 40 and 20 meiers are to be used, and the
traffic handler still has the 80 meter band for this
work after dark.”

Yery true, but myself with thousands of others
get home from our daily work ai sundown and go
to work about sun-up or shortly after. Possibly
the author does not have to work and ean have
his inter-U7. &, A. QSO’s during the day. All the
interference ihat shows itself up is from raw a.c,
and terrible r.a.c. signals, and if these ean be
harnessed and made d.e. or xtal-controlled the
CDXY will come through just the swme, and
also be workable,

The fact is appreciated if no one €QQ'd more
foreigners would possibly be heard, but we OM’s
that work for g living all day and come home in
the ¢vening have to €() once in a while. And
then not every Amateur has BPL ambitions. Any
number of us fellows are eligible to become
members of the RCC.,

-~ Elmer F. Koehler, WOBEU-BAX

LA.R.U. News

{(Continued from page 563
few dozen stations. Summertime has other attrac-
tions than the ham shack!

On the 3.5-me. band both receiving and trans-
mitting conditions were very bad, much worse
than two or three years ago. No DX work has
heen reported, the best contacts being those made
with South Russian stations-— in spite of their
using, the old intermediates. We are glad to see
that our German amateur friends do not like to
work those “ old-timers” any mare either.

{n 14 me. only PAODW and PAOZK reported
DX contact., Both worked several North and
South American stations, while PAODW worked
one VK and two PK's in addition. On May 25th
to 29th conditions for communiecation in Wesiern
directions (W1, 2, 3 and 8) were fair. It is a
curious thing that every twenty-six days a
relatively short period comes with good possibili-
ties for working American stations. The next

period will be September Oth, and so on. We beg
thoco hams who are interested in this subject to
write PAOZK; reports on rf*repuon from the
European West coast and the U. 8. East coast
statlons are very welcome.

No 28-me. reports have been received,

Amateurs of The Hague are preparing en-
thusiastically for a radio fox hunt. A portable
transmitter will be hidden somewhere, and the
gang will try to loeate it by means of direction-
finding receivers, Several elections have been held
at the club meefings, and many portables have



A SAFE
GUIDE

in the selection
of insulation for
Radio Transmitting
and Receiving Sets

tion problem, our Technical Staff will

VER 300 broadcasting stations,
leading radio telegraph systems,
the United States Army, Navy, Air
Mail, Coast Guard and Ice Patrol Serv-
ices, explorers like Commander Byrd,
and exacting amateurs everywhere have
utilized PYREX Insulators in many
spectacular achievements.

Regardless of whether you are sending
ot receiving — on land, sea or airplane —
vou should be thoroughly familiar with
the PYREX Antenna, Strain, Entering,
Stand-off and Bus-bar Insulators that are
helping these leaders to make radio
history.

The new PYREX Radio Insulator
booklet lists all types and sizes with data
that you will want for ready reference.

Return the coupon for your copy, and
if you want further advice on any insula-

answer your questions promptly,

Send

the coupon

for your copy
S A -

Corning Grass Works
Corning, N. Y.

} Crontiemen.

Please send me copy of vour new
| bulletin on Radio Insulators.
l Name
t
¥
¥

QST 9-30
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Three books covering
the entire field of
building, repairing,
and “trouble-shoot—

493 pages ing’> on modern
x| i‘rlwhf’s broadcast receiving
Hlustrated sets.

‘This Library ser ke the peeds of the commercial radio dealf’r,
installer and serviceman, and the amateur wio keeps abreast with
the Iatest trend in radio by building his own sets,

Radio Construction
Library

By JAMES A. MOYER
IMrector of University Extension, Massachusetts
Department of Education

and JOHN F. WOSTREL

Instructor in Radio Division of University Extension,
Massachusetts Department of Education

HESE three books embody not only a thorouxh home-study

eoiilse, but a ready means of reference for the experienced

radiotrician. Step-by-step information is given on wiring,

“trouble-shooting' installation and scrvicing to get the best
tone yuality, distance and selectivity in broadecast teception in all
tyes of sets,

Practical data Is given on radio equipment such as antenna sys-
tems, battery climinators, loud speakers, chargeis, vacuum tubes,
e, e,

A sevtion is devoted to the identification of common faults in re-
ceivers und methods of making workmanlike repairs.

The thrce books are profusely illustrated with understandable
diagrams of hookups, connections, loud speaker anits, installation
work and antenna erection — as well as numerous photographs,
tables and charts which darify the text,

See this Library for 10 Days Free

No Money Down — Small Monthly
Payments

It is your privilege to examine this Library for 10 days
without cost, It they prove satisfactory, send an initial pay-
ment of only $1.50 and $2.00 2 month until $7.50 has been
puid, Otherwise return the books,

McGRAW-HILL FREE EXAMINATION COUPON

MeGraw-Hill Book Lompanv, Inc,
370 Seventh Avenue, New Yo

You may send me the Radin Construction Library,
three volwmnes, for 10 davs free examination. [ agree to re-
ruit au initial payment of $1.8 t the end of 10 days and
$2.00 a imonth until the price uf W S0 is paid — e - | \:ull
teturn the books, [

Name .
B Home Address.
E Cityand State . ..o oo . e

Tenstien. oo vivee i nnns

Name 0f COMPURY . oy cvnnnninrennenrsinie LA

been built, It is an ideal job for swmmer work.
We understand that our Southern [District gang
are likewise planning a hunt. We hope to have
some reports on this for next month.

GERMAN NOTES
By Dr. Curt Lamm, D4AFA

The outstanding event of the period covered
by this report was our Fifth Annual Convention,
held at Halle a/8. on June 7-9, 1930, About 80
amatewrs from all over the country gathered at
what may be called a very successful and enjoy-
ahle meeting,

The convention opened with an address by our
President, Colonel Fulda, and letters and wires
of (‘ungratulmmn from mauy foreign seciions of
the Union, as well as from \pu.ul foreign friends
ol ours, were read amid frantic applause. May we
onece more express our heartfelt thanks ro all
fellow-societies and gmateurs who so kindly
thnugm of us during this festival oe m?

Omn Sunday, June sth, the business meeting
took place, with results 1o he detailed below,
On Monday, June 9th, two ex hnglv interest-
ing lectures were given. Professor Wigge of the
institute of technology of high frequency currents
at sethen spoke on infra-red rays and their
possibilities in regard to telephone communica-
tion over short distances, especially through dense
fog, with a view to improving safety on ships and
aeroplanes. A very excellent demonstration was
given that showed clearly the behaviour of thesc
frequencies, and very fine tPlephonv was pro-
duced.

The second lecture, also with demonsirations
and experiments, was given by Rolf Wigand of
Berlin on the subject of modern circuits. It was
shown that a small erystal-controlled valve is
capable of controlling directly the final stage in 2
high-power amateur transmitter, at & power ratio
as great as 1 to 50. Experiments showed that it
was easily possible to control a 500-watt tube by a
small e.c. 10-watt oseillator, not only with tel
raphy but also when using telephony {with 100%,
modulation ebtained by using ithe Ross A. Hull
maodification of the Heising circuit). It is hoped
that some informative data on these circuits will
goon be available for publication.

The Clonstituiion of the D. A. &, D). hasg been
changed to some extent, and a& new council
elected, asg follows: President, (lolonel Fulda;
Treasury and Home Office, Wolfgang Rach
{DIADF); Foreign Office, Dr. Curt Lamm
(D-LAFA)' Editor qf g, Jmeph Brey I")-iKZ A);

Ty
I‘ ,,hmﬂa.l Intormatmn Bureau, Iuhus Kron
{(D1SAR), Rolf Wigand, Ernst Reiffen; Repre-
sentative of D.F.T.V., Dr. Paul Gehne,

In addition, all district managers in this country
and in Austria and Jugo-Slavia now belong to the
general council.

We are pleased to state that our Jugo-Slavian
fellow-amateurs have as a whole become affiliated
with the D.A.S.D.,, and will in the future be
represented in Union matters by this section, as
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H. W. Wells, radio operator, and the two Punan Dyaks who
made the trip to the head waters of the Murung River with
the All-American Lyric Malaysian Expedition.

1n Borneo too. ..

Take notice, Hams, of the A.R.R. L,
~ banner—and the Burgess Battery
: ]over in the wilds of Borneo, with the
All-American Lyric Malaysian Ex-
pedition. The only comment was,
“If my next expedition is radio
equipped I plan on calling on Burgess
Batteries.

"Ask any Radio
BURGESS BATTERY COMPANY

MADISON, WISCONSIN

' -
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IRHOUR SiRUKE .g. SHP ANY PLCE
Feracbunve rat got . we wdl ges & e

épeczal Jor This Month

€eneral Radio Stand off insulators 8,10 each, $1.00 a dozen.
Calibrated Monitors, huft for t.hrw— Cracillator, Monitor
and f hes individuaily
vscillators, n
th batteries dnd threc coile for 21), 40, S0 meters,

e meters for 40 and &0 meter band with
individuat «harm. complete with external loop.
widicator and cotls. . .. ... .o L 86,25

Splitdort 30 Henry [5G mﬂ] chokes. , . ... .. .. e 1.35
“nmzan power transformers, 3N watt 1000 it
side of venter and \uth following voltazes:
T, 10 C. T, and 10 and 20 velt not C. 0. wuily
.nnunted Weight 14 pounds., .. 5,95
Ward Leonard 10,000 ohm 50 watt tranq leak B0
00 ONM 1eAKS. o iee e e a9
New finiversal double hutton lmrmphnnee adel
BR, net 16,50
Madel i3.50
2,25

Microphane cawes, spedial,
MNew Sprague 8 mid 430 volt blpctrnb tic condensers t.40
Mershon 18 mid Electrolytic condensers . 2,
inum cabinets 5 x 9 x '’ ull assembled. .., .
AW size cabineis and panels upon req
itechtheim 3 mid 1500 volt pore, ins
klechtheitn 2 mid 1500 volt pore, |
Hlechtheim 4 mid 1500 voit pore. i 0
Rectohulbs mercury vapor R-81 type, Just out, new
iist $7.00, Speaal ... ... 00

T(Ntobulbe mercury vapor R-3 type, m( |\o~(pmd
Hignal Corps 3—10" silver (‘U!ltalt kevs .

. X, 874 voltage rexulators
5‘4 mid 1000 voit unmtd. sealed paraffin
10 mfd 3500 volt cil immersed condensers . |
New Allen-Bradley 500 watt radiostat.
National Var, (undvnﬂors (004 5‘—3| 100 \mt
5 iwt vernier dials

mn microphoni

n mmmphom
2327 volit soreen gnd | & X S

v 3 ~Ve\LtPr3 G ile

darson  double  button

) 576
3 o namic auditorium_ spe:;

type, D . i1.95
Two transtoruers for f‘hangxn;\, (lh(]\ b A b exira 3.60
sangamo O0D2S, 0005, 001, 1002, 5000 valt can-

AeMgets, ., e 1.20
Pyrex 7 '»ﬁ inch jnsulators, . 1.05
RE,L. 40 and 80 meter induc 7.0
Thordarson 150 watt 406 volt € 3.0
mitver-Marshall round the worl fmu' with '

. uuarantm =1,
Ton Mercurv arc k
%hrPP wire shiclded rable Per {t.. 2
85
R .50
801 watt m»LkLts s 1.40
fnnofmn type KM 1. Filament 10 volts 10U watts
. ¥y 1,000 volts at 2 amps, One paironly, ., 40,0
cryqtals, anywhere in the 3500 k.o, band 5.2
i)llﬁ proof bakelite holders. 1.5
. unfinished . . 1.7
2.2
B
1.6

oils
, all SIZP‘I in stack. [Vrite.

include posiag ith all orders and W% dejredil against
i is

[eXVE

Aored to larger quarters, Visit our radio shack when in lown,
Gennd time assuved

% hat have vaou for rale or trade?
We carry everything for the Ham
MORE FOREIGN TRADE SOLICITED
Write for free Ham sheei

UNCLE DAVE’S RADIO SHACK
115 No. Pearl Street, Albany, New York

has been done during the past yvear for our
Austrian brothers.

All Q8L eards for Jugo-Klavian {Jugoslaviau}
amateurs should now be sent to the D.AS.D.,
Berlin, Foreign QSL-managers please note,

Foreign amateurs visiting Germany are re-
quested to get in touch with the DASD,
Berlin ' W. 57, Blumenthalstrasse 19 (Tel. Kur-
fuerst 5773) or, when coming from overseas via
Hamburg, please advise the Hamburg Distriet
Manager: Dr. R. Wohlstadt, Hamburg 5, Li~
becker Tor 22 (Tel. Alster 1385). We hope o see
many of our foreign [riends during their vacations,
and are only too pleased to be able to show them
around.

| POLISH REPORT

From the Lwowski Klub Krétkofalowedw

The increased activity shown by the L.K.K.

during the years 1925-29 was followed by a pause
due to a long series of holidays. In spite of the
unfavorable circumstances, the Polish hams did
not remain idle, and a remarkable amount of DX
work was done.
During October, 1929, the anhual assembly of
ihe L.K.K. convened, and the following amateurs
were placed upon the managing committee for
the r 1930: Eng. A. Abenberger, SP3DX,
President: Lin. 8. Komarnicki, SP3CG, and Dr.
T. Vrabetz, SP3DR. Vice Presidents; J. Ziem-
bicki, SP3AR, Secretary; K. Kulawik, SP3LV,
Treasurer; A, Ligueza, SP3FY, Press Corres-
poudent: Z. Bartz, SP3FS, Editor of *Krotko-
falowiec Polski.”

The general assembly, besides taking care of
many routine affairs, decided to arrange the first
high-frequency radio exposition in  Poland,
Extensive preparations were made for the exhibi-
tion, which opened on February 9, 1930, in the
rooms of Industry Museum, in Lwow. Splendidly
prepared with the codperation of the most emin-
ent Polish amateurs and radio firms, together
with the army aund the police, the exposition
formed the finest enterprise of that sort and seope
held in Europe, and enjoyed a great suce

Another event in February was a ball armnzcd
by onr Club and held in a s_pp,mai high-frequency
frame and humour.

In April, 1930, an extraordinary general
assembly dedicated to the activity according to
this vear's program, was called together. A cun-
siderable development in our membership has
taken place, and we now pumber more than 200
amateurs as members.

The activity of our amateurs is on a parallel
with that of the Club. A great deal of DX work
is done, especially in the vicinity of Lwow. In this
town there are thirty-five stations who reach
into all parts of Europe; eight of them have
communicated with New Zealand. Special atten-
tion is given by the amateurs of Lwow and
Poznan to the I4-me band. SP3AR, SP3KX,
SP3AV and others work on 28-me. SP3AR has
worked both Africa and Europe on this band.

A great number of new WAC members in our

*
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RCA RADIOTRON
UV-845

A modulator tube
available for ama-
teur phone transmis-
sion. Also an excel-
lent AudioFrequency
Power Amplifier.

Designed with characteristics especially suited for modulator ser-
vice, Radiotron UV-845 is capable of effectively modulating a far
greater amount of oscillator input power than any other Radiotron
widely used by amateurs.

The bhigh modulating ability of the UV-845, with its freedom
from distortion, will greatly assist the amateur in establishing
high quality phone transmission, and will be a source of keen
satisfaction to him.

Filament Volts . . . . . . 10 Plate Carrent (m.aa. . . . . 75
Filament Amperes . . . . . 325 Plate Resistance (ohms) . . . 2100
Normal Plate Volts . . . . . 1000 Amplification Factor . . . . 5
Normal Grid Bias Volts . . . =150 Max, Plate Dissipation (watts) . 75

Oscillator Input Watts for each UV-845 (Mod. Factor 0.6} . . . . . . . 126
PRICE, $33.70

We invite the amateur to write us for prices and char-
acteristics of other types in which he is interested.

RCA VICTOR COMPANY, INC.

ENGINEERING PRODUCTS DIVISION
233 BROADWAY NEVW YORK, N. Y.
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TANDARD
Quartz Plate Holders

Plug-in, dust proof crystal mounting. Fits
X tube socket. Bakelite and nickeled
brass. Takes square plates up to 1% inch;
discs to 114 inch in diameter. Made in
single and twin models, accommodating
one and two crystals, respectively.

MODEL S-1.
.50 :
$6 pastpaid |

COMPLETE
{illustrated)

Single

Price,

MODEL $-a. Twin

Double mounting on UX
base. For quick change of
crystals hy means of panel
mounting switch,

Frice $ 1 ]. 00

STANDARD QUARTZ PLATES

Frequency stated to within one tenth of
one per cent. Maximum power.

posipaid

17152000 KCLo ot i ienn s $12.50
3500-4000 KC.\ivsrinnnreronineens $16.50

FO00-7300 KC. ..ot cinanans §35.00

Lz’teralure on request

STANDARD RADIO LABOR:\TORIES

602 Slaughter BlJideng
DALLAS, TEXAS

‘ \ BUILT BETTER X
CQNDENSERS AND RESISTORS |

THE M()bT C OMPLETE LINE OF
C ONDF NSERS AND RESISTORS

Write for the Research Worker
A free monthly publication

AEROVOX ‘WIRELESS CORP.
%4 Washington St., Bklyn., N, Y. @
PRODUCTS THAT ENDURE 5

Say You Saw Ttin ¢
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~and Polish stations.

“Tittle territory with high mountaing and

Among
these is the first Polish YL, SPIYL of Paznan
(formerly SP3YL).

Coontact bas been established between China,
Cleylon, British colonies in Africa, Equator a.s.0.

Club resulted during the winter season.

Communication with the
United States and New Zealand is carried on in
the T-me. hand.

SWISE REPORT

By W.N iedeyer‘ HBRU6, Member [[.S.K.A.)

High-frequency amateur radio is enjoying good
progress in mwitzerlund, There are ten licensed
amateurs actively on the air, using the following
official calls: HBOB, 0C, 0D, 0E, 9F, 2G, 9H,
0K, 9L, and 9M., In a short time more amateurs
will get their Radiotelegraphy Patents and their
station licenses, both issued by the Swiss Tele-
graph Director at Berne.

Some unlicensed amateurs are now looking
forward to being licensed and hecoming members
of the U.8.K. A, We note that during one year's
activity of our organization more progress has
heen made than in ithe many years hefore, ‘The

number of Heensed amateurs hags been raised

fromi five to ten, and the wnumber of official
receiving stations from 50 to 100. Clonferences on
the reduction of taxes on transmitting licenses
are now in progress, The LS K.A. is also en-
deavouring to broaden its influence conecerning
the preparation of new amateurs for their
examinations.

HB9G, our Traffic Manager in Lausanne,
bas worked all continents with & maximum input
of 15 watts. He has been issued the first WAC
certificute in Switzerland. HBOK ig g neweamer on
14 me. and is on the lookout for good DX, having
heen QSO with a W1,

The V.S K.A. is pianning to organize tests on
3.5 me., as that band is little used-here, hut is
prohahlv the solution for many problems in cur
]
valleys. 3.5 me. is expected to be the best band
for local Swiss traffic. Perbaps our 50-watt sfa~
tions HBOD and HBYH will alse work™ DX ot
3.5 me. Pleabe look out fnr them. .-

With IPH in Mexico

{Continued from page 30)
coast for shipment in galleons to Spain. Tts condi-
tion today eould be well imagined. ‘The storms
over the succeeding centuries have, left "but a
vestige of a road. Even in those days their great
high-wheeled wagons were hauled by scores of
oxen. .

The two cars that undertook the passage pro-
gressed but three miles from sunup fo. sindown
the first day. The grade out of the first canvon
was 43 per cent, and block and tackle were nsed
for 400 yards, with oxen holding the ear on the
road s0 that it would not disappear with its
driver into oblivion in the abyss beneath. Three
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BARGAINS 35 soeios
RADIO SURPLUS

Gondensers, Mica, operate volts
12.500 cap. .004 Mfd. ere $1250

Magnavox  anti-noise  wicro-
less ‘qu.ualtv — New. .. ...

phone, 5*00(:! for homc 3150
broadcasting . e

vistern dlectric fsynamotor System No, Cow
29 /350 valt dynamotors in shock-proof hang
in paxallel to give 160 mils at 350 volts, ur in series,
mils «f 700 volts. Can be used to ope
AT LAST—Genuine Western  ospans power from 32 walt D.C.
Electric Hand Microphone Home svstems.

. o ‘TWO dynamotors E L B4 Single Pynamotor -
Broadcaster, $3.50 used, $5.00 new. e 13 S hont haasor $()

¥27, Two
v be uswd

s, piving 80
te trangmitters up to
xu‘urm ideal for ULlco

¢ ondensers, Dubilier, mica, ap. volts

Fortabte Hi- -speed Universal Ham-

5500, 004 Mid... .\ ... ... €10.00 rern Elm;m lzop-Beach Drill, takes up to s
Air 1 compressors, :dlngg}.’Mgdm T, 1 . chbozrd (?,ikgﬂzl;tztfhggl;‘: Shuck, Buﬂfs and
W 4 S,y O3, Oft- cerrea

R P.M., 125-1b. Kequires 34 b.p.$3.00 troi hoard for Condensers, transmitting, Murdork
EPECIAL v U, S Aemy instraction ::E;lnar(nu\t{r)r ?‘f’;?‘ 0017 Mid, 12,000 volts. kdeal for
hook an  te honv ar telegraphy, (Emsl»ts of start plate blocking. \v.......0. ... $2.50
i—lrﬁggreus .‘.'T‘ . 1““““"‘ ,t’?d,sih(% ch Ampere hour meter, Sangaimo, battery

- arge and discharee, type MS =500

volt voltmeter

NAVY Dynamotors General Flectric

ale, capacity 15 amp.. .. ... $10.00
JA/1S00 volt. 133 mils. (Extended -

h switches for

“haft — B2.00 extr o 5 testing main lines Miltiammeter, \Westinghouse, U—H()
$3 a). -$37.50 and ontput. Also surface mtg., b, con..,....... $5.0

WNew spare armatures, G.E. 241500 vontains  com- ,

B S .U$12.50 plete fiter sy Belay West. Klec. low voltage, 2 upper
, tem. Very spedal .md 3 lower platinum point screws,
hrr}wv{ator m{flane Signal corps, with Jrontact arms. . ... ..., $5.00

shalt, can be used as motor, 12 \'nlt

33.6 miips. 5000 R.P.M.. D 8100 $800 Hmmeter, Weston No, 425 thermo-

zouple -2 amp., mid. on large hake-
lite hau mth L P, -voitage
switch . R V1]

ixenerators, 12 voit, 60 amp. has alito-
matic controls. . ... ... ....$20,00

- EDISON
Motors 1-30 H.P. Storage Battery Cells
back geared 110 Type M-% 1.2 «olts, 11 amp,
G ariable never us‘ed, percell, ... 1.50
speed, auto revrrslble (Socony oll  Type A-4 1,2 valts, 175 mrm. frst
burner type) has over one thousand o mckd alkali
uses, a very good buy.
Regular price $35.00

Lightning Switch, ngh Grade W.E,
Heavy Copper Blade and Contacts.
Size 7 x 18 x 6 high., While 335()
they 1ast, . uvvurereirrenn.

iow power
transmittere,
Fully guar-
anteed.
cellent valnu,.

Holtzer Cabot, Utah type, Western Flectric Radio-
$10(’ carbon granuiar trans- phone T mmm:tter unit,
mitter. Special. ... $,98 326W. Spedial L L L $1.50

argest Radio and Electric Supply House in U, S. Specializing on Army and Navy Surplus. Write us your particular requirements,
Sufficient postage and deposit of 20% required on C.0.D. orders.
NO, C.0.D, ON CANADIAN ORDERS, DUE TO LIMITED GOV'F SURPLUS WE DO NOT ISSUE CATALOGS.

MANHATTAN ELECTRIC BARGAIN HOUSE, Dept. Q, 105-7 Fulton $t.,, New York City
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BROADCASTERS ! !
PUBLIC ADDRESS SYSTEM
OPERATORS !!

Brand new WESTERN ELECTRIC Microphone Cables.
Heavy, waterproof, lipe-rubber ingulation. Very flexible, Can
also be used for power wiring, Here Is a chance to stock up on
these cables at a fraction of their value:

Three wire, Shielded. 100 feet long. WE No. M4C, Complete
mth three-p rung mumred plug and laced end, Weighs 12 ibs.
Tist Price - CIAL $8.75 cach. Four for $31.00.
Cable alone l5c pu fom Mlmmum 15 feet.

Two wire, Shiclded. (Three conductor? 12 feet long. Three leads
with spade lugs one end, Other end tinned. List Price $6.00,
Qur Special Price — $2.20 each. Ten for $17.50. Limited
Quantities)

L .
MORE BARGAINS !¢
QUALTTY MERCHANDISE AT LOWEST PRICES
MONEY RETURNED IF NOT SATISFIED

—————
PARCON HIGH VOLTAGE FILTER CONDENSERS
Neat Metal Cases. Novel Bakelite ﬁund-oﬁ ingulators, New,

DC Working Voltage | Mfd, r AMfd, 4 Mid,
$1.80 $3.95

1000 Vo ts S
1500 Volts 3.00 4.50 7.95
2000 Volts 3.95 6.95
RCA OR STROMBERG-CARLSON (:ONI)ENSERG
Designed for use in low-power transmitters and all high voltage
socket power devices and power packs, Black metal cases, Lug

terminals,

7 Mtd., 650 Volt D Working, 52 50 each, Kour for, .., . $9.20

4 Mtd,, 930 Volt DC Working, 2.05 each, Four for, ..., 7.50
.00 cach, Sixfor....... 3.10

2 Mtd., 450 Volt DC Working. -
THORDARSON

Power Transformers: Type T-3202, 250 Watt. 1200, 7 b4, 7%
and 3 Volts. All center- $8.98, T-3321. 175 Watt, 1100,
7 —~ $4.50, T 24&() A. 150 \Vaft

- $3,50, Double Choke. T-3458,
ch gection 1¥H, 5,

— $6
RCOA Double lmlt,er ( hokes No, 6. al Case containing
two 30H, 80 MA rhnk B (Z'IAL-—- SI. 50 VICTOR J0H,
125 MA Chokes — $1,7
(,UARAJN TEED TUBES

Unconditional 60-Day Free Replacement ;zuarantee that really
means wmethmgl UX-250 — $4.15, UX-210 — §3.75. (JX 281 |

2,75, UX-222 — §$3,28, UX-22 5, UX-245 1.75.
U‘( 280 — $1.55. Good Tuhes at Lowest Brices, (5
ment) UX- 350— $7 20. UX-210—§3.10, X
Oither T'ypes in Catalog, “All tubes meter-tested hefore shi ping.
WARL-L, h()NAR[) 10,000 ohm wire-wound grid leaks for SO
Watters — $ - . RCA ..wl)ﬁO ohm 50 watt grid leaks with mount-
ing rod — $,4 wo for $.8

2%, dlec mt: tnr full remxttance (plus postage) with order
A 20c xharge I8 made on orders under $2
209 deposit required.

“OUICK SERVICE™ SEND FOR CATALOG

HARRISON RADIO CO.

35 Ft. Washington Ave. Dept. T New York City

e

ACME
TRANSFORMERS

Acme Apparatus Corp., Cambridge, Mass.

All You Need

)j)» 7o Learirr

Learn ‘i'elegraphy——the worid’s
most fascinating profession —
by hearing real messages ——
sending them, [Interesting —
simple — you fearn quickly «—
at HOME..

Teleplex is the Master Teacher,

Used by U. 8. Army, Navy and
jeading radio and telegraph
Schoots, Vrite for Folder (}-9

TELEPLEX COMPANY
76 Cortlandt Street, New - York

days were required for the passage of 16 miles.
The party ran out of water and food and, when
Magdalena was reached, were unable to talk,

On other stretches of road, when the five cars
were together, we had to traverse solid masses of
bouiders for scores of miles. The frames of the
cars were twisted into such shapes that the tip of a
front fender would become inbedded so deep in
the tire that progress was halted until the car
could be lifted from its predicament. My car at
one time was three feet off the ground with all
four wheels. Oceasionally a tie rod would bend
double and the front wheels turn out in opposite
directions. A rope fastened to the car ahead would
pull the rod out straight again. Many of the
shock absorbers had to be removed, as the abnor-
mal twisting would pull the arm down and throw
it back on the other side, thus reversing the
action. It was inconceivable to any of us that a
piece of machinery could hold together under
such treatment, The average speed for the expedi-
tion from Los Angeles to Mexico City, a distance
of 2280 miles, was 11.4 m.p.h.

The el@r‘tm(‘al equipment and installations in
Mexico, for the most part, are far from modern.
The ndtion’s telephone and telegraph wires that
paralleled our eourse for many miles were sup-
ported by éld tree trunks; then the mode would
change and old railroad rails would serve the
purpose. One span of wires I noted is indeed prim-
itive. A native had stolen the copper wires be-
tween these poles, and the repairmen later had
completed the circuits with barbed wire from
the nearest ranch fence.

Apparently no underground cables are used in
Mexico City. Telephone poles are mounted on
the roofs” of buildings, with twelve or fifteen
crosg-arms and wires but a few inches apart. A
shotgun fired into this mess would ruin the com-
munication system for years,

QSY with Crystal Control
(Continued from puge 33}

should be performed without taking the piece out
of the chuck, Getting the bottom inside face.as
near optically flat as possible is aided hy making
a small depression in the middle. This does not
affect the operation materially, A moat is cut
around the edge of this surface to keep the crystal
corners from climbing up the otherwise curved
fillet and to prevent breakage of the crystal when
the top plate is screwed down tight on it in such
position. A threaded plug is made from a hrass
ring with a hole in it and covered with a piece of
hakelite in the middle of which the top electrode
is mounted. The face of this electrode is finished
when the thread is cut so as to insure both faces
of the clectrodes being parallel when serewed
together. This holder may be dressed up with a
hig knurled top of bakelite or polished und lae-
quered metal and a pointer bent around from
under one of the cover screws to read exact fre-
quency on a scale aftached to the side of the
holder: or ihe edge of the cover (brass or bakelite
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World-Wide Reception

with the NEW

Norden-Hauck - Short Wave

SUPER DX-5

Size: 9 x 19 x 10 inches. Weight 30 pounds

Ideal for Amateur Reception
Entirely New Advanced Design =~ New Pentode Tube
Sensational Distance Range 20-200 Meters Reliable Performance

Adai)table for Long Waves and down to about 10 meters for
Experimental Reception

A-C and D-C Models

NORDEN-HAUCK, Inc. . Engineers
5.7 South Street - - Philadelphia, Pa., U. S. A.

Write, telephone or cable TODAY for Complete Information
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A millionaire asked this question—
*If money were no consideration, could you build
%‘ ;eg that would better the performance of the

Suppose we consider these the components of performe-
ance,

e of tuning

2. Uniform high selectivity

3. Tone, quatity, and volume

. Sensviivity or ranye

. Cannot be improved without loss of flexibility. It now

consists of single control tuning plusa volume control.

Is adenuate for normal demands but it can be in-

sed with some sacrifice of tone and considerable

pense.

3. Can be changed. We can alter the tone but it needs
to improvement, OF course we also can increase vol-
rme tremendously by added audio and its attendant
expense.

4. The sengitivity is high and meets better than normal
requirements. 1t can be increased, but not with large
advantage, and an increase comes with large vxpense,

The £{V-7 ig supremely fitted to present CW and fone

reuirements from all viewpoints including that of

price. Kit complete, $58.50, Set, $95.00.
Cumplete theoretical and constructional article 50¢,

Write for it

Hatry *Young

119 PFPhone
Ann Jt. Gm 2435

sy S —

HARTFORD - CONNECTICUT -TU. 8. A.

mm 27d now the
ENAMEVLED

SLIDE RESISTOR

to fill a long=
felt need

Al the convenience and Jexibility of
the adjustable siide resisior PLUS the
ruggedness and high wollage of the
vitreous enameled resisior!

We offer vou a radically new device *'for what it is worth™ ~-
and enthusiastic expressions from engineers declare it is worth
a very great deall HH Enameled Slide Resistors are made with a
straight narrow track left exposed on one side — then fitted with
# sliding contact for the desired adjustment. Check off these
points: The wire, evenly wound, is embedded and protected m a
hard, highly insulating and heat resistant vitreous enamel, The
shoe cannot bend the wire, and in sliding it makes contact with
the sccond turn before leaving the first, And HH Slide Resistors
are available in three types with a full range of capacities, Your
request will bring detalled information immediately.

E AMEULED

SI.IDE RESISTORS

HARDWICK, HINDLE, INC.
218 EMMET ST. NEWARK, N. J.

PAT. AVP, FOR

-T
[o)

part) may extend through a slot in a vertieal
panel or be remotely turned.

Another holder easier to make from odds and
ends around a ham shop and with common tools is
shown in Fig. 3. The bottom plate is flat brass
lapped on a piece of plate glass as o erystal would

Bakelite
Co

Brass Base P/mfc
PI1G. 3

be ground, preferahly after all other Work on the
plate is finished. A 2" square piece of 14" thick
bakelite {or thinner pieces stucked in a pile at
least, 15" high) forms the sides of the holder and
another piece of 2" gquare bakelite forms the
cover and the whole agsembly is screwed together.
Some patience may be needed in soldering the top
electrode to the flat head brass machine screw so
it will be parallel to the erystal when assembled
but from the way screws are made a new screw
lightly rubbed on emery paper spread flat to just
take off burrs will probably have & head that is
very close to perpendicular to the axis of the
thread. A thumb nut on the thread extending
through the cover gives the adjustment and pulls
against a small coiled spring between the upper
electrode and cover. A pointer may be soldered to
the knurled adjusting nut to read on a eircle
seratched on the bukelite cover, If the cover has
been sanded to remove its gloss it will show pencil
marked calibrations nicely.

[t is believed the general description and the
two figures illustrate the idea with considerable
leeway left, for individual ingenuity and improve-
ment. This gadget is the best answer to the eriti-
cism of not being able to Q8Y on account of
crystal control and gives the effect of having u
“rubber erystal.”” Practically no valid arguments
now remnain for everybody not using erystal
control,

Making Practical Use of the 56-Mc.
Band

{Continued from page I8}

greatly different thrills, Our pet ambition, at
present, is to )S0 on phone with W2EB on Long
Island, and if we do we will need another band
down aronund one meter again, because every
phone on “80" at the present time will be down
on “5” within a year. (We can see the code gang
on 80 getting a medal or something ready for us
if we do.)

All uestions will he answered if a self-ad-
dressed stamped envelope is enclosed. “C U on
five — and 73.”
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Just Off Press—Bigger, Better Than Ever

5TH REVISED EDITION
‘“Radio Theory and Operating”

By Mary Texanna Loomis

America’s best known and most successful radio instructor; President,
Loomis Radio College; Member, Institute of Radio Engineers. This
text has been enlarged to 1,000 pages and over 800 illustrations, and
is made up of the same high class paper with red kraft leather stamped
in gold. The book is written in a systematic style and is right up to
date, thoroughly covering the very latest material and data on circuits
required for obtaining Government licenses of different grades,
amateur short waves, broadcast transmitters and receivers, aircraft
radio, television, talking pictures, together with the very latest data
on every branch of radio theory and operating. No other radio book
is so comprehensive. In use by all Government radio schools, leading
radio schools in U. 8. and Canada and over 400 universities, technical
colleges and high schools.

Price $4.25

Postage paid this and foreign countries

This book is written in such a clear manner that the principle of
radio can be easily grasped by anvbody reading at home. While this
is the standard text book in a great many educational institutions, it
is not necessary to attend a radio school in order to gain a practical
knowledge of radio from its contents. The users of this book are
found at the top in every branch of radio work — some as designing
and constructing engineers, many in research laboratories and talking
movies, a great many on the ships, a large number in broadcasting
stations and in the government service, and a great many in other
branches of the radio field. Recognized by radio experts and its many
thousands of readers as the book of cutstanding merit in the radio
world. The reputation of this book is so well established that each
edition has sold out before the next edition was ready to deliver.

The 5th edition will be for sale by leading bookdealers
in this and foreign countries

— " — — — T TR — i ——r [y im— — ot s oty s i S — S———

Enclosed find $4.25, price in full, for which please send me one copy of Radio
Theory and Operating.

LOOMIS PUBLISHING CO.
405 Ninth St. N. W. Washington, D. C. Dept. 3
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FrROosT-RADIO

engineers have banished
noise from wire-wound
volume controls!

I'TYHE necessary use of wire-wound Volume Con-
L trolsin high gain Radio Receivers has presented
fresh problems to the manufacturer of potentio-
meters and rheostats. Previous standards and
methods of manufacture having proved to be
wholly inadequate, radically new and different, ma-
terials and processes were required, and it remained
for FROST-RADIO Engineers to develop these.

They have perfected an automatic device for
rounding and polishing the contacting edge of the
wire, This process so perfectly forms the wire edges
that there is not one ten-thousandth of an inch
difference in height between any adjacent wires. A
velvet smooth contacting surface is thus provided.

‘They have proven that the new FROST-RADIO
Volume Controls will withstand a fatigue test of
two hundred thousand half-cycles, at a speed of
thirty per minuie, without evidence of wear on
wire edge or contact arm, und that they are as per-
fectly notseless at the completion of lest as before be-
ing subjected to fatigue.

A complete treatise on the subject of volume con-
trols has been prepared by our research laboratory.
We will be glad to send a copy to any interested
engineer,

HERBERT H. FROST, INC.

Main Offices and Factory: ELKHART, IND.

T~

PROCRASTINATION
is a 75¢ word

But you'll lose more-than that if you don’t
get vour Handbook soon. You KNOW Hand-
book must be had. 1t's EASY to get. Don't
procrastinate. Proceed as follows:

{1 Fill out below, tear off.

(2) Tap pocketbook for U. 8. A. $1 bill.
(3) Clip together, mail us.

"‘“\-3 A R.R. L. o
1711 Patk, Hartford

Send Handbook Immediarely

L{.\f anel

{Street or P. Q. Box)

WA o e {Ciy alid Statey {\

Experimenters’ Section
(Continued from page 500)

grounded. Check the house wiring and sce that all
110-volt lines are properly covered and grounded
a8 required by the Fire Underwriter's code. The
filament transformer should be encased and the
ease grounded. Lack of such shielding is probably
the cause of more a.c. hum in receivers than any
other.

7. The a.e. switch mounted near the receiver
can cause plenty of hum. See that it is an enclosed
type with the cover grounded to the line covering.

8. Try disconnecting any appliances that may
be in use, such as your Frigidaire, iron, ete.

9. There are very few “B” eliminators on the
market that can be worked successfully with a.c.
short-wave receivers. One of the hest is an old
Phileco with the cover grounded. If you are in
doubt, check the set with “B” batteries,

10. Filaments of the tubes should be connected
in series, and should have no elecirical connection
to any part of the receiver, excepting the center-
tapped resistor, which in turn is connected to
ground.

11. Make sure that all ground connections are
common to the same ground.

12. By the proper combinations of the above
suggestions you can get rid of all hum that may
he present in your receiver, provided of course
the trouble is not in the receiver itself.

A Potential Divider for Use at
Radio Frequencies

By Don Hale ¥
In testing r.f. amplifiers or in research work
with tubes or cireuits it is often necessary that a
source of small, high-frequency voltages be avaii-
able, The ordinary potentiometer devices will not
serve. As an example, suppose an amplifier ca-
pable of giving & voltage amplification of one mil-
lion at a frequency of 500 ke. is being tested.
Suppose also that & detector tube is being usedin
the output circuit that cannot have a grid swing
or more than twenty volts without giving serious
distortion, Under conditions such as ithese it
would be necessary that the input voltage be

kept below twenty micro-volts,
It is easy to construct a device that will give
these small voltages at high frequencies.t Fig. 5

FlG. 5,

shows the appearance of this piece of apparutus,
which can he constructed by any machinist. It
consists of two concentric brass tubes joined at
one end by a brass plug. The plug is carefully
sweated into place, making a strong mechanical

% {Iniversity of Nehraska, Lincoln, Nebr,
t Hull, Physical Review, Vol, 25, Series 2.
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Two Way Radio Link Never Interrupted —
Capt. Yancey’s Radio Makes New Records —
Here’s the Story behind These Headlines

The Yancey plane (};S'

O equipped) in its non-stop flight to Bermuda maintained direct two way communi-

cation with New York. Darkness forced the plane down a little short of its goal. The plane floating on the

sca remained in communication with New York.
Later, on its °
maintained two way communication with New York.

‘Good Wl flight to Bouth America the Yancey plane, on the ground at the Canal z,une,

Zeh Bouck, Radio Operator, said—'*1 believe this is

without doubt a rem»rd for Airplane transmission, and 1t shows very clearly what we couid have done had
we been forced down in some of the jungle over which we have Hown during the last few weeks,”

And on July I, this last record was broken — the Yancey plane, on

the groun

away.

The Yancey plane was equipped with an “ESCO” wind driven generator
while flying, and a battery operated

to supply tadio power
dynamator for ground work.

“ESCO™ has a very complete line of wind driven generators, and dyna-
Engineers help vou with vour

motors for airplane scrvice. Let “ESCO™
power supply for communications.

wﬁtﬁﬁ@%* Jﬁﬁﬁﬁ |

at Buenos Aires, communicated umnterruptedlv for
more than an hour with the New York Times Station, 5838 miles

CESCO”

COMIPANY

225 SOUTH ST.

STAMFORD, CONN,

Manufacturers of motors, generators, dynamotors and rotary converters

2 kw 2000— 2500 each side .,
700 watt 1000-— 1500 each si

TRANSFORMERS

Guarantecd — Mounted — Complete
-$40.00
14.50

e
ZB0 watt S0—750— 1000 each side
unmounted $10. (K#; mounted $11.50
Auto-Transtormers, Chokes, Polvphase aid 25-cycle
Fransformers, Add $2.00 for fil. winding
WOCES FRANK GREBEN

1927 So. Peoria Strect, Pilsen Sta. Chicago, 1.

nus MICRODHONES

Maodels 29N and 30N, $75.00 list. Approved
© everv high grade Amplifier Manufacturer
in the country. 1'sed by Broadeast Stations
and Public Address Svstems everywhere.
Complete line of stands, corde, ete.  Write
tor descriptive literature and name of nearest
jobber.

£LLES ELECTRICAL LAECRATORY
Suive Eamorcion

Chyans. Hnms

AT W Madian b

STANDARD QRH CRYSTALS

Power Type Power Type Power Type
Crystals Cirystals Crystals
$10.00 $10.00 $15.00

1700-Ke, band A500-Ke, band 7000-Ke, band

Cogranteed — easy escillators, carefnlly sclected for maxi-

mum vutput, and ground to your approximate frequem.y

Accurately cahhrated within one-tenth of one per cent of fre-
guency delivered.  Crystal Holders $3.00,

Precision Piezo Crystals for
BROADCAST BAND; AIRCRAFT AND
COMMERCIAL RADIO C(’)RPURATION from

14000-Ke. to 15-Ke, With temperature ranging from 23

s centigrade to SU degrees ceutigrade, I emperature

3. Prices on request. (Precision crystals checked

against a 3U-Kc, standard.)

Standard QRIH Crystal Laboratories
37-64 83rd. Street Jackson Heights, New York, N, Y.

BECOME A RADIO OPERATOR

See the World, Earn a Good Income,
Duties Light and Fascinating

LEARN IN THE SECOND PORT U.S.A.

Radio Inspector located here. New Orleans supplies
aperators for the various Guif ports. Most logical location
in the 1), 8, A, to come to for training.

Our students qualify for the various branches of radio.
Runs to all parts of the world. Positions Ashore and Afloat.

pecial conrges, IDay and Night classes, finrollany time.

Ulriest and Largest Radio School South.

literature on request.

GULF RADIO SCHOOL

844 Howard Ave. New Orleans, La.

TRANSMITTERS and
SPECIAL RECEIVERS

for Ship, Shore or Plane

Portable Transmitters and Receivers
Built to Your Specifications

Write for an Estimate

e WIRELESS EGERT
ENGINEERING, INC.

179 Greenwich Street New York City
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Ramsey’s
RADIO BOOKS

By R. R. RAMSEY,
Frof. of Physics, Ind. Univ,

Radio practice of 1930 is difierent from that of 1920 or 1925,
Radio will change in the future. Basic experiments and
fundamentai theory do not change. If you k up to date
vyou must know these principles. Ramsey's books are based
on fundamental conceptions and experiments.

5 .
The Fundamentals of Radio
{372 pages, 402 figures)

*An excellent text-hook of radio written so thata minimum
«f mathematics (8 vequired for its comprehension. ~- it will
be of value to the amateur who wants to know how the radio
works.” **The book throughout contains that fine blending ..
of theory and practice which makes the theory vital and the
applications understandable. — the author has replaced the
dead wond tmmd in many books with up-to-date discoveries *
and inventions.”” * If such a bureau (government) could rec-
ommend a list of hit-the-point books Ramsey’s Funda-
mentalg of Radio would surely be included.”

. ; . .
Experimental Radio
{55 pages, 1608 figures, 128 experiments)
Al experimenters — here is your book
at fast.” “Truly the finest book on radio
which has come to this desk in many a

month, -~ A royal road to knowledge.”
*The hook is actually a group of some 128
experiments covering most every imagi-
nable phase of radio within the range of the
average experimenter, The book commenda
itself 1o service men, custom set builders,
testers, and  experimenters,” “Ramsey
wanages to provide that missing fact
which is hidden in other books.™

Utescription and enthusinstic endorsement sent on request.

Price Fundamentals, $3.50. Experimental $2.75. post paid.

RAMSEY PUBLISHING CO.
BLOOMINGTON, INDIANA

Oscillating Quartz Crystals

/N\
Ry, ‘"m[l P>

For Commercial Stations

For Dealers

s cﬁ For Amateurs
POWERTYPE bRYSTAL& ARE RECOGNIZED
'THE BEST
Nao off frequency ::»peratmn with a POWERTYPE
crystal

Gruaranteed — =asy  oscillators, carefully selcete
maximum output, and ground to your i
frequency which is stated accurately to within one-
tenth of one percent.

1715-2000 Kilocycle band. ........... . 0n 0 $10.00

3500~-4000 Kilocycle band 15.00

One-inch oscillating blanks. . 4.00

Dust-proof, plug-in Crystal Folders as illustrated )
DElOW. ot 6.00

We also supply “POWERTYPE” ¢ Is to broadeast
and commercial stations,

With all crystal hlanks we furnish grinding instructions,

This is the Powertype,
plug-in,dust-proofcrys-
tal mounting now be-
ing used in hundreds of
amateur and commer-
cial stations through-
out the world

Bimply send name, no abligation,
for full mtnrmatmn on crystals,
holders, blanks, beater ovens, ete,

“CLEAR AS A CRYSTAL”
American Piezo Supply Company
1101 Huron Building Kansas City, Kansas
Specialists in frequency precision

[

joint as well as good electrical contact. The inner
tube iz drilled and tapped at regular intervals
from the plug. There is a small hole in the outer

.tube corresponding to each tapped hole in the

inner tube, Small wireg are threaded and serewed
into the inner tube and project through the outer
one,

Fig. 6 shows the method of connecting ihis
device to the input circuit. The brass plug closing
the tubes is soldered to the shield of the first
stage, and the grid of the first tube connected to
one of the projecting wires. In use with a circuit
having antenna and ground connections the

o

oumandy
Suurce
ot

FIG. 5,

ground Poﬂnectmn can he Jmned to the brass
pl ug and the antenna connection to the projecting
wire. The alternating current is led through a
thermo-junction and eonnection made to the
inner and the outer tube at the opeu end. A gal-
vanometer is connected across the thermo junc-
tion. The thermo-junction-galvanometer combina-
tion is calibrated and a curve drawn up showing
the deflection given by & chosen number of mil-
liamperes d.c.

At Brace La.buratm'v. University of Nebrftska,
one of these dividers is in use in connection with
a Western Electric type 20K thermo-junction and
a Leeds and Northrup wall galvanomeier. A di-
rect current of 0.2 milliamperes gives & deflection
of 45 millimeters with this combination. The outer
tube in the divider is 5 cm. in inside diametor
and the inner tube 2.5 em. in ouiside diameter.
Each tube i3 30 em. long, and the taps are brought
out over 3 cm. The walls of both tubes are 0.4 cm.
thick.

The self-induetance of the inner tube is

L=2 log, It/r per centimeter length,
£ 1s the inner radius of the larger tube and r is the
outer radius of the inner tube. This value of L is
measured in the electromagnetic system. Con-
verting this value to henrys

=2 logo B/r ¢ 0045 X 10— per cm,

The voltage impressed upon the grid of the
first tube ix

E=2 l(.’lgm ﬂ'/l?' o

0045 % 10—8 X eal,

in the derivation of these equations the current
is assumed to flow only on the surfaces of the
tubes. Lhis is not quite true, but at radio fre-
quencies the error caused by this assumption
is less than one per cent.

Considering the case mentioned above, that is
when the current iz 0.2 milliamperes and the
frequeney is 500,000,

[
E=2logy 57:?;) %0045 3.00023¢ 2 500000 > 108,

"T'his gives a value for £ of 1.7 micro-volts per
centimeter measured along the inner tube from
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ATTENTION BECGINNEDRS? 2

Now that the “transmitter bug®™ has bitten, your next step is fo get
“on the air.” Do it the real way with the new Cat. I75 Transmitter
A typical amateur station is shown—The Cat. No. 175 unit is in the middle —economy,

simplicity with guaranteed vesults. Complies with the latest Federal Radio Com-
mission regulations. Ask for Bulletin 35A describing this complete station,

RagY: o ;

|
£

Wéi:‘!i

The more advanced umateurs will find valuable data on multi-stage transmitiees
and 100% modulation systems explained in Booklet No. S0—Yours for the asking.

RADIO ENGINEERING LABORATORIES, INC.

100 WILBUR AVENUE i v LONG ISLAND CITY, N, Y.
—
TRANSMISSION CONDENSERS MICROPH ON ES
Send for interesting data and price sheet on G176 AND PRICE FOR
Transmission Condensers with working

voltages up to 3000 D.C, for use with the
following tubes: 2034, 204A, 210, 500W,
851, 852, 860, 865.

IVERY POSSIBLE LISE
Also Accessories and Repairs

Dealers merywhere

ORNELL ELEGTRIG MFG. CO. Universal Microphone Co., Ltd.

Long Island City New York

Inglewood, Calif.

It’s probably lost!

TN TNy /\3
Would vou believe it? Nearly 4,000 new type THATISSUE OF Q8T
@ST Binders have been distributed within a %/‘” :yISHOO\.D BE HERE!

comparatively short period of time. They must g BYQOS\\ 12 M GONNH'

be good. They are good — and good-looking «
too. Lgxiff( BINDER!

A splendid tribute to the reference value of
ST, and an indication, we believe, that you
should resolve to keep past and future issues

QST BINDER
$1.50 each postpaid

1711 PARK STREET QST HARTFORD, CONN.
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Qualify forthat
Land Station
JOob in « few weeks!

Send 38 wpm or more with lP‘:"
effort than you now send 10,
CFease peceiv mg :pem from 10w1;!m
to 30 or 35 uble your typing
sbeed, 12

The Candler System of
High-Speed Telegraph-
ing Shows How
‘The Candler System is a system of
Physicai and Mental Co-ordi-
pnative ‘f'raining for Radio and
Morse Operators who want to
acquire skl and speed In sending,

£ and writing with pen and
ewwtrr It relieves and pre-

Walter H,
Former

andler
Worid's
Dperaior

ents cramps and paralvsis and

makes the arm strong and fast for hoth haud and ma-
chine sending, Develops the power of Concentration, Gives
you Confidence by making yon sure of vourself at all times,
Qualifies you to work any Morse ot Wireless job.

What Operators Say
These letters are typical of thousands in our files
praising The Candler System. I owe my speed 55
1pm to your System.” (Theo. McElroy. World's
Champion Radio ()perntor. ‘Boston.) “Improved 1009
in two weeks after beginning The Candler System. K
(krederic Giesler, U, 8. Airdrome, Dryden, Fezas.)

Write for FREE particulars

H vou really want to increase vour speed and gualify for that
tand station iob in the shortest possible \:ime and with the
least eftort to vourself, w at once, for FREE particulars
of The Candler System of High-Speed Telegravhing. Give
mu-ent speed (Morse and (Continental,) No ohligation, Wriie

NOwr
THE CANDLER SYSTEM CO.

Dept. R. L.
6343 South Kedzie Avenue CHICAGO. TLLINOIS

RECTOBULBS

) Type R3 for the transmitter: Mercury
Wapor Hot Cathode, indirectly heated: stand-
ard filament voltage of 10 volts: durable and

trouble free when used within specified
limits:
Plate voltage. . ... .. . . 3000
Filament volts . 10
Maximum Plate load (Mils). .. 250

Inverse peak maximum, , .. .. 7000
Drop per tube 15 volts at full load

Type R8Ll to replace standard UX281
Rectifier tubes: a wonder for the heavy duty
amplifier and small transmitter.

Plate volts. . .......... ... 750
Filament volts. . ............ 7.5
Platemils. .. ......... ... ... 150

Drop per tube 10 voits full load.

. Specialists on Tube Reconditioning. We
invite vou to use our Setvice.

Try our N65 Screen Grid Buffer
Amplifier tube,

Priced Iow for the Ham $12.50

and

All products and reconditioning fully
enaranieced agatnst defects

NATIONAL RADIO TUBE CO.

3420 18th Street San Francisco, Calif.

the closed end. Since the thermo-junction-
galvanometer cormbination is calibrated with d.c.
this is an r.m.s. value of voltage.

W9BAN

i antinued from pag

Messages, QSL's, wrre&pondence, ete., are filed
here. Further left is the station's book shelf with
the ever-present Handbook, atlas, ¢all book, radio
manual and the latest issues of @87 To the right
of the switch panel is the Vibroplex.

A special lead weight was made for the “hug”
s0 that it could be used at slow speeds, and gives
& runge of from 13 to 28 words per minute, which
seems to be satisfactory for all amateur contacts.
The molded lead weight is eylindrical in shape,
one ineh long and 4 inches in diameter. By hav-
ing the hole bored am:urately no set screw was
needed. This facilitated matters greatly, in that it
is only necessary to push the weight up or back
to vary the speed, the operation taking only a
second. The rubbher feet of the Vibroplex are
moistened and the instrument pressed firmly in
place on the table. This preveuts any slipping of
the “bug” during operation. Two hand manipu-
iated keys are mounted on the table at the left in
front of the iransmitter, though they are seldom
used.

The motto of WIBAN was *“‘Hee America
First,” snd with that in mind every state in the
Union was worked. And one rmght say that the
first forty-five are the easiest. The best DX is
New Zealand, with Hawan. Europe, South
America and others in the string, A log is kept
of all transmissions, and incidentally, the head-
ings in the log books were disregarded and in-
formation was recorded in the same order as the
printed headings of the station call card, to
facilitate filling out a QSL. A simple four-tube
broudeast receiver, with headphones, is ocea-
sionally used to fill in the *off” nights. The en-
tire station is home-constructed.

WOYBAN holds appointments as Official Broad-
cast Station and Official Relay Station. Although
the monthly total is not high, message traffic is
always welcome and is handled as speedily as
pOSbIb](’ And pext to “traffie” . . . well, the
station i u full-fledged member of Ye Rag
Chewer's Club

Election Notices
(Continued from page 59)

standing. The nominee must be a League mem-
ber in good standing and must be without com-
mercial radio connections. His complete name and
address should be given. All such petitions must
be filed at the headquarters office of the League in
Hariford, Conn., by noon of the first day of
November, 1930, There is no limit on the number
of petitions that may be filed, but no member
shall append his signature to more than one such
petition.

1. Present Directors from these Divisions are

“as follows: Central, Mr. D. J. Angus, WICYQ,
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QST Oscillating Crystals

“THE STANDARD

AMATEUR BANDS:

Winter'is coming, and no doubt you are going
over your transmitter removing those weak links
$o as to get the most possible etliciency from your
set.,

One item of great importance is the frequency
stability of your set. Does it stay on one frequency?
If not, our power crystals will solve that problem,
SCiENTIFIC RADIO SERVICE crystals are known to
he the best obtainable, baving ONE single frequency
and highest output. With each crystal is furnished
an accurate calibration guaranteed io better than
o tenth of 1%. New prices for grinding power
crystals in the amatenr bands are as follows:

1715 to 2000 Kc band. ...... $15.00 (unmounted)
3500 to 4000 Ke band.......$20.00 (unmounted)
7000 to 7300 K¢ band. . .§40.00 (unmounted)

BROADCAST BAND:

Power crystals ground in the 5350-1500 K¢ band
accurate to plus or minus 500 cveles of vour speci~
iied frequency fully mounted for §$55.00, In ordering
please specify type tube, plate voltage and operating

OF COMPARISON?”

temperature. All crystals absolutely guaranteed
regards to output and frequency and delivery can
be made within two days after receipt of your order.

CONSTANTTEMPERATURE HEATER UNITS:

We can supply heater units guaranteed to keep
the temperature of the crystals constant to better
than a tenth of 1 degree centigrade for $300.00.
‘Two matched crystals, ground to your assigned
frequency in the 550-1500 Kc¢ band with the heater
unit complete $410.00. More detailed description
of this unit sent upon request.

ATTENTION ATRCRAFT AND COMMERCIAL
RADIO CORPORATIONS

We invite vour inquiries regards vour crystal
needs for Radio use, We will be glad to quote
gpecial pricesfor POWER crystals in quantity lots.
‘We have been grinding power crystals for over
seven years, being pioneers in this speciulized field,
we feel we can be of real service to vou, We ¢an
grind power crystals to your specified frequency
accurate to plus or minus .03%. All crystals guaran-
teed and prompt deliveries can be made, . trial
will convince you.

SCIENTIFIC RADIO SERVICE

“THE CRYSTAL SPECIALISTS’’

P. O. Box 86 Dept. P-12 Mount Rainier, Maryland

TRANSMITTERS

745 watt T. P 1 .G Single Control, $20. Husky filtered 281 type
pouwer, $18. 15 to 30 watt Tuned Grid, Tuned Plate, uses two
10 tubes in parallel, $24. Oversize 281 power, filtered, S?.O.
Both sets absolutely give steady, pure DC notes, neatly buil
Preference given to buyers of set and pow or.

Write for complete description
HAL S. JUSTIGE, W4TS, Box 552, Canton, N, (.

Did you send for a copy of our latest
RADIO BARGAIN BULLETIN No. 31?
Full of “Ham™* Buys
AMERICAN SALES COMPANY

19-21 Warren Street 7 New York City

—SOUND ENGINEERS
—EXPERIMENTERS
—THEATRES—FAIRS
--CARNIVALS—CLUBS

ATTENTION!

Special Sale
PHOTOPHONE ®¢A)

OUR PRICE $1 5.00 WHILE THEY LAST

12" DYNAMIC SPEAKERS

Regular List Price $r10.00

BRAND NEW IN ORIGINAL CASES. RUSH YOUR ORDERS!

Hield Supply
110 v.D.C.

Field Supply for adaptation to A. C.
operation $0.50 additional

Swecify Express or Freight

RAYMOND ROSEN & CO., INC.

Sound Amplification Division

Termsz3%% with order—Balance C.0.D.or Sight Draft.

117 North 7th Street

Philadelphia, Pa. J

Say You Saw It in QST — It Identifies You and Helps £i8 7

]



Model
B

Make vour phone ser
sound like a professionaul
Remember our old Mike with the three arms?
Model B is even better. List — $55.00
With Filter attachment. List — $75.00

Condenser Mike complete ready to hook up
like a carbon mike. List — $375.00

tondenser units, for replacement, or use with
your own amplifier. List — $135.0

IWrite for Our Catalogue on
Amplifiers and Microphones

GENERAL INDUSTRIES CORP.

WALTHAM, MASS.

/

The BETTER Wire-Wound
Transmitter Grid Leak

=RBecause QUALITY-BUILT

Superior p(rrfnr{nanr'v — because it
uilt to qualxty standards — not
to meet any special price level.

Unique construction allows for
winding more wire of a larger
diameter in a small space. Liberally
insulated. Soldering ‘i'ugs and con~
tact bands of Monel metal — pro-
viding equal expansion and positive
connections. Covered with mois-
ture-proof enamel. Guaranteed not
to develop noise or open circuits.
Three sices (100, 40, 15 wutis) and
ten resistance values, tapped for all
usual needs. $1.50 to 85.50.

Write Dept. Q-9 for complete
details

175 Varick Street, New York, N. Y,

ELECTRAng

ANAAAANAAASANANAIN T I C o AN SAANANAA A A

Indianapolis, elected in April, 1930, to fill unex-
pired remainder of term of Jate Clyde E. Darr;
Hudson, Dr. A. Lafavette Walsh, W2BW, New
York Clity; New England, Mr. Frederick Best,
WI1BI1G, Augusta, Me.; Northwestern, Mr. K. W,
Weingaiten, W7RBG, Tacoma; Roanoke, Mr. W,
Tredway Gravely, W3BZ, Danville, Va.; Rocky
Mountain, Mr. Paul M. Segal, WOEEA, Denver;
West Gulf, Mr. Frank M. Corlett, W5ZC, Dallas.

5. These elections are the constitutional op-
portunity for members to put the man of their
choice in office as the representative of their
Division. Membérs are urged to take the initia-
tive and file nominating petitions immediately.

For the Board of Direciors:

K. B. WARNER, Secratary.
Hartford, Conn,, 1 August 1930,

To all A.R.R.L. Members residing in the MID-
WEST DIVISION:

1. Mr. Louis R. Huber, W9DOA, A.R.R.L.
Director from the Midwest Division, has re-
igned as Director beeguse of removal from the
Midwest Division, the resignation to take effeci
upon the election of a successor.

2. You are hereby notified that a special elec-
tion ig abeut to be held in your Division, in ac-
cordance with the Constitution, to elect a suc-
cessor to Mr, Huber for the unexpired remainder
of his 1930~1931 term. This special election will
be held in the month of November, 1930, con-
currently with the regular elections above notified
to oveur in certain other Divisions, All of the
governing details above notified as applying in
other Divisions apply to the special election in
the Midwest Division except that the term of
office is the remainder of the 1930-1931 term.

3. Nominating petitions, complying with the
governing details above referred to, are hereby solic-
ited. The following form for nomination is
suggested:

(Place and date)

Frecutive Committee,

American Radio Relay League,

Hartford, Conn.

Genilemen:

We, the undersigned wmembers of the A.R.R.L.
vesiding in the Midwesi Division, hereby nominate
» Director from thi :
1-1931 term of

as a candidate fe i
the unexpired remainder of the 19
L. R. Huber,

(Signaiures and addresses)
Mermbers are urged to take the initiative and file
nominating petitions immediately.
For the Board of Direciors:
K. B. WarNER, Secretary
Hartford, Conn., 8 August 1930,

Calls Heard

(Cantinued from page 57)

whel whewh whexp wicum wéelp wew] whegs wéegy
whexk wchbp wBear wictz wlegw whegq whezk whezn
wheqk wiicyx wheel wéein whchw woéetk wicgx wheug
whozs wlorz whor widji wodau widkx widp) wodgz wodpl
whdnw widep wédj] widio wldul widid wodwi wédep
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'n: YoU WANT To THE BEST IS NONE T0O
SITON PRET'W-O BE EA?'P'PE RF OR YOUR TRANS-
compiete & USE THE BEST.
THORDA\’EQSON JUST A REMINDER —
ELECTRIC POWER

3

WE STiLL HAVE AN
SUPPLY(- €S YOwLL AMATEUR LOG BOOK FOR
Hv A 1920

m THE HAM WHO DID NOT
Fl’\@ GET ONE OR THE

o

2)) ? BEGINNER WHO WANTS
O TO KNOW, WHATS T
ALL ABQUT, 50 SEND
IN YOUR 0SL CARD OR
LETTER.

IT HAS A LOT OF GQOD

SIONAL- oM

w . HAM DOPE IN IT
8 ,E}(W \ THAT YOU CAN USE,
A - ‘m“’“iﬁﬂ : i

nla.} r i '
) 1/
THORDARSON ELECTRIC MANUFACTURING CO.

Huron, Kingsbury and Larrabee Sts. Chicago, U S. A,

" SIEMENS-ZWIETUSCH

High Voltage CONDENSERS

Exceptioﬁélly well built—Compact

Very Conservatively Rated
Safe to Use- -
e ”"’1’56’6*4 Voltage 2 !g...?fsie—z b v 'spirzg The
6 ~13g~2Y 6,50
i it 1100 BIGGEST
5 6§ S 4,50
1500 1 8.50 VALUE ﬂ
i 14,50 gor
2000 1 434-1 -6 ’ 8,75
2 112 -6 1350 Your
4 4 iy-d G 26,
3000 13 41-4 -0 20.00 MONEY
Sold by MORRILL & MORRILL
J. H. BUNNELL & CO. " . -
215 Fulton Street, New York City 30 Church Street, New York City
LEEDS RADIO CO, U. 8. A. Distributors
45 Vesey Street, New York City
WIRELESS E(;ERT if you cannot get SIEMENS-ZWIETUSCH con-
179 Greenwich Street, New York Gity densers from your dealer, write us sending your
and other reliable dealers throughout the country dealer’s name and address.
=_7 L
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— a Fascinating Field!

The exceptional performance of the
Arcturus Photolytic Cell has already been
proved on Sound Picture qupment-

rting, Checking and Matching Equip-
ments Railway Signal Systemss; and wany
ather devices.

Other applications are sure to be worked
out. Perhaps you will be the one to dis-
over & new use for this improved cell,

nd today for complete information, and
tart working in a fascinating new field of
vesearch. Photo-Electric Dirision, Avcturusg
Radio Tubs Co., Newark, N. J.

RCTURU

PHOTOLYTIC CELL

The Electric Eye for Every Industry

\lhl)E BY THE MAKERS OF ARCTURUS BLUE TUBES

Get Started in Photo-Electricity

The NEW Easy-Working

GENUINE MARTIN

VIBROPLEX No.6

Reg. Trade Marks: Vibropiex; Bug! Lightning Bug
IN (‘OLORS Blue — Green — Red

orglow. Trans-
mits signals
unequall ed
for strength
clarity dmi
beanly.
Blackor Color~

Improved
MARTIN
Vibroplex

Black or
(af:;reg $17

Nickel-
Plated, $19

~— Extra large, Speciaily

S$pecial Martin Radfo Bug
Constructed Contact Points for direct use without re- $25
Jay. Black or Colored,

Your old Vibroplex accepted as part payment
Remit by Money Order or Registered Mail
THE VIBROPLEX COMPANY, Inc.

825 Broadway, New York City
Cable Address: “VIBROPLEX' New York

.QOOO”...O..“C...““.”O...‘QCO"CO....OC..
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widim whdam wédir wédi A6dpf wlew wemk wBeou
whieoz wéeje whebg whegd wteak woepl whedg weeab
whewh whea whv whhy woim whic whgh whm whvoe wiwa
whazn w(i(zzg wTadg wVant wTamp wisnj wiajw wiae wiahx
\'u'am’ w7acy wi7an wvafo wrbd wibe wide w7dl wvih
winr wisl wits wive wlaue whaxs wibaz wleyu wheap
wideq wldye wldnx w8din wRgb wlgm wlwa wiamv wiae
wiaty wlask w9asq wUaab wiakz whbpb wibg! wibes
wibhw wlbgz witbqv wihex wiefa wdcef wlewx wicub
wiepm wlevg  wiemv whees wheph w9cf widr widzg
w9dhi widgz widts wleecz wlegu wleap wifgm wOfsw
wifuw wighw wigdv 26la w00 wiso,

14.000-ke. band

aclts au7at auBat celcf cmBuf {8ax fRoma glgm gbvp
helfb helfe he2jm jidp kald] kalaw kalir kéacw k6erh
kéewb ludac luidy Iudt cad] cadq oadt nadz ch2nm ondvu
pk3bm pk3bq pképa vkZav vkZed vkZes vk2ek vkZhb
vik2hu vk2ip vkZig vk2lv vk2ns, vk3pa vk2ra vkirf vikirx

les vhkige vkigu vkilp vk3pa vkipp
wo vkiyr vk3zx vkdib vkdir vkirb
viiwr vkéda, vsbag wiler, wiladp wilup
3 xmhrt wtibab wéchy wheul, whtltz wran) wity wifvw
W @mih xuZuu

VE;AW, W. L.

Geary, Wiitchorse, Yukon,
Canada
aclte geShm em8uf d4aar d4aez d4jl ddxn ear?l eards {Saw
{Besf fRet {Bda fRew {Bex {&lem fRfr ftgdb {Bha {8hr {8ja
{8yy f&psec glao g2egm g21z glsa g2ma gdbd gbby gbbz ghve
gbyk gbdh g8nf gbnh gént gérb givp gbwo gbwt péwy
#6xn glga helfg ileoe j2eb kalaf kaldi kalhe kathr
kalpw kéacw k6alm k6bhl kbboe kbceu kédy kéidud kéeqm
kfierh k6etf k6cb k7abm k7abg k7anm k7ans k7anq k7a0a
luZea luddh lubfe lusdy u9dt nnlnic ohZnm obhZob oh2op
vh2nb ohbpl paldw palqf paltw paOmm paOzk pklir
pk3bm pylaw py2bk pyZbz ondfe ondfm ondft ondfp ondhe
on4djj ondro ondrs onduu ondbe oz2u o o2¥g 0ETim 027
0E7t oz7y smbua smbwl sulrs tiZrs unTww ulmm vedao
vedfs vk2hu vk3bl vk4bh vkSgr vkémo vk7ch vk¥dx vg2bh
x9a yillm ylian zilar zl1bb slife zlifw zi?bx zi’gp zl3as
zi2ac zalp z82n zsdm  285u 288w sudr ei8b haf3b coklau
ve2ab redab cesbf lalw rklkad rkrao3 rkrpx rkra97 acvxot
bal lefh kizt zing bw sslaz Ix7 wiat wibt wia ctisa ctlbx

WiBOD, F. M. Dukat, 57 James St., Hamden,
. Conn.
14,000-ke. band

celab ce3ag «e3bf cm2sh cmBuf ctlbx ciZaa erdad cxlap
vxZak ddee d4i) ear?l earDd earilf ei2d eifb fBaly flaxq
fRes [Bda fSex f8fem {8fk f&fr {8gg fRhr {8&wha f8wis
f8wrg f8zic g2bm g2kf gibj gbby gSbz wHmi gdms gbgm
g6hp gdgb gévp ghwt gbwy gbza helfg he2ic he2jm khoe
kéetf kfub luzaa lu3dh ludbi oade oadi ondq ondeaa onddi
ondfp ondjb ondje ondii palzk pylas pylel pyler py2ay
pyZbz py2Zih py2qgb rxlaa sméwl ysiap zilas eilfu ziZbhg
z13a8 xl3cm wia wiat

WI1CPH, Thomas I. Siglin Jr., 16 Sylvan Ave,
Edgewood, R. I,

whawp wibit whzzo whaom wdadp whaea wiabi wduk
wibrd wSse whia whe)z wtdmo wfczk wéeuh whegh widww
whieep whajm wihex websk wodep whham wéexw velco
xvelal velbb velbe velap velea vedbk vedof veliwk ve3bm
ve3fg vedbb vedhe vedne veBal vedaz voBme vogh ctlaa
ctlbx ct2ac celabh exlbt emBuf cm8yb cklaf early eifb
f8dr f8mre f9w glvq gl gbrb helfg ileoe kébed kdkd
kdv5 lalanz nilpa ondgn pylaw pyler pyiab pylbt pylel
py2ab pyZbk py8ia pxmg x2be ysix zpZab wibt wyp wabn

WESRY, H. C. St John, 52 Gibhs St Rockdale,
NS W, Australia
14.000—]&«':. band

wiasf wirs wZayj wdael wikh w4ly w6abp wéelo weakf
widyl wiud wibmu w9dwn aulat cedaa ceTaa craBuf ctlas
enrtt [Bat fRes T8da f8ex i8fr fgfem fRgdb i8hr i8lgb {albak
#2bm gidz g2lz g2nh glod gdby glis ghia gbni gbnt gbagb
gbvp gbwl kbacw kfbhl kéboe kbcpo kalyr ludde Iu3pa
luBa) oad] oatq osdr oadt oadr oh2nm ondj)) ozTy palaf
subrs suBwy vaZai veldab vsBiae vstaf veBag vsfah vsTap
viZac vu2dg vuZzx xuZuu




Guard Your Reputation

Metallized resistors are used by the best service men,—con-
servatively and accurately rated,— will not exceed original
tolerance,—notably quiet,—remarkably rugged,—all types,--
values from 50 ohms to 10 meg ohms,—prompt deliveries,

DURIDAM

RESISTORS

Definite proof of the qual-
ity of Metallized resistors
lies in the fact that the
largest manufacturers use
Dorham Resistors,

With the purchase of 10
Durham Resistors (until
October 15th) youreceive -
our complete Resistor Replacement
Guidefree; or youmay buyitfor50c.
This remarkable bookiet shows service
men clearly and concisely: (1) How to lo-
cate cause of trouble in radio sets.. (2)
Proper types and values of resistors touse

in all popular types of radio receivers for
last 3 years. .

Send your order today. |
INTERNATIONALRESISTANCE
COMPANY
20068 Chesinut S¢.  Phila., Pa.

“* No other Resistor has all of .
Metallized’s Advantages,”

QUARTZ OSCILLATING CRYSTAL
Helentifically Prevared for i Power and U d [t
m. square sections. (ciose fn your specisied freguency), supplied
aromptly at the following prives:
TE-L00 mMeters. . . ... ...vvitiiiiniaii e $12.50
106-200 meters. . . L~ B0

200-600 meters........ ... ..., 15.00
1 in. Tested bianks, 200-400, 400-600 meters, .. .. 400
Dustproof Bakelite mounts ... ... .. ......... 3.00
(A Calibration furnished witk ench crystad
3 of any ble di i made ta order

{Charges for grinding to exact frequencies given an requast)
J. T. Rooney, B, Sc., 1 Calumet Bidg., Buffalo, New York
A pionesr ervatal grindep '’

U. 5. NAVY SURPLUS

Creneral Electric 24/750-volt 150-watt Dynamotors, . $27.8

eral fofectric 24/ {500-volt=350-watt Liyvnamotors. . 37.5

SN0-watt S00-cyele generacors with cxciters

Westinghouse 0~18 volt S00-watt, ... ...

Weustinghouse 27.5/350-volt 80 mills,

Twins tor donble voltage or ewrrent . .

Shafts for external drive $3.00 additionai

HENRY KIENZLE, 501 E. 84th Street, New York
Dionesr Distributor of Government Surplus

Complete list on request

Massachusetts Radio and
Telegraph School

18 Boyiston Street, Boston
Send for Catalogue

Tel. Hancock 8184 Fistablished 1905

4 Your station using skimpy or salvage
DON T BANKRUPT stock power equipment., Kngineey 1t
with apparatus specifically designed for xmir rectifier service,
Ask tor latest engineering data describing power transformers
built to (ST ratings — double and triple normal load: filter
reactors that block the AC, fer the DO slip thru, und a brand
new reactor SU0% more-effective than brute force. All insulated
for- 10r times working voitage.- Single and polyphase power
euluipdmen: for every type of station, Your rectiier problems
solved. !

Rectifier Engineering Service, 4837 Rockwood Rd., Cleveland, Ohio

ALCOA ALUMINUM
SILVER FINISH PANELS

72¢ per square foot

Mazximum width 12, maximum {ength 48"
Moulding for corners 12¢ foot

We carry complete lines of the following —

Aero, National, Thordarson, Flechtheim, Pilot, Frost,
Signuf, DeForest, Hammarlund, R.E.L, Pyrex, Sanzamo,
tilig, Universal, Fleron, Munzig, Magnet wire, Fahne-
stock clips, Ohmite, Readrite, Cardwell, Bradley, Yax-
I{v‘ Illlandbooks. Call books, Bakelite panels and tubing,
Jewell,

Everything for the Ham
CATALOG FREE

We pay the postage

28 CHESTNUT 5T, HALL?'S

HARRISBURG, PA.
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Bulletins are complete with regulation curves and en-

gineering data to ht gelecting the proj
ial, WHEN YOU (lx T A 30 H—lf}(‘);ll\/[A t

3 - 1100 each

75 each side, $9,00.

v voltage, apped primary  $6.50.

Specials to order, Prices are mounted with leads,

For Deluxe model with fuse and terminals add

$3.50. Name Plates for trapsmitter puneis en-
graved to order, $2.00,

ne Nay deli

RIN

ery
G GO., Orange, N, J,
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RADIO
BARGAINS

FULLY GUARANTEED

‘Tubes UX txpe, 30 day re:phcement guarantee, No. 210
5325 No. 250, $2.35: No, 181, $1.85: No, 220, 95¢
No. 245, $1,25} No. 224, $1.28; Na, 227, 78¢; No. z;a,
6¢; No, 171, 78¢,

Low Power Transmitter. adaptable for phone ar xode
Wi \th plug-inColls ... i $14
Short Wave Sets, one tube Lgmplete with 5 coils, 14 to
BHOMELETS. « o cvvrner e %6.45
Auto Radio—1iJges 3-224 and 3-2/ 7 tubes, nmgle oial,
tremendous volume. Compact. F\tﬂ any car., - $20. 00
Stromberg Carlson telephone transmitter on desk
Sland. . o i e e $2.75
B Etiminator, Diry . 180 volts, will operateup tolutube
set, with 280 tube, fnny guaranteed. ... ... ... .. $6.
259 or 245 Power Condenser Blocks. 12 Mfd., ll)(.l()

volt A, O, test, tapped 2,224 1 and 1 mid...... $4.75
2 Mfd, (.ondem.er Packs, 2000 volt A, C, test $7.99
1800 volt. ., et i e $3.80

Double Chokes. 30 henry each, 160 mils., 15004\;%

teat, shielded ... ..o il i 5
130 milB. . . i i e 3.75

Power and Filament Transformers for 226, 227 and

171 tubes, with double choke. .. ................ $4.0

No. 1003 Power Transformers, shielded, Sec. 600 V.,
for one 281, one 250, one 227, four 216 tubes and
A T $5.00
&(rﬁ. B.C. Power Packs, completely assembled, $8.78.
250 V. B, also has A. O, filament for up to O-tithe set,

.an be uaed as B eliminator. Make your battery set all
slectric, or build your A. O, set around this pack,
290 tube for thig pack, 98¢ extra.

Thordarson ‘Fransformers, 1 tol............. $1.08

CHAs. HoopwiN Co.
4240 Lincoln Ave., Dept. J-8, Chicago, IIL

DEALERS IN BANKRUPT RADIO STOCKS

Remote Control!

E confrol the newsstand distribu-

tion of QST separately, of course.

The technical level and purpose of
(ST in the radio field makes it necessary
10 limit its newsstand output - though we
do our best to make it easily obtainah]e‘ A
dealer tells you he hasn't a cop
& layman, think & moment 411:,1 try to E,'stl-
mate the number of newsstands in the
United States and Canada. It would he
financial suicide to iry to furnish @87 to
each,

What are we driving at? Simply this —
QST is the ideal tyvpe of magazine to which
you should subseribe. You will find it
neatly wrapped in your mail basket each
month, and you will eliminate the
“monthly tour’ because its distribution is
obviously limited and many dealers
quickly sell their quota.

What we have just said has much to do
with the regular monthly appearance of
the blank on page 94 of QST. You'll be
glad you used it!

vvvvvvvvvvvvvvvv

ACME
WIRE PRODUCTS

Coils — Magnet Wire Wound .

Magnet Wire All Insulations
Varnished Insulations

Parvolt Filter and By Pass Condensei‘s

All products made to Recognized Com-
mercial Standards including those of:

National Electric Mfrs. Assn,
Radio Manufacturers Assn.
American Society for Tesiing Materials

For more than 25 years manufacturers and
suppliers to the largest and most discriminat-
ing users.

THE ACME WIRE CO.
NEW HAVEN, CONN,

Branch Offices:

New York Cleveland
52 Vanderbilt Ave. Guardian Bldg.
Chicago
842 N. Michigan Ave.

West Gulf Division Convention

Houston, Texas, October 10th
and 11th

WATCH for the October issue oi QST
for full particulars.

, ._& Straxs -y

W4AFL hag a push-pull transmitter with only
one tube, zccording to W4JO. The grid is pushing
against the plate and the plate is trying to puil
the power-house in!

One of the mail order houses is selling chokes
designed especially for amateur use. The secret
of their efficiency is in the winding, which is
triple-covered puraffin. No details are given as
1o the material used to cover the paraffin, but we
imagine any conductive materiad will do.

The filament rating on the Type 231 output
tube, ‘described in July @ST, has been changed
from 0.15 to 0.13 ampere, the terminal voltage
remaining the same.

A gimple code practice outfit can be made from
the short-wave receiver by increasing regenera-
tion until the detector howls, and then putting a
key in series with the 'phones. Buzzer troubles
and noise are eliminated. — WAV,
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SEND TODAY for valuable information

on the new Non-Inductive Vitrohm
Resistors in plaque form. Lower prices,
more efficient operation in transmitters
and Vitrohm quality are factors you
can’t overlook. Get the dope now.

WARD LEONARD ELECTRIC CO.

Mount Vernon, New York

Have you received your call cards yet? The new design is attractive and easily read.
A supply is yours for the asking.

|

a )

EVERY LICENSED AMATEUR
NEEDS THE NEW . .

A.R.R. L.

LOG BOOK

SEE INSIDE BACK COVER
THIS ISSUE

N\ J
PACENT

Duo Lateral

COILS

Radio engineers and

laboratories with real

records of accomplish-

ment use Pacent Duo

Lateral Coils. They

come in all standard
turn ratios.

Write for information
and prices

PACENT ELECTRIC CO.. INC.
New York City

91 Seventh Avenue

CONTROL

Counts Most!

BABE RUTH recently wrote
that *Control makes a pitcher
and lack of it breaks him."”
Simple . . . easily understood.
In radio it's also a case of
CONTROL, That's  where
CENTRALAB comes to bat
with a Volume Control that
is as smooth as Dazzy Vance's
pitching—~yet as powerful as
Bahe Ruth's slugging.

CENTRALAB  volume  ¢on-
trols in millions of radio
receivers are making this a
nation of red hot radio fans.
Write Dept. 320-F for Free
Booklet, * Volume Conwrol, Vot
iage Conirol and Their Uses"

Centralab

CENTRAL RADIO LABORATORIES
Dept. 320-F. Keefe Avenue & Humboldt
MILWAUKEE WISCONSIN
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factures's Export M

AD. AURTEMA., e

116 Broad Street, New York, N. ¥,

“r

Sclentifically equipped
to economically export
dependable receiving
and transmifting radio
spparatus

Build Your Own
Multi-Range Volt-ammeter

NSNS \;"’y';

250000~

b K +
000 S00 250 S0, 2
+ Velts

O=-1-10 - 100
Mitliamperes

The Super Akra-Obhm wire-wound Resistors and Shunts
afford an inexpensive way to build an accurate Multi-Range
YVolt-ammeter as shown in the above diagram. .

We manmufacture wire-wound resistors of any value from
0,01 ohms to 10 meg-ohms. They are carefully designed
to insure an aceuracy of 1 per cent and a constant perma-
nency of calibration. Their uge is highly recommended
for Lahoratory Standards, High Voltage Regulators, Tele-
phone Rquipment, and Television Amplifiers, Grid and
Plate Resistors, cte,

237

inte

e S
=4 ik

Prices range from $1.25 for 100 ohms
to $4.00 for 500,000 ohms
for increasing the range of

S H U N T S milliammeters, $3.00 each.

Send us your dealer's or jobber’s name and we wiil
send you Bulletin 100-C, containing the original voit-
age multiplier chart for the use of Super Akra-Ohm
Resistors for constructing Multi-Range Voltmeters,

S Shalleross M@}!J%MWW

ELECTMICAL SPECIALTIES

Nearly every railway office in the country has
a copy of the “Official Railway Guide,”’ which
lists time tahles of most of the railways in coun-
tries in North America. WOAF(Q finds these
guides useful in hunting up the location of small
towns not on maps of ordinary size. They are
published monthly, and hams should be able to
get the superseded ones for the asking.

Display Your Licenses
HTE, Federal Radio Commission, through its
CGeneral Order No. 90, orders the display of
licenses at all stations, All amateur stations
should take heed, because violation of any Com-
mission arder is punishable. The complete text of
the order is ag fullows:

“Itis ordered that every station license shall be
posted by the licensee in a conspicuous place in the
room in which the transmitter is located, and the
license of every station operator shall be posted
in a conspicuous place in the room oecupied by
sald station operator while on duty.”

Atlantic Division Convention

HEN better conventions are held, the
Atlantic Division will hold them! The

affair this year, held at the Hotel Law-
rence, Erie, Pa., on June 27-28, was right up to
the high standard set by previous Atlantie
Division gatherings. The Erie Amateur Radio
Club deserves much commendation for its excel-
fent arrangements snd efficient management.
Speaking personally, it was exactly what this
particular member of Hg. believes a good conven-
tion should be.

"The two-day session started on Friday morn-
ing with registration beginning at 9 a.m. The con-
vention committee wisely left the rest of the
morning . free, providing for many imprormaptu
hamfests, “lost-brother” meetings, etc. Hven
greater wisdom was shown in devoting the entire
afternoon (o an outing at Presque Isle Park,
The whole gang drove out at 2:30 p.m. and OM's,
OW’s and YL's alike had the time of their lives
in g varied assortment of races and coniests,
Among other things, it is estimated that 1,999,999
stones were skipped into Lake Erie. Unfortun-
ately for round numbers, we ran out of stones.
A real “fish-fry” wound up an ideal afternvon.

The serious business of the convention got
under way at 7:30 that evening, with Mr. Wal-
ters, of the Jewell Instrument Co., Mr. Fox, of
Eveready-Raytheon, and the Division Director,
Professor Woodruff, in three excellent italks,
As usual, the informal evening session extended
far, far into the night. . . ,

The more ambitions souls arose early next
morning to take license exams under the watchful
eye of Assistant Radio Supervisor Grinnell, and
to visit the General Electrie and other nearby
industrial plants.

Communications Manager Handy led off the
afternoon sesgion with & traffie talk, and was
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followed by Prof. J. A. Martin, who guve one
of the finest practical demonstirations on ultra-
short-wave work it has ever been the writer's
pleasure to witness,

Following the contests, the gang assembled for
the banquet where, after plenty of food, music and

entertainment Dr. Woodruff assumed the posi-’

tion of toastmasier and introduced Messrs,
Handy and Pudlong, of Headquarters, and
Assistant Radio Supervisor Cirinnell. The latter’s
remarks, in particular, will probably be remern-
hered for some time to come. Prizes, donated in
quantity by friendly manufacturers, were dis-
tributed at the last; we are sure everybody
must have had at least one, and such people as
“Lindy” walked off with practically entire
station lay-outs!

In closing, we must again extend hearty con-
gratulations to Messrs., Brotherson and Wagner,
and their associates of the Erie Club, {or putting
across a4 top-noteh convention; we suggest that
other clubs planning e oriventions might study
this particular program with proiit. The combina-
tion of & real outing with just the right amount
of good technical sessions is an ideal one. After all,
the purpose of a convention is to learn g little,
but also to meet the other fellow and have a good
time. The Erie convention was ideal in all three
respects.

e AL B

Book Reviews

Radio and 1is Future, by Martin Codel, Pub-
lished by Harper & Brothers, New York. 349
pages; illustrated. Price, $4.00.

Po exploit the layman’s interest in the romantic side of
radio communication, & number of books have been thrown
together aud presented. Many of these have had little if any
merit. Only a few have been worth writing, The serious
amateur who thumbs through some of these works of imag-
inative enthusiasm is atfected with the weary cynicism typi-
eal of those who know too much about the limitations of
radio.

it refreshes ane to pick up Kadio and 18 Future, This book
represents the collaboration of the best minds afhliated with
theseveral branches of radio with Martin Codel, Washington
newspaper correspondent, whose signed articles on radio in
the daily press are well-known throughout North America,

in eighteen pages of his delightful writing, Mr, Maxim
presents a picture of the radio amateur, who ‘has never yet
been given a problem he could not solve.” To the amatenr,
this preseniation exemplifies the spirit of aceuracy and im-
partiality with which the eutire book i impressed. A. Y,
Tuel, Vice-President and General Manager, Mackay Radio
and Telegraph Company, tells the sbsorbing story of mari~
time radio The development aund possibilities of interna-
tional broadcasting are presented by . W, Horn, General
Engineer of National Broadeasting Company. M. H, Ayles-
worth, President of that Company, cutlines the special
functions of broadcasting which wre making for its perma-
nency and influence the wovial scheme, Mogt of the great
names in contemporary radio are represented: the field is
eovered, from television to aireraft radio, from advertising
to law, Technically, sociologically, economically, the whole
view is authoritatively presented. Radiv and Its Puture is an
excellent book,

= Paul M, Suial.

FOR PURE
D.C.

POWER
SUPPLY

P. R. 866
Fil. Volts - 2.5
Fii, Amps, - §

Peak Inverse

Amps. - 0.6
P. R. 872 Voltage
£il. yoits - - 8 overay 08
il. Amps. =
Peak |neerse OVIE.renﬂth 7%
Valts - - 5,000
Peak Plate Diam. 234"
Amps, - - 2.5 Price « - $8.00
Yoltage Drop - 16
Overall
Length - 815"
Gverall
Diam, 2-5/16"
Price - - $18,00

NDER the new vegulations all
U amateurs must use an ades
quately filtered D. €. current
supply.

P. R. 866 and P. R. 872, both
mercury vapor rectifiers, besides
emitting a wave form easy to filter,
furnish a stable source of plate volt-
age—full load or no load, because
hoth tubes possess a low and prac-
tically constant voltage drop. The
unusually long life of the P. R 866
and P. R. 872 is due to the low oper-
ating temperature of the oxide
coated filament combined with the
extremely low voltage drop result-
ing from their mercury content.

Use these Perryman rectifiers,
famous f{or their rugged strength,
in bringing your station in line
with the new regulations.

Attractive prices jor licensed amateurs

— et — e w6 mae S e Gm— e e PG WD

PERRYMAN ELECTRIC CO., Inc..
4901 Huadson Blvd., North Bergen, N. J.

Enciosed pleate find mong c‘]’:d" £Or $ureresesenrsesssscssnsssennsf OF
s Po By 872 at §18.00,  cvvvsinneene Po R, 8066 at §8.00.
Name. Stati
Strect
City State.
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HAM-ADS

(1) Advertising shall pertain to radio and shall be of
nature of interest to radio ainateurs or experimenterg in
their pursult of the art.

(2) No display of any character will be accepted, nor can
any special t‘ gogr&pbl(‘al arrangermaent, such as all or parf
capital lotters be used which wnuld tend to make one adver-
tisement stand out from the uthern

(3) The Ham-Ad rate is 15¢ per word except as noted in
paragraph (6) below.

(4) Kemittance in tull must aceo

si)any copy. No eash or
vm:ntrar% d}smunt or ageney cnmmis
08 ;

on will be allo
is the 25th of the second

m

thy A special rate af 7¢ per word will apply to advertising
which, In our judgment, is obviously non-comnmercial in
nature and is placed and aigned by # member of the Ameri-
enll Radio Relay League. ‘Thus, advertising of bona fide
surplus equipment owned, used and for sale by au indlvidual
o apparatus offeced for ekaumge or advertiging inquiring
for gpecial equipment, if by » member of the American Radio
Relay League takes the 7¢ rate, An attempt to deal in ap-
paratus in quantity for profit, even if by an mdlvmual ls
commerelal and takes the 15¢ rate. Provisions of paragra
(1), (2), (4) and (5) apply to all advertising in this column

gardlesu of which rate may apply.

PLATE power for_your set, the very heart of its pertormance
For quietness, DX sbility, life-long permauneuce, absolute de-
pendability, lowest ultimate eost, no other plate source even
approaches the achievement of an Edison steel alkaline atorage
B battery. Built amstakmgly, every joint pure nickel, upset
elvctrically swldecF Genuine Edison Flectrolyte. Our List de-
seribes complete batteries, construction parts, enameled aerial
wire, silicon stecl. Available immediately, filarent and plate
transformers for the new 572 rectifier, complete plate power

units, Rectiier Engineering Service, radio WEMIL, 4837 Rock-
wood Rosd, Cleveland, Ohio,
THE tinesi in radio for amateur, broadecast and marine, The

most modern short-wave receivers. Four to ten tube designs,
Radiophone CW transmitters of any power or type. We make &
complete line of apparstus, including specch amplifiers, filter
coils, inductances, power units, ete. Any special apparatus, de—
sigps, built to order, wsing your parts if destr
request New bulletin lists complete Line of appamtus Writ
¢opy. Ensall Radio Laboratory, 1527 Grandview St., 3. E,,
Watren, (Ohio.

AMATEURS — experimeuters, builders. VVe serve over A0
LR.E, ARRL., etc., experimenters and “nuts,” Full dis-
eounts, 330,000 sbock approved parts — po sets. Over four
pounds catalog, circuits, data, prepaid, S0o. Weekly bulletins
fnew items, remdts of experimenta, ete.), 20 weeks $1. Sample
experimenters’ “* Over the \nldermg Tron’* magazine, 253¢, Trans-
witting dats, price list, ete,, 25c. Kladag Radio Luboratories,
blished 1920, L\am;, Ohio, .
SPECIAL rectifier wluminum, $1.25. Lead, $t square foot.
Flements 1 x 4 15 cents, 1 x 6 17 cents pair, All prepaid. Best
silicon transformer steel eut to order, 25-35 cents pound. Post-
age exira, George Schulz, Calumet, Mich,

TELEGRAPHY — Learn Morse and wireless telegraphy. Big
salaries. Tremendous demand. Expenses low, can earn part,
Catalog free. Dodge’s Institute, Wood St., Valparaiso, Ind,
SILVER~Marshall 737 Bearcat short wave recetver, wired,
§53.00. All 8-M parts in stock. 409 and 29, to hams. Write for
beat prices on 757 kit and for our schl&l price list on standard
parts, Radio Inspeciion Service Clo., 193 l‘rumbull St., Hart-
ford, Conn.

LB, 1000-wait transformers, 1100-2200-4400 each side senter
tap. Used by € ornell, Navy, and 300 hams. (Guaranteed uncon-
ditionally, $12, F.0.B. Some #) watters, no center tap (bridee
etreuit), $5.00, Iretroit, Fred G. Dawson, w40 Woodrow, Lie-
troit, Mich.

LOCATING buried treasure by radio nﬁers hams profitable
diversion, Accurate. Fascinating. Details for red stamp, Ex-
change, Box 607, El Monte, (lalif,

QhLB $1 per hundred. WIBEU, 9032 Windom Ave,,

8t. Louis,

JEWELL meters No 54, 0-1000 v. with external resistor, 100D
ohms per volt, $173, Rame 0-2000 volts, $14, Edison 6-volt
battery, $12, hdlson B-yolt battery hox vmh 5-amipere Tungar
charger, 38, CGeneral Radio 24 W wavemeter thh“ & ecoils, $10,
Write for Lists. M. Leitch, 34 8, Park Drive, West Orange, N. J,
B35 Takes Silver Marshall Rmmd the World Four Heck
with eoils, new tubes and three Layerbilt batteries. (
P conE. l\iancos C

New S-AM
-voit fan for

w (. i) , B2 50,
Rmmdﬁhe World Fou.r, e 12-iuch, 220
s lenry W, Ray, Indmnnla, Miss,
CRYSTALS with a guarantee of
ke, 815; 3500 ke., $12; blanks, $4, W
Edwardaville, Kans.
i Hartley transmitter and receiver, $30.
] . 215 Mh Ave,, B, Oskaloosa, lowa.
(‘LUb[Nu ()UT ey Pry\‘,}ung. ineluding =.-A1. 690 ampli-
fier, Jewell Pat. 74 K. Meter (=05, Four Juewell Pat. 54 0-1
mill. milliammeters, three double button mierophones. Floor
and deck stand, Four Racon trumpets, and other articles, List
upon réyuest, Glade Brett, Spirit Lake, Towa,
(ISTs, twa colors, 90¢ per bundred, WODGH, T8TH Fifth Ave..
N, Minneapolis, Minn.
DE: Tearn the code with our improved learnec's devine,
which has s beautiful, steady tone like a commereial station.
Equipped with good tengmph key ﬂ_nd headset, Ready for uan.
$17.50 postpaid. Summit Electrie Ca., 581 Brussels St., San
Franciseo, Calif,
THROUGH hamming! Buy my cquipment cheap, Send for
Bargain-List. Curtis, 1109 El,,hti Ave,, Fort Worth, Texas,
TRADE transmitting apparatus, receiver. Want typewriter,
telﬂplex. parts. W2B(Gz,
: A"[‘ offer takes ope marble base key; 1923, 1926, 1927, 1028,
, 8 with three binders sud Handbook 15 Ravtneun

6 Bs, %1 each; 4 BAs, $3
%_ 2818 $3 cach; one TR.E. binder, ¥1. J. (..‘
8,
1930 transmitter 10 watts, complete with tubes. Full wave recti-
fier. Beat offer takes it. Branko Alarohnic, Route No, 1, Glad-
stone, Mich.
BALL — Pilot super wasp d.c., good condition,
ham, WRCY G, Penn Yan, Y.
HORTRUT to Clode Reading :jpef-d These results produced
in few hours. With Radio Shortkut 25; High Speed 33; Morse
Shortkut 20, Users surprised. Reports ‘all districts on requmz
Methods, each, money order. .0.D, if deposit 8. Dodge
Radio Shortkut, Box 100, Mamaroneck, N. Y,
IJ:ARN code at home with our famons eode machine. O v
$9.85 c.0d, Formerly sold for $25. Codegraph Co,, Box 147,
V nchendon, Mass,
TUBES — 210, $1.85, 2 for $3.50; 281 $1,50, 5-day replacement.
Postage extra. WQBOR 1544 Pierce 8t., Gary, Ind

WRCUX for QSLs, Nuff sed.

TWO photo-cells, hveready Raytheon, siightly used, one hour
eadh —— miaranteed — $14.50 each, C\. Weant, 4213 Hprmzwuud

Ave., Baltimore, Md.
B, 241500 v. with extension shaft,

~dynamotor — (3
offer, W. Hamburg, 3996 Tovell Ave , Cheviat, Ohio.

¢ Ls 100 two-color, $1. Stationery. SBamples, WOCKA, Corwith,
owa,

RECTOBULBS, Type Rj3, new and guaranteed
([*t&ra equipment, WYAXH, 4130 N, hMeridian St.,
Ind.

TRANSFORMERS — made to your order. Amateurs, Custom
Builders, Servicemen: We build power transfarmers and chokes
to your specifications, For power awplifiers, radio receivers,
transmitters, ete. CQuality products, quick service, moderate
prices, Write for quotations, stating voltages, eurrent, approxi-
mate physical dimensions, and number desired (i more than
ung: Baker Eingineering Lebs., 2131 Curdes Ave., ¥t. Wayne,

plete sntisfaction, ¢iRi0
DRI, Herbert Hollister,

Write

2 876's, 82 each:
> Shea. Darlington,

25, F, B, Lar-

29, Selling
in

dianapolis,

DUR&LUMlNUM *spemauv treatvd for iicrophone di-

&hragms, 0027 ’, . Gold spot for earbons, $3.
WIBWI, It, Wayne

TRADE new 16MM. moving picture cawera for large trans-

mitting_tubes. Sell scréen-grid receiver ;md CW transwitter

(‘RYS"ALb for sale or trade. WOCVT, Dr. 8. J. Blum,
fhukert Bldg,, Kansas City, Mo.

WILL frade recé-wer and loudspeaker for good typewriter.
Orville Alexander, Cairo, Mo.

SELL REL 209 e.w. and phone transmitter.
offer accepted, WNDCY Nicktown, Pa.

TRADE or sell seb of drums. value, $185, What have you in the
h‘ansxmthm; lins? Long wave receiver? ete, H, P. Brewer,
LML CL AL, Ottumaws, [owa,

t'«bLL — Three uged W K. 211Ds ut $12 each. Two used W.E,
211A8 at $10 each, Aoney buck if not satisfied. H. J, Moran,
1776 Clastlehill Ave., Bronx, Y.

VIBROPLEXES — new and parts,

28 Cirenit, Roxbury, Mass.

92

702

Any reasonable

Rebuilts, $10. Lydeard,

|

chenp, Send for list, W2CTIT, Seaford, N,
(ST oards, logs, message blavks, ete, hﬂdf‘m" Crunesville, Pa.
POWER (‘RYbTALb* Cruaranteed exeellent oscillators. One
inch square sections of your appronmat? spemhed frequencv
Special prices: 7000 ke, band, $11.50; 35 ; frequency
precision, ,1%. Precision Plezo '\upplv, 7 Asia Bt,, Baton
Rouge,
TRANSFORAMERS? Here is what you have heen looking for
and at the lowest prices ever, Dongan 25-watt transformers
mLh Arcturus line ballast tubes. Primary: 110-120 v, zu'
ondary: 1500 v, center-tapped at 750 v. Filaments: 734, ¥
ot, 15 v, There is a limited quantity, so rush your nrder‘
to sell fast at $6.60, 1*)()-wat‘f transformer with outputs
of 60 v, V19 et, 744 of, 214, § Reduced to $2.75. Cash or
C.0.D. (_olumbxa Specxaltv Co;, 103% Longwood Ave New
York City,

V4.
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6000 v, 12000 w, 3-phase drive motorgenerator, $1500
G000 w_ 3-phage drive motorgenerutor. 87505 2000 v, 7
! phase drive, $195; 1300 v, 400 w. 3-phase dnve $125; 1000

i) w $95: 1000 v. 250 w. , B p. 3450 r.p.m. mwotors,
‘*]U 505 g h% $16.50. Converters, o:. v, d.e, to 110 v, a.e,, $35.
Queen City Electrie, 1734 Grand Ave,, Chicago,

[ Rl’bI‘ALb Highest quality, $5 up, Oscillating blanks, §
up. WeBCX

(RY\‘TALb 1.7, 2 m.e., $6; 3.5, 4 mae, $4; 100 ke, & c
eelibration and guara.nteed by Collman & Bhley, 34 West 5th
8., Erie, Pa,

81, cards, two eolors, $1 per hundred. Free samples. WaDTY,
257 Parker Ave., Buffalo,

CRYSTALS for sale or trade, %0 meter, $8: 160 meter, $G, One~
:nch teated blanks, $2.50, WICVT, 702 Shukert Bldg,, Kansas
ty, Mo
HRYSTALK: — CGuaranteed power type: 3500 kilocycles, $7.

1750 kxlocyclas $5. Will trade. WODLL, 292 W, 7ard Terrace,
Kansag City, Mo.
$300 will buy complete 250-watt
tube, Jewell meters, Cardwell condensers, ete.
I)lvm\uu 8t., Portland, Oregon,

anel transmitter, R.C.A.
W7BS, 1069

¢Q, C Q C.(3., Look at these pricex. Columbia tmnamittiug
tiiter cond ensers, working voltage 1000 d.e., I mid., $140;
nfd., !p" i 4 mid., $3.80. Working voltage 1500 d. c., 1 mld
335 % #4.50; 't mfd., $8.95. Working voltage 2000 d. Cv

i mfd ,.,“.H ‘15 2 mid $6.05, R.C.A.-Victor 30 h, 125 ma, chokes,
$1.75; 30 h, 200 ma, chokes, $2.50. Iqrst-daes tubes mth u 30-
d\y free replacement guarantee. Type X 250, 32.75; X 210
#1953 X 2K1, $2.25; X 860, $6. Write for free list, Cash or C 0D
Al merchandise guaranteed Columbia &pecialty Co., 1038
Longwood Ave., New York City,

FOR sale — 500-watt evmposite transmwitter, Will gell complete
o in parte. Write for information. Stanley . Northeott, Kadio
Htution WEDAT,

TRADE Gii-eycle aiternutor and transiormer for receiver or
what have you? WIQK,

(»EJNLRAL Eleetrio (CG1162 Navy five-watters, 750 volts on
plate, 7.5 volts on filament, standard bases, ape(‘ml spiral
platinum filament, stands heavy overload. Thousands in use.
Hpeciad, only $1.25 each. Our surpnse package iz the fastest
selling itewn we Irave had in years. Clontains 4 to 6 lbs, of radio
»"qmpment, only $#1 per package. Please include pustage. Nuff
sed! Gleneral Radio 00025 and 0“035 variable condensers,
se each. 281 type tubes, $1.50 each. R.C' 4, 201A tubes, #5c
each, Antenna wire, 25¢ per 100 ft. Rubbe vered wire, 3
fl., ouly 23¢, Neon tubes for wavemeters, 50c each, (-100
nulhameters ‘Hush panel mounting, $1.25, Aundio transtormers,
add lot, 65¢ ench, Odd lote variable (,undensem. 65¢. ANl mer-
chandise guaranteed, Sent (1. 0.D. B, P. Hufpagel, 879 8, 18th
b, Newark, N. J.

’I‘RANbF()R‘\lER specmls Mounted and.fully guurunteed.
150 watt, 650 each aside, T34, 714 ot, $7. Same 550 each side,
&5, 250 watt, 550, 750 each sxde, 734, Th o, $10.50. 700 watt,
1000, 1500 each side, 1$14.50. 75 watt, 714, 744 ct, $3.50. 10
volt, $3.50, 12 volt, $3.50. 234 volt, 10A, &3, d50—(}—i Ay B,
aig, 3;3, 84,50, 500-0-300, T4y of, $4.30. Speeials to order.
bﬁnd for new bargain list. Flectrone Labs. . %34 N. Randolph
st., Philadelphia, Pa,

TYPE 866 mex reury tubes— firsts, §5 each. Seconds (slight im-
perfections), $5 each. Secunds guamm.ud to work perfectly,
B, Bwing, Jr., 20 8, LaRSalle $t., Chicago, Il

’\F‘LL or trade xtals, 24 1500-volt dynamotor, list. Wani Edison
A8, B-6 batts, 206, 208, 861 tube. WOGFZ, Wheaton, 1il.

VIBROPLEXES, Teleplexes, Onmigraphs, Codecgraphs, wasps,
S0, 75, 100 watters, transiormers, receivers, bought, sold,
traded. Ryan Radio Co.,, Hannibal, Mo.

204A used 500 hours, $25, if taken at once. WEBPJ, 79 Eiseman,
iKenmore, N.

BULLETIN available, standard amateur appnracus Spevial
raodulation chokes, transformers and filter chokes, Push-pull
and multi-stuge tranemitters. Pontiae Engineering Co., 1100
Ave, |, Brooklyn, N. Y

20 LOD, takes all-aluminum, shield-grid, Super Wasp style
ehort—wa\,e wet, V. F. Jones, 815 Loma Ave., Long Reach, Calif.

BRAND-NEW WE211E 50-watters of the latest type with
hakelite bases and in original cartons shipped prepaid with safe
delivery and satisfactory operation guaranteed for $18 each,
WIARA, Butler, Mo.

FOR sale — complete 50—W att master oscillator power amplifier
radiophone, using three 50-watt tubes, ready to operate, Plate
supply, mercury are full-waye rectifier, 1000 watts, 1100 volts
pure direct current. Everything good as new and works per-
fectly, Net wholesale price of parts alone over $525, First $200
%akesxt, Write for description. WOEJZ, Herman Hansen, Heloit,
NANS

TLBES — Oncillators and power minplifiers, Tested in trang-
witter. Heplacement guarantee, 250°s, 210°s and 281's, $i.95.
Postage extra. 1t, V. Howard, 550% Fulton St., Chicago.
SPREADERS — for autenna feeders, Pyrex glass, Eliminate
£8X and leakage, 22 cents. WIDWA, (QH R.)
TUNGARS — Full-wave (Westinghouse) 2! smperes, for
‘f Keep-ulive” und chargers. 32, W9DWA, 5508 Fulton st.,
Chicago.
POWER crystals 3500 k.c., $5.25, Dustproof bakelite holders,
$1.50. Crystal blanks, unnmshed. #1.75. Finished oscillating
grystal blanks, $2.75. 15 rufd. Mershon condensers, $2,00, New
Sprague 5 mfd. electrolytic condensers, $1.40, Daongan’ 1000
volt each side of center, 300 watt, 10 and 20 not center tapped
windings, three volt et. 10 ¢.t, Weight 14 pounds, @,
Trongan HK volt each side center with two 20 volt wit gs,
one three volt c.t., one five Vo]t winding 1i0 watt, 33,
Al size variable mndenb»rs. $.75, Odd mwmpnnnﬂs, §2.00. Eby
sockets, all types, $.20. 100 ohm relays, #2140, Look at display
ad on page 70, l*ree Ham Sheet UnciP Dave's Radio Shack,
115 N, Pear] 8t., Albany, N, Y

Q R A SECTION

50 c. straight with copy in following address form only:

W2BNI~-W2ZZH — Edwin (!, Wilbur, 10% Park Terrace East,
New York (lity,
W"(,HF—« Perey R. Mead, 39-64 5lst St., Woeodside, Long
Island, N. Y,
wW2Ql L) — Robert MeGirr, 334 S, 16th St
Island, N. Y.
Z.‘\/ 20V —- Steven (Gareia, 1328 Amaterdam Ave., New York

ity,
W3RZY — Newt Beall, 5 Spa §t., Brentwood, Md.
W4AHS — H. G. Johnson and R. B, Webb, 1415 Dickinson
Ave., Greenville, N, ¢,
WASK —- John V., Fill, 135 14th Ave,, N., 8t. Petersburg, Fla.
WHAM-WHZZA — Don C. Wallace, 1214 Country Club Drive,
Long Beach, Calif,
W7K(z — Lloyd Colvin, 1620 North Gih St., Boise, idaho,
I} —— Merle C'ross, Washington St,, Bruin, Pa,

SCO 32-1000 volt d.c. generator, §25. B. Wood, 46-20 102nd
St., Corona, N, Y,
EXCHANGE — New ’»(i()—watt _tube, never used, for used out-
board motor, 10 to 16 h.p. . Southwick, (,ou.nt,y 8t., Som-~
erset, Mass,
ALUMINUM call letters for auto radiator or gtation, 55¢ set,
prepaid, Send cash. W2BMB, Bellmore, N, ¥

¥lushing, - f.ong

WIMK
A.R.R.L. Headquarters
R. B. Parmenter, Chief Op. “1p
‘The following ealls and personal sines belong to mem-
bers of the A R.R.L. Headquarters gang:
WIAKW-WIKP Clyde J. Houldson “*ch.””
WIBAW R, B, Beaudin.
WIBDI-W1XL F. E, Handy **{h."”
WICBD-WIKTL Clinton B. DeSoto ‘““‘de.”
WICEL J. §. Lamb, **jim."’
WI1DF Geo. Grammer ‘“‘hg.”
WIEH K. B. Warner “kbh.”’
WIES A, A. Hebers “ah.”’
WIFL-W2JR G. Donald Meserve “dm.”!
WIBZ-WI1BI1Z C., C. Rodimon &

‘shLL or trade: R.C.A. 203-4A, 211, 'Shﬂ 845, 204-A; WE211D,

12D Power Xial; 210 Nmitter; G.E. 24-1500 V. dynamnfor
WG V. MG; mercury are outfit; Jewell set tester; (Umnigraph;
‘Peleplex: other apparaius, WIARA, Butler, Mo.

RECTOBULBS, hi-power, $10; 281 type, $5.25; Power Nials,
%127 Jewell meters volt or MA, 5‘3 50, RF, $8.90; Leach relays,
$6.75 and $9; 2 mid, 2000 wkg V. Flechtheims, §8. 75, Tobes,
$11.70; Sangamo 002 5000 V. conds §1.4D; HEL kits list,
sockets Slwatt, $1.50, 204-4, heavy 99, 6% Alecoa alu-
fningm, 70 ¢ 8q. £t.: 30% off on"lhordarson Any other apparatus,
500, Henry s Radio Shop, Butler, Mo.

WIUE E. L. Battey “ev.”
NUM

LUM

GENUINE ALCOA. STOCK
ANY SIZE TO ORDER

MONITOR SIZE 6" x 10" x 7" $3.25
BLAN, The Radio Man, Inc. **4Geran
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you.have read its purpos

To OQur Readers
who are not

A.R.R.L.

members

QULDN'T vou like to become a

member of the American Radio Relay
League? We need you in this big organization
of radio amateurs, the only amateur associa-
tion that does things. From yout reading of
O8T vou have gained & knowledge of the
nature of the League and what it does, and
as set forth on
page 6 of this ksue. We should like to have
vou become a full-fledged member and add
vour strength to ours in the things we are
undertaking for Arbiateur Radio. You will
tiave the membership edition of QST delivered
at your door each month.-A convenient appli-
cation form is printed below — ¢lip it out and
mail it today,

A bona fide interest in amateur radio is the
only essential qualification for membership

AMERICAN RADIO RELAY LEAGUE
Hartford, Conn., U. 5. A.

.1 hereby apply for membership in the
American Radio Relay League, and enclose
$2.50 ($3 in foreign countriesj in payment of
ane year's dues, $1.29 of which is for a subscrip-
tion to QST for the same period. Please begin
my subscription with the .......... issue.
Mail my Certificate of Membership and send
ST to the {ollowing name and address.

Do you know a friend who is also interested in
Amateur Radio, whose name you might give
us 50 we may send him a sample copy of QST7?

P R R

" Thanks

R

For Your Convenience

QST’S
INDEX OF ADVERTISERS
IN THIS ISSUE
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capaoéfz;

8SMID
Peak Voltage

430DC
Can Negative

ERE’S a heavy-weight
wallop in fly-weight
form—the new Sprague elec-
trolytic condenser. Packing 8 MFD
capacity and a rating of 430 volts DC in-
to a space of only 13¢” diameter x 4% high
over-all.
And what advanced construction you'll find inside the
can! A one-piece rolled edged anode of pure alumi-
num without welded joint or soldering. Absolute pre-
vention of liquid leakage thru practically a one-piece
rubber top with integral vent. Unequalled flexibility
in mounting, due to standardized size and form. And
individual screw socket mounting that makes at-
tachment or adjustment almost instantaneous.

The Sprague Condenser is engineered and constructed
for maximum efficiency in practical use. Let us send
vou illustrated folder showing in detail how the
Sprague exceeds all other types.

SPRAGUE SPECIALTIES COMPANY
Offices and Factory: North Adams, Mass.

RADIO SET designers, builders
and service men are invited to get
in touch with our engineering de-
partment, and learn more about
successful tested circuits embody-
ing Sprague Condensers in their
design.
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Silver~Marshall
Is Again Making—

IPERHETS

" Man! Talk about news—that is something. The super has always been

called the Rolls Royce of radio design—and what McMurdo Silver doesn’t
know about em you could write on three inches of No. 41 wire! Absolute
10 kc. selectivity, sensitivity that drags ’em in, and not a trace of har-
monics, “repeat spots”’ or hum—try these receivers and see for yourself.

S-M 724 (AC and DC) Superhet

There are nine tuned circuits in the 724-—six (three dual-
selector) inthe i.f. amphﬁer, preceded by two tuned r.f. circuits,
plus the oscillator circuit. Uniform selectivity and hot sensi-
tivity over the entire broadcast band and not a repeat point,
Tubes required in the AC model: 524, 127, 245, 1-'80.
The 724DC (for batteries) uses: 5—'32, 1—~'30, 2—'31.

724AC lists at $99.50, less tubes. Parts total $87.50.

724DC lists at $82.50, less tubes. Parts total $68.50.

The S-M 714 Dual Pre-Selector Superhet Tuner

The 714 is the successor to the The 714 isideal for use with the

Sargent-Rayment 710 and the

712, and has a tuner design
never before attempted: a dual
preselector trf. circuit built
into a single-dial superhetero-
dyne! And you can imagine
what tuning control you get
with eleven tuned circuits!

S-M 738 S. W. Superhet C’onverter

Here is one of the newest and most interesting of all sensations—
a self-contained all a.c.operated converter which makes a
powerful short-wave superheterodyne out of any broadcast
receiver. Tuning control is by a single dial. Will give, in addi.
tion to short-wave broadcasting, phone and i, c. w, where there’s
any carrier modulation at all, Included in the list price are
eight coils (four pairs) which cover the wave length range from
18 to 206 meters.
S§-M 738 Converter, wired, $69.50 List. Parts total $59.50.

‘The nmo S-M 1931 Catalog is off the preesee. Write for your
copy. The Radiebuilder, Silver-Marshall’s official publica-
tmn. telling the latest developments of the laboratories, gives
full inside information of great value to the radio world. See
the coupon—or enclose 50c for the next twelve issues.

4,000 Authorized 8-M Service Stations are being operated.
Write for complete information on the franchise arrangement.

SILVER-MARSHALL, Inc., #3560, 0 x:

finestamplifiersand inlocations
where interference is worst.

Tubes required: 4—’24,
2~*27.

S5-M 714 Superhet Tuner
{only), completely factory
wired and tested, RCA licensed,
$87.50 List. (,nmponent parts
total only $76.50 List.

L s )
Silver-Marshall, Inc.
6409 West 65th St., Chicago, U. 8. A,

eerBend your new General Parts

Catalog with sample copy of the
Radiobuilder.

..6¢ enclosed; send Data Sheets
giving complete information on
the 724, 714 and 738 Superhets.

NAME. . .ot e

mre“
—— w——— S—
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Our Old Log Sheets Were Good, but—
Qur New Log BOOK Is Better!

“verything that you've 0 AMATEUR RADIO STATION LOG @
wanited in a log is in _—
tl. h e A,‘ E \V ()f"f i C ll a l e % PREQY |PwIr| CALLED RALLAD MBI MLSSAGES REMARKS ET¢

A. R R. L. Log Book [=H

New page design to take care -

of every operating need and - j«jf\ -
fulfil the requirements of the e >

new regulations!

New book form! No more fussing with binders, or trying to weight down
loose sheets when the breezes blow!

New handy operating hints and log-keeping suggestions, put where they
are always convenient!

il e e 3 HERE are 39 pageslikethe oncabove, 81,
x 1034", carefully designed to incorporatc

CZ/T I o G ~ : space for all the esgential information vou want
(& O and need to record about your station’s opera-
qd tion. Thirty-nine blank pages (backs of the

AMATEUR RADIO STATION l?;g pages) to be used for ng.es, gfipcrimcnts,
.. . changes of equipment, etc. Durable covers of
4 mmz'go?hmm'mmn‘ d heavy stock with space for your station call

=

; 4 and dates over which the log entrics extend.
b On the inside covers and first two pages arc
Y 7 va Sept.1.1930.. complete instructions on maintaining your

jg;\jx b log, convenient tabulations of the most-used Q

signals, miscellaneous abbreviations, operating
hints, amateur prefixes and signal-strength
scales. The information you want, always at
vour finger-tips.

\W;.

N

kept onec identifies your station; a uniform

series constitutes a progressive and permanent
AMERICAN RADIO RELAY LEAGUE < lccord'

e o ) We  honestly believe the new Official

i { A.R.'R.L. Log Book is the best you've ever

SR S T T e

@ ¢ The new regulations require a log; a well-
q

40 cents each Three for $1.00
Postpaid anywhere

SEND IN YOUR ORDER TODAY!
American Radio Relay lLeague, Hartford, Conn., U. S. A.




TYPE S04 A

the ideal high power tube
for general use

Delivers 250 watts normal output as an oscillator
or radio frequency amplifier. The standard “250-
watter”, de Forest Audion 504A, has a thoriated
tungsten filament, making for low filament current.
Where filament consumption is no objeet Audion
504 may be used with good results. Audion 504
has a robust tungsten filament and is preferred for
heavy service. A radical departure from the usual

Net price: $105.00

Characteristics of

Type 5044 and 504 de Forest Tubes plate construction is employed in these Audions,
Fil. Voltage, . ... ... aue PN 1510 making for greater l‘igidity and greater heat diS'
Fit. Curtent ... ... acsoea—8s sipation. These Audions are recommended by well-
Fit. Current. ... .. .ooonaeen.. 504—14.75 .

Plate Voltage (Max.} 2000 pnsted engineers.,
Plate Current., . ..., conenvns {Max.) 250
‘Max. plate dissipation. . ; . £ .
Amplification factor. , . .... - .. e "Q M‘l
Average plate resistancg. .. ... cv.vau.. 5000 ol r -
Average mutuai conductance. .. .. ......5000 rhese are net Pl'lces
on

de Forest
Transmitting Tubes

510 x5 Watt Oscillator. . ... ..v0he $ 9.00
503-A—g0 Watt Oscillator and R. F.

Power Amplifier 30,00
‘511~ 50 Watt Oscillator, R, F, Ampli-

fier, dModalator ar K, ¥, Power

Amplifier. .. ..o eia 30,00
545 -~ g0 Watt A, F. Amplifier and

Modulator, . ...oiiiiiiiie e . B398
BB2 7y Watt Oscillator and R. ¥,

Amplifier. .. .. oo i 24.25
S04-A—uz0 Wakt Qscillator, Madulator

or R. F, Power Amplifier,..... 105,00
504 ~~A heavy duty 250 watt oscillator

or R, F. Pawer Amplifier, tung-

sten filament. ... ... el 105.00
540 -5u0 Watt Special Oscillatar.. ... #%7.50

520-B—zgooo Watt Oscillator, R.F, Ampli-
fier and modulator, water cooled 187.50

For further technical information e 565 g4 Watt Screen Grid R, F.
address our Engineering Department s Awplifier. .. . 16.50
K - 1 . Amplifter, , 7.5
DE FOREST RADIO COMPANY 2 smplifier. S e
: 561  ~—go0 Wati Screen Grid R, R,

PASSAIC, NEW JERSEY o Amplifier. .. iiiii i . 292.50

K66 -~ Half-wave hot cathode, mercury
Export Department: vapor rectifier. oo i i 2.00

I 572 ~——Half-wave hot cathode, mercury
304 E. 45th St., New York City, N. Y., U.S. A. & VapOT Tectifier . 1u e i . 2250




nd if you would win popular ap-
proval you must look to the “audio end.” Tone quality is
the key to the radio market.

There is no such thing as “saving money” on transformers.
You only place another hurdle in the path of your sales force. The
buying public judges the price of your set by its tone quality.

‘Transformer building is an exact science—best left to an organization
like Sangamo, whose research experience and precision manufacturing
facilities guarantee results. Sangamo “A” Line Transformers are for cus-
tom set makers or manufacturers who want a “tone” advantage over com-
petition. They cost a little more but the cost of selling your set is reduced.

SANGAMO ELECTRIC CO.
SPRINGFIELD, ILLINOIS, U. 8. A.

Manufacturers of Precision Electrical Apparaius for 30 years

See Keverse
Side



‘A’ Line

Transformers

BASS i

PesoLe
wiaun 4 ]

e

e
Tt

Curve of Type “A" Sangamo
Straight Aundie Transformer show-
g uniformity of amplification at
wll andible frequencies,

e

PIN ‘THIS TO YOUR LETTERHEAD AND MAIL

SANGAMO ELECTRIC CO.

Springheld, Hlinots, U. 8. A,, Dept. U-04

o3 (For manufacinrers) 1am interested in engineer-
ing data regarding your transformers and con-
densers.

3 (For set builders) Please send circulars describing
your apparatus and latest audio hook-ups. 1 en-
close 10c to cover cost of mailing.

Address......

Type “A” straight audio amplifica-
tion. List prices.cvsercssse s $10.00

Type “B” Push-pull Input Trans-
former for all tubes. List price $12.00

Type C-171 Push-pull Qutput, for
171, 245 or 250 type power tubes
with cone speaker. List price $12.00

Type D-210, same as C, except for
210 and 112 power tubes. List
Price cvevreriiiirnsrnneess.-$12,00

Type H-171, Push-pull Output for
171, 245, or 250 power tubes for
Dypamic Speaker. List price $12.00

Type G-210, same as type H, except
for 210 and 112 power tubes. List
PriCe ovivsitineeirinieies s . $12.00

Type F Plate Impedance for usé as
choke to prevent oscillation and for
impedance coupled amplifiers. List
PriCe..vivsvirnsnsnnes

Unusual facilities for furnishing
transformers with or withont cases
reaidy for mounting and quick as-
sembly with the veceiver. Prices
an application.

Eyery. sound ¢haracteristic 1%
affected by the qu:ixty of. the
fixed condensers in 2 sei, San-
gamo builds ac¢urate piica o

dengers, molded within snover-

all enclosure of genuine bake.
lite “with only the terminils
broughe outside,” Moisture,
heat, shocks or jars will nor
alter théir characteristics nop .
affedt opération after the set
leaves the factory.

Sangamo
uIﬂLﬂI”

_ Condensers

0
. with rhost: mnmzfxaurerar
w}m hsist un rmngs bemg

erances your en-

mg depzétmcnt demunds,

ed . 50(70 vilies 1. (,,« afid

~ and built o Sanga-

dards, known through-

ut the vadio. wWorld, gmsteurs,
i 'cill men xnd minufad-




