


Just Out—
The New Fourth Edition of

By HANDY and HULL

FOR THOSE WHO DON'T KNOW IT:

The Handbook is a practical manual of amateur radio in all its
phases, published by the American Radio Relay League, the
amateur’s own organization. It starts at the beginning and
tells the whole story: What amateur radio is, How to be a
radio amateur, How to obtain your licenses, How to huild the
simple apparatus of a simple station, How to build the best
known apparatus tfor the most modern station, How to operate
the station. Enough information to keep vou busy and inter-
ested for five vears.

FOR THOSE WHO DO KNOW IT:

For years the Handbook has been the practical working guide
of successful amateurs the world over. Now it has been com-
pletely revised in terms of 1929, by Mr. Handy, the League’s
Communication Manager, as to all the aspects of operating
procedure, and by Mr. Hull, the director of the League's cur-
rent Technical Development Program, as to all its features
of apparatus and technical matters. Everything in it is on a
1929 hasis, replacing the 1928 methods which used to be good
enough but aren’t any more.
MUCH THAT IS NMEW—ALL THAT I8 GOOD

Like QST, “Devoted Entively to Amateur Radio”

Now in its L.3d thowsand
240 pages, B84 a2 914, 188 lustrotions

In wealth of treatment and profusity of illustration the Hand-
hook is a big book. Printed in usual textbook style it would
bulk 500 pages and cost at least $4, but its publication in the
familiar QST format makes for handiness and enables its
distribution at very modest cost.

$1.00 POSTPAID ANYWHERE IN THE WORLD

CLIP A DOLLAR BILL TO YOUR NAME AND ADDRESS
WE’LL KNOW WHAT YOU WANT

American Radio Relay League, Hartford, Conn., U.S.A.




ANNOUNCES
RADIOTRON
UX-866

A stindy rectitier with a low and constant volt-
upe drop.

Thisis RCA’slatest contribution to Amatenr Radio,
A hot-cathode, mercury vapor rectiticr, that estab-
lirhes a new standard of performance for the
amateur transmitter operating with rectified plate
supply.

Ample in current capacity, and possessing a low
and constant internal voltage drop, Radiotron UX-
866 in half or full-wave circnit connections, is es-
pecially suited for supplying the transmitter with
stablerectified plate voltage,—key up orkeydown.

Filameat Volts . . . . . . 25 The rugged construction. of Radlo.trog UUX-866,
Wil (4 50 the relatively low temperature at which it operates,
1, 4 oS 5. . . . .
1 amgu d@}!erﬂ o 0 the fact that no starting mechanism is required,
Hox. Peak Inverse Volts .. 5000 —-all these are factors insuring catisfactory

|
: Mux. Peak Plate Amperes . . 6 operation.
i Approx. T'ube ¥ oltage Drop (Volts) 15

If your dealer cannot supply you, the nearest RCA
District Office listed below will be glad to send
Max. Cherall Diameter . . 27/16" vou Radiotron UUX.866 postpaid, on receipt of
List Price e e e s 812,50 money order and call letters of your station.

Max. Overal! longth . . . 6-3/8"

RADIO CORPORATION OF AMERICA

TO0 W‘sf Monvae Street 2 3 3 Broa d way 235 Movntgo?xery S:ueel
Cricago. 1. New York Ci'.y San Francisco. Cal.
Santa Fe Eldg., t nit No. 1 101 Marietta Street
Dalles, Texas. Atlanta, Ga.

Say You Saw It in QST—It Identifies You and Helps QST



Taper
Plate
Cardwell
Tyvpe I9IE
Ideal Far Short i ave Receivers

““The “Best is The Cheapest

Benjamin Franklin

HE nearest Ben ever came to anything even remotely
connected with Radio was when he fiew his kite and
drew sparks of static electricity from his kite string.

The simple appurtenances of his day have been mul-
tiplied a thousand times but the same old adage still
holds good, right down to condensers.

Extra pennies invested in the best obtainable con-
densers pay handsome dividends and using second rate
condensers is poor economy.

Cardwell Taper Plate Condensers are sturdy, vibra-
tionless, hold their calibration indefinitely and the pur-
chase price includes satisfaction insurance.

Good enough for the biggest of the big boys—-fellows
fike the G. E., R. C. A., and Uncle Sam, and if they
don’t know who does? Gold plates and funny jim-cracks
may look impressive, but they don’t influence the fellows
WHO KNOW THEIR CONDENSERS.

CARDWELL CONDENSERS
TRANSMITTING * RECEIVING
FIXED AND VARIABLE

“THE STANDARD OF COMPARISON?”

Cardwell Taper Plate Condensers are made
in five capacities—.000075 to .0005.

All good dealers have Cardwells.

If you want them and vour Dealer doesn’t
stock them, send direct to us.

{.iterature is vours for the asking.

The Allen D. Cardwell Mfg. Corp.

81 PROSPECT STREET BROOKLYN, N. Y.
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Section Communications Managers of

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

ATLANTIC DIVISION

tiastern Pennsylvania waare 4. B. Morgan, 2nd 131 E. Willow Grove Ave. (hestnut Hill, Phlla,
Maryland-Delaware-District of Columbia
W3ATIR e, H. H. Layton 105 Washington St \Wilmington, Del.
SKouthern New Jersey WBCRG M. §. Letysh Rox 49, RFD 1 Cranbury, N. J.
Western New York MWNEE (8. Taylor S48 Masten Nt. Ruttalo
Western Leunsyivania WRCEQ AW, McAuly 309 Third St. Vakmont
CENTRAL DIVISION
iinois WiAbY Fred J. Hinds 5337 Oak Park BIvd,  Berwyn
{nd{ana WieYq . J. Angus + N. {llinois St Indianapolis
Kentuceky WHRRAZ J. B. \vathen, 1II Box 97, K. ¥ L. 1 Luouisvile
Micoigan . WRCEP llallae Wise YIRT Faleon Ave. Detroit
! Ohio WREBYN H. a4 (‘arpenter Nt. Ctalumbug
! “Wisconsin wavD [} > 443 Newtou Aie. Milwaukee
.f DAKOTA DIVISION
North Dakota WyDYYV R, &, \Warner 309 4th Ave. Buderiin
| Routh Lakota WIDGR D, M, Fasek o Illinois Kt. Huron
North Minnesota WIRVH €arl L. Jdabs IN22 James Wt Paul
South Minnesota WIEFK J, €. ¥ehoushek 130 Warwic 3. W.Minneapolis
; DELTA DIVISION
; Arkansas W5ABI H. K. Velte 5408 U St fAttle Rock
f Louisiana WHEB M. M. HIN mk.m
Mississippi WSAKT 4. W, Gullett 1708 23rd Ave. eridian
! ‘Tennesses W{FL Polk Purdue /v Radio Stntlon WBAW Nashvll!e
i HUDSON DIVISION
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! North New dJersey W2WR A, G, Wester, Jr. o) Princeton 8¢, \taplewood
‘i MIDWEST DIVISION
low AWODZW g W. Kerr Little Nioux
Kansas WICET &OH Amis 915 Lincoln Arve, Topeka
Missouri WAHR 1. 18 Lalzure X010 Mereier St. Ransas City
i Nebraska WIBYG {t. 8. Deihl 5805 Cedar St. Omaha
‘ NEW ENGLAND DIVISION
siannecticut W17ZL €A Weidenhammer t.'x Washington Place Bridgeport
aine WI1BIG Frederick lceez 3 K, Urescent St. Angusta
tern Massachusetts Witk . L. Ratt Roval St. Wollaston
: stern Massachusetts WM Dre, Jdobn A Tessmer, haﬂ’npr st Wareester
i New Hampshire WI1ATT V. W. Hadge b Main Nt ‘taremant
! ithade island WIRCR . N. Kraus 2 Keene st . Pravidence
Vermont WITT t!layton Paulette North Troy
NORTHWESTERN DIVISION
Alaska WWDN W. 8. Wilson 8. LHT Fern Ketchikan
idaha WTAUN-TTL dames T Young 3“8 13th Ave. So. Nampa
Montana WTAAT-TQ . W Viers g Red Lndge
; «iregon WipPp K. . Wright .nlﬂ Ross 8 I*ortland
| svashington WIFD Otto Johnson 1340 30th Ave. W, Seattle
PACIFIC DIVISION
Hawalf KeCFQ . L. Fullaway 2714 Manea Rd. Honolulu
Nevada WHTO v B, Newrombe - Verington
Lo Angeles WEAM 1 K T'ine Ave., Room 410 Long Beach Calif.
santa Clara Valley WAENX o 2 Hanchett Ave, Kau Jose
WHOZR I 3NN G2nd Nt nakland
WHW It 2 aenn Sy n Franciseo
t WeCBS 540 N. Nt amento
Arizona WHANO )WV, kirst Nt AMesa
Philippines® opl AT A Lialipia St Manila
suni Diego W6BQ G. 4. Bonair St. La Jalla
' ROANOKE DIVISION
\ Narth Carolina 4Ry Eano Schuelke R. F. D. No, 1 Ridgeway
! Vireinia WRCA I, 7. Wohlford 1R (ambridge Ave, Roanoke
' West Virginia \WRVZ .7 1. Kevnolds 1A%y drd  Ave, Huntington
| ROCKY MOUNTAIN DIVISION
; i*nlorado WICAA ¢ R, Stedman 1641 Alhion St. Penver
; 'tah-\Wyoming WEBA) Parley N. Juwmes 430 P St., Salt Lake City
' SOUTHEASTERN DIVISION
‘dahama \\'AA\Q = J. Bayne 9 Park  Ave Montgomery
Florida * 1HY i M. Winter 2111 Rossedle St Jacksanville
(teorgia-So. Carolina-Luba- Vnrm Rico-isle of Pine )
W4KT H. L. Reid 11 Shadowiawn- Ave. Atlanta
WEST GULF DIVISION
New Mexico WRARN J. ¥l. Robinsan, Jr. 222 Cumberland St. Dallas
Northern Texas WoHAMO Clenn Morgan ‘A1 Asp Ave. Norman
Oklahoma Ww50X K. k. Frankiin IRUK Valentina §t. Hnuston
snuthern Texas W5TT L. E. Radka Tucumcari
MARITIME DIVISION
Newfoundland VESAR Toval Reld Avalon House i St. Johng
New Hrunswick VEIET T, B. Lacey 1 N, B. Power (o, <t. .lohn
Nova Seotia VEIDG A 8L Crowell Viublin =i Halifax
Prince l,qwurd Island VIRIBZ ¥. W. Hyndman *5 Fitzroy Nt. (‘hariottetown, . ¥.
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, intario VESFC E. . Thompson 216 Quewnsdale Ave, ‘Taronto, 6
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fjucoec YE2BE Alex KReld {89 Logan Ave. St {ambert
VANALTA DIVISION
Athert VE4HA £, J. Taslor . 10INT-RTth Ave Edmonton
nnttsh Columbia VE5SBY 1. S, Brooks 2987 ('amosun 8t. Vancouver
PRAIRIE DIVISION
JManitoba VEHUTFV 0, R, Sinclafr 205 Cambridge St, \Winnipeg
“iuskatchewan VEAFC W. J. Plckering 314 19th St W. Prince Albert

“Temnporary offieials appointed to act nuntil the membership of the Section roncerned choose permanent
Ni'\[s hy penomination and election.




QRH

General Radio Company

N THE TYPE 558 Amateur-

Band Frequency Meter a

fixed air condenser is con-
nected in parallel with the
variable condenser. This ar-
rangement spreads a narrow
band of frequencies aver the en-
tire wavemeter scale which
greatly increases the accuracy
ot reading. Five coils are used,
covering the following amateur

bands:
Coil AL 56.000-60.000 Kc.
Coil Boooovoonnnns 2%,000-32,000 Ke.
Coil Covtvvenny,..14,000-16,000 Ke.
Coil D..oeaenn,, .. T,000< 8,000 Ke.
Coil k. ...... v 3,500- 4,000 Ke.

The accuracy of calibration is to
within 0.25¢:. When it is con-
gidered that this is the same pre-
cision as is guaranteed for the
Type 224 Precision Wavemeter
which sells at $190.00, the low
price of this instrument is par-
ticularly striking.

Type 558 Amateur Band Frequency Meter
Price - - $20.00

Bulletin No. 931

describing our complete line of A wooden case with 4 mounting
Radio L,:‘Ipparalus mck for ‘tbe cmls( and “?m' the
condenser is supplied with each

wavemeter.

will be sent on request

GENERAL RADIO CO.

30 STATE STREET CAMBRIDGE, MASS.
274 BRANNAN STREET SAN FRANCISCO, CALIF.
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1e American Radio
elay League

The American Radio Relay League, Inc., is 2 non-commercial
association of radio amateurs, bonded for the promotion of interest in
amateur radio communication and experimentation, for the relay-
ing of messages by radio, for the advancement of the radio art and
of the public welfare, for the representation of the radio amateur in
legisiative matters, and for the maintenance of fraternalism and a
high standard of conduct.

it is an incorporated association without capital stock, chartered
under the laws of (ounecticut. Its affairs are governed by a Board
of Directors, elected every two years by the general membership. The
officers are elected or appointed by the Directors. The League is non-
commercial and no one commercially engaged in the manufacture, sale
or rental of radio apparatus is eligible to membership on its board.

“0Of, by and for the amateur”, it numbers within its ranks prac-
tically every worth-while amateur in the sworld and has a history of
glorious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited. A hona fide in-
terest, in amateur radio is the only essential qualification; ownership
of a transmitting station and knowledge of the code are not prere-
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N LATE December the Federal Radio
[ Clommission presented an expectant radio

world with a Christmas package of large
proportions in the form of the long-
awaited decision respecting the so-called
continental frequencies between 1500 and
6000 ke. Throughout 1928 a prodigious
amount of study had been given these fre-
quenc1es in Washington. Numerous hear-
ings were held, thousands of applications
were received and considered, several con-
ferences were held with the other nations
of North America, technical experts labored
and reported at the request of the Com-
mission, unreckonable testimony was taken.
It has been a problem of great magnitude,
next in importance only to the determina-
tion of policies with respect to hroadcasting
and the higher frequencies above 6000 ke.
The Commission’s decisions are of what
is known as far-reaching importance, con-
cerning many phases of which it is not our
business to comment now. We amateurs
have had a vital concern in the question,
however, because included in this frequency
range are the two amateur bands from 1715
to 2000 ke. and from 3500 to 4000 ke. In
the international treaty signed at Washing-
ton in 1927 these two bands are internation-
ally marked as shared between amateurs
and the fixed and inobile services. This
means that any government may make such
sub-divisions of these bands as it wishes
amongst these three services. In our
country, of course, our government’s repre-
sentatives to the International Conference
were willing to agree that these bands
should be assigned to amateurs, except for
the extent to which the last-named band is
shared by Naval aircraft at sea by authority
of the President.

Until the regulations in this frequency

range were definitely announced by the”

Commission. however, the outcome had to
be regarded as uncertain and there was
much jockeying for position throughout the
vear on the part of various radio interests,
including many people who could not under-
stand why any such appreciable extent of
radio territory was to be given to amateurs.
Representatives of our A.R.R.L. were in
attendance at Washington throughout last
vear when these questions were bemg con-
sldered for we all know that that 3500- to
4000-ke. band is our life’s blood now, the
only piace in the spectrum where we really
have room enough to turn around in. There

is really a irightfui amount of radio acti-
vity going on in Washington zll of the time,
and we wish that the mmembers of the League

could know how much of the unseen
effort ai Headquarters is expended in the
constant effort to look after our affairs
there. Much of it never gcts reported in
QST to the weneral membership, as gener-
ally it is not “news’” unless there is some
actual change in regulations.

In the present case, however, it is with
real pleasure that we report that the Com-
mission’s announcements confirm the assign-
ment to American amateurs of these two
hands. Thus one Iong-awaited and import-
ant hurdle in our progress towards read-
justment under the 1927 convention is safely
topped.

We breathe more casily and look around
us.  We tind the guvernment radio depart-
ment talking about us in their annual ve-
ports. The Federal Radio (Commission’s
annual report to the Congress had the fol-
lowing to say ahout us:

“There are 16,926 amateur stations li-
censed. The radio division of the Depart-
ment of (Commerce has generously cooper-
ated with the commission in the handling of
amateur-station licenses.

“The international convention authoriz-
ed each (Fovernment to assign certain fre-
quency hands to amateur use. ‘The Com-
mission has followed the policy of authoriz-
ing amateur use of all such bands. The
Commission has felt that the amateur has
ﬁufﬁmently demonstrated his usefulness,
both in furthering the progress of the scl-
ence of radio and in furnishing service in
times of emergency, to justify a liberal
policy with regard to his operation.”

Amateur radio has grown in the past
government fiscal vear. The hgure 16.9.&0
represents an increase of .3 percent in
the number of licensed amateur stations.
Mr. Terrell. the Chief of the Radio Division
of the Ilepartment of Clommerce, in his an-
nual rveport to the Secretary of Commerce,
comments as follows about us in the portion
of his report relating to amateurs:

“The atmateur radio operators have re-
ceived international recognition. At the
International Radiotelegraph Conference,
beld in Washington October 4 to November
25, 1927, agreement was reached whereby
the status of the amateur radio operator



o]

was defined; his service as an experimenter
and his value in promoting international
;mud will recognized, and his continued acti-
vity assured by the allocation to him of
vertain specified wave lengths, This recog-
nition was accomplished through the eiforts
of the delegations of (Canada, Italy, Aus-
tralia, New Zealand, and the United States.
The new international treaty provides a new
system of amateur calls to indicate nation-
ality. ‘The provisions of the new treaty
hecome eifective January 1, 1929,

“In September, 1927, at the request of the
radio division, the American Radio Relay
{.eague made a survey to determine to what
extent amateurs and former amateur radio
operators are occupied in the radio industry.
While it was impossible to get reports from
all organizations employing men mmmg‘
under this heading, the list furnished gives
a fair idea of the extent to which the radio
art and industry has recognized the value
of amateur training and experience. Of
those engaged in executive positions in the
radio industry. the list shows 45 presidents,
18 vice presidents, 5 general managers, 69
managers, 87 owners, 224 engineers, 19 an-
nouncers. and 11 directors. This does not
inciude those employed as operators.” -

c»peakmg' of the International Conference
he again mentions that:

“T'he conference gave definite recognition
tn the amateur in international radio com-

Q8T
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munication. The allocation t» amateur
service of four exclusive bands and two

nonexclusive bands was secured through
the efforts of the American delegation, with
the support of the delegates from Canada.
Australia, Italy, and New Zealand. The
result is to give the amateurs much greater
agsurance of making contact with one an-
other internationally.”

‘We write in the early days of January.
January 1st, another tremendous hurdle, has
been safely crossed, and somewhat to the
surprise of some of us we seem (o be still
alive and kicking. The air seemns very much
the same as it was before: in fact, too much
so. There are no changes in amateur regu-
lations except in the width of our bands, but
every amateur knows that these widths
were changed effective the firsi of the year.
We cannot feel that there is excusable rea-
gon for an amateur operating outside the
new frequency bands—our preparation for
success within these limitations has heen
thorough and the means are at hand. All
of us must realize, whether we wet any
great pleasure in the thought or not, that
the high-frequency spectrum is now a high-
ly-organized area nicely Iaid out in neat
skinny strips, and he who gets on the wrong
side of his fence is very liable to he jerked
up without warning for trespass. We can
still have plenty of fun—let’s play the
game.

K. B. W.

Official Frequency Stations

HE Otficial Frequency Station sys-
T tem furnishes a service couperative
. with but differing from that of the
standard Frequency Stations, W9XL, which
is also operated in accordance with plans
made with the O.F.S.Committee.

The chief duties of the O.F.S8. are to in-
dicate the frequency of each transmission
at its termination, to check the frequency
of other transmissions when requested and
to aid in the general work of keeping all
amateurs within their assigned bands. The
announcement of frequency at the end of
cach transmission will be in kilocycles and
consist of four or five numerals without any
punctuation whatever.

An accuracy of at least 0.5% is required
of all O.F.S. and it is expected that they
will check their frequency meters at least
once every two months against a suitable
standard or Standard Frequency transmis-
sions from WI9XL.

See page 68 of the November issue of
-

The present list is as follows:

W6XAD-W6ZV, VE3FC, OZ2AC, W6AM,
WICK, WIAWW, WEEQ, W4XE, W5ZAV.
WOEGU, W6ZH, W2MU, W4BY. W5SP,
W7GQ, W2DS, W1BZQ, WEBGM-W6CVO.
WOIG, WIZL-WIAVW, W2CLA, W8GZ
WBZG, WOBGK, EGENM, VEIAL, WSAPZ.
W50X, W1AAC, W8BZT, VE3CO, EG20D,
W6CAE, WI9AXQ, WoCPM, W5EW, Wl-
AXA, WY9BGH, EG2SZ, W6BB, WSDAT,
W9AUG, VE2BE, W2BRS, VE4BT, OA-
5BG, WALK, EGGISNT, W1CCW, WSBATU,
W9UZ, W2EF, WEAKW, W6CDY-WBCRX
W6AYC, W6BRO, W6WN, W6BMW.
W6CMQ., WTAAT, W9AHQ, WIEFO.
W6BAJ, EG5YK, W6BZU, W1BD, W5NW.
OATCW, WEEC-W6XE, W6QX, OA5SLF.
W6QL. W5BG, W2DC, WIBVC and W2UV.

-—H. P. W.
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The Requirements of Transmitter Keying

A Review of Principles and Methods Together With Suggestions
Concerning Some Modifications for 1929 Operation

By Ross A. Hull*

array of text-books and manuals

treating radio principles and prac-

tice and the technical periodicals
devoted to the same subjects you would find
a curious disregard of considerations in-
volved in the keying of transmitters.
Through hundreds of pages the tubes are
arranged in a variety of circuits, adjusted
to fulfill the requirements of various equa-
tions and so caused to provide the most stable
frequencies at certain efficiencies. Then,
when the tubes are about to hecome useful
for radio communication the books usually
lapse into a chapter on “Antenna and Rad-
iation” or perhaps just an index. Keying
probably has received wider treatment in
(ST and The Roadio Amateur’'s Handbook
than in ail other radio publications together.

Of eonrse. there is an explanation for this
condition. Most technical manuals are writ-
ten for the professional radio engineer in
whose field keying is a problem only in
apecial instances. The commercial trans-
mitters of the present day are each pro-
vided with a frequency channel all to them-
selves. Usually they are located where in-
terference with broadcast reception is not
a consideration. Then, they are almost in-
variably erystal-controlled. Under these
«onditions the keying problem is just one of
causing the output of the transmitter to be
interrupted at perviods demanded by the
speed of keying.

In amateur work, however., where the
transmitting antenna and the neighbors’
hroadeast receiving antennas make eris-
¢ross patterns over the back fence; where
the self-excited transmitter is of necessity
the back-bone of most stations and where
the amateur signals of all the world are
hoxed up in narrow frequency hands, the
importance of the problem is of a very dif-
ferent order. And yet it is surprising how
keving is neglected by amateurs except in
cases where interference with hroadcast
listeners makes some careful censideration
of it a necessity. ‘Transmitters may he
built in accordance with what is now con-
sidered good practice. they may be adjusted
mechanically and electrically to give the
most stable frequency and the cleanest note

SHOULD you run through the wvast
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but at this stage there is usually an abrupt
break in the sequence of affairs. “That
sure is a nifty note”, is the exclamation.
“Let’s have that key—we’ll see if we can
raise someone”. And the key is hitched in
the center-tap, or the gridleak lead, where it
usually remains to cause thumps or chirps
until such time as the neighbors demand
some modification. We know all that—-we’ve
done it ourselves. Put times have changed.
The broadcast listeners must still be con-
sidered, but now, for purely selfish reasons,
the amateur is obliged to pay as much atten-
tion to the keying as any other feature of
the transmitter. Investigation has shown
definitely that even the very best “1929 type”
carrier can be hacked into an *“early 1928
ty?e” signal if keying is performed improp-
erly.

In previous articles we have shown that no
particular difficuities are involved in build-
ing and adjusting a transmitter to give that
standard of frequency stability and note
character which have heen styled a “1929
type” signal. So far, however, we have not
treated the manner in which such 2 signal
can he chopped into dots and dashes effect-
ively. We are to see that the attainment of
a high quality signal is one problem while
the keying of it without destroying its
quality is another of perhaps equal im-
portance. We trust that we will be par-
doned, therefore, if we wander off into a
thicket of preamble and explanation in our
attempt to tell the entire story.

One possible specification for the ideal
keying system for the amateur transmitter
c¢ould be outlined in this manner:

1. The arrangement should be sufliciently
simple in construction and operation to be
within the means and abilities of any
amateur.

2. The keying should be positive at all
times.

A

3. 'The output frequency should remain
constant.

4. High amplitude transients or surges
which give rise to “key thumps” should not
_ll\'esult from the opening or closing of the
ey,

5. Rather should the wave train of each
dot and dash be tapered in amplitude at the
heginning and end in order to minimize shock
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excitation of mneighboring receiving anten-
nas.
. No abnormal stress on any apparatus

I
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B

C
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7. If posgible the plate load should be
reduced appreciably or cut off entirely dur-
ing the spaces.

There is not much doubt that thesze desir-
abilities can be attained under ceriain coun-
ditions. {Infortunately, however, it does
not seem that these qualities can be “trans-
ptanted” into any transmitter in which the
tem is installed. [t would seem that as
much depends upon the condition in the os-
cillatory circuits of the transmitter as upon

the characteristics of any keyving method.
[t is on aceosunt of this that we have been

unabie to arrive at the point where we can
specify any one system as the solution to the
keying problem. And it is for this reason
that wa must attempt a comprehensive
treatment of the considerations in order
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to make it more readily possible for the
amateur to select the system iwhich most
suits his conditions and then to solve the
minor problems which will he met in the
adjustment of it.

The requirements with which we are to be
particularly concerned in the occupation of
our new bands are those numbered 1, & and
4 involving simplicity, constancy of fre-
quency and thump elimination. It is almost
too obvious to veqyuire mention that any
system fails to provide a golution for the
keying problem unless it is inexpensive and
simple. Without these c¢haracteristics the
system could never be generally and suc-
cessfully adopted. Constancy of frequency
ix now a requirement of prlme importance on
account of the narrowness of the hands and
the growing use of highly selective receivers.
Signals of constant frequency can be held
on the peak of a highly selective amplifier
and read through interference which would
swallow a signal that chirped or wandered
over a kilocyele or s0, The consideration
of key thumps is listed in the “hig three"
since the problem of interference with broad-
cast reception must always be a concern
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of the amateur. In addition, though, we
must remember that key thumps can con-
stitute a source of interference even within
our own bands.

And so, having decided what we would
cxpect of the ideal system we can examine
the difficulties in our way and the possible
methods of overcoming them.

The question of simplicity—the first of
the problems as we have listed them—is
really also the first in importance. Thump
filters and other appendages have been de-
vised from time to time but they have bheen
aused only by amateurs haunted by neighbor-
ing listeners or by particularly sincere ur
amhbitious men. The arrangement jn most
weneral use has bheen a simple key which
aoyen if it was not perfect, at least chopped
the signal .into readable dots and dashes
in the simplest possible fashion. Except in
special cases it would now seem that the
true *‘1929" transmitter cannot possibly be
keyed with a straight key, and in urging
ery amateur to install some keving re-
finements we hope to he able to present atl
feast some reasonably simple ones, At the
same time we are obliged to admit that the
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simplicity question is still inadequately an-
swered. In the laboratory work we have
found it a straight forward matter to ar-
range a near-perfect system providing
cnough chokes and resistors of the right
values were available. 'We have been able
to reduce the systems to a thoroughly prac-
tical form, however, only by sacrificing their
offectiveness.

The operation of the practical keying
systems is hampered in most cases first by
the fact that few stations have a power sup-
ply with good regulation. In almost all
instances the plate voltage and sometimes
the filament voltage makes a dip when the
tube takes its load. The frequency of the
tube output is dependent to some extent upon
the voltages and we are, therefore, im-
mediately faced with difficuities in attaining
the next important desirability—constancy
of frequency. In many cases it is imprac-
tical to install a special heavy duty power
supply line which would avoid regulation
troubles and the keying system thus becomes
entangled with considerations of the high
voltage transformer, rectifier and filter
Also it immediately is tied in with
the problems of transmitter tuning, which,
as we know, are concerned greatly with the
reduction of frequency changes due to var-
jation of tube supply voltages.

Yet another difficulty in the attempt to
obtain frequency constancy is due to the
fact that the frequency output of any but
erystal controlled transmitters will vary ag
the heating of the plate changes. If, in
keying, the load is to be removed from the

o o P
Tronsmitier 1

5 .
Nectitier

ofl

b4

@’ 0 [he

FIG &

plate during the spaces, frequency changes
will occur. If, on the other hand the key-
ing system is so arranged that the load will
be on the tube continuously, then the tube
will heat more seriously than before and the
net result will be to replace the irregular
frequency changes by a relatively constant
and probably more drastic one. On account
of these considerations also, it is seen that
the problems of keying are closely associated
with those of transmitter tuning.

The question of key thumps rotates around
the fact that consequential thumps result
if the voltage in the antenna climbs to its
full value 2t too rapid a rate. The key
thump elimination problem for the amateur
therefore consists in making some provision
which will permit the antenna voltage to
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huild up gradually. The making of this pro-
vision is made difficult by the fact that if
the tube is caused instantaneously to os-
cillate at full amplitude, the antenna voltage,
in the usual antenna, will build up too
quickly. If the tube is made to climb into
full oscillation slowly by introducing a lag
in the supply circuits, further complications
as introduced by the fact that the frequency
will be changing as the supply voltages are
climbing fo their normal value. A rapid
tfrequency “flip” will then be found at the
heginning and end of each character. Care-
ful tuning also is to help greatly in this
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case. In the same connection we have an-
other consideration which must be under-
stood. When we speak of a 2,000-volt trans-
former we are referring to its effective or
root-mean-square voltage. The voltage out-
put of the transformer is, of course, vary-
ing constantly from zero to a peak value and
hack again and this peak value is 1.41 times
that of the r.m.s. output. Now if the key
is arranged in such a way as to disconnect
the tube from the filter circuit during the
spaces the condensers in the iilter will be-
come charged to the peak voitage of the un-
loaded transformer. Then when the key
is c¢losed, unless special precautions are
taken, the tube will receive a special kick
at the start of each character from this peak
voltage. The result, far from being a grad-
ual building up of oscillations, will be the
sudden starting of oscillations of unusually
high amplitude tapering, after a fraction of
a second, to the normal value. Under these
eonditions 1 thump and a frequency “flip”
of serious proportions would most certainly
result,

And there is even another factor with
which we are to be concerned in thump eiim-
ination. It is that when the contacts of the
key open a spark occurs, this spark resuilt-
ing in a thump. If the key is located where
it breaks appreciable power it will be found
that provision must be made for the redue-
tion or prevention of this spark.

And here we find ourselves with a great
many words behind us and nothing said as
yvet of practical keying. This is unavoid-
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able, though, since we believe that we must
insist that satisfactory keying can only
arely be accomplished bv following a wir-
ing diagram. It has heen our conclusion
that the amateur must know what he is try-
ing to do with the keying apparatus in order
that he may be able to arrange it and adjust
it with the least difficulty.

The practical keying methods, to get
down to brass tacks, can be resolved into
four general divisions. They are:

{a) Interruption of the primary circuit

of the plate supply transformer.
ib) Breaking of the high voltage sup-
ply to the plate.

f¢) Variation of the mean grid potential

-—"blocking” of the grid by nega-
tive bias.

¢d) Interruption of the oscillatory en-

ergy in the output circuits.

)ther practical schemes involve & com-
hination of two or even three of these.

Scheme (a) is limited to transmitters in

whieh the time lag in the high voltage cir-
o unt is something less than about 1/50th of
second—assuming that keying is to be at the
usual hand speeds. If the lag was greater
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than this a perceptible “tail” on the signal
would make it difficult to read. Clearly the
zeheme, shown in Figure 2, is of little use
in any transmitter which is fitted with an
effective filter. At the same time it is full
of possibilities in connection with the am-
plifiers of a erystal controlled set in which
a zimple filter usually is sufficient to obtain
a pure note. Kxperiment has shown also
that it could be effective when used with &
High-C transmitter carefully tuned—for
4 transmitter of this type can also be made
to give a note of excellent quality with but
a small filter. In the case of “self-rectified”
transmitters this scheme {a) is also of ser-
vice, though the cushioning effect of a small
filter is absent. [Inless the transmitter is of
low power there will be heavy sparking at
the key contacts in any case. For this rea-
son a relay with particularly heavy contacts
is desirable.

Scheme (b), the interruption of the high
voltage circuit, is the one ohvious method of
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keying a transmitter equipped with an ef-
fective filter. It is, however, the scheme
most likely to produce trouble unless pre-
cautions are taken. Let us examine the case
of & straight key placed in the negative high
voltage lead.

Assuming that the transmitter has beecn
adjusted satisfactorily and that the key in
Figure 3 is open, the condensers C will be-
come charged from the transformer-
rectifier system to almost the peak voltage of
the transformer. At the moment when the
key is closed the transmitting tube will re-
ceive this peak voitage and will break into
oscillations of abnormally high amplitude.
This first burst of activity will last only for
an extremely small fraction of a second
until the load taken by the tube reduces the
charge on C to the normal voltage under
foad. At the moment when the load came
on the transformer, the voltage output drop-
ped as the result of poor regulation and
after overcoming the lag introduced by the
choke Ch. this drop appears at the tube,
reducing the amplitude of its oscillation to
the normal steady value. But this is only
half the story for we know thai changes.
in plate voltage cause changes in the oscilla-
tion frequency. When the supply voltage
made its dive at the closing of the key not
only did the amplitude of oscillation change
but also the frequency output fiipped sim-
ultaneously; the net result of the whole pro-
cedure being the production of a heavy
thump due to the sudden starting of par-
ticularly heavy amplitude oscillations and a
drastic frequency flip due to the Lhange in
supply voitage. At the opening of the key
a flash would occur at the contacts resuit-
ing in another thump and frequency splash,
probably of lesser proportions.

In order to overcome these troubles and
reduce this system to a practical form it is
now clear that we require:

1. A wmeans of preventing the ilter
capacity from charging to the peak voltage
of the transformer.

2, Some refinement to improve the regu-
lation of the plate supply.

3. A reduction of the frequency change
with plate voltage change in the transmitter.

4, Apparatus effective in reducing the
flash as the key is opened.

f,  The introduction of a time lag so that
oscillations, even of normal amplitude, will
not build up suddenly.

Since these requirements are common to
most keying systems, we will postpone con-
sideration of them momentarily.

Scheme {c), the blocking of the grid. is
another sound method of stopping and start-
ing oscillations for the work can be done
at this point with less electrical effort than
elsewhere in the transmitter. The simple
connection of the key as in Figure 4, how-



FEBRUARY, 1929

ever, does not by any means constitute a
“1929” type keying system. As in the pre-
vious case the filter capacity becomes charged
to the peak voltage of the supply unit when
the key is up. When it is closed the tube
receives the same voltage kick as in the
plate lead keying system and the same sort
of thump and frequency flip result. 'The
spark at the contacts is now very much less
on account of the lower current in this circuit
but other troubles are introduced by the
fact that in some tubes the grid does not ac-
cumulate a sufficient negative charge when
free to completely “block” it. The grid
can be provided with an external source of
negative charge to overcome this, as shown
in Figure 5 but the major faults of the
system still exist. With the possible excep-
tion of Number 4 the requirements for this
system are the same as those of scheme (b).

The method listed as (d), the interrup-
tion of the energy in the output circuits, has
the immediate advantage that the tube may
oscillate continuously, so making it impos-
sible for the filter to become charged to the
peak voltage and so avoiding some of the
difficulties due to poor regulation in the
power supply. The arrangements shown in
Figure 6 still have the disadvantage that
the antenna is bumped into sudden oscilla-
tion and possess the ability to provide a
heavy radio frequency spark at the con-
tacts as the circuit is broken. The neces-
sary refinements for this method could bhe
listed as:

1. A means of introducing a lag in the
building up of oscillation in the antenna.

2. Provision for the avoidance of flash-
ing at the contacts.

OTHER CIRCUITS

Some possible combinations of two of these
four methods, (a), (b), (¢) and (d), are
given in Figure 7. At A the double contact
key or relay is arranged so as to break the
primary of the high voltage transformer
simultaneously with the negative high volt-
age circuit, the idea being to avoid permitting
the filter capacity to become charged when
the key is open. The arrangement shown at
B is a combination of schemes (b) and (c).
In this case the breaking of a single lead
interrupts both plate and grid circuits. A
great many other combinations are possible.

REDUCING THE SYSTEMS TO PRACTICAL FORM

In considering the attainment of the de-
sirable refinements let us first talk of re-
quirement Number 1—a meansof preventing
the filter capacity from charging to the peak
voltage of the transformer. Of the basic
keying systems only {a) the interruption
of the plate transformer primary can be
freed from this consideration,

Perhaps the most direct solution to the
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problem is that shown in Figure 8. In this
case a double contact relay serves to discon-
nect the filter when the key is up. During
the spaces the filter will—if the condensers
are in good condition—zretain its charge and
only the normal voltage will be obtained
when the key is closed. Troubles would be
introduced if the two contacts did not open
and close at exactly the same moment and
for this reason careful adjustment of the
relay would be essential.

The use of a double contact relay which
breaks the primary of the high voltage
transformer in addition to the negative high
voitage lead is another method of prevent-
ing the filter capacity from becoming charg-
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ed to the peak voltage. As shown in Figure
7A a resistor can be placed across the cun-
tact in the primary circuit so that when
the load is taken off the output of the filter
the input voltage to it is reduced by an
amount necessary to keep the voltage across
the filter capacity constant at all times. A
high voltage voltmeter is desirable in order
to permit correct adjustment of the resistor
R. 'The two relay contacts, in this arrange-
ment, must always be adjusted so that the
contact in the high voltage lead opens after
that in the primary and closes before it,
that is, unless they operate exactly simul-
taneously.

A simpler scheme is that shown in Figure
9. In this case a resistor is connected across
the output of the filter so that there is au
continuous current tHow from the supply
syvstem. In this way the condenser is never
permitted to maintain a charge equal to the
peak voltage. Unfortunately, however, its
charge will be somewhat higher than the
normal operating voltage on load, its exact
value being dependent upon the capacity of
the condensers and the resistance of R. As
R is reduced the voltage built up during the
keying spaces is less but it does not come
down to the normal operating voltage until
the load drawn by R is equal to that taken

Fi1G. 6
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by the tube in vperation, Then the voltage
would stay constant only if R was removed
at the instant that the tube started opera-
tion. Which simultaneous removal is rather
impractical.

Considerations of simplicity, cost and re-
liability of operation it would seem, boil
the situation of the peak wvoltage down to
the use of a resistor across the filter output
-—the resistance and current carrying ca-
pacity of the resistor o be determined by
the voltage of the supply and the permis-
sible current drain from the plate supply
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additional to that taken by the tube. A
practical value of drain current through
the resistor hag been found to be about £5%
of the tube plate current. For & trans-
mitter cmploying a single UX-210 this
would therefore be approximately 15 m.a.
The value of the necessary resistance is ob-

E
tained by Ohm’s Law R = 5'1‘— For a 500-volt

supply it would therefore be §00 divided by
.016, the result being about 33,000 ohms.
In most cases, particularly if t;he new mer-
eury vapor rectifiers are used, @ much
gereater drain than this can be aﬁ'orded and
the necessary resistance so reduced. A re-
sistance of "0 000 ohms, which would give a
drain of 25 m.a., would be permissible in
many cases. The points to remember are
that as the resistance is lowered its effec-
t-iveness in reducing the condenser charge
i3 increased; but that beyond a certain
puint, dependmg on the constants of the cir-
cuit, this increased etfectiveness is at the
expense of smoothing action in the filter;
that the low drain currents require 2 some-
what expensive amount of resistance but
that the high drain currents require resis-
tance of higher current rating, making the
expense probably of the same order. For
the low current drains necessary with tubes
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of the UX-210 or UX-862 type, it is pos-
sible that a satisfactory resistor could be

built up irom “B climinator resistors” ob-
tainable from most “10 cent” stores. For
the higher drain currents, grid leak resis-
tors oi suitable current rating wounld be
affective,

THE REGULATION PROBLEM

And now, when we ¢xamine the second
necessary refinement of our list we are faced
with one bright fact. It is that the resistor
which we have just mentioned is in itself &
partial solution to this second problem. [t
certainly will serve to make a plate supply
with poor regulation fair and a supply with
zood regulation better. At the same time
it is not necessarily a complete answer. In
order to aftain good regulation in the sup-
ply circuits it is first necessary that the
regulation of the supply line is good. As-
suming that the filament is lighted from =
separate transformer a simple check on
this is to throw the tube load on and off by
keying the transmitter; at the same time
watching the filament voltmeter. If the
filament voitage flickers more than about .1
volt, it is evident that something should
be done zbout the supply line. The dif-
ficulty often can be overcome by running the
plate transformer from one power outlet
and the filament transformer from another.
In the case of high powered transmitters,
however, this may not be effective and the
installation of a heavier supply line may
be desirable. Providing the filament vol-
tage stays constant during keying, attention
should be given to the high voltage supply
zystem. The most direct check of the high
voltage regulation is to connect a voltmeter
across the output and note the fluctuations in
voltage caused by keying. With the Keno-
tron rectifiers usually employed in the
amateur station, it will be found that an ap-
preciable drop in voltage as the load is
thrown on cannot be avoided. With the new
mercury vapor tubes or & mercury are
rectifier, however, it should be possible to
obtain a supply voltage which does not
change more than 15% as the load is
thrown on and off. In many stations a high
voltage meter will not be available and for
the check a d.c. milliammeter connected in
series with the drain resistor at M in Fig-
ure 9 can be used. The plate meter will
serve effectively for this purpose.

Aside from considerations of the rectifier
tubes, poor regulation in the high voltage
supply system can be caused by the use of a
transformer or choke of too low a rating.
We insist upon the desirability of using a
high voltage transformer with a power rat-
ing of at least three or four times the
power input with which the tube is operated.
Similarly, in the case of the filter choke and
any other chokes in the high voltage sup-
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piy leads, we would suggest the use of
chokes with a rated current carrying ca-
pacity of at least twice that of the mormal
plate current. ‘The use of such over-sized
transformer and chokes may entail more
expenditure but the added cost will be com-
pletely justified. In this discussion we have
assumed that the high voltage and filament
transformers are separate instruments. If
this is not so it is almost certain that dif-
ficulties will be faced in maintaining a con-
stant filament voltage unless the rating of
the combined transformer is a great many
times that of the total load to be placed on
it. Filament flicker, of course, affects the
output frequency of any but crystal con-
trolled transmitters. ‘The lag hetween
tilament voltage and filament temperature
makes the change in frequency from voltage
fluctuations a relatively slow process and,
as a result, serious frequency “chirps” can
be caused as the transmitter is keyed. It is
possible to arrange contacis on the key or
relay to short a resistor in the filament cir-
cuit when the key is down, so compensating
for the voltage drop on load, but the
scheme is quite complicated. 1t is our firm
belief that a separate filament transformer
should be used in all cases.

PLATE VOLTAGE VS. FREQUENCY CHANGE

fn our list of necessary refinements we
have as the third item “A reduction of the
frequency change with plate voltage change
in the transmitter.,” Consideration of the
cxtreme desirability of such & reduction and
possible means of accomplishing it have
heen given lengthy treatment elsewhere in
this and past issues of QST.! We will not
attempt to cover the ways and mnieans in
detail in this discussion but we feel that we
must stress the particular importance of
the problem in the field of keying.

In the average poorly designed and poorly
adjusted self excited transmitter it is pos-
sible for a 7Hh% drop in plate voltage tn
cause a frequency change of the order of
15 ke. When the transmitter is keyed with
a straight key in the center tap lead. it is
therefore possible for a frequency flip to
oceur in which the output frequency swings
over about 10 ke. Key eclicks on the band
in which the transmitter was working un-
doubtedly would result. The much sadder
part of the story, however, is that if the
keying svstem was arranged and adjusted
with the greatest care g0 as ta give a tap-
ered wave train as in Figure 1C the fre-
quency flip would be replaced by a slower
frequency chirp extending over the whole
15 ke. and capable of greater interference
than before. An approximate statement in
summing up this condition is that in any
poarly adiusted self-excited transmitter key-
1, QST August 192% page 9. ST, September 1928
O and 25,
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iny must result in either clicks or chirps.
It is only when the frequency change due to
plate voltage change is negligible that the
tapered wave train so essential to the elim-
ination of clicks can be used without creat-
ing a conseqguential chirp. And it is only
when the self-excited transmitter is correct-
ly arranged and adjusted that frequency
change is reduced to a negligible quantity.
Perhaps the greatest single factor in im-
proving the plate voltage-frequency char-
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acteristic is the use of a High-C tank circuit.
Other important requirements are; careful
adjustment of grid leak resistance, grid ex-
citation, antenna coupling and antenna tun-
ing. Naturally, the monitor is of the great-
est value in permitting the effect of these
and all adjustments of the keying system to
he observed.

REDUCING CONTACT SPARKING

As the fourth retinement we have listed
the reduction of flashing at the key or re-
lay contacts. If we could take a “slow
movie” of the opening of the contacts we
would find that at the moment when
the contacts first separate the voltage
behind the ey builds up and ares
across the gap between the contacts. As
the contacts continue to separate the
length of the air gap is increased to the
point where the voltage is insufficient to
maintain the are. If a path has been pro-
vided across the contacts which would
momentarily provide a place for the cur-
rent to go when the contacts first opened
the are would never have heen started.
Such a path can be provided without dif-
ficulty in the manner shown in Figure 10.
The action of the condenser resistance com-
hination could be explained very approxi-
mately hy saying that when the contacts
first part company the oncoming voltage
finds that it is easier to flow through the
resistance R into the condenser ¢ than to
break down the air gap befween the con-
tacts, By the time the voltage has fully
charged the condenser (! it finds that the
contacts have opened too wide to permit it
to jump the gap. The resistance has the
cffect of slowing down the charging rate
of the condenser and its work is therefore
of great importance. If it were not present
the condenser would be charged aimost in-
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stantaneously and it is possible that there
would still be time for the voltage to jump
across the contacts before they had opened
heyond the critical point. The resistance
also serves to slow up the discharge of the
c¢ondenser when the contacts are about to
close, so avoiding a flash at the time when
its charge is dissipated. Unfortunately no
values for the capacity and resistance can
be given which will serve under all condi-
tions. A I1-ufd. condenser and a 400-ohm
potentiometer type variable resistor usually
will permit of satisfactory adjustment,
however.

INTRODUCING A TIME LAG

The nse of an inductance in the circuit
being keyed in order to introduce a time
lag and so taper off the wave trains has
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heen common practice for many years. An
inductance has the properiy of opposing
any change in the magnitude of & current
and its use is therefore the obvious method
of introducing the necessary lag. In the
past a great many thump filters have been
a’esf'ribed, each one having as its founda-
iion an inductance in series with the "'md
or plate wiring in which a direct current is
fiowing. Unfortunately they have not been
wenerally successful, chiefly on account of
the difficulty of adjusting‘ the inductance
to the value necessary. On account of the
poor frequency-plate voltage characteristic
of many transmitters any choke which had
sufficient inductance to taper the wave
trains caused s frequency chirp or “tail.”
(‘hokes of lesser inductance avoided the
chirp but left a click or thump. Further, it
was found that constants given in a QST
article on some successful arrangement did
not work out satisfactorily in &another
transmitter. It was not appreciated by the
amateurs using the systems that the de-
sirable constants were dependent upon the
constants of the filter used, the adjust-
ment of the transmitter and the particular
value of plate current at the moment. A
wide variety of chokes of different values
rarely exists in the amateur station and,
ag is testified by many hundreds of Imn-
formation Service queries, thump flters
were widely considered the bunque. The
very same circuits are to be recommended
in this discussion as have been suggested
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all slong but there are two factors which
should contribute towards making them
more practical than they have ever been.
First they are specified to be used with a
transmitter in which the frequency change
for a 100% change in plate voltage is not
more than two or three hundred cycies—a
condition which can be attained veadily by
using a High-C tank and by careful tuning.
Then, the chokes are provided with a prac-
tical means of varying their inductance
continuously. The time lag circuit cousists
therefore of a choke, sometimes used in
conjunction with & condenser, the choke
being shunted with a wvariable resistor.
Some effective systems arve shown in Figurve
11. At A the key and time lag ecircuit are
arranged in the plate lead and in conse-
guence the choke should be capable of
carrying the plate current without exces-
sive voltage «irop ‘Whenever po~s1ble a
special transmitter type choke of hetween
5 and 10 henries should be used but in the
case of & transmitter employing a 1U7X-210
tube a “B eliminator” choke, or two of them
in parallel, could be made to serve, In the
arrangement in which the choke is in the
grid circuit the primary of an audio fre-
quency transformer can be put into ser-
vice for the lower powered transmitters
while a “B eliminator” choke can be used
for medium or high powered sets. A suit-
able resistor for use acwvoss the choke is
gpecified under Figure 11.
ADJUSTING THE SYSTEMS

The adjustment of any of these systems
c¢an be earried out most e‘ieutlvelv with the
aid of & monitor. The first move, of course,
is to adjust the transmitter with the key
down until the cleanest possible note i
obtained. With any given filter this con-
dition will be obtained when the frequency
change due to plate voltage change is at a
minimum. In getting the cleaneﬁr, note one
therefore puts the transmitter in the best

te,
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condition for successful keying. A vaiuable
check on the adjustment of the transmitter
can be made by connectmg one or two
lamps in series with the primary of the
high voltage transformer so that the out-
put voltage is reduced by, say 50%. A
switch is then arranged so that these lamps
can be shorted out. Opening and closing
the switch then provides a sudden change
in plate voltage and, if the transmitter is
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poorly adjusted, the process will result in
an appreciable change in the output fre-
quency. By listening in the monitor the ex-
tent of the frequency change can be ob-
served and adjustment can be continued
until it is at & minimum. With the average
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SOME PRACTICAL KEYING ARRANGEMENTS
PROVIDE

At A the kew and lag cireuit Ch.,
in the center tap lead, so opmatma in both the plaie
and grid d.c. circuits. In this case the inductance
Ch. must be capable of carrying the giid and piate
currenis without undue voltage drop. At R the kew
i3 in the center-tap lead while the lag circuit ia in
the d.c. grid lead. The inductance in this inatonce
carn be of wuch lower current rating than that used
in A. The arrangenient is therefure ureful tn cases
where the available choke i8 not wound with suf<
ficiently heavy wire to serve in Lhe plate wiring. In
the ciccuit ¢ both key and choke are in the grid
ecircuit o scheme which 18 particularly suited for
high-current tubes with which key sparking, when
the wlate circuit 8 brokem, ia often difficult to
eliminate. The arrangement [? shows the key in the
urid circuit and the lag circuit in the plate lead.
This connection ia well adapted ior use with high-
current tubes also since key aparking is readily
¢liminated and the lag circuit s in a posgition whers
it can play eecond part in reducing the possibility
of audden high voltage surgen reaching the tube
during kewing. " It iz a wuseful errangement when
the ovailable choke happens to be heavy enough
for service in  plate circuit. The resistor R
(deseribed in the itext) performa a fumction essentinl
to the succesaful aperation of any of the circuita in

R2 are connected

self-excited transmitter fitted with a High-
C tank the frequency change resulting from
a sudden 509% plate voltage change can
readily be reduced to the order of 1/350 per
cent ( 200 cycles at 7,000 ke.) Under such
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conditions even a very gradual taper on the
wave trains, which ordinarily would give
a serious chirp, would be tolerable.

In adjustment of the shunt resistor R2 it
is as well to listen with the monitor tuned
to zero-beat with the transmitter for pos-
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reducing the peak voltage built up in the jlter dur-

ng the keyinyg spaces.

KI—Variable rexiator of wire wound or carbon-pile
tupe, 400 or 500 ohms.

f2——=When Ch. i8 of the wrder «f [0-50 hesiriea,
10,000 ohms. When Ch. iz between 5 and 10 heniies
5,000 ohms. For operation in the grid circuit or
the plate circuit of (ow-powered transmitters re-
sixtors similar to the Rradleyohm are serviceahle.
For most plate circuits, howmver, wire wound

sistors or carbon-pile resistors similar to the
Bradleyleak are necessary.

’e—Wire wound resistor belween 20,000 wnd
20,000 depending on ltube used, See text

jized condenser, voitage rating of at
least half plate wvoltage when wused in grid or
center-tap. Voltage rating equal to filter con-
densers when used in plate le

Ch.—Audio frequency transformer secondary for use
tn grid circuit of low powered transmiiter. (inod
“B Eliminator” choke jor grid circuit of wmedium
or high powered transmitter. When used in center-
tup or plate lead & choke rated well above plate
current of tube i9 mecessary. Inductances between
5 and 50 henries are suitable providing R2 ia of
the correct value. [n some cases a smaller choke
may be found efective without R2.

O—5 ar 1 pid.

gible thumps and with the beat note at
about 500 cycles for any possible chirp. No
difficulty will be had in finding the adjust-
ment half way between the thumps and
chirps.
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KEYING THE RADIO FREQUENCY ¢CIRCUITS

PEixperiment has indicated that it is not
readily possible to key in series with the
tank circuits or the feeder of antenna with-
out producing thumps. At the same time
such keying is particularly free from chirps
and has the advantage that the plate supply
system can be loaded continuously. In cases
where interference with broadcabtmg is not

7o Antenna.
or Feedors A

4—~LF;T}

NEYING U' A
A‘iV'I'EN H?
REC MMENDI»L!
#400- OR LT‘z.-E-KC

DAND

wk vondensers are adjusied so thai

When ih
the fwo . erg show ithe auwme i
will be a voltage node near the
coil and sparking at the relay
will be ai « miintmum. What
the capacity between the open u/ut'h‘ 3 3
conditions. will be leqgst cjfeclive in permitting the
vadietion of a **back-wave.” [n gchewe B u single
aciontyet vilun <3 used wnd by the wonipulation of
condenscra and £ 1% vossible to Lring the
noltage rmade right ul the relay when sparking and
the “bnck-wave’” wnny be ices noticenble than with
xcheme A. Uhe location of the wode can be found
~onveniently by listening to the trunsmitter in the
monitur then inﬂr‘hmq the anienna or feeder wiring
at different places swith @ gr,zw-u;wer. When the
location of the wvoitape wnode 8 touched the
frequency ri.rmrm will be caused. Nveither sys is
partioniariy jres from thumns thongh the keying cun
lm made wnusnally “cleai’.

a consideration they might well be put into
service, heymg in the feeders or antenna
as shown in Figure 12 provides the possi-
bility of a particularly steady frequency
when adjusted correctly but its use has
been found satisfactory only on the 3,500 or
1,716 ke. bands. On the higher frequencies,
even if & relay with low capacity contacts
is used, it has heen found that & back wave
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is radiated. In installing such a system
it is 1mportant that the contacts are at a
point of low voltage in the system. Perhaps
the best plan is to place the relay within
5ix inches or so of the antenna coil, adjust-
ing the series condensers until the voltage
node is at the center of the inductance. A
neon bulb is aimost indispensable in .o-
termining the location of the node.

SPOILING A GOOD KKYING SYSTEM

One of the most important of many un-
solved problems in the self-excited trans-
mitter is the elimination of the frequency
changes resulting from changes in plate
temperature. In any self-excited transmit-
ter the frequency can he held extremely con-
stant, once the tube has heated fully, just
30 long as it is left in full oscillation. (Jn-
fortunately 2 keying system which changes
the load on the tube also changes the plate
temperature and some frequency shift re-
sults. If the system is one which permits
the tube to oscillate continuously, the plate
heats more rapidly and attains a higher
temperature, making the result about as
sad. The use of a High-C tank is of con-
siderable value in reducing the trouble on
account of the fact that the tube capacity
is then a lesser percentage of the capacity
across the tank coil. Even so, the difficulty
still exists. At the moment we find that our
only recommendations are that the tube is
always operated so that the plate is never
run at the temperature which shows color
when the filament is suddenly switched oif.
In High-C transmitters, providing the input
does not exceed the tube rating, this con-
dition can be obtained readily.

Another way in which keying can he
made to wreck a good signal 18 by mount-
ing the key or relay where it will cause
the transmitter to vibrate. It is very de-
sirable that the key be mounted on & table
separated from that on which the transmit-
ter is located. When a relay is used it also
should be on a separate mounting, prefor-
ably one attached firmly to the wall. An
aliernative scheme involves mounting the
relay on rubber sponges.

The relay itself is an important item, In
any system where keying is accomplished in
the radio frequency circuits & velay is es-
sential to avoid hand-capacity effects. When
keying is pezi‘ormed in the plate circuit or
the center-tap of a transmitter operating
from more than 500 voits the use of & relay
is also of the greatest importance. In fact,
it is considered good practice to use a relay
in all keying #ystems.

SOME SPECIAL SY3TEMS

The keying of a well dd]usted master-
ONe Illator-amphner transmitter and particu-
larly that of a crystal controlled transmit-
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ter is in general simpler than the keying of
self-excited transmitters since the fre-
quency-plate voltage change is not a con-
sideration. Thump elimination, in these
cases, is the one important object -and it is

0sC.
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KEYING SYSTEMS PARTICULARLY SUITED
#OR USE WITH M.O.P.A. OR GCRYSTAL
CONTROLLED TRANSMITTERS

frn the circuit A the lime lag unit is in the bias
fead t5 the amplifier grid. in wmost cases the mere
opentng of the grid circuit will swt prevent the
fiow of amuvlifier current and for this veason the
batiery B 8 included. Jjts purpose iz to hammer
the amplifier yrid wnegaitve when the key 18 up.
The vesistor R1 ia used Lo limit the current flowing
jrom R through the key when it {8 down. 4 5,000
vl gridleale will serve when B does nol exceed 35
volts. A proportioviately higher resistance i8 rve-
quired when B iz of a higher woltage. B s ad-
Jjusted with lhe key up wuntil the amplifier plate
current iz zera.

The connection of the lag ecircuit in the high
voltage supply to the wmvliier as in circuit B is
degirable when medium or high bower i3 used in
order to provide « “‘cushion’’ against plate wvoltage
surges during keying. Ch, and R2 are aa specified
under Figure 11.

simplified greatly by the fact that the wave
trains can be tapered without serious fre-
quency chirp. The amplifier of a master-
oscillator transmitter can be keyed in the
plate circuit though this requires the con-
nection of the key and time lag circuit in
the positive high voltage lead if the oscil-
lator and amplifier are operated from a
common plate supply. A relay would be
essential in such a case to avoid the danger
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of receiving a shock. [t is probably pre-
ferable to arrange the key and lag circuit in
the amplifier grid lead as in Figure 13.
Similar arrangements c¢an be used for
the crystal controlled transmitter.,
- Other more complex arrangements could
be drawn up in dozens—the circuits given
represent but a few of the hundreds of pos-
gible variations. A great many others have
appeared in QST from time to time and un-
doubtedly will continue to appear. The im-
portant points are just that all of them
are aimed to accomplish the same result
and that it is an understanding of the ob-
jectives and possible means of attaining
them which will be of the greatest service
in the adjustment of any of them or the
evolution of others.

i Pl ~ =

Standard Frequency Transmis-
sions From WO9XL
Schedules for February

Srhedula AT Sehedile (17
Gentral Central

Standard Frequency Standard Frequency

Time (PM) n ke. Time (PM) in ke.

5:00 7,300 3:00 20,000

12 7,225 3:12 29,000

7,150 3:24 24,000

7,075 3:36 . 14,400

7.000 d:48 14.300

4,000 4:00 14,200

3,750 4:12 14,100

3,500 4:24 14,000

Division of Time

4 minutes—CQ CQ CQ de WXL WIOXL
WIXL.

3 minutes—-sgeries of letter “d” with the
dash about five seconds long and broken
every half minute for station call letters.

I minutes—- —frequency- ke.

4 minutes—time allowed to change to
next frequency.

DATES OF TRANSMISSION

February Schedule
;)’ -‘.’B”
Sth “A?

23d By

All O.F.S. should use these transmissions
to keep their frequency meters calibrations
within the required limits of accuracy. It
will be appreciated if you will send us a
report on your reception of these signals.

See page 8 of the November issue of QST.

-—H.P.W.

.S traysifs

There is another reason why you should
“pin” an ARRL emblem to your car.
W5AMK had one on his car and five hours
after it had been stolen, it was recovered by
the police. He believes the yellow and black
diamond had a great deal to do with it.

- vt v a
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A New Type of Rectifier Tube for
Amateur Use

0. W. Pike*

and H. T. Maser*

wentages!

rury Qre redquires a iarge amount of accesaory equipment.
thermionic tube that combines the soanplicity of operation found in the KNenotrom with the low
ai drop characteristic of the mercury vapor tube.
veioyment in rectifiers that the winateur has yet seen and ai this time whe
suttable power supvly systems for vur <1929 transmitters,

The watier of vblaining suitable rectifiera for plate supply systems for ainateur transwitters has
been one upon which wiuch work has been ecpended.
the chemical rectifier ia cumbersome and aloppy, the Kenotron has a high internal drop and

Practicadly all rectifiers have some bud digad-
Thia articie describes o new niercury
it bids jair to become the most imporiant

K we are looking about jor
il {8 of extrems impeortance to wa.—Ffditor,

HERE has recently been developed
for amateur use a new rectifier tube
known as the UX-866, involving a
new principle of operation. This
tube is known as a hot cathode mercury
vapor rectifier, and ‘the purpose of this

It may seem strange that the current can
increase without an increase in voltage un-
til it is remembered that as the current in-
creases more positive ions are formed
which further neutralize the electron charge
around the filament and permit additional

article is to tell something of its
characteristics and the best condi-
tions for its use,

‘The new tube employs a hot
cathode of the ‘““Wehnelt” type
and contains mercury vapor. It
differs from the usual mercury
are tube in two ways, First, it
operates at relatively low tem-
peratures so that the vapor pres-
sure of the mercury is low. This
results in a high breakdown volt-
age between the clectrodes in an
inverse direction. Second, the
rectified current is made up of
electrons emitted from the fila-
ment rather than irom a pool of
mercury. In this respect the
tube {3 similar to the ordinary
high vacuum two-electrode recti-
fier tube but it differs from the
high vacuum tube in that the
ionized mercury vapor neutralizes
the electron space charge around
the filament. This means that
where in the vacuum tube a hun-
dred volts or more might be re-
quired to give a certain plate
current the mercury tube will
wive the same current with only
about 15 volts between plate and
tilament. Of course, just as in
the vacuum tube the current can
never be yreater than the elec-
tron emission of the filament, but
up to this point the vnltage
necessary to pass the current is

practlcallv independent of the current and

is never more than about

EADIOTRON
UX-366
T'his tube borrows a
little from wmost  all
the tunes with which
we are familiar. The
nlament is of the fat
ribbon  coaved  {yps
drawing 5 amperes
wt wolta. The
plate is aboul as large
ws o quarter dollar
and its edge is turned
down  towards the
jdament. The wplate
load terminates in a
cap such ax 8 jound
on the 222 and the
glass envelope is gimi-
lar in gize to lhe 210,

‘volts.

’@I;feseu;rch Laboratory, General Electric Company,

Schenectady, N. Y.

electron current to flow.

The cathode is a coated ribbon
filament which gquickly assumes
its operating iemperature when
the filament wvoltage is . applied.
This type of filament is especially
well suited for operation in mer-
eury vapor and is not harmed by
high inverse voltages; that is,
voltages in a reverse direction
during the half cycle when no
current is flowing., As the volt-

age drop within the tube is al-
ways low there is no harmful
jonic bombardment of the fila-
ment, since the ions which do
strike the tilament are moving
slowly.

The low voltage drop in this
tube results in increased d.c. rec-
titied voltage for a given a.c.
supply and =also improves the
voltage regulation characteristics
of the rectifier. The only reduc-
tion in rectitied voltage when the
load is increased is due to the
drop in the transformer and filter
windings. The low tube drop
also allows the use of circuits em-
ploying rectifier tubes in series
whlch is not. usually & desirable
connection when using high
vacuum tubes.

The low drop is largely inde-
pendent of tube geometry so that
a simple inexpensive electrode
structure is possible. This results

in a somewhat smaller tube than a high

vacuum tube having equivalent outpat.
As with high vacuum thermionic tubes,

this type of mercury rectifier does not re-
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quire the usual starting mechanism, as elec-
tron emission is available as soon as the
filament is lighted.

The tube is designed so that under nov-
mal voltage and current conditions, its op-
eration is independent of temperature up to
an ambient temperature of 50° C. (1222 F.)
Higher temperatures are not usually en-
countered but if under special conditions
the ambient is greater than 50°, an air blast

{200 ma)
rersge}—-

FIGURE 1. TWO TUBES ARE USED IN A FULL-
WAVE RECTIFYING CIRCUIT

With condenger input to the jilter, the peak cur-
rent through each tube ia approximately three times
the average output current jrom the two tubes. This
Jilter arrangement should be used where the output
;mltuge i relatively high wad the output current is
low.

should be used in such a manner as to cool
the lower portion of the tube.

The method of rating this tube differs
from that used in the past with vacuum
tubes and may require some explanation.
Heretofore, rectifier tubes have usually
heen rated on the basis of a.c. supply volt-
age and the d.c. load current. (eccasionally
the d.c. voltage was also given. This method
was very convenient where there was little
variation from the usual single-phase full-
wave circuit. However, with the low volt-
age drop of the mercury vapor tube it is
possible to make use of a variety of circuits,
some of which involve the use of tubes in
series. The former method of rating then
becomes incomplete and often misleading.
For this reason the rating of this new tube
is stated in terms of the fundamental limits
of the tube. There are two such limits.
The first is the maximum peak inverse volt-
age which is the safe flash back limit which
the tube will stand while vperating within
the rated temperature range. 'The other
limit is the peak current through the tube,
which is dependent on the emission avail-
able. In the UX-866 these are 5,000 volts
and 0.6 amperes respectively.

The peak inverse voltage in single phase
¢ircuits may be taken as 1.4 times the total
transformer voltage (r.m.s. value). The
peak plate current is not as easy todetermine
us it depends upon the filter constants. With
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a large condenser (greater than 2 ufd.) on
the rectifier tube side of the filter (Fig. 1).
the peak current per tube is roughly three
times the load current from two tubes.
With a large choke ({greater than 10
henries) on the rectifier tube side of the
filter (Fig. 2) the peak current per tube is
approximately 1.5 times the load current
from two tubes.

No attempt will be made here to include
all the rectifier circuits sometimes used with
this tube, but the accompanying table shows
the ones most useful on single phase cir-
cuits. However, three phase circuits are
often desirable when three phase power is
available,

This table assumes the use of several
well known transmitting tubes. For every
case the maximum allowable plate voltage
for e.w. use is chosen except for the UX-852
where both 2000 and 3000 volts are listed.
The maximum safe input current to the
iransmitting tube is also assumed. A suit-
able rectifier is then shown for each trans-
witter. It is interesting to note that either
two or four UX-866 tubes will supply every
ordinary need for plate power for amateur
transmitters.

The last two circuits are of special in-
terest, where greater than 2000 volts is re-
quired. Here two tubes are used at each

Aoomay
gyl
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FIGURE 2, IN THIS CIRCUIT ARRANGEMENT,
THE FILTER INPUT IS THROUGH A CHOKE

Here the peak current through euch tube ia omly
approzimately one and a half timeg the avernge out-
put current obtained from hoth tubes. A sucrifice
in output voltage results, though, aid this iype of
tilter should be employed in cases where the output
voltage may be low but where high oulvut current
ig mecessary.

end of the transformer so that full-wave
rectification is accomplished without the
use of a transformer mid-tap. As this con-
nection makes full use of the transformer
without increasing the peak inverse voltage,
twice the usual voltage may he obtained.
Two tubes act in series with this circuit,
but this does no harm as the combined volt-
age drop is very low.

It is interesting to see how the choice of
filter affects the output obtained.  For
instance, in supplying the UV-203-A tube,
comparatively low voltage but high current
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iz vequired. Here a choke is used next to
the tube to reduce the peak tube current
at the expense of the voltage ouiput. In the
case of the UX-852, at 2000 volts, lower
currents are required so that 2 condenser

EURS

LAYOUT FOR AMAT
BT P PO
Voirage [oen Thge | £ Y g

UX-210] 450 10.060 jzUx8s6| 1250 | 0.090
*

1250 )0.175 |2Ux866| 3500 |0.265

aw 12000 ] 0.100 [2ux-aes| 3500 | 0.300
860

113000 {0.100 tx866) 3500 | 0.150

W24 A1 2500 | 0.275 |4Ux-866| 3500 | O 400

Wer L

I,\'I)I(A’I'IVG VARIOUS USES
U/ X-468
The chove tahle indicates a suitabie uwftf'r and
itlter @y rangement  for  transniitlers e pioyiny  gie
mnyrenl (ypes of tubex rommnnlu wsed by amateurs.
o A 8in ILf"/ gnurlu the probl i ;:u‘kma
correct combinalion. for most o 2
. The cases treated are varied ¢
ether conmbinatioin to be delermined
guenswork being involved,

TABLE OF THE

may be used next to tha tube without ex-
ding the peak tube current limit. The re-
sult is a higher output voitage than in the
former case. The only difference between
the two cases is whetler a choke or a con-
denser is placed on the rectifier tube side of
the tilter.

There sre a few uperating limits which
might be emphasized here, although they
are covered in the instructions accompany-
ing the tube.

The filament of the UX-RG6 tube should
always be operated at raied voltage. Less
than this voitage may result in a high volt-
age drop across the tube with consequent
bhombardment of the filament and eventual
loss of emission or even puncturing of the
bulb. Greater than rated woltage will
shorten the life of the filament by burn out.

A 1JX base is provided, the grid and plate
terminals being anused.

During shipment the mercury may have
beecome spattered onto the filament and
anode and therefore when tubes are first
placed in operation the filament should be
lighted at normal temperature for a few
minutes with no plate voltage applied to
the tube in order to properly distribute the
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mercury. Onece in service, it should not bhe
necessary to repeat this process.

‘When starting rectifiers using these tubes,
at more than 2100 volts peak inverse the
filament should be lighted for 80 seconds be-
fore plate voltage is applied. This may be
automatically accomplished by a time delay
relay in the plate circuit.

During Jife the hulbs will «ventually
darken. This is not an indication of the
end of life and tubes should not be discarded
on this account.

—tBeStrays sy

A new printing has been made of the
Constitution and By-Laws of the A.R.R.L..
vevised to March 1928, A copy will be
mailed upon request to any member of the
League.

An idea of «untrollmg regeneration in
the short-wave receiver is u.uggested by
W8AXW. A variable resistor of 50,000
ohms maximum is connected in series
with a 250 pufd. fixed condenser, the two be.
ing shunted across the tickler coil. The ro-
tating arm of the resistor is connected to
the side of the coil going to the “B” bhat-
tery so as to reduce “hody capacity eifects”
This method, he states, pave as good con
trol &8 the use of a “throttle” condense:
with the added advantage that it caused
practically no detuning when heing ad
Justed.

“With two or more wires in a counter-
poise, care should be taken that this ar-
rangement does not act as an inefficient
Hertz and absorb most of the energy from
the set. In ome particular station, the
counterpoise was of such dimensions that it
resonated to the wave on which it was de-
sired to transmit. After taking down
four of the six wires and testing abhout
every piece of metal in the vicinity, the
trouble was corrected by cutting two feet
off each wire and using a four-wire counter-
poise. This trouble was fought against
for eight months before it was finally con-
quered.”—WHAUR.

oW \WHERE
3

“

THE MISSING
SOLDERING
PASTE “
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An Examination of A. C. Plate Supply

Considerations Governing the Use of Self-Rectification in Our New
Bands and Precautions Which Must Be Observed in,
Its Employment

By Ross A. Hull*

UST as svon as the findings of the
Washington Conference had seeped
into our minds, reconciling us to the
coming of a new phase of amateur

radio, we came to think that the [orth-
coming restrictions were to spell the doom
of ull self-recti-

take carc of the necessary refinement and

adjustment of the apparatus involved.
The whole trouble rotates :iround the
fact that the frequency of the output of
the xelf-excited transmitter is influenced by
the plate voitage—that in any such trans-
mitter in which

fied transmit-
ters except
those employing
erystal con-
trol And our
sorrow at the
thought was all
the more acute .
on account of
our knowledge
that the selt-
rectified trans-
mitter, as the
result of s
simplicity, was
an important
part of amateur
station  equip-
ment. OQur be-
lief, however,
now appears to
have heen pre-
mature. Experi-
ment with =&

the plate vol-
tage is alter-
nating con-
stantly from
zero  to  maxi-
mum the attain-
ment of a near-
constant fre-
quency is at
oncee difficult.
The output fre-
quency of a well
adjusted ¢rys-
tal - controlled
transmitter on
the dther hand.
is not dependent
on the plate
voltage of the
amplifier tube
or iubes. Let
us, then, use its
performance as
a standard

variety of self
rectified trans-
mitters in the

oratory has in-
dicated that the
signals trom
such transmit-
ters most ¢ertainly ecan fulfill the re-
quirements of a “19292 type” signal ¢f only
the transmitiers are desiyned ond adjusted
correctly. At the same time, the fact that
the signals from these transmitters are so
much more dependent upon careful design
and operation of the equipment than is
the case with d.c.-supplied sets makes it
necessary to emphasize to the prospective
user of self rectification the precautions
which are to be so important. Very clearly,
the lawful existence of the self-rectified
transmitter must be dependent upon the
evtent to which amateurs are willing to

# Asgociate Technieal Editor, ?ST. In Charge AR.

R.L. Technical Development Program.

dreat e,

A SELF-RECTIFIED TRANSMITTER WITH A ‘1929 I'YPE”
SIGNAL

tritted with a High-C laak and o means of wmatching the
frequencics generated by both tubes such o transmitter is jound
to perform in the 1829 manner providing it ig adjusted with
The grid condenser, rnoié wvisible in the wther
phatographsg cum be seen  bhetween the two tank condengers
immediately under the wing wnut of the coil miunting.

against  which
to compare
those of the
other types of
transmitters -to
he considered.

Assuming
that_the ampli-.
fier of the crystal transmitter is a
single tube supplied with an alter-
nating plate woltage, its output, neg-
lecting the side-bands, c¢ould he «de-
scribed as chunks of energy, all on one fre-
quency, generated every other 1/120th sec-
ond (on the positive half of each cycele of
the supply frequency). This output could
be indicated as the horizontal lines A of
Figure 1.

In contrast to this we can consider the
output of a single self-excited tube opera-
ting from the same plate supply. In this
case the Jfrequency is varied with each
change in the plate voltage and, since the
plate voltage is alternating continuously
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the frequency of the output is never con-
stant, If the transmitter is mnot par-
ticularly well arranged or adjusted we
have found that the frequency change re-

o

TI08

1106

T04

7102

Ti00

sulting from a 100 percent voltage change
can be of the order of 15 ke. on the 7,000-ke.
irand. As more representive of the average
poorly adjusted transmitter we Thave
shown this in Figure 1 as 10 ke.

QsT
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causing the frequency to “fiutter” over
only one hundredth parf of the territory
cluttered up by the poorly adjusted trans-
mitter B.

The influence of the side-bands over the
interfering capabilities of the signal is in-
dicated in Figure 2. At A the oscillation
frequency of the well adjusted crystal con-
trolled transmitter is shown as a single
vertical line occupying an insignificant
amount of territory. On either side of it
are represented the side-band frequencies
produced by the modulation of the 60-cycle
plate supply and its harmonics. The am-
plitude of the harmonics bheyond the second
is of a verv low order and, for the purpose
of facilitating the comparison, they can
be neglected. We can, therefore, consider
the crystal-controlled transmitter as emit-
ting & signal 240 cycles wide. The diagram
B is a similarly approximate representation
of the output of the poor self-excited trans-
mitter. In this case the fluttering oscilla-
tion frequency occupies a band of frequencies
10 ke. wide. The side-band frequencies exist

The curves B jn that figure, again
neglecting  side-bands, represent
the possible frequency output of
this poor self-excited self-rectified
transmitter. Whenever the tube is
oscillating, its frequency is diving
acrosy a piece of valuable territory
wide enough to accommodate half a
dozen good amateur signals. The
signal  from the c¢rystal-con-
trolled transmitter, though it is
broken into innumerable pieces
17120 of a gecond long, is all on
the one frequency and in conse-
quence the note in the receiver will
te s musical one. This etfect could
he likened fto piaving a single note
on piano every other 1/120 of
a id. The note produced hy
the =ignal from the poor self-ex-
ciled transmitter, howover, cannot
possibly have a musical character

¢ince the effect is then to be
fikened to piaying every mnote on
the piano during each 1/120

wecomd! It is hardly to be won-
dered uat that the average self-
reciified  =zignal 1 a wretched
zplutter znlashing itself over five
or six times more territory than
it has any right o occupy.

The Curves C in Figure 1 represent the
output of a single tube, self-excited self-rec-
tified transmitter in which a successful at-
tempt has been made to reduce the effect
of plate voltage changes over the frequency.
In this case the frequency “flutter” result-
ing from the constantly changing plate vol-
tage has been reduced to the order of 150
iveles—a condition which has been ob-
tained without difficuity in practice—so

THE

Frequency

SELF-RECTIFIED TRANSMITTER IN PLAN -
Showing, {n particular, the wmounting of the tank coil, the
na el apd anicnnn condengers avd meter and the radio

vhoke,

in this case also and since they follow the
oscillation frequency in all its fiutterings

they can be shown alongside the outer-
most limits of the oscillation frequency
by the single vertical lines. Again

taking into account the side-bands pro-
duced by the fundamental supply fre-
quency and its second harmonic we see that
the zignal from this transmitter oceupies
10,240 cyeles! Diagram €, representing the
output of the “1929” self-excited, self-recti-
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fied transmitter, shows the oscillation fre-
quency fluttering over 150 cycles and carry-
ing its side-bands as before. The territory
occupied in this case is now but 390 cyecles.

Complications are introduced by

Q8T

v

B

At B is seen a representation of the

actual output of one transmitter built in the

laboratory as a typically poor transmitter fit-
ted with average tubes and poorly adjusted.

the use of full-wave self-rectitica-
tion—when one tube is made to os-
cillate on one half cycle of the sup-
ply frequency and another tube on
the other half. 'The chief trouble
is that the two tubes in the aver-
age present-day transmitter do not
generate the same frequencies.
Figure 3 provides a comparison
of the output of a crystal controlled
transmitter, a poor self-excited set
and a good one—each employing
full wave self-r eLtmcatlon At A, as
the standard of wmparlson, is in-
dicated the output of the crystal
transmitter. As hefore, the os-
cillation frequency is indicated by a
single vertical line with the side-
band frequencies similarly indi-
cated on each side. In this case,
however, the most important side
band frequency is 120 instead of 60
cycles since both halves of the sup-

ply cycle are being utilized.
Further, the second harmonic now
produces side-band frequencies,
at 240 cycles on each side. The
territory occupied by the signal,
again neglecting harmonices other than the

|
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second, is now seen to he 480 cycles or twice

that ouupxed by the half-wave trans-
mitter.

THE SELF-RECTIFIED
The xummetnmi arrangemeni of the apparatua in dyparent in
this view.

TRANSMITTER IN FLAN

The oscillation frequency produced by one
of the tubes fluttered over the frequencies
shaded by horizontal lines while the other
tube, on account of differences in its char-
acteristics, produced frequencies fluttering
over the terrltory indicated by the vertical
shading. In this case the signal, including
the two main side-bands, occupied a band of
frequencies 23,480 cycles wide! By fitting
this transmitter with a High-C tank and by
tuning it carefully the frequency fiutter of
each tube was reduced to the order of 200
cycles but the band of frequencies produced
by each tube was still separated by ap-
proximately 1,400 cycles. The eifect was
that indicated at C in Figure 3. One tube
was producing frequencies fluttering over
the shaded area “a” while the other tube
was emitting frequencies covering the ter-
ritory “b”. Each tube of course had its own
set of side bands. The equivalent total fre-
quencies covered in this case was 2280
cycles. Reconstruction of this transmitter
to obtain mechanical symmetry and to per-
mit the adjustment of the frequencies pro-
duced by each tube resuited in an output

similar to that indicated at 1. In
this case the frequencies emitted by
each tube were almost cxactly similar,

the width of the flutter was reduced to about
150 cycles, and the total territory cut down
to the order of 530 eycles.

In all of this discussion, of course, the
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representation of the character of the
signals are approximate only and
tuite incomplete. They are intended

nnlv to bring out two points of major
importance.

ia) That the side-band frequencies pro-
duced by a heavily modulated low frequency
plate supply cause interference which is
quite infinitesimal beside that resulting from
the frequency flutter in the average pre-
zent-day self-excited transmitter.

{b) That the full-
wave self-excited trans-
mitter is likely to cause
more interference on
the amateur bands than
the half-wave trans-
mitter since the two
tubes usually produce
two separate groups of

frequencies, and be-
cause the important
side band frequencies

are twice as far apart.

At the same time it
should be understood
that the capabilities of
the self-rectified traus-
mitters in interfering
with broadeast wecep-
tion are not influenced
greatly by frequency
flutter and that of the
two broadcast inter-
ference factories the
half-wave transmitter
probably would be the
more formidable.

Let us now e¢xamine
some ways and means

1 LS FDR
"THREFE RANDS

The upper coil. used

of reducing frequency
flutter and of setting
the output of the two
tubes to the same fre-

ke, band  (uencies.  The ideal

P m,'-" method, of course, is
,,,,“,m Py to use crystal control
; The i with d.c. on the crys-
n‘ : i tal tube and the a.c. on

;',m ‘hﬂucojj’g:_” the amplifiers. No com-
ration conmists of  1Mlaint could surely be
furna of uuullar issued against the sig-

L 75 nal from such a rig,
correctly adjusted.

th ai de diame-
ler of 2147,

With gelf-excitation the
problem is a much more
difficult one. ‘The first

move, we believe,
shouid be the arrangement of a particular-
v High-C tank circuit. In this way
the officiency of the transmitter will
i:e lowered 'ipplemahlv but the cha,ng‘e<
in output frequency resulting from varia-
tions in plate voltage will be reduced to such
an extent that the loss of efficiency in the
transmitter itself is compensated for by the

HFEBRUARY, 1929

concentration of ¢nergy within & narrow
band of frequencies and the resulting im-
provement in signal at the other end.

There appears to be some misunder-
standing concerning the use of High-C cir-
cuits which has led to the suggestion that
while ngh-b is satlsfactmy for tubes such
as the UX-210 or UX-203-A its use with
the higher impedance UUX.852 results in
excessive loss. The fact of the matter is
that the L/C ratio which will give a certain
rlegree of effectiveness in flutter reduction
for a tube of high impedance or low capacity
or both differs greatly from the 1./C vatio
of similar effectiveness for a tube of low
impedance or high capacity or both. With
any type of tube it should be possible to

I‘ |I"

[, ....... - E2GH0 CYieSs

provide un L/C ratio which will be eifective
to the same degree in improving the plate
x'ultage~f1equency characteristic with a
similar sacrifice in transmitter efficiency.
In short, there is a different optimum L/C
ratio for each different type of tube. The
exact ratio—the extent to which the High-
C principle is carried—is, of course, greatly
dependent upon the practical 1nterest of the
individual in the interference problem, and
his willingness to avoid thinking in terms
of antenna current. The amateur can. rest
assured, however, that the High-C principle
has a thoroughly sound theoretical founda-
t}ion. We hope to discuss it at some later
date.
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The particular apparatus chosen for the
tank circuit in the transmitter illustrated
consisted of copper tube inductances of the
dimensions shown and two Type 199 Card-
well condensers connected in parallel. It
will be noticed that the inductances are
larger than those used in the UX-210 High-
C transmitter’. In the construction of the
transmitter this tank circuit is arranged be-
tween the two tubes in such a way as to per-
mit almost exact symmetry in the grid, plate
and filament connections. The complete cir-

Ux-852

o ane)

hov

TSR

FIG. 4. THE CIRCUIT USED IN THE SELF-

RECTIFIED TRANSMITTER

('1—850 ppfd. receiver {ype variable condenser.

i"¥—Two $20 unfd. Cardwell tr itting d a8
in parallel. A single condenser of about 3500
wnfd. with supicient plate spacing twouid be
sntisfactory.

2—g,000 pufd. jized condensers (6000 woit rating)

C4—850 ppid. yrid condenser (5000 wolt rating)

(58,000 pu id. fixed condensers (500 wolt rating)

121—-20,000 ohin agrid leak.

l1—Antenna coil of copper tubing 14" cutside diante-
ter. 5 iturns should serve for wmost antenna
or feeder systems.

toé—"Tank coiln, illustrated and described elsewhere.

§.F.D.—160 turns of 28 gauge d.c.c. wire on wonden

dowel vods 5/8" diameter.

cuit used is given in Fig. 4. It can be seen
that it is similar to the self-rectified circuits
which bave been used all along. The only
important difference is in the arrangement
of the filament wiring to provide & means
of adjusting the oscillation frequency of the
two tubes to the same figure. ¥ach tube
is provided with its own pair of filament by-
pass condensers and the center-tap lead be-
tween them is made of a bare copper wire
on which slides the filament clip return T,
from the inductance. In the photograph oi
the front of the transmitter this lead can
be seen between the two dials and at the
by-pass condensers. The moving of the
elip on this lead from the center position
¢hanges the frequency of one tube up and
the other down so permitting them to be
matched. Other schemes are possible such
as the use of variable plate blocking con-
densers®, individual variable grid condensers,
small variometers in the grid or plate
leads, or small condensers connected be-

1. QST, August 192%, page 9.
2. QST. JAanuary 1928, page 32.
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tween grid and plate of one or both tubes.
Many such schemes were tried in the ex-
perimental transmitters built but all of
them had the disadvantage that any change
in the constants in one tube circuit shifted
the frequency of both tubes in the same
direction. The frequency of the tube being
adjusted moved faster than that of its mate
but it was necessary to cover much territory
before the frequencies eventually were
brought to the same spot. The arrange-
ment used in this transmitter is, admittedly,
a crude one. It does permit the two fre-
quencies to be brought into line, however,
with much Jess difficulty than was ex-
perienced in the use of other methods.

The mounting of the remaining apparatus
in the transmitter can be seen in the illus-
trations. The arrangement can, of course,
be modified in a great many ways to suit
the likes of the individual. The important
point is just to preserve the nearest possible
approach to exact symmetry in the endeavor
to make wiring not common to both tubes,
of the same length. If this is not done the
frequency generated by the tubes may differ
to such an extent that the provision of 2
satisfactory means of bringing them to-
gether would be very greatly complicated.

The construction of a half-wave trans-
mitter need hardly be touched upon since
the arrangement will be just that necessary
for d. ¢. uperation. The modification of the
transmitter illustrated for half-wave use
would merely consist of the removal of one
of the tubes, its associate plate condenser
and its radio frequency choke.

The tuning of a self-rectified transmitter
is a similar process to that of adjusting
a d.c. supplied transmitter with the one im-
portant difference in the case of a full-wave
set that the two tubes must be adjusted to
wenerate the same frequencies. In this
work the use of 2 monitor of some kind is
absolutely indispensable. With the average
“1928"” type self-rectified transmitter the
frequency “flutter” was so great that the
frequencies of the two tubes overlapped even
if they were five or ten ke. apart. With
a High-C transmitter in which the usual
care has been taken with grid excitation.
and antenna tuning the two separate groups
of {requencies generated by the two tubes
will be distinguishable in the monitor right
up to the point when adjustment of the
filament ¢lip return merges them into one.

Our personal opinion, resulting from sev-
eral weeks of intensive dabbling into seif-
rectification in all its forms, is that in cases
where the station is so located with respect
to broadcast listeners that interference with
them is not a consideration the self-rectified
transmitter is an entirely practical proposi-
tion just so long as the amateur is willing
to build it correctly and maintain it in a

iContinued on Page &%)
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Coming!
Governors-President Relay

CE again we have an oppmtumir
for a worthwhile relay in which all

amateurs in the continental United
States could and should take part.
The inauguration of the President of the
{Inited States takes place on March 4, 1929,
In 1921 and again in 1925 we amateurs se-
cured a message from the governor of each
state addressed to the new President. We
successfully  relayed those messages to
Wa\hmgton, D. ., delivering them to the
President right aiter his inauguration. At
a later date the routing of each message,
and full details of the relay including the
handling of “service” messages to Head-
quarters concerning difficulties in securing
messages and getting them off on schedule
e reported m QST. This year we want
r,( ‘put it over” again—and have some good
fun and practise in relaying at the same
time. Every station on the air will be
looking for the traffic which will he
originated simultaneously in forty-eight
states (we hope all 48) and those stations
nost alive to the situation will have a
chance to handle a good share of the traftic.

The relay will take place on the {hird and
Fourth. of March 1922, beginning at 6 pm,
E.S.T. March third and continuing through
to 5 pm, E.S.T. March fourth, after which
a1l the messages that have been received
will he delivered at the White House. Get
vour station in readiness—and mark the
dates up where you can’t forget.

Each Section Manager in whose territory
there is 2 state capital is designating an
amateur to approach and secure a message
from his governor addressed to President
Hoover for transmission on this occasion,
We are depending on each operator so des-
ngnated by his S.C.M. to do his level best
‘ a message and see it started on its
\ operly. The messages will be limited
» fifty words where possible and of course
will he in the nature of congratulatory mes-
zages tollowing the inauguration.

By the time this notice appears arrange-
ments will be practically wmpleted by the
Washington Radio Club for a continuous
watch to be kept at several of its different
inember-stations, and on the different fre-
guency bands simultaneously. MObt of the
effort wiil be spent in covering the 3500 and
7000 ke. bands thoroughly, at rhe Wash-
ington end, although suitable periods of 14.-
000-ke, work ave also planned in the tenta-
tive line-up which is expvected to include
W3NR, W3HL, W3GT, WSBWT., WSBKW,
W3AGW and W8CDQ. Wi1MK at Hartford
will also asgist in collecting traffic for Wash-

ington or seeing it on its way as quickly and
efficiently as possible. The regular W1MK
schedules for March 2 and 4 will be sct aside
in favor of ‘“‘general” operation, to enable
the scheduled stations as well as the Head-
quarters station to take a full part in the
relay. 'The stations of the Washington Ra-
dio Club have handled (fovernor-to-Presi-
dent traffic before and can be depended on
absolutely to take care of everything sent
in their direction. We ave informed that
these stations will call CQ GPR DE W3—
each time before combing the hands for
traftic Washington-bound. All stations are
invited and requested to participate. West-
ern stations should relay their messages to
mid-west and eastern stations for QSP to
Washington.

President Hoover may know that ama-
teurs can do these things—hut we want to
once again put over the usual good vper-
formance and bring to his attention the fact
that amateur radio is still 100% there!

Following the relay don’t forget to send
complete and exact copies of the messages
you handled showing the time received, the
time forwarded, and both {or all) stations
with which the message was handled. If
you have comments on the relay please
make them on separate sheets—ithe copies
of messages with notations are most impor-
tant of all to tell the tale, though. We
want speed in relaying these messages—~-but
first of all we must have accuracy. Every-
one is asked to check his timepiece so the
messages will correctly tell their story. Of
course break-in operation will facilitate the
message-handling work. Use it if possible.
In any case, send no faster than the other
fellow can copy, and you will thereby cut
down on the time of relaying the messages
which would otherwise be taken up by re-
peats. What we want to be able to do is to
make a file of the messages turned in as
originating in each different state, show-
ing consecutive handling of this message
through different stations as one reads the
file from top to bottom. That means that
we shall need copies from everyone handling
or copying a message. Some of the mes-
sages travelled over more than one route
during our last relay of this kind, too—and
we want to be ahle to tell the whole story
in QST. Please mail vour copies and re-
port promptly on March fifth. Don’t for-
zet to be ready for the messages which will
o on the air at 6 pm E.8.T. March third
{the same as 2 pm, P.S.T.)!

—F.E.H.
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A “1929”

By Paul S

a receiver, built with some modifica-

tions on the general idea suggested

by Mr. Hull’s four-tube receiver de-
scribed in QST for November, 1928. It may
be of interest to those who would like to have
a highly selective receiver for amateur work
and still be able to listen to high frequency
broadcasts and commercial stations which
are found between the amateur bands.

The peaked audio amplifier provides ex-
cellent selectivity when a narrow bhand of
irequencies is spread over the range of an
ordinary vernier type

THE FOLLOWING is a description of
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Receiver

. Hendricks*

whether or not the peaked stage is cut in.
It may be noted that the two-megohm resis-
tor, R* which supplies bias to the last audio
stage when the peaked stage is in use, be-
comes connected across the audio transform-
er secondary when the peaked stage is
switched out. The effect is that of cutting
down the amplitude slightly on the high
end of the audio range. However, the of-
fect will not be noticeable on good broad-
cast reception.

Another photo shows a front view of the

receiver. The tuning dial in the center op-
erates the condenser

tuning dial, but to
cover the entire range
from say 3,000 ke. to
15,000 ke. would re-
quire perhaps three
dozen coils. It would
then be suitable for
o.w. signals only, as
the peaked amplifier
ruins broadcast qual-
ity Accordingly this
receiver was provided
with a switch to cut
out the peaked audio

C, Fig 1. The knob at
the left operates the
volume control and
the one at the right,
the regeneration con-
trol. 'The output jack
is at the lower left and
the filament switch at
the lower right.

The resistance for
regeneration control,
15, instead of being in
series as usual, is con-
nected as a potenti-

stage and couple the
nutput of the detector
directly to the second
audio stage, also cutting in a bias battery
on the audio stage allowing it to give
ood quality.” This gives a considerable
drop in volume when changing from the
tuned amplifier to the untuned amplifier but
due to the large volume obtained with the
tuned stage it is usually desirable to reduce
the output by means of the volume control.
Then, when switching from tuned to un-
tuned, the volume control may be readjusted
and the signal level will not differ greatly.
The amplifier switch may be seen in two of
the photographs mounted on top of the audio
frequency transformer. between the two
tubes at the left end of the set. The con-
nections are shown in Fig. 1., the switch be-
ing marked ‘“tuned” and ‘“untuned.”

By complicating things a bit more another
stage of audio might be added and the
switching arranged to cut the extra stage in
when the peaked stage is cut out, thus
maintaining the volume level of the same
order as with the peaked stage in and the
volume c¢ontrol set at maximum.

The volume control R. is connected direct-
iv across the audio transformer secondary
terminals and therefore may he used

’A.R.R‘L. Technical Development Program.

THE COMPLETE RECEIVER

ometer. This arrange-
ment is apparently
no more critical than
the usual method and the point of oscilla-
tion stays nearly in the same spot over the
entire range for any one coil-condenser com-
bination. The “B” battery drain due to
the potentiometer arrangement is negligible,
being less than one half mil with a 100,-
000-ohm potentiometer when using 45 volts
on the detector. ¢In this receiver the 15-
volt tap for the detector works fine on all
bands including the 28,000-ke. one. By con-
necting the “B” minus to the “A” minus
lead outside the set, the potentiometer is
automatically disconnected from the “B”
btz;ttery when the filament switch is turned
off.

The plate inductance L', for the peaked
audio stage is, as used by Hull, a Ford
secondary. A 0.01-ufd. condenser across it
brought the tuned peak to about 1,000
cyeles. The coil is fitted with a wooden core
and mounted on the sub-base with a wood
serew from the bottom. ‘This may be seen
in one photo between the cable connector
plug and the screen-grid audio tube at the
rear left corner of the set. The 0.01-ufd.
fixed tuning condenser, *, may be seen,
edgewise, in front of the Ford coil and the
cable connector plug, and above the Am-
perite unit. It is fastened to the eireuit
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wiring by long screws on which additional
condensers may be mounted if it is desired
to lower the tuned sudio peak.

The various tuning ranges are obtained
by piug-in c¢oil-condenser combination units.
They may be zeen in the photographs and
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fits into a {r. R. jack and makes the ¢round
connection to the low potential side of the
eircuit.

The coil-condenser assembly is really quite
leple. The two units are joined by a pair
of %" brass strips which are drilled at

each end to pass 0-32 brass

machine screws. One end goes
under the thumb mnut on the
condenser. The other end is
bent at a right angle and screw-
ed to the side of the ¢oil form,
with short 8-32 serews, for which
the form had been drilled and
tapped. 'These strips are at-
tached to the grid side of the
tuning condenser and the grid
end of the tuning coil is soldered

= e

i
o

to one of them. The grid end
of the coil also connects to the
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R l—530,000 ohmy,  “riddenk tupe registor'
i2—10G ching. 7 intor,

R3—35 vhana,

ar r.f.e.

it resistor,

bu-uaus cond 5.
> fxed mma‘ﬂnw:
rity  JLEER condenser.
ravox Hxed condenser,

§ Suu.;ud )

wn_ln ry of Ford 2pari coil,
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the details of cunstruction may be gathered.
The coil forms are.of the Pilot type which
have five prongs that fit into @ standard
UY tube socket. Only four of the prongs
are used. “These coils have variously color-
ed handles which had been removed to
facilitate the connecting of the coil leads to
the prongs. [Infortunately, they had not
been replaced when the photos were taken.
‘T'he tuning condensers are of the Pilot mid-
get variable type which are available in a
number of sizes of from five to twenty-three
plates. For a given tuning range a con-
denser of approximately the right size was
selected and then piates removed, when nec-
ssary, to obtain just the right amount of
dial spread. One uf the assembly screws
forming the rotor mounting was removed
and replaced by a (General Radio plug. This

G- S
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(See& taxt).

hlol wiidgel variable condonser,

.sau:/am., hmh quality tupe.

grid pin of the coil form permit-

[ ting the connections to the r. f.
7 tube plate and the detector grid

to be made on the correspond-
ing terminal of the UIY socket.
The secondaries are all wound
with No. 20 enameled wire and
the ticklers with No. 24 ds.c.
wire. The 3,500-ke. band coil
has no epacmz beiween turns
and the rest of the coils have
their turns spaced from one to
three times the diameter of the
wire., The adjustment, especially
for the 7,000-ke. and 14,000-kc.
bands, is duite critical. The
method used in adjusting this
set of coils was to wind them
with & spacing of between one
and two times the diameter of
the wire and then remove turns
until the coils were somewhere
near the right size. The final
adjustment was made by push-
ing the turns closer to cach
other or {farther apart until
the range was just right.
The woils were then doped with
collodion or DuPont Household Cement,
spread along several of the ribs on the c¢oil
form. 1t does not take much dope, «ven
when only a narrow strip is put along three
or ifour ribs, to throw the calibration oif
and it may therefore be necessary to make
a glight readjustment of the end turn after
the dope has dried. The tickler ig placed
near the open end of the coil form which
is near the filament or low potential end
of the tuning inductance. The ticklers, ex-
cept on the 28-me. band, arve c¢lose wound
and stuck at four points with dope. The
tickler for 28 me. is spaced about twice the
diameter of the wire. It was found con-
venient to make the final adjustment for
the 28-mc. band by sliding the tickler turns
about slightly. With the tickler turns wound
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closely to each other it was found impos-
sible to tune to a frequency higher than
about 27 me. By spacing the tickler turns
it was readily possible to adjust the com-
bination to reach 33 mec.

WITH LID ()PEN

The manner in which the coil-condenser
combination plugs-in is not clearly shown
in the photographs. It consists simply of
a pair of 3" by 1/16” brass brackets
tastened to the inetal sub-base, thus sup-
porting the UY socket and a G.R. jack
in such a position as to accommodate the
¢oil-condenser combination as a unit. The
coil plugs into the UY socket and is held
in a horizontal position. The condenser
stator is connected to the coil through one
of the brass brackets holding the iwo to-
gether while the other side of the condenser
makes c¢onnection to the rest of the circuit
through a G.R. plug which slips into the
jack mentioned above. The shaft of the
condenser plugs into the hollow dial shaft
and is fastened by means of the set screw.

In order to have the dial read in terms
of frequency instead of wavelength it was
necessary to set the dial at zero with the
condensers at maximum capacity. ‘The
calibration is then held by always plugging
in a combination under these counditions. A
brass wing was stuck into the slot in the
head of the set-screw on the dial shaft and
soldered securely so that it is unnecessary to
use a screw driver to tighten and loosen the
¢ondenser shaft when changing units. For
convenience the set screw was moved half
way around the shaft.

Incidentally, the dial lamp furnished with
the Wational drum dials makes it easy to
watch the scale and serves also as a tell-
tale so that one is not so likely to leave the
set turned on and find a dead “A” bhattery,
some time later when a dash is made into
the station to keep that next sked.

The small variable antenna coupling con-
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denser, &, with its knob may be seen in
one photo behind the plug-in unit and to
the left of the r. f, amplifier tube. One ¢or-
ner of one of the stator plates is bent so
that it touches one of the rotor plates
when the condenser is turned to the maxi-
mum position thus forming a switech which
short circuits the condenser and leaves the
antenna connected directly to the receiver.
For a given antenna and tuning range, the
condenser, (, may be set and it is, there-
fore, not necessary to have its control on
the panel. It is mounted well above the
base, on an insulator which was originally
the shell of an Aero r, f. choke. It has
nearly the same dimensions of an ordinary
tube base. A tube base would serve just
as well if its prongs were removed. The
condenser is fastened to the closed end and
the shell is hoited to the base with two angle
brackets. '

The input to the r. £. tube is supplied with
energy from the antenna by being connect-
ed across the resistor R' which may be seen
in the right rear corner alongside the r. f.
tube. One of the little Silver-Marshall
chokes, type No. 275, was fitted with a pair
of “ears” taken irom an old grid leak and
soldered to its terminals thus making it
possible to plug in the choke instead of the
resistor R'. That makes it a simple matter
to change the input coupling from straight
resistance to inductive impedance which
usually gives better signal strength at the
lower frequencies.

The use of r. f. chokes and by-pass con-
densers, wherever necessary, has made this
receiver very smooth in operation with no
dead spots and no tendency to howl at any
point over its entire tuning range. ‘The
connections of the by-pass.condensers are

HOW THE COILS AND CONDENSERS WERE

[IOOKED TOGETHER

shown in Fig. 1. They do not show in the
photographs as they are imounted on the
under side of the metal sub-base. Their
location is such that their terminals are
directly beneath the points to which they
connect above the sub-hase. They are
fastened to the sub-base in each case by two
#-32 machine screws and nuts, one of the
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screws being aitached to one of the con-
denser ternmunals and forming the ground
connection. All of the hattery wiring goes
directly from the «able connector plug
through a hole to the under side of the
sub-base. The wires are then brought
through holes in the sub-base to the proper
terminals on the various pieces of appara-
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bending or distorting it. The corner angles
woere made by cutting one-inch strips and
bending them at right-angles in the middle,
with a tool designed for this purpose. The
assembly of the cabinet which is bolted to-
rether with 6-32 machine screws and nuts
may readily be understood from the photos.
To settle the argument as to how the corner
angles were to meet, both ends of
every piece have their corners clip-

L

ped off at a forty-five degree angle.
As may be seen, they all meet in
the same manner and make quite
1 neat job of it. The sub-base is
bolted to the panel with a piece of
the same angle stock as was used
in putting together the cabhinet.
T'wo more pieces running hetween
points near the top of the front
panel and the rear of the sub-base
act as braces, Another piece across
the rear makes the whole assembly
a vigid affair mechanically and pro-
vides f firm support for the cable
connector plug. The outside surface
of the cabinet and corner angles
was given a pleasing finish by
“sandblasting” with @ machine
which is used in foundries for
cleaning certain castings. The

LOOKING INSIDE THE SET

tus. In order to insure against had insula-
tion where the wires come through the
sub-base, the wire used is a light grade of
high tension wire, such as is used in auto-
mobile wiring. It has rubber insulation
over which is woven a very tough varnished
{abric covering and it may be obtained in a
variety of sizes at most auto supply stores.
As can be seen in the photos there is very
little wiring above the sub-base, there being
only the wires connecting the high potential
wides of the circuit. ‘The apparatus is so ar-
ranged that leads are all short and direct.

The r. f. chokes in the plate circuits of
the r, f. amplifier and detector may be seen
mounted just behind the drum dial on the
hase, The choke in the plate circuit of the
output tube can be seen behind the output
jack and to the left of the switch which
~uts out the peaked stage. The two tubes
near the front of the set are; on the left
the audio output tube and on the right
the detector. Their respective grid-leaks
ma¥1 be seen mounted near the socket of
2acn.

The all-metal shielding cabinet is not at
all difficult to construet. The whole thing
including sub-base and corner angles is made
from 1/16" aluminum sheet which may be
obtained in most tinsmith shops and is
carried by some hardware stores. The tin-
smith’s shop usually has a machine which

will cut the sheet accurately to size without

inside dimensions of the cubinet

are: 734" high, 14” long and #”
deep. The sub-base is fastened to

the front panel so that there is a space of
114" between it and the bottom of the cab-
inet, thus providing ample room for the six
by-pass condensers and the battery wiring.
The volume control and regeneration con-
trol, which are mounted on the front panel,
have a imetal body to which the variable
contact is connected. It was therefore
necessary to insulate them from the panel
which was done by making washers from
a piece of 1/16” Bakelite. Ordinary sheet
fibre or sheets of mica from a blown e¢on-
denser may also he used.

All of the apparatus plus the front panel
and sub-base can be slid from the cabinet
by removing one bolt on each side of the
cabinet and two screws from the hottom.
On each inner side of the cabinet near the
bottom may be seen two more pieces of the
angle stock bolted in place to form skids for
removing the assembly and to act as sup-
ports for the sub-base when the set is in
position in the cabinet.

The seven battery connections are made
with a Yaxley cable and connector plug
which has just seven wires. The c¢on-
nector plug works very smoothly and ap-
parently makes good dependable electrical
connections. Since it is such a simple opera-
tion it igs adwvisable to remove the plug
whenever changing plug-in units or making

(Continued on Pcge 85)
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Let’s Get Serious

By Joe Gish

ANUARY 1, 1929, the magical date,
came upon me yesterday. It cacght me
in the act of snooping around the ama-
teur bands with a receiver in one hand

and a transmitting lever in the other.
There was much more of # change in the
weather from 1928 to 1929 than there was
in operation within the amateur bands.

“What are the limits of the bands?”,
“What does QSA3 mean?” Can you imagine
that? Those quotations are genuine.
Heard them myself. When questioned, the
author of them admitted he had missed
several QSTs. Heavens, tell me what QST's
he wants and I’ll buy them and send them
to him! If he is going to wander zlong in
the coming vear just picking up everything
that is considered recent amateur practice
{rom some ham who is doing what is right,
there is going to be some punk operating
from that station.

Do you know the new “Q” signals to bhe
used from now on? (3ood. Seems as though
darned few of the boys did. One fellow was
overheard saying that he must QRT as he
was QRW helping the OW. Taken literal-
ly that would mean that said ham had to
stop sending because he was calling his OW.
What? Doesn’t sound logical but maybe
this man knew what he was doing after all.
Maybe he was calling her but he wasn ’t say-
ing what he was calling her! Better get

off that subject before we get in hot water.

Along about noon I was working some
ham and ranting along about a new rectifier
and I broke and gave him the GA. He came
back with, “QRM QTA"”. Not to be outdone
I shot back, “Whatdaya mean cancel radio-
aram, I was telling you something”, And
then what did he c¢ome back with but,
“What are the new () signals guess was my
mistake.” (Can you imagine that? He ex-
nected I was going to spend the rest of the
day sending the list of “Q” signals to him.
(Guess he wouldn’t mind if two or three
pages were taken up in QST every month
to a repetition of the “Q” signals. This
reading QST by looking at “Calls Heard”,
skimming over “the rest of the bonk with a
ook of torture over vour face is the bunk,
Be observing and notice what is new and
set forth every month.

Seriously now, let’s get good and serious.
This isn’t just a kid’s game. A fellow out
in Oshgoqh who never heard of short waves
can’t by a series of eliminations to a receiv-
ing set make a transmitter that will enable
him to work the Antipodes. That is a thine
of the past. Nowadays a person must be
attentive to all the developments going on

in the gentle art and make use of them.
Let’s all of us be operators. That doesn’t
mean knowing the code from A to Z with
no stumbling blocks but to be up on all rec-
ommended amateur practices. That word
operators covers about everything too, as
a good operator is one who can tune a trans-
mitter and get the best results from the
equipment at hand. Each and every one of
us should be an operator and take pride in
knowing that we are. This game holds
forth much more for us in the future than
it has in the past few years. Four years
ago DX was the fad. Then, to the fellows
who had been the first to accomplish this,
the old note taded and what could they do?
Now that is all at an end. There is more
to work for. One can be improving con-
stantly on his transmitter, receiver and
aerial system, besides helplng in the devel-
opment of new frequencies. And right in
that is there a huge assignment. In the
past the receiver and transmitter were com-
ponents in the word DX which were only
given attention when they failed to give
forth blasts or the antenna meter failed to
wrap itself around the pin.

Let’s take stock of everything that is good
practice for an operator in the coming year
and see for ourselves there is much more
pleasure in the game now than in the past.

Silent Repg
It is with deep regret that we record
*he passing of these amateurs:

Ashley Dixon Jr., Portland, Ore., 7IT.
Richard B. (hase. West Baldwin, Me.,
ex1KX, and Cragmor, Col,, SFUY.
Moses Bradford Concord, Mass, 1IU.
(ieorge R. Gerig, Portland, Ore., :WU

Harold Hayes, Canajoharie, N.

ex®BGY.
Joserh A. Steinlage, St. Louis, Mo.,
T
H. K. Nelson, South Bend, Ind., 9FLU.

Eric Colpus, Pontiac, Mlch SCYT.

William  Richardson, Oakland Cal.,
GAJA.

Edward E. Falkenback, Long Island
City, N. Y., 2AKY.

Richard Ballentine. Millvale, Pa., 8CXH.

Joseph De Worth, Jersey City, N. J.

C. J. McDonald, Dresser Junction, Minn.,

WIGEY.
Raymond W. Mahoney, Bangor, Me.,
WI1AVQ.
F. A Angeles, Calif.,

Pepper, Los
W6DMT.
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A Cheap Radio Frequency Meter

By George W. Woster*

mission and don't feel that they

should spend as much for a radio
frequency ammeter to measure the antenna
current as they have spent for the entire
transmitter itself but who would, neverthe-
less, like to have some idea as to how much
current is flowing in the antenna circuit.
A simple -arrangement may be arrived at
which will allow qguite small amounts of
radio frequency current to he measured and
is shown in Figure 1.

The general idea is to insert a simall flash-
light bulb in the antenna circuit and adjust
the amount of current flowing through it
from the battery by means of the rheostat
provided for the purpose until the filament
just shows color. Either the current through
it or the rosition of the rheostat dial (as-
suming the rheostat to be calibrated before-

HERE are many who are employing
receiving tubes for low power trans-

RF.C.

'—\,um—-—‘}
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©

Rheostat

L5
Valts
RFC.

I'IGURE 1

hand) is noted and the transmitter put in
operation. The bulb will then grow brighter
hecause of the additional amount of cur-
rent flowing through the bulb. When the
proper adjustment of the iransmitter is obh-
tained, the resistance in the lamp circuit
is readjusted so that once more the filament
just shows color and the difference between
this reading and the previous one is the
amount of radio frequency current flowing
through the lamp.

It is, of course, necessary to use chokes
io prevent the radio frequency current from
by-passing around the lamp through the
battery and rheostat c¢ircuit. Two v. f.
chokes are provided and c¢onsist of 200
turns of No. 28 d.c.c. wire on a bakelite tube
% inch in diameter and five inches loung.
The complete outfit consisting of the chokes,
a porcelain miniature receptacle, a Mazda
No. 14., 2.5-volt spotlight bulb, a single
ﬁashlight cell and a 10-ohm rheostat may be
;amsembled on a 3” by 3” panel in a small
hox.

*WOIFKH.

Reliance, 5. D.

With the specified bulb, the meter will
measure r.f. currents up to 0.1 ampere
and for currents hetween (.1 and (.2 am-
peres, one may use a Mazda No. 1Y, 1.25-
volt bulb. The lamp alone will light up on
currents larger than this and the rheostat
cannot be used. The instrument is not
particularly suitable for these higher ranges
unless a lamp veguiring a high current is
used which will be a larger drain on the
single cell, the voltage of which will vary
eonsiderably and the life of which will,
theretore, be short.

The most satisfactory arrangement is to
insert & low resistance wmilliammeter of
0-200 mil range in the baltery circuit and
find the difference hetween the two readings.
However, for very approximate work, it is
possible to roughly calibrate the rheostat
dial to read in milliamperes through the
lamp.

The resistance of the choke ¢oils will be
2.8 ohms each and that of the bulb when
the filament is showing a barvely visible red
coloring is approximately 2.5 ohms. ‘T'he
total resistance not including the rheostat
is, therefore, 8.1 ochms. 'With no resistance
of the rheostat in the c¢irenit, the current
will be 185 mils and with all the resistance
of the rheostat in, it will be approximately
80 mils. At the quarter, half and three
quarter points on the rheostat. the cur-
rents will be 95, 115 and 140 milliamperes
approximately. This assumes that the voi-
tage of the cell remains at 1.5. In practice.
unless a large cell is employed, this volt-
age will vary under the loads resulting and
the readings can only he econsidered as heing
approximale. The abave current values are
obtained with the No. 14, 2.5-volt lamp.

AN ULD TIME DRINK 1HATS BOUNG 18 BEGAIN 113 POPULARIY
£ e T
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The Design of Inductance Coils
By D. R. Clemons*

points of

in thrge dayas of reception and transmisgion at ecxtremely high frequencies, one ia apt to owverlook
nmany jactors underlying the prover degign of inductance cotls purely because the wormal {nductance
consisly of such a samail amount of material, A reading of this articie showld bring to mind many
design that desecrve {he nost cureful considerati li
probably clenr up many jalse impressions that geem Lo be prevalemt awong amateurs.—bLditor.

Ita yencral treatment of the subject wild

HE UNIT of inductance is the

henry. This unit was detined by the

Chicago Congress in 1893 as the in-

ductance *in a ecireuit when the
electromotive force induced in this circuit
is one international volt while the inducing
current varies at the rate of one ampere per
second.”

James Clerk Maxwell seems to have heen
the first to treat self-inductance mathemati-
cally and prepared formulas for various
coil shapes then in use. (rauss, probably
working with Weber, seems to have cal-
culated a number of cases of induction, but
it is not generally known for what purpose
this was done. Maxwell’s calculations in-
volve the mutual effects of parallel con-
ductors, and in giving formulas for the
various coil shapes, he also prepared cor-
rections for wires of various cross sections
and insulation thickness. Maxwell showed
that unequal distribution of magnetic flux
through the windings would reduce the self
inductance of 2 long coil as shown in Fig.
1, where the solenoid, spiral, and multi-
fayer coil, although of equal wire lengths,
have different values of inductance due to
the mutual effects of turns being different.
The solenoid having a flux distribution
along a cylinder of considerable length must
act through greater distances than for the
compact coil ¢ in which the flux is re-
stricted to & very small volume of space in
comparison, and the mutual eilects are con-
sequently much greater. As we shall ob-
serve later on, the spiral for windings not
too deep takes characteristics of the solenoid
both in its electro static and magnetic
values, and for great spiral depths, has
characteristics mid-way betwecn the sol-
enoid and compact type of winding. For-
mulas for calculations of self inductance
are available in many standard publications.
Such formulas are necessary in designing
radio ~circuits. Tables of corrections for
wire sizes and insulation thickness are also
available. It is possible to calculate the
vreatest inductance for a given form orv
spool wound with various wires; best shape
for a coil of given inductances; best shape
providing s maximum inductance for =

+217 Shenstone Road. Riverside. Tl

given length of wire and so on. Let us

examine the formula and factors governing

the inductance of the solenoid:

0.03948 » A*x N*
e =K mierohenrys (1)

The value 4r appears in formulas for in-
ductance and refers the coil’s area back to
the spherical surface of the unit magnetic
pole.  The “unit pole” was considered as
that strength which, when placed at the
exact center of a sphere of 1 ¢m. radius,
would produce one assumed line of force in
cach square centimeter of spherical surface.
We find that a sphere of 1 em. radius has
4, or 12,67 zquare centimeters surface
area, hence 12,57 or 4n lines must originate
at the sphere center to bring about this

b
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condition. The above formula is in practical
units by which inductance is expressed in
microhenrys, therefore to carry the current
sheet back to spherical measure involves
47

~—-hence the constant 0.03948 reducing
1,000

from dimensions to practical units.

The inductance of a solenoid varies in
direct proportion to its dimensions when
the number of turns remains the same;
hence we find that making both the winding
fength and diameter twice greater will
double the inductance. In coil designing,
consideration of this is very important
since it is often required to use very large
or small wire, or provision may require
greater separation between turns for coils
subject to higher currents and voltages.
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Where very heavy cable may be necessary
to carry several hundred amperes of high
trequencv current, the winding piteh, for
insulation purposes, may he very great, and
while such coils are several feet in diameter
and possibly ten feet long, their inductance
is of a value that may also he obtained
on a tube only 1.5 inches diameter and 1
inch long, the wire for the small coil being of
course, very fine. The smaller coil will be
capable of bhandling small currents only.
Thus a coil of given inductance may be of
very large or small dimensions according
to the physical and electrical requirements
involved.

DISTRIBUTED CAPACITY

‘When a current of any magnitude moves
through an inductance caoil there is as-
sociated with it magnetic and electric fields
which act together through the medium sur-
rounding and containing the current sheet.
If only one of these fields e¢xists at a given
instant there can be no current or flow of
cnergy. Along the current axis of the
entire winding there is an infinite series of
potential points established as a result of
the self inductance of the coil, which points
are electrically related as a potential dif-
terence to all other points or group of
points comprising the ~eries. ’Phese puints

by a dielectric medium in whloh dxsplaCed
currents may act, and cause transient cur-
rents in the medium each time any change
of current magnitude takes place in the
eoil. Such displacement, due to the potential
of self induction gencrated by the current
stream acting through the conductor space
occupied by the coil, permits energy to be
stored in the dielectric. Any increase or de-
crease of potential brought about by the
counter voltage of self inductance causes
energy to be stored in the dielectric or re-
turned to the circuit. Such dielectric action
is always present and associated with every
coil having reactance, the quantity of
energy stored being largely governed by the
geometrical distribution of potential (coil
shape and type of winding) and the induct-
ive capacity of the medium in which the ac-
tion takes place. Since energy is so stored in
the dielectric during transient periods, the
coil has capacitance, and since this is
obviously due to a distribution of potential,
it is called distributed capacity.

Distributed capacity may be defined as
that gquantity which will satisfy the value
(., in the familiar Thomson equation for
frequency which we will write

1

= L o(CXCo)eveveennineeeianes . (2)

or in terms of wavelength

im = 1884~/ L (C

Co)oonn e (8)
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For Formula {(3) the units are in micro-
henrys and microfarads. 'The distributed
capacity of a coil may be very small or an
enormous vajue depending on the design
and arrangement of the windings. It is
the writer’s intention to point out the im-
portance of the constant, (., and to show
its effect on the operative frequency of
circuits; also lo explain such details that
may be helpful in determining its value.

In measuring the inductance of radio coils
at high frequencies, it is customary to use
a known value of capavity in shunt to the
coil and measure the frequency of the
circuit. A value for inductance is then
obtained by a simple formula giving the
apparent inductance of the coil which value
is invariably too large, the error from the
real inductance being dependent on the
value ol known capacity used and the fre-
quency. When roughly obtained in this
simple manner, the value for the coil is
called the apparent inductance. We have
used a known value for the capacity C; no
estimation of the distributed capacity was
made, ¢ -xnsequentlv the apparent value is
too large since the capacity . was equiva-
iently in parallel with the condenser £ as
shown at A in Fig. 2. Suppose a common
honeycomb coil of 100 turns is measured
by this method using & condenser of H00
nufd. known capacity: the wavemeter
measures 1031 meters, so we obtain from
the known values 599.3 jhys. inductance
which is the apparent value, The correct
value of distributed capacity is 229 ppfd.
for this one coil, hence the total capacity
i . or 5229 uufd., which gives 573.0
uhy. pure inductance. Here we find the error
to have heen over 4 percent for this normal
illustration. Since this error may he in-
volved in saquares, it may he sufticient to
create 4n enormous error in more ¢omplex
frequency calculations. I¥{ the condenser
capacity ¢ iy smaller or is small in com-
parison to the coil capacity, or should the
coil capacity be very large--as it is for many
types of coils—<rrors of 10 percent or more
may develop. Hence, in all precision work,
the distributed capacity should first be de-
termined if the pure self inductance of the
radio coil is to be known. For entry into
precise formula, the constant (!, and the
pure inductance should be employed.

In designing frequency ieters, «oils
calculated without consideration of the
distributed capacity may not provide over-
taps of frequency bands for the several coils
used, therefore, it is common practice to
employ the “trial and error’ miethod, or to
make estimations by considering but 30 to
%0 percent of the condenser cdpamty avail-
able. By careful estimation of the dis-
tributed capacity of the coil it is possible
to ohtain precise overlapping of frequency
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ranges. Owing to the coil capacity in any
frequency meter, methods of interpolating
in a calibration may cause considerable
errors which increase as the capacity of the
tuning condenser decreases. It is hetter to
calculate certain values of frequency using
the obscure constant (i, than to depend on
interpolation. Many excellent articles ap-
pearing from time to time on the mathe-
matical design of coils for frequency meters
and receivers have passed as negligible or
entirely neglected any corrections for the
coil capacity, although in many cases
designs may consider coils of inherently
large capacity. While it is true that the
capacity is quite Jow for the spiral and
solenoid suspended in free space, and is
negligible providing the tuning condenser
is wvery large, coils are never so used in
free space. This is illustrated in modern
broadeast receivers. Where one terminal
is grounded to other apparatus, or where
the coil is electrically related to a magnetic
or electrostatic shield, the effective coil
capacity becomes very large, sometimes in-
creasing several hundred percent above the

value C, for the free coil, and demands at-

tention if correct calculations or tinal opera-
tion of the set, are to apply successfully.
Errors in the expected frequency bands
are large for moderate sized coils using
condensers of less than 500 puid. and
such errors become very large at higher
frequencies approaching the c¢oil fun-
damental, near which frequency terminal
currents of the coil hecome mnearly zero,
causing very hroad or impossible tuning
on the highest frequencies of each band.
This effect is due to a condition of parallel
resonance, which occurs at or near the fun-
damental frequency as determined by the
pure self inductance and distributed capac-
ity of the coil. Where the apparent ve-
sistance of a coil is measured we {ind the
coil resistance increasing vapidly as the
coil fundamental is approached. By de-
signing coils for a minimum of distributed
capacity the etfect may be greatly reduced;
but until one has sound understanding of
the [actors governing magnitudes of

capacity it becomes difficuit to design coils .

of small capacities, for aside from simple
theory and geometrical consideration, coil
capacity may be considerably affected, by
conditions external to the eoil.

The features which give to a coil a high
or low distributed capacity are not generally
understood, and unless direct experimental
work is done on many coils of various types
of winding, it is difficult to approximate
coil capacity. While determination of the
magnetic flux density acting in the dielectric
is purely a mathematical problem, exact
calculations or even approximations of the
electrostatic component are especially dif-
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ficult due to the complex nature of the
dielectric medium and the uncertainty of
the manner in which the potential is dis-
tributed along the coil winding. The poten-
tial node may shift position in a mounted
coil. There seems to be no generalized for-
mula for the calculation of coil capacity.
Probably the most conclusive mathematical
analysis has been reported by G. Breit who
zave mathematical processes and formulas
for caleculations of coil capacity of cylindri-
cal windings. In general, the report deals
with coils ungrounded and in free space;
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coils with one terminal grounded, and coils
within elliptical shields or before flat plates.
For a cylindrical coil in free space unshield-
ed and with coil center grounded, Breit
gives the formula

Cy = 0.06952 K L pufd............ (4)
where L is the perimeter of the coil and K
the inductive constant of the medium sub-
ject to the electrie flux. This is for coils of
cylindrical windings and shows fair agree-
ment with values experimentally obtained
when applied to very short air insulated
coils. It may be satisfactorily applied to
solenoids of short length, C. being approx-
imately equal to 0.44 x v uufd., where r is
the coil radius in centimeters. To illustrate:
An 1l-turn, single-layer eoil 8.2 em. in
diameter and 17 em. long gave a measured
capacity of 1.750 unfd. and a ealculated
value of 1.792; a 3G-turn, single-layer coil,
12,6 ¢m. in diameter and 3 ¢m. long gave
2,457 and 2.751 upufd. respectively for the
measured and calculated values. For a c¢oil
of very large diameter, while actually
measuring 8.064 uufds. calculations gave a
lower value of 5.76 pufd. The above for-
mula (4) may also be applied to spirals of
small winding depth,
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The distributed capacity is too small
when calculated from the coil geometry
alone is too small, the error becoming larger
a3 the winding length increases. Moreover,
by examination of the formula (4) we find
the constant K of the medium through
which the eiectric flux acts: Asx dielectrics
in the region of greatest flux density are
usually c¢ompounded and of divergent
nature, it is quite impossible to give to any
common coil a correct value for the term
K. For a short coil of bare wire in free
space, the formula is very accurate and
vields well; or where the voil, having a bare
cxposed winding, is entirely submerged in

a dielectric ¢f known inductivity in such
manner as to completely enclose the electric
flux in this new medium, the coil capacity
will then be found to vary as the constant
K of the new medium; but for coils in which
the entire dielectric subject to the electric
displacement is of a compound nature and
of arbitrary position, it is quite impossible
to accurately estimate the value for the
constant K. Such dielectrics as cotton, sitk,
enamel, and other insulating materials;
tubes for coil mountings and compounds of
laminated bakelised paper; insulating
varnishes and oil, all have variable con-
stants of about 2.00, but this value cannot
be used and satisfy K. An increase of
capacity due to adjacent dielectrics cannot
be calculated directly unless this material
necupies the entire electric field of the coil,
and obviously, in spirals and about cylindri-
cal windings, the added material may
occupy only a small portion of space
through which the field acts. There is no
direct or satisfactory mathematical method
of calculating the final capacity of mounted
coils subject to the several effects which
may act increase the wvalue of distributed
capacity.
RESISTANCE

The four circuit parameters which we
must consider are; vesistance, inductance,
cupacity and leakance. These combine to
make up the effective resistance. The effec-
tive resistance of & coil at radio frequencies
depends largely upon the frequency and
upon the position of the coil in the circuit,
particularly on the point at which the
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voltage is impressed on the oscillatory
system containing the coil under observa-
tion. If an inductance coil is freely sus-
pended in space the frequency at which
the currents will have maximum amplitude
in it is determined by the self inductance
and distributed capacity of to the ¢uil or

where L and (. are in henrys and farads
respectively. The variation of high fre-
quency resistance of the copper is according
io the frequency. Due to the coil resistance
and to some radiation from the coil, there
will be a very slight variation in resonant
frequency from that obtained by formula
(5), but since both radiation and c¢oil re-
sistance effects are almost negligible in
affecting a circuit’s frequency at radio fre-
rjuencies, the frequency of oscillation is very
closely obtainable by formula.

If an inductance coil is connected to a
condenser as shown in Fig. 2A, the ap-
parent coil resistancc will depend largely
upon the frequency and the manner in
which the potential acis on the coil. If
the potential is induced into, and acts direct-
ly in the coil L as at E, the coil capacity
C, acts in parallel with the condenser C,
and at all lower frequencies to which the
coil may then be tuned, resistance is due
mostly to the conductive properties of the
copper winding, but as the resonant fre-
quency increases with the reduction of the
condenser capacity C, the coil fundamental
is approached at which frequency the ef-
fective resistance becomes very high for all
small values of the condenser C. As this
limiting frequency is approached, the coil
terminal circulating current becomes nearly
zero although it iz large, near the coil
center; but for all lower frequencies not
too close to the fundamental, zurrents be-
come more uniform through the coil. To
be exact the frequency of such a circuit
must include the obscure coil capacity (.
and is equal to

159,200

where the units are expressed in micro-
henrys and microfarads.

Where an inductance coil is located in
such position that the potential is impressed
upon its terminal as shown at B in Fig. 2,
the coil capacity acts in shunt with the in-
ductance independently from the condenser

€ and establishes the effect of parallel
resonance as illustrated in 2C. In this
case the combination L. and . becomes

resonant near the coil fundamental with the
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potential acting at E, and the effective
circuit resistance to circulating currents be-
comes enormous with nearly impossible
tuning at or near all higher frequencies.
These effects are often found in ecircuits
provided with loading inductances or coils
provided with taps. A potential applied at
E encounters the self inductance of the coil
L, raising the potential along the coil, per-
mitting displaced currents to act in the
dielectric of the ¢oil capacity C.; which
capacitance energy is subsequently returned
to the circuit with negligible loss. At or
near the resonant frequency of the coil,
these local circular currents in L. and C,
reach a value often quite equal to currents
through the condenser C and coil E. If a
parallel circuit of zero resistance were in
this position, the counter voltage of self
inductance would increase with the local
coil current until it became exactly equal
and opposite to the impressed voltage in E,
and the impedance of the coil L with Cs
would be infinite with respect to the external
eireuit containing C, while the terminal cur-
rent then being zero would permit no cur-
rent whatever to pass through the coil L
from the condenser (. But the imperfect
conducting material in the winding, to-
gether with an imperfect dieleciric about
the coil with some slight radiation from
the coil causes a loss of power which may
he assumed constant with a given fre-
quency, hence the only current that may
pass the coil L at the resonant frequency
is that current required to maintain the
power loss due to coil resistance, At radio
frequencies, the copper resistance of a coil

RESISTANCE
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may be large, and at the fundamental fre-
quency of the coil L, some current will
pass to maintain ithe loss, but due to the
parallel tesonance effects, the effective

magnituaes Qx T TEYT
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' resistance to terminal currents at resonance

of the coil will be enormous. Actually, with
zero resistance, neglecting transient periods
of very short duration required to establish
currents in L and C,, no current whatever
would pass the coil terminals. This is the
theory of the wavetrap: The trap inserted

)

A i

FIG. 5

in the antenna circuit is tuned to resonance
with the station to be eliminated; the etfectis
mentioned take place and choke out the un-
desired frequency. Obviously, then, to he
efficient and completely stop this one fre-
quency, the irap should have the lowest
possible copper resistance, requiring special
stra~ded cables known as Litz; a very good
condenser; perfect insulation, and no high
resistance metal in the coil field would be
requisite for this condition. Such a circuit
would tune very sharply and would stop
but a very narrow band of frequencies
while all others would pass the trap.

If parallel resonance effects are present
in receiving sets there will be frequencies
near which band sharp tuning is practically
impossible and signal frequencies hecome
weak. To cover a large frequency band a
large coil may he wound and provided with
taps at various positions as shown in Fig.
2 in which a small portion of the coil used
with the condenser C forms a tuned circuit
at A. Now, this coil is quite large and has
inherent capacity which gives to the coil
a fundamental frequency in free space, and
this frequency becomes lower by the addi-
tion of several taps and by grounding the
coil end to extra apparatus forming the
circuit A. Let us suppose the entire coil,
when wired as shown, to be resonant at 750
ke., and that the coil is inductively coupled
with the antenna and has a potential in-
duced in it near the section A. For various
impressed frequencies we may adjust the
condenser C and develop considerable signatl
currents in the circuit A, but on tuning
through and very near to 750 ke., the entire
coil becomes resonant, establishing a com-
plex parallel effect in the circuit A making
sharp tuning utterly impossible and signals
quite inaudible near the fundamental fre-
quency; hut the system again becomes
tunable in the circuit A at all lower fre-
quencies. Near the fundamental, terminal
currents in the circuit A become nearly zero

because the current anti-node of the in-
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ductance coil has shifted beyond the circuit
A, hence the terminals of the tuned circuit
A do not enclose a potential which had heen
produced at all other frequencies. In this
manner a parallel resonance effect at or
near the fundamental frequency make the
set not only untunable but also very sensi-
tive to any slatic changes taking place in
the entire c¢oil field. Such undesirable eifects
are equivalent to a loss of energy as the
cifeet. tends to wreduce the usual energy
acting in the circuit A, so by expressing the
¢ntire phenomenon as rvesistance we have
a method of showing current magnitudes
at various frequencies.

Two solenoids were made up to demon-
strate this effect: The circuit A of Fig. 3
was to be measured at various frequencies
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by the resistance variation method. The

potential is induced in the section A by
coupling to a 10-watt oscillator. ‘I'his coil,
illustrated as B in photo A, has 144.0 uhy.
inductance included in the circuit A and
measured as follows: As the nrenuency
approaches the coil fundamental, the resist-
ance in circuit A increases gradudllv to b
ohms at 600 ke.  Then on approaching 400
ke, due to parallel effects described, the
resistance suddenly increases to 210.0 ohms,
again falling to 155 ohms at 1,200 ke. and
thereafter increasing in a runmal way with
the frequency as shown in Fig., 4. At any
frequency near 900 ke., the mmcal effect
of the capacity €. was so plnnuunced that
anybody moving within several feet of the
coil was sufficient to detune critical adjust-
ments—which adjustments were made bv
insulated rods several feef. long. This is
described to show the extent to which the
electrical component may be altered by ob-
jects even remotely related to the eoil. Such
variations of capacity ave considerable in
very long solencids due to various modes
in which currents may be distributed.

Obviously, if the coil capacity should be
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removed, parallel resonance etfects wouid be
destroyed. This can be brought about by
shorting the unused part of the coil. [t
might seem to the reader that shorting the
unused part of the coil greatly reduces the
self induciance and increases the resistance
of the inductance included in the circuit A,
but this change is almost negligible, partic-
ularly if the unused portion of the cuil is
farge. In this instance, the impedance in
the shorted portion is between ten to thirty
thousand ohms for the frequencies used in
this experiment, hence, negligible ¢urrents
cause but iusignificant loss in the shorted
part of the winding and have but little
reaction on the oscillatory circuit. In the
second curve B of Fig, 4, we have the effec-
tive resistance of the system A with the
unused turns shorted by a heavy wire. The
resonant condition is completely destroyed
and little change of rezistance is observed
over the useful band of frequencies covered
by eircuit A, The slightly greater increase
at. very high f(requencies is due mostly to
stray capacity of the shorted part which
tends to increase the capacity of the system.

There may be a second inductance coil at
some distance from, but inductively related
to, the c¢oil in which useful oscillating c¢ur-
rents are generated, and if this isolated coil
has a free period, it may react and seriously
aifect the operation of the coil in use. Such
a coil might be 2 loading coil havng a
position as shown in Fig. HA, and at B.
This coil at Y becomes enelglsed at its fun-
damental, reacting wmutuaily on the iuned
circuit A, increasing the latter resistance
acecording to the inductive relation between
them. To demonsirate these effects a ecoil
was tuned with a variable condenser
forming the useful circuit A in Fig. bHa.
The coil at ¥ was a Litz-wound coil of
square cross section, and with the terminals

open the resistance of circuit A was
measured and is shown as Curve C in Fig.
3, for which the coil w mding‘s were

\epalated 1 centimeter apart, giving above
700 ohms to circuit A at the resonant fre-
quency of coil ¥. The eoil ¥ was next
shorted and, of course, eifects of distributed
capacity in it were destroyed, hence it de-
veloped impedance due to mductance. its
value being above 13,000 ohms. Therefore,
currents in the coil 1 are :topped and re-
action between the two coils is then neg-
ligible as shown by the curve D) for which
the resistance of the coil A increased nor-
mally from 5 to 18 ohms at these previously
critical frequenme: Coil ¥ was next re-
moved 6 centimeters distant from the coil
Ay and when resonant, gave the curve A
in Fig. &, which shows an mcrease to 64
ohms but quickly returned to 7 ohms at 500
kiloeycles; then, by shorting the resonant

iContineed on Page 90)
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The UV-861

A Screen-Grid Tube for the High Power Amateur Transmitter
By Harold P. Westman, Technical Editor

OME months ago we described a 75-
watt screen-grid power amplifier
tube known as the UX-860. The UV-
261 has in relation to this tube been
correctly, designated for mosi assuredly it
goes the %60 one bhetter—and a good one at
that! To begin with, its rated output is
500 watts, seven times that of the 860
and its size dwarfs practically all other
glass-envelope air-cooled tubes with which
the amateur is familiar. Even the 204-A,
long considered a Jumbo, seems but a trifle
by its side.
The 361

is

and the plate lead which is made up of two
heavy twisted wires is taken through a seal
in the larger arm. These plate leads should
he twisted to prevent heating in one. This
type of tube cunstruction allows separate
stems and seals to be employed upon which
the various elements are mounted. The result
of this greater spacing is shown in the very
low capacity and high insulation resistance
hetween the elements which makes the
structure so suitable for high {requency
operation.

designated pr i- FILAMENT

marily for use as As in practically
a radio frequency ail the power
power  amplifier tubes being man-
in transmitting ufactured today,
circuits. As such a thoriated tung-
it  requires no sten filament is
neutralization to employed. For

prevent self oscil-
lation because
the employment
of the fourth ele-
ment, a screen-
grid, reduces the
effective capacity
between the wn—
trol-grid and
plate to but 0.50
upfd. For stable
operation though
the external eoir-
cuit capacity
should be kept as
low as possible.
As can be seen
from the photo-
graph of the

normal operation
a current of 10
amperes at 11
volts is required
to heat it to the
proper tempexa-
ture. It is recom-
mended that it be
operated at a
constant  voltage
as under this con-
dition maximum
operating life
will be obtained.
The running of
the tube with less
than normal volt-
age is not desir-

tube, it partakes
of the appear-
ance of both the
360 and the 204-
A. In addition
to the three
large arms such as is found on the
%60, there is a fourth arm of somewhat
smaller proportions which acts as a sup-
port for the plate assembly. The two op-
posing large arms are based much as is the
204-A although the circuit connections are
not the same as for that tube, The two
horizontal arms support the plate which is
mounted upon four metal rods. Two of
these rods are sealed into a stem in each
of the arms. Neither of these arms is based

its wize might be realized
thiz tube iz meveral inches

THE UV-361
The tube alongside of it
miyht suppose; it 2 oa UX-210. A

i the mounting for a 204-A,

able as it may re-
sult in a loss of
emission because
the electrons are
being absorbed at
a faster rate than

M not o 201-A as one
further idea of
when it is wvonsidered that
too long to be accommadated
It truly i& « he-man affair! Y

they are being
supplied to the surface of the fila-
‘ment from its interior. The use of too
high a hlament voltage will cause a rapid
reduction in its diameter and the life will
be ended by burn-out.

The filament is supported by a single cen-
trally located rod and because it is con-
structed in the shape of a double spiral or
helix, it requires no tension spring what-
ever, This obviates the necessity of an ad-
ditional support from the opposite end of
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the tube in the stem of iwhich is mounted
the control grid. Such an additional sup-
port, if needed, would tend to increase the
capacity hetween the two elements as well
as reduce the resistance between them.

REACTIVATION

Fig. 1 shows the current vs. voltage
characteristies of the filament. Two other
curves taken for values of -+59% and —5H%
are also shown. In Fig 2 values are plotted
for the emission and filament efficiency.
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MG PMILAMENT  CHARACTERISTICS  ARE
IVEN FROM WHNH THE FILAMENT CUR-
CENT FOR ANY FILAMENT V) LL.TAGE MAY BE

OBTAINED

conventence in cilculation, curves are shown for
e (icrense und 59 decrease from the rvated wulues,

The total emission at the rated voltage is ap-
proximately 10 amperes and the efficiency
at this point is roughly equivalent to 100
milliamperes plate current per watt of fila-
ment power,

A loss of emission may be the result of
an overload, insufficient filament voltage or
such abuse and if no large amount of oc-
c¢luded gas has been driven out of the ele-
ments, it is possible to reactivate the fila-
ment by operating it at the rated voltage
for ten minutes with the other electrodes
free. The reactlvatnon process may be
hastened by raising the voltage to 13. Un-
der no conditions should higher voltages be
employed. The tube should be so mounted
that the filament is in a vertical position;
either end may be uppermost.

‘Whenever possible, alternating current
should be used for filament heating with
plate and grid returns made to a center
tap on the filament heating transformer.
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If it is absolutely necessary to operate the
filament from a direct current supply, the
plate and grid returns should go to the
positive leg of the filament. The filament
terminates in the two prongs of a mounting
similar to a 204-A grid base which caps
the lower arm of the tube.

CONTROL GRID

The rcontrol grid is cylindrical and sur-
rounds the filament. It is mounted upon
four longitudinal rods and is of a compara-
tively coarse mesh. The eifect of the con-
trol-grid voltage upon plate current for
various values of plate voltage is shown in
Fig, 3. From this curve it may be seen
that the plate current changes but bhghtlv
for large changes in plate voltage. In Fig.
4, the effect of the control-grid voltage upon
the plate current is shown for several
values of screen-grid voltage and a
plate voltage of 3,000. In operation the
control-grid bias may be obtained by means
of either a biasing battery or grid leak re-
sistor. The control-grid terminates in what
would be the plate terminal of a 204-A base.

PLATE
The plate is circular and is equipped with

six generous fins or wmgs which allow rapid
dlssnpatlon of heat and in cunsequence, a
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#1G. 2. THESE CURVES SHOW THE AMOUNT
OF EMISSION AND THE EFFICIENCY OF THE
FILAMENT AS AN EMITTER FOR VARIOUS
VALUES OF FILAMENT VOLTAGE

At the operating voltage the total emission is about
tew amperes, the iency being ey lent to 160
vmllmmpens of | eRrrent for h awatt  of
ng energy.

greater output rating than could be ob-
tained with a plain plate. The plate dis-
sipation should never exceed 400 watts
which corresponds to a cherry red coloring.
While the normal plate voltage is 2,000, it
may be operated at as high as 4,000 volts
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when used as an oscillator that is not be-
ing modulated. The plate dissipation under
these conditions remains the same and no
coloring brighter than a cherry red should
be considered as indicative of proper opera-
tion. Due to the high allowable dissipa-
tion, free circulation of air about the tube
is essential, When being overloaded, the
use of forced ventilation is recommended
to increase the factor of safety against
breakdown. The tube should never be
mounted in a cabinet or box restricting ven-
tilation nor should it be placed in contact
with anything or be subjected to spray or
drops of liquid.

SCREEN-GRID

The screen grid is mounted just within
the plate and consists of a c¢ylindrical helix
of wire supported upon four rods fastened
to collars that are clamped to the stems of
the based arms. The screen runs the full
fength of the tube, effectively shielding the
plate from the other elements. It ter-
minates at the grid pin of the 204-A base.
A high capacity between the filament and
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FIG. 3. THE EFFEVCT OF THE CONTROL-GRID

VOLTAGE UPON THE PLATE CURRENT FOR
PTHREE VALUES OF PLATE VOLTAGE IS
SHOWN HERE
Thene curves differ from those obtained with «
triode chicfly in that the inerease of plate woltage
has but a small effect upvn the plate current. The
sereen voltage in all - easer was 250 and a negative
sereen current iz obtained at plate voltages of 2,000
and 000 for all walues of cunirol-arid wvoltage lesa
than about 100 volts negative.

screen grid is desirable and a large by-pass
condenser should be connected across these
close to the tube. The screen
should be at ground potential as far as radio
frequency currents are concerned.

QgsT 43

The d.c, screen voltage should be kept as
low as practical and is normally about a
quarter of the plate voltage. It is desirable
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FIG. 4. THESE CURVES WERE OBTAINED

WITH A PLATE VOLTAGE GF 3,0¢0 AND SHOW
THE FKFFRECT O THE CONTROL-GRID VOLT-
AGE UPON PLATE AND SCREEN CURRENT
FOR THREE VALUES OF SCREEN POTENTIAL.

An may be seen, the screvn voltage hag much wore
eifect upon the piate c¢urrent than has the plate
woltage, curves for which eppear in Figure 3. The
&ereen curremt is wxtremely small or neguative over

the range of control-grid voltaye plotted.

that this voltage be obtained from the plate
supply. A potentiometer arrangement
will be most satisfactory. Under no vondi-
tions should the plate voltage be removed
while the screen voltage is still applied as
the screen will then act as the plate of a
three-electrod tube and the screen current
will increase greatly resulting, perhaps, in
its destruction. The amount of energy dis-
sipated in the screen should never exceed
A5 watts which, as in the case of the plate,
corresponds to a cherry red coloring. Figs.
3, and 5 show values of screen current un-
der various conditions; those proper for
normal operation give little or no current
in this cireuit.

A tabulation of the general characteris-
tics is as follows:
Filament volts 11,
Filament amperes 10.
Normal plate volts (d.c.) 3,000.
Max safe screen dissipation 35. watts.
Max safe plate dissipation continuous

400, watts.

Rated output 750. watts.

With a filament voltage of 11, a plate
voltage of 3,000, & screen voltage of 750
and a control-grid voltage of 0, these values
are obtained:

Amplification constant 300.

Plate impedance 133,000. ohms.

Mutual conductance 225 ma/v
(Continued on Page &%)
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The UV-861 In Action
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Concerning the Big Brother of the UX-860, Screen-Grid Tube

HAT the four-element tube has con-
tinued further
world is evidenced by the appear-
ance of the UV-861.
troduction of the UX-860 some six months
ago we felt that our fondest dreams of obh-

taining suita-
ble tubes for
power ampli-
fier operation
at high fre-
quencies were
to be realized.

Unt o »
tunately, the
man with the
204-A was not
taken care of
and he had the
choice of giv-
ing up either
the use of a
screen - grid
amplifier tube
or a consider-
able amount
of output
power. As one
zimply hates
to see a 204-A
lie around idle
while a much
smaller tube is
being oper-
ated, the usnal
result was to
¢ive up the
pleasures of
the use of a
sereen - grid
tube. How-
ever, those
days are gone
forever, and
the man who
tneasures his
output power
in hundreds of
wutts may do
well to con-
sider the ad-
vantages of
a  screen-grid
amplifier tube

such as the UUV-861. This tube has come at
an opportune time—-while we are house-
sleaning and planning new transmitters it
is well to consider the advantage of screen-

prid tubes.

By Clark €. Rodimon*

into the amateur
With the in-

of America.

DESCRIPTION
The tube is a product of the never-ceas-
ing development work of the Hesearch Lab-
oratories of the General Electric Company
and is marketed by the Radio (lorporation
Its output rating is of 500

PHE  500-WATT CRYSTAL ( )N’I“ROLLED TRANSMITER
AT 1
The framework ix Lwo [eei square mrd four feet high and is
constructed, of by 2" s0ft wood. In the lower wmectic
“igth wn the crystal aseillator and frec
2 ceater of the lower wection api
frequency doubling siage ¢mploying
W by the side of the r rhale., The Inwm-
m at the lejt supplies the jilavient of the 12.  The 361 and
LsNoc wele equipment iz located on the wpper shelf. The
wounted uith ithe ihrol-grid ai the bottom allowiny
a direct lead to the 211 stage. The Lransformer ai the lejt
supvlier the filawient of Lthe ¥81, ity ontput voltage heing cori-
trolled by meuns of the Rradleysiot at the top of the framewaric.
Ao RE.L, 100 upfd. high voltage variahle condenaer tunes this
tanke circuit. The ihree Weslon williammeters on the panel
vorw. left Lo right in the piate circuits of the 211, &80 and
210°8,

ditional plate support.

watts (yes. ‘4
kw.) and the
allowable plate
dissipation is
400  watts.
The tube con-
struction i
not unlike that
of the 1UX-860
although the
comparisen
should not b
taken too seri-
ausly, The
861, for in-
& stands
cighteen inches
high and has a
wing spread of
about thirteen
inches, thus
taking up
quite a bit
more space
than the 204-
A. In fact, it
i= one of the
largest glass
air - cooled
tubes con-
structed for
general opera-
tion.

In addition
to the three
arms such as
are found on
the 860, the
&1 is equip-
ped with a
smaller fourth
arm opposite
the horizontal
one that sup-
porits the
plate. It is
used as an ad-

The control-grid
lead is bhrought out through the top arm
and terminates in a special base that fits
nicely into the plate mounting of a 204-A.

The plate lead is brought out through the

¥W1SZ, Lditorial Dept., QST.

jarger of the two horizontal arms and is of

e ragal = 22182 bW RRA
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double-stranded wire. Both strands should
be used to reduce uneven heating and re-
sistance losses which may become important
at high frequencies. At the base of the
tube are brought out the screen-grid and
filament leads. The familiar grid-filament
mounting for the 204-A fits into the pic-
ture here, also.

OPERATION
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TUNING UP

The next hardest step is the tuning up
process though one usually looks forward
to this. It might be well to start with the
subject of r.f. chokes, a point which should
not be overlooked if one wants to be saved
both time and grief later on in the proceed-
ings. R.f. chokes with some choking ef-

The tube is designed for power
amplifier use at high frequencies.
According to theory, it should be
possible to operate it at the same
frequency as the oscillator or pre-
ceding stage without the need of
neutralization—that comparatively
simple process whereby a tube may
be made to act as it should but
which said simple process seems
to be a great mental hazard, if
nothing else, to the amateur in
general. As above, the tube should
not need to be neutralized—and in
practice it doesn’t. Now are we all
happy? The fellow with the large .1
osecillator tube may now use an 861
to advantage and should said per-
son be of the type who detests
tackling the art of neutralization
he needn’t tackle this bit of black
magic.

AN %61 SKT-UP

The transmitter at W1SZ in which the
%61 is employed is controlled by a (1vbtal in
the 3.500-ke. band. The e¢rystal tube is a
210 which obtains its plate voltage from a
small Aeme transformer. A Raytheon RH
tube acts as the rectifier and although the
400-volt output is more than the tube is
rated to handle it has given no trouble. This
supply also handles the first frequency
doubler, a 210, the output of which is in the
7,000-ke. band. There heing hut one milliam-
meter available, it serves for both the 210’s.
Grid bias for the oscillator is about 45 volts
and for the first frequency doubler is 250
volts. The second frequency doubler which
puts us in the 14,000-kc. band is a UV-211.
Its plate voltage is realized from the main
supply to the 861 through a 10,000-ohm
resistor. The optimum bias for the 211 will
be less than that needed for the 210 doubler
and in this case 125 volts were plenty. The
bias is obtained from Burgess “B" batteries.
The 861 stage operates on the same fre-
quency as does the 211. The control-grid
hias is obtained from a separate battery.
This is not absolutely necessary but an ex-
tra battery was available and we were not
placing too much faith in our r.f. chokes.
The bias voltage doesn’t seem to be eritical
so treat yourself to a small 45-volt battery
and be on the safe side, There being no
current drain from this battery, its life is
fong. In operation little difference was
noted between 22.6 and 45 volts.

veRintors for the scree n-mtd voltage.
of 361 1may be had when it i seen that it takes up ﬂw.rly
feel of height in the amplifier stage.

CLOSE-UP OF THE 3881 STAGE TAKEN FROM A

IMFFERENT ANGLE

Thix ]hnfo shows the method of Lonplnm the antenna to the
auw/m«r d
th

Juctance, At the rght of the inductance may he

A% idea of the

fect are needed in all negative bias leads.
Use chokes to which you have been ac-
customed in the past providing you have
not found them to be fautly hefore
this. It might be well to start oft with the
oscillator and test each stage with a neon
tube. Should there be any glow at the bat-
tery end of the choke it should be ripped
out and a choke substituted that will stand
up under the neon tubhe test. When you are
reasonably sure that the chokes in the
crystal stage are suitable, it is time to pro-
ceed to the first frequency doubler.

When the tank circuit of the 210 doubler
is tuned to twice the crystal frequency there
will be a drop in plate current that will be
indicated on the milliammeter which is in
the common supply lead to the two 210
tubes. With the tank circuit adjusted for
the greatest plate current dip, go back to
the oscillator stage and run the condenser
up toward maximum until the erystal tube
stops oscillating. After noting where the
point is at which oscillations stop, swing
the condenser back to zero and proceed up-
ward again, this time coming nearly to the
point at which oscillations cease and be
satisfied that you have maximum output
from those two tube circuits. When these
two condensers are finally adiusted they
need never be touched again unless the r.f.
coupling lead between the stages is shifted.

Now, try the neon tube on the chokes in
the doubling stage and when the chokes
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show no r.f. at the low end, we will take
it for granted that there is no v.f. feed
back through a bum choke. If this sur-
mise is correct, all will be well; when the
erystal stops (»Sullatmg the milliammeter
will drop and by turning the condenser of
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choke back all unwanted r.f. Should there
be much r.f. getting back mto the preced-
ing stages you wmay easily wreck that
fragile little slab of silica known as 2
crystal.

When the 211 stage was first operated,
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THE SCHEMATIC WIRING DIAGRAM IS SHOWN HEREWITH.

The plate pupniy for the last two slages 1s obtained jrom o motor-generator set.

'y should be of large capacity.
upare one,

. capucily of 006 pfds,

f. chokes wre all om " test tubes,

r were the s

On /(, 000 ke.
Keying is shown in the | & i
is hetween the r.f. choke und the

gative

the amplifier stage nothing will happen, the
eireuit will not start to oscillate of its own
accord.

The next step is to light the filament of
the 211 and apply the plate voltage, the
hias being aiready on, of course. We aren’t
going to worry about keying yet so use the
switch in the plate voltage supply line to
turn the power off and on. Tune the out-
put tank of this stage to twice the ire-
quency of the preceding 210 at which point,
the milliammeter in the plate iead will take
a dive up to about 100 mils. Now, stop the
crystal from oscillating. ‘The milliammeter
in the 211 stage doesn’t drop at all! She
must be oscillating. By listening on the
monitor you will soon have your suspicions
verified. Try the neon tube on the choke.
It will probahlv be ablaze through the en-
tirety of the choke. Fine—all you have to
do now is wind chokes for the rest of the
evening with your thoughts on what you
are doing and far away from DX. Do not
turn the crystal stage on again until this
choke in the bias lead has been made to

Preferably o i-pjd.

0 turng of No. 34 e»amv((w{ wire

uv-zit,

lilter condenger if you can

The chokea above 7000 ke, were made oY
The chokes <n Lhe 7000 ke, portion of the
turng were wsed on the

)mlm{ about
Anolher plarw that is casy Lo key
bias for the control grid of the V=361,

the Raytheon rectifier tube glowed bright-
lv hecause the choke was no good and plenty
of r.f. was getting back into the power sup-
ply of the c¢rystal and first doubler tubes.
From this it can be seen that it is not with-
out justification that the point of needing
offective r.f. chokes is stressed. When
things are as they should be, with the
erystal oscillator stopped or the first fre-
guency doubler detuned, there is no plate
current for the 211. With the crystal os-
cillating and the doublers working, there
will be about 100 mils representing about
100 watts input to the 211. This is more
than sufficient to swing the grid of the 861
when it is considered that the input to this
power stage is but 350 watts. It should be
sufficient to control inputs up to at least
a kilowatt and what amateur needs half
that?

The next step is to get the 861 controlled
by the 211 output. Heretofore when fre-
quency doubling we have had no trouble
getting the various stages to mote as they
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should but now we are tackling something
of a different nature. In the past we have
sweat, tuned and cracked crystals by run-
ning up the output of the crystal stage in
order to control a 204-A in the 14,000-ke.
band. We have never had much luck and
always went bhack to the self-excited cir-
cuits. Perhaps. we can get this amplifier
stage working without getting discouraged
and following precedents set before.

With about 45 volts on the control grid,
we turn on the plate voltage to the 861
which automatically applies voltage to the
screen-grid, that element heing supplied
from the plate source through a resistance
of about 50,000 ohms. The tank condenser
of the 861 is run through its range and if
the amplifier doesn’t start operating, either
the 861 is not getting enough excitation or
the 211 stage has been detuned by attach-
ing the grid clip to feed the 861 stage. To
correct the first fault, move the grid clip
up nearer the plate end of the 211 stage
tank coil. Very little coupling was needed
in this case, two turns being ample. Thc
tank of the 211 is then retuned, this time
noting any little increase in plate ¢urrent
to the 861. At the point where the plate
milliammeter shows a slight increase. the
211 stage is in step and the 861 tank cir-
cuit should be adjusted until maximum
plate current is obtained. By detuning the
previous stages or abruptly stopping the
crystal from oscillating, one c¢an check
whether or not the 861 stage is oscillating
of its own accord. ‘This may not he the
final check, so detune the &61 tank circuit
and see il it is possible to get any output on
other frequencies that are not regular har-
monics. If no vesponse is had, you may be
sure that the output is c¢rysial controiled
and by checking this with the monitor yon
will find a steady d.c. shrill note with no
change in frequency when the condensers
are detuned, merely a change in audibility.

Let’s see what happens if we try to put
ina neutrahzmg condenser. True, the tinal
stage is not oscillating ab present but we
have visions of the past in which nice os-
cillating crystals were taken out of the
holder—-chips. Looking around, we tind u
double-spaced condenser capable of stand-
ing the high voltage which will be im-
pressed across its terminals in this case.
The stator of the condenser is connected a
few ‘turns below the low end of the plate
coil and the rotor goes to the control grid.
By adjusting this condenser, the input to
the tube may be varied although it is not
as critical as we thought it would be.

{.et’s couple the antenna and see what
effect it has upon the output. With the
antenna coupled and no neutralization, we
note the input to the 861. Now we note
the maximum antenna current and insert
the neutralizing condenser. With some ad-

QsT 47

justments, the antenna current can be made
to increase considerably. Fine! Obvious-
ly, this isn’t due to a more perfect balance
but is caused by increased regeneration in
the amplifier stage. However, inasmuch as
the circuit shows no tendency toward self
oscillation we might just as well take ad--
vantage of the fact and use this extra out-
put. We aren’t worrying about creapage,
over heating of tubes, et cetera; all we
want is maximum output in that little sky-

M vortage

A i vortage
° o 3

| T

S e AAAMAMAY

7o screen 70 [0 screen To 7o screen
20 of 861 Fa oF. 861 20 or ger
. A B C
FIGURE 2. THREE METHODS OF OBTAINING

VOLTAGE FOR THE SCREEN-GRID ARE
SHOWN AROVE

A is the arrangement employed, the screen being
connected to the plate supply through a resistor. b
sevurate registor dropa the noltnm’ io the plate of the
211 atage. At B, advantage is tuken of the drop acroaa
the resirtor in the plate lead of the (1. Thix ia not
a0 good in that it ofiers a coupling between the two
stages and the voltage on the screcn will vary when
the current through the plate eircuit of the 211
changes. At € we have a simple potentwmeter
method which i most suitable but rrquires more re-
sistance than the other two wyrangementa.

wire at the one trequency set by the crystal
and we don’t care how we get it.

Suppose we et critical now. By listen-
mg closely on the monitor we realize a very
nice signal although it is not d.c. Let's put
some filter on the generator. With 2 mikes
on the output of it there is no dlscermble
improvement. Wait, this generator is just
feeding the amplifier tubes which are con-
trolled by the crystal oscillator. No mat-
ter how pure the amplifier supply may be,
it will have little or no effect if the oscilla-
tor supply is not as good. Well, we don’t
mind that a bit because the osc1llat0r sup-
ply does not call for high voltage equipment
so the original 2 mikes in the oscillator
plate supply was expanded to a brute force
affair of 2 mikes, thirty henries and 2
mikes. A listen on the monitor indicates
that the note from the crystal is more like
it should be, as pure d.c. as one would want.
With the amplifiers in operation, the signal
is louder but that’s all. No change in note
is noticed.

Considering the cost of a crystal con-
trolled set, it would seem that one big item
in its favor to stack up against the “out of
the question” expenses involved is the fact
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that a comparatively rough amplifier plate
supply will be practically as suitable as one
that is adequately tiltered. Anyone who has
tried to filter 2,600 volts knows that it takes
a large outlay of cash to accommodate this
item. And now that Christmas and New
Year’s day is past with the bills coming
through in every mail this fact can be
brought home stronger than ever. ‘There-
fore it can be seen that putting in crystal
control on a high powered outfit wonld off-
set the filter expense—and what a fine sig-
nal yon will have for this first year in our
new channels, We don’t want rock cvrush-
ers any tore,  Signals that cover 5 and
10 ke. are absolutely taboo now. Why not
have all that power concentrated on one fre-
quency and make it stay there!

KEYING

This subject has been left to the last be-
cause it was not needed up forward in this
seript. In the past it seems that many with
crystals have keyed so that there would
be a back-wave on the air at all times.
They scem to think it necessary to impress
upon wothers the fact that they have
erystals as if we couldn’t tell by listening
to them. They may be keying in the bias
fead under conditions that do not drop the
plate current to zero when the key is open.
They miay be keying in the antenna and
due to the capacity between the key con-
tacts, the current does not fall to zero.
Any method of keying which dllows a sig-
nal to be cwmitted while the key is up
shows a distinct lack of courtesy on the
part of the operator. Give the man with
a weaker signal the chance to hust through
your racket. It seems to me to be nothing
more than poor etiquette to continue to use
such methods of keying. We are not living
in the past. We must realize that every
kilocyele is valuable. Why should a signal
take any more space in the spectrum than
is absolutely necessary to carry on the cor-
respondence at hand. With these argu-
ments in the back of our head we resolved
that we were not going to be an air hog.

A separate filament heating transformer
was installed for the 211 stage and the key
was located in the center tap lead. While
this does not allow the load to be kept on
the tube at all times and the heating and
cooling of the tube will ¢change its capacity,
the crystal will take care of these changes.
That’s why it’s being used! No key clicks
have heen noted so far and there is no lag
in the keying. We can go ahead just as we
used to when we were handling traffic with
Himoe at WNP last vear and he would tell
us to “speed her up” when we would get
tired of wagging the bug back and forth
at the speed he wanted to copy. Back wave
—-there is none. There can’t be. ‘The whole
14,000-ke. equipment is dead until we punch
the key. And that’s as it should be.
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CONCLUSION

This lay-out is not described because we
think it & station with great merits, We
don’t believe it has any. The sei ifsclf in
appearance is not the type of mechanical
work we wish we had done. The 861 was
acquired to see if it would work as we had
hoped it would. We, therefore, hooked it
up in an experimental layout to gee what
the vesults would he. We have z=en and
wish now that we had taken the pains to
do the tube justice.

The capacity of the wiring in all ctages
should be kept at a minimum. This is es-
pecially necessary if no shielding @nd
neutralization is contemplated and applies
particularly to the last two stages. Should
feedback start here and and got back
through r.f. ¢hokes the poor crystal would
have to buck a considerable amount of pow-
er and fail in the attempt,

Let it be said here that one cannot take
too much precaution in the erystal stage.
Should this link be seak your chain will
never break-—it will never even get into
action, It is well worth the expense to get
a real power crystal that will stand 450 to
500 volts, A crystal with one frequency
quite close to another will slide back and
forth and had best be used as & souvenir
rather than an oscillating blank. A erystal
that will not step right up when the power
is applied should be washed and put in
a weather and dust proof mounting. If it
still fails to mote at every crack, the bias
on the crystal tube should be lowered and
if it still persists in being backward about
starting to oscillate, it should join the ranks
of the first example of “what-not-to-be for
crystals”. You will derive little enjoyment
from @ crystal set if you are always pok-
ing at the crystal to get it started. The
erystal should be put in the holder and for-
gotten for some months to come. Only in
this way c¢an maximum enjoyment b
derived from crystal control and let me say
that real eénjoyment is obtained from it.
Always the same character of signal, al-
ways on the same frequency and always
ready to go.

Reports on W1SZ have bheen very gratify-
ing but no more than we cxpeet. We can
tell by listening to the monitor that the
emissions are of & “1929” quality and no
mistake. We aren’t going to operate the set
only in the 14,000-ke. hand either. When
we want to operate on 7.000-ke. we will cut
out the 210 frequency doubler and tune the
211 stage to 7,000 ke. Then the 861 will
be run down to the lower frequency. For
3,500-ke. operation, the 211 stage will be
neutralized and operated at the vrystal fre-
quency and follow with the 861 also at the
same frequency.
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A Multi-Range Voltmeter

By Harold P. Westman, Technical Editor

ECAUSE meters are expensive as

seen from a dollars and cents point

of view, it seems silly to spend a

given amount of money for several
meters in order to cover those ranges that
ure necessary in the general run of ama-
teur work. How much better it would be
to get one meter and make it do the work
of a whole family providing, of course, that
no serious losses are entailed either in ac-
curacy or convenience,

Take for example the problem of meas-
uring d.c. voltage. There are abhout three
ranges of voltmeters that would be needed
around the average station. First there is
the matter of checking filament voltages on
all sorts of receiving tubes. This requires
s meter having a range not exceeding ten
or fifteen volts or the lower readings will
be inaccurate. Next we have “B” batteries
to test and a range of at least fifty volts is
necessary here. We then have the higher
ranges of voltages used on the plates of
transmitting tubes. In addition to these,
it is a rare amateur who is not at least
occasionally called upon to check over the
neighbor's broadcast receiver, For this
job, a high resistance voltmeter going to
at least two hundred volts is mecessary to
measure the output of the “B” hattery sub-
stitute usually installed. Needless to say.
the three or four instruments nccessary to
take rare of these common direct current
voltage measurements are collectively quite
expensive and for work of this type not re-
quiring very great accuracy, it is possible
to come out somewhat ahead of the game
by making up a multi-range voltmeter that
will be canable of doing all these jobs and
some in addition.

Fortunately, it is possible to purchase
low range milliammeters at 2 price within
reason. Resistance units that are suitable
for use as multipliers may also be obtained
without the necessity of robbing a bank.
Thus we have the “works” for a voitmeter
and all that remains is to put two and two
tngether and see that the result is four.

The instrument shown in the accompany-
ing photo has six ranges as a voltmeter in
addition to its regular range as a milliam-
meter. It ‘consists primarily of a Weston
0-1.5 milliammeter and eight resistors that
comprise the multiplier. If we desire a
range of 1.5 volts, Ohm’s Law preseribes a
resistance of 1,000 ohms to give 1.5 milliam-
peres through the meter at that voltage.
The resistance of the meter is comparatively
low and can be neglected. The inaccuracy
due to the meter resistance will be greatest

when the lowest value of multiplier is used.
This is at the low voltage range where a
check ¢an most easily be obtained. We also
see that the meter, giving a full scale de-
flection with but 1.5 milliamperes, is suitable
for measuring the output of **B” battery sub-
stitutes because the insignificant current
drain will not affect the operation of such
a device.

The six ranges provided give full scale
deflections of 1.5, 15, 150, 300, 750 and 1,500

THE CENERAL APPEARANCE OF THE METE”R
MAY BE SEEN ABOVE. No cover is provided, it
bezing considered unnecessary. Although if the unit
in to be used for Lthe servicing of broadeast receicers
or other work wiring good  portability. it wowld
he very desirable that one be wmade, Swmall rubber
feet are attached to the bottom to prevent scratch-
irg of both the mcter and table top and o small
[eather handle is fastened to the tow side.

volts and a binding post is included which
allows the milliammeter, a¢ such, to be used,
These ranges give satisfactory overlap when
«oing from one to another and cover prac-
tically all the values of voltage that are
normally found in the ordinary station. It
is very probable that higher voltages are
being used by some amateurs and it is a
simple matter to obtain different sizes of
resistors and thus extend the range of the
meter. It shouid be practical to cover well
up towards 5,000 volts if that is desirable
although in general the 1,500-volt range
should be sufficient.

Super-Davohm  resistor units manu-
factured by the Daven people are employed
as the multipliers. These units are wire
wound and resemble a grid leak that has had -
too much turkey for Christmas. While of



the standard grid leak length, they are
materially thicker and have heavy brass
ends which fit into standard grid leak
mountings. They are obtainable in various
zizes between five hundred ohms and five
megohms and are guaranteed to be within
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17 of their rated values. 1f we assume the
resistor to be off by that amount and the
meter to be inaccurate to 0.5, the total in-
accuracy will be approximately 1.5% which
will not be damaging as far as the general
run of amateur work is concerned. As a
matter of fact, there is usually too much
ztress placed upon the accuracy of the
meters used and too little upon the reading
of them and the reasoning empioyed in the
making of most measurements. Folks that
brag about the meters they have that are
good to the 'steenth place, oftentimes have
a mentality good to about one decimal place
and sometimes not quite that. The result
of most amateur measurement work de-
vends not so much upon extreme precision
in the actual measurement of the e¢ircuit
values as it does upon the accuracy with
which the values so obtained are handled by
the worker. Outside of the measurement of
filament voltage which has a large effect
upon the life of a tube, there are precious
few measurements the amateur makes that
vequire an accuracy greater than 2%,

Q8T
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To get back to our meter. Figure 1 shows
the value and position of each resistor em-
ployed. Two 250,000-ohm units are required
for the last step in order to handle the full-
scale current of the meter and still allow
sufficient safety against burn out. The re-
sistors are capable of dissipating 1 wati and
the maximum current that should be passed
through the 250,000-ohm units will be 2
mils. This allows an overload of approx-
imately $0% which should be suificient for
most work. A 500,000-ohm unit (the next
larger size) would be capable of passing
only 1 41 mils and would be unsuitable. In
Figure 2 , appears a simple plan view of the
layout of the units. It is « back-of- panei
view and as can be secn, the majority of
connections can be made by ove rlappmg
lugs. there being c”mparatwely ifew wires
necessary. This is shown in the interior
view. The list of parts needed is given be-
low and while the total cost may seem ap-
preciable at first, when compared with the
cost of a 1,500-volt meter that has but a

THIS VIEW SHOWS THE SIMPLICITY OF
WIRING. The mumnh/ of the connections (x mads
hy mwrl(n,p,nl/ the lug ., The wire nesd only be

y to insure anical =gidity ar ita
ingignificant. The insuiaiion should be

ng of the
v removed

If high
mua ?o remove

itel resigtance
ulariy to
“that wouid he used
i meters r,mmq lull m*ule rlwlmtunw jor three or
four thousand volts.

e
mh rrh ity
rh winding,

¢

single range and is not suitable for measure-
ments of low voltages, it is really quite
reasonable.

1 0-1.5 milliammeter £12.00
1 panel 7” by 6.5” by 3/16” Bakelite .76
anlavmg on panel 276

(Continued on Puge
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Experimenters’ Section

ented to all a problem concerning the
recording of clock beats and in partic-
ular the need for some satisfactory
method of indicating the start of each min-
ute upon the chronogram. Apparently, there
was considerable interest generated upon
the part of the Experimenter and we are
presenting some of the solutions suggested.

7 Kirkland Street,
Cambridge, Mass.

I N OUR December report, there was pres-

Editor, QST

Mr. D. F Brocchi has described in the
“Experimenters’ Section Report” (page 46)
of the December, QST a method of operat-
ing a chronograph from a clock. He has
succeeded in recording the seconds but
wants suggestions for satisfactorily record-
ing the minutes. ! offer a scheme which has
accurred to me and which, I think, could be
easily carried out.

Instead of taking the once-a-minute im-
pulse from the clock itself, it can be taken
from a separate instrument controiled by
the relay. All that is necessary is an anchor
cscapement. with a suitable wheel and an
electrically driven rocker. Figure 1 shows
the general idea although details have not
heen developed.

The device may be mounted upon a wall
in which case the wheel can be driven by
a weight; or, if a portable appliance is
wanted, 'a spring drive must be used.
assume that Mr. Brocchi’s relay acts once
a second but that is not important. How-
ever, every time the relay acts the escape-
ment wheel will turn one notch. A wheel
of suitable size (probably 60 teeth) can be
chosen to make one revolution per minute.
A contact arm can be attached either to the
wheel or to its shaft and the once-a-minute
interruption effected in any wav desired.
The magnet coil can be connected in series
or in parallel with the chronograph or it
may be connected to a separate relay. Care
must be taken that the interruption of the
chronograph does not atfect the escapement.

A dial may be made to show the vosition
of the countact arm so that any failure of
the escapement could be detected by com-
parison with the second hand of the clock.

T hope this sugegestion mav be of use.

—Laurence Bachelder, W1AWTI.

1511 Poplar Street,
"I‘erre Haute, Ind.

Editor, QST
Referring to the request in the December
issue for some method of making a minute
marker for a chronograph, I wish to submit

the following idea. The method herewith
suggested may be given a trial if all the
conditions are acceptable to Mr. D. F.
Brocchi, who, according to his description of
the work already done on the clock is, no
doubt, a very skilled artisan and will appre-
ciate the fine points involved.

Assuming that the clock has a deadbeat
or (Graham escapement and beats seconds,
the scape wheel makes one revolution every
minute.

Drill a very small hole in the rim of the
scape wheel and drive in a small pin such
as the hardened and polished end of a small
sized cambric needle leaving about 1/8 to
3/16 inch projecting on one side of the
wheel.

Then mount on a thin slab of bakelite
two small contact springs as follows. The
springs should be of 14-karat yellow gold on
account of the almost frictionless slip this

FIGURE i

metal presents to steel, and the contact
points should be tipped with platinum, or
the springs may be made of 109% iridium
platinum.

The springs proper should be about 0.001
inch thick by 0.01 in. wide and from 3/4
to 1 inch long. They should be soldered
to heavier base pieces which are screwed
to the bakelite slab so that the springs
project beyond one end of the bakelite to
their full length, one being on top and
the other on the bottom. Bend the end of
the tap sprine down at right angles and pro-
vide a stop to arrest its downward motion
at a certain point. Then make a V bhend
in the under or wmor spring and let the
end extend a safe distance bevond the V

i{Comtinued on Page ;%)
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Conducted by A. L. Budlong

National Sections of 1. A. R. U.

R the information of readers every-

where, we are listing herewith the

existing national sections of the

[Inion, together with other pertinent
information. The Union is now an organiza-
tion of the foremost national amateur so-
cieties; it is the aim of the officers eventu-
ally to include on the membership list the
vepresentative amateur organizations of
@very country in the world where there are
transmitting amateurs.

There are now in existence fourteen na-
tional sections. All of them were created
prior to the adoption ¢f the new Constitu-
tion, It will be noted that in ail but three
cases (Argentina, Brazil and Switzeriand)
the foremost national amateur organization

application to Union headquarters before
any society can be recognized as the national
section for its particular country. Societies
not included in the following list are not
members of the {Inion: the secretary will,
however, be glad to receive applications
from amateur xzocieties in countries where
sections do not yet exist.

At the present tire, negotiations are
way for recognition of national
societies in Norway, New Zealand, Poland,
(zechoslovakia, Portugal and Penmark.

ARGENTINA
The Argentine Section wag formed on
March 11, 1926. No national society has
vet been recognized as the national section,
however, The President of the Section is

s

nhwy we wn

TRANSMITTER A

has peen recognized as the national section.
In a recent visit to headquarters, Mr.
Ahreu, president of the Brazilian Section,
expressed his desire to take the same step
in Brazil immediately on his return to his
OWn eountry.

It has been noted that some societies in
various countries, while not actually mem-
bers of the Union, are so stating on their
letterheads. We must point out that in all
cases it iz necessary o formally make

'D RECEIVER i
NEBIWWK

Mr. Enrique L. Repetto, Santa Fe 1592,
60 Piso D. 12, Buenos Aires.
AUSTRALIA
The Australian Eection was created on
August 8, 1927, and on January 24, 1928,
the Wireless Institute of Australia was
recognized as the National Scetion, (Clor-
respondence should be addressed to the
Hon. Fed. Sec'yv, Mr. Bruce Hardie, 22
Missouri Ave., GGarden Vale, Melbourne.
iContinued on Page 60}
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1. R. Jardine, 26} b’zukley St.,
W5 Victoria, Australia.

wisf w2com w2ex] w2xaf w2xad wirn wdtk wbacl
whbj whpa wbhHql wbagi wbam wehavj wschk wéecwm
whdkv whdny webal w2bhi w&eam wRdgp wchs wheom
widez w9ef wieij w9eln waln od-1jr oo-laj op-lem
op-“pb op-1pw ep-l1hr ah-bavl oh-6ah oh-beck se-lea
nz -ezh nz-nba am-ane oz-1ae oz-lan oz-1lup 0z-ax oz.-ltb
os-1fw  ox 0%-2aW  OL-28X 0

2 2g0 0z-3aj o7

e vz-dae oz-4av

Essendon,

oz-4a0 jkzb.

S8 Westerner, WBCS, J. Morgan, Jr.,
Operator.
wlanw wlbal wlbea wihgm wlbob wicfi wlemp

wlecow wlera wiche wijr wikk wikn wimk wird
wlwv w2aau weacd w2afa w2aft w?aib w2beh w2bhr
w2bhv w2boz w2fp w2ia w2id w2md w2vi w3acu
wi3afx w3ahp wdavi w3bnu w3 wlck! wlet wiia
wimt w3uo wizze wdadb wia wiafe wiale wices
wiev wdpw wipf wdft wdtk wwdal whafx whain whyg
wtaak woébam  wibax wohws whcho wiéev)
whdli whno wbvz wiek w&ads wruath wS&bau wXbaz
w8beu wSche wfent wSdri wldyi wSdyvz wlkr wiuk
wixe wlavp wiens wierd w9dek wodek wofax wafi
w“gdh velbr veZea velay vesbe wiedia vedei ct-1bl
2t cr-3am eb-4en  eb-4fe eb-dre
-7ah ee-eard7 ee-ear53 ee-varn ef-2Rbtr ef-Rest e
f-8ie ef-drk ef-8rrm  ei-1fu ej-7dd  ek-far ek-4dkf
xen-ja et-tpar g2u0 ghby ghiwaq gbbr ghiwy zhyq gbuj
klaf awsw wnbt,

C. R. Plant, I Albert Rd., Northenden,
Manchester, England.

wsmx w6ad wo6aoce wobeo wiblx wiébvx wéemd
wé6ejp whdto wbeco wheii wihm wigi wékd w7aik
w7if w7tu op-lad op-lcm op-le thm op-lhr op-l1pw
ue-lux ac-daw ac-Rzw od-5az 2ra as-lap as-2ber
#g-rao3 whHafx whaugyx woafx wsbee woblx wieip wbeei
w6dhs wedfu wédy wide whezk ac-tpp ac-1wl ac-itb
ac-2ab ac-!mo ac-2tn op-iah op-lgz aj-ipbe aj-7cb
uj-4ef ova-Zog oa-3lp oa-deg na-dmf oz-lax as-lae
as-lak eu-20y eu-dai ef-&gj au-daa xnu-deff.

WS8DED, Russell Sakkers, 53 East
Holland, Michigan.
13600-8550 Ke. fones)

wiakd wiavl wlave wicks wibiqg wiez wiht wiaow
w2ahl w2ahm w2atq w2hee s w2z wist wlue
wlaeq w3ain w3akw wi3bgp wibsz w3bup wicah wice
wlejr w3no wiav wisl wisn wdaht whaxl wgabu
wiaci wradf wsuef wXaei wSahf wajh wlako wRakv
wxano wiath wfaub wRavu wiavg weayl wkhas wxbhn
wSbhf wXbld wxbot wxbuw wSecez wiefy wXego wickd
w¥cei chtu wlewe wlewu widpd wRdsy w&dt wxdus
widvt widva wSldvw widwm wSdxy wxlt wird wirw
wipk wkzg wiafv w9agq wdaho w9ahk wiagy woala
wiayl whem w9henw wihech wdhka wybwi wibza wlcch
wlche whemt wdeym wlezz wlek wofvl wifzl wiso
wimm w9mq w8qgd velet.

XEN-0QQ, 8. S. Helder, Heard of West
African Coast
On 20 meters

wlaep wlang wlagt wibjd wiblv wilefi wlcje wicra
wifs wimx wiry wlsz wizz w2aan wZaog w2api

=

7th SI".,

w2atk wlarbh w2avg w2azu w2baa w2bew w2bhds w2big
w2bjs w2bjv w2boa wZbox wZbps wibrb w2ch w2Zejx
w2euz  w2dr w2fp w2in w2lx wZmb w2md w2rs
w3amw w3agm wibjm w3im w3ky wirn wift whavs
whnb whom wHwz whyd whesw woezk wédev wbzzd
tu wsabw wXady w¥afq wsann wSaur w8heu wichd
cel wsdvk wlhx wijj woaji whalm wlefk wlenr
wieqk wYetd wi9fyp velap ve vedes vedbm wodfv
sa-fet sb-lem su-Zak fo-a7d fo-ain rwx wsa.

30-40 meters
wiic wimx w

wlawm

wlemp
witk wdvp wiux wiawa wlabw wk d
wRadg w8beu wxbrh wdbhge ra-ens sa-je7 sbh-1bl sb-1bs
lem =b-1ls sh-2ak sb-Tab sc¢-2ab ef-&btr ef-3cdb
ef-Rjf ef-Bkf eb-dwx eb-4ft xeh-dwk cu-2ai nj-Zpa
fl-1ab fo-aTu f{z-ocdl fg-ocya Sfe-pm.

Basil Hall, 25, Comnbe Gardens, New Mal-
den, Sarrey, Emngland.
30-50 meters
wilaat w'lc‘hr'_ wiemp w2ulu wlarq w2atq
w?2bgo w2eom wZezr w2jd w2jdw w3afw w3awh
avl w3bee wi3ckl w3ge wi3sz w3uo wics wirn whic
adg wxann wrban w‘n‘dnm wduw whdyz w¥xe wiarn

Zatr w2ja w2idw

wiaao

:-t-lau ci-1bv ct-lea «
e ea-fay wu-fy ea-hz ea-lr ca-lrk
28 ea-ra ea-wh ea-wy ea-4Ir ec-lema
ec-1na ve-2rm  wd-Tah  ed-Ter  ed-TIn ed-Tre
ee-earl6é ei-las ei-1dr ei-lpo el-lalk cl-1a2b el-la2g
of-labm eNi-sMnuUa en-3mux cm-smve cem-smxh em-smazf

2 Znae es-2nap es-2nm es-2nx
Tnb  e¢t-pzz  ot-tpar ct-tpa
tpfm e( tpmn el-tppt er-2as elu-eRpm eu-nno eu-2aee
‘u-2ai eu-2bb  eu-2bu  eu-2df cu-Zdw cu-5ae eu-baz
eu-43ra

w é;jo w9fkf w91n w9us
ci-len
ca-1rs en

en-25rb  eu-8brb ew-ac ew-an ew-au ew-hj
ew-fv em-hp ew-hlo ew-ux fe-ewez fm-8¢v fm-%
ha-mfv oa-2ck oa-Zjc o0a-2jvy oa-2rb oa-2vj un 3 h]
on-8jk oa-Tah ovz-2g0 o0z-3ar =b-2ak eb-2bec sc-2ab

velbx veZea.
14-27 meters

wlack wlalb wialg wiaqt wtaze wibhbt wibhy wihfz
wlhil
W lmx

wiblv
wiry

wibpd wiefi wieje wliemf wifbh wilkq
wlsq wlsz w2aef w2ae w2api wi2arb
w2azu wZbea w2bgq w2bkf w2hmk
ch w"ch w2evi w2fp wZhma wthq
wlaqr wsm w'isra widia wdrt
w4nh v *anc whanv wladg wlaygy wlail wxarx wxavs
winxa wieew wleds wRep wXewt wlevg wshx wbas
ct-lef ct-len ea-lr ea-4sn ec-lrf ed-Thp ed-Tva ei-lge
rm-stmux  ¢3-2nt es-5nl et-tpkx ei-2bv ew-sn fk-4ms
fm-Rrit. fm--Svx fo-a3a fo-a40 fo-ahl fo-a7d velap
velar ve2ac ve2al ve2bb veZbg ve2ea ve2j].

KC-RP18, Henry Rakosnik,
Kankcm.

ce-1rf ec-lab we-1na ec-an2 ec-iema ec-lvl
oc- lrv or--lmx ec-1fm ec-1kj en'-1mk ce-2lo e
ec-2rm s b 4 =318
dgo ed-Tva vd-7v0 ed-7Tab ed-7tm
ed-'?hr) ed-Ter ¢d-Tek ed-7dm ed-Twh ed-Tbb
ed-7In ed-Tsh ed-7 wd-Tam ed-Tom ce-ear52
ee-cardl  ee-eat  ce-earl®  ee-ear28  ew-enrdR
earl0d ee-earc2h =f-Rklm ef-&flm «f-aya ef-xbas
«xral ef-8§mpg ef-8gkc ef-Rlem ef-Rei ef-%tdq ef-8nox
(f-Rtq ef-Rxzl ef-Rio ghwy g6fa wéwl ghzr g6yl gbhk

<r‘5gu 26bz g5rm g3bm g2hu gdhq gw-16b gi-6w eh-Ymq
(Continued on Page 74
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ec-luz

ed 7bt
ed-Tah
ae-eAr62
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Correspondence

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

The New Regulations

Department of Commerce,
Radio Division,
Washington.
December 19, 1928,
My dear Mr. Warner:

The Division has your letter of the 11th
instant requesting information relative to
the institution of new amateur regulations
on January 1, 1929,

The only change that is being made in
the amateur regulations is that provision
relating to the frequency bands that may
be used by wamateurs in accerdance with the
International Radio Convention of 1927,
A supply of the regulations including the
new rrequencv bands is now being printed
and copies will be forwarded to you as soon
a8 gvailable.

The Division does mnot propose to recall
the outstanding amateur station licenses.
However, the holders of amateur station
licenses isued prior to January 1, 1929, will
be furnished a copy of the new wgulatwm
in order that they may have before them
the requirements as to the frequencies upon
which their station may be operated.

Respectfully,
—W. D. TERRELL,
Chief Radio Division

“Blind” Flying

Medford, Oregon.
Editor @ST:

The following is a report on an experi-
ment performed on the Pacitic Coast. There,
as vet, no vadin beacons are available for
:lanes flying the mail and express routes
f'rom San Francisco to Seattle, and oc-
casional difficulties in navigation occur over
the mountains during storms and fog.

The thought came to the writer that, as
the planes followed a direct route very
similar to the telephone toll lines, it
might be possible to follow them in some
manner. It daveloped that there was a
“pilot ¢hannel” of 24.3 ke. in continuous
operation and that amplifiers on the hne
wore fess than 200 miles apart insuring
good strength to this channel. This “pilot
channel” is a sine wave current of, in this

. presence of the plane within

1929
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ease, 24.8 ke. and harmonics are used to
demodulate suppressed carrier telephone
currents.

A T. R. F. set was built and pre-tuned
o 24.8 ke. The detector was an autodyne
and gave s note of about 1,000 cycles. It

-was found that on the ground the pilot

channel could be picked up as evidenced by
the 1,000 cycle note within a mile of the
line on either side when using & small un-
tuned aerial and no ground. The same re-
suiits held true for plane operation and the
% mile of the
toll line in either direction could be de-
tected.

The advantage of this arrangement seems
to be that there is no spreading of the wave
as noticed in radio beacons, the carrier or

“pilot channel” is there free of charge,
though the frequency may change for dif-
ferent routes, the frequency is far enough
removed from that of power lines so that
no interefrence is had, the frequency is
far removed from the natural electrical dis-
turbances set up by the ignition system of
the plane, and no interference was had from
high power commercials. In going over the
mountains naturally the telephone toll lines
also go over the top allowing the plane to
still hear the signal with plenty of flying
room beneath.

The disadvantage is that there is no way
of telling whether you are to the right or
left of the toll line except by changing
course and listening for an increase or de-
crease in signal strength. North and south
(the direction in which the line runs) can-
not he differentiated.  These suggestions
are offered in the hope that their practical
application may help in navigating planes
when they must fly behind.

—L. Dow Inskeep, M. D

w200

Knoxville Amateur Radio Club,
Knoxville, Tenn.
Editor, QST:

It is indeed with pleasure that we note
the outcome of vour ¢fforts to have the
station of the Times, W2UOQ, removed from
the amateur band it formerly occupied.

The Times, in common with a good many
others, was never entitled to a position in
our bands and the Radio Commission merely



THERMO-COUPLE TYPE
INSTRUMENTS Mobe. 425

NSTRUMENTS of this type, originated and developed by the

Weston Company, are universally employed for measuring both
high and low frequency currents. Their use has extended with the
wide application of radio frequency into a great number of fields of
experimental engineering and commercial activity. Incomparable
in their refinements of mechanical and electrical design and un-
usually accurate and dependable in performance for such small
instruments, the Weston Miniature Meters—Thermo-Couple types
as well as A. C. and D. C. models—are everywhere accepted as the
highest standards for radio testing service.

Thermo-Couple Types For Panel Mounting

Flush Type—2” and
314" diameter. Fur-
nished in metal or bake-
lite cases. Portable
mounting bases also
supplied.

Made as Thermo-Am-
meters, Thermo-Mil-
liammeters, and Ther-
mo-Galvanometers or
Current Squared Meters

The Weston Thermo-Couple Type Ammeter is furnished in ranges
from one to 20 amperes having a safe overload capacity of 50%. It
solves perfectly the problem of measuring high frequency currents
such as are imparted to the antennae. Equally accurate for low
frequency measurements and gives satisfactory service for D. C.
measurements as well as A. C.

Milliammeters are furnished in three sizes—125, 250 and 500 ma.
They give definite assurance of the output and accurate readings
after hours of constant service. Extra large overloads will not
burn out these meters. They are ideal for short wave transmission
as they have a very low internal electrostatic capacity. For this
reason they give the true value of the current in the circuit and do
not disturb the constants in a transmitter.

Write for Circular J.

WESTON ELECTRICAL INSTRUMENT CORPORATION

602 FRELINGHUYSEN AVENUE - NEWARK, N.J.

WESTON

RADIO
INSTRUMENTS

Say You Saw It in QST— It Identifies You and Helps (ST

1755



Since any radio, old or
new, is only just as good as
the tubes in its sockets, it
is clear how vital a point
perfectly balanced tubes
are.

The brand of radio tube is
just as important as the
“make” of the set.

Insist on

righted a wrong when their license was re-
voked.

Your position has been most proper and
may your efforts continue until our meager
bands are entirely clear of every station
¢xcept the legitimate amateur. N

Knoxville Amateur Radio Club.
J. B, Witt, Secy.

The Total-Loss Receiver

1287 Castle Hill Ave.,
Bronx, New York City.
Editor QST:

Colonel Foster knows something good
when he hears it. The other amateurs not
so close to your domicile, to be sure, know
the good things when they see them. My
vote of thanks to Mr. Ross A. Hull for the
highly interesting and descriptive article in
the November issue of QST on 1929 re-
ceivers—a most timely oontrlbutmn to the
art and a New Year’s present to the hams.

WEHM says that aluminum for the panel
is the bunk, admittedly its cutting and trim-
ming is hard work. However, friend Ross
must have polished the panel of the four
tuber too high, because that’s what caught
my eye. So once again, the chips flew here
and soon the four-tube masterpiece was
realized. 1 was at once amazed by its won-
derful performance. I found it to be in a
class by itself as far as receivers go, for
it succesfully copes with New York City's
air inferno, knocking Old Man SHtatic and
other parasitic noises into their rightful
abodes and allowing the sounds most de-
lightful to the ham to pour forth in abund-
ance from all too small diaphragms.

However, a rude awakening from Para-
dise was the order and it touk the few
words suggested in the sate article (re-
lative to pressing the midget tuning c¢on-
densers inta the jacks by using the tingers)
to bring this about. Tt was shocking to me.
One hundred volts plus on the condenser is
quite ticklish. The stator is fed from the
positive 135 volt ¢ide and the rotor is on
the grounded negative side. Would not a
pnair of rubber gloves tested at about 3000
or 5000 volts be a desirable part of every
operator’s equipment? Why fool around
with chances of permanent injury or death?
You can get all the dead hams you want in
Swift's

The tuned impedance as I have it, is plug-
in also. This is a departure from the plans
laid out in Mr. Hull’s article, for his in-
ductance secondary of the Ford Coil is at-
tached to the set’s haseboard in semi-
permanent fashion and is not easily acces-

sible. A second stage audio frequency am-
nhnvmg transformer is also mounted plug-
in style and can be substituted very easily
when phone recention is dacired. Tn this
way various tuned impedances and trans-
formers could be arranged plug-in fashion
and used to fit any necessary requirements.

Filling in the heads of countersunk
screws with solder and sandpapering same
flush with the aluminum panel gives the

Sav You Saw It in QST—It [dentifies You und Helps QST



Here’s the answer to every question about the principles,
methods, or apparatus, of radio transmitting and receiving--

THE RADIO
MANUAL

By G. E. STERLING, Radio Inspec-
tor and Examining Officer, Radio
Division, U. 8. Dept. of Commerce.

Edited by ROBERT S. KRUSE, for five years Techni
Editor of QST. years Technical

The new procedure adopted by the International
Radio Telegraphic Convention is effective Janu-
ary 1st, 1929, THE RADIO MANUAL records
it completely. Department of Commerce exam-
inations for operator licenses are changed the
first of the year. Only THE RADIO MANUAL
presents all the material to meet the requirements
of the questions. Progress has been steadily
made in perfecting radio theory and practise.
THE RADIO MANUAL, since it is the most up-
to-date volume on radio, is the surest source of
complete and accurate information on zll points.

A Complete Handbook of Principles, Methods, Apparatus
for Students,Amateur and Commercial Operators,Inspectors

Complete Preparation for Government License. 16 Chapters Covering

1. Elementary Klectricity and 9. Radio Broadeasting Fquip- any text hook description
Magnetism ment including, for the first and circuit diagram of

2. Motors and Geuerators time in any text book, the Western  Electric  Huper-

3. Storage Batteries and complete equipment ol heterndyne Iteceiver Type
Charging Circuits X Westlern i.f)]ectrirr 5 Ki]oyvaft a04C

4. Theory #nd Application of broadeasting  Transmitter 13. Marine aud Aireraft Radio
the Vacuum Tube used in over of Amerj- - Beacons and Direction Find-

5. Fundamental Circuits Em- san broadcasting stations ers
ployed in  Vacuum Fube 10. Arc Transmitters including 14. The Development of Ama-
Pransmitters description of Federal Ma- teur Short W Appara

#. Modulating Systems Em- N 2 il t ; - e Short, ave Appara-
) P A rine 2 Kilowatt Are Trans ius, Complete details of con-
ployed in Radio Broadcast- mitter Type AM 4151; also 9 N e B
i e (s struetion, operation  and

7 lVrﬁ;'g meters, Piezo-Electric models K™ and "Q licenses

. avemeters, Piezo-Elec o R . e

! Oscillators, Wave Traps and 1. Spark Transmitters includ- 15. Radio Laws und Regula-
Field Strength Measuring ing description of Navy tions of the t). 3. und [nter-
Apparatus Standard 2 Kilowatt Trans- national Radio ‘Telegraph

8 Marine Vacuum ‘Tube r»mtter 1t e e (Convention. Quotations of
Transmitters including de- 12, (,’nmmor(-m]_ Radio Receivers all important sections .
tailed description of Model and Associated Apparatus 16. Handling and Abstracting

ET-3626

including, {or first time in

Traific

Examine It Free

Never hefore has so complete a treatment of radio
theory and operation been compressed into a single
volume. Here is information that otherwise yon
could secure only by consulting many different
books. And every detail is vouched for by author-
ities of the first rank. The Manual is profuscly

Order On This Coupon
r-.-----------------------..-
. VAN NOSTRAND CO. INC., 8 Warren St. N, ¥,
Send me THE RADIO MANTAL for examinatton.
Within  ren sdays  after
the ioinme or send you F.00—The price in Cull,

»y
]
]
vereipt 3 witl either peturn B
]
]
]
]

illustrated with photographs und diagrams. There PRI e BRSPS |
are 700 pages, bound in ftlexible fabrikoid that is AR s T
extremely <durable. The immediate demand [or 1
so valunble s« handbook has nlready nearly ex- St oand NUMBET ..o 1
hausted the second large edition. To be sure of ]
receiving your copy without delay, order at once. [ ]
The volume will be went for free exumination. City and Btate ... e 1
Pay or return in 10 days. -----------------------------'
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Dubilier

TRANSMITTING

CONDENSERS

UBILIER type 686 condensers
have the usual Dubilier high
safety factors for use in transmitter
filter net works. 1000 volt DC rating.

May be connected in series where the
working voltage exceeds 1000,
Through series parallel connections
practically any working voltage and
capacity can be obtained.

DC voltage must not exceed 1000; or
in A.C. supply filter circuits the trans-

former voltage must not exceed 750
volts per rectifier plate:

1 mjd. condenser $5.00
2 “« $8.00

Write Dept, 43

mer Dubilier

CONDENSER CORPORATION

I0E. 43rd St.
New York City

Reg. U.S.Pat.Oft.

panel a wonderful appearance. [ did not
use the shock absorbing, non-microphonic
sockets on the r. f. tube or tuning coil. The
suckets were solid construction, sturdy
enough to allow the tuning coils to be with-
drawn and inserted with ease. The r. f.
tube secmed to set up an audio howl when
inserted in the shock ubsorbing type of
socket. This phenomena disappeared when
a solid sovket was substituted.

Surely the sets outlined in Mr. Hull’s ar-
ticle, and supplemented by friend W6HM.
rule the ham waves.

Burton Synnott, W2FF, W2BBX
0. R. S, 0O.B.8.

Portable Station Licences

204 Pine Ave.., Iloom 410,
Long Beach, Calif.
Editor QST:

{ver a period of time, I have noticed that
several of the amateurs use their own call
wherever they go; in other words, they have
been considering them as portable licenses.

Wherever possible, T have been telling
them about the fact that their license car-
ries a certain address and if they wish to
use # portable license, they should write in
and get a portable license, as they are
available.

Innocently, they think that no harm is
being done, but it may be well to warn
amateurs that their station license must
e used only at the address that is indicated
on the license.

-Don C. Wallace, W6AM

For Those Enjoying Brass-
Pounding

Missouri Pacific Railroad Co.,
St. Louis, Mo.
Editor QST
RCD UR LTR 2DA WI NT DA OR MO
ABT WHY MI CK FR QST NT RCD - TNX
FR UR LTR - PSE NO IM NT A BP ES
LTR NRS QST HV ABT NIL XCPT I.W
WV OR HI FREQ OM ES HAM ACCTS
- HV NT TM OR NTRST IN T SILY
OM Y ES HAR IN LTR NRS QST - HV
BN NTRST GNL RDO NWS ES TNCL
DVLMT WI WCH QST HV HD GUD ES
TMPT PRT IN YRS GN BI - HV NT ANI
DSIR TO B BP ES NM TM FR IT EVN
HD I T DSIR - 80 WI BST WSHS FR VY
HPY NWYER -
IM URS VY TLY

W. J. Burton,
Assistant to Chief Engineer.

P. 8.1 If the above seems amateurish or
causes you any unnecessary eifort and per-
haps mild disgust, you will know exactly
how I feel with a copy of @S, But for
those enjoying brass pounding I have no
criticism.
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Here’s 750 Volts
Pure D. C.

for S. W. Transmission

SBVEN hundred and fifty volts D. C.—perfectly rectified and filtered,
free from hum and suitable for plate supply for transmission or for
reception—is made available at low cost by the new S-M 324 power
transformer. A big, husky sixteen-pound transformer. Two 750-volt,
150-milliampere secondaries (centre-tapped 1500-volt winding), used
with two 281 type rectifier tubes, will supply up to 150 milliamperes
at over 700 volts. Price, $25.00.

For use as filter choke in such a rectifier, the 5-M 331 Unichoke is
absolutely ideal. 1t utilizes the Clough resonance principle (under which
it is licensed) to eliminate effectively the 120-cycle ripple—doing this
more effectively with only 7 mfd. of condenser than do ordinary chokes
with 8 to 12 mfd. Inductance at 110 milliamperes load, primary 2
henries, secondary 30 henries. Price, mounted in standard S-M case,
$8.00; open mounted (331-Uf) $7.00.

Issue No. 7 of “The Radiobuilder” gives details of a circuit especially
designed for economical production of pure D. C. at 750 volts. There
are a few copies left—send for one right away if you haven’t it.

730 Round-the-World Four 1
The famous *“Thrill Band” set—for New S-M Clough-System

fong-distance broadcast reception; has
S-M Clough-audio-system tone guality— P USh-Pull Transformers
splendid also for code. One screen-yrid Built on the Clough System, with
r.f. stage, regenerative (non-radiating) curves flat from below 50 cycles to
detector. Coils in kit tune from 17.4 to well above 3000—these transformers
204 meters; S-M 131X Coil ($1.25) ex- give to *‘push-pull” 2 new and really
tends range to 350 meters, and 131Y coil startling  significance. And their
{51.50) to 650 metcrs. Aluminum shield- prices, like their quality, are un-
ing cabinet included with 730 KIT $51, beatablel!
or fully WIRED $66. Also with 731 257 Push-Pull Input Transformer, to
Adapter (plugs into any receiver, con- operate from one amplificr tube
verting it to short wave) KIT $36, WIRED into two 171A, 210, or 250 tubes.
$46. 732 Esseatial Kit, $16.50. Price. e verrsnenerrecananans BT
. . 224 Puashe-. I
720 Sereen Grid Six 23 Bl e

“Three screen-grid tubes in the r.f. stages, tubes into two 1124, 226, 227 or
with shielded $-M coils, bring in distant 171A, 210 or 250 tubes. . ..., .$8.00
stations on the next 10 kc. channel to 258 Tapped Qutput Impedance, to
powertul locals! New S-M standard of tone feed from two 171A tubes into any
guality. Custom-built complete in 700 standard speakers...........$5.00
cabinet, $102.00; complete K1T, with 248 Universal Qutput Choke, to feed
pierced metal chassis and antique brass out of two 210 or 250 tubes into one
escutcheon but without cabinet, $72.50. to sig or more standan:d speakerss

710 Sargent-Rayment Seven A ke A

Four screen-yrid r.f. stages—a station on 20 watts without core saturation.
every [0-kilocycle channel right around Open-mounted...... ceeeeed $7.00
its single-control dial (with five auxiliary 228 (248 in case like 227).......§3.00
vernier knobs)—equipped with the un- Remember—8-M guarantees these
equalled S-M Clough system audio ampli- push-pull transformers to have a finer
fier—vct the 710 is only $175 custom-buiit frequency characteristic than any and
&:(;mp_letc, orb.$l30 for KIT including wll competitive types—bar none.
ajuminum cabinet.

Are you getting The RADIOBUILDER regularly? No. @ (lan. 1929) N G S—
describes new push-pull circuits, utilizing the new tvpe of push-pull trans- .
formers described above. No. 7 (Nov. 1928) described in detail, with com- Silver-Marshall, Inc.,

hlete circuits, a 750-volt rectifying system using the new S-M 324 transformer 864 W. Jackson Blvd., Chicago, U.S.A.

illustrated above. C'opies of both of these issues may be had without churge Send | £ N il

by QST readers as long as they last; use the coupon. sere e:; me, als‘:‘er;ew[{\?‘u?vl(o gi’“ cale:
If you build professionally, by ull means ask for information on the S-M catalog. ' i paK

Authorized Service Station proposition; its monev-making apportunities . . .

are greater than ever. ....8¢end full information on your

Bervice Station proposition.
~ . "
SILVER-MARSHALL, Inc., 8866 TR Y Namernooeeeeee

Address...oeaiiiiin,
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A Radio Service
Instrument

That Boosts Sales

The Jewell 199 4. C.-—D. . Set Analyzer
solves the radio service pr oblem pet‘teutlv.
In conjunction with the .Jewell Radio Set
Analyzer Chart it enables service men to
check radio receivers scientifically, thus
gotting the best possible results out of every
receiver. Nothing is left to guesswork.

Prompt and effective elimination of cus-
tomers’ complaints is an important factor
in building rvadio sales. Jewell Pattern
199 Set Analyzers in the hands of service
men insure qulck and effective adjustments
of troubles.

Write for literature describing the Jewell
Pattern 199 Set Analyzer and other high
zrade radio instruments.

Jewell Electrical Instrument Co.
1650 Walnut Street Chicago, Illinois

s of ¢ complete line
$ fn! iradin manufoc-
((rhomtm ies, transmitters,

mrers
and service work,

29 Years Making (vood Instruments

17, 1925,

I. A. R. U, News

(Continued from page 352}

BELGIUM
The section was (‘reated on September
19, 1925, and on April 23, 1927 The Reseau

Helge was recognized as the N ational Sec-
tion. The President of the R.B. is Mr.
Paul de Neck, 312 Rue Royale, Brussels.

BRAZIL

The section was organized on September
15, 1925, No national society has yet been

vr,ecagmzed but this will probably be done

within o few months. Mr, Vasco Abreu,
Riachuelo 80 (-4, Rio de Janeiro, is the
president.

CANADA

The (anadian Section came into existence
at the formation of the Union in Paris, on
April 17, 1925, and, as provided by the Con-

“L'AVENIR”

THE TRAINING SHIP

htutlon, consists of the Canadian Scetion
of the American Radio Relay League, mth
the Canadian (ieneral Manager, Mr. A.

K. Russell, as the president.

FRANCE
The French Section was also organized
st the formation of the Union, on April
A national society, the Reseau
Emetteurs Francais, grew out of the na-
tional seclion, and since June 20, 1925 has
been the national section under the name
of the R.E. F. The President of the R.E.F.
is Mons. Reyt, Professeur au Lycee, 24
Rue des Vaupulents, Orleans. .

CERMANY
The German Section was formed Sep-
tember 15, 1925, On September 1, 1927, the
D.AS.D. was formally recognized as the
national society to take over the national
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an
A important
Wﬂ“ factor

j Faradon quality and dependa-
I bility have contributed in no
small measure to the present high
standard of radio reception and transmission.

Producers of quality equipment recognizing this
are utilizing Faradon Capacitors in achieving
the high performance standard required.

The extensive experience of Faradon engineers
is available to assist in taking care of special
electrostatic condenser requirements not covered
by the more than 200 types of Faradon Capaci-
tors in regular production.

WIRELESS SPECIALTY APPARATUS CO.

JAMAICA PLAIN, BOSTON, MASS., U. S.A.
Established 1907

Electrostatic Condensers for All Purposes

2500
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“Isn’t it about time,
Dad, you eliminated
the adenoids”

WY set with inferior transtormers has

adenoids. Why not have your set give
you what it is capable of—it's a mighty simple
thing to eliminate the adenoids from your
set — and to substitute true tones as given by
AmerTran radio products.

No matter what your set is you have yet to
hear the music as it is broadcast from the
studio with all of the overtones and shadings
from the lowest stop on the organ to the
piercing note of the piccola.

- AmerTran audio systems will give you every
tone broadcast—just as it is broadcast from
the studio. A pair of De-Luxe transformers,
or the superb power amplifier (push-pull for
210 tubes) and the ABC Hi-Power Box. No
matter what AmerTran audio system you
choose, your set will be free from adenoids.
See your dealer or write to us.

AmerTran ABC Hi-Power
RBox—500volts DC plate volt-
aye, current up to 110 ma;
A( filament current for all
tubes for any set. Adjustable
bias voltages for all tubes.
Price, east of Rockies—less
tubes—$25.00.

AMERIRAN

TRADE MARK REG.U.S. PAT.OFF.

AMERICAN TRANSFORMER COMPANY
Builders of T'ransformers for more than 29 years

41 EMMET ST. NEWARK, N.J

section.  Herrn Oberst a. D. Otto Fulda,
Blumenthalstr. 19, Berlin W. 57, is the
present president.

GREAT BRITAIN

The British Section was formed at the
Paris Conference, April 17, 19: It eventu-
ully merged with the T. & R. Section of the
Radio Society of Great Britain, and finally
on December 14, 1927, the R.S.G.B. itself
was recognized as the national section.

The president of the R.8.G.B. is Capt.
fan Fraser, 53 Victoria St., London, 8. W. 1.

NETHERLANDS

The Dutch Section of the Union was
formed on September 23, 1925, Out of this
section grew a national amateur society, the
N.V.LLR., and this took over the section in
January, 1928, Mr. R. Tappenbeck,
?oogduin, Noordwijk-aan-Zee, is the Presi-
nent.

o

ITALY

This section was formally organized on
March 4, 1926. In January, 1928, the A.R.I.
was organized as the national section.
Union matters in the A.R.I, are handled by a
committee of three, consisting of Messrs.
Gnesutta, Montu and Pugliese. Clorrespond-
ence should be addressed to Mr. Pugliese,
the Secretary, at via Borgonuovo 21,
Milano, 2.

SOUTH AFRICA

Organization of the Union
Africa was completed April 29, 1927, and
on August 5, 1927, the South African Radio
Relay League was recognized as the national
section, The President is Mr. Joseph
White, P. (. Box 7007, Johanneshurg.

SPAIN

The Spanish section came into being
on July 3, 1925. Here, as in France, the
ing on July 3, 1925. Here, as in France, the
section later became a national amateur ov-
ganization, and took the name of the E.A.R.
Association. Final action recognizing the
E.A.R. Association ag the national society
was taken on Qctober 14, 1926. The Presi-
dent is Mr. Miguel Moya, Mejia l.cquerica
4, Madrid.

in South

SWITZERLAND

The Swiss Section was formed September
10, 1925, but has never voted on the matter
of designating some national amateur so-
ciety as the national section. Tne to heavy
restrictions in Switzerland it is doubtful if
any such national society exists to be recog-
nized.

The President of the Scetion is Dr. Walter
Merz, Chateau de Bumplitz, Berne.

UNITED STATES

The United States Section was created at
the Paris Conference, April 17, 1225, and
under the terms of the original Constitu-
tion it was specified that the American
Radio Relay League, Inc., should constitute
the national section for the U.S. The Presi-
dent of the A.R.R.L is Mr. H. P, Maxim,
1711 Park St., Hartford, Conn.
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- Stop “FOOLING”’

with R ADIO!

ADIO ama-
thurs! Don’t

treatradioas
a mere plaything?
Make it pay you
real money. Thou-
sands of fellows are
doing it. So can you.
A little commercial
training is all you
need to give you
money-earning
confidence and
ability. Get this
training in spare time at home . . . through the mar-
velous home-laboratory course sponsored by the Radio
Corporation of America. The FREE Radio. Book tells
all about it.

If you've been playing around with radios and have a
pretty fair knowledge of it, you can now easily and quickly
Jift yourself into the real money class. For a marvelous new
home-laboratory course in Radio gives you just the added
commercial training you need for big-time radio success.
As a result of this course many men formerly in poorly
paid positions are now earning as high as $100 to $250 a
week in Radio work!

Home-Laboratory Training

With this advanced commercial training you get the
“how as well as the “why” of every phase of radio work
and technique. Only an hour orsoa day—in spare time—
is all you need to put the finishing touch to your radio
experience. As part of your course, you receive absolutely
free of extra charge—an outlay of fine apparatus.

Training backed by the
Radio Corporation of America
Qur graduates are in big demand everywhere. They en-
joy greater success because they’re posted right-up-to-the-
minute in eperything in Radio. Radio’s progress each year
is measured by the accom plishments of the great engineers
at work in the research laboratories of the Radio Cor-
poration of America. This Radio organization sets the
standard for the industry, and because it sponsors every
lesson in the course you are assured of the most complete

authoritative and up-to-date radio training in the worid!

Money Back If Not Satisfied

The lessons prepare you for success in all phases of radio
—manufacturing, servicing, selling, ship and shore broad-
casting, Television, Photoradiograms, and radio equip-
ment. A signed and sealed agreement assures you of com-
plete satisfaction upon completion of the iraining--or
your money will be promptly refunded! So you cannot
lose a single penny!

Read This Free Book

It tells you all you’d like to know about Radio. Its 50
pages and photos describe Radio’s opportunities for ad-
venture and success. It describes in detail the famous
training that has enabled us to place thousands of our stu-
dents in fine commercial posiiions, usually from 3 to 10
days after graduation! Read this great book . . . it may
mean the turning point in your life! Mail the coupon now
~-the book is absolutely free! RADIO INSTITUTE OF
AMERICA, Dept. ST-2, 326 Broadway, New York, N. Y.

RADIO INSTITUTE OF AMERICA
Dept. ST-2
326 Broadway, New York, N. Y,
Gentlemen:
Please send me your big FREE 50-page book which
tells about the opportunities in Radio and about your
laboratory-method of guaranteed radio instruction.

Name

Address.
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" Fixed and Adjustable
Resistors

jor all Radio Circuits

- o 20

Bradleyunit-B

ADIO manufacturers, set builders and

experimenters demand reliable resistors for

grid leaks and plate coupling resistors. For such

applications Bradleyunit-B has demonstrated its
syperiority under all tests, because:

1~ Resistance values are constant irre.
spective of voltage drop uctoss vesistors.
Distortion is thus avoided

%= Absolutely noiseless

3=—No aging after long use

4= Adequate current capacity

§ == Riigged, solid-molded construction
&==Easily soldeved

Use the Bradleyunit-B fn your Radio Circuits

Radiostat

This remarkable graphite compression rheostat,
and other types of Allen-Bradley graphite disc
rheostats provide stepless, velvet-smooth control
for transmitters, scanning disc motors and other
apparatus requiring a variable resistance.

Laboratory Rheostat

Type E-2910 — for general laboratory service.
Capacity 200 watts. Maximum current 40 am-
peres. A handy rheostat for any laboratory.

Whrite for Bulletins!

ALLEN-BRADLEY CO., 277, Greenfietd Asc. Milwaskee, Wie,

L\ Allen-Bradley Resistors p

In previous issues of this magazine we
have referred to the signals of XEB4WK,
the Belgian training ship ‘*L’Avenir.”
Through the courtesy of the Reseau Relge
we are able to print the following extremely
interesting photos and deseription of this
all-amateur installation.

XEB4WK
By EB4WW

'AVENIR”, or XEB4WK, is a large

four-masted sailing training ship,

one of the finest of her kind afloat.

On each trip she carries, in addition
to cargo, ahout T0 midshipmen who are
tearning how to become hceensed narine
officers for the mercantile shipping beard
in Belgium. It might be pointed out that
there is no auxiliary power of any kind,
sails alone being used for propulsion.

EB4FT and myself thought it would be
interesting to put on hoard an experimental
amateur s¢t, and after ohbtaining the ncces-
sary permission we designed, and installed
the transmitter and receiver shown in the
photograph. The zet was buiit by Mr.
Velghe.

The first circuit tried out was a Mesny
{push-pull) two-iube, but it resulted in oo
much @QSSS with all that maze of wire
stays and halyards only several feet from
the antenna. It was almost impossible to
read when the wind was blowing.

The cure was & M.QP.A. circuit, which
after szome changes emerged as shown in

PTHE OPERATING ROOM AT XERI/WK

the circuit diagram. Best results were
ured with a very small coupling capacity
direct to the oscillator plate. The capacity
used to balance the amplifier was quite crit-
ical in adjustment. Grid bias for the am-
plifier would have been very useful, but
since the set is battery operated, could not
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A Thordarson Power Amplifier

(Home Constructed) Will Transform Your Radio
Into a Real Musical Instrument

CT())ITH the insistent demand for

&, quality rcproduction, power ami-
plification has become a vital radio ne-
cessity Taday, it 1s hard to find a radio
set manufacturer whao does not employ
ane or more power tubes in the output
stage of his recerver.

There is no need, however, for vou
to discard your present radio instru-
ment 1n spite of the fact that it 1s out-
classed by newer models with power
amplification, You can build aT hordar-
son Power Amplifier which, attached
to your receiver, will provide 2 fullness
and richness of reproduction that will
2qual or surpass the finest offerings of
the present season,

Thordarson Power Amplifiersare ex-
ceedingly easy to assemble, even for the
man with no previous radio expertence
Only the simplest tools are used Spe-
cific mstructions with clear-cut photo-
araphs, layouts and diagrams insure
success in_ home construction

Whether your present recetver is fac-
tory made or custom built one of these
amplifiers may be attached with equal
vase. In fact, most Thordarson Amph
fiers require absolutely no changes in

THORDARSON

TRANSFORMERS

SUPREME IN MUSICAL PERFORMANCE

the wiring ot the receiver itself, attach-
ment being made by means of a special
plug which fits the last audio socket of
the receiver.

Thordarson Power Amplifiers for
the home constructor and professional
set builder range from the simple plate
supply unit up to the heavy-duty three
stage units employing the. 250 type
power tube in push-pull arrangement
These power amplifiers cover the re-
quirements for every purpose and
every pocket-book. They may be used
with any type of horn, cone or dynamic
speaker.

With a background of over thirty-
three years manufacturing quality
transformers, it 1s only natural that so
many manufacturers of receiving sets
of undisputed superiority have turned
to Thordarson as the logical source of
their audio and power supply trans-
formers The discriminating home con-
structor will do well to follow the lead
of these manufacturers when buying
his pawer amplifier

Write to the factory today, enclosing
Iic for the new “Power Amplifier
Manual"-—just off the press

MAIL THIS COUPON TOA{VA

ReapBigDividends
fromhisInvestment

,i“T"mw

No Amateur or
Professional Set Builder
Should Be Without
‘This Book ~

“POWER AMPLIFIER
MANUAL"”

A simple, yet complete,
treatise on the subject of
audio and power amplifi-
cation, includiog full in-
formation on building, ser-
vicing, and testing power
amplifiers in general. Also
contains detailed specific
congtruction data on
twelve individua)l power
units, with clear-cut lay-
outs and diagrams of each,

25¢c

Send 25¢ in Cash or Stampy
for This New Book~ d

Just Off the Press!

Y ¢

Name . ...
Street and No.

h.
Pull (1 Stage) . 210 Punh-Pull (2 Stage) (). 260 Single (1
Stage) ). 260 Single 12 Stage) [). 260 Push-Pull (8 Stage) [J.
210 Phonograph Amplifier (1.

—

THORDARSON ELECTRIC MANUFACTURING CO.
%00 Weat Huron Street, Chicago, Illinois
Gentlemen : "Please send me your new “Power Amplifier
Manual” for which [ am enclosing 26c¢. [}
Pleaae send me free of churge your instruction aheet on the
amplifier [ have checked below :
171 Single (1. 171 Push-Pull ().

210 Single (1. 210 Push-

Town,
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Are We Right?

You should have at least
two of them — one for
your complete 1928 file
of copies, and one for
each 1929 issue as pub-
lished.
Keep

in a

them as a unit

QST
Binder

the wire laswne N
iinnecessary  io m\mlate
copieg.  Qpens and lies flat
in any position.

One-fifty each
postpaid

A binder will keep your QSTs always
together und protect them for future use.

And it's a pgoad-looking hinder, too.

QST

1711 Park St.,

Hartford, Conn.

66

be spared. The set seems to function quite
satisfactorily with grid leaks.

One TB-04/10 Phillips valve is used us
the oscillator, and two for the amplifier
{only one being shown in the diagram,
since the tubes are operated in parallel).
These tubes are rated at 10 watts output.

Power supply is secured from a very fine
480-volt storage battery donated by the Tu-
dor Accumulator works.

The zntenna is a third harmonic Mar-
coni, and like the antenna used by Mr.
3chnell on the “Seattle” some years ago,
was erected in the “least worst” position.
A good ground wag secured from the steel
hull of the ship itseif,

The original receiver was a Schnell with
ene audio, but signals were so unsteady—
due io the proximity of other wires.._that
an aperiodic coupling tube was added, as
shown. Signals are not stronger with this,
but are steadier.

Our pride in this get is the gwitch-over
system. A single throw accomplishes the
following: Changes antenna from trans-
mitter to receiver, turns off the transmitter

A =
< =
2 >
) < ooz
" SamM 25 r & !
o S
T z
<
b +
-[ L
A
S S

CRYSTAL RESONATOR CIRCUIT

filaments gradually, and brings on the re-
ceiver filaments gradually, cuts off the key,
and switches the negative B battery from
the transmitter to the receiver.

We believe that “L’Avenir” is the first
vessel of her type equipped with a real
amateur short-wave fransmitter and operat-
ed by a ham. She is now on an extended
cruise to Martinique, from where she will
wo to Tampa, Florida, where it is hoped that
many American hams will visit her. A
splendid welcome will be given anyone com-
ing on hoard.

The call XEB4WK is used, the note being
d. ¢. on a wavelength of 32 meters. All
reports and cards may be sent to the Reseau
Belge, 11 Rue du Congres, Brussels,
Belgium.

INTERNATIONAL PREFIXES

Slowly, various governments are specify-
ing the amateur plehxea to be used under
the reguirements of the 1927 Radio Con-
ference of Washington Again, we wish to
urge upon amateurs evorywhere that they
advise us immediately upon receipt of au-
thentic information as io the prefix to be
used for their countries. Prefixes have al-
ready been designated for some nine coun-
tries, as follows:

Australia ........ v MH
Canada ....... hhersneaese
Cuba ....ovvn.n
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[NSTRUMENTS—gUIden notes

& —formerly lost to radio now
come through broadcast receivers
in full tonal beauty. No longer
does the bass viol come in thinly
on overtones alone—no more do
the shrill notes of the piccolo at
top register die away in a shrill,
reedy absurdity. The modern
radio has TONE!

Better bhroadcasting—hetter
tubes—bhetter speakers—but it
has remained for Sangamo to
build transformers to match these
improvements. And particular
attention is called to Sangamo
Push-pull transformers! The San-
gamo Push-pull Tnput Transfor-
mer has an extremely high pri-
mary inductance to secure faith-

ful amplification of low notes and
an accurately divided secondary
insures practically identical fre-
quency characteristics. There are
Sangamo Push-pull Output Trans-
formers to match the impedance
of the various type power tubes
and special Output Transformers
for dynamic speakers.

In the Sangamo line there ave
transformers which permit set
builders and manufacturers to
produce the real tone fidelity. Are
vou ready for us to send you thr
data?

Sangamo Condensers

Molded in Bakelite—un-
changing value under ah
conditions of service.

x Lme Transformers
Type AN straight audio
uu.ulmcannn list price $6.00
Tvpe Fush- pull [nput
unit. list price .....36, au
Type X-171 Pmn null
Output transformer, for 171
ar 230 power output tubes
for eone spedker, st price

Fi5.50
Type DX, same as GX ex-
wept for 234 nnd 112 power
tubes, list pric 5()
Type HX Push uull ()utput
for 171 or Power out-
put tubes to mafrh the im-
pedance of moring ¢oll of
Dynamic joud suedker HuL
price .
Type GX, same as f{‘{ u-
cent for 210 and 112 power

P=3

tubes, lst price ....$.650
Type ¥ output choke to
match  impedance of the

various type
Hst  ooiiiiieiiiiiens
A" Line
(Stmilar to *
wit ia

to

power

hetter curve)
Type A siraight sudio am-

plification, st price $10.00
Type B Pusi-pull Input
transformer  for all tuhe»

H-171,
Qutput for 171 or 250 Dower
wbes (or Dynamic 3peaker

) $12.00
Type G-210, same xs type

H exeept for 210 and §12
tubes, Iist price ....$1L.00
Yype & late Jmpedance
far use ax i choke to pre-
vent  oseillatton and  ior
impedance coupied  amplis
fiers, Hst. 5,00

SANGAMO

ELECTRIC COMPANY

Springfield, Illinois

For 29 years preeminent manufacturers of electrical precision instruments

hantoms of music
IIOW become

/
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A NEwW

RECTOBULB!

The Practical Rectifier
to meet the exacting requirements for the

Amateur Xmitter of 1929, Whether you

use 7% watters, the 852 or the 204A.
Ma‘(lmum Inverse Voltage .....70000 v

Voltage Drop (approximate) ...... 15 v
Maximum Peak Current .....1 ampere

An Oxide coated Cathode is heated by an
internal, coil filament; this filament takes
10 volts and draws only 1.7 amps.

The plate connection is at the top and a
tIX base at the bottom and fuses fur-
nished with each tube.

These tubes zre IDEAL for the power
amplifier seis.,

Price $10 each. Postpaid in U.S, if
cash accompanies order: avoid delay in
the receipt of your PAIR by placing your
order NOW.
We are now repairing the following
tubes: 203a (Thoriated) $19 204A
{Thoriated) $75; WE211 (Oxide) $16.50
and prepared to give immediate service
on these type tubes.

Midwest Representatives

CHIRAD and HENRY RADIO SHOP

NATIONAL RADIO TUBE CO.,
3420 18th St., San Francisco, Cal.
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Denmark ....ocvviviiiieneninennne 8y
MeXICO vivevnvvnnsococnanscosncs r}s.
New Zealand ..........cc0ve0ceens ZL
Portugal ................. e C;'I‘
Salvador ............ ... oo YSs
Umted \tates {territorial) ........ W?[

49

{possessions)

Make « list of these new prefixes and put
it somewhere in sight on the operatmg table.
You will be hearing them from uow on.
Additions will be listed in this department
as fast as they become known.

Belgian Section Report
By W. Keeman, Traffic Mgr., R. B.

DX conditions both on 20 and 40 meters
have been very bad lately, with but a few
exceptions. During the latter part of No-
vember not a single W was heard on 40
meters for weeks! Some EU’s and A’s
(especially AG’s) were reported with good
strength, After a series of tremendous
gales which swept over Europe recently,
these contacts got slightly better. On the
whole, however, latter November was a very
had month for that part of the human race
known as Dutch hams. Ou 10 meters
WIN and BU have heard a few W stations;
W2JN was heard on October 2% QRK R3-4
with bad QSS.

At last it appears that we will get our
long-desired licenses, only the 160-meter
band remaining closed to us. Full details
are not yet available, but will be published
as soon as the 1egulanons are issued.

We are now endeavoring to transfer zll
local phones to the 80-meter band, in order
to reserve 20 and 40 for dx work. We hope
that other countries will follow this example.

If any foreign station wants the coopera-
tion of Dutch hams for tests, we iill al-
ways be pleased to publish his skeds in our
weekly organ. Please write to the Traffic
Department of the N.V.LLR,, ¢/o Mr. A. H. L.
Fortuin, Vlamingstraat 37, The Hague,
Holland.

Denmark Section Reports
By Helmer Peterfen, QOZ7SP

‘We have the pleasure of informing our
foreign friends that the new regulations for
this country have at last appeared from our
(ieneral Directory for Post and Telegraph
Service. The regulations, based of course
on the regulations carvied by the Washing-
ton Convention of 1927, are as follows:

Frequency Bands

Kilocycles Meters
1730 1734
1830 163.9
1930

A830—23990
7010—-7290
1402014380

io"z_m 01
5.84—5.01

£6100—69900
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Amateur Band “De Luxe” Receiver!

«— Detector ~ Tuned
Peak Audio—-Combined with full spread
tuning for each new 1929 Amateur Band.
A truly Great Receiver which every Ham
will want to own. See Nov. QS7', page 9.
‘The Radio Engineering Laboratories Cat.
No. 217 Amateur Band De Y.uxe Receiver
may be purchased as a complete kit or

Gereened Grid R. F.

else any of the parts

diagram below srives
the circuit snd the
The illustration on
receiver mounted in

caxe and the neatly

ceiver is $58.00
supply this re

used in the receiver

may be secured individually. The wiring

full explanation on
materinl necessary,

the left shows this

a metal case. The

somplete kit of parts includes the metal

¢ngraved aluminum

front nanel, the dimensions of which are
9” x 19” front x 10” deep.

The kit price on the RET, Cat. No. 217 Re-
It vou so
iver campletely built and
tested at a slight additional cost.

sire, REL ean

7000 kg the 14,000 KC 106 mfd. fixed condenser

(41,62—0ne  REL ¢ N —.1 mfd, fixed econdenser I to 1
seeondary  fank  variable con- 10,000 ohm metallized wzrid inrmer
denser  with special  mavable K T2—0One RETL
vernfer  for  obtaining  full scale R7—10  ohm strip resistances audio chok
snreading far each band, —10 meg ohm grid leak v

(13— 0001 mid. Fixed condenser 18, R10—> ohm «strip resistances

- P
7 % %
2
{ ;.._l 4,0
Rs \/\7 e imy 'L\
S
3 T
?’i
3
o
N
. 7 “—%c,
+ ) Ry lc.
aw $ .|
S & i l‘ é
A?v! G, - *45 +67¢ Yy ¥ +d0 curpur
L. Lz L3~0ne complete set REL anz  mfd, fived condenser lﬂ—lu nhin rheostat.
o, ¥z kit ({This wid lixed eondenser 0,000 ohm variable resistance
:nnmlns three voils and the 01 mid, fixed rondenser meg ohm grid leak .
hase) designed to cover 0 to Imfd. fixed condenser R9—500,000 ohm variable poientio-

ratio audio trans-

No. 217 tuned
0

19,
-2 tuhes
-201A or 112A tuhes

o

iwave
Cat.

'I'he >
1924

the REL

condenser
in

adaptable

rircuits.
No. 182 Amateur Band Coil Kit. Price $10.00 to another. Cat. No. {47E vondenser.............. Price $6.25

tnl
narrow

Howve you received your REL 1929 booklet?

amatenr  channels. that

bands. The colls have U
designed to operate in coit- these  sinall channels spread out.
Junction  with  REL  fat.  over the )] srale of the ron-

ernier type vondensers. Any have already realized that an
similar  type of  condenser instrument such as this {8 an

AITIJR Band Coil Kit Cmmmmn Tank and
—Three  wviug-in  colls and Vernier Condenser—A com-
base titute tha  denser ofthistype ig ab-ulutely
sary inductances ror sential in all receivers wh'ed
the three nnpular are  designedtogiverull sprea |

¢ tuning of eachoi the new 19:9
bands. Imavine the enormous
benerts derived hy having

20, 40 and RO

I¥TE eombined tank and  denser dial, You, nw doubt,

he ewmploved, the tank  ubsolute necissity. These con-

e

vapacity of whieh shoutd be densers heing of exceptional rugged construction will he found

inmfds,  maximum, and very desirable for high frequenry receiver wovk,
vernfer rapacity  should The fnrge stini-variahle wabacity §< catated by means of the

he approximately ?6 mm.ds. bakelite dfse. This dise may he notehed
maximum. vice supplied will fit these notches. In
spreading out of &ach of the vasy to alwavs refurn the large cavacity io a seting previausly
hands @ean  only  be accom- employed. The small vernier cundenser
plished by using these colls in conjunction with full  spread tuning, Adjustment of the «ernier condenser is
mentioned. This coil kit made from the front whereas the adjustmenr of the large tank
various other popular short condenser is rmade at the vear. ‘I'nis

the piug-in coile are interchanged when

When you rebuild, be sure to do it the REL way.

so (hat the facking de-
this manner. it will be

ix then used to obrain

neaf  only he gef. when
shifting from one band

It’s ready mow.

o

RADIO ENGINEERING ILABS., 100 Wilbur Ave., L. L. City, New York, U.S.A.
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TELEVISION

RADIO CONSTRUCTION
RADIO REPAIRING

RADIO SERVICING
MARINE RADIO OPERATING
RADIO COMPASS WORK
LAND RADIO OPERATING
BROADCASTING

AIRWAYS COMMUNICATIONS
RADIO ACCOUNTING
MESSAGE FORMS

1929 RADIO LAWS

JUUNIOR ENGINEERING

subjects and many others thor-

The above
oughly covered in the best radio iext and
reference hook ever produced.

“RADIO THEORY AND OPERATING”
9892 Pages o0 [lustrations
By Mary Texanna Loomis, I'resident, and
Lecturer un Radio, Looinis Radio College.
Member Institute of Radio Fngineers.
Fowrth Edition-Thoroughly Revised.
Used by all the Government vadio schools,
nearly all the radio schools in 1. 8. and
Canada and over 200 universities, colleges
and high schools.
Flexibie binding—Price $£2.50
For zale by practically all bookdealers this
and foreign countries. Or sent, postage paid,
on receipt ¢heck or money order.

LOOMIS PJBLISHING COMPANY
Dept. 5 .Washington, D. C.

Look Here Hams!

MONEY SAVERS

b 3 150 Watt Power Transformer rated
11 horuarson at 8oo volts, 11 volts center $5 95

tapped and 4 volts nocenter . . . . o .

thordarson S see Rotee Teare i $4.95

Thomas And’ews 20 mfd, Condenser Block,
t: iat4,6,5,2,2,

%,.1 and .1, mfd. 400 volts vfo‘}-?&?n; tv%ltagez’.z'. $3-95

Erla f.000 cycle peaked audio trans- $ 95

fOrmMErS s o 4 4 4 o o o o o o

The above transformer, choke and condenser
corabination will make sn ideal power supply
for s crystal oscillator,

‘The full 800 volts ean be utilized by disregard-
ing the cenier tap snd ~onnecting the iwo
surside terminals to # bridge chemieal recti~
iier o thermionie half wave rectifier.

The condensers e¢un he connected in series
giving 500 volt rking voitage. 1,000 cyele
andios are & necessity in these davs of heavy
arm.

The peak can be tuned by a variable .0005
mid. condenser shunted across the secondary,

RADIO EQUIPMENT CO.
i WoIDFW

549 S. WELLS ST. CHICAGO, ILL.

The waves sent ont must be as free from
harmonics and ag constant in frequency as
the state of the art permits. Use of raw
or insufficient rectified AC for plate supply
and keying by spacing wave is prohibited.

Calls, in the future, will consist of the
prefix OZ followed by one figure and not
more than three letters, Present calls may
be kept unaitered, except that the intermed-
iate ED is replaced by the prefix OZ. I a
shorter call is wanted, it may be changed
upon application for a «<all consisting
only of 0Z, one figure, and nue letter, as
for instance, OZ2C. Applications for short
calls had to be in the hands of tthe G.P.T.S.
before December 20, 1928.

All general regulations carried by the In-
ternational Radio Convention must be main-
tained.

Conditions in Denmark are not o good
at present. Only Spain, Italy and the U.8.
S.R., with now and then a single British
station, are heard. 0000 to 0100 GMT
(TP.M. to 8 P.M. E.S.T.—Ed.) seems to be
the best hour for WQSO’s.

To help Danish hams prepare for the 1929
conditions, K.D.R. (the national amateur
society) has taken up the work of calibrat-
ing wave-meters. Further, as a good many
Danish transmitters are going to have their
zets crystal-controlled, the E.D.R. is mak-
ing arrangements to supply the hams with
crystals at moderate prices.

The Danish expedition ship *“Dana” is now
in the Pacific Ocean, and has on board the
short-wave station OXQ, operating on 37
and 23 meters. QSO’s will be welcomed, and
reports are solicited,

The year 1929 is here; we wish all our
foreign friends a happy new year.

German Section Reports
By E. Reiffen, Sec’y, D. A. 8. D.

The DX.crowd says that conditions have
not bettered materially in the last month.
Distance QSO’s on 40 and 30 were good in
part. On 20, as in the preceding months,
the conditions were very changeable.

According to the new (German regula-
tions, no German ham may send with a.c.
after January first, 1929. It would be de-
sirable if all countries were to set up such
a prohibition,

The German short-wave transmitters are
very much hindered by the long hours of
transmission indulged in by the hroad-
casters. A favorable solution of this has
been found by a few DX-amateurs who dur-
ing the day use a low-power transmitter of
5 watts or less, which cannot interfere with
a B, C. receiver in the next room. Even
with 5 watts many QS(’s up to 3500 km.
have been made.

For the most part, German amateurs are
still unlicensed, but the license matter is
finally in a developmental stage, and we
count on & decision being made early in
1929.

The DX-transmitters have rebuilt their

| sets for 1929, and a few also are becoming
70 Say ¥Yon Suw Tt in QST—Tt Tdentifies Vou and Helps €8




EADING radio and electrical manufac-
: turers have regarded Formica as their
source of supply on insulating parts for
many years,

Amateur receiver and transmitter builders
have likewise found Formica to offer panels.
tubes, rods and similar insulating parts that
are always dependable, well finished and
good-looking.

Ask for Formica when you buy insulation.
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Martin’s Latest and Greatest Bug
THE

Gt N VnBROPLEx

2, Trade Marks: Vibroplex, iux. Lxghmmgﬁug

smooth-
© 4 yiesi-
orking bug
J on the market
not too fast,

not too slow—
: { Ho Siehe, Works
S eeiPlad D1p  Mhere others
Famous
Improved
Vibropiex

Used hy tens of
thousands of op-
eraiors hecauase
of its ease and
perfeciion Japanned Base $17
of sending. Nickel.Plated $19

Special Radio Bug

FEauipped with Fxtra l.arge, Heavy, Specially
ucted Contact l"«.-mm for direct 25
out reiay .

got the Genpuline Vlhrnp[f‘t The Vibroplex
protection.  Kemit by Money Order o:

THE VIBROPLEX €0., Inc. 25, Bronduay

Cabdle Address: **VIBROPLEX” NewYork

§00 Pages .
300 dilustrations

Everything vou want to know
about RADIO

Kwvery branch af vadio knnwledge i covered in vhis
omolete f-valume Kadio Vibrary,  VWor everybody in the
din fAeld—mechanics, operators. invpeetors, service men.
o gavners of  padio  stores,  Written by such ex-
)ar k. E, Member, Institute of
H. Vere, B, S5 in K, i
‘Dept. of the General Filect
Radio  Eugineors, (ives you  the
whole science @i 7adio in rlear, understandable English.
Handsomely hound. pocker-size volume. tamped {n goid.
includes  Picture Pransmission and R, tion, Hend the
coupon with 7.50 in check of woney-arder,
Monev bacik if nor satisfied,
) ot o s, G YT R I I s T W S S S
internationai  C'orresbondence  Hchools
Lept. ©l54-C, Bcranton, Pa,
i um enclosing 2750 for which nblease send me your
five-yolume KADIO TABRARY. v {s undersiond that I
may return the nooks in tive days and you will refund
my money if I aw nop satisfied,

illne(‘rlli?
and  aiher  prominent

INHMB ittt et iisae st osnattinconnns

interested in the 1lU-meter tests.  The
D.A.S8.D. has offered two transmitting tubes
as a prize for the first 10-meter ©SO he-
tween Germany and America.

The year 1928 is now over. We wish all
transmitting amateurs a Happy New Year.
best DX ou all bands and a good amateur
spirit. 73 to all.

British Section Reports
By the Radio Society of Great Britain

Outstanding during the month has been
:he iime progress made on the 28,000-ke.
hang

. On October 21st Mr., J. W. Matthews,
(36LL, established the first British contact
with America, thus winning the new
Wortley Talbot cup presented by Dr. Wort-
ley Talbot, GEWT,

Later on the same day Mr. Scott, GW17C,
and Mr, E. J. Mmmonds G20D), established
two-way communication with the States.

These performances wers cclipsed on the
following Sunday, October 28th, \-vhen Mr.
Rodman, G2FN (late AIZKT) was in com-
munication witth W6UF using only & watts
input!

Since that time several British stations
have been heard, or have communicated with
the States, and all ears are now being
turlned to the Z8,000 KC signals from Aus-
tralia.

It is found that DX signals on this band
are besi between 1300 and 1900 GMT (8AM
—2 PM, E.8&. T.—Ed.) and amateurs in all
European countries are asked io listen for
Pritish stations calling on this band.

The type of zerial favored by our pioneer
men is a vertical antenna of the half-wave
Zeppelin type.

Crystal control is used by most of our
DX amateurs, whilst the low-power men
are either using crystal control or MOPA.
All British stations are required to have ac-
curate means of checking their transmis-
sions, and in this connection the crystal re-
sonator is found to be of very great use.
The circuit for this is shown in the ae-
companying figure. The crystal is con-
nected between grid and filament and
various coils and condensers used to iune
the circuit to resonance. A milliameter in
the high-voltage supply will be found use-
ful. This should show a very small cur-
rent when the c¢rystal is oscillating. 'The
crystal oscillates on its fundamental, and if
the “resonator” is coupled to the receiver
the harmonics can be picked out. The re-
sonator can also be coupled to the hetero-
dyne wavemeter and later checked before
each transmission.

Several reliable British firms have ¢om-
menced the manufacture of low-priced
erystals, and we shall be pleased to put
any amateur in touch with these companies.

No British stations are now working on
3500 KC. At a recent meeting of the R. 8.
;. B. it was decided to speak in terms of
frequency, and not in wavelengths,
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Tvpe BNK for re-
piacing the acid
jars in_ Balkite
Types N und K
‘Trickle Chargers

us Philcatron A and Philcatron AA used

in Philco Frickle Chargers, Philco “A”
Powers and Phileco A and B comnmbina~
tions.

Yery simple to attach, two wires to
conneet. May be done in a minute by
anyone. No liquids to hother with—
no attention—just satisfaction.

Do not be surprised at its small

size—for in its sturdy couples are
packed thousands of hours of pecr-
fectservice. Its compactnessis one
of the reasons for its efficiency.
The U-P-8 is a fitting member of

the Elkon family of dry-metallie
rectifiers.Visit yourdealer today.

FLKON, Inc.

Division of P. R. Mallory & Co.
350 Madison Ave., N. Y. C.

Type BJ for re-
placing the acid
jars in  Balkite
‘Type J chargers

Tvpe M-16 for re-
placing the recti-
fiers in 11 makes
of "A” Eliminators
and 3 Ampere

Not a music lesson but one of
the many accurate processes
of testing Elkon rectifiers

Type V-4 for re-
p‘acmg the rec-
tifiers in 6 makes
of trickle chargers

MORE RADIO HOURS

WITH ELKON

VHIS new Elkon all-dry metallic recti-
tier Type U-P-8 is so designed thatit
replaces the wet jar rectifiers designated

{arads.

You Saw Tt in QS7T—1t Identifies You and Helps ST

5000 hour type FRH
rectifier for r(‘plat-mg
BH type tubexin "R
eliminators. Replaces
fragile 1000 hr. tubes,

Tapering
Charger. Maximum
chargingrate § Aamp.

Type B

Dry. No moving
parts. Long Life.
ideal for dynamic
apeakers.

3 Ampere Charger.

I)ry. noiseless, no

moving parts. Has

tapering feature—
fong tife. For radio
or uuto batteries.

!)rv:’hmh—cnpncitv
condens-

ors. Cu- Q Q
pacities

730
2000
miecro-

A

RADIO PRODUCTS
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m Promise for 1929

Imiring 1928 Hardwick, Field, Inc. built
the Drest resistors hrains and  materiais
.‘»uld produce. If money ean buy a betier

tor in 1929, Hardwick, Field, Inc.
promise to produce it.

That is why s0 many leading manufac-
turers are buying the Har-Field Resistor in
: ereasing quantities, They recownize
unusual dependability, a
avor to build the verfect re

Some of the more prominent

A

constant
ator.

concerns

now using Har-Field Resisiors are listed
nelow
Stromberg-Curison
Tel. Mg, Company
IKoister Rad'o Corp,

American Transforiner
mnpany

neteel Produets Co.
Zenfth Radie Corp.

about fthe resistor you want, 1f we
ply wou from our standard range
ire sholl be giad to make wup
or you with priceg

HARDWICK FIELD, INC.

Colonfal  Radin {orp,

SALES OFFICE
122 Gracnwich 8t.
New York City

FACTORY
215 Emmet St
Hewark, K. J.

RESISTORS

7 SO A AR AT S SN
YAXLEY
adio Convenience Qutlets
Cable Connector Plugs
Rheostats Potentlometers
Jacks Switches
Resistance UUnits

nvenience
ion and de-
i ¢onstruc-
up  your list of
parta and necessories from
the New Jaxley  Cutulog,
FREE. Send for it today.

YAXLEY MFG. CO.
Drept. $-9 S, Clinton St.,
Chicago

tion make

ALWAYS
UP.TO-DATE

Issued quarterly, March,
June, September and De-
cember, Single copies .S,
and Canada $1.00 (Foreign
$1.10). Yearly subserip-
tion §3.25 (Forelgn §3.50).

Commercial Stations from

Amateur .s.nd
%3 different countries.

Radio Amateur Call Book

508 SO,VDearborn St., Chicago, 111, U.S.A.

-3
de

Bay You Saw Tt in Q

ME wupIcU LY e aocuero-

Calls Heard
(Conlinued from Faoge 53)

ch-9xf eh-9xg ei-1ro ei-lzy ¢i-1dr ei-1fe ei-lop ei- lcmné

PO ei-las ei-lss ei-lxy

:j-TIf ej-Too  ej-Tww ek-4vt ek-4af

ek-dyne ek-duak ok-dcy ek-4hf  ek-da

ek-iadi ek-ixy ek-4ia el-lala el-lalyg cl-1a2b «
em-smuk  em-smxr  cm-smxs  em-smxh  cm-smus

: smzy sm-smuq en-pflx en-oga
en-oj en-owim e x en-oex en-0zf en-oaqf en-ovhi
©n-00pa e-n-nwgw #0-1Rb ep-1bv ep-1br

2 'r er-Baf er-Gll

nai es-7dj es-2nap es-3da et-tpkv et- tpkv\
tpzz &t-tplm. ei-tpar et- tpp:": ei-tpam et-tpju
ct-le et-2as et-Sex et-3 ct-3va eu-18p en-2xq
eu-2dq eu-2bkh eu-Ze ¢ d eu-2crb eu-288 eu-2bw
au-3kae ecu-iam eu-4dah eu-pay eu-bbe ecu-bar eu-bal
eu-6am eu-Tkad en-Saa ¢ kab eu-9am en-Yac
ex-1zf ex-lww cx-lay =z xev-rdq ai-2bj ai-2bl

7 ] d fi-ita fm-skr fm-8ax
m-skf fo-9wa f‘7 ®xzl wlax wirr wiajh
wianq *a-3de sb-lah sb-lie yb-lar sb-1bs su-fan zileh.

C. Conte, 24, Allie du Rocher, C
Bois, Seine et Oise, Froance
wlabd wiacu wilafl wlage wlahv wlajx wiakm
wlara wiawd wiaxq wlbheg wlhhs wibke wibl wiblf
wibux wlejh wlckp wlemf wiemx wienz widi wigh
wlgw wlic wlii wimo wimv wiom wirf wisi wlsk
wlxf w‘.adb w28eb w;afv w 2agb wzalu wianh w..anq
p a

lichy sous

wlazk w X3 w“bbc

w2sm
wiahl wiaib 1z
wiut wiaau wiacd wiacv
\Mnf deh wiob wiqz witu wiux w
v wShib  wibox

dn 2dod w#
sh wva w9abu wlacs w9aid
che wderd wey whces widsq wief woefz wluz .nlad
lba he2bg sa-de3 sa-dad sh-lah sb-lak sh-1bg sh-1bl
J.bq sh-leca sb-lck sb-ide ab-2Zag sh-2az
ina sh-Taa su-2ak,

'«\h-.)hf

WseLB, Roger W. Clinp, Hagerstown,
Maryland

wiafb wiahr wibgq wibld wlhj wija v 'blq wiehk
wlgj w”na wirg wa3acq Wv)alp \~3nnq wiap wiauo
wiawb Wwiblp w3b'z wibuj wiecv winy wién wist
widajk will wdqf wiue wivt whace whibh wikh wbhom
wiakv w ar‘( nashrzp wRhhf w&bj wxbnr w bpd wxbpr

wibuz v zn f v&che
wilczw W bn w&dpx whrm wixe w9ain w amv w‘lhwl
wofdj.

W1AJY, Avthur F. Hill, 1504 Wilmer Ave.,
Anniston, Ala.

whae wham whqy wénf wéabg weéakb wiadw woapd
wahata wbaye wihazy whben w6bhy w6ébpm  wébak
w6bub wiébvs wébzs wiegq wéehl wichy wichy wieih
wiejn whenn wictx whesy wicur wiicut wieyx widdn
widmg wédnm widpa wadpo w‘idpu whdvd wEdwn
wédwp widyo whean wheau wbhebn  w6efe
whehe wiehi wh o wlbx wiex wiey w?dd
: w bh W.R(‘J w7adj w7aeu
wiamx wiant

; 3 w7a0a f{l-lab lkdaan
nh-lug n,)-zpa nm-ig nm-Y%a nn-7nic nn-cab hr-zea
nr-ge nQ-2iq na- -2kp na-day na-5  na-Svy  ul-2aw

sc-lag asc-law wc-lej se-ldr se-Zah se-Zex vedbm vedeb

vedes vedfv vedhh vedgm veShk vedej.
WS8CMB, Edward Nou, 2009 K.
Cleveland, Ohio.

{20 meters)

whem wibam wiaat wiiy.

2rth St.

(40 meters)

whadg whawy whcha wbhdea wédrb wédyi
he-idp he-lem fn-3jn nn-1nic nn-Tnic ny-
na-6€1 nr-2fg oa-Zhm oa-3gr oa- th
sb-law sh-lca sb-1ab gb-7Tah ge-1dr s

wouj
ng-bay
=270

oR=T31

en vedfy .n-lfm
26k glky mfs fnjl oid oxva rwx sex ajb smia wfab
wiat wsa wwet xal ada xwab.

R {20 metors).
whasi wbesw wleuh wiczr wbdog wéno wéql et-2x
cm-2jt vedfv veddk wvedgm védhh sb-lem.
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FREE

— A booklet of
Helpful Hints for
Better Transmis-
sion and Reception

pRKS
S WOR!
) ANG (}Lh:w YOWK-
“‘c“‘-m"%'.:»

HIS Booklet discusses facts that are important to every

Radio Engineer and Amateur, explains why good insula-
tion is essential, and gives data on correct insulators for all
types of transmitting apparatus and receiving sets. A copy
should be in your file for ready reference.

The PYREX* Insulators illustrated and described are the
onesuniversally recommended forhighestelectrical resistance,
strength in mechanical tension and the chemical stability for
everlasting dependability under climatic and destructive ex-
posure.

The PYREX line includes antenna, strain, entering, stand-
off, pillar and bus bar types of every desirable size, such as are
used by the big broadcasting stations, U. S. Lighthouse,
Coast Patrol, Lighthouseand Air Mail Services, Commanders
Byrd and MacMillan, and exacting Amateurs everywhere.

*‘Trade Mark Reg. U,S. Pat. O,

NLL LD LLLLLELLELLLLEELELEE L LDl

]
& CORNING GLASS WORKS, Industrial and Laboratory Division,

Get the Booklet ! Corning, N. Y.

Please send the PYRE X Radio Insulator booklet.
by mailing the coupon

and get PYREX Radio
Insulators from your
nearest supply house or
if necessary directly
from us.

2
:
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WOS’E-RAMO FROST-RADIO FRUST-RAMO FROST-NADIO rm

! FROST-RADIO !

=
5’
@
©
-
(-]
&
m
)

Built of finest vuulity
materials su as to de
liver 100 mtx;la‘.tmn
for ham use. Solid
back, carbon huttan
Lype. Have unusually
sensitive  microphones
which  reproduce  all
#udible frequencies with
sreat fidelity and
trueness of tone, Sup-
plied  complete  sith
guperior wuality tinsel
courds.

Nao. 155  Hand

Microphone ...... $6.00
No. 159 Desk
Microphone ......$8.75

No, 157  Pony
Arm  Microphone
for wall or panel
mounting ..,..... $4.50

HERBERT H. FROST, INC.,
Elkhari, Indiana
‘hicago San Francisco

ERSSTRADN: fROST-RAGIC FROSTRADIO FROST-RADIO FROST-RARID FROST-RADIS FRON
asoud owavi-1son] oravH 1504 orqvi-ssend o1avil-1Sous Gigvl-isond otgvl IS

FROST-RAMIO FROST-RADIO FROST-RADID FROST-RADIO FLOST.

Precision power resistor.
Speed control for small
wiotors. Push-button ac-
rator,  Sturdy iron
., Ample heat radia-
tion. Protected terminals,
Neat. Handy. Sale,

/
for Television

Whether you are or are not interested
in television, you have real use for
this Speed Control Clarostat. It's a
wow! Handy, compact, simple, practi-
cal Handles 80 watts without flinch-
An ideal line-voitage control. A
fine heavy-duty resistor of any value
from 25 to 500 ohms. And it only
represents other members of the

('larostat family.
hem.  2r ask your live-wire dealer

7.
Hrite
to show you the Clarostat line,

CLAROSTAT MFG. CO. INC.
Specialists in Radio Aids
283 N. 6th St Brooklyn, N. Y.

‘or aur dope on Clarostats and how to

—CLARQSTAT—

paT. OFF

Technical Information Service
Rules

1. Before writing, consult the Radio
Amateur’s Handbook and your files of QST
Nine times out of ten the answer will be
found,

2. Number the questions and make a sepa-
rate paragraph of each one. Make the
questions as brief as possible.

3. Write on one side of the paper only
and use a typewriter if possible.

4. Make diagrams on separate sheets of
paper and fasten them to vour letter with
a pin or paper clip.

5. Print vour name and address in full
on each sheet of paper. A return address
on the cnvelope is not sufficient, as the
envelope is destroved by the oftice manager
as soon as the letter is opened.

6. Keep an exact copy of your yuestions
and diagrams and mentton that you have
done so.

7. Do not ask for opinions on, or com-
parisons of, business concerns or their prod-
ucts.

%, Enciose postage for the reply but do
not send an envelope. It is more convenient
for us to use our own en elopes with our
stationarv.

Address all guestions to the Technical
Informatlon Service, American Radio Re-
lay League, Inc.,, 1711 Park &t., Hartford,
Conn.

. & Straxs ﬁ .

Calories vs. Kilocycles

Dick Hilferty, formerly “DH” of WI1FL
now of the statt at WHD, and Miss Kath-
orine Finnegan of aneapohs and (Grand
Forks, North Dakota, were married in New
York City on New Year's Day. As Mrs.
Hilferty is a dietician of note, we know that
the future “midnight meals” will be well
worth participating in.

WB5ATZ is enthusiastic about the idea of
putting the receiver key and power switch
within easy reach of his bed so that the sta-
tion may be operated from the snoring posi-
tion. For amateurs who have little time
to operate during the day or early _avening
it permits sleep to be lost in favor of operat-
ing with a minimum of discomfort. On
these cold nights, when the air is so full of
interest, the scheme certainly results in
more earlv morning international work than
would be the case if it was necessary to get
half dressed and sneak out to the shack.

The Iormula appearing on the chart on
page 7 of the December issue cnntams the
term "\“” which is not included in the tabu-
lation. This should be “r*’, i, of course,
has no effect whatever upon the accuracy
of the chart itself.
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AC Electric
GEMBOX

The 8 tube AC Electric
SHOWBOX—$80

«ienuine Neutrodyne ecircuit
—push-pull audio amplit-
cation with two 171 power
fubes om last stage—trou-
ble  proof Mershon con-
Jenser  supplying full 180
volts  UONSTANTLY -
modern  {lluminated  dlal—
{7 tubes, radlo. detector,
audlo stages and 1 rectitier,
% in all)—operating dyna-
mic type puwer speaker—
unbeatable in pertformance

and value offered—&xu.

Crosiey Battery Typy Sets
cmbody superior advantages
of new AC models.

The & tube BANDROX
vpuratés the DYNACUNE,
new Urosley dynamic type
sneaken  Prica $55.
‘The 5 tube BANDBOX Jr..
is & dry cell set very wasy
on hatteries and operates
loud speaker. Price $35.

" . mn[
whet I ams are

sponsored-**

<))

~oives no condenser trouble

‘The higher the voltage the hetter the reception. Crosley has designed this set
to stand maximum power supplied CONTINUOQUSLY. C(elebrated Mershon
Condensers used in the power supply section do NOT BREAK down. [If they
should be punctured they are sclf-nealing. Paper condensers constantly break
down asc_l the only safeguard is to reduce power which reduces enjoyment of
your radio,

~Qperates power speaker

The popular dynamic quality of radio reception is attained in the new power
CROSLEY DYNACONE. This spcaker like its predecessor has created a
tremendous demand because of its wonderful performance at so low a price.
The range of true notes on this new speaker has been greatly increased over
accepted standards.

~uses famous Neutrodyne circuit

This well known and preferred radio circuit is introduced into this inexpensive
radio that you may possess the BEST possible apparatus for receiving radio
programs. This with other Crosiey feaiures permits you a degree of selectivity
and sensitivity that many a radio at twice and three times the $65 price of this
set will never have.

.embodies latest radio improvements

Modern illuminaied dial for dark corners—is eany to read especially these days
of hunting about for station reallocations. The rich gold highlighted brown
case is both an attractive container and an efficient shield. Everything about
this amazing set is NEW, UP-TO-DATE! Fnormous demand—inass production
—sliraight line assembly-—enables Crosley to top the radio world with this
unmatchable value this season!

THE CROSLEY RADIO CORPORATION

POWEL CROSLEY, JR., Pres.

Department 13 Cincinnati, Ohio

THERE

Say You Saw It in QST—-1t Identifies You and Helps QST

Prices quoted are without tubes.
Montana, Wyoming, Colorado, New Mexico
and West, prices stightly higher.



Individual — Independent
Speaker Volume Control

The Centraiab on-
zrant {mpedance
Volume Control is the
unly unit that allows
= number of speakers
operated  from  the
ayme amplifier to be
controlled individually
without affecting the
other speakers in the
¢ircuit. 1t is =z dual
resistance unit  with
one resistance shunt-
ing the aker fgr
vojume «<¢ontrol  and
the other resistance
in series with ibe
line,

Adjusting the knob
varies both resistances
s that while one short circuits the speaker to con-
trol volume, the ather resistunce is added to the line
maintaining a constant impedance.  Easy to install,
amooth and efficient in operation. nd for inter-
esting  booklet of picture and wiring  diagrams,
“Voltage and Volume Controls—Their Tse.'

Constant Input Resisiance
List Price—$3.00

Central RadioLaboratories
18 Keefe Avenue
Milwaukee, - - - - - Wisconsin

e Strays'p

In the October IARU Department, on
page b1, we ran a photograph of station
ZI.2AC, and stated that it was owned by
Mr, Sydney Strong. The photo was indeed
of ZLZAC, but the station is owned by Mr.
Ivan (’Meara, and not by Mr. Strong. We
regret that this errvor occurred.

NUSNIPY DN

Experimenters’ Section
(Continued from Fage 6i)

bend so that in case of an aceidental turn-
ing backwards of the scape wheel, the pin
will lift 1t going in either direction and
avoid damage., Adjust the gap to about
0.005 inch.

The pin should engage the V on the wiper
at the beginning of the drop and it will

Fad 32 fee,
FIGURE 2

then hold contact while the tooth rides on
the locking face of the pallet until the pen-
dulum swings to the end of the ar: and
returns to the point where the tooth un-
locks and enters the impulse face of the
pallet. This will give 2 sustained period
of about 1/% second duration which will
make a distinctive mark on the graph
through some suitable wiring arrangement.

The current through the contacts should
be of the order of iwo or three milli-
amperes and not more than 1.5 volts should
be cmployed to avoid any welding effect
at the contacts.

The reason for using two springs is that
the oil on the pivots may sometimes act
as an insulator to the weak current and,
again, the electrolytic 2ifect is not good
for the oil.

Ten years ago, such a contact was put on
a gauge here, operating through a seusitive
relay to sound an alarm and it is still func-
tioning.

—={yeorge N. Eungert.

COUPLING TO THE MONITOR
. Our old friend Herb Walleze who is get-
ting to be a regular contributor to the “X”
Section suggests the method shown in
Figure 8 by means of which the phones do
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A NEW CATALOG
JUST OFF THE PRESS

Who Buy I?ADID/
’
By making your problems |
our problems, we know the
service you reguire—and to
render you such service the
entire Allied organization is
dedicated—to give you the
service you have a right to
expect. ‘Tremendous stocks,
reinarkable values and a real
desire to serve. all combine
to make Allied your ideal
gource of supply.

Pr e-Inventory Sale|

PRE-INVENTORY SALE featuring some of the

most drastic price reductions of the season. Qur -
# tremendous stocks must be reduced. Prices have heen cut
B to the bone. FEverything in our large stocks of radio
# merchandise is inciuded. You will marvel at the remark-
i able values. Now is the time to buy. A new large cat-
t alog, featuring these remarkable wvalues is now ready.
Every radio enthusiast—cvery dealer—every set builder
should send for this new catalog—quoting lowest wholesale
prices on everything in radio.

SET BUILDERS! RADIO DEALERS!

Set Builders, Amateurs and so called “Hams” will | The live radio dealer—the man who keeps pace writh
de.ight in the unusual variety——-and remarkable values | the rapid advance of radio will find much of real
that are wilered in standard kits and parts. Tremend- | interest in the Allied Catalog. New A-C Sets, D-C
ous stocks—veal organization—prompt shipping ser- | Sets, Dynamic and Magnetic Speakers, televisien
vice all combine to make Allied your ideal source of | eauipment. in fact everything that an impatient radio
supply. pub.ic i3 demanding.

LOWEST WHOLESALE PRICES

Allied Service will prove a revelation to you in what radio service
cun really be. Allied Executives backed by wvears of training in
radio are practical men. They know radio. Their vast experience
has Dbuilt up around them &n organization trained to &erve.
Months of effort have built up here a tremendous reserve of
stock that makes for prompt shipments; and this stock is new
stock comprising the seasons pick of such prominent manufact-
urers gs Silver-Marshall, Tyrman, Aero, Hammerlund-Roberts,
ete.

You Profit When You Buy Right

Buying right is half the battle, From the small set builder to the
. large dealer, your success depends upon gauging the public pulse
g of radio and in buying right. ®verything that is new in radio—
A. C. the items the radio public is now demanding are here, ready for
your call. Write now—the catalog is free for the asking.

: ELECTRIC SETS Write for Catalog Noq}

Allied offers you a new—complete line of

A-C Receivers, available in either chassis a -
form or in a wide variety of beautiful

console models. Prices range from $22.95

to $199.00. Dollar for dollar they stand

' out as one of the season’s leading receivers.

' fingineered to nnusual perfection they of- c o R p RA ’ I o N
fer you feaiures found only in the highest !

! | priced sets. 711 W, LAKE ST., Dept. P-3 CHICAGO,ILL

S
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BOUND VOLUME
XII of QST

TE have now a limited
number of copies of
Bound Volume XlI of QST7.
YVol. XlI comprises the en-
tire 1928 series of QST.
This volume is made up of
two books or sections, each
containing six issues of QS7.
This volume is handsomely
bound in red cloth and with
gold imprint.

The complete volume is
priced at $5.00, postpaid.

Better act quickly—only a
few copies available.

QST
1711 Park St. Hartford, Ct.

30

Arcturus No. 127
A4-C Detector

ARCTURUS

A~C LoNG LIFE TUDBES

| ARCTURUS RADIO CO., NEWARK, N, J.

not have to be continually switched from
the monitor to the receiver and back again.
By connecting the filament of the monitor
tube across the six-volt starting relay, the
monitor is automatically turned on with
the tranmitter.

If a high ratio audio transformer is used,
this arrangement will not reduce the
strength of incoming signals. It does, how-
ever, reduce the strength of the signal from
the monitor when compared with the method
whereby the phones are transferred from

Bt
FIGURE 8

the receiver to the monitor although this re-
duction is not at all damaging. The time
und trouble saved in switching over {rom
one to the other more than compensate
for any loss in monitor signal.

He also suggests that one of these E210
Bradleystats that may be obtained for about
$1.60 makes a good jield rheostat for the
small motor-generator and costs about 15
less than the regular job built for the pur-
pose.

REVLECTORS

Commenting upon the short note con-
cerning reflectors, we received the follow-
ing from W. (G, Wagener, W6BEZ:

“A vertical half-wave antenna will radi-
ate energy equally well in all directions and
if a zimilar antenna is located parallel to it
and a half wavelength from it, it will ab-
sorb some of this energy and re-radiate it.
Because the gecond antenna is a half wave-
length from the first, its induced current
will be in phase with the current in the
first antenna. This will result in best trans-
mission of the combined energies of the
antenna and reflector in a broadside direc-
tion as c¢xplained in previous articles on
directional antennas.

“Clonsider th: case of two wires close
together. Let the current in the first one
be increasing. The magnetic field will be
building up about this wire and cutting, as
it does so, the second wire. The induced
current in the second wire must be in such
4 direction, that its magnetic field will op-
pose that field which is responsible for the
induced current. This is the fundamental
principle in the generation of any current.
Obviously then the two magnetic fields will
be 180° out of phase. If these two wires
are so close together that the time for the
magnetic field to travel from one to the




$4 Bradleystat No.
E-210,Special $1.60

General Radlo Type285 !
Audio

Transformer
tdeal for high and
even amphﬂcatlon

Belden

*acent,
Vst

Marked ERY binding posts; rex.
124 "honovex—The electrical pickup:

45 VESEY STREET
NEW YORK

New York’s Headquarters for

Transmitting Apparatus

When in Town Visit Our Store

Full Line of Acme -- Thordarson -- Jewell --Flech-
theim -- General Radio --Signal -- Bradley

SPECIALS
braid 4 wide: fdeal for shielded grid tubes.
15¢ special each
beLuxe Nu,
%13.50. Special

Cardwell con -
densers, double

3.45
spaced for trans-

mitting, .00025 cap.

Everything in

Cardivell

o In Stock
L .06
.05
7.50 No. 12 Enameled copper

vire. any lengtih, ft. $.01
tyeneral Radio 217D .001 cond. plain ov with serdder .75 Nr:s iS E‘;)amp'leedg::oooel‘ $
Mesce Telegranh Iey ..$1.45 $15. Tmported German head sets: yveéry zvinsitive 3.45 wire, any length. ft. 013
\hmal Ruzzer et lnternaunnal Honeycuib  Colls  unmounted. (Il sizes in stock o price. (Genuine Rakelite Panei
Clade on Rasehoard ........ $2.45 32 Signal Corps adjustable ann micro-transmitter for 10X14%14 . ...iuvann. .50
pancl mounting 245 Bafdwin phone‘l hnp ¢
Television «lisks as specitied | $9 Dubilier condenser, dmtd; 400 v. 1. ¢ working type PRIT o vvvenneinnnns 5.95
in QST speclal ... .81.95 Yu3; timited quantity 2.45 rrvers 85 41,‘ volt. Det.
kS Dubilier Cond. 2mtd; 600 v, D. ¢, £.45 o 4 t N
‘K. L Pranswitting  Inductances. per set 8.80 \:si?hmlzn;:.li:ti;;mzll‘i‘;i 95
Aeiie 500 w. plate  trans- Rristol 40 Henry i hoke 2.75
sformer,  LO00-1500-200 each
sid o P2 -, ;
.I\(r‘x‘neu ne&"f '?.2,,5,:,,,‘,,?:-)_ Pyrex Low-lnss V. T. R. . A. socket: porce-
225-510 earh side of rentre sockets, each 39c. iain bage, metal top 50c
zan: :ﬂs? Qdﬁl windings of
4 v.‘ “ach side of centre tap, 3,
f10.25, General Radio Ward Leonard Resistance
;F\l"r?wlm"“ 112 i\iemv (hnkle, 2 By Pass Condenser 495 Hst-G1% ineh long—%00-
$13.40; aiso wtner sinee $1. List, Tested at 500 v, DL, lan 2 - 000 - G000 -
Tneial priees.” Idoal for Filament By Pass 30c. 4000-11000 ohms:  eun be used
ACME ESBE0MET e varaaone NEON giat,
ostar__ |IACME A e 4
. ~ $ slent
A oovmbined Pot. and fila- RATIO ! (,a ‘j; ;,Anelr‘?.l slu;darrg
u(x‘unth Rh;o. 100 ah N A.F. hu\s 101 uses, us ulustrne‘«:}
i ohm rheo-100 chm Dol in O May isne page
40 obm rheo-lus ohm pot. TRANSFORMER Price only .. 650
30 ohw rheo-300 ohm pot. ADIO
TWIN RHEO for low ¢ = N o W
vultage tubes.  Fist $3.00.  Sporial aeh Go¢ |Recommended for short wave G.W. re- FOUN-
ception exclusively. Has sharp peak— DATION
i xcellent resuita. List :
TRANSFORMER  (¥ives exce
ACME - |price. %7.00 eanch. Epecial TRANSFORMER'

Listed at 235.00. The
universal transformer for
Super Het. 30 K. C.
Limited quantity at $1.10

WIRT

"\ Cone Speaker

1k 8850
Reg. 825

French Hand
MICROPHONE

Listed at $10
(@) Nickel Silver
Finish
Vuleanized
rubber handle.

A wonderful

buy $6.z

at

WiHIL earry & or 7 A.C.

solte,

at List
~ . . Qpecial "
General Radio—200 watt | —
VARIABLE
Full Wave | FILAMENT
TRANSFORMER |IRANS
FORMER
Type 565-B. Sccondary voltages 1200
volts (with centre tap) 7.5 v. 7.5 v.| 15 watr—110 voit—Gie. Tapoed ut 4-7-
Maximum current 200 MA. 25 Amp.| J0faa i, T gan,
2.5 Amp. Price
Miechtheim !ondensers
$13.50 Al types ud'a wit Hist
'wo inch space wound Gomerul, Hadio No. S
Hamm. inductance No. 16 d. ters, st special sli 00
S. ¢ green, Special
price per inch ..... 35(: Wecarry the largest
stock of
MAIL ORDERS FILLED SAME DAY ENERAL

0% Must Accompany All Orders

PLEASE PRINT YOUR NAME AND

ADDRESS PLAINLY to AVOID DELAY

RADIO PARTS

in the country
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QUALITV

For Power Amphﬁcahon
Select from Successful Parts of
the 1928-'29 Season

FOR USE WITH UX 250 TUBES

No. 7668—Transtormer for fu'l wave rectification us-
ing 2 UX 281 tubes to xupply B and C
bower to receiver and power for 2 UX 25(
tubes ... e $13.50

No, 8529—Fr=\nsmrmer similar to No. 7568 with the
addition of 2 Jow voltage windings, ane for
226 tubes and the other for 27 tubes »o
that you can hmld a power amplifier for
MH!PI‘ radio recei

No. Gﬁﬁl—l)nnhle t‘hner for use “lfh above frans-
formers. ......0000iiea ceee. 315.00
D-600—Fower Amplifier (nndenser Umr . $16.50
D-307—A Condenser Block, used in connection
vith D-600. . oiioiiiiiieinn $10.00
No, 1177—Atraight Power Ampuﬁm‘ ()utput Tram-

former, ....iveiiiiiiiiieiiiin., 212.00
No. 1176—ame as No 2T bt of I Pull
EYPE. e e e vee. $12,00
CUSTOM Q;ET BUILDERS
Your trade will ver the Qwsi from iy bullt up  with

inese  P'aris.  Diseounis vuoted on request,

Dongan Electric Manufacturing Co.
2999-3001 Franklin St., Detroit, Mich.

SFORMERS of MERIT for F|

TEEN YEARS.

CODE LESSONS FREE
With the Tm Goro Instructar e

CODE INSTRUCTOR furnish eomplete code

instructions for he-
ginners or advaneed
ode  les-
ded e
d-

Fo 1-rd§ make Very -
thing  simple  and
ar. When you own
‘Teleplex ii’s ke
baving an expert
aberator in your
home,  Sends  mes-
B radiograms,
1 de

n"vh‘!‘ A ax  un
operator would, En-
2

I mtlﬂﬂ
chools.
horaughly
tested and
guaranteed
Write  for  descriptive
literaiure. prices, eie.

Silent
f;hon')yraph

Elecions, foothall games hig Nnrmnai event
iowill baost radio bus-rw« thm venr, Set build
-~ will reap & rich arawik acrvice will
f & yr.) aoney, },varvthmginA-(‘a ts,short wave,
[} uxovh-fnu narta, supplies.  Warid's lnrzast radio
R stocke on hand, (irdars -mmm) same day, Lowest
! m whnl-nlu oric
Wrate jor Free “Radio Catalog

BARAWIK CO  hiz,5mL 3%

ChICAGO, U.
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other is negligible, the current induced must
be 180° out of phase with the original.
“If these two wires are the two half-
wave antennas and the first is carrying a
rapidly alternating current and they are
spaced such a distance apart that the time
for the magnetic field to travel from one

i
-

o Set

o1 cqulu
o™ % E’lj

AN

oo™

MIGURE

to the other, which it does with the speed
of light, is the time required for one half
a eycle, we have the original set-up of two
antennas at a half wavelength apart. Hence
the magnetic field which has arrived at the
second antenna or reflector lags by half a
cyele or 180° the magnetic field which is
just leaving the first antenna. Adding
this 180° lag to the 180° change when &
<urrent is induced in the retlector., wec have
360¢ or one complete cycle which means
that the currents in antenna and reflector
are in phase.

“We see that whenever a magnetic field
cuts a wire and induces a current in it,
a change of phase of one half cycle or
180° must be allowed for.

“Consider now the reflector wire placed
one quarter wavelength behind an antenna.
For the magnetic field to travel from the
antenna to the reflector requires one quarter
cyele or 90°; for a current to be induced
and re-radiate a wmagnetic field requires
a half cycie or 180° change of phase and
for this re-vadiated field to réturn to the
antenna requires an additional quarter
cyele or 90°. Hence the total elapsed eifec-
tive time is one whole cycle or 360°. Thus
the two fields will be in phase and their
energies wiil add to give increased radia-
tion in the direction along a line from re-
flector to antenna. In the direction from
antenna to reflector we found the two mag-
netic fields to be always 180° out of phase.
This latter fact will be true no matter how
far away from the antenna the reflector is
plaued and so a resonant wire anywhere
will always weaken the field behind it.

“From the preceding paragraph it is ob-
vious that in a parabolic reflector, the dis-
tance from the antenna back to the nearest
reflector wire must be a quarter wave-
length. The parabola will then be huilt
with this as the focal distance. Hence in




ITROHM Transmitting Grid Leaks and Rheostats now cover the

entire line of transmitting tube circuits. 9The prices on these
amateur products are reduced materially. YYour dealer should stock
Vitrohm Transmitting Products. ¥If you have difficulty in obtaining
them, write us direct.

CATALOGUE MAX. TUBE )
NUMBER PRODUCT RESISTANCE DISSIPATION CURRENT RATING PRICE
5072 Grid Leak* 3000 ohms 44 watts 90 m.a. 100 watts  $2.00
507-3 (yrid Leak* 5000 ohms 200 watts 200 m.a. 1000 watts 2.80
507-4 Grid Leaky 50,000 ohms 200 watts 60 m.a. 1000 watts 6.50
(5rid Leakf 20,000 ohms 200 watts 100 m.a. 1000 watts 4,25
(3rid Leak* 10,000 ohms 200 watts 135 m.a. 1000 watts 4,00
Grid Leak** 15,000 ohms ~ 200 watts 120 m.a. 1000 watts 6,00
Rheostat}* 50 ohms 50 watts 1 amp. 5.50
Rheostat*t 20 ohms 80 watts 2 amp. 3.50
507-83 *heostat* ¥ 12.5 ohms 60 watts 2.2 amp. 5.50

* Center-tapped
DeForest P or R. C. A, 852 Tube
De Forest H Tube

ps at SM—I10M—ISM

R, C. A. 852 or DeForest P ‘Tube
or Primary Control

*t Filament and Primary Control

Ward Leonard(q;ecfnc Company

37-41 South Street Mount Vernon, N. Y.

~
gy '-
A ) [ 4
‘ [._ad

s Raytheong

ThlS name represents leadership in tubes
for television broadcasting and reception.

gy Correspondence is invited from -
F)tpncell arnateurs in regard to Raytheon Kitlp-]gmp
‘Felevision Products. 3
A Television send’  RAYTHEON MFG. CO.  The Television receiv-

- Kendall Square Ruilding ing tube adapted to all
tac}:ﬁerg t;);’esgus Cambridge, Mass. systems. Price $7.50.

?
HAVEN'T YOU
SUBSCRIBED TO
RADIO ENGINEERING

We invite inquires from manufasturers, jnbbers, teslers, YET?

ele, o our  IMPROVED 2 button  gtretch2d  diaphragm
mylr'rnphone DMh $87.50 we firm!y believs this mri be thep{limlatl J Ve
value in high-grade miso hones f5r  Rroadeast, blie See page one, January QS

Address, Pnotograph Recording, and other exacting uses (e pag ¥ &ST)

Ask for Jata on our broadeast inductances, and high-
voltaze fixed and variahle sir eandercars, RADIO ENGINEERING

E.F.JOHNSON COMPANY, Waseca, Minn. 52 Vanderbilt Ave., N. Y. Cy.
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'BUILT BETTER
& CONDENSERS AMND RESISTORS

How Do You
Buy Condensers?

Mmt n!ter condenser hlocks are bought merely on the
basis of price and their voltage ratings.

in view of the many overrated condensers now on the
market, the oniy dependable indicator to use in buying
condensers is their insulation specifications and the care with
which they are tested.

The Acrovox %Wireless (orporation makes no secret of
the insulation specifications of their filter rondenser; nnd
tilter condenser blocks. This information is contained in
detail in the 1928-1929 catalog.

The next time you buy filter condensers or blocks make
vour comparisons on the [asis of insulation specifications,
voltage rating and price. On that basis Aerovox Filter Con.
densers and Blocks will undoubtedly be your choice.

This is s monthly
publication which will
keep vou abreast of
the flatest develop-
ments in radio. Free
on request.

Neutrahzahon Means——
More Power From Any Set

Science has proven that neutralization is the
only satisfactory method of controliing oscilla- §
tion in # Tuned Radio Frequency Circuit and 1
rhat it increases the aciual power per stage of
amplification 25 to 300,

The Neutrodyvne principle can he applied to
praﬁtmallv e ¢ by the simple installation

X-L Vario-densers, "The result is an amaz.
mtt increase in Lhe efiiciency and power of the
T iver. d for interesting book of eircnits
and picture diagrums showing the use uf the
‘Vario-denser.

1030

MODEL *“N”’
VARIO-DENSER
Has variable capacity, adjustable from 1.5 to
a0 IY}ICFO mlcroxarans which is 00000 to
00002 microfarads, Price each 21.00,

X-1. RADIO LABORATORIE
Dept. i) 1224 Belmont Avenue, (_hica;.o. K.

(o) — (o] :

:

]

WWWW ]
pamoap

A new 180 volt B Supply of first quality
at the low price of $26.50. (less tube)
¥4 vite for bulletin Q-132
NATIONAL CO. INC.
MALDEN, MASS.
Say YWou Saw It in QST
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Figure 5 on page 49 of the December issue,
the distances should be #/4 and A/Z

“From the above considerations or phase
changes in induced currents and the addi-
tion of wave motions of varying phase re-
lations, any reflector system can be de-
signed and analysed.”

POLARIZED RELAYS
1032 St. Viateur Avenue
Outremont, Que,
Editor, QST

Speaking of relays that will stay in
either the make or break position without
a continuous current flowing to hold the
srmature, & simple form of polarized relay
can be made from parts available to all
of us and at the same time fill the bill ad-
mirably.

A horseshoe magnet similar to those
found on telephone magnetos is arranged
as shown in Figure 4 with an electromagnet
pivoted between the poles. The contact
screws dre set so as to just prevent the
armature from freezing to the permanent

FIGURE 5

magnet poles while still allowing ¢nough
attraction to provide good contact. The
batterv for the electromagnet iz wired
through a d.p.d.t. switch so that the polari-
ties may be applied as desired. In one posi-
tion the armature will fly over to one con-
tact and stay there until the reverse
polarity is applied when it will click back
to the first position again. The battery
need only be applied for an instant—Ilong
enough to let the armature go to the con-
tact wanted.

A somewhat different mechanical con-
struction for the relay is shown in Figure
5. It will also be noticed that the battery
arrangement is not the same. This system
operates with a single-pole double-throw
switch, The smaller magnetic gap makes
this type somewhat more efficient than that
shown in Figure 4.

~f, H. Hewson, v 52BX-VE3SXM.
M, P, W,

A Multi-Range Voltmeter

{Continued from Poage 50)

8 Eby binding posts 1.20
1 box 7" by 6.56” by 2.256" of 3/8-inch
mahogany
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ment.

25 South St.

tation,

Synchronous Motors for Television

In addition to building reliable and satisfactory motor generators,
“Esco’ has had many years of experience in building electric
motors for a great variety of applications.

Synchronous motors, small, compact, reliable self
starting are now offered for Television equip-

They require no direct current for exci-
are quiet running and fully guaranteed.

(Other types of motors suitable for Television
may also be supplied,

Write us about vour requirements.

ELECTRIC SPECIALTY CO.

Trade “ESCQO” Mark

Stamford, Conn.

jers:

weeks by actual
rk.notcorraspondence §

~notbooks. luarn while voulearn.

Radioand Auto Courses included. You

*t need advanced education orexnerwnm

d Al ONCE for Big, New, FREE BOOK!
COVNE ELECTRICAL SCHOOL, Dept. 28-38 |
500 South Paulina Street ° - Chicago, Iilmols |

QUARTZ @BYSTA

l 30 ke band
200 Ke band
Tuan

L

:,IJ‘U
2.50

to »ur shec irequency
Mux«m (0 uuhln LA10 of e

MORTON B. KAHN

Radio W2KR
RI7 West 141 Street

7
Crystals Lo
1929 bands.
Al gscillators,

in o oany i
Guaranteed

New York, N. Y.

RADIO IN BRASIL
When in Brasil, apply to M. BARROS

& CIA for anythmg you need in
connection with radio.

BARROS & CIA
70 sob. Rua 8. José 70 sob.
Postal ‘Box 89

pes

M.

Rio de Janeiro
'Telegraph address, Radioparte, Rio de Janeiro
Branch: Avenida 8. Joao 4, S. Paulo, Brasil

N~ S N

Say You Saw It in QST—Tt

“ elsd Set Builders
THE NEW 1929 Cata-

log is crammed full of

the FINEST, NEWEST,

Nationallyknown A.C.sets,
consoles, cabinets, dynamic
speakers, kits, PARTS,
eliminators and accessories
at LOWEST PRICES.

L.argest stock of radio parts.
Prompt delivery.

Write for our FREE catalog

WESTERN RADIO MFG. Co.,
128W.Lake St.,Dept.02, Chicago

‘Ghe Bi =
Fnendlg}: Rag
'Radio House*

Identifies 'Yriu_and Helps QST




Potter
Condensers

umdens r Block for the

T_ZQOO single 24 type ulbn Ami- $20 00

pither . .,
T-2950 .‘?:3“1;‘;:""382 ;”;pﬂ%:‘:i”t“f $22.50
T-2098 oty iina ™ $20.00 i
Condenser Block for

T-280-17l power pack with 280 $18 00 '

type \ube ructifier . .
105-05 fsgisene Siminsser el §3.75 |

The Potter Co.

North Chicago, Ilnois

A Natlonst Organizaiion at Your Scrtlce

RADIO OPERATORS WANTED

THE EASTERN RADIO INSTITUTE can train you
quickly and thoroughly because:
MODERN AND EFFICIENT METHODS
THOROUGH INSTRUCTION under staff of
LICENSED COMMERCIAL OPERATORS
MODERN APPARATUS inciuding SHORT WAVE
TRANSMITTER
SIXTEEN years a RADID SCHOOL
THE OLDEST, LARGEST and MOST SUCCESSFUL
school in New Engiand. R’RF‘COM’M]’::NDED BY THE
R. L.
Day or Evening Clasm Start Every Monday

SPECIAL CODE CLASSES
Wriite for [lustrated Prospectus

EASTERN RADIO INSTITUTE
899 BOYLSTON STREET BOSTON, MASS.

QUARTZ OSCILLATING (RYSTALS
Relentifically Prepared for Maximum Power and (Ineonditionully Gnaranteed

1in sectiona, within 1% oi your specifieq frequency, supplied at the

fonowlntr prices:

200-600 meters .
t in, Tested hlanks,

2 to 4 mm thic .00
Kectiong of sy practicable (Mmammm made tn m-der

_ Prompu Delivery
5¢., 4 Calumet Bldg., Buffalo,

). T,
° 5' vrystallograpnic experience’”

Rooney, B.
“len ya

New York

24
house, offera ron ummual Hervice mls vear.
Bigeer #tocks, guicker shipments, (ower

rices. Deal with an vld established, refiable
ouRe. (iut honest gmodu haneet aecvic, honast y
tices. BArawik ae: vice makes you more money.
E,m naw for big new calalogshowing lnwr« whole- £,
wale prices nn saia, parts. short wava,

BARAWIK CO. LA T

«rid leak ¢li 50
- b 1,60

[

1. uper-l)avohm 1,000 ohms \
1 " 10,000 .60
3 v ” 100,000 " 6.00
* " 200,000 * 2.50

2 * 250,000 " 5.00
$35.50

The fact that this meter require but 1.5
mils for full scale. deflection is an important
factor; the usual high- voltage meter re-
yuires between fifteen and twenty milliam-
peres for full scale deflection. An additional
point that should uppeal to the amateur

100, GO0 L - 10,0008
VAW rwwwvx
2000004 10004
. v VAR, +
300 15
+ +
150QA 15
T \ +
150! - 150
2£0.000 i, 40,000 %
~OAAAAMAAAA- AV
250,000 4/ 20,0004
Lg-AAAAANY AAANAAA S
+HA
FIGIIRE 2

who 15 usually unable to lay any large sum
of money at one time is the possibility of
buying the parts for such an instrument
piecemeal. In this way, it is possible to ac-
guire a worthwhile unit on what is com-
wonly called the “hudget plan”. Perhaps
some salesman will figure out how few cents
a day it costs!

S e ——
A 1929 Receiver
FConlinued from Puage 32)
any other adjustments to the set, thus pro-

tecting the tubes, It also protects the
operator against unpleasant “bumps” from

Frequency Range
in ke.

Tuning
Sevcondary Tirkler Condenser

2 turns 3 turns & plates
Y 5 o g

o K I @ ”

I 2 .".‘ »

» " oy »

" " .l‘n o

2
. &
5
8

AND CONDENSER COMBINATION

the plus 135 volts on the screen-grid tubes,
Another precaution, which may be applied to
any rveceiver, is the insertion of a small
ﬂashhght bulb outside the set in the Jumper
which connects the “A” and “B” neg‘atxve
leads together. If any point on any of
the *“B” battery circuit comes in contact

86 Say You Saw [t in QST—It Identifies You and Helps QST



The A.R.R.L. Diamond Is the
Emblem of a Real Amateur!

The League Emblem comes in four ditferent forms. Its use by
Members is endorsed and encouraged by the League. Every Mem—
ber should be proud to display the insignia of his organization in
avery possible way.

THE PERSONAL EMBLEM. A handsome creation in extra-heavy
rolled gold and black enamel, t%** high, supplied in lapel button or
pin-back style. There are still a few fellows who are hiding their
light under a bushel. Wear your emblem, OM, and take your proper
place in the radio fraternity. Either style emblem $1.00, postpaid.

THE AUTOMOBILE EMBLEM. Introduced last spring, already
more than 800 cars are proudly displaying the mark of the “Radio
Rolls-Royce.” 6x214”, heavily enameled in gold and black on sheet
metal, holes top and ‘bottom, 50c each, postpaid.

THE EMBLEM CUT. A mounted printing e[eLtrorype, the same =ize as the lapel
button. for use by Members in any type of printed matter, letterheads, cards,
ete. $1.00 each, postpaid.

THE “JUMBO” EMBLEM. You've taken care of vourself, vour car and your
printing. How about the shack wall or that 100-footer? Think of the attention
this big gold-and-black enamel metal emblem will get! 19 x 814", same style as
Automobile Emblem. $1.25 each, postpaid.

Mail your order and remittance NOW to

The American Radio Relay League : :

Hartford, Conn.

NEW RELAYS

for amateurs and experimenters.
We would be pleased to hear from
you concerning your relay require-

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 opera-

tars for the varlans Gult poris. Most logical location in
b he 1..8.A, s to fo 1
ments. "% | 0 »xm:.an\ n\;ren,:::rslz\?m}\:aﬁn\s: n“}he Gult

If interested in television, write g e oy ® (rainerd by 3, Clommons,

Frvge g 5o 3 . e 1) AN graduates placed to date,  Start training now fur
for our price list of television ap o1 mraduaies wlaced o
paratus Member of the AJKR.I.—Call “WiSGR”

Dar and  Nizht Classes—Faeoll  anyrime—\Vrite for eclre
Photo Electric Devices, Inc. niar

594 Fifth Avenue Brooklyn, N. Y.

844 Howard Ave.

GULF RADIO SCHOOL

New Orleans, La.

LAST MINUTE SPECIALS =

R. & A. Uni-Reciron Powar Amphﬁers—Mnde' A. P, 9385 st $38.60 ea. .

E210 BRADLEYSTATS, list $4 ine for A. C. Line Voltage Control ........ 1

Genuine Black Bakedte Fanels M x4x, :7"16" thick. R 7. Prie 8.75
U, 8. ARMY Acroplane Spark ’I‘ransmmera Gov, cost 347 4.75
G.E. Kenotron Rectitying Tubes (Type T.B.1.) ...t 1.25
Gould Kathanode Uninower, Automatic Radio * ‘A" Power (6 volt), list 13.75
G. E. V.T.14—5 watt 'I'ransmitting Tubes (A good power &mp]nvmz tube) ...... 1.50

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY

.Our Prme $1‘) 75 es,

.
‘e
.
i
I

PLATE GLASS FOR TRANSMITTING PANELS
Better insulation and as cheap as rubber panels.
to requirements. Frosted on one side and call letters etched on face.
panel for esiimate and further information.
PEERLESS PRODUCTS CO.
106 No. 9th St. Radio WIFUE, Hiawatha, Kansas.

All meter holes and screw holes bored
Send sketch of

Ciiee Wt Cinvee Té 3o AT __Té TAanttiBas Vi and HTalne A/ AICT




BEAUTIFUL! AMAZING!!
WONDERFUL!!!

THESE ARE SOME of the enthusiastic comments
made by people who know and understand Short
Wave Apparatus:

(cTocoiLs

Have hecome {amous ovei-
nivht, Kight sided Bakeilte
molded forms in distinetive
culors,

ce wound with Nos. 12-14-
16 Bare Copper Wire

”

2" high 17" diameter,

Rugged — Beautiful - - Kff-
cient,  Wave leugth  range,

Ih meters 1o 225 meters

List price $4.00 Per sei

of four coils,

Manufacturers ulsu of the BAIRD SW-Adapter: with
pec i#i Tentures used hy 0o other manufacturer:
Absolutely no AC-Hum interference:

If your dealer ¢cannot supply vou order direct:
veinnded without quesiion ii unsatisfied.

Mfd. by
SHORTWAVE & TELEVISION LABORATORY

104-106 HKrookline

Money

X\gnue. l)ept K, Boston, Mass.

with the ungrounded side of the filament
¢ircuit, the flashlight lamp will blow for
“about twenty cents worth,” instead of
four nice tubes for *ten or fifteen dollars
worth.”

In concluding it may be said that, al-
though the receiver has so far been given
only a brief test, it promises to live up to

the reputation set by Mr. Hull’s original
model.
PO S ——
The UV-861

(Conidined from Puge 43

The direct interlecirode ¢apacities meas-
ured according to [.R.E. definition are:

Plate to vontrol-grid (filament

and s¢ together) 0.05 . uid.
Control grid to filament and

sereen 17, uptd.

Plate and filament to scereen 13, ppfd.
To the man who is desirous of employ-
ing all the power the law will allow and

RADIO OPERATORS p

Are You Handicapped by a weak Amr

or other weakness ?

95 out of every 100 operators are handicapped by
some weakness, Are you one of them?  Would you
place urself in the hands of an expert who has
developed many of the world’s fastest sana highest
paid operators, and follow his casy instructions if
¥ou thought his methods would help you to over-
come r»onr weakness? If rou knew positively that
his system would increase vour sending and receiv-
ing speed 50 to 1009 and make vou a TOP-NOTCH
operator? Don’t delay. Write me in confidence. No
obligation. Write NOW!

WALTERH (,ANDLER Ongmatnr and Director

E CANDLER SYSTEm

6343 S. Kedzie Avenue

Chlcago, Illinois

1929 WHOLESALE ~

clais”. Qver 2,000 items.

m > S
of Radio Hets, Clabinets, Tubpeq A&
Eliminators, Sp P rts at prices
that mean BIG < g St
Compiete Television Section
Latest television eqmpmem A, . Sets,
short Wave Recelver: namic Speaks
also listed. Write \nw——[)ept 36

BENSON-ALLEN, inc., *3%3acmost

CHICAGO,ILL.

G, 5. THIS I'AMILY QOF CURVES
KFFRCT UUPON PLATE AND SCRE
aF VARIATIONS IN PPLATE PO
Theuw ghow the characterisiic dundt
the wviute poltage iz lower than the

'zic.v whrrﬁ.
i woitage.

who is using ecrystal control or some other
form of oscillator-amplifier arrangenient,
this tube shouid prove a boon. The inain
requirement will be for a husky power sup-
ply from which to run it!

RSP "PIS—

An Examination of A.C, Plate Supply

{Continued from Poge

condition of precise adjustment. The advent
of the new mercury vapor rectifier tubes.
of course, has introduced an important fac-
tor into the ¢ a\e. Bv avm’ding t;he pavticular

the <tandard of performance n:quu‘ed at
present, the installation of such rectifiers
may be the more practical solution to the
plate supply problem at uil times. In the
past, self rectification fnr the higher voltage
tubes was justified by the scarcity and high
cost of suitable rectifiers. We aincerely
hope that we are correct when we say that
this condition no longer exists.

Say You Saw It in QST—It Identifies Wou and Helps QST




A. R. R. L. Members -- What about your friends?

You must have a friend or two who ought to be members of our
A.R.R.L, but aren’t. Will you give us their names, so that we may write
to them and tell them about the League and bring them in with the rest
of us? The A.R.R.L. needs every eligible radio enthusiast within its ranks,
and you will be doing your part to help bring this about by recommending
some friends to us. Many thanks.

) e, ceessesesssssessss 1929
American Radio Relay League,
Hartford, Conn
1 wish to propose
Mr, e e . P Ceteesseesecesnensannes s
Mr, e et s B N S P
Street & No. Place State

for membership in the A.R.R.L. I believe they would make good members. Please
send then a sample copy of QST.

TRANSFORMERS WANTED

G
250 wate apimed Mounted—Complete _ .. 50 Watt Tubes

700 watt 1000—1500 each side. 4 ! o
800 wait 2000—2500 each side R. C. A. or W. E. Co.

Chokes, P«;I,vphase and 25-cyele Tmnstorm.ers' New Used or Burned out
Add £2.00 for fil. winding
SCES F. GREBEN J. T. SCOTT, 908 Western Ave.,

1927 So. Peoria Streei. Pilsen Sta., Chicago, Il SEATTLE, WASHINGTON .

anv i 2 HENRY FILTER REACTORS :ia%h
Piate o Grt fonmerator Filter, w0 = Gpecial 412 .,
Manufactured by the world’s largest electrical concern whose name we cannot mention
List Price

$25.00 ea. AMERICAN SALES CO., 19-21 Warren 8t., N. Y. CITY

QST OSCILLATING CRYSTALS

Amateur Bands

We will grind for vou crystals in the vaciaus awatenr batds,  Said eryst

ty he suftahle for power use and frequencies

stated accurate Lo better  than 2 mnh of 17 ar the aollawing  prie

ﬁ.l Pt YN0 e . . . . $20.00

SO0 to 1000 Kes . . . . $27.50

THON Ty TuN0 Wes $43. .
Add $10.00 ty the aiove prives if 1r\<l I s rn he l!nllllllt‘ll in xluclpmnf nm\m type of holder, Immediate deliveries.
Al erystals gnaranteed  regavds o freanency  aind  ootput.

HIGH FREQUENCY AND BROADCAST BANDS
We will grind for you x_ crestal betwesn 530 and 1500 ey to A xuaranteed acvuracy of plus or minus 500 cyeles of your
assigned frequency for $45.00 unmounted or ¥ 49 mounted., Three day delive a
We will geinda a crystal for you to \our gned frequency hetween i
ininus tive hundredths of 1% (. 3 for power use fur #75.00 unmounted or £95,00 mounted in power holder. These
crystale absoiutely zuaranteed repards to frequency and output.  Flve dav delivery,

SCIENTIFIC RADIO SERVICE
“The Crystal Specialists” P. 0. Box 86, Dept. B., Mount Ralnier, Maryland.
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Complete Parts for
SILVER-MARSHALL

No. 730
“Round-the-World” 4

A JOMPLETE short wave receiver
<X (174 to 204 meters) and two-
stage audio amplifier. All wave lengths
are covered with no dead spots. Ama-
teur bands fall well to center of
tuning dial. Net $30.00. Completely
constructed $33.80. .0.D. or cash
with order., Postage or express extra.

Also Complete Stock of
L.each Relays—R.E.L. Products—300)-
Volt Rectobulbs—Omnigraphs—Vibro-
plexes—Silver-Marshall Shield Grids.

Send for New [929 Ham Hook—FREE
C H 1 - R A D
CHICAGO RADIO

APPARATUS CO.
415 8. DEARBORN ST.,, CHICAGO

DODGE RADIO SHORTKUT

KILLS HESITATION PRODUCES RESULTS
Has helped raise teceiving speei fram i3 ta 2% in three
und  neif hours—13 sa 20 in five hours—10 to 13 in
ane hour—4 o §2 in four bours etd, ele,  HBeginmers
waster code and qualify in few days,

REPORTS FROM 500 USERS
i2lling compiets  story  and  who's ith vach order.

Or with Halt  Doliar Coupon  fur 30 conts.  Specimen
reports on rm‘ue\t—-‘u\hr‘lent 1o justity this ad.

DODGE HIGH SPEED METHOD
cintensive Speed  Pracciee)
Most eifiefent  Coda  Reading hooster known for 93 per
Hams, Helped raise speed from 27 to 30 in 7% wminules
practice time, KNull details in reports.
DODGE MORSE SHORTKUT
Master  hath  codes  our and  uge  withoeut inixup.

Ktadio  Shortkut ipeet  ar Morse 2.5
Money Order. W Tloreign add Eifty Henls

C. K. Dodoe, Box (00. Mamaroneck, New York.

PACENT DUO-LATERAL COILS

OR laboratories, experime'nters,

! engineers and for special circuits,

Pacent Duo-Lateral Coils are the
accepted standard.

A complete line of all
standard turn ratios
are always in stock.

The Design of Inductance Coils
(Continued from page 39)

coil Y, the curve B showed a uniform and
normal increase extending from 2 fo 5
ohms, which is within 2 percent of the
resistance for the coil A when free. Be-
tween 300 and 450 ke., tuning would have
been impossible with the resonant coil in-
ductively or c¢onductively coupled to the
tuned circuit, Obviously, shorting the un-
used coil when it is not required in the cir-
cult minimized such undesirable reactions.
As the coil resistance reaches such enor-
mous eifective values, useful currents will
not only be small, but will also produce a
region in the frequency range where it is
practically impossible to tune sharply. Well
designed receivers have provisions wmade
to overcome these eifects, but available
data show they do occur in similar radio
frequency circuits. Hence, unused portions
of the coil, if large, should be shorted, or
windings may be divided into sections and
provided with the familiar “dead end”
switches. Of equal importance, perhaps, is
the selection of ¢oil types having a
minimum of capacity. Of course there are
cases where limited space requires a com-
pactly wound coil of large inductance
having inherently large distributed capacity.
Such experiments demonstrate simple cases
in which coil capacity is effective. To select
good c¢oils of minimum capacity is difficult,
for many types of winding developed do not
provide low distributed capacity ulthough
they may afford a very slight reduction of
dielectric hysteresis effects due to the
peculiar manner in which the wires are
wound. We will next c¢onsider types of
winding and ohserve by theory and experi-
ment, the characteristics of most well known
[ypes.

( iR ar

ticle by Mr. € iy 8 in two pacta, The
] rigiig Ldpes of uwnqua

will be published in next

DO CHOK B

[JACOBS ANTENNA SPREADER

My Made in both 5 in. and 7 m. diameter.,
Patented Sept. 8, 1925; Sept. 7, 1920

Effective Feb. 1st, 1020 price will be
$%.00 per dozen; $4.30 for a half dozen

Charles F, Jacobs (W 2EM)
279 Park Place Brooklyn, N. Y.
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W rite for information
and prices

Pacent ElectricCo., luc.
91 Seventh Avenue, New York




HAM-ADS

Effective with the (ctober, 1928, issue of
QST the following changes were made in
the rules of this department. The Ham-Ad
rate is now 15¢ per word. The rvestriction
which has limited use of this column to mem-
bers of the American Radio Relay League
is removed and advertising may be signed
either by company name or by an individual.
A special rate of 7¢ per word applies to adver-
tising which is ohvmualv non-commercial in
nature and which is placed and signed by an
individual member of the American Radio
League. TPlease read carefuliy the followinz
conditions under which advertising in these
columns will be accepted.

§1)  Adrert'sing shall pertain to radio and shahl he of
natura of interest to radio amateurs or experimenters in
their pursuit of the art,

(2)  No display of any character will be accepied. nor
ean any sperial typozraphical arrangement, xuch as all or
part capital letters be used wil'h would tend to make one
adverrisement stand out trow the others.

(3) The Ham-Ad rate is [de per word, except 4y
noted in paragraph (i) below,
i4)  Remittance in full musr secempany copy.  No cush

or eontract. discount or agency commission will he alloweld,
(3)  (lostng date ior Ham-Ads is the 2ith of the
nd month prereding publication  date.

1A swveelal rate of Te per word will apply o ad-
vertising which, in our  judgment, ix phvions'y non-com-
mercigl in nature ana is placed and signed hy a wmember
‘Thus,” sdvertising

of the Awmerican Radio Relay Leagne.
of bona fide surpius equipmemt owned, used and for sale
by an individual or apparains offered for exchanze o7
axdvertising inquiring for special cquipment, {f by u inem-
her af the Awerican Madlo Relay Isague fakes the ¢
sute.  An arttempt to deal in apparatus In quantity ior
profit, even if by an individual, {8 commercial and takes
the 53¢ rate.  Provisiens of paragraphs i1y, 2y, (4)
and (5) apply to all advertising In this column rcurdlexu
of which rate Wy spply.

PLATE POWER for your ser, the very heart of its
performance. For quietness DX ability, life-long perma-
nence, absniute dependability, lowest ultimate cost, ne
other plate source even approaches the achievement of
an Edison steei-alkaline storage B battery. Ruilt pains-
takingly every joint pure nickel, upset electrically welded.
Genuine Edison Electrolyte.  Our -list deseribes com-
plete batteries, construction parts, enameled aerial wire,
silicon steei. Avaiable immediately, filament and plate
{ransformers for the new R®66 rveerifier, complete plate
power unity, Rectifier Elngineering Service, radio WML,
4227 Roekwnod Road, Cleveland, Ohia, _—
HAWLEY Edison element battery aud parts standard
for over five v« Look at our patent pending connect-
or—no thin to drep off—contains 20 times more

wetal than regularly used. Heavv shaek proof cells,
fibre holders, «te. FEverything for a rapid-fire “B"” sup-
ply. Complete assembled 100 voit “R’" $10.00. Knock-

Chargers that will charke
5 to $4.00. Trick'e B Charerr
far 90 to 150 volt “B” 75. Special transmitter [
butteries up to 6,000 mili-amp capacity, any voltage.
Write for interesting literature, testimonials, ete. B.
Fawlev &mith, 200 Washington Ave., Danburv, Conn,
tized 203 A and 211 $13; new X§2 : used $20; used
Western Eleetric 212A and 219D $G0 each ;' new Cun-
ningham and RCA 210 $6: new Cunningham and RCA
i1 $5; No 12 enameled aerial

wire & per 100:

Amatenr Call Rooks $.85; 107 insnlators $.29: Freshman
375V. aud two TY.V. center tapped transtormers $2.75;
Robbins & Myers motor renerator 2650 ; all types used
Jewell meters $4.75 each; three tube wired Aero coil
best equipment &20: REL 50 watt sockets $1.50:
rnal corps 8716”7 contact key 2.95: 210 Rradleystats
%1.76: new RCA 50 watters $13.50, new 217A, 217B, $23;
new 91 volt Philea Storage Btry $%: free list, lots of
nsed and new apnaratus. What have you for sale or

trade? David L. Marks, 125 Madison Ave, Albany, N. ¥,

down kits at still lower pric s,
in series up to 160 valts $2

THORDARSON 650-volt power-filament transformer for
Tlp-watters $6.90. Aluminum square-foot #5¢: Lead
muare-fout #5c.  UX-210 713 watters $5.25. UX-260's

7.60. Potter 2000-volt teat l-mfd (londensera $2.50;
’500 volt 1-mfd $3.26: 2000-volt Z-mfd $2.50. “Ham-
List" 4¢. James Lurm. 1109 Eizhth Avenue, Fort
Worth. Texas.

GENERAL Electric 24

/1600 vo]t 233 ampere $37. 50 Shaft
for external drive 24, 2 umpere $27.50.
Shafts §3.00, Holtzer-Cabot 59 \satts $20.
rocker-Wheeler 24,1600 volt 450 watts $45. ‘2 KW 500
evele with exciters $15.00 900 cyele 200 watts with com-
plete transmitter $30. Wesiern klectric Helmets, West-
inghouse 6-15 volt 500 watt generators, Special cartridge
fuse 1500 volt 300 mills 50c dozen. Literature and fotos.
Shipments w»ny uuantity anywhere. Henry Kienzle 501
Easi X4th Street New York.

FOR Sale--complete watt transmitter, meters, panel,
power supply, cte., 350. 00. WUJG. 3681 Rutger, St Louis.
FIFTY cents und Iranqportatlon paid  for Murdock
inolded condensers 4%3 and 4XX in good condition. Write
before sending. of Physies, Univ, of Kansas,
Lawrence, Kans
POWERF UL, shieidless, loop, antenna circuit §1.
617 Deratur St., Brooklyn, N, Y.

HAMS look—two complete 7i; watt 0 meter transmitters
complete with Aero cuils. three Jewell meters and Card-
well condensers,—Twa complete short wave receivers com-
plete with Aero coils and Karas condensers.—Write for
price and deseription. Harger & Blish Inc. 112 1i1th.
Street, Des Moines, [uwa,

JENSALL Rudio Laboratory receivers and Transmitters
are of the most modern designs and are supplied to meei
any particuiar requirements of ihe radio art. Trans-
mitter designy for rudiophone or (.. W. Our long ex-
perience in the designing of special apparatus is your
suarantee of quality and efficient apparatus. We also
build to order any items desired. Literature on any
apparatus forwarded on request. FKnsall Radio I.abora-
tory 1208 Grandview Ave., Warren, (hio.
1829 Coils like —\up‘ust Q\"I’ pave 18 for g

turn. Antenna coils 20 cents per turn. W2VQ 3x% North
ove St., Fast Orange, N.

(RYSTALS “First time offered to Hams. Kasiest oscilla-
tors. round won Optical l.aboratory Machinery with
lens grinding precision. lnexcelled sworkmanship. 170
Rand $15.00 85 Band, £12.00. Dr. Elmer J. White Optical
Laboratory, W5S5AFG. Beaumont, Texas.

{bl’s from May 1923 to December 192% inclusive.

413
Dept.

Archer,

ards, 40¢ per 100,
ento, Calif.

WEMG owned by F. F. (Goodwin deceused seﬂmg uut
great variety of eyuipmeni. 1 Kw, tuhe, Kw., i1 Kw.
tubes, several fifties and MG sets. Also several receiv-
ing sets, «te. Write for lists. L. Augustus, 416
#lorence St.. Ypsilanti. Mich.

HAMS:
cards made to order as you want them.
19 8. Wells St., Chicago, 1l.

IN stock, heniulnulbe

Radcliffe,  North

samples.

et onr zamples and prices on prmted 'all
WYAPY Hinds,

TB1 Kenotrons 95c, %2.%5.6
meter Xtals $17.50, ¢ aluminum 50c¢ s&q. ft., no. 12
enameled wire ¢ a £t., 5 off on Thordarsun, Jewell,
Leuch, Signal, Sangamo, REL, Ward Leonard. 35% on
Tohe and Flechtheim. ‘The new Rectobulb $10.00. Tubes
repaired, Write for prices, Henry's Radio Shop, 9ARA,
Butler, Mn.

19.6¢

SPECIAL made rectifier aluminum with small percent-
age copper, s={and more amperage, last longer, sqyuare
foot $1.25. l.ead £1.00. FElemenis, holes punched with
bolts and nuts, new kind 1”x4” 16¢, 1”x6" 17c, pair pre-
paid. Rest Silicon steel .014” cut to order 25-352 1b.
Postape extra. Geo. Schulz, Calumet. Mich. _

CHOKES—Dudlo-wonnd 50H. 1A0MA., unmounted—$2 25,
R0H, 100MA—&#1.50, ‘B’Eliminator trans{ormers 215V-
-—%1.75.  Aerovox 5000 ohm Wire-wound gridleaks
c. ['mre rectifier ¢loments and copper tubing in-
ductance. Send for “Specials’. Quick service. Willlam
Harrison, 35 I°t. Washington Ave. New York City.

SELLING uut—write for list. W. E. Van Valkenburg,
1005 S, 17th St., Fort Dodege, Jowa.

USED parts bought, sold, exchanged. List.
Corwith, lowa.

WICKa4,

OMNIGRAPHS. Teleplexes, transmitters, receivers, Vie
hroplexes, meters, 50 watters, 5 tubes, motor generators,
dvnamotors. Bought, sold, traded. Kyan Radio Co..
Hannibal, Mo.

Kav You Saw It in (

QIUIARTZ crystals, guaranteed oscillators, 838 to 85 $20.00 :
165 to 170 $£15.00,
dises with
D, ¢

Includes honlder, essy to mount brass
lapped surfaces. Prepaid, ¢ash with order.
Akers, 151 Greenwood Ave., Fast Orange, N. J.

1d Helps QST a1



TRANSFORMERS with high voltage and two 74 fila-
ment windings all center tapped—unmounted 200 watt
size 1500 volts at $7.60. UUnmounted 100 watt size 1100
volts ui $6.00. 50 Henry 100 mill chokes at 33.25. Gen-
eral klectric grid leaks in stock. W2CO, 210 Spring-
dale Ave., East Orange, N. J.

3000 Volt 6000 Watt double commutator motor generator,
10 Hp. &-phase drive ¥6%5.00 complete. 2000 Volt 1000
Watt l-phage drive 1500 Volt, 500 Watt §-
phase drive $125.00. lUUO Volt 200 Watt Esco l-phase
drive $75.00. 100 Volt 300 Watt, l-phase drive £75.00.
750 Volt 300 Watt £65.00. 200 Watt #45.00. 350 Volt,
70 Watt motor generators, $1X.50. 400 Volt 100 Watt
penerators Couplings  $1.75.  Television Motors
with controller §7.00, Large stock filament generators.
iJueen City FElectric Co., 1734 Grand Avenue, Chicago.
(Nlinais,

3000 Volt 4000 Watt double commutator motor genera-
tor.  (enerator direct connecied to 110-220 Volt, uf
cyvele. l-phase motor, Fields separately excited by an-
other motor generator 1-phase drive. Cumplete ready for
installation, $350.00, James Smat, 1734 Grand Avenue,
cago, lllin
QSL ceards.  (Cartoons,
Belden, Cranesville, Pa.
BARGAIN flyer—puower relay for use in your transmitter,
Has tungsten steel countacts and will easily break 2000
volts. Can be kicked over by dry cell or storage battery,
Eliminates danger of high voltage ihru key and fb for
vemote control. A real buy. Order now at $2.00 each,
prepaid. Cash, check or money order. Mitchell Radio
( 635 Waveland Ave., Chicago, I,

cards, two colors, $1.00 per hundred
W&UT , 257 Parker Ave., Butfalo, N, Y

PTRANSFORMERS, piate and idilament supply irans-
formers for 25-40-50-60 and 600 cyecle supply, built to
your order, High grade work, moderately priced. WNat
G. Scott, New Albany, Miss.,

MILLIAMMETERS, flush panel mounting, hand eaii-
hrated and accurate. Your choice 0-100, 0-300, or 0-400,
#1.25 Postpaid. Twenty-four hour service. New Price
I.ist mailed on request. (. F. Hall, 535 Wes«t Hortter
St., P’hiladelphia, Pa.

FIVE disc Omnigraph with 12 dises. est offer hy Feh-
ruary 16 gets ii.  Eber ¢, Byam. R1, B 112, Rozewell,
N. M.

?

‘Anything hams want. H. M.

Free samples.

SELL—Grebe CR9 and CRI12 perfm‘t. mndmon. make

offer. 'W5DD), Clarksville, Ark.

OMNIGRAPH. 15 dial in cabinet. Ruzzer .Lrans(ormer.
Western Electric phone, $17.50 Two S tubes £4.50
ewch,  600-0-600 transformer $7. .,0 Filament transformer
mounted. three % volt insulated windings $5.00. 15 volt
35 nmpere, unmounted £4.50. Four tube receiver, one
shield grid. New, very neat convenient designed. 15-200
meters in short steps, coils up to %00. #50.00 swith set
new selected Cunningham tubes, 1929 Hartley trans-

SPEAKERS.
Service, 31.50 to
bia, lowa.

B ELIMINATORS, Repai
formers, Chokes, Ete..
(lark Brothers Radio €

TRANSFORMERS 250 watt 2000V
650V TiL-TL, $5.60. 550V-5 £4.00. Chokes 250 M.A. 30H
$7.50. 50 M.A. 30H $5.00 100 M.A. 30H $2.00. Write
for specifications and material lists. Radio j’arts Sales
(o., Orange, N. J.

Magnetized, ¢uaranteed, Fast
Clark Brothers Radia Ca., Al-

Rewound,
$4.50.

‘Transe
24.00.

d, New Condensers,
st Service, £2.00 to
., Albia, lowa.

unmounted $%.00.

KELECTRIC Specialty Company motor generator, motor
trpe BT.R-22, 110-220 volts, 680 cveles, 1700 RPM, 1 HP,
Generator type L-2%, volts Jm)u amp. .G, compound
wound, run about tive hours, 75.—sell for 100,
J. L. Walsh, Missouri- t\dnhﬂﬁ-.‘ RR Co., Dallas,
Texas. -

LITTELFUSES: the quickest-acting fuse< in the “nrld
See for yourself. igned for prutmhon of instrume
?.uhe« and delicate uunpment ganerally
i ” Jong
TH0—316. hn Po-
i’llﬂ(‘ks 20¢. Diseount to deus
Wilson Ave., Chicago.
LARGE stock RC and SW sets and equipment don’t
need. Sell or {rade for transmitting vparts, C. C. (iray-
son, Rox 925, Mexia., Tex.
SKLL: tKVA transformers
CT. 110-220 primary.
F.0.B. Det. F. G.
Mich,

1100-2200-4400V each side
sed by Cornell (ITni, at 212.00.
Dawsron, 5740 Woodrow Ave., Detroit,

IMAGINE an organization swith over 4,000 clients scat-
tered throughout the wuorld, all radiowise dealers, build-
ore, v\penmenter.\-, hams. Over $£560,000.00 siock of
i'uh yrade receiving and transmitting parts only no
Spend $5,000.00 yearly on our own experimenting.
Mlarry nothing until it pasxses -our fests, H0¢ brings
prepaid over fonr pounds caialog, circuits, data, etc.
Weckly data (more than zli radio mmza'/.inee together)
20 weeks—$1. UU ) weoeks—%2.50. Sample “Over The
Soldering Iro 52 page experimenter’s magazine—325c.
Full trade -h\counts to licensed hams and  radiowize
builders. We carry approved iiems advertised in radio.
Kladag Radin Lahoratories, FEstablished 1920, Kenti, Ohio.

SELL~Hundred watt panel transmitter i{three Cardwells,
three Westonsi ; plate and filament transformers: rotary
converter for 110 d.c.: series resistance for 240 d.c. Lieut.
Wenstrom, West Point. N. Y.

FOR sale: Wmerson 500 volt 110 x.c. paotor generator
and field rezulator like new, 200, F. W, Stetfen,
Hartlev, fowa.

FOR sale:
tube, $10.00,

kd

I new DeFarest H. R. 1000 volt rectifier
Frank Dixon, Knoxvil'e, fowa,

mitter, paxe 9 August @S87. New, without meters, $2£.00. WANTED—{i00d used 204A tube. alsn one S-tuhe. State
Hal Justice, W4TS, Canton, North Carolina. ) price, Harrv Levier, Hiawatha. Kansas.
$HORTWAVE TN‘elVP\' (2} two tube 15 to 210 meter, WANTED: Grebe CR-18 A1l eondition, ~arl Rlack
$16.50 each; U. S. Army 5 watter, $1.50 eanh PPerryman 12 RBrewster 8t., Rockland, Maine.

UX216B $2. 00. H MacLeod, Seaford, N. L

MOTOR senerstor bargains. 750 Volt, 200 Watt, fwo DITRITLIER .004 transmittine condensers wanted. RRadio,

sommutator new (icneraj Electric motor
direct connected to 110 Valt, 60 Cvc]o
single phase A.C. motors each §45.00.
Watt new General Electric motor grenerators  direct
connected to 110 Voit, 60 Cyele, 3500 R.P.M. ~|an19
phase A.(C. motors, with field resistance, each &27.50.
New 14 HP, (ieneral Electric and W’eslinghnuse 110
Volt, 1750 R.P.M., A.C. motors #X.75 each. New tele-
vision variuble speed motors for 110 Voit Alternating
Current 37.00 each. A limited number of each of the
ubove itemsx. Also many others to 8000 volts all sizes.
Write us your needs. Electrical Surpius Company, 1411
hicago Ave., Chicago, IlL.

(ISLs, 100 two color £1.00.
wrams, stutionery. Samples.

senerators

radio-
fowa.

Government  $1.90,
WYCKA, Corwith

NFW Morton Klectric Company motor generator sets,
750V 9R0W, £45.00. 1500V 500W & bearing svickoiled
unit, $110. 110V 60 cycle motor drive. A Forbes, 4832
Rice 3t., (*hicago, Il

GO0 vn]t \Sl)( [ tn 400 \'olt

276 volt sgenerators, -

1 namotors $15. 30 to 3 €48, D00 cycle likw

200 watt $10. R. Wood, 4 ‘Q_lpg_nd St., Luxjon N.Y
WANTED: Navy standard receivers SE143, SE1220,
HE1420, 1P500, [P501, State manufacturer, condition and
price.  Trautwein, 17 Albany St., New York.

02 Say Yon S:ov It in 6
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150 West 22nd St.. New York

WANTED: One Burned Out General Electric RCA 750
watt Shield Grid Tuhe, C. F. Wm. Bates, 9410 St. (ather-
ine Ave, Cleveland, (Ohin.

CRYSTALS: Carefully uslected for masimum antput.
Your complete satisfaction guaranteed, 25 iweter hand,
R17.50.  Blanks $4.00. WIDRD, Hollister. Edwardsville,
Kanwas.,

WANTED: 1IP1658, 150-watt, fin-cy~ie, 110-10.5 volt RCA
filament-transformers. State condition und best price.
F. k. Handy. 1711 Park St., Hartford, Conn.

Massachusetts Radio and
Telegraph School
18 Bovlston Street, Boston

Send for Catalogue
Tel. Hancock 8184 Established 1905




Q R A SECTION

50c straight with copy in following address form oniy:

WIMK
A.R.R.L. Headquarters
R. H.

The following calls and personal sines belong to
members of the A.K.R.L. Headquariers gang:
WIAL H. P. Westman "‘ws.”
W1BDI F. E. Handy *‘fh.”
WI1BHW-WI1EH K. K. Warner ‘“kb.”
WIBMM-WIFL G. D. Meserve “dm.™
WIBUD A, L. Budlong ‘*'bud.”
WICEI-WISZ J. J. Lamb *jm
WI1ES A. A. Hebert *ah.”
WIKP F. . Beekley ‘“beek.”
WI1PX . (. Kenefick “ck.”
WISZ-WIBIZ . (. Rodimon
L. R. Huber “on."”
R. A. Hull *“rah.”

Parmenter, Chief Op. “rp.”

“rod.”

W1CTR—Daniel J.

Giro, 56 IL.afavette t., E’orti;ﬁa;
Maine,
W2CY—W.Thurston Weatherbee, Sunrise Trail, East

Moriches, Long Island, N. ¥.
WEVV--Wilmer Allison, 1502 West Ave., Austin. Texa;.
W7WD—F. A. Wright, P. O, Box 611, Omak, Wash.

WRFC—W. Knight Hamilton, 26 Ray St., Potsdam, N. Y.

022GI—K. L. Elliott, 92 West St., Feilding, New Zeuland.

TRANSFORMERS, CHOKES
COILS . . . . . . « . &

of all descriptions made
to your specifications.

The crving need of the radio con-
structor and amateur for efficient
coils, chokes, and transformers for
either transmitter or receiver con-
struction, is filled by the “Most Effi-
cient” Power equipment manufac-

tured by I. R. NELSON CO.

The new and radical core design
developed by this company gives the
small power transformers and coils
all the efficiency inherent in large
electrical construction work., Write
in your wants, We will be glad to
quote vou. You will be surprlsed at
the quality received for your invest-
ment. Prompt delivery on all orders.

I. R. NELSON COMPANY
Bond Street Newark, N. J.

spares.
These genuine R.C.A.
grade,

Terms :—

Net Price
$127.80ea.

Rdlotron Model UV-204.
250 Watt Transmitting Tubes

Normal Plate Voltage 2000 V.
The operating characteristics of this 250 watt tube is similar
to that of the UV-204-A. Radiotron with the exception that the
tilament current is higher.
tube is interchangeable.

At our price you should carry a few of these tubes if only as

Never before at this Sacmﬁce Price!

@

Filament Voltage 11 V.

Aside from this modification the

TUV-204 Transmitting Tubes are first
brand new, and packed in original factory crates.

20% with order, balance C. O

Extra Special $S2.00 ea.

AMERICAN SALES CO.,

D.

19-21 Warren St., REW YORK

burn out, full wave. TRegulation?

arc and operate.

HOW MANY TIMES

This vear will you miss schedules while you turn scrubwoman, or wait on a burned out keuotron?
many volts are vou losing in that muze of jars? Hundreds,
the job every minute of the year—you don’t have to baby it, leave that to the YLs.
Just & 15 volt drop, and what's that in a couple thonsand

How
The mercury are is on
No iilament to
(et an

No need for it.

RECTIFIER ENGINEERING SERVICE, 4837 Rockwood Road, W8ML, Cleveiand, Ohio
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To Our Readers
who are not

A.R.R.L.

members

Wouldn't you like 1o become a member of the
American Radio Relay league?r We need you
in this big organization of vadio amateurs, the
only amateur association that does things. From
vour reading of (JST vou have gained a knowl-
eidge of the nature of the T.eague and what it
does, und vou have read its purposes as sct
forth on page 6 of every issue. We should like
to have you hecome a full-fledged member and
add your strength to curs in the things we are
undertaking {or Amateur Radio. You will
have the membership edition of OST delivered
at vour door each month, A convenient appli-
caton form is printed below—<lip it ocut and
mail it today.

A bowa fide interest in radio is the only cssen-
tal gualificaiion for nembership,

American Radio Relay League,
Hartiard, . s A

t hereby apply for membership in the Ameri-
zan Radio Relay League, and encl 2.50 (%3
in mrelqn countries) in pavment
dues. This entitles e to veceive OST for the
same period.  Mlease begin my subscription with
the ceeecseseecesen i8stie. Mail my Certificate
of Membership and send St to the iollowing
name and address,

Do vou know a friend who is also interested in
Amateur Radio, whose name vou might give us
20 we may send him a sample copy of OST?

Thanks

FOR YOUR CONVENIENCE
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Official Distributors
for Aero Short
Wave Products

Send Your Orders Here for
Quick Service for the New
1929 Coils, Transmitters,
Monitor, Etc.

a new leaf for most amateurs. Barawik is all ready to serve you with

the latest Aero coils and kits covering the new 20, 40 and 80-meter
bands, also the new powerful 1929 500-watt Aero Transmitter, new Aero
transmitter coils and kits, the new S. W. Converter und the indispensable
new Aero Listening Monitor, a necessity for every “ham.”

THE NEW YEAR with the new amateur bands, means turning over

Barawik was the first radio supply house to cater to amateurs and thou-
sands of Q.R.S. readers have found that they can get quicker service, better
attention and lower prices here than anywhere else. No order is too small
or too large for us.

Realizing that many amateurs will be greatly inconvenienced because of the new
hands, Barawik has arranged with Aero Products, Inc., to supply the new 1929 equip-
ment at once. Order the items shown by Aero Products, Inc. on the following two pages
direct from us, using the coupon below and enclosing remittances as per prices quoted—
¢r have them sent C.0.D., as you prefer. Some of the items quoted are net, others
carrying a discount that will be passed along to you, so if vour rvemittance is more
than the net price, we will refund you the difference.

mummma ORDER COUPON FOR AERO PRODUCTS:mmmmmm

: BARAWIK (0. 112-B Canal Sta., Chicaxo, 11l

7. e 270 gy § Dear Sirs:
Mail your_ Clld@?“ row by, regular i I"ease send me the following new 1929 Aero Producis as

post or air wmail and bhring your : advertised :
short wave wveceiver and tramsmit- : Code No. Name of Article Price
ter up to date. Rush shipments will g -~ oo g ------
be made by us to you. H § ......
B oo e [ TR
¥ 7 Enclosed is remittance for $— —— X )
: .1 Send new Rarawik Catalog sho complete radio and short

. H wave line.

W : Your Name ................... e e
:St. and NO. vttt ereertereees
112-B Canal Sta,, Chicago, Ill. Y ity ..o StAte. ...ooviiiinnns
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ROLL CALL
OF
STATIONS

Don‘t take aur word

for it. Hear it any .

nite faf 2120
pom.. S and be
convinced. Following
jist of stations were
worked while develop-
ing this  Xmitter.
Audibility records
were  from  R6 o
RY.,  Awsk ihem!

wéalu
w1bal
wTuk

wiblx

You Have Been Waiting For It!

Aero Kit 52—New
High Power Xmitter
and 150 Watt Amplifier

Operation on
10-20-40-80-100M Bands!

The first high power amplifier to use the UX-860 screen grid tubes.

1929 In Every Detail. 150 Watis of Pure D. (. Signals With a Stability
Which Has Caused Favorable Remarks Everywhere. Flexibility that
Fills Every Ham Need.

You can use either two UX-852 tubes when using this new Aero Kit
No. 52 ag g single unit for a transmitter; or two UUX-860 (screen grid)
tubes, employed when using with Aero Kit No. 55; or as a 150-watt
amplifier in auy master oscillator combination.

Por those desiring a master oscillator system, this unit works with

high degree of er’hclency as an dmplmer. With two screen grid
FTX -360 power tubes in this arrangement, it requires no neutrallzmg'
Hook this unit on your present osc lllator, converting it into a 1929
job, with ample power for ham use.

It may be operated as an ampllner with Aero’s low power No. 55 Radio-
phone Xmitter, and a complete C. W. and phone set can be had, making
a combination 150-watt high-power master oscillator, approached only
by commercial broadcast stations,

Last, but not least—as a Hartley oscillator using two UX-852 tubes,
thxs umt performs in true 1929 fashion.

supply delivers 2000 volts at 250 M.A. Employs two of the
.'s newest rectifiers, UX-217C. Due to the construction of the
UX- 217C, unusually high voltage may be applied safely to them,

Kit No. 52—Including the power supply, but not mcludmg tubes.
List Price ...........cvu0nn ... 8259.00

LISTEN IN!—HEAR IT ANY NITE FM 5. 00 12..50 P M.—-( S.T
Kit No. 53—150-Watt Transmitter and amplifier. using two 860 or
#52 tubes, less power supply and tubeS.

List Price ... i e e e 2511400

New Aero 1929
Listening Monitor

Now a real necessity for every *Ham”

Are You Working in the Dark!:

The Areo Listening Monitor Box virtuaily turns a food-light on your transmitter tha
might accurately know your station and not be a cripple depending on the report:
‘ellow hams, s yvour note pure 1.C.? Do you think it is or do you KNOW from you
own observation? RE WISE! BE SURE! and BE SAFE! Secure an Aern Monito
and be able to check vour own note. Take a tip from Q.5.T. and don’t drive you
[izzie by Watching the Ammeter. but know the road and keep the supervisor awé
from your shack.
The Acro Listening Monitor is a mmpletely shielded unit, including filament and |
supply and opierates wth u UX-199 type of tnbe, it is contained in « zolden-brow:
metal cabinet, 9 inches long by 814 inches hixh, by 214 inches deep, crockle finish, 1
employs a stable circuit and delivers a signal mtenqu of about R-4 or K. The batter
ply is thoroughly shielded from the R.F.; hence no trouble from this source, thereb;
ving the operator the opportunity to s v('ure a reliable piece of apparatus which ala
'corporates nutomatic filament control, Shp. wt., about 2%% lbs.
A\ ™
$15.0C

List Price—Model M- 29-—mcludmg I)ry Batterles
But NoTube .......................
L Chicago, Illinois

4611 E. Ravenswood ﬂﬁﬂm g@mn

Ave., Dept. 329 INCORPORATED
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THE NEW

SHORT WAVE

1929 AERO COILS

Greater Selectivity—Low Losses

The new band_s are narrower—To cut Q.R.M. now, only the most

selective receivers can be used. Selectivity and low losses in the

tumpg_ circuits are synonymous. Almost every condenser has

negligible losses, but where can you find even an approach to
7 y the low losses of Aero coils?

In keeping with past preformance, the adoption of the
new bands fir1s Aero Products ready with new coil kits.
The same low loss construction, with consequent selectiv-
ity even more important than ever before, is still adopt-
ed, but the new coils spread the new bands over the
major portion of the dial, while still leaving sufficient
space on cach end to assure against lap-over. Designed
especially for the new amateur bands, they are the
most efficient coils which can be used. A new and better
space-wound primary is also provided, and the same base,
with the isolated grid terminal, is employed.

AMATEUR SPECIAL KIT NO. LWT 13
covering new 20, 40 and 80 meter bands with .00003 condenser, *includ-
ing plug-in base with new design of adjustable space-wound pri-

Aero Factory Built
Short Wave Converter

No short wave converter on the
market  is comparable with the new
Acro 1929 model. . Its advent
sounds a new era In short wave
converts.  Many factory-hullt {tems
of this character now being sold
are giving trouble particularly on
the  A.C. models, because there has
been  found no generil adaption of
converters to the A.C. filter on the
broadeast sets,  The new Aero Con-
verters climinate all these difficul-
ties.

Model A:  Oncof the outstanding
troublos on Short Wave A.C. Con-
verters is motorboating.  This is
caused by the fact that the convert-
er Is plugged intoa  set with an

MATY  oevvvvenenorrnneceasoanssnassonas N 12.50 eMelent A.C. filter for the broad-
ADDITIONAL COIL INT-Ao cast rc;cul\l'cr, Imlz \\-Iiu-n the t\‘og-

verter is plugged into it,  the A.C.

range 8.2 to 12.6 meters ...... .. iieiieiiaLn e ceeiee.. 8400 filter| system in the broadeast set 15

ineficient for the oscillating cir-
cuit in the short wave converter.
This__trouble is overcome in

BROKEN KIT PRICES
AMATEUR SPECIAL COIL NO. INT- AMATEUR SPECIAL COIL No. INT.

Al range 19.1 to 27.6 meters, $4.00. A3 range 61.6 to  90.2 meters, $4.00. LA 0 ;

AMATEUR SPECIAL COIL No. INT- PLUG-IN BASE with new space-wound g;o z‘\i\“ ! -\ccro ,I-.\cmrf-.lhmt
A2 range 34.4 to 48.6 meters, $4.00. primary  Type LWT 100-P, $3.00. R n.)‘r" Wave m‘nc‘r(cr by n‘n

“Aero AE 912 Varlable Condenser. 00003, each .....oo.ooiiiiiiia.., $1.50 auxiliary filter system which is

operated  from a small dial on

tho bhack of A.C. Converters.
Simply turn the knob until proper
adjustment s cecured and  leave
it at that adjustment.

Meodel D:  Inordertoopenupjtho
reglon  of  shortwavesforthoseal-
ready  pos sing a battery-operated
radio set. \We have developed a
highly efMcient unit used to con-
vert or adapt yourpresent D.C. re-
ceiver for operation on the low
waves by simply removing the de-
tector tube and plugging in  the
socket a tube base connccted to
the Converter by means of a cable,
thus completely  connecting . this
unit to your present radio set and
power supply in oae operation.

Model A and Model D Con-
verters are in small metal cabi-

THE NEW AERO HIGH POWER
TRANSMITTING COILS

designed to be as closely as possible  in accord  with ‘1029
practice’” as outlined in recent dssues of Q.S.T. For the first
time  “plug-in”*  colls can be wused for high power. Newly
desfpned  plugs  will carry up  to 13 amperes  with safely.
Heavy aluminum rod Is used for the completely self-supporting
coll. - A new material with ashestos basing, superior in electrical
characteristies to  glass, without its fragility, is used for the
spacing bar.  Porcelain Insulators assure the user against leakage,
and  eleetro-static shields and  other points of design previously
limited in use to varlable condensers, have been incorporated in
these  cofls.
Coils arc designed for use with 440 MMFD Condcnser.

SPECIAL FEATURES

1. Heavy aluminum strip provides for between bands ers_ 4 > "
carrying 500 watts safely 5. Pcreclain bases reduce leakage nets—53s  Inches high, 9 inches
2. Electrostatic shiclds keep strain  cut 6. Highly polished to reduce losses long :m('l 234 lm'hca_\\lxlu. The
of insulation— 7. Air space hctween conductor and In. metal c.lhinc(:c, as well as act-
3. Newly developed insulating material— sulation ing as f" shield.  becoma  an
has losses below glass 8. Newly designed plug carries heavy object of beauty.  They  are
4. Plug-in feature permits rapid shifting currents  without trouble ;;f;}‘:h"“lQ'ﬁ‘l‘y""""‘,l brown. ~crackle-
PRICES Modcl A for A.C.  Sets....$25.00

Model D fcr D.C. Sets....$25.00
New 1929 Aero Grid
Choke No. C-250

A Compact Ch-ke
Coll for suppressing

Kits of Two Colls, complete with plug-in mounts:
TEL 24K, 16.5 to 45 Meters
TEL 48K, 39 to 88 Mecters

24C—16.5 to 45 Meters

48C—39 to 88 Meters .. ... A
Plug-in mountings only, per pair . :‘l‘iﬁlql“g;cSQ|;;||cl)r"¢:::
Plugs only, with nuts, per Pair ... .. ....ooiiiiiiiiiiiiiiii i e $2.00 mitting vacuum

tubes. Price $2.00.

Acro Transmitting Choke
Ne. C-248
For circuits where continuous
current never exceeds 100 mills.
May. be used safely on  inter-
mittent current up to 200 -mills.

Get the Big Green Book—
“------.-----ﬂ-------------
8 Acre Products, Inc., 4611 E. Ravenswood Ave.

g Dept. 311, Chicago, il
5 Please ¢end me a copy of your 23¢ Acro Green Book showing 64 pages of newest
1 modern circults fer short wave and broadcast recelvers, transmitters, cofls and kits.

ail This Coupon Now
--ﬂ--------------‘

§ Name ..... e e FS e, e Price $1.50
HE R N U e SUURTR 11 1 Ghoke No. ‘G20 "

. i 0 200 meters. 150-200 mills
fcCity ....... e e e Stato. .o 31 continuous current or 300 mills

o o O O G O O G S O N e e o e w2 intermittent current,  Price $1.50
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