


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 lLeague. the amateur’s own
organization. Tt 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 build the simple apparatus of a simple staiion, How to build the
best known apparatus for the most modern station, How to operate ihe
station, Enough information io keep you busy and interested for five years.

FOR THOSE WHO DO KNOW IT:

For years the Handbook has been the practical working guide of successiul
amateurs the world over. Now it has been completely 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
current Technical Development Program, as to all its features of apparatus
and technical matters. Everything in it is on a 1929 basis, repiacing the
1928 methods which used to be good enough but aren’i, any more,

MUCH THAT IS NEW — ALL THAT IS GOOD
Like OST, ** Devoted Fniirely lo Amateur Radio”
Now in ifs 43d thousand
M0 pages, 634 ¢ 914, 188 (llustrations

In wealth of treatment and profusity of illustration the Handbook is a big
hook. Printed in usual textbook style it would butk 500 pages and cost at
least £1. but its publication in the familiar OSY' formal makes for handiness
and enables its distribution at very modest cost,

ALGERIAN PAPER COVER &1 STIFF BUCKRAM BINDING &2
Paostpaid anvwhere in the World

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




announces

A 75 WATT SCREEN-GRID R. ¥. POWER

RCA

Radiotron
UX-865

AMPLIFIER OR OSCILLATOR

And now, the newest addition to the screen-grid transmitting tube family—

Radiotron UX.865

In transmitier circnits operating at the higher frequencies, Radiotrou UX-805 will
prove its effectiveness as a radio frequency power awplifier, Its sereen-grid elimi
nates the necessity for neutralization to prevent feedback and oscillation,

Then too, in these days of “staying put” on a definite transmitting frequency, Radio
tron UUX-865 lends itself admirably for use by the amateur as a erystal-controlled
ascillator,

When used in cither way, Radiotron UX-865 will give permanent satisfaction to its user .
If yuur dealer eannot supply you. the pearest RCA DISTRICT OFFICE listed be-

tow will be glad to send you Rudiotron UX-805 postpaid on receipt of money order

and call letters of vour station.
Average Uharacteristic Values

¢ Plate Volts 500
s Volts .0 AT Grid Volts 0
Filament y Amperes 2.0 SBereen Volts 125
Max. Plate Volts, 500 Filaroent Volts-KMS 5 N
Max. Plate Dissipation (watts) 15 Plate Current {(ma.} 21
Max. Screen Dissipation (watts) 3 Plate Resistance {chmesy 200000
Power Output (watts) T3 Mutual Conductanee (ma./v) [ Ards?
Amplifieation Factor LR
LIST PRICE #22.00
| RA’ \ OF AMERICA
RADIO CORPORATION OF Al W
New York— 261-5th Avenne Chicago— 00 West Monroe Stree
Sap Franek 275 Montg, v Street Dallas—Santa Fe Building, Unit No. i

Atlanta— X101 Marietta Street

Hay You Saw It in @37 — It Identiies You and Helps ¢37

]



Pl A RINTYINS S €77

FARADON

EXEMPLIFIES
EXCELLENCE
IN
WORKMANSHIP
AND
MATERIALS
WIRELESS

SPECIALTY APPARATUS
COMPANY
Jamaica Plain, Boston

{Est. 1907)
Manufacturers of

aradon

Electmstatic Condensers for all Purposes

2690

Y.’ Hay You Saw It in Q87 — It Identities You and ielps @87



Section Communications Managers of

THE COMMUNICATIONS I)EPARTMENT, A.R.R. L.

431 E. Willow Grove Ave.

Fastern Pennsvivania

Marvland-Delaware District
. of Columbia
Honthern New krcuv

ROS V\ashmgmn St
RBox 49, R, jo ]

Chestnut Hill, Phila,

Wilmington
Cranbury,

VWRPE 508 ]\’dﬁf!‘n T, Butialo
WECEO 3(10 Third st. Oakmont
Hinois MWoAPY . @?37 (Jak Pdrk Blvd Herwyn
Fnetiana Worvo : -olﬂ N ineis St {tudianapolis
K oentncky WORBAZ \\ wthen, §11 91, 1 Lamisville
*iehigan IR B s, W '-'187 Falcon Detroit
Ohio WWRBYN . Fronck 694 Carpenter St, Columbus
Wisconsin Wovn . Crapo 443 Newton Ave, Milwaukee
DAKOTA DIV ISI()N
“orth Dakata MWODYV & \\ arner 300 4th Ave,
Sueth Dakota W "1 MR Fasek B 80 Tllmme St
“orthern Minnesota SWOHVH Juhs © 1822 james S,
Mouthern Minnesota WORFK Fohan \lwk 130 W arwick >t 5

Arkansas

Tennessee

v York
Long island
cw Joersey

Kastern
V.o,

“foundland
swick

WISABLE
Ws

TA DIVISION -
g 5408 1 St

1708 23rd Ave.,

11 Velte
.M, Hill
oW, Gullett

Polk Purdue o Radin Station WRANW

H(ll)S N DIVISION
. Hollirook

. H Kahn

\Wester, Ir,

MIDWEST DIVISION

2 Livingston Ave,
617 W. 141st St,
50 Princeton St

NORTHWESTERN DIVISION

MARITIME DIVISION
Poval Reid
R. T acey

saton House
v o N. B Power Co

bittle Rock
fakdale

Meridian

MNashyalle

«\ hnp l’l

ains

daplz_\\ i}

Towa WOLZW H. W, Herr Little Sioux
Rangas s §. B Amis Y15 Lincoln Ave, i
Missotri . R, fLutzvre 8010 Mercier St
Nebraska B, Treibl 5605 Cedur St
LW ENGLAND DIVISION
onpecticut W1z1 oA Wendenhammer 33 Washington Place Bridgeport
Mai WIRIG Frederick Hest 13 B, Crescent St Augusta
X NILE L, Battey 30 Royal St ‘Wollaston
LS ¥ r Iohn A Tessnier chafiner &t. Y orcester
Hampxhlre WIAT) HodzP 7 3 laremont
ade Island W ERCR "Kra “’ Keone S8t Providence
“rmont. win (,hvum i a\llotto North Troy

Trel,
S b

4 Alaska I\\ tohikan
fdaho ; (O
Ainntana Bed Lodge
Oregon PTIAS r)pht 310 Ross Ki, Porttand
W ashington H‘rtn Johnson 3440 30th A W, Feattle

P&( IFIC DIVISION

Hawaii EL(-CFQ I Fullawav 2714 Manoa Rd, Henolrin
tNeyada W OUO T B. S Verinetor
Los Angeles \\ HBANM 209 Pine \~ €, fon Heach, Calif,
“unta 4 fara Valley AN San fase

st Bay ‘u\ nuz alter Krates irakl-nd

n Francisca Wwown . Rune n Francisca
-acratnento Valley NOURS : N ¢ cramento
Arizona YWaAND W. First St. o8
F hlhppmm" BIAT . 2 Cealicia St AManila

Nan Diego Aok AL Wears 236 Bonair bt La Jolia

R()&N()KE DIVISION

n\rth Carolina \\ 4% 1 R. D, No 1 Ridueway
Lirginia i 118 ( ambridge Ave, Roanoke
Wrst Virginia ‘\ ‘<\ P4 . IJ J<r\ polds Box 1200 Fairmont

RO l\Y ]\(Ul'l\T\H\ DIVISION
o nlorado SVOCAN B «dman 1641 Albion =i, Plenver
{itah-W voraing WhRAJL P.\rlf'v N. James 430 DT St Falt ake ity
!?-(Jl ITHEASTERN DIVISION .

Alabama A% 4A N J. Bayne 9 Park A Montgomery
t+lorida . W 1\[1 H'\r\rv " harin L6 ‘smv‘mlw' A, Tamna
<seorgia-So. Carolina-Cuba- . . .

Parto Rico-lsle of Pine WAKD H. T.. Reid I1 Shadowlawn Ave, Stiantu

WEST GULF DIVISION

*orthern Texas TWWEARN I H, Robinson, jr. Cumberiand St Dallas
klahoma* W SET T Fdwards : . J.inenin St Fonid
~Nowthern Texas 80X Franklin 1806 Valentine St Honston
“ew Mexico ST i . Radka [ uetmosri

v A Pul. i rowell ()U Liublin St, Halitax X A
P'rnce Edward Island . ¥ . Hvndman 25 Fitzray St harlottetoan, P, W, I,
“'\TT'\RI() DIVISION
¢intario VEIFC F. C. Thompson 266 Queensdale Ave, Toronto, 6
OUEBEG DIVISION
iebec VEIBE Alex Reid 169 Logan Ave, st Larmhert
1 ANALTA DIVISION
Mlberta avior F0107-87th Ave, HEdmonton
Hritish Cnlumbia Brocks 2987 Camosun St Vancouver
PRAIRIE DIVISION
\tanitoba BB neloir 205 Cambridge innipeg

skutchewan

VEIY
NVEAFC

W kL Pickerinoe 314 10th St W,

Prince

“lhert

T'emporary officials appointed to act until the sietnbership o the Section concerned choose permanent
SCUMs by venomination and election,




ANNYUNCING =~
THE TYPE 558-.P AMATEUR BAND
FREQUENCY METER

Greater
Precision
and

A New

Low Price

$18

Covers all of the amateur bands
Accuracy of calibration, 0.25% ‘

Individual calibration supplied for each instrument. Easier to
secure a high precision of measurement than with the Type
558 Frequency Meter which it now replaces.

Bulletin “P”’ gives the details

GENERAL RADIO COMPANY

30 STATE STREET 274 BRANNAN STREET
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The American Radio
Relay League

The American Radio Relay League, Ine,, is 4 non-commercial association
of radio amateurs, bonded for the promotion of interest in amateur radio com-
munication and experimentation, for the relaving of messages by radio. for the
advancement of the radio art and of the public welfare, for the representation of
the radio amateur in iegislative matters, and for the inaintenance of fraternali-
isin and a high standard of conduct,

It ig an m(‘nrpnrated association without capital stock, chartered urder
the laws of Connecticut. {ts affairs are woverned by a Beoard of Directors,

elected every two vears by the wene membership, The officers are clected or
¢ IS nn”-(,‘l)I'l?n(_‘r('li!l and O Qe Corgn-

appointed by the Lnrectoh The 1. 1
mercially engaged in the manufacrure, sule or rental of radio apparatus is

cligible to membership on its hoard,

“OF by and for the amateur, " it numbers within its ranks practically
every worth-while amateur in the world and has 4 history of glorious achieve-
ment as the standard-bearer in amaieur affairs,

Inquiries re sgarding membership are solicited, A hona fide Interest in
amateur radio s the only essential qualification; m\nvrshtp of a transmitting
station and knowledge of “the code .are not prerequisite. Correspondence should
he addressed to the Secretary,
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EDITORIALS

HE annual meeiing of the A R.R.L. Board

of Directors oecurs in Hartford on May 3d

and 4th., This is the ineeting where the
directors gather in person from all parts of the
country  {ncluding, of eourse. the Canadian
CGieneral Manager) to look into all the ramitiea-
tions of A.R.R.L. affairs aud to mauke plans aud
smtline policies for the following vear,

ARRIL, las representative  government,
These directors have been eleeted by the member-
ship in each division 1o represent them in deciding
what AR.R.L. shall do, what it shall not do,
what its attitude shall be on important topies,
how it shall go about doing the things it under-
takes to dae. 1t is worthy of emphasis that the
headquarters office of the League does not settle
these things: all such functions belong to the
Board. the governing body in our A R.R. L., and
through an ensuing vear the headquarters oflice
earries on under aud is bound by the plans and
policies laid down by the Hoard. Such meetings,
then. are of the greatest importance. When vour
director attends this coming meeting, he is vour
representative, speaking for all the members in
his division. T'bhat is the machinery whereby you,
an individual member, participate in deciding
upon A.R.R.L. setivities.

Your direetor wants to hear from vou. Owur
eonstitution imposes upon directors the duty of
keeping themselves informed on conditions and
avtivities in their respective divisions, and on the
needs and desires of the League members therein,
that they may faithfully and intelligently repre-
sent them in the Board of Directors,” If you
have anything ob your mind, now is the time to
tell your director about it. Have you troubles,
are you worried about something in amateur
radio, have vou a hot suggestion? Write yvour
Jdirector about it, The addresses of all the direc-
fors appedr on page G of this issue, Yours will be
glad to hear from you, in preparation for the
coming meeting,

PP AHE arnmual =hakespearian radio drama.
“Po be or nof. to he,” is again on the Con-
gressional boards at Washington as we

write, the purpose being to determine whether or

uot. the PFederal Radio Commission shall be
rontinued for another vear as the licensing
authority, The “bhe's” scem to have it, the House
having acted favorably and the Senate committee
reporting favoraBly, and unless the measure
falls by the wayvside in the confusion of the last

few days of Congress, the Commission will again

control our destinies for another vear,

This seems & wise provision, for the Clommis-
sion has much important work in process, work
which ean be carried on in the Department of
Commeree anly by duplicaiing the Commission’s
whole elaborate structure, au organization of
something like seventy people ocenpying several
dozen office roans.

\'e amateurs therefore have particular reason
to be interested in the President’s recent appoint.-
meuts to the Commission in the persons of Arthur
Rateheller from the First Zone and Cyril M,
Junsky, Jr., from the Fourth Zomne, succeeding
Commissioners Ciildwell and Pickard, who have
vesigned, The two new commissioners scem to
us to be admirably equipped for their task, Their
appoinfment. has strengthened the commission
and we feel sure must be regarded generally in
radio cireles as altogether pleasing, Certainly this
is true from our viewpoint as amatreurs. Both of
the new commissioners know us well, Mr, Batch-
cller has been in the radio inspeetion service
sinee 1917, for the last wine years being the
supervisor of Radio at New York, Believe us,
anyvbedy who has been the 2d Distriet Supervisor
since 1920 knows something about amateur
radio! Professor Jansky is an associate professor

of electrical engincering at the University of

Minnesota, the boss at WOXI, a consulting radio
engineer of wide experience, and since (924 the
ARKL. Director from onr Dakota Division,
From which it may be deduced that he too knows
his amateur radio, The new commissioners bring
to that body professional radio cugineering
ability and a wealth of practical radio experienee,
things which the Commission needs and by which
it is sirengthened henceforth in all it undertakes.
It 1s 1 good sign. We salute the new commissioners
and wish them every success.
o BOW,
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Modern Practice in High-Frequency
Radiotelephony

A Discussion of Improved

Revolutionize Amateur ;

By R 0Sss

Methods Which Virtually
Phone Transmission
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T WOULD be futile to attempt to establish
that the technique of present-day amateur
radiotelephony differs in any important re-

. - spect from that of 1920, More specifieally, it
woudd be useless to attempt to prove any very
general improvement in the technique by offering
as evidence the present transm
the 3500-ke, band where, with a few notable ex-
ceptions, amateurs still converse in the sawe
strange Ianguage of gargles, gurgles, jangles and
wheczes which has heen characteristic of amateur
phone sitce the heginning,.

"T'his apparent stand-still is made all the more
vurious by the realization that in comnercial
technical circles the transmission of voice prob-
ably has becn given greater attention, and en-
joyed greater advances, than hag any other
branch of radio communication,

‘The prime purpose of this article is pot, there-
fare, to deseribe the design and construction of
amateur phone transmitters of the type in present
general use - subject-matter freated compre-
hensively in radie literature of the last eight
vears — but to introduce to the amaieur some of
the best modern praciice reduced to terms of
amateur radio.

In u few words, the advances of recent years
can be described as a substantial reduetion in
voice distortion in the transmitier cireuits, a
similar reduction in the distortion oceurring be-
tween the transmitter and receiver, and a rela-
tively enormous increase in the range of the
transmitter for s given value of earrier. Along
with the statement we might reeall that the most
important weaknesses of the average amateur
phone transmitter are: Drastie distortion in the

ARR G

# Associate Technical Fditor, ST, 1u charge.
Technieal Development Program.

transmitter eircuits: further drastie distortion be-
tween the frapsmitfer wnd receiver, aud a poor
iransmission range for a given value of carrier,
Let us examine the factors which are invoived
in these weaknesses, Distortion in the transmitter
itself may resuit from incorrect design or adjust-
ment of almosi unything in the transmitter. ‘The
microphone, the audio-frequency apparatus or
that portion of the radio-frequeney eircuits into
which the modulation is introduced usually are
guilty. Distortion after leaving the iransmitter is.
however, quite another story. In amateur work
it is probably one of the most common and least
recognized itroubles. The euuse, i would seem,
lies in the varyving performance. in the upper
atmospbere, of different frequencies, The output
of & phone transmitter, essentially a rapidly
changing cluster of frequencies, is appdrwmly not
permitted to travel as a unit, Some of its fre-
quencies are retarded, some advanced and others,
perhaps, are attenuated or weakened to a value
below audibility. The wnet vesult, of course, ix
distortion of s peculiarly bhorrible type. This
agynehronous or selective fading, as it is termed.
is particularly severe on the higher frequencies,
and no method of avoiding it entively has as yet
been evolved. [ts intensity. however, has been
zhowu to be influenced greatly by the Irequency
atability of the transmitter, and by certain pro-
visions within the transmitter a highly improved
perforinance has heen made possible, The {re-
quency instability which is so concerned in the
trouble is not the type of instability which causes
the note to waver or ereep. It is the rapid fluctua-

tion of frpquen(‘v aceompanying modulation,
Inown in technical eircles as “*dynamic frequency
instability the very same animal as the *fre-

quency flutter’™ about which we have said so




APRIL, 1920

much in these articles. In code work “frequency
futter'’ results in a poor note and unnccessary
interference. In phone work it introduces uddi-
tional interference also. but a result of greater
consequence to the individual behind the signal is
that it seriously limits the possibility of producing
intelligible speech at the receiving

gsT i)

produce some sort of a noise at the receiver
ipreferable & clear musical noise's, broken up
into dots and dashes by a key. The noise need
not bear any relation to any noise at the trans-
mitter providing it is keyed on and off in accord-
ance with the telegraph signals. Differing radi-

cally from this. we find that the

end, Frequency flutter, frequency
modulation, dynamic frequeney in-
stability — call it what vou like —1is
a most serious problem in high-fre-
quency phone work., Many amateurs
have afready awakened to the fact
andinstalled erystal-controlled trans-
titters —the real answer. A great
many others, though, will have to
make careful consideration of it un-
less they wish to continue making
gargling noises for the next eight or
nine years.

The third field of great. advance in
the commercial world of radio is in
the modulation systems, in which

sound produced by the phone trans-
mitter cannot be just any sound.
It must be identical with the sound
produced in front of the micro-
phone, It must contain the same
frequencies at the same amplitudes
and sustained for the sane dura-
tion. 1t is this that leads us to the
statement that a good code ifrans-
witter will not necessarily make u
#ood phone transmitter - - an obvi-
ous sort of statement but one which
would seem to he understood by
very few amateurs.

“To return to the telegraph set, we
find that nsual practiee is to adjust
the transmitter for a high value of

A tod TYPE PHONE TRANSMITTER
Built to {llustrate the practical o pplication of most uf the igens diseussed 1n the urticle, this outfit is ek mors
comples than the nrerdaye amateur phone is Hkely to be, Using il ax an erample, and the tect a guide, the o mnieur
should nat have difficulty <n planning o simple though wodern station to suit bix awp pesds,

modifications have permitted the attainment of
1007 modulation without sacrifice of voice
quality. This statement does not look as imposing
as the substance of it really is. We will have to
delve into a few considerations of modulation if
we are to appreciate it fully.

THE MODULATION PROCINS

All amateurs know that human speech consists
of extremely complex combinations and sequences
of frequencies lying chiefly between about 200
and 3000 eycles per second. In order to transmit
the voice effectively by radio. all of these fre-
quencies wust be conveved in their original form
to the receiver, each with the proper amplitude
with respect to the others and all of them, as a
whole, a replica of the tremendously intricate
pattern of frequencies produced in front of the
ticrophone diaphram by the voice. To transmit
a telegraph signal the requirements are ahsurdly
gimple in comparison, All thui is necessary is to

antenna power when the key is down, so arrang-
ing the key that when it is up the antenna power
iz zero. The idea behind this is to make the key
wive the greaiest possible vuriation in the output
power. sShould the kev be so arranged that it
changed the power (and not the frequency; hv
only 10¢% of the maximum value, the effective-
ness of the transmitter would be very greatly re-
duced. In fact it could be said that the power of
the transmitter would bave to be fen times
greater than that of the transmitter keved to
zero in order to give the samne result. This same
consideration holds good in the case of the phone
transmitter. All the antenna power possible will
not create a phone signal wnless i is raried. And
it is the wmouni of rariation that governs the of-
fectiveness of the trunsmission,

In Fig. 1 is indicated the output of a phone
fransmitter under three possible conditions. In
cach case the peak or maximum possible antenna
power is considered as being the same. At A4 the
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spparatus is adjusied correctly but the percent-
age of modulation ~ the variation of the anteuna
power — is of the low arder nsually attained in
dmgtenr transmitters. In this ease the only por-
tion of the output which is doing any service, in
wreating the phone signal is that between o and

. Yhe ouiput between » and @ and the possible
but unused output between b and ¢ are entirely

T

& pouser of o

1

*,

e,

"oV read Do
[
FIG
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wasted. In other words a fransmitter with an out-
put equal to that fraction between ¢ and b would,
hen adjusted to give full variation or modula-
tion of the ourput. be just as effective. At B8 the
ontput of the transmitter first mentioned is shown
to he completely varied (J004, modulation ). All
of the putput is being utilized and the signal is
thereiore the strongest that the output power
sold possibly produce. n order to obtain the
same ¢fectiveness with the 200, varistion or

modulation indieaied at .1 the power of the
transmitter would have fo be increased five
times!

The diagram ¢’ of the same figure indiecates ihe
reason why many amateurs fail to get anything
approaching sqe epsstul operation of their would-
he phonp transmitters, In this ecase the trans-
mitter is adjusied to give its full output when the
modulation is not being applied, 'the only pos-
sible variution of the carrier is then in a downward
slirection aud since the voice {requencies cousist
of both “ups™ and “downs™ the “ups™ are Jost
and only the “downg™ register. Under these
conditions - we hope to talk more of them Jater
‘‘‘‘‘ the effectiveness of the rransmitter is guite
‘Jose to zero,

f'he system of modulation used in truly
modern phone transmitiers to permit the 100,
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modulation indieated in Fig, 114 comprises the
old “eonstant eurrent ' or Heising system with x
few simple but estremely imporrani modifica-
itons, ko seems unlikely that any amateur does
not understand the functioning of the Heising
ystem but sinee that aud the new merhod are so
sely related we should, perhaps, fouch its high
spots,

in Fig. 2\ are shown the essentials of the con-
stant-current  sysiem — undoubtedly the most,
generally used system sinee the vear 1921, In it
« modulator tube is connected with its plate c¢ir-
enit, in parallel with rhat of the scillator or
amplifier heing modulated and hoth tubes are
whjusted o take the same normal plate current.
Power to the plates of both tubes iz supplied

Maglubor
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through the constant-current or apeech choke
¢'h. Any variations of the gurrent in the plate
aupply system at speech frequencies are greatly
opposed by the reactance of this choke and con-
sequently any ehanges in rhe current through the
modulator must be accompanied by an inverse
change in eurrent through the oscillator of the
same order. The microphone. through a suitable
audio-frequency amplifier, serves to vary the
putential of the modulator grid and in conse-
guence serves to swing its plate current up und
down in accordance with the speech frequencies,
whould the modulator current he driven 1o z-ro
when its grid goes negative, the oscillator current
will be foreed to double the normal value; and
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when the modulator current goes to double the
normal value, on the less negative swing in its
grid circuit, the oscillator current is reduced to
gero. During each half-cycle of this process a
voltage is built up in the speech choke equal in
value to the normal plate voltage and whenever
the oscillator plate eurrent doubles, the voltage
on its plate also doubles, the result being that the

gsT 11

that shown in Fig, 2B. In this case the plate
voltage is {ed directly from the speech choke to
the modulator but is dropped in value by the
resistor 27— fitted with a by-pass condenser
("1 — hefore it reaches the oscillator plate. An-
other practical scheme (used in the transmitter
illustrated on these pages) is that shown in Fig.
20, Two separate speech chokes arve employed in

EEEE T T

THE 1y TYPE TRANSMITTER

As it apperrcf bonrards the <l of the erperimentl work tnookeed (0 {bs design, With this * hay-wire copi pment,
srores of cireuil arrnngements dwd fube combinadions were put inla operative,

plate power on this tube varies, under such condi-
tions, from zero to four times the normal value.
While in practice it is possible to vary the oscil-
iator plate power in this manner, and so oblaiu
1009, modulation, the process requires that the
modulator plate current swings from zero to
double that of the oscillator. This, in turn, re-
quires that the modulator grid potential be
driven down to the puint where the plate current
cuts off on the negative half-cyele, and far up on
the curve on the positive half-cycle — an operat-
ing condition which could hardly fail to introduce
serious distortion. Practical operation with the
system shown in Fig, 2 A has therelore been limited
to modulation percentagesof arelatively loworder.

MODERN MODULATION METHODS

The keynote of the new method is in the opera-
tion of the modulator tube at a higher voltage
than the oscillator, by which means 100¢; modu-
fation can be attained and maintained without
distortion of uny cousequence, In some arrange-
ments a separate plate supply is included 1n seriex
with the lead from the choke ivo the modulator.
in others a transformer is used to couple the plate
vircuits of the modulator and oscillator. Possibly
the most practical form of the moditied system is

this arrangement, the voltage-dropping resistor
1 being included in series with that one which
foeds the oseiflator. The plates of the oscillator
amd modulator, as far as the asudio-frequency
currents are coneerned, are connected together by
the large condenser (1.

t'he effectiveness of the arrangements B and ¢
is 8o much greater than any other methods of
modulation at present available to the amuteur
that we plan to limit our discussion exclusively to
them. In ecomparison, the methods ut present
wenerally employved in amateur stations are so
pitifully unsatisfactory that we are not able to
consider them worthy of wention. If expense is
considered in relation to the reading of the an-
tenng snmeter the modern arrangements un-~
doubtedly are costly, If. however, the money
spent on the transmirter is considered in relation
to the signul produced at the receiver —us it
certainly should be — the wwthods to be dis-
cussed will be found very much cheuper.

And now, having skirmished around the three
fields in which major retinements have been in-
troduced by more or lese recent development, let
us exuwine the amateur transmitter in detail in
order to see what these changes look like in actual
eqyuipment,
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STURDIVIDING THE TRANSMITTRER

The complete phone fransmitter may consist
af three separate seetions: The apparatus pro-
dueing the padio-frequency energy to be maoda-
futed: the modulator, and an amplifier to amplify
the modulated radio-frequency. The last men-
toned section Is not an essential part, however,
sud will not be considered a1 the moment.

The simplest methad of { rovducing radio-fre-
guency to be modulated is by means of a self
excited oscillator onto which the modulator is

IS
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maodulation with its accompanying saerifice in
range. For it is only with a low modulation per-
centage that the plate-voltage fluctuation on the
modulated tube can be avoided and it is in this
way that the {requeney flutter in the self-excited
rransmitter is reduced.

SVEN OSCILLATOR-AMPLIFIERS NOT NECE3SARILY

IDEAL

The obvious move is to turn to the oscillator-
winplifier arrangements where the oscillator de-
terini ving the frequency ean be loft alone and the
modulation applied io the
amplifier. The idea is very
fine but the unfortunate part
of the story is that no scli-

exeited  oseillator-amplitier
transmitter has  yet  been

3

built in which ¢hanges in

O ke

the operation of ihe arn-
plifier did not  react  on

the oscillator to the tune

I,
HIGH-C OSCTLLATOR

Thaugh such o trouseiter can be operated with s

pEreeniages, i does ot compur e, i performeance, with Yee traiisid

tuter at high modulation percentages.
Ch, = FOHY M, choke of 102 henries or more,
RS — onro0t=ohm gridieak,
AN other camponents o
The Hator plate foric
S uast, 1928, QST.

connected directly, One arrangement is shown in
Fig. 5. The disadvantage of any such transmitter
is that its frequency output is not determined
alone by the value of 1.1 and €3 but also by the
plate impedance of the tube. As we have said so
often before, the plate impedance ix varied with
any change in plate voltage and a variation of
ourput frequency follows. In the phone trans-
mitter heing 1007, -modulated, the plate voltage
on the modulated tube is being driven from zero
to twice the normal value, and if this modulated
tube is the oscillator it isicertain that serious fre-
queney flutter will result. A wefl-tuned High-C-
transmitter ean withstand relatively large plate
voltage “rippless without & 'serious correspond-:
ing frequency flutter for code work but far.phone,
where the presence of ‘flutter is so- much more
serious and where the plate voltage:changes are
so0 much more drastic; even the High-C arrange-
ment gets into trouble. A good High-C oseillator,
however, can and is being used for amateur phone
work with some suceess, If it is fully modulated,
though, there will be appreciable frequency flutter
and distortion in frausmission will be s common
experience, If there are truly successiul modulated
nseillator transinitters on the air, their ahility to
uwvoid distortion troubles in iransmission un-
douhtedly is due io the use of a low pereentage of

5o MHOWING ONE ARRANGEMENT OF |

wpond with those sindbarby designated in Fig, 02,
el sonlerena culls are of the dimensions given in fhe

of changed frequeney. 1'he
frequency of suchan oseilla-
tor will remain reasonably
congtant just so long as the
load on it, imposed hy the
amplifier, is constant. When-
ever the load varies the fre-
vueney will ehange and the
load, when the amplifier i
being modulated  fully,
vhanging with » vengeance!
A simple self-excited oscilla-
ror ewplifier arrangement ean be used for amateur
i hone, with the one and only amplifier being mod-
ulated. but experiment has shown that its perfor-
manee in regard to frequency flutter is nor very
much ahead of a good High-C' oseillator modulat-
ed directly. If the full advantage is to Le taken
of the oscillator-amplifier system there are two
alternatives open. (ne is to use u “huffer” stage
of  amplification hetween the oseillator and
the modulated amplifier & tube biased to
operate without wany grid current —and the
ofther s to use a ‘erystal oseillator. High-fre-
quency- . communieation - engineers who really
know what thev.are talking about will disagree
with this, They will insist, as they already have
done: that econsistentdv. high . quality high-fre-
nueney speech communication is not possible
with anv conécivableself-excited oscillator-am-
plifier transmitter — that it ean be accomplished
ouly with a erystal oscillator and then only when
the erystal tube is dsolated  from ithe maodulaten
g plifier by ut least one *huffer™ siage. Amateurs,
of eourse, eannot as a rule afford to be such
purists on these matters and undoubtedly many
of them will do without the crystal or the
“hutfer” tube, and with their High-C} modulated
oscillators will at least make fewer and more
pleasant gargling noisesthan they have in the past,

MODULATED
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Our recommendations. however, are for the
amateur to use a crystal with a *‘buffer’ tube as
the first choice; to use a erystal feeding the modu-
fated amplifier as the next alternative; to arrange
for a “buffer’” stage if a self-excited oscillator
must be used: and to install a real High-C oseilla-
tor particularly well tuned if funds permit of
nothing more claborate. Being in a frank mood
we would suggest, however, thai amateurs who
have the ambition to attempt 1009 modulation
but who have not the funds to install a good oscil-
lator-amplifier transmitter. would do themselves
and their fellow amateurs a
great favor by coneentrating
o code  transmission antil

UX-201-A
Spewcn Amfa.

asT 13

One satisfactory arrangement suited for the
modulation of a 1'X-210 is indicuted to the left of
the dotted line in Fig, 3. The modulator is =
LIX-250, a tube highly suited for the work, It is
fed with 600 volts of d.e. through the speech
choke Ch., and its plate is connected through
voltage-drop resistor 1 and by-pass condenser
'l to the plate of the tube heing modulated. The
grid cireuit of the modulator tube is fed from the
plate ecireuit of the UTX-201-A speech amplifier
through a high quality audio-frequeney trans-

former, the secondary of which is preferably
Ux-250 tv-849,
Jpeechdmp Mod

Lolt

their finances are in better [ e L
condition, Wesay this becanse [T : R e
we have demoustrated to our- 3 : fube

selves that the application of i ‘é "
IDI) 4 modulation to a trans- i ? z
mitter of the more clementary Hike ‘ 1} i
form will result ouly in dis- < g 2
appointment and waste of
money to the operator, and { J
ll!ltf)ld grief .to those obliged 44}.-1‘,. vov. S ew ¥ by omiv 78w vecav. sigd . +z?aav_
to listen to him. ¢Bds AC. Blas AL

A vgood " oseillator-ampli- FIG L= THE MODULATION SYSTEI DESLRABLE FOR SATIS-
fep  arrangement, in our FACTORY MODULATION OF A U1,
“pilliofl, consists of & ('I‘}'Sf&l Ch, § — tcheury or higher, S0-1n, choke,

asciflator with a plate supply
of its own, feeding the modu-
futed amplifier either through
a hulfer stage or directly.
it ean consist also of a High-C self-excited
oscillator with a plate supply for itself, feeding
the modulated amplifier through a **butfer " stage.
‘t'he transmitter illustrated provides examples of
these combinations, and their construction, ad-
justment and operation are to be detailed later on.

4

Cihy 2 10henry o Bigher, Si0-ma, shofe.,

1 enhm. qria leal:,

B —= 50000 Linitieonhm resistor (o ey 200 moa,

AU ather appuratus corres pards with thot sémidarly designated fn Fiy, o,

shunted by a gridleak-type resistor of about
250,000 ohms, The output of the microphone is
fed to the grid ciccuit of the speech amplifier
through s microphone transformer, several mod-
ern types of which are now available, The older
types of modulation transformers, or Ford coils,

THE OSCILLATOR, “BUFFER" STAGE AND

wion, this urit may be used with the modulator system to provide o fow-

Beuilt as o vepardle s

MODULATED AMPLIFIER

i

powered transmatter, Under thess conditions the varrivr output 1s 715 watls = the peals pmver vid it

during modulation, 30 watts,

THE MODTTLATION APPARATUS

The modulator and speech amplifier unit is the
cund essential section of the phone transmitter.

are not satisfactory for this work and if a good
modern transformer cannot be bought, un excel-
lent make-shift can be built by removing the
primary of a high-quality audio transformer and
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inserting in its place about 250 turns of 30-gauge
wire. "T'he microphone transformer in the rrans-
nitter illustrated is of this type, 'The microphone
is, of course, one of the most important units in
the whole transmitter. The speech quality is
greatly governed and definitely limited by its
characteristics. Unfortunately « good double-
button microphone is a very expensive item and
one which requires muech more careful handling
than it would ever be likely to get in an amateur
station, For the amateur whose aim

is fo obtain the very best pos
voice quality, however, its use is
essential, Fortunately, there are

ible T T
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cation between it and the modulator to the point
where it is unly necessary to talk across it and in a
low or possibly normal toune of voice. Across the
secondary of the microphone transformer is the
gain control indieated as RZ2. It consists of a
200,000-0hm potentiometer, the moving contact
of which s connected to the speech-amplifier
grid. In Fig. + is shown one possible arrangement
of a modulator suituble for the modulation of
tubes of greater rating than the UX-210, For
the modulation of a UV-203-A,

V-211 could be used with some
success, For the modulation of a
UX-852 or & UV-204-A, however,

many ordinary hand microphones
which, though not permitting aty
very high standard of quality, do

t ; the only truly

satisfactory  tube
would be the UV-849, In either of

these cireuits the speech choke ar-

provide a high degree of intelligi-
bility, They are really quite =atiz-
factory for the amateur phone
transmitter providing they are
operated correcily. The usual prac-
tice of holding the microphone und
velling directly into if ix quite an ab-

rangement shown in Fig, 2C could
be incorporated. With & UX-230
modulatorit isa particularly etfective
arrangement since. it permiti the
use of a double * B-eliminator ™ filter

vhoke — a unit readily available to

The disad-

almost every amateur

H

—
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FIG, &, THE WIRING OF THE COMPLETE PHONE TRANSUITTER ILLUSTRATED
0) e Jopefed, SO0 0lt Wohe ropiivnseis, fob = 00 brnis ol 14 guane wire on ST imeter fube, us
€0 o fenfid, FOOUSOIE condenser, pbete el for ergstal operai o, B bupnes of sameé wire for piate
¢ e [ B fol, STHIROfE NoOuq i tindensers, mercited axertfetor,

g fi-volt condenser,
-2 i b=voit eondenxers,
Eliy e S f el SO-poft Condienser,
7 = tteupfd. Cardwell transipitter-inpe vnrfable cons
Aensed,
(59— 4
it emx gt

Za-plate  Pilot wmddoget condenser  with plates

Clardwell  reeciver-type  vapiable  cone

I — 1000-pufd, receiver=tape ravioble piomderser,

112 Omppfd. National “teeblo-spred V' bransmitting
Ve hser,
C1d — P egufid, Sangeme 500000t copidrpsers,

s Capdiell ool cer-lipe

dun o to 3 plates,

sriable  ecopdepxers ot

€43 — Mppfd, veriser-type ceeiable,
BT = 300000-0hm Frost potenfiometer.,
I ~ohin Yoorley jined vesistor,

istars,
7 o eayyy 100 ma,

i — ju-ohm Yarley cent
Feg = emitdeohme Ward-Leus
183 — -ahm Yevrley jired v
106 — fril-ohm Yorley fired v
BT — [0,000-0hn Wipd-Levnard ** Adjustat,”

~tappet #

stird one, ‘The only sane procedure is to suspend
the instrument in a couvenient position where it
need never be touched, and to adjust the amplifi-

furns of
vilator,
\h:/nh/l across the

When runiing s o seif-
N0 IO T ol Pundenser ix
iex of Li-L2, i, from grid to

9 burns of Liguuge e s pace=tweound on A

Foi o 15 turns of 22 gauge dce. wive on S dinmeter
Futany mounted Trside fower end af 1.3,

1.5 — i F L. 3au-ee, inductunce,

fat — & furns of 357 wutside-dinmeter capper tuling, ferns
7 dnside dinmeter,

L — 10 turnse of 34"
Fnside dimmete

Ly — R fred et es,

for— b3 Burns of 137 digmeter eopper tubing, turns

 (nside digmeter,

’I'/ w High quality awlio fransformer with pew primarsy
af turns of Segauge wwire, Any hodern hu}i:-m:,a!it"l
microphone transformer undoubtedly would be netler,

G2 o Setrignrino andio- -fregqueney frmlv/urmw‘

Nationad tupe-sid double = B-oliminator" choloe,
o Lar the [aier poirer ‘\-mgm, Sitver- Marshell
In other circudts, Aero tupe U-248.

diametee copper tibing, turns 37

tupe i

vantage of the single choke of Fig. 2B is that the
choke muust puss at least 100 ma. whereas the
vhokes of Fig, 2C! need be rated at only half that
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figure. There are many more double chokes raied
at 5 ma, available thau singie chokes ruled at
JO0 ma,

AMPLIFYING AFTER MODUTLATION

fet ug now consider the third possible seetion
of the phone transmitier — a radio-frequency
power-amplifier - to amplify the output of the
modulated tube. Such amnplifiers, ag anyone who
has tried to operate one will tell vou, require very
eareful handling and are, for the amateur, not al-
ways s desirable adjunct, Tubes operaied aus
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the bias is adjusted so ihat the tube or tubes
operate on the straight portion of their charue-
teristics. When a push-pull linear stage is nsedl,
the hias ean be increased to the point where the
plate current is reduced to zero with no eveite
tion. In all considerations of such amplitiers,
however, it is importaut to remember thai the
maximum output is limited by the voitage on
their plates und that because this is constant, the
normal output (when no modulation is taking
place) must be reduced fo the poiut where the
power is one guarter of the masimum valine, 7%/«
point, sinee ihe antena pom e

o PEPTes redenf hy i"/i’ i Mooi
fnedicaled by half the warin
antenn current,

AHERE LINEAKR AMPLIFIERS
AKRE A DISADVANTAGH

The limitations on the 1.+
of linear amplifiers can besi
ber explained by referring 1o
the diagrams of Fig. 5, At !
s shown what is vonsidered
the simplest  bhigh-quality
amatenr phone {ransmitter,
vongisting of a ervsial oscil-
twror  exciting a  IX-200
modulated  wwplifier,  The
earrier output power of this

E qrotened naef rfepging the
(F shenin T2 bhix pree 12 ol the codd o
cfrersoards drsearded,

radio-frequency ampliliers after the modulated
amplifier must operate over the straight portion
uf their grid-voltage plate-current characteristic
turves in just the sae way as do the audio tubes
of the broadeast peceiver, For this reason they are
rermed ‘linear mmplifiers.” Some idea of the re-
quirements for suceessiul operation of a linear
amplifier ean be gained by first remembering that
the tube exciting it is having its outiput modulated
from zevo to four times the normal value and that
distortion will result if the ouiput of the linear
amplifier cannot go through the sute extremes,
'I'his means that the excitation of the amplifier
must be reduced o the point where its output is
vie guarter of the possible mmasimum power,
when the system is not being modulated. The
antenna eurrent under these vouditions will then
be half the maximum value. With madulation,
the power of the modulated rube goes from zero
to four times normal. 1he exvitation of the linear
amplifier does the same, the antenna power also,
it a single tube or tubes in parallel are used in the
finear siage, the bias must he adjusied so that the
plate current is ihe same with and withont ex-
citation, which is just another way of saying that

AMPLIFIER ST AGE

seribed wnder Ky, ¥ but a low=C afair whack wos

transiniiter can be 7 Carts
and, under these conditions,
when fully wmodulated, the
witput power will vary fa-
tween zoro and 30 watts, S
£ is indicated @ somewhat
similar transiiiter operating

with 4 self-exvited  wseillator  isolated  frow
the modulated ampliier by 2 “buffer’” siage.

The carrier and peak power ouiput in this
case i the same as at .1, In diagram Ca peir
ol UX-210 tubes have been added as Jincar
amplifiers and, since their ontput is Hmited Ly
their fixed plate voltage to 15 watrs, the earrier is
adjusted to 3.7 watts in order to permit the foue-
times lneregse on the modulation peuks, Absurd
as it may at first seein, the wodulated power our.
put of the transroitter hus been euf in half by e
addition of ithe two output amplifier tubes! in
order to abtain the same effective power output
as the transmitter 4 or B fouwr UNX-210's would
bave to be used in the linear amplifier, In diu-
gram 1) the oufput tubes are two modulated
ETX-210 amplifiers. In this iransinitter the earrier
power ean be 15 watts amd the peak outpuc dur-
ing modulation B0 watfs ——a hefty transmirter
28 amateur phoue stations go, Tf 5 TTX-%52 tube
were added to 1his arrangement as w linear arn-
plifier the peak power wounld then be ¢35 watts — -
an inerease of just 15 watts, The wransmitier in-
dieated af. £ i the apparatus of diagram £2 feed-
ing g linear amplifier consisting of two U=t
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tubes in push-pull. A single UX-210 modulated
amplifier serves to exeite the 1TX-852s and the in-
cpedse in power provided by them is 120 watts -
one instance in which the use of a linear amplifier
wonld be justified. This arrangement is exactly
that nsed In the trapsmitter built fo provide ex-
amples of the applications of these methods and
illustrated on these pages.

It shouldd he pointed out that in no instance are
gerecn-grid tubes speeified as linearamplifiers, The
tvpesat present available are nnsuited for the work.

Arrangement M oof Fig. 5 is one suited for
operation from s plate supply of about 1200
volts., ‘Though the UV-211 is a guod modulator
tube, its power rating is not sufliciently above
that of the (TV-203-A fo permit satisfactory
1007, modulation. The arrangement possibly
would not be a very effertive

gsT i

modulated amplifier as one unit: the modulator
and speech amplifier as another unii; the push-
pull linear amplifier yet another,

The separate illustration of the three-tube
radio-frequenicy unit provides some idea of its
fay-out. The close-ap gives an irapression of the
ronstructional methods used in i, These views
may well be studied in conjunction with the
eircuit diagram of Fig, 6, In the close-up view the
oseillator is in the right foreground. [t consists
of a UX-112 tube arranged in & tuned-plate
eireolt in such a manner that it can be changed
over to erystal-conirol merely by plugging the
vrystal into the sockets X, } and removing the
arid coil 1.2, In the illustration the grid coil can
be seen at the hottom of the bakelite tube on
which the coils are wound. By turning the coil

one, Diagrams & and H rep-
resent two transmitters in
which the output tube is 4
LTV-204-A. At ¢ the 250-watt
fube is aperated ay a linear
amplifier and without modu-
Jution its output is adjusted
tn 62 watts. The peak power
during complete modulation
is 250 watts, A UV.R{9 (a
tube designed for use as a
modulator) is emploved in
arrangement /1 to modulate
the 250-watter. In this in-
stance the earrier output could
he 250 watts and the peak
otitput during modulation not
a watt less than 1000, What
a snooty amafeur phone that
would be!

‘T'he transmitter illustrated,
s we have mentioned  at
several points, is that de-
signed and built to provide
examples of the application
of the methods under discus-
sion., [¥ wos not designed with the idea that it wonld
crer be duplicatel by the amateur, Tt was arranged
and built in ity present. elahorate form in order to
incorporate in the one transmitter as many of the
features considered desirable as was possible. A
wlose study of its construetional details together
with the diagrams of Fig. & should enable the
amateur to plan and build a transmitter suited
to his own requirements, Then, a siudy of the
tuning methods —to he ecovered later — should
make it at least reasonably possible for him to
adjust satisfactorily the transmitter he has buiit,
irrespective of how much it differs from the out-
fit ilustrated.

THE COMPLETE OUTFIT DETAILED

The transmitter consists of the three sections
mentioned; the oscillator, “buffer” amplifier and

THE MODUTLATOR AND SUKKCH AMPLIFIER (NIT
O the sinall panet (s the mieraphone juck, the yain control and the mivrophone siitch,
Behind it, the mivrophoe transiormer qnd speech amplifier can by seen, The miulator
trhe with tis ossominte apparatus 3 ab the vight,

upside down the plate coil plugs into the same
sockets as before but the grid coil estends above
it, disconnected. A better scheme is to remove the
self-excited coil entirely, replacing L1 by a
separate and larger coil for crystal work, The
apparatus of this osecillator unit is mounted on a
copper plate over which a shield is fitted. Holes in
the side of the shield permit the crystal to be
plugged into position from outside. As in the case
of other apparatus built under the AR.R.L.
Technical Development Program, the practice
has been followed of keeping all radio~frequency
leads above the base-board and of permitting no
wires to go beneath unless they have first been
by-passed above. In addition, the method of
mounting units on or from other units has been
followed as in previous Instances, so permitting
the elimination of many wires and the shortening
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of others, In this oscillator, for instance, the total
length of radio-frequency leads probahly does not
wxeeed six inches, The feeder !ead to the “bhuffer ”
tube is run through a piece of 34" copper fube
vonnected to the shield, the ides being to reduce
the capacity hetween the grid and plate circuits
external 1o the screen-grid amplifier io the lowest
possible value, The “buffer” tube is a UX-56
ideal for the purpose on account of the possibility
of operaring it without neutralizaiion, it can be
replaced, however, by a nentralized 7X-210,
¥n this particular transmitter thesge first two fuhes
sre operated ai the same frequency as the vutput
ibes but if desired they eould be upl’rdled at half
the ontput frequency. the *butfer” frequency-
doubling into the modulated amplifier. ‘The
modulated tube, though. should operate at the
output irequency since frequencyv-doubling into
3 linear amplifier would not he satigfactory.
reen-grid voltage for the 1TX-565 is obtained
from the plate supply through a 25.000-chm
resistor.

‘T'he output vireuit of the sereen-grid amplifier
is similar to the usual arrangement, an enamel-
wire space-wound induetance L5 being used.
The neutralizing eotl L7 iz wound on a small

&
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i

ofegle

Leek e the e,

ol tubing inserted in the bottom of ihe
former on which L& is wound, Sinee it is not
parrving s heavy radio-frequency eurrent it is
cund with 2.2 gauge wire,

The 1X-210 modulated amplifier is arranged
mueh ax il it were a S0-watter on account of the
high peak voltages which it and its eiveulis must
withstand, The condenser of its tank is of the
double-spaced transmitting type and all fixed
sondensers are of high voltage raiing, The nen-
wralizing eondenser, {0 be seen mountfed im-
mediately above the plate tank condenser. is a
double-spaced midget condenser originally of 23
plates.

The provision of meters for this unit was made
with the idea of facilitaring the tuning adjust-
juents. A voltmeter is included for vhe filament
cireuit, of course, but one plate milliammeter is
made o serve for all three fubes by connecting
it to a phﬂDP plug and Al‘l’z't'!'lEing a phone jack in
e plate circuit of each tube in the manner shown
in Fig. 7. By conneciing the leaves of the jacks in
this way the plate cireuit is uever opened irrve-

i Hece
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#pective of the position of the plug. In addition te
the plug, & small piece of bakelite rod fitted with a
knob is provided. This gadget is inserted in the
jack of the ITX-210 plate cireuit, disconnecting its
plate supply for the purpose of neutralizing. The
meters, the jacks and this gadget can be seen on
the sloping panel at the rear center of the unit,

The bias-hattery leads to the three tubes, the
plate-supply lead to the oseillator, and its fila-
i supply are connecied by means of 4 battery
eable and plug, the socket for which ean be geen
at the right rear of the hase-hoard in the close-up
view, The high-voltage and filament leads to the
two amplifiers are connected to ¥ahnestock elips
on the reur edge of the base,

THI CONSTRUCTION OF 'THE MODULATOR

The zecond unit of the transmitter is the
madulator system. illustrated separately. It
comprises the microphone transformer, spe
winplifier, eoupling transformer 1o the [TX-250
modulator, double speech choke. gseillator plate-
volrage drop resistor and by-pass condenser, and
a milliammeter for the modulator plate circuit.
in the case of this unit all battery leads are con-
nected by means of a baitery cable and plug.
From the general view of the vomplete trans-
mitter it can be seen thaf the modulator unit sits
+nd to end with the radio-frequency unit, the
parts being lflSpO\Pd just as indieated in the
cirenit diagram. The andio frequency enters from
ane end of the atfair, the radio {requency from the
nther; they meet in the middle where modulation
is effected, and the resuit is a phonc transmitter of
50 watts peak output with & high standard of
yerformance, When operated in ithis manner the
voll L6 is, of conrse, the antenna coil, while €75
i« the antenna luning condenser.

T'he third unit. the vertical seciion. is the push-
pitll linear amplifier which ean be excited from the
maodulated output of the T7X-210, In the generai
view it sits immediately behind the modulated
UTX-210, but there is no particular reason why it
should not be mounted on the wall near the
antenna leads or in any other convenient place
in the station away from the three-tube radio-
irequency unit. The sawe holds good, of course,
for the modulator unit, It could be mounted in
relation to the rest of the transmitter at any place
which would permit the iwo interconnecting
bigh-voltage leads to be run conveniently.

The two T7X-%52 tubes of the linear amplifiers
are mounted bottom uppermost so that the grid
leads are convenient to the gutput of the modu-
if ted tube, The two leads from the “‘antenna
*of the UX-210 are elipped across a few turns
of the induerance L7 to provide a conpling link,
the adjusiment. of the turns at both ends of ihis
iink heing used, in addition to adjustment of the
soupling of L5 and L6, in order to provide varia-
tion of grid excitation, L7, together with the large
variable condenser <47, forms & High-C grid
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vireuit for the linear amplitier Lubes. Aside from
its use in coupling the UTX-210 to the UX-532s,
this cireuit serves -in reducing the harmonic
eontent of the exeitation power and in geueral
improves the operation of the linear amplifier
stage. The resistances K6 in the grid leads have
an important funetion in avoiding parasitic
osvillation of the wnplifiers, while the resistor
#¢7 serves an equally important purpose in pro-
viding coutrol of the exeitation and in reducing
distortion in the push-pull stage. These resistors
will be given further consideration in discussing
adjustment.

The output tank tuning econdenser is that
mounted between the two tubes. Above it is the
tank inductance and the rwo antenna coils, The
inverted U-shape tubing over the inductance is
not, as might be .\uppomld 4 handle to aid in
removing the coil, It is the eonnecting link be-
tween the fwo sections of antenna coil, these
hring mounted, incidentally. from the supporting
frumework of the tank inductance, since the outer
ends of the antenna coils are conunected to the
vondensers by flexible leads, the coils can he
rotated through au appreciable are for the varia-
tion of antenna coupling.

“The two neutralizing condensers of this unit are
mounted at the rear of the panel and are eon-
trolled by two estension shafts, the knobs on
whieh can be seen immediately under the plate
{ends of the UX-852s. A filament voltmeter. plate
williammeter and two anfenna-current meters
comprise the meter equipment of this unit.,

THE TUNING PROCESS

And now we ust diseuss tuning and adjust-
wnent., in the f’e‘-legraph transmitter an important
business but in the phone transmirter a delicate
proceeding requiring the most profound attention
to detail.

With everything in operating condition the
oscillator should first be given consideration. If it
is to be run as a self-excited oseillator the grid and
plate eoils should be proportioned so as to give
steady oscillation with about 8 ma. of plate cur-
rent when operating from a 135-volt plate supply.
With either a selfexcited or erystal-controlled
oscillator this wvoltage should provide ample
ontput to excite the hutfer” tube, though if o
crystal but no ** butfer " is used it is certain that «
“power” erystal with about 400 volts on the
plate of the tube will be necessary for full exei-
iution of the modulated awplifier, The *buifer”
stage is, for this reason, serving the added useful
purpose of permitting low oscillator power and
convenient operation from a separate plate supply.
in the case of this particular transmitter the
oscillator is driven from the 135-volt receiver
1’ battery but there is no reason why a **B-
eliminator” (the 185-volit type of which is almost
& glut on the market! could not be nsed with
similar satisfaction. When the tube is running as a
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self-exeited oscillator the “*hias™ lead is run
through g 10,000-ohm gridleak to the negative
filament lead. For erystal operation 2214 volts of
hias has been found effective,

In checking the oscillator operation, und for
that matter the operation of any section of the
transimitter, 1t is almost essential to use a *“tuning

THE SECTION COMPRISING THE oLU'TPUT
LINEAR AMPLIFIER

Vo U7 X-852 tubes in an inverted pusiiion are used.
The gqrid rircait equipment is underneath them, the
plute upd antenna components abore. Thongh arranged
2 operate behind the bwo other sections of the irans-
mitter, this wnit could be operated tn any convenient
facation in the rwdio rawvm and fed throngh u fuw
transmission ne,

lamp™" consisting of & Hash-lamp bulb counected
in series with two or three turns of wire. These
furns, of eourse, are coupled loosely to the partic-
ulur tank eoil under examination to determine

‘the presence and approximate amplitude of radio-

frequency current in the cireuit. The tuning of the
oscillator, erystal or self-execited, is greatly facili-
tated by the use of this famp.

Once the oscillator has been caused to run
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steadily on the required frequeney the plate
volitage is applied to the plate of the screen-grid
“huffer” tube with the grid bias at about 135
volts if the plate voltage is of the order of 600.
When the oscillator is switched off the plate
current of this tube should be brought approxi-
mately to zero by adjustment of the grid bias,
When the oscillator is switched omn this plate
aurrent should rise to ahout 20 ma. With the bias
of 1he tube adjusted to the point where no plate
urrent. flows when there is no grid excitation
itermed the “eut-off ” pointi the tube operates on
the lower end of its grid-voltage plate-current
curve and is said to be running as a (lass B ampli-
tier. With the aid of the tuning lamp it should
now be possible to tune the plate tunk of the
{N-565 without difficuity and proceed to the
neutralization of the 17X-210. 'This process is
aceomplished, as nsual, with the plate supply to
the 17X-210 disconnected. First the tuning lamp
ix eoupled tightly to the [TX-210 plate tank and
with the neutralizing condenser set at rzero the
tank tuning condenser is rotated until the tuning
famp lights. The light may light only dimly and
it 18 necessarv to gsarch for the resonance spot
with congiderable care. (Onee it has been found the
neutralizing condenser should be adjusted in
steps (the tank condenser being readjusted each
sime1 until the point is found where 1o radio
{requency ean be detecied by the tuning lamp in
the HX-210 plate tank, It is well then (o continue
the roration of the neurralizing condenser until
rhe point is reached where current is aguin de-
tected. In rhis way it is possible to find a setting
for the neutralizing coudenser midway between
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the poiut where ithe current went out aud the
point where it came back, Neutralizing, when one
hag had a hittle practice, is surprisingly simple
and it 18 soon found that there is no need to get
wdarmed about the possibility of self-osciilation
n in & transmitter of this type in which there
are 8 eireuits all tuned to the same frequency!

DRANTIC BTASING

With the oscillator switched off, the bias of
the 1IX-210 shouid be adjusted to the “eut-off”

gsT
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point (where plate current ceases), ‘This prohably
will be of the order of 11214 volts, Now this vaiue
of bias should be doubled. In other words, it should
be increased to 225 volts under these ¢onditions,
This means that the excitation arriving from the
UX-465 will have to swing the grid of the U1X-210
112 volts before any plate eurrent flows at all,
and much further than that if the plate current
is to be driven up to the normal value. In short,
the grid of the modulated amplifier must be
provided with a relatively terrific sock by the
preceding tube --the reason why a *power”
vrystal ig advisable if it is to exeite the LIX-210
directly. When operating with the bias far bevond
the “eut-off ' paint, the amplifier is said to be
running as a Class C amplifier, When so operated
the efficiency of the amplifier is very high and the
output power varies as the square of the plate
voltage within eertain limits — the condition
cessary for modulation free from distortion.

1If the TTX-210 is to be used to operate directly
into the antenna, atiention can now be directed
to the modulator seciion, With 135 volts on the
plate of rhe speech amplifier, satisfactory opera-
tion should be obtained with 9 volts of grid hias,
it possible w low-reading milliainmeter should be
comnecied in its plate cireuit. however, to make
sertain that no plate eurrent fluctuation is caused
when the microphone is spoken into, T'he same
should hold good with the modulator. With 600
volts an the plate of this tube the correci biag
will be of the order of 11214 volts. Under these
conditions the plate current will hold steadily at
S0 or 80 ma., when modulation is taking place.
shonid it fluetuate, further grid bius adjustments
should he made.

At this stage the antenna may be con-
nected and the ronpling and tuning ad-
jusied to give maximumantenna current,
Adjustment of the gain conirol and talk-
ing position is now necessary in erder to
ohrain speech input o the modulator
not. greater than that necessary to give
full modulation on the loudesr tones. The
vorrect, adjustment is quite diffieuit to
judge bt there are three methods of
gaining an approximate idea. The first
is to hum a econstant note near the
microphone and adjust the gain control
until the anienna current increases by

ahout 2577 of itg normal value, Com-
plete modulation probably iz then taking plave,
Another eheck, probably a very approximate ohe,
i= 70 listen to the output of the frausmitter with
vstal monitor - a rig which should be wvail-
e in every amateur phone station. It way
congist. of uothing more than a hank of, sy,
rwenty turns of wire conneeted in series with
fixed ervstal detector and a pair of heard phones,
YWith an assistant talking near ihe microphone
an exeellent ides of the voiee guality can he oh-
zained by holding the coil of the monitor near an
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antenna lead. Then, the gain control and the talk-
ing position can be varied until the point is reached
where noticeable distortion can first he detected.
"The third possible vheck is to listen to the irans-
mission in an ordinary oseillating monitor in order
to abserve by just how much the carrier is being
bucked up by fhe speech, This probably is the
ost approximate check of all.

The ehecking of possible frequency flutter cun,
however, be made splendidly with the oscillating
monitor. With the earrier tuned to zero-heut the
quality of the specch should be just us free from
distortion as in a non-oseillating receiver. This
¢heck also can be made splendidly by an obsery-
ing station, And, while we're on the subjeet, trv
tuning your reeciver in an oscillating condition
to zero-beat with a few amateur phones, Observe
just how searce are the phones, not erystal-
comirolled, which ure intelligible under these
ronditions.,

PONING A LINEAR STAGH

The adjustment of = linear amplifier may now
he considered, The primary adjustment is that of
erid bias. With an amplifier of this type it should
be adjusted to the point where the plate current is
the same irrespective «of whether excitation is
applied or not. This, however, is presupposing
that the exeitation has been adjusted. and for
this reason the best scheme is probably to adjust
the exeitation to give the normal plate current of
the tube. Then, without payving particular atten-
tion to the plate eurrent, the exeitation is in-
ereased by the means already mentioned until
the point is veached where further inercase in
exeitation does not inerease the antenny current.,
Ihen the excitation should be reduced by de-
creasing the resistance of K7 until the antenna
eurrent is half the maximum valie, At this stage
slight adjustment of bias may be made to hold the
plate enrrent counstant with and without grid
exeitation.

{Inder these conditions the tube will be oper-
ating as a linear amplifier, with its output at oue-
ruarter normal power but ready to be pushed up
to full power when the exciting tube is fully
modulated,

The adjustment of a push-pull stage differs in
that the grid bias is adjusted to the eut-off point
when no excitation is applied. 'Then the excitation
is brought to the adjustment where half maximum
antenna current is obtained, as before.

It might be mentioned that variation of the
eoupling of 1A4,L6 and of the resistor 7 upsets
the tuning of both the tanks Li-(7 and L7=C11.
The condensers €7 and (11 therefore require
constant readjustment.

Neutralizing of the linear amplifier is carried
onf in just the same manner as in the case of any
other amplifier, In the ¢ase of the push-pull stage
the two neutralizing condensers are varied to-
gether,
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Antenna coupling is another important adjust-
went. Heduetion of the coupling below the point
of maximum antenna carrent usually is desirable
for phone work,

‘The transmitter is, of course, an exeellent code
transmitter when suitably adjusted for that
work. When the UX-210 i3 used as the output
tube it is only necessary to provide some good
standard keying svstem to convert it for tele-
graphing, The linear wrnplifier, however, when ad-
justed eorreetly for phone is not adjusted for the
best performance on eode, In the cuse of the push-
pull amplifier it is necessary to cut out the resistor
R7 in order to get full exeitation and maximum
antenna current. When a single linear amplifier
tube is used it is advisable t0 inerease the bias to
somewhere near the cui-off point in addition to
fuereasing the excitation.

YES, IT PERFOKMS

Perhaps it would be as well to mention that the
phone. provided in this article to illustrate the
application of the ideas treated, really has
worked, It has been on the air only three
nights sinee it came out of the Laboratory — one
night with the 1TX-210 as the output tube. and
two nights with the UX-&528 feeding the an-
tenna, Only stutions in the Bastern states were
heard but all that were ealled were worked, Re-
ports of the audibility of the signals with the
X210 ouiput varied from OQNAL to OSAS and
several were to the effect that they were the loud-
est phone signals on the air. In all cases the voice
guality was reported as being excellent. With the
linear amplifier in operation the reports were
stightly more flartering. At the same time we
must mention that we overheard one amateur
tell another that he sounded like a broadeasting
station. We eouldn't help thinking what a horri-
ble broadeasting station that must have bheen,
We knew then that we would have to discount
heavily the reports we had been reeeiving.

We fecl that even with all these words this is »
pitifully incomplete treatment of the subject and
we know that contributors to QS7' can make al-
most.  limitless additions — possibly  subtrac-
tions. We do feel, however, that somewhere in the
treatment lie at least sume partial rewedies for
the unfortunate epidemic of wvocal afflictions
with which the amateur phone game has for so
jong been eursed, Here are the key thoughts:

(1) The strength of phoue signals is dependent
not upon the antenna power of the transmitter
but upon the variation of it.

{2} With modern systems this variation cuu be
carried to the 100% mark on the modulation
peaks, A relatively enormous gain in the eifee-
tiveness of a transmitter is therefore possible
without the necessity of power supplies or tubes
of higher power rating.

{3) High modulation percentages, however, go
hand in hand with drastic voltage variations on



the tube being modulated. This, in turn, =pells
frequency flutter or frequency modulation uniess
the tube generating the earrier frequency is well
isulated eleetrically from the tube being modu-
futed.

4) Some such isolation of the oscillator or the
wse of erystal-control becomes of the greatest im-
portance, since frequency flutter detinitely and
greatly inereases distortion between the trans-
initter and receiver, even if the modulation is
perfoct,

151 For this reuson. with any iransmiticr in
which the oscillator is modulated and to some
ctent with fransmitters of the oscillator-ampli-
fier type) the speech quulity obtained in 2 menitor
in the station is not necessarily similar to the
speech quality ohserved at a distance.

151 Tt must be remembered that a good phone
sransmitter is quite a different animal from the
sode transmiiter. The tubes, their voltages and
their e¢irenits all require treatment differing
radieallv from telegraph practice,

g
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i7) The speeeh quality ean be no better than
that put out by the microphone. (iood micro-
phones are expensive but the cheap ones are often
satisfactory providing they are spoken into in the
COTTech manner,

%) Good amaieur phone transmiiters may ap-
pear expensive. 1f, however, expense is eonsidered
in relation to the signals produced in distant re-
veivers they represent, in comparison with aver-
uge present-day phones, far greater value for the
amateur’s money.

Midwest Division Convention
May 10th-11th at Ames, lowa

HE Cuampus Radio Club of lowa Siate
College s again sponsoring this vear's un-

nual convention, and if experience is # good
ieucher those artending will feel well repaid for
making the irip.

antinued on page $83

be just a touch of the heroje
the hero business to a cerrain estent.

The Pres

HIRAM PERCY MAXIM

PRESIDENT OQF THE AMERICAN RADI(O RELAY LEAGUE AND
QOF THE INTERNATIONAL

Being an Amateur

I have pondered often as fa the why of this. It 1s not easy to explain,

ONE of the things that every one of us AR.R.L. people chjoy is heing an amateur,
in if, and eve ry one of us with red blood in him likes

ident’s Corner

A WORD FROM

AMATEUR RADIO UNION

‘T'here mayv

We work late inio the night, we study and we defy failure, and we spend time and money
with no idea whatsoever of gaining apy tinancial reward, ln public emergencies we are
erazy to sit &t our sets day and nighe on end, dropping our personal affairs eutirely. The |
thought of getting pay for it ix sbhorrent, Omr rewurd is that kick that comes from succeess-
fully achieving an extremely ditfieult and worth-while resuit.

b always think of Sir isane Newton when 1 get to mulling over this amateur matter, He
was & real one. His job was the chair of mathematies ai Cambridge in England. He got paid
{or that, But when it came to astronomy. optics. acousties and physies generally, where he !
profoundly advanced scientiiie knowledge. he did not get a penny, because he was a dyed-
in-the-wonl amateur,

Newton completely outsiripped his professional coniemporaries in solving the grear
ientitlc quutlons of his day. He deduced the law of gravitation and its important sub-laws
“hay-wire " equipment., He made the professionals follow where he led. He makes
me proud of being an amateur,

Does v make you think of those "‘useless”
amateurs otce upon a time?

short waves that were handed out to us




AprriL, 1929

QST 23

A General Purpose Audio-Frequency
Power Amplifier

By James J. Lamb*

HE number of inquiries received by the

Technical Information serviee request-

ing design and constructional data on

audio-frequeucy umplifiers of high gain
and power output is evidenece of a considerable
interest in this tvpe of equipment on the part of
the amateur fraternity., Motivated

must of neeessity be extremely approximate,
sitce there will exist s wide variation in the
absorption losses, echo eifects und the like with
ditferent. auditorinms. The following speciticu-
tions may, however, be taken as of a conservative
nature. For home use and cnnll auditoriuias

by this apparent demand for infor-
mation on surh equipment the nmne-
plifier and associated apparatus
described herewith have been de-
signed and constructed, the unpits
betog so correlated as to he adapt-
able to & number of nses, The
utility ranges from service as the
audio-frequency input for a4 phane
transmitter to that of furnishiag
the musical seore for the home or
small theatre motion picture. As a2
matter of humorous interest, the
thing may be made to furnish =
varicty of sound eifeets as well,
since by making the proper mis-
adjustments the amplifier is ea-
pable of generating the weirdest of
walls: the raitle of machine guns
ot the roar of almost any tvpe of
sirplane rmotor. Although these
proper misadjustments cannot be
detinitely speecitied it is very prob-
able that the construetor will
bimp into a suflicient number of
them to satisfy the most discrims
inating fover of racket bhefore he
gets  everything about the rig
properly adjusted. Before going
into the details of the design and

eonstruction of the amplifier,
power supply  and  phonograph
units tlustrated, it might be well
iv consider the features of such
eguipment necessary for the various purposes to
which the devices are intended.

THE AMPLIFIER

The first consideration is, of vourse, the amount
of undistorted power output required. ‘this
consideration must be determined by the amount
of eoverage necessary in the case of publie ad-
dress or theatre use, the power being specified with
relation to the seating capacity of the auditorium.

"T'his method of determining power requirement.

#'Pochnical Information Service, AR R L.

THE COMBINED DOURBLE PHONOGRAPH, AMPLIFIER AND

POWER SUPPLY

accommodating audiences of a few hundred, nog
more than two watts of undistorted output should
be required. This degree of output is obtainable
with a power stage utilizing two UTX-171-A tubes
in a push-pull eircuit or from one UUX-250 tube
with 350 volts on its plate. For auditoriums
seating up to 1000 persons, four or five watts are
ample and this power is obtainable from one
UX-250 tube operating with a plate voltage of
450. For auditoriums seating 2000 to 2500 persons
ten watts will serve and this order of power may
be realized with an output stage utilizing two
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[7X-250 tubes in a push-pull arrangement, their
plate voltage being 450, For outdoor use. the
farter eombination is capable of delivering in-
telligible speech to audiences of as high as 10,000,

Having decided upon the power output desira-
hle for the purpose. the next step is to determine
the amount of voltage amplification which must

| A
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crophone transformer is almost as difficuit of
specification, since there are microphones and
microphones, It may vary from much less to eon-
siderably more than the voitage obtainable from
the receiving set detector output. cireuit. With
the magnetic phonograph pick-up things are more
garisfactory, and the output may be given as | to
t 145 volts, Considering 4
volt as the signal input
voltage applied to the grid
eirenit of the first ampli-
fler and assuming tubes
having an amplification
factor of S, one stage of
iransformer-coupled  am-

T: 4 H
} ' 1 i‘r“% l o, Piification should precede
o _:F' J put the power stage of the
ik S two-watt output variety
F , and two stages should
i precede the power stage
gR'“i’ in amplifiers of the tive-
and ten-watt output. in
X anv case the input must
“ir iﬁi::{: “-1 . be provided with a gain
i 1 [ i 5 eontrol to limit the input
¥ !_ voltage to a point helow

8 ks

that where excessive volt-
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nrecede the power siage in order ithat it may
recelve the grid swing necessary io  permit
realization of the full available power ouiput in
its plate cirenit. In figuring the voltage amplifica-
tion required, consideration must he given to the
signal voltage which is io be impressed on the
amplifier input, znd this involves the source of
the gignal,

Fossible signal sources are the detector output
of a radio receiver, the secondary of a modulation
transformer operating in eonjunction with &
mierophone and the output of an electro-magnetic
phonograph pick-up. It is obvious that the volt-
age realizable at the input of the first amplifier
tube from the putput of a detector tnbe will be
subject 1o variation between very wide limits,
snd any definite voltage must be specified with
erossed fingers, Crossing fingers, we hazard
volt. The voltage avross the secondary of a mi-

AMPLIFIER

ro-huiton lype,

age swing reaches the
grids and causes distor-
Hon,

Tubes of the UY-2u7
type are most suirable for
the voltage amplifieation
stages when a.e, {ilament
supply is 1o be used, as
they operate with a mini-

mum of hum. are non-
microphonic  and  their

characteristies are such as
to permit their use in eon-
iunction with standard au-
dio frequency iransiorm-
ars, Where e, nlament
supply is to be used the UX-112-A rype of rube
i recommended {for the voltage amplification
stages, Iu three-stage amplifiers which are 1o he

' wide open” position i is sug-
Leated rl-ar tne second stage be of the push-pull
type as well as the final stage, since the possi-
bi]itv of ‘lisfnrt ion resulting from overloading of
will therehy be reduced. it
Lust be remmnbered that while the final push-
pull stage may e over-loaded to some extenr
without the introduction of serious distortion, it
cannot correct for distortion introduced
preceding stage,

With an idea of the power ovutput and gain
required in mind, the constructor is ready to
proceed with the design of the amplifier. The
choice of equipment should not prove at all
diffieult in view of the [act that there are now
available so many high guality tvpes and makes
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of eomponents of specified characieristics, This
ia partienlarly true of inter-stage coupling deviees,
those used in the amplifier illustrated heing typi-
cal. The precautions to he observed in this con-
nection are that the units have a good
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form of Frost phone-cord tip jacks, as are also the
output and positive high-voltage terminals. These
are used solely in the interest of the eonveuience
they lend such an experimental layout and bind-

Hat frequency characteristic curve over
the musical range of {requencies, that
the primary windings have suflicient
eurrent earrying capacity to aceommno-
date the plate current being drawn by
the tubes and that the cores do not be-
come saturated at this value of current
through the primaries. In the case of
the plate circutt of a push-pull stage
the latter consideration is, of course,
eliminated: the eurrent flows through
the two sections of the primary winding
in opposite directions and the Hux due
to d.c. plate current is therefore zero —
providing the two sections are balanced.
such features as are conducive to the
maintenance of high quality of repro-
duetion and to the elimination of ob-

iectionable humshould be incorporated,
and the location of the various parts
with respect to each other should be
such a8 to make the length of connee-
Tions earrying audio-frequency eurrent.
short and ihey should be as widely
separated from each other as possible.
The latter is particularly important in
the prid and plate circuit wiring. A.c. lilament,
connections should be rn as twisted pairs and
if possible allow frequeney and d.c. power wiring
should be cabled.

‘the amplifier illustrated in the photographs
is wired in accordance with the cireuit diagram of
Fig. 1. It consisis of three transformer-voupled
~tzges, the input heing «ither microphone,

Fhis dlusirates the nyrungement of the vgui pment ax riewed from the reni
Hower and filainend fransforiners are dl the cetreme left, the rheostat 1

THE FOWER SUPPLY

le the filament iransfurmer for these fubes,
ier tubexs, plter and panel corruing the

ider rexidtors are wext T order. The Yarley cuble snd posiiire
high-roltage wires are cabled together,

ing posts would serve almost as well, Switeh 8.
fonnects either the inicrophone transformer
secondary or the radio-phonograph input trans-
former secondary to the grid of the first amplifier,
in the up and down positions respectively.
mwitch Sy ¢loses the microphone hattery cireuit
attd should be closed hefore S. is thrown to the
microphone conneetion as otherwise a consider-

able jolt will be given the first

amplifier tube grid and an objee-
tionable thump in the reproducer
will result, The gain control, R,, is
very effective and volume may be
controlled from s whisper to a
thunder. The resistors By serve to
prevent andio-frequency coupling
hetween the various grid circuits
to a vonsiderable degree and also
are sffective in preventing the
flow of exeessive grid current in
ease of improper grid bias adjust-
ment, The capacitances (', and €
aet as by-passes for such audio-

THE POWER fMPLIFIER

The panel at the ivight cavrivs the gatn control ond savieh used {o cheuge

sy from the audio
{0 the marrophone transformer ai the hock. Inter-stage

detector output of a radio receiver or phonograph
pick-up. The various input terminals are in the

eqguenen transiorine g dmmeriately tehied the popel
u piing transforiners
vire lacated hetween the tuhex apd the vol pul terminals arve o the teft,

frequency eurrent as may tend to
flow in these circuits and in the
plate return circuits as well,

"y, conneeted across the second-
ary of the second audio-fre-
queney transformer, shunts this
grid eireuit so as to give a high frequency cut-off
and is particularly effective in redueing record
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hiss when using phonograph input, Records vary
greatly in the amount of surface noise o
microphones in the wmonnt of hiss produced.
This by-pass condenser also tends to produee an
effect of aceentuating the lower frequencies o
b i pleasing degree, the propee capacity required
1o give the desired effect being ascertained by
frinl, In this ease. a value of 001 to W2 was
found to be most satisfactory, although this
yvalue mav not be with a teansformer of
vhuraetorisiies
purticubar

as

-
al varianee with that used in this
autput

instanee, The devies ir a

QsT
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speaker winding or speaker input fransformer
primary impedance, If more than one speaker is
o he used, they should be conuected in series or
series-parallel aud the proper pair of rhoke out-
put taps should be determined by experiment,
If there should be a possibility of persons touch-
ing auy live part of the output circult or speaker
terminals, it would be advisable to connect o
2epfd, condenser in each side of the line, since the
high voltage plate potential is :xppll(?d to the
eirenit zlthough any two terminals in g pair are
at zero goteatial with respeet to each other.

[t might be advisable in as
biing the amplifier to delay the per-
manent mounting of transformers
Toountil the unit has been given a
test, as there is a possibility that

1=

LY
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these transformers nay pick up
some hum from the power supply.
In this particular job this was not
found necessary, however, although

the power supply was mounted
direcily  below  the amplifier, in
wiring, all transformer eases should
be clectrically connected to carch
other and to the negative high volt-

age which should be grounded. 'his
ix very important in the elimination

Geourd of hum diffiendties,
THE POWER SUPPLY
21, thv SOSY SO SO «ﬂws } )
Vi ey g Cable Needless to say, the power supply
G T PO PPy for an amplifier such as that de-
. - fodem THE POWER SUPPLY seribed must be of a husky sort,
Ty — Creneral indin € Hpe a3 Power Transiormer Plate io:

) valis ek side center tapl frea §

R i’i

The follow s o WardeLevsrd Vitrahm:

For == No, Sar=%, 10,0000 obms,
.’.’ N

iy il g~ ¥
i — f=olim, 1)

- ¢ flament center-tap r
. Frost filament rheosiat,

The following cepacitier are
N

Vg, 1000 ekt

— ’r ufd., S0 vatt,

itd Pt

Livwolt € hetteries in series,
By —- Surme ax By,

Tubes are UX

is1.

Caxes of transformers, jilter chokes wed condensers o grownded eleos

Erically to teduce b,
it flash=light bulh,

Silver-Marshall tapped choke of characteristies
suited to the plate circuit of the TX-250 tubes,
Eoud speaker connections should be made to
taps Land 7, 2 and 6, or 33 and 3. the combination
used being dependent on the impedance of the

isborg,

(ncorporated in the Fleehtheim Condenser

The total plate current drawn by
the tubes is around 123 milliam-
pires and to this roust be added the
current Howing through the voltage
divider on the filter output, bring-
ing the total enrrent load up to 135
or 140 mills. Allowing for voltage
drop in the rectifier tubes and in
the tilter. the trausformer shouid
have a plate supply winding rated
at 400 volrs at 150 milliamperes or
00 to 100 watts, Three filament
windings must also be provided.
two capable of handling the UX
240 and  UX-250  {ilaments and
one for the {(Y-227 heaters, Most
power transformers available in-
eorporate the plate and two 73g-
volt  windings, and the 2Li-volt
supply for the 227 tubes may he
obtained from a separate irans-
former designed for that purpose.
The latter teansformer should be
veuipped with a rheostat to accurately adjust
the secondary voltage under varving line voltage
conditions, as the value of 227 heater voltage is
fguite important.
The filter chokes should be amply large to
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handle the total cutput current without satura-
tion or heating, and the filter condensers should
be capable of withstanding the full reciifier
output peak voltage nnder no load econditions,
Filter units of the ratings specified in the cut
label of Fig. 2 should be satisfactory.

Referring fo the eireuit diagram of Fig. 2.
it- will be noted that the arrangement is quite
usual with but few exceptions. It was found that
there was no advantage in using a final filter
capacity on the high voltage supply to the UVX-
250 push-pull stage, and that the capacity avail-
able for this purpose could be used to much
greater advantage aeross the plate supply to the
227 plates. It was also tound worth while to use
hattery grid bias on the 227 {ubes in place of the
registor bias provided for this purpose us the
low end was found to be much better when using
battery bias and tendency to motorhoat on the
part of the amplifier was entirely eliminated.
Az a matter of fact, the quality in general was
found to be considerably augmented by sub-
stituting battery bias on the push-pull stage as
well, and for best results the use of battery bias
is urged. i it is desired to realize the maximum
possible output of the amplifier. the plate voltage
on the push-pull stage should be raised to the
full 450 volts available ifrom the rectifier and
filter, 'This is accomplished by coupecting the
negative “B,” positive “C” and 227 heater
center-tap wires to the outside ferminal of R,
the negative hias for both the 227 and 250 tubes
being taken from batteries, The hias batteries
mayv be of the small tvpe 227 5-volt units. four
being necessarv. The battery K. vonsists of two
4 14-volt units in series and is effective in reducing
i, sinee i ks connecied hetween the eenter
tap of the 227 heater winding and the earhodes
of these tubes. making the cathodes vegative
with respeet o their associated heaters and
preventing electron flow from the heaters to the
vathodes. The fashlight bulb ¥, connected in
series. with the negative output lead of ihe
pectitier, serves as a fuse in protecting the rectitier
tubes and transformer winding in ease of ac-
vidental short circuit of the output or the blowing
of a filter condenser. It is also useful in indieanting
eurrent variation, sinee it glows at about half or
iwo-thirds full brilliancy under normal rectificr
load, and serious variations in current cutput are
readily made visable,

In making adjustments, a high resistance d.c.
voltmeter of the multi-range tvpe is particularly
useful, and all plate voltages and grid bias
voltages ohould bhe carefully checked hefore
sttempting to pui the amplifier and power unit
into operation. The filament voltage of the 251,
250 and 227 tubes should be checked with a good
2.0, voltmeter, as there are hound to be variations
in line voltage — and the {ransformer secondary
voitages are not always as specvified, but change
under different load conditions. In first placing

OST

the amplifier in operation, it would he advisable
to vheck the plate current of the tubes with a
milliammeter, each tube being checked sepa-
rately, The grid hias voltages and gain control
should be adjusted so that none of the plate
cirrent yeadings vary with the iuput signal, as

7o Amp input
L -
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C~ FADER-SWITCH

P'lG, - FTITREE POSSIBLE FADER ARRANGE-
HENTS FOR THE PHONOGRAPH CONTROL PANEL

Phat shown tn A iy guite workable, it ncts 05 o sories
yowintienee cnd does oot enliredy eliinate the <opnoé frawe ane
~up when e the full pusition for the other, Arrangement
i pices ¢ cantrollable veqree of wiring but has bad frequeney
vharacteristics winh one tem ia ol an the full off pasition,
Fhis system olso v (e that the Fuwn s be operided
simaltaneonsly dnd nrarhut Trronpernient o0 thot arcount,
’;"Im decice dingrammed in Fig, O (s probobly the Most cortis
inctory, ua rates as q poltage divider, has a good frequeacy
cfrgeteristio (eamparalively)  and  rptieely eliminales  fhe
sl from our ,un s wher in the full 1 on' position for
the viber. Sugys ns for construction of this arrangement are
pzervie ta bhe Test.

to

variation in plate current immediately indicates
distortion, If the amplifier should show a tend-
eney to motorboat, the capacity of 'y in the
amplifier mav be inereased to good advantage.
However, with proper grid bias and input signal,
no such motorboating should oeenr,

THE PHONOGRAPH UNIT

For the furnishing of uninterrupted musicul
programs, the double turntable and pick-up
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arrangement s surprisingly  effective,  The
vhange-over from one pecord to the other is
neeomplished by means of o sbuple fader, the
transition being pleasingly gradual in etfect and
vhjectionable gaps hetween selections are entirely
ciiminated, The unit consisis of itwo Pacent
motor-driven turntables, two Pacent pick-ups
and a vontrol panel carrving s 110-volr switeh
in the sapply line to the power amplifier, two
similar switches for the turntable morors and
the fading control, The fading arrangemoent used
s ghown in the cireutt diagram A of Fig. 3, and
two other possible sehemes are shown at Band €
oif the three, C might be considered most offec-
tive, as one piek-up i entirely out of eirenit
when the other is in use. The deviee congist
a standard potentiometer with a fourrh contaer
made fo its exact electrical center. This {ourth
contact can be rost easily arranged on o pouten-
tiometer of the wire wound type. such as Electrad
or Yasley., The fader arcangement should not
he used as 4 gain control, but volume should be
adjusted by means of the gain control associated
with the amplifier.

t'he phonograph unit is mounted on a board 30
inches long by 13 inches wide and 3 inch thick.
The amplifier and power supply units are
mointed an base bogrds of the same thickness,
each being 24 inches long by 12 inches wide,
As shown in the photograph of the complete rig.
all three units ate built into a stand which is 30
inches 1 height, 25 inches wide and 12 inches
deep, outside dimensions, 1f desired, the stand
might be so designed as to also accommodate
rucks for phonograph records and the cue sheet
for motion pleture seores,

“ Public Interest, Convenience or
Necessity ”
l“‘\HE Federal Radio Commission has decided

that it is not necessary for euch individual

applicant for au amateur station ticense to
struggle with the business of proving that his
»tation will be in the public inte convenienece
o necessity. The answer Lo this question may be
vinitted,

Recently a new and complex application form
was originated by the Commission, known as
Form 5-A. Question 12 inquired: * Why will the
operation of station be in the public interest, con-
venience or neeessity?’” One ean pieture the
average amateur wrestling with this question.
The League thought it unnecessary, as the Com-
mission had ruled that the ence of amateurs
ax & class, under the regulations governing their
aperation d.].ld within the privileges reserved for
them, was in the publie interest, cte.; and sug-
wested that a vormal applicaiion from a bona-fide
amateur should be so accepted without the neces-

e
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sity of demonstration on the part of the individual
applicant,

The Commission has acquiesced. Although am-
ateurs are not excepted from this licensing stand-
ard, the Commission feels that proper winateur
aperation in aceordance with regulations sutistied
the requirements of law and accordingly on Feh-
ruary 9th the Commission took the following
setion:

*“¢m motion duly made and earried, the Com-
mission directed that auswer to the request made
of applieants for amateur radio sfation licenses,
upplication Form 5-A, as to whether ihe opera-
tion of sieh svarion is in public interest. con-
venienee or necessity, may be omitted from such

applications,” S — B,
{1

W700) is enthusiastic about the idea of making
(R cards from a zine engraving. His own cuards
were made from a drawing done in Incdia ink
on a sheet of drawing paper uhout twice the zize
of the eard. Mo particular artistie ability is
necessary to make the drawing, he sayvs, and the
zine plate should not cost wore than %5 or %,
The printing job from the plate is quite cheap
st o new bateh of eards can be struck off ai
any time without the need of fvpe setting.

The peaked audio frequency amplifier in the
four-tube “HR2Y7 peceiver I not zatisfacrory
for phone reception. For this work, us mentioned
un page 20 of the Februury ST, » switeh can be
provided to cut out the peaked stage, WICRC
proposes an alternative scheme, He has arranged
the Ford coil secondary, its tuning condenser,
grid coudenser and leak on a swall *plug-in”
base, Also he hus arrunged an audio transformer
on a similar base so that it may be plugged-in in
place of the peaked coupling unit. A further al-
ternative would be to arrange a buase similar to
the peaked unit but fitted with a resistance in-
stead of the Ford eoil secondary. Better audio
frequency characteristics would then be obtained
than with the iransformer,

Hain leaked through fhp iead-m at WsDRU
and after cleaning up the mess it was found that
the [UX-210 showed symptoms of water in the
hase, WRDRU drilled 4 bole in the base so that
the water could leak out. {Tnfortunately the
water and the vacuum leaked out together.

W2ADYZ reminds us of the five comprehensive
articles on television which appeared in the Oc-
toher, 1427, issue of the Bell System Technical
Sournal. They should be of great value fo tele-
vision experimeniers even though they were
printed more than a year ago. This and other
issues of the Journal can be obtained from the
Information Department, American Telephone
and Telegraph Clo., 195 Broadway, New York
Clity.
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Beats

By J. E. Smith*

NY FELLOW, as the saying goes, “who

knows his beats, knows his vegetables.”

That may not be a very intellectual

manner of speaking, but it is a fact that

anyone who has a good knowledge of how beats

are produced, controlled and measured, and who

is acquainted with the mauy ways in which beaf.

phenomena ean be used. certainly must have a
good knowledge of electrical principles,

Everyone knows what beats are. tJne mayv not
eonsciously be aware of the fact that he has this
knowledge, but. neverrheless, is making use of it
every day of his iife. Go to your radio receiver
and tune in a baritone or a soprano, and listen
carefully. Do vou notice how the vaice
wavers as the singer holds a long note?
1f it does not waver, tune in another
station and listen to a better singer,

What doex that iast sentence mean?
Merely. that the quality or timbre of &
person's voice, or of an instrument, de-
pends to a great extent upon the num-
ber of overtones, as they are called. in
the sound produced by the vaic i
strument., and when these overtones ure:
wenerated together they produce what
are known as beats, The heats are partial evi-
dence of either many overtones or of strong over-
ioneg in the sound, We szv partial evidence,
berause the presence of beats does not. necessarily
mean that the i{imbre or quality of & sound is
good, The beuts may result from a mixture of
unpleasant tones or dissonanees, ns they ure
(352} ”P(l,

‘That the beais have eonsiderable value, ow-
over, i connection with the rimbre or quality is
well recognized; the violinist actually produces
artificial beats #s he playvs. by rocking his finger
an the siring of the instrumeunt. ‘This makes the
active portion of his string longer and shorter by a
small amount, and so changes the piteh of the
note he is playing by & ~imilar small amount.,
This is deme several times a second. and the ear
perceives this variation of the piteh as a slow heat.
sote, In this way the violin or ¢ello, already rich
in overtones, are made to sound as i they were
arill rieher in these rones which please the ear,

It is bv means of avertones and heais that we
are enabled fo tell the different musical instru-
ments apart: o go 4 little further, i is actually
by means of these that we are enabled to distin-
guish the voices of ditferent individuals and to
cateh the varied and different shades of meaning

23
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in their voices as they speak. Men have voices
richer in overtones and beats than women; chil-
dren have voices with relatively few. That is why
they are so shrill, Sopravos have fewer than con-
traltos. This is because the notes thev sing are
higher; overtones are pitched higher rhan the fun-
damenral, and it is clear that there is an upper
fimit. to 1he eapability of the vocal cords for pro-
dueing high-pitched notes,

Let us find out what a heat is. Suppose we go on
a picnie and put up an old-fashioned swing on one
of the trees. Our lady iriend takes her seat on the
swing and we find ourselves assigned to the task
of keeping the swing going. We give it a push to

L oy
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start it off . When it comes haek we give it another
push, and soom it is swinging quite high, Now we
stop pushing it at each swing, and are conteut to
give it a shove af. every other swing. It is elear
that cach time we push it. it swings harder than
those times we do not push it. I the swing is
rocking at the rate of 20 swings a minute, we can
zay there are ten “heats™ per minute, or there
are ten times per minute during which it swings
harder. 0. if we pushed it only every fourth time
there would be five beats por minute. If we push it
every time it swings there would be no beats, for
there would be no time when it would swing
harder than at orher times,

Now we ¢an hegin to think of sound waves, for
these are cansed hy the air through which the
sound travels swinging back and forth. Suppose
wo have a eertain sound ereating vibrations of the
air in the room, and that at a given instant and at
a eertain point the air is moving in a definite
direetion, Then, Ii another sound in the room also
sauses the air ar that same point and at that same
instant to move in the sume direction, the two re-
inforee each other, At another moment, perhaps,
the vibration of the second sound will not be in
step with the first and will tend to neutralize the
vibration cansed by the first sound. This rise and
fall in amplitude of the comhined waves consti-
intes the beat in which we are interested,
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T'he number of beats so ereated is equal 1o the
iditference hetween the rate of vibration of the two
=ound waves, That is, if one wave ix vibraring at
the rate of 1000 times u second and the other wi
1100 times a second., there will be 100 beats per
1d. We shall actually hear a sound which hax
# piteh corresponding to 100 eveles per second. Tt
will be & rarher low-pitched nore. but we shall
hear it nevertheless, If the frequencies of the two
notes differ by oniy 10 eveles per secoud we shall
distinetly hear ten beats each second, but there

will not be # definite pitch to the beat nore. This
s beeause the heats are so slow that the ear ean
hear euch one separately. When the frequency
of the heats gets up to about 25 per sevond, the
ear cannot distinguish each beat sep-
arately. bui beging to perceive an
actual tone,

T'his should be suificient to give the
novice @ falr idea of what beats are.
In this article we are more concerned
with what we ¢an do with them in
elecirieal and radio ecircuits. and how
we can use them in various ways
Beats can take place in radio cireuits
us well as 1 the air, although, of
eourse, they are then caused by the [

h0990¢ 200000
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rather low note of 100 eveles per second. I we
rune the reeciver to exactly the same frequeney as
that of the earrier wave, the difference will be
zero, so there will be o hewt note at all, This i«
known as the zero beat " coudition. If we would
turn the dial still further, we should find that the
beat note would eome back aguin, stariing at a
fow piteh, gradually rising until it passes out of
andibility. 1t makes no difference which wuve hus
the higher aud which the lower {requency. The
piteh of the beat depends only on the differenee bhe-
tween the iwo.

Tet us see how bouis may be ereated in rhe
lnborutory or workshop, Tauke a simple radio fre-
queney oseillator, such s we have shown ut the
left in KFig. 1. Then rake another oxeillator,
made exactly the suyoe as the fiest, but this time
include a grid leak and grid condenser, so that
what we really have is an ogscillating detector.
“his is also shown in Fig, 1, This gives us the
satue state of affairs which we discussed in the pre-
vious paragruphs, The oscillator ar the right in
big. | may he considered to be the broadeasting
station, and the one on the left is the oseillating
receiver, The beat note passes through the af.
transformer, and may then be amplified and
bewrd ecoming out of the loudspeaker. We cun
runke the beat note any frequency we waut by
tuning one oscitlator or the other,

Cne of the simplest applications of the sci-up of
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mixing together of two or more radio
frequency oscillations in a given eir-
euit,

We are all familiar with the whistling sound
which we hear when our radio receiver happens to
aseillate and we are trying to tune it to some sta-
i As we {urn the dial around we soon begin to
hear a high-pitched whistle. Buppose we stop
there for a moment and consider what isoceurring,
sllating at
1,000,000 cveles per second (300 meters). We may
also assume the carrier wave of the station to
which we are going to tune as being 1.001,000
eyeles per second (a trifle less than 300 meters).
The difference between the two frequencies is
1000 eveles, which is the piteh of the whistle ar
note we are hearing.

¥t us turn the dial a little more, and tune the
oscillating receiver to 1,000,100 cycles per second.
The difference is uow only 100 eyeles o we hiear a

FIG. 3

apparutus is in measuring the eapacity of con-
densers, Suppose the condenser €y is a standurd
rondenser — that is. we know its capacity at soy
sefting. Tune the two oscillators 5o as to abtuin
the zero beat condition, then connect rhe unknown
condenser ¢ in parallel with C, aud reduce ¢,
until the zero beat is nguin obtained. The aount
by which we had to reduce € is equul to the
eapaecity of the unknown condenser €.,

There is a serious difficulty with this method.
however, which detracts from its uecuracy, and
this may be explained with the aid of Fig, 2, Sup-
pose, as we turn (7, slowly, the heat frequency
comes into audibility «t u very high frequency,
deereases steadily in the direction of the arrow,
and then becomes of too low a piteh for ihe ear to

perceive as a tone, In other words, the beat free ,
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quency passes below audibility. A= we cominue
to rotate (', we shall not be able to hear the beut
note again until it rises on the oiher side of zero
heat. In other words, there will be silence between
the points a and b of Fig. 2, It is clear then that it
will not be possible to set the condenser s ut the
sxaet position which gives the zero heat,

In order to uvoid this diffienlty we can make use
of an idea which is due {0 Professor Whiddington
of the Tniversity of Leeds. England. We have an
andio frequency note which we can adjust 10 any
frequency we want. in the audible runge, Let us
heat that nofe against another audible note, in
much the same manner as we ean make one string
of a piuno beat with another =tring, by suriking
the two strings fogether.

et us modulate vne or the other of the oseilla-
tors shown in Fig. 1 with a constant audio {re-
quency note, say 1000 eveles. This may be very
eusily done by eonnecting a 1000-evele buzzer in
ihe prid cireuit us shown in Fig. 3. We shall now
hear coming from the Joudspeuker two audible
notes. Une of these notes is the heteradyne re-
~uiting from ihe bearing of the two radio fre-
quencey oscillations, The other is the 1000-evele
pote of the buzzer. As €, ix rotnied then, the het-
srodyne note will eome down from above audi-
hility, as indicared by the srrow in Fig. 4. Let us
~uppose this heterodyoe note gets down to 2500
evefes, We are now hearing iwoe sudible notes,
one of which is 1000 eveies and the orher 2500
eveles, These beat with each other, o that we
hrear 2 third note of 1500 eyeles. This is culled a
~evondary beat, Suppose the heterodyne note gets

down fo 1200 eveles, Our ~ condary beat is now
200 cveles, When the heteradyne note pet
exactly 1000 eycles it has the satme frequeney s
the buzzer, so that we now have 2 enndition of
zero secondary beat, "Uhis is indicaved in Fig, 4 by
the point a,

I we should eontinue 10 rotate € we should
find our secondary beats would come back again,
gradually increasing until they passed out of
audibility. The heteradyne note would at the saine
time decrease untll zero beat is obtained below the
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tine ed of Fig. 4. Another point of zero secondary
Leat would be reached at b (Fig. 4).

In order to visualize how these various fre-
quencies change with the setting of the condenser
(s, we have spread out enormously the horizontul
seule in Fig, §. In Fig. 8A are shown the rudio fre-
quencies of the iwo oscillators, The oscillating de-
teetor is supposed to he fixed or constant, so that
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we represent its frequeney by the horizontal line
ith, As we vary €. of the aseillator, the frequency
of the larter deereases us € ig inereased. This is
indicated by the rurve cd.

‘The heterodyne note or the heating between
ihese two radio frequencies is indicated by the
curve ofg in Fig, 3B, 'That part which is below
audibility is indicated by ibe shading, The line /ij
represents the constant frequency of the buzzer.
The secondary beats result from ihe beating to-
gether of the two notes represcuted by efg aud A7,
and are indicated by the curves lwnnop,

All this may seem rather eomplicated, but
really It is simple, Tt may be made very elear hy
eutting Fig. 513 in half, along the live jn, and con-
=idering ouly one half of it ai 2 time. The action is
the same on hoth sides of the line fi. Depending
vm the setting of the condenser (', it is possible to
bear oune pote, or iwo or ihree notes simulta-
neously. For instance, when (', is ai « (Fig, 5B)
the only note heard is the i00U-cyele note of the
buzzer, When set gt 4 two notes are heard. the
f00-eyele buzzer note and the secondary beat,
note. When set at 2 all three notes are heard, viz.,
the 1000-cvele buzzer, the heterodyne, and the
secondary heat notes. The heterodyne has its zero
heat at f; zero secondary beat oceurs at m and o,
It is very interesting to hear these various notes
travel up and down the seale as the condenser is
turned slowly,
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in applying the system to measuring eapaciiy
of vondensers, zero secondary bheat is obtained,
the unknown condenser is shunted across the
standard, and the standard readjusted until zero
secondary beat is again obtained,

Another applicution of the beat. phenomena ix
found in sysrems which are employed for stund-
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to bedat any of the barmonics of rhe one against
uny of the harmonies of the orher, For instance,
rhe fourth harmonie of the tuning fork (4000 cy-
cles) eould be made to heat with a gxth harmonie
of the generator. (learly, the generator would
have to be set at a frequeney of 000 6 or 667
crvles per seeond i order to obtain zero beat. and
thus this point on the ealibration
eurve of the generator is obrained.
it was possible to use harmonics
of the tuning fork and of the ge
rator up to the 10th and in this
manner obtain about fifty points

on the ealibration eurve,

There are many other wayvs in
which the heat principles can be

0 COMPARING W oy b0 CRYSTAL
CIRGUIT .

'; gj CONTROLLED
" b 5 QSCILLATOR

utitized., wot onily in measuring
vapacities and inductances, but for
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ardizing {requencies, Some interesting work wes
recently done along this line by Dir, Jolliffee and
Miss Hazen, of the Bureau of Standards.

teferring to Fig. 6. the ourput of a special pre-
eision tuning-fork operated by an astronomiecal
vlock was amplitied at low frequencies by & har-
maonie amplifier. This is an ordinary audio fre-
yueiiey ainplifier which is adjusted to disrort the
signal applied to it. In doing this, & large number
of harmonies ol the signal is created. At the out-
put of this amplifier is connected a filter, which
s lects, sav, the 20th harmeonie, There is ihen im-
pressed on the second harmonic amplitier 2 Ire-
nueney which Is exacliy 20 times the original. or
20,000 eyeles per second, if we assume the original
to he 1000 eveles per second, The 20th harmonie
of this may again be selected from the second har-
nonie amplitier by another filter, furnishing us
vith a frequency which we know to be eractiy
400,000 eveles.This is now amplified by an am-
plifier which does not distort,

“uppose now it is desired to compare this fre-
yuency with the frequeney of a crystal-controlled
osecillator, which is supposed to have g frequency
nf 400,000 cycles. The standard frequency of 400.-
Q00 eyeles is made to beat with the frequency of
the erystal-controlled lator, and the beat
note which is obtained is clearly rhe difference he-
tween the two frequencies and iz the amount by
which the erystal-controlled oseillator is in error,
*I'hig error may be measured in a variety of ways,

Another interesting application of the beat
principle was deseribed by 8. Harris in the Pro-
ceedings of the 1. R, E. for April, 1926, It was de-
sired to calibrate an ordinary audio-frequency
aseillator or generator, and the only standard
sonree of frequency available was a simple 1000-
eyele tuning fork, Advantage was taken of the
fact that both the generator and the tuning fork
were rich in harmonics, aud that it was possible

nearly all kinds of frequency
standardization and calibration
in systems which require the ac-
enrate determination of resonance.

Letters to the Technicul Information Serviee
still indicate » wide-spread misundersianding
over  the terms “microfarad™” and * micro-
icrofarad.” The unit of capacity is the farad - -
# unit far too large for practical use in radio
work, ft replaced by sub-multiples; the
ricrofarad and the micro-microfarad. The micro-

iy

furad is one millionth of a furad and ihe micro-
microfarad ix one millionth of a microfarad.

A condenser of D0OUS microfarads (ufds.; ean
therefore be sadd 1o have a capacity of 500
micro-ricrofarads  (uufds, i, The conversion of
icrofarads to micro-microfarads, in other words,
i merely # matter of moving the decimal point
six places to the right.

WHOC has recently been in communication
with the Byrd expedition, The Press of Durharn,
North Carolina, thrilled, states, © Whitaker ox-
peeis to continue his talks with the Byrd operaior
through the medium of the erackling spark which
sends the Morse continental code hurtling across
the fremendous space which separates Durham
from the polar vovager,”

.

WOFTIG suggest that the cover of September
1028 ST, {ogether with the A R, R, L. emblem.
makes a good painting for a slicker!

WARZ has added a UX-222 to his long-wave
honeyeomb-voil receiver and finds it highly etfec-
tive. The existing primary of the receiver serves
as the plate ¢oil for the screen-grid tube, 1 new
primary being arranged in the grid circuit of this
tube, mhielding undoubtedly would be an ad-
yvantage but WHRZ's receiver operates splendidly
without it.
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Alternating Current Rectification as Applied
to Radio
(In two parts—Part 1)

By R. J. Kryter*

r' HFE ease and cconomy with which
alternating eurrent mayv be gencerated
and distributed has made it widely
available throughent this eountry. As

a result. the majority of the deviees and processes
nsing clectricity, whether in the factory or in the
home, have boen adapted to operate on this form
of eurrent, The only ronspicuous applications
of electricity requiring direet current have been
in the ficlds of electrie fruction, elevaror service,
and eleciro-chemicul provesses. These applica~
tions huwve all been on such a large seale that they
justify the special genepation of direet. current;
ar the eperation of large conversion planis using
efficient rotating muchinery,

T'he field of radio commumnication also requires
direct current., but at such a4 variety of voltages
atied currents, at such low powers and in g0 many
segttered installations. as to make the ahave
methods of supply impractieal. As a result, the
rapidly espanding radio art has engendered a
sudden demund for cheap, low-power rectifiers,
aud the entire problem of small-scale alternating
sirrent rectification has beeowe a specialized
branch of radio teehnology, ‘The peculiar require-
ments of radio have revived interest in many
methods of reetitieation which had heretofore
neen mere faboratory curiosities, Some of hese
requirements set forth approximately in the order
af their unportance ure us follows:

The rectifier must be cheap.

2 bt must be reliable.

3. 1t shonld have loug Iife.

I, 1t should vequire the minimum  of

attention.

A, Tt shondd be compaet,

4. Lt should be silent in operation, ratse no
radiant  electromagnetic  disturbance
and eontain no moving parts,

. It should be efficient,

-

The ranges of voltages and currents which these
pectitiers must handle are roughly from one to
five amperes at two o iwelve volts and from
twenty to five hundred milliamperes at one hun-
sdred to three thousand volts, covering a power
range from two watts to one kilowatt.

The vamouq rypes uf rectifiers {ultilling the

+ Regearch Iugnm. f'rest-0-fite  torage  Rattery
Carporation, Indiauapolis, tud.

more important of the ahove reguirements are
as follows:

Fleetrolytie,
fa) Aluminum,
b} Tantalum,
Thermionic,
€ias Condudtion,
fa) fungar,
tb) Meveury Are.
w) Helium,
4. Drv Contact.
1) Copper Sulfide,
thy Copper Oxide.
A, Vibrating.
¢, Rotating.

i

E:

s

Of these various types the electrolytic rectifier
iz the wost easilv adapted by the experimenter
to his speeial uses: the helium tube 18 best for
small currents at medium veltages: the mereury
are is the most versatile; the Tungar is best for
heavy eurrents at low to medium voltages; the
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FIG ¢ PHE WAVE FORYS ORTAINED FROM 1 A-
RIOQUS WECTIFIER ARRANGEMENTS AND CON-
PHTIONS

fhermionic valve is best for moderate vurrents
at high voltages; the dry eontaet type is best for
stmall ewrrents at low yoitages. The vibrating
pectifier fails completely 1o fulfill requirements
No. 2, Noo 4 and No, 6 and has fortunately be-
come obsolete. The rorating fmuchine usually
fails to fulfill items No, 1, No. ! and No. 5, and
never fulfills item No, 6. Hs (hdmvtm istics and
application form a special study. Therefore,
nhr*mng rectifiers and mfanng machmerv will
roceive no further treatment in this article,
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THE PROBLEM

“Rectification,” as defined by Jolley, ““should
entail the conversion of a current which fluctuates
symmetrically about an axis of fime into one
which fluctuates in any fashion whatsvever un-
symmetrically about the same axis,” thus the
alternating current sine wave, A" (g, 1) will
be pectified if converted into any of the wave-
forms =B O <D and

E’ SR G
“H.” The latter two are spoken of being “com-
plete”

ication, inasmuch as the ewrrent
wholly in one direction; the forms “D" uid
SE” are called “incomplete” because of the
presence of a negative wave, Forms “C7 and
SO ealled perfeet” reciifiention, hecause the
foops of the original sine curve have nof been
altered in shape, Ciurve “B™ represents half-
wave rectifieation, the original negative loop in
“A" heing completely suppressed. Curve » (7
represents full-wave rectification, the negative
foop iu A" being reflected across the time axis
into & positive position. Curves “ B and

representing perfeet vectification, will be ob-
tained only from a rectifier which follows Ohm's
jaw in its “open’ direction, possesses neither

reet

.;('1 s

capaeity nor leakage, aud works into a pure
rexistance load. -

LECTROLYTIC A&
FIBED IN THE e

HCTRODE
phite and durtron nre also skown,
e renttlation, an abenioem and

TR
PROTECTED ALUMINT \[ E
Ineri electrodes of hoth gray
The thira hole in the eap
ane [rerl electrnde being emplopd,

PTECTROLYTIC RECTIFIFRS

The clecirolytie valve is one of ihe oldest
known  devic for rectifving an alternating
carrent. it is simple and inexpensive to construet,
the necessary parts usuolly heing found in uny
experimenter’s workshop, It is especially prized
by the amnareur beeause it can readily be ndapred
to a wide variety of conditions, [ts aperation
depends upon the faci that many metals when
immersed in suitable solufions offer & imuch
greaier resistanee io the passage of ecurrent in
une direetion than in the other, This eurious
behavior is probably due 1o the faer that the
mietals in qllLstlQI] forn on their surfaces a porous
oxide film filled with gus. This gas-film permirs
the passnge of elecirons from ihe metal electrode
into the solution, but obstructs the passuge of the
iong from the solution. In other wards, current
flows freely through ihe well only when the

Arrin, 1020

rectifving metal is the negative elecirode of the
0"0_411,

This valve action is demonsteared by raany
metals, but is most vonspicuous in the cuses of
aluminum and tantalum, Tantalum, @ vare metal
elosely allied to tungsien, will rectify in almosi
any electrically conduciive solution, while alumi-
num reetifies only in eertuin weak olecirolytes,
Inasmuch das the sluminum rectifior is better
known and mare widely wvailuble, it will be de-
seribed at greater length,

Auminum rectifies best in solutions of the
complex orgnnie galts of wmmeonium, sodium,
and potassium, Although it will operate in solu-
tions of carbouates, borates, or phesphates, it
i nr its best i wixtures of elirates, warirntes,
oxalates and the like. In general. the heavier and
more complex the organie neid with which the
anunonium s combined, the better the vectilicen-
tion, Auminum will not reetify in ihe presenee
of strong wcids, strong bases, chlorides, sulfates
or nitrates, Usually 1 operntes best in o weakly
aeid solution, Solutions huving even o nuld alka-
line veaetion canse rapid disintegration of the
sluminum. Although, theoretically the solution
should sutfer uo change during the rectifieation
process oiher than n loss of warer, uetually, a
progressive  decomposition takes place which
eventually destrovs the clectrolyte, As long as
the rectifier is not overloaded, this destruction
proceeds at o regular paee depending wpon the
rmaiure of the solution, so that the tife of a given
solution can be sinted in terms of quantity of
eleetricity reetified per unit volume, The dife of a
simple inovganie =olution (sueh as horax) is very
short eompared to the fife of suitable organie
mixtures such us than deseribed below,

The aluminum eell, in conumon with all other
elecivolytie rectifiers, displays the phenowenon
uf “brenkdown mit‘\u " much as s done by an
insulator. For any given combination of metal
and colution there is a ceptain eriticsd voltage at
which the oxide il is disrupted aud the valve
action is at first seviously impaired aod finally
destroved  aitogether, This  breeakdown is ne-
companied by a sharp vise in the tempesature of
the solution, pitting of the élecirode, disiuregra-
tion of the clectrolyvre, and often by visible aveing
o the recdifving surfnes, Furthermore, the atann-
tim vetl does pot offer an infinite resistanee to the
How of currenn in the reverse -hrmtmn but o fi-
nite high resistance, fn other ;, it has n
definite leakage, This leakage  inerens \
vapidly with iucreasing ie rature. For this
Feason it is very important that the temperature
of any sluminum reetifier be propevly controfled,
As the iemperniure vises, the leakage eurreng
inereases, and the /2R losses of thix leakage cur-
reui. furrher  increuses  the tempersinre, Phis
eauses the feakage current to inerewse s6ll further,
and the cyele pepeats unill fuilure of the eell
accurs, This viclous cirele begins ot o ecertain

«,mvi(
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eritical temperature which is characteristic for
any given metal and solution much as in the cuse
of the breakdown voltage. In fact, {ailures of an
clecirotvtic valve, through excecding either the
breakdown voltage or the critical temperature,
produce the saume cifects and are probably due
primarily {o the sume causes, numely, the speed-
ing up of the uegative ions in the solution until
their veloeity is sufficient to penetrate the oxide-
gay diclectrie film, This lenkage effect produces
2 wave-form such oy shown in “1 of Fig, L

Following are two formulas of suceessful
roctifier solutions iogether with their operating
charaeteristics:

Solution No. 1
#*\ramonium citrate. . ... .......... 425 gms,
Clitrieaedd . ... o000 oo .. 368 gms.
Ammonium phosphate. . ... ... . 150 gms.
Potasstum eitrate. .. ... ... .00 e 8 gins.
Distlled water. . ... e ee. 1000 e,
Solution No, 2
*Citric acid. . ... L. e 54 gma.
Ammonium phosphate. ... 150 gms.
Potassium ¢ltrate. ..., . ovonerenan S gms.
istilled water. ... ..o oo 1,200 ce.

The ehemicals used must be pure and should be
dissolved with the vid of gentle heat. The fjual
solutions shonld be practicadly colorless and of a
SYTUpy consistency.

“olution No. 1 has a4 maximum working voltage
of 160 volts (r.nus.) per eetl, a breakdown voltage
of 210, o eritical temperature of 120° F,, and a life
of 69 ampere hours per 100 ce. of solution. Bolu-
tion No. 2 has & maximum working voltage of 130
volts (r.m.s.) per cell, u breakdown voltage of 160,
a critical temperature of 110° F. und a life of 91
ampere hours per 100 ee. These solutions darken
graduallyin use, becoming almost black at the end
of their life. A piece of litmus paper may be nsed
ta test the vondition of the solution, When the
solution beeomes alkaline, i.e., turns red litmus
paper blue, it is exhausted and should be replaced.
Both the solutions are non-poizonous and non-
eorrosive, The only preeaution nceessary in
handling them is o nvoid eontamination, Evapo-
rution should be offset by the addition of fresh
solution or of distilled water; tap-water must not
be used. Evaporation ean he reduced and the
arowth of mold prevented by covering the solu-
tion with a layer of oil,

Phe aluminum used in an eleetrolytic reetitier
should be of the highest possible purity, as im-
puritics in the metal cause loeal aciions which
eorrade it. The only impurity which can be tol-
erated in any amount is copper. The aluminum
nay bein any convenient form such as rod, sheet

P

# 1 avoirdupois vunee 2 ans,
1 apothecary’s ounce .1 gms.
1,000 ce, 2.8 fiuid ounces,
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or wire. The hest eleetrode, however, consists of
an aluminum rod, rounded on the end and pol-
ished smoothly all over, Sharp corners, edges and
rough surfaces tend to concentrate the electro-
statie field and break down the film, whereas
rounded, polished surfaces maintain a4 uniform
field and a nuch more homogencous and tenacious
film. The diclecirie layer swrrounding the utumi-
num is exstremely thin, making the potential
gadient very high; thercfore ihe clectrade
should be shaped the same ss it would be tn
carry high potentials in the open alr without
worona. A rounded and polished aluminum elee-
trode “forms " much more quickly and maintaing
its film much better during idle periods than does
an ordinary rough irregular surface, If the cell is
o remain idle for uny fength of time, the elee-
trodes should be removed from the solution,
washed and dried. The dried film thus obtained
is surprisingly permanent.

The inert. {positive) clecirode for the rectifier
may be of graphite, iron, lead, or a non-corrosive
alloy, such s *Durion.” Piano wire or high
carbon drill-rod make exeellent ineri electrodes.

A econvenient reetifier enil consists of o glass
boitle 114" in diameter and 4" high, carrying
elecirodes i5" in diameter and filled with about

WO IYPES OF RLECTROLYTIC RECTIFIERS

ARE SHUOWN ABOVE
T the Ieft ds o sle-eell nrdt nsing tantolum electrodes,
Phe single o<l 1s of the vluminnim-lead type, he eap shown
iHusirates n method which prosides protection o both elements
allowing ondy o short length to be copesed 1o the dectrolyte,

90 ec. of solution. Such a cell, if properly venti-
luted, will continuousty reetify 100 milliamperes
ot the maximmum working voltage. If the alumi-
num clectrode be rounded and polished, and pro-
tected by a sleeve or rubber tubing so that only
¢he lower inch is exposed 1o the solution, a new
eell should “form” sufficiently for use in one
mintte and should shiow w final lcakage current
of not over 0.1 milliampere at 150 volts d.e,

Since any eleetralytie valve funetions by virtue
ul an exceedingly thin dielectrie lnyver interposed
between the solntion and the active electrode, the
valve displays the phenomenon of capacitance
inasmuch as it contains two eonductors sepa-
rated by an insulator. In ihe “closed” valve,
some current will flow through this inherent
eapacity and render the rectification incomplete,
This effect is shown in wave form “E” of Fig, £,
For this reason it is desirable to reduce, as fur us
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possible. the aren of the electrode in order to re-
duce the internal capuacity and therehy produce
more perfect rectification. The elecirode should
be of such a size that the current density will be
at least. Hir miliamperes per syuure inch, but not
greater than 2500 ma, per sd. in. The higher the
eurrent density, the more complete the rectifien-
fion, but the lower the energy efficiviey. Béetificn-
tion ratios in half-wave vircuits as hlgh s .62
are obtainable, althongh the usual values ave 0.4
to 0.5, bumlarly, although power efficiencies up
i0 T0%, are prmiblo. the usual rectifier will have
an efficiency of 2007 -— 1047,

ELECTROLYTIC CONDENSERS

The inherent capacitance of an electrolytic
valve is made use of in the electrolytic condenser,
Huch condensers can be designed to give wvery
large capacities in stnall spaces, and furthermore,
are surge-proof and seli-healing. In this applica-
tion, the rectifying metal is the positive electrode,
us the condenger eperaies in the “closed valve”
position. An excellent solution for an electrolytic
eondenser consists of 5097 of the above solution
No, 1, 25v7, glyeerine and 5% aleohol. The
active electrode should bhe polished aluminum
wire wound in coils, and the inert electrode may
be a graphite or iron rod, or may be formed hy
the container itself in case the latter is of iron
or tin. Using this construetion in the 1%
glass bottle mentioned above, it is possible in
build a 30 ufd. condenser having a working volt-
age of over M0 volts d.e. When completely
formed, the capacity at 150 volts d.c. should be
ahout 0.4 microfarad per square inch of acfive
aluminui surface and the leakage current should
not be over 0L.05 m \lhampere per microfarad.
Ag the forming voltage is increased. the capacity
of the cell is reduced and the leakage current
increaged, In an eleetrolytie condenser it is
casential that the electrode and elecirolyte be of
high purity, otherwise objectionable leakage
eurrents will oceur and the film will not be per-
raanent. The condenser described above will
“reform’” in twenty to thirty seconds afrer
an idle period of one week,

TANTALUM CFLL

The iantalum eell, popularized under the name
“Balkite,”" is hnilt around the peculiar proper-
ties of the rare metal, tantalum. Rince tantalum
will rectifv in aimmt any conducting liquid. the
electrolytic used is 1.200 sp. gr. sulphurie aeid
solution since this material is cheap, easily ab-
ined and has a high electrical conductiviry. The
dddition of 197 by weight of ferrous sulphate as
4 dopoiarizer increases the output and eﬁioiency
of the cell. T'he tantalum rectitier **forms” in-
stantly. maintains its film almost indefinitely,
and shows a negligibly small leakage. Further-
raore it iy almost unatfected by temperature and
will vectify satisfactorily in u boiling solution.
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The anly drawback fo the use of fanfalum out-
side of the difficulty of obtaining the metal lies in
its low breakdown voltage. ‘The maximum work-
ing voliage is 30 volts per cell and the breakdown
voltage is about 13, For this reason it takes six
rantalum cells in & “B” socket power device to
o the same work that ean be done by one aluni-
num eell. The tantalum eell, however, is rugged,
reliable, and has a long life. The small size tanta-
lum trickle chargers have an average useful life
of 1000 ampere-hours. Due 1o the reduced leak-
age and low infernal resistance, the iantalum
cell is wore efficient than the aluminum eeil,
an ordinary S-ampere battery eharger having an
energy efficieney in the cell itself of ahout 40y,
Tantalim cannot be used for electrolvtic con-
densers beeatse of tis high cost,

Ferro-silicon has also been exploited com-
mereially as a rectifier. Tt operates satisfacrorily
in sulphurie acid solutions but has the low break-
down voltage of tantalum. eombined with the
feakage effects of aluminum and cousequently
iv in general inferior to either of the abhove
materials,

THEKMIONIC RECTIFIERS

I'nder this heading are considered only those
hot-filatnent rectifiers operating in sneh o high
vacuum that the entire current is earried by an
eleetron  stream, as ex‘vmpliﬁod by the well-
known * Fenotron™ ar © Rectron® fubes, These
rectifiers ure moderate in price and may be o
tained in g variety of sizes; they are suitable
for high voitages, are very reliable in operation,
and are practically the only devices giving
sperfeet” pectification, Sinee they represent the
best. present. answer to the problem of medium-
current, high-voltage rectification, their proper-
ties wiil he considered in some detail,

Hot hodies emit from their surfaces small dis-
erefe units of negative elecirieitv ecalled *elec-
irons.” The rate of emission of eleetrons from =
given surface is dependent upon the temperature
and the nature of ithe surface. the emission in-
sing rapidly with rising temperature. When a
hﬁatmi filament is placed adjacent to a cold elec-
trode in a highly evacuated vessel, electrons are
shot off the filament and impinge upon the eald
plate, imparting to ihe larter & negative charge
and leaving ihe tilament positively charged, This
charge builds up to the point where the blanket
of pegative purticles around the filament (spuce-

e prevents by repulsion any further emis-
sion of olectrons, If a source of emf. be con-
nected between the filament and plate in such n
way as 10 make the plate positive, then the ex-
cess negative charge ou the plate will be neutral-
izod and a current will flow in the circuit, this
curreni, being carried heiween the filament and
plate solely by the clectron stream issuing from
the former. If the polarity of the c.anf, be re-
versed, thai s, i the plate be wade negative,
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then this additional negative charge assists the
space-charge in pepelling the elecirons shot off
from ihe filament and as 2 result the flow of
enrrent in the eirewit siops instantly and eom-
pletelv. Thus in this simple deviee we have an
olectrical valve muech like an hydraulic check-
valve, in that it permits the How of eurrent in one
direction only. tnlike the eleetrolvtic reciifier,
this device ias fong us it is maintained within
normal operating mits) offers a practically in-
finite pesistunee in the elosed valve direction, ie.,
it has no leakage, Furthermore, its internal
capacity s so small as to be negligible at comnmer-
#ial frequencies. Under normal conditions its
aperating characieristies remuain remarkably con-
stant durthg its useful life. independent of temper-
ature, load. ov prior treatment,

Just as the hebaviar of an electrolytic cell is
dependent upon the chemical and physieal nature
of the active electrode, so the hehavior of a
thermionic tube depends on ihe chemical and
physical nature of the filament. surface, The ease
with which clectrons are emitted from the surface
of a substance varies greatly among different
materials but is characteristie with any given
material. We ull know that a relatively high
temperature is neecssary to evaporate mercury
in the open air, whereas water hoils with the appli-
tion of gentle heat and chloroform evaporates
freely of its own accord. In the same way, tung-
sten or platinum must be hrought to a bright
white heat in order to ohtain sufficient eleetron
emission for practical purposes: tungsten con-
taining # small amount of thorium will operate
equally well at considerably lower temperatures,
whereas alkaline-earrth oxides will funetion at a
barely visible red heat. In this way we might
elagsify thermionie valves according to the nature
of their active surfaces. The plain tungsten or
platinum tlament is obsolete; the thoriated
tingsten filament (as exemplified by the 1TN-216-
B) has long been in favor but is now being dis-
placed by the more efficient oxide-couted filament.
such as is used in the TTN-281, The oxide-cnated
filament rhns at the lowest temperature of the
three and consequently is the most efficient in
the sense that a much greater maximum plate
current may be obtained from the valve for a
given wattage expended in heating the filament.,
For purposes of interchangeability, the oxide
filament of the 281 has been designed for the
same current and voltage as the thoriated fila-
ment of the 216-B. As a result, ut light loads the
niew tube is no more efficient, from the standpoint
of filament power than the older tube. However,
it is possible fo obtain safely much greater recti-
fied eurrents from the new fube than could be
obtained from the old one, and at these heavy
Ioads the filament power becomes a smaller per-
centage of the total power in the cireuit and
thereby demonstraies superior efficiency.

The average useful life of an oxide-coated

¥
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filament, is very great, exceeding that of any other
type emdtting surface now in use. It is very
important, however, that the filament should not
he overloaded by applving hearing  veltages
ahove the rated values as overheating of the tila-
ment eauses abnormal coneentration of the emis-
sioh on vertain detive “spots”™ and quickly ex-
hausts the filament. When such exhanstion of an
oxide-couted flament vccirs, no restoration is
passible, the tube being completely and per-
manently ruined. With the thoriated tungsten
filament, however, the situation is different, inas-
miteh as an exhausted filament may often he
“rejuvenated.” In ease of the thoriated tungsten
iilament the majority of the emission is from the
traces of thorium present on the surface of the
filament. wire. ‘This thorium is originally incog-
porated in the filament, cither as a cove of tho-
rium ozide in the center of the wire or as a
thorinm uallov dispersed throughout the wire,
in cither case a teraporary overload will exhaust
the surface thorium. More thorium can be brought

THE 351 — THERMIONIC RECTIFIER

to the surface from the hody of the wire hy
cooking” af, u veltage slightly higher than nor-
mal, applying no wvoltage to the plate during
this process. To vejuvenate the filaments in
UN-216-Bs or U N-210s, they should be ecovked
at. 9 volts for 70 minutes und then tested for
omission. The “eonking™ is econtinued in 50-
minute periods until the emission shows no fur-
ther improvement. There is no point in
ing’" Jonger than two hours, as uny tube which,
has not reached an acceptable value after this
length of time eannot be reactivated. To test the
rmaission, the filament should be burned at ex-
avtly six volts, and 125 volts applied to the plate
of a 216-13 or 100 volts applied to the plate and
grid together of a 210, Normal tubes will show an
omission ewrrent of 150 milliamperes or more,
but the performance of the tube will be satis-
fuctory if the eurrent is greater than 55 milliam-
peres, A TIN-251 should be tested for emission
with 7.5 vnlts on the filament and 150 volts un
the plate. The emission should not be less than
200 milliamperes,

"T'o prolong the life of the filament it is generally

i

cook-

iCaniinued on puge .54
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“Dress”’

By C. J. Paddon*

RESS may convey to one’s mind any of

a number of impressions, Tt may, for

instance, mean more money spent on the

OW or, perhaps, a new pair of pants or

even the bnsiness of making a straight line out of
& company of soldiers, 1t is also used in engineer-
ing to imply those last little touches o a job that
make all the diiference in the world beiween a
professional-looking, finished-uppearing layout

and something that just works. ** Dress™ is the
indes of the pride and thoroughness of the
workman.

it seems to me that “dress” is a quality not
usually found in amuteur radio stations, The
probable reason for this being that the amateur is
usually so anxious to try it ont once it is working,
that the mere question of appearance doesn't
seem to be of great importance.

FICOL ¢
stiteh dlinstraied  here umll
thismgh the yall o the cord
1 dight,

The tupe of
ain tight
untny lengthy

If the mere looks of & station were the only
regson for “dress,” it would be of small impor-
tance but there is a great deul more to it than
that: How many times has a dangling lead been
the eause of a blown tube or meter? How many
_times has it bect necessary 1o waste an hout or so
in getting a haywire layont in shape, when
systematic installation would have speeded
things up and allowed the particular job in view
to be finished in half the time? [low many times
have you missed skeds just beeause the ontfit
went on the bum and it was impossible to locate
the trouble due io the mess of wiring?

All right! That much for destruetive eriticism;
v about something helpful? The simplest use of
“dress” is the cabling of all leads carrving low-
frequency or direct currents, Suppose, lef us say,
there ure seven leads coming up to the set trom a
pnmﬁr supply on the floor, W hv not take these

250 West 57th S¢., Ciu-

rical Research Products,

seven leads and run them along in a bunch, Thev
can he lashed rightly together with a piece of
hard cord using & “*whip stiteh”™ ag shown in
Fig. 1.

There are several manners in which the cord
ean be looped about the bundle of wires but only
one that allows each individual loop to tie itself
tightly in place. A careful study of the stitch

BEFORE

AFTER

I

Laadp Sarivie mm oi han e bog

e ot 0ItaTned Ne

donen,

illustrated in Fig. 1 will show that the cord rin-
ning lengthwise is passed under the loop which
binds the bundle together. Each loop, therefore,
locks itself in place and after it is pulled tighrly
in position, it is difficult to loosen or move it.
That portion of the cord running lengthwise does
not have io be pulled tightly in vrder to keep the
loops from loosening. This 1s of extreme bmpor-
tance especially if the stitching is applied 1o a
cable that has several twists or turns in it. Anvone
who has iried to sew cable with a slip stitch will
appreciate this,

I the cable is oue of the more complex affairs
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in which the many wires are fanned ont to various
instruments as it runs along, it would be best to
eut the wires somewhat longer than they actually
need be and start sewing from vne end before
rutting and skinning she other terminals to fit.
fn this way the wires can be fanmed out as the
position of #he various iustruments or binding
posts demand without any necessity of their

2 Bave

Frigment
lianstormer,

| Fower
«4&,%0[}[

LG 3
A yeneral idea of how condudt may be oned. Tt ix poy-
rewdarly wivantageans when the pomrer subpbly 8 af o dizgtance
Srom the seb, Al sorts of outlet and switch bores weay be abtnined
at mast aug goud eleetrical sapply howse, Pipe olips oy be
weedd to hold the coduil to the woll, floor — ar what have goud

being doubled back along the ecable or having
part of their length which coald be included in the
cuble run along outside of it,

"T'he cable is staried by bunching two or more
wires together and after the cord is wrapped
around the bundle twice, a square or flat knot is
tied. From there nn, stitching is employed and
additional wires are taken into the bundle or
fanned out of it as the circumstances may require.
A few experiments will show how simple the job
actually is. So much for eabling!

The next step in the right direction is to get
some of the flexible metallic tubing known as
¢ireentield and run the wires in 14, This tubing
should, of course, be grounded because the nearer
to ground potential power lines ean be brought,
vhe better otf you are.

The best possible method would be to run the
leads in conduit. This used to require a fot of pipe
cutting and threading but, fortunately, there is
now available, 4 line of Hittings ealled ** Wondu"”
that are attached to the pipe and make good
eontact without the necessity of threading. These
fittings are wot partienlarly expeunsive and the
only tools needed are a huck-saw and a wrench.
There is an unlimited assortment of tools to
ehoose from and with the amount of ingenuity
usually possessed by an amateur, a beautiful
tinished-looking job can be made.

After the conduit runs are in place they should
be suitably grounded and given a good coat of
black asphaltum paint which will be dry in an
hour or so, leaving & hard glossy finish.
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By the use of conduit, we supply ourselves with
a shiclded power supply line that reduces the fire
hazard to nothing, which is a 100077 improve-
ment in looks and which effectively Lanishes the
uld dangling lead hazard.

Alternating Current Rectification
as Applied to Radio
(Clontinued from page 3¢)

advisable to hurn the sume at a slightly reduced
voltage. It is good practice to use a voltage from
547 to 104, below the rated value, Lower vol-
fages may increase the plate resistance unduly
and cause overheating. The practice of nnder-
burning is especially valuable in the ease of oxide
coated tilaments, such as used in the TIX-2SL.
When burned at rated voltage these filaments
have such a greai total emission that if short
eircuited even momentarily, they will destroy
themselves, When the filament is underheated,
however, the rmission is greatly reduced and
under proper conditions the saturation current
on temporary short circuit is not enough to
damage the fnbe. Buch protective underburning
of the filament does nof materially reduce the
output of a tube us a vectifier, but vauses the
ovutput wave to be flat-topped ag shown in “*H”
of Fig. 1. In the case of 1TX-281s used on high
voltage cireuits it is advisable to further protect
the tubes by the use of a suitable fuse, otherwise
failure of a high-voltage condenser would im-
mediately destroy the tubes, A six-volt dial light
is convenient for this purpose; it will usually light
to normal brilliancy when carrying the full output
of a pair of 251s (150-200 ma.) but will burn cut
before the current becames great enough to darm-
age the tubes. A further method of tube pro-
tection by judicious design of the filter eireuit
will be taken up in the latter section on * Filters.”

The guaranteed life of the TIX.281 rectifier
is 1U0D hours, but in actual service it will average
3000 hours at {ull load. The tube wag provision-
ally rated at v50 volts a. ¢, and 100 ma. output
eurrent, although the final rating was reduced to
700 volts a. e and %5 ma. output. This means
that with a single tube in a half-wave cirenit
{Fig. 2 Ay, it s possible to obtain 20-100 ma. at
500-700 volts; with two tubes in full wave vir-
enit (g, 2 ), it is possible to obtain 150200 ma.
st COD=T50 volts; using two tubes in a voitage-
doubling civenit. (¥ig, 2 D). it is possible to obtain
S0-100 ma. at 900-1300 volts, and using four
tubes in the same cireuit (two in parallel in each
leg) 100-200 ma. can be obtained at the sawe
voltages. .

The voltage which can be applied across a
thermionic valve is limited only by the value at
which ionization of gas aceurs, or arcing across
the stem press. In the case of the 216-13, neither

{Continued on paye 50)
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Notes on Distortion in Audio Frequency
Amplifiers

By J. R. Nelson™

HE subject of resistanee- and imped-
ance-coupled amplifiers has been treaied
quite extensively. One phase of hoth
istance- and impedance-coupled am-
plifiers has been neglected. The stage preceding
the power tube is called upon to deliver & large
voltage in order to swing the grid of the power
tube because there is no step-up ratio in voitage
hetwenn the plate of the amplifier fube and the
grid of the power tube as there is in the case of
& iransformer-coupled eircuit.: More distortion
may he present in the resistance- or impedance-
coupled amplifier than there will be 1 the trans-
!ﬂl‘mFl-Luilpl(‘f{ araplifier,

Iixperienar has shown that ahout 5¢; of serond
harmonic voltage is the maximum valne that
should he present without a noticeable decrease
in quality. ‘This value is much greater than the
maximum allowable value in gome cases of tele-
phone work which is 1710, Although 3¢, scems
a rarher high value, it may eagily be exveeded
tniess care is taken in design of the amplifier,

The usnal method of designing a resistance-
coupled amplifier is to determine how mueh the
low-frequency amplification may fall off fram the
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maximum amplification per stage. The ditferenr
stages are usually designed alike so the pereent-
age of the !nw-trpqucnrv amphification fo maxi-
murn amplifieation, designated here by A, is A
to the #th power; 7 is the number of stages, For
example, if the value of A for a single stage is
00° ., the perc cutage of low-frequency amplifiea-
tion ro the maximum amplifieation of a two-stage
mphﬁer is 90%2 squared, op 3190

The stage prece LiJ_ﬂE the power mho is called
upon {nr a large plate swing so that a more logical
method of designing the amplifier is to design
this stage =0 that it will deliver the required
yoltage with a minimum of distortion. This re-
quires rhat its grid will not swing positive. The
other stage or stages may he designed so that the
amplifier will have the correct frequency ampli-

s Engineering Department, £, 4, Cunningham. Inc.

fieation characferistic. For example. assume that
the ampliﬁmtion at fifty exeles of g two-stage
mnplmcr is required to be af least %0¢; of the
rnaximutn amplification. When the stagc preced-
ing the power tube was designed, it was found

[ T -

i

that the above percentage was %5, The ather
stage must have its percentage of low frequency
amplification to maximum at least 50 divided by
55 or M0,

This article will develop and discuss the equa-
tlon of & resistance-couple amplifier, A method
of caleulating the input voltage required to give
any voltage in the grid cireuit of the suceceding
tube will also be given, It will also call attention
to the method of finding the approximatie plate
voltage swing for any input vwoltage for a resist-
anece-coupled araplifier and how this merhod may
be modified for the case of impoddnm coupling.
A method of undmg the per cent of secoud har-
moniec volta from direct current readings will
also be presented,

Fig. I shows the most general case of one stage
of a resistance~coupled mmplifier. The capacity,
op, 18 the piate—to-hlament capacity of the tube
pius the wiring capacity. is the external plate
resistance and r, is the internal plate resistance of
the tube, O is the coupling r:apautyn R, iy the
cernal grid resistance and 7, is the input re-
sistance of the tube. ', iz the input eapacity
of the tube und is a funetion of the tube factors
and impedances. It may, however, be taken ap-
proximately as the grid-to-tilament capacity, plus
Av. times the grid-to-plate capacity; where Av,
is the wvoltage winplification of the next stage.
The voltage ¢,, acts a8 & voltage peqy in the plate
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pircuit where g is the amplifying factor of the
tube. Soulving for Av. we obtain

g

(T ey
. ., B0 i

"5‘.7['!!'((’;:‘?‘(2"{- ~~—i) =1 I.]
[ @

Where

O

Ty

The quantities Cy/Ch, /€ aud (070 are
negligible compared with unity, ', and ¢, und
may he neglected. Iquation 1 then becomes,
neglecting the above quantities,
im .
Av, == - (2

i+ +J.[w(,('[p g0 i l/lllz_]

When neglecting the phase angle, the absolute
value of Equation 3 is

am

Av, = = : {23)
. . g2 ( 1
i = ga)i 4| i Cp+Cop — =

The real term of Fquation 2 does not vary with
frequency. The j term, however, varies with
frequeney being npegative at a low frequency,
passes through zero and becomes positive as the
frequeney is increased. From Equation 3 we
can see that it is necessury to make € large if A

rat1o of Rp/y
A for ¢x-340 it
0o .1
N /VE el
3
e L4 A
b

W
RATIG OF EXTERNAL 1HOELS,
FlG.

is to be high and to keep ', and C, small if the
high-frequeney amplification is to be kept up
near the maximum value. The higher our re-
sistances, the more noticeable is the falling off
of amplification at both high and low frequeuncies.

We inay, however, set a high- and low-fre-
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quency limit to the frequencies desired and make
our amplification the satne at both of these
frequencies and yreater ut any frequency in
between. Let «y he two & times the low fre-
gqueney and we be two @ times the high fre-
gueney. Befer to the J term of Equation 2. At
ary, this term will have a certain negative value.
If at ws we 5o design the amplifier that this term
has the same positive value, the absolute vulue
of Equation 3 will be the same. Assume that
¢ and g» are fixed. We may then solve for ' ta
fulfill this condition. Solving for i we obtain

~"v_.._ ;_'4)
uw wof Oy 4 Ul

Fquation 3 will have its maximum value when the

4 term of Equation 2 is zero. This will oceur when

e OF W =
CalUp-Cy) \r ChiC

Harris * solved for the approximate equations
obtained by negleeting (', and (; for the value of
€’y reyuired to obtain any value of K.

Ry
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Where j, is the low frequency considered,

Fig. 2 shows the family of plate-current plate-
voltage curves of the CX-340 tube plotted for
different values of grid voltages. If resistance
enupling iy used, the effective plate voltage is
not the sume as the * B” voitage beeause there is
some drop in the external plate resistor. Fig.
2 is shown for & 180-volt **B” supply. Load lines
are drawn in for different values of external plate
resistors. The intersections of these lines give
the etfective values of plate voltages for the differ-
ent curves,

The input voltage required for any plate volf-
age swing may be found approximately from
these eurves, For example, ussume a 0, l—mczohm
resistor is used., The operating point is (27.5
volts with a grid hias of — 1.5 volts. If the plate
voltage swing is 26.3 volts we find that an input
voltage of 1.5 will give this \wmsz, as the differ-
ence between .1 and B of ¥Fig. 2 is 26,3 volts.
T'o the other side of the biag potential, 3.0
volts, the swing from B to i3 ouly 22.9 volts,
The difference between these values is 26,3 minus
229, Jeaving 3.4 volts, This ditference is quite
iavge and the amonnt of distortion would be tno
high.

Conditions may be inproved by using a larger
value of resistor. I the same grid bias is used and
4 0).5-megohm registor is substituted for the 1.2-
egohm unit, the plate voltage swings, for an

# Harris Notes on the Design of Rexistance-Capnnity
Coupled Amplifters, Proccedings of the Institute of Huadi
Enyineers, Decewnber, 1926,
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input of 1.5 volts with a negative hias of 1.5 voirs,
will be 34 and 33 volts. This i an improvement.
aver the first case and the distortion would be
wuch less, For an wndistorted output ihe two
swings should be equal.

When an impedance is used in the plate eivenit,
the plate-volts plate-current curve becomes » dis-
torted elipse instead of a steaight line, If there is
no distortion, the curve is a irve elipse. If the d.e,
resistance is small, the operating point or plate
voltage is praciically the sse voltage us the =B
voltage,

in Iig. 3, the voltage amplification is plotted in
ierms of per cent of ¢ against the ratio of the
ernal resistance or impedance {o the internal
resistance of the tube. Three cases are considered:
first where the external load is a pure resistance,
\M‘ui’l(l "‘hpn itisn puro Feactance ; nuzi third when

] : the phaxsv mlgles ha ve heen neg-
locted., Thesn eurves are, howsver, a comparison
of the absolute values of amplification. The curve
for un esternal resisior approaches 1000 very
stowlv.

trom these eurves we can see that no matter
what kind of an external load we have it is possi-
ble to abtain the sume absolute value of Av, by
some external plate resistor. For example. if we
buve a pure inductive reactance whose value ig
2rp the amplification would he S99, of u. An
wternal resistor whose value is 8.2r, would give
the suine absolute value of amplification,

As any plate load ean be geplaced with sn
equivalent 2, the eurves of Fig. 2 may bhe used
for impedance coupling also, The cguivaient
value of ¢y is found in Fig. 3. The d.c. operating
point is taken us the B voltage and a load line
of f2; 1 drawn through this point. When an input
voltage is applied to the grid, the alternating plate
current will vary hetween the plate voltages for
F. .o where E. is the d.e. bias and ¢, is the
input voirage.

irom the exampie given above and Fig. 3, it
oan be seen 1hat a small ratio of reactance 1o rp i3
cquivalent 1o a much larger ratio K, to . If &
large plate voltage swing is required. above about
10 volts, impedance coupling should be used in
rhe stage preceding the power 1ube 1o keep down
the distortion as the farger 72, is. the Jess is the
<distoriion.

The required value of «, for any s.-iw‘n value of
2 nay be ealeuluted from Equation 2. We will
assume that Vv, has its maximum value so the j
term 1s zero.

g -
T Li)
ih g

fgr=Cp (5

may be feft fixed a1 2 megohms. The vatue of r,
ta ise in loguation S may be found from g, 4.
After the value of /) 1s calculated. the distor-
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tion should be ehecked from Fig, 2 by
plare voltage swings from 7.,
t varied betwern f, ey,
When s voltage rq is applied to the grid of »
fube with un impedance in its plate cireqit, the
alternating eurrent is
g e
In the above " stands for i admittance and
the subseripts denote the order of the admittance.
that is! o is the admittance fop
Howe

tinding the
as the yrid voitage
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aurve the first two terms will represent the plate
aurrent to a good approximation.
Let the input voltage be

= 4 sin 1t (1)
where i Js the peak value,
Pem g2 (i1
Equation 9 becomes:
ey A doen A mand® £ 12)
ageeny denoted the admittance dur the

Where
second harmonie and ap.;, the admittance for the
direct current., *

When the
found to be

are evaluated the wvalues are

thyp=— k)
In )
,):_,[:,“:-:” fj-jr\
P
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A New Low-Power Screen-Grid
Transmitting Tube

By Q. W. Pike and E. E. Spitzer™®

HE UX-835 is a four-clement tube of

the sereen-grid tvpe designed primarily

for use as a power amplifier in trans-

mitting circuits, Under this condition,
it has a nominal cutput rating of 7.5 watts and is
especially adapted for use on the higher frequen-
vies. The tube is also very useful as a crystal os-
«illator,

The electrode structure of the iube is built as »
single unit, entirely supported from the hottom.
The filament is of thoriated tungsten in the shape
of a double helix supported from a center rod and
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requiring no tension springs. Al electrodes are
eviindrical, The scereen grid consists of & close
mesh or winding mounted on side rods extending
from a stem collar, and this forms the main sup-
porting structure of the tube, The plate is sus-
pended from this structure by glass beads. 1t has
four fins for heat dissipation,

T'he funection of the seeeen grid is to provide an
electrostatic shield between the plate and the von-
trol grid. The voltage of the sereen grid is held
eonstant and varintions in voltage of the plate
have praciically no effect on the control grid or on
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the electrostatic field at the filament. Therefore,
there ean be pmgticallv no feedbhack through the
tube from the plate cireuit. in radio-frequency
amplifier ciredits this eliminates the necessity for
neutralization to prevent feedback and oseilla-
tion,

'The bulb is mounted in a *UX"” base. The
plate lead is brought out through a cap on top of
the bulb iustead of through the plate pin in the
base; the latter serves as the screen-grid terminal.
‘The control grid and filament are brought out
through the usual “UX"" bage pins,

THOHNICAL DATA

The technical information on the T7X-865,
useful to the amateur, may be summarized as fol-
lows:

Main use .. . .Oscillator or r.f. power amplifier

Number of electrodes. ... ..., ....... 4
Filament:
Volts, .. ... e 7.5
Amperes. .. ... .20
T'ype. '[ horlated Tungbten

\veragc ¢ h&!’ﬂl (’N‘Ntl(‘ vialues caleulated at:
, Bo=), By=125, K;=7.5a.c.
Lz, = E’latc voltage.

#,= Control-grid voltage,

E o= Sereen voltage,

F ;= Filament voltage.

Plate current. . e

impimcatlon ia(tor ,,,,,,,,

Plate resistance .. .. ... ..., 200,000 ohms

Mutual conduetance, ... ... 750 microhms

Approsimate direct interclectrode:

Capacities (1.R.E)

Plate to grid ifilament and screen grounded)
05 gudd.

021 ampere
150

Cirid to filament and scpeen .. .., 10, pufd.

Plate o filament and sereen. . ... 7.5 wudd.
Maximum overall dimengions:

Length. . ... .. oo, B 1Y

Dlawmeter. ... .o e I Ta 11l
Base type.... .o coo. UTX and cap
Type of cooling. ... ..., B ¥ £
Oiseillator aud v.f. power (unphh(\r
Maximuiu operating plute volts:

Modulated de. ... oo oo 000 B0

Unmodulated de.. ..o 0000 B0
ENCRRT ST RN LY
Maximum (i e plate (urrenf ampt res 060
Maximum plate-dissipation watts. . |
Maximum screen-dissipation watts .

o oun
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Mominal sereen-grid volts, .. ...... 125

Maximum r.f, Grid .—‘xmperva ...... 5
Operation af. Normaly En=300, E.= (—)75,
= {25, E‘r:]‘..;
Otput watts . ..o L L L, 7.4
TIRT

When using the tube us an oseillator or radio-
frequency awplifier. the plate dissipation should
never exeeed 15 watts, which produces no color
an the plate, Regardless of the actual value of in-
put and vutput, iency

~

ApriL, 1929

Negative control-grid bias eun be nhtained from
hattemm or a gridleak and should have a value of
about 75 volts, 'This value is not eritical and ean
be varted to suit individual conditions. However,
the nge of less than 75 volts bmx rt\ults in. lower
efficiency. A g_,rldloaix of 10,0 s will give
approsimately 75 volts bias, This requires a e,
grid eurrent of 7.4 milllamperes, if less excitation
is available, & high-resistance gridleak can be
used, The d.c. grid eurrent, incidentally, is a very
good indication of the amount of excitation. Grid

eurrents between 5 and 10 miiii-

shouid alwavs be sufficient o
iimit the plate Jissipation, that is,
the difference hetween input and
wutput, o this figure. The d.e.
plate eurrent should be held be-
fow 60 milliamperes. Without ex-
ceeding the dissipation or plate
fimits, it is possible by eareful
cirenit adjustmeni. to obtain an
output of 10 watts of useful power
at frequencies up oo and in-
cluding, the 14,000-ke. amateur
band, The 7.3-wart output figure
i3, therefare, comscrvative, Che
maximum plate voltage for mod-
ulated or non-modulated oscilla-
tor ar r.f. power-amplifier service
is 500 volts. If, for this service, a
wlf—rmufwng eircuiv is used, the
c. plate voltage should
wer exeeed 00 volts effective,
The sereen voltage of approx-
imately  one-fourth  the plate
voltage may be ohtained from a
sepurale source or from the plate
supply through a series resistance
of approximately 20,000 ohms,

amperes are sufficient to exeite
the tube to full outpu,
if the 3 is used as a
straight amplifier (no frequency
mnitiplicationy, the plate aud
grid circuits should be adequately
shielded from each other to reduce
any external coupling which may
i the tube into oscillation.
When the tube is properly
exeited and shielded, it is ex-
cellently suited for driving the
next largest screen-grid tube, the
JX-860, or the »'\'»rreapondl 3
rhree-vlemrnt tube, the UX .
When uging the UX us 4
vrystal mcillator additional fPPd-

a2

thv Tow Ll‘ld plafc‘ eapacity.

is best accomplished by means of
# small variable condenser con-
nected from plate to control grid.
About 10 gy fd, maximum is soffi-
cieni, in the 1750- and 3500-ke.
amateur bands, It is best to con-
nect a blocking condenser, which

The latter, or rexistance method,
is most desirable as it automat-
irally maintaing a proper screen-
grid current. With the res
hod the filament eireuit should
»opened with the plate volt-
: on, as this will place full plate
sitage on the sereen, With po-
tentiometer or a separate source
of sereen voltage, the screen volt-
age should not be applied without
the plate wvoltage. The sereen
need never dissipate inuch cnergy
jor proper functioning and no
portion of it should be allowed to
attain & Temperature of more
than a cherry red eolor. in all
cases the external impedance he-
iween the sereen and filament
terminals must be kept as low s
possible by the use of r.i. by-pass
condensers. In any ease, the sereen dissipation
must never exceed 3 watts at any time.

THE UX.
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T-865 SOREEN-GRID valtage, in series with the variable
TUBE umdemm‘ that there iz nn

danger of mahng a direct metallie
evinection between the grid and
plare. By means of this fecdback
condenser, it is possible to adjust
the load on the crystal very
nicely and the danger of cracking
vhe erystal by overloading s
greatly lessened,

CHARACTERISTIC CURVES

are included for the purpose of
supplementing the information
given in the preceding description
of the tube.

When the tube is used ag 2
radio-frequency power amplifier
and, oceasionally, for special peasons, as an
osvillator, the grid- and plate—vnitatm swings are

the sicm,
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much larger than it is possible to show on a
static charaecteristic  enrve. Therefore, these
curves serve only to illustrate the peculiarities
of sereen-grid tubes in eomparison with three-
electrode tubes. In practice, the action of the
UX-865 in power eircuits is not greatly differ-
ent from that of similar three-element tubes
exeepting for the elimination of the feedback
eapacity.

Iig, | shows values of plate eurrent and sereen
eurrent plotted against plate voltage for geveral

OsT 15

Equation 13 is the usual amplifier equation and
will not he discussed here. F? is a funection of
internal and external impedances and the varia-
tions of the tube factors with input voltages. it
will not be necessary to nse the values of # for our
purpose, £o it will not be given here.

The plate current of frequency 2/2x is given
by deen.d® I we wudtiply this by ey Zean,
we obtain the second harmonic veltage intro-
duced in the plate circuit. This voltage ix

" [ . oo = FA? 16y
g*: [ X B85 | similarly we find the direet current
E i sretrclciar s7ycd voltage is
3 174 5
£, Ef-/z:z;a . Eioiy = FA* N
11 EJF Y0 - e L PR
@ ——— As the sccond harmonie voltage is
& = cqual to the direct current voltage, we
g P may find the second harmonic voltage
a? 10 2 £ by finding E oy introduced in the plate
g — s cireuit. To do so it is only necessary to
& T apply a voltage, .1 sin {t. to the grid and
fzé; E_‘ EF-io note the change in direct current. The
% P e o d.e. voltage introduced in the plate
v%, B o e re eireuit is then rp-+I2, where £ is the
G “led-bo (e, resistance of the plate load, times
A PAATE | CYRREN the change in direct current., “
T ISEREEN GURREN §
¢ 200 400 000 100

600 &0
FPLATE VOLTAGE

control-grid voltages and at a screen-grid voltage
of 125, At the lower plate voltages, the plate cur-
rent becomes very low due to secondary electron
emission from the plate. The screen then draws
elecirons from hoth plate and filament, resuiting
in a screen current peak. As the plate voltage in-
creases (with constant screen voltage) the plate
current rises rapidly to its normal value while the
sereen current drops to a low value which in some
cases becomes slightly negative due to second-
ary emission from the sereen-grid. At its normal
value, the plate current is practically constant
although there is a slight increase because of im-
perfeetions in the sereening as well as due to the
secondary emission current drawn from thescreen.,
In general, the slope of the plate-current curve in
this region may be taken us # measure of the
sereening qualities of the tube.

Fig. & gives plate current and screen current
plotted against grid voitage for three values of
sercen voltage and at the normal plate voltage.
From these curves the mutual conductance may
be caleulated as with three-element tubes,

Motes on Distortion in Audio
Frequency Amplifiers

(Continued from puge ;

Where the subscripts for Z, the external imped-

unce, have the same significance as they havefor a,

The voltage of frequeney /27 is pd
and the second harmonic voltage is
equal to the d.e. voltage. The per cent distortion
is then

nJ

{1R8)

E
- 1O,
el

. distortion=

In looking for a suitable form on which to wind
a pood radio frequency choke WTTL came avross
the stand of an old ** Kellogg ™ telephone. [t was
made of hard rubber, was 14" hv 414" and held
125 turns of 26 gauge d.c.c. wire. 'U'he resulting
choke proved thoroughly satisfactory,

“Hey YL, QRA?”

e OM QRJT

“Aw cum on LG QRD?”

“8ay OM QRX or vou'll wish vou could QTA.”
“Clum on be a sport QLUT”

*You're gonna have ro QRS QRZ?”

“ First vou'll have to tell me (JFSY”

“Well OM if youn must know your QT iy too

high, besides T'M QRL anyhow.”

“Well QRY?”

“It's not a matter of QRM OM QRI so please
QRT hefore T 808 and somebody gets QSR
CSE?”

“You don't have to QSH YL I'll QRP.”

***** Bd Mace, ¢t WoEI,
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Calibrating the Heterodyne Frequency Meter
or Monitor

By George Grammer*

months ago there was a message in
T {rom O, P. M,: “If T were asked,

“W hat, is the big outstanding prnblem
in amateur radio today?' my answer
wid be, ‘frequency preeision!’” Fisten in a bit,
capecially on the old <107 and “20°7 bands, and
then see whether you think the chief was very far
wrong,
Nauturaily, there must be a period of readjust-
ment. to 1929 conditions, but in view of the
hammering in Q8% on that subject, the only
fusion to he reached is that we were all so busy
huilding those new transmitters and reccivers that
we neglected thp frequency meters,

3 this article is not to present
snuther brass pounder’s idea of how to build &
frequency meter, but to point out a few ideas on
ting the most, out of a good one and to set forth
simple and convenient method of ohialning and
keeping thai very desirable accuracy of ealibra-
tion which amateurs regard as practical perfee-
qon in frequency preeision,

But first of all, let’s see what we want our fre-
quency meter o do. \\ e're alwayvs being asked,
=R, but ean we give the other fellow his fre-
fguency qulcklv and accurately? Well, most of us
have to reach for the old eoil-and-condenser
meter, lift the lid on our receiver, jam the meter
in among the “works,” and then come up for air
ad it. Chances are, if we held the meter an
it farther from the tuning coil the reading
ild have been different. Maybe the next day
e working on a different band and we gel, the
e request. We have 1o take one eoil out, put
sther in, and go through the same process again,
Mavbe we missed a point or two on that eoil when
WOXL was transmitting six months ago, and be-
sideg, the meier was dropped a few times since,

iWhat do we wani? Why, & meter thai we don’t:
frave 10 move when we want to iuke 2 reading;

FEW

alibrate onee and use for all bands; and above
all, one on which we can get » l‘PduV aceurate
fing. The answer is simple — a4 vacuum tube
sseillator or heterodyne frequency meter,
Although theoretically, we could use the satne
nxcillator for all the frequency bands assigned to
armateurs, practically, we are limited to three.
'y well, let’s make it cover the three ynoss
mpular hands: .5.3()() 7000, and 14,000 ke. In a

WAL, 36 Lemral Avﬂnue, JAudubon, N, J.

pinch perhaps we eun use it on 22 me.. but we
won’t worry sbout the fellows on 1hat band —
they ean iake care of themselves or they wouldn’t
he down there,

All right, let's go, We'll huild the oscillator to
raver the 3300-ke. band with a little overlap an
ihe ends. When we're working on this band we

lﬂhmj rube Hw Fes siuf Iulu s their pluu. uui
ltage which iight riuss the fre-

gueney of the acl to shejt,

use the fundamental frequency of the oscillator;
on the 7000-ke. band, the second harmonie and
on the 14 000-ke, band, the lourth harmonic. We
find we ean pick up the fourth harmonie in our re-
eeiver with adequate strength and if we listen
closely on 2% me. we eaa probably pick up the
wenk eighth harmonic,

There's heen ¢o much good dope in ST in ithe
past year on how o go about building such an
sscillator-irequency meter that it would be super-
fluous to give any consirue tional data heve®
We'll need a pair of phoneg in the plate cireuit,
and if we don’t want to leave them there perma-
nently we'll have to put in a 2000-ohm resistor to
sith for them. The jack arrangement shown in Fig,
t will take care of this automatically, the resist-
ance being cut out when the phones are plugged
in, 2214 volts are plenty for the plate of a 2014,
‘T'he same filament. battery may be used for both
receiver and frequency meter and will usually fur-
nish sufficient coupling between them, Of course,
we'll want a vernier dial that can be read a
vurately. Incidentally, let’s put that dial on the
condenser so that, when ibhe plates are ull out the
dial will read 100, Then we'll have a scale which
will inerease as the frequency inereases, making it
fots easier for us to think in kilocycles

Now we have our "¢ 1920” frequeney meter, but
we have to ealibrate it before it will be much good
to us. Where ave our “standard” [requencies io
come from? 'To be sure, WOXL broadeasis them.
frut the nest transinission is ten days off, and any-

B
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how that’s our night with the Y L. Well, there are
fots of commercial stations above and below our
bands but we don’t have an up-to-date list of
their frequencies,* and besides we want to get our
points inside the amateur bands. Guess the only
thing we can do is to go up to the broadeast spec-
trum. Old stutf, no doubt, but let’s do it correctly,

We need an oscillating recetver ou the brouad-
east band from which we can pick up harmonics
ot our new frequency meter. We hear a loud
eroan from the chap in the background. My
B.C.L. set is downstairs in the living roow and
hesides it doesn’t oscillate.”

Take a look ai Fig, 2. Theun dig that discarded
e uecireuit tuner” out of the junk box, together
with un old socket and a variable condenser, "Uhe
fixed condensers and leak will be found in the
junk, too, Run the filament and plate wires as
<hown, to un old tube hase. Put a clip on the end
of a long lead from the aerial connection on the
tuner.

Now we're ready to start to work. We take the
iletector tube out of our receiver and plug tn the
“adapter,” putting the tube in the latter. Then
we put the clip on our antenna lead-in, Don't
hother about a ground if one isn't already cou-
neeted through the filament. We plug the phones
into our receiver and hear some music, FB! Lt
works!

Now let's look at the table. Maybe the siations
shown under the various frequencies don't come
through so well at your location. 1f not, put in
those that do. Starting at the rop, we tune in
WTAG, 580 ke, Making our adapter oscillate ay
atrongly as possible, we adjust to get zero beat on
WTAG. The oscillations must be strong enough
w0 the sixth harmonic can readily be heard in the
frequency meter, Then we listen around the low-
frequency end of the band on our frequency meter,
find the harmonie, and adjust to zero beat with it.
Now we jot down that dial reading as 3480 ke,
Home sort of switehing arrangement will be ean-
venient to transfer the phone from one set to the
other, Now we go back to the broadeast adapter.
The next station is WEEL 590 ke, We tune a little
below WTAG and hear a station, but we don't
know whether it’s WEEI or not, and it's probably
too weuk to cateh the announcement. However.
we don’t worry, because this station, being next
below WTAG, must be on 590 ke., 80 we procecd
ax before and jot down the point for 3540ke. Wego
down the band in this way, listening fo announce-

% Those who wmay be interested in the high frequency
assighments will ind o complete list of channels above
16800 ke. and the sistions to whom they are assigned in the
November, 1928, jwsue of the Proceedings of the institute
of Radio ingine C'uptes inuy be obtained from ithe In-
stitute, 53 West D9th Street, New York City for 31.00
ach. — Foiror,

1 The nwusic will be chewed up for wll but the point of
zeris beat ni which xetting it will be guod unless the ire-
yueney of the transmitter and receiver do not hold in step,
The higher uudio frequencies will be clipped, however,
—= fLOITOR,

n ET 4;7

ments from some stutions and *‘predicting ™ the
others. We must be caretul on our “predictions”
{o be sure we don’t skip over some frequencies
and throw ourselves out, but this will not happen

ath Harmonwin
Shation  fe.

WTAG 620

ith Harmonie
Station A,

Culttwation 3th Hormonic
Erequenes ke, NP

WLs  sto

atron e

WL T00
WEAN 830
WTEREL &0
WOR 710
WIAR =90
WMAK v00
Cunada 910

WGN 720 WCAQD 800
CNRM 730
WP 610
WWI O ueg
WHR 740
WIBG 230 WDAE A20
o WIR 750
STE0.. ... WOSH wd0
BIR0. .,
HRou.. ..
A0,

WOs 630
WRC 950
CEGW 950

WAz 760
WAIU 640

WERBRBN 770
WOFL 47

WALC 780 WSM 850
KDEA 980
- WGV 790
Hosy,
SO00. .
4020, ...,

WRZ a0
WOl 1000

WEAF 660
WAL B00

WMAQ 670

it a little judgment is exercised, If our broadeast
adapter is off by | channel (10 ke.}. the error will
be multiplied by the number of times the harmonie
frequency is greater than the fundamental. Thus
the error will amount to between 40 and 0 ke.
under these conditions and will be readily de-
tected. On some frequencies, for instance 3600 ke.,
we can cheek the different harmonies against each
other, When we have all the points we can got, we
plot them on cross-section paper and find that if
we huve worked carefully the line of points will be
surprisingly uniform. A smooth curve will iron
out the “wild” ones,

Now just what degree of precision can we ex-
pect from this method? Probably many broad-
custers are not keeping on their frequencies as
rhey shonld, but there is no doubt that those sta-
tions on frequencies from 550 to 1000 ke, are being
vhecked pretty closely by the Department of
Commerce, since thev are on the ** preferred’ fre-
queneies, and in many cases have exchusive as-
stgntnents. Proadeasters are vequired to keep
within 500 cucles of their assigned frequeney and
ab 550 ke, this represents a maximum ciror of
0w while at 1000 ke, it is only 05975, Surcly
this is good enough for us, i we have done our
rulibrating with reasonable care we can be sure
that our percentage error will not he more than
f10 of 1, which means & veading within 3.5
ke. on 3500; 7 ke, on 7000 and 14 ke, on 14,000,
It may even be less, as small inaceuracies in the
fundamental frequencies will average themselves
out if as muny poiuts as possible are obtained. As

iCundinwed on puge 90
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The Disc Condenser

By Milton A. Ausman*

T cost of condensers has ot times

forined prohibitions in the way of con-

structing reliable transmitters and it is

- tny purpose to bring out (not originally,

however, but more to general use) a cheap, sim-
ple, and efficient condenser of the dise type,

SIDE VIEW OF DISK CONDENSER

The breakdown voltage of this condenser is
relativelv high and depends gpon the zpacing
between plates, the radius of the edges, .e., the

,5
.
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FIG, 1
Phix shars the fieeofidom
A hodd for veads.

b Mor the viy hrgh Freqiiciies, the s
i frrther,

greater the radius of the edges rhe higher will be
the breakdown veltage, this heing partieniarly

¥ pingineer, XNatienal Radio Tube Company, 342-~18th
HSureel, Sun Franeiseo, Cal,

attennated a1 the higher frequencies) and the
iregueney of ihe voltage gerass i, Fhe rolled or
roimded edges have he eifect of teducing corong
which in irsell eauses jonization and results in
vondenser break-down,

Y oeurve s given showing the wpprosimate
breakdow itage at 60 eycles bur it must e
understoad that ai least twice this spacing musi
he used at radio frequencies and for the very high
frequencies further increase in the spacing
should be made. The curve given is enleulated
fronn the formulas of F, W, dv., which are
given in hix paper delivered before the New York
Flecirical Society, Jetober 245, 1923,

A curve s given for the capacitance of dise
condensers of various Jdise diameters as caleulated
from the {ormula:

ERtE T ]

4% J(pe

the cupucity in mierofarads

the dielectric constant 1 In this case
for air)

a= gren in sguare inches
= digtance hotween the plates in inches,

There is no use of making either the device or
its deseription eomplicated. The drawing shows

%

;;g—”‘

Phe napaciin ot the o

ivrees Cf Le spoacinnyg d

ety

26 ean

ils ol its construetion and its s
readily be varied to suit one's needs,

For those who are not mathematically inclined
the simple rule may be given thai if we wish to
double the cupacity we must double the plate
area or half the distance between the plates, If we
wish to double the hreakdown voltage we must

U onlipnmend an bage 23
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A Simple Home-Made Meter

By Stanton Chapman *

their price, but frequently the exper-
imenter cannot have all the meters he
wonld like. Most types of meters are
two iricky 4 job 1o he attempted at home, but
the “heot wire” type is simple, and a good one
vuny be made out of odds and ends found around
in the average workshop. Hot-wire meters have
disadvantages. They are not very wsccurate,
Bend on dobted liies

T o
E— Hele) f%
Y

=

" A”

[55]

particularty av the lower end of the seale, unless
made with the greaiest eare and preeision. They
are vasily burned out o wn overload, and they
must he corrected for variations of temperature.
Nevertheless, they have two outstanding ad-
vahtages for the experimenter; they will measure
alternating eurrent and direet current equally
well, apd they will indicule rudio frequency
surrents with fair accuracy.
The first meter attempted should he of a fair
Y standard four-inch alarm  elock will

size, A

provide a nice glass-ironted vase with plenty of

room for the “works

A dise of radio panel material or hard wond,
is aut to fit the cloek ease and mukes a base
board upon whieh {0 mount the movement,

Sprin,
£ G 1;9

FiG. 2

I wood is used it st be boitled in wax, This
Hnproves its insulafing qualities and  prevents
shrinkage and expansion due to weather changes.

Twa brackets are eat and filed {rom 1/16%
sheet brass. (See Fig, 1) Bracket “ A% s just &
simple angle, Bracket “B” has a tongue that
is beni o form a spring to put tension on the
wire and to provide the zero adjustment. The

# W4LD, Box 175, Sewnnee, Teuuessee,

right-hand end of this bracket iz doubled on itsclf
10 tuake more thickness for the thread of the
ndjusting screw. This serew should have a fine
thread and must be long enough to project
through the side of the case. If fine thread tups
are not available, & nut may be soldered to the
birucket instead of threading the hole. The
hrackets are fastened fo the base by two 6-32
holts. One holt. in each hracket, sticks out at the
hack and these are the terminals of the meter,
The spindle for the pointer movement is part
of the clock works. (Noms: A defunet dollar wateh
will wiso provide a spindle and beariogs.) Cub
away most of the hrass frame ihat supports the
wheels, leaving ouly enough to capry the balance
wheel and 1ts bearings. (See Fig, 2) The hair
spring is discurded ax it will not be used. The
pointer cun be « piece of very thin silff wire, but
a earefully selected broomm straw makes a very

good one. It ean be fustened fo the balanee

¥
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wheels with thread or sesling wux. A knob of
wax o the lower eud of the pointer will balanee i,

A small spring iz wpde from thin brass wire,
{Fig. 2¢.) The little spring on an sute iire valve
ein be straightened out and re-bent to the shupe
of the sketeh.

The parts ure assembled on the hase, and two
srnxdl wooden bloeks are serewed in the position
sbown in Fig. 3. Vhe eard seale ix fixed to these
by sinall serews, And row a1l that is needed to
finish the meter is u bit of silk thread and the
“hot wire,”

The size of the wire used will determine the
range of the meter. Naturally, the smuller the
wire, the more sensitive the meter, Small resist-
ance wire cun he purchased but escellent wire
may be found in u burned-ont pocket B-baitery
tester, Most of $he inexpensive voltmeters that
read to 50 volts or more are wound with two
oils, one on top of the other. The ipner winding
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i copper wire, und the sater oue resistance wire.
ustially ubout No, 40, slightly over three thou-
supdths of an inch in diameter.

CALIBRATION BY STANDARD AMMETER
FiG.4

About two inches of this wire s soldered
hetween the bracke and the silk thread is
aitached to its. center by a swall wire hook.
The silk is given one tuen around the balanee
ecl spindle, then a loop is tied and hoaoked
The mijustmeni of rhi\«

W
Over Thf‘ Lension spring,
There should be « xhght

*-pll’l#! mportant,
w the wire \\hrn 1 s cold, ond the tens spnnw
~hould just fake up the slack when it is hot o

give o full seule vending, After s few trinks ihis
adjustment et easily be found,

W 1‘(h thix sine of wire the pointer shonld hegin
ate at abhour 100 millinmperes and give
fe vending of abonr 400 r\v\lh,)\upvw\
With u d-ohm shunt weross rhe terminals i will
posad from nbont 3 to L3 amperes, {This nakes
5 good anfenna meter for o lowepower radio
fransmitter,) With o 1 ohm shunt it will read
up to 3 woperes, s o voltmeter, it will indicute
about 3 volrs, 'n;d with an 8= 0 10-ohm rheostul
Fon series will read 6 volts Tull sewde, This type of
voltmetrer must not be left in ihe cireulr, as it
rakeg tno inueh eurrent — 0023 umperes at 6 volts,

if o plate milliammeter for an amateur radio
trunsmitier is desired, siaaller wire must he used,

w it

CALIBRATION BY 199 TUBES
FIG. 5

thousundths of an ineh (002) in
diameter will give u reading from about 60 to
2530 milliamperes; wire 0015 inch in diameter
will work from about ¥0 to 150 milliamperes,
The writer has 2 home-nade meter in use with
25 diameter wire thar reads from 220 to 123
milliamperes.

it must be noticed ihat the ubove indieared
senle peadings are only approsimate, and wide
vintion from these values may be found in
some eases, This is because many factors control
the aetual seale deflection obtained — the tension
of the spring, rhe friciion of the hearings, the
weight of the pointer, und most important of all.
the length und temperature coefficient of the
wirte. However, after having ohtained soine wire,
w few experiments will soon show what it will do.

Wire two
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1t the wire iy too Invge it may easily be reduced
in dinmeter by eareful grinding between on oil-
stone and a bit of plare glass, using kerosene ns
g lubricant, A Hittle fine emery powder will speed
things up. The 003 wire veferred to nhove ean
be reduced to D013 in ubout fen minutes after
a little pravtice, A machinist's mierometor should
be borrowed io tost the diameter.

The meter hmxk{. of course. be cuhhrnm( it u
virenit with a siandard meter and o vuriable
POSISTANCE s Amwn in ¥ig, 4, but i no sg andard
ix avuailnble, rough seale points ean be obfained
for & milliammerer, by connecting the meter in
the A-battery fead of a4 radio receiver, using 199
or 200 fubes, (See Flg, Jo Eme fube takes 60
millinmperes, two tibes rake 120 millinmperes —
und so on. Higher pendings ean he obtained from

200-A fubes, which fake 250 millinmperes, o

B canperes each.

In conclusion, uote thar a hot wire meter must
be in a ease, for even o slight draft will enol the
wire and give « low reading,

S tray sl
That Silver Cup

nt vhe Blareh issue”
i

THd you read page 57 «
I vou dul, and have failed @0 send 1 your Sea-
x:i‘ipﬁ\m. YO 410 pegleeting o chahee {o
gain oue of the kuurels of Amatenr Radio—oi else
shamed of vour station, Do it nowl

We said last month thar we would publish &
picture of the cup in this ssue,  Unfortunately
we were unable o got i in time b will print it
next month.

QST is fully indexed —~ every issue, as soon as
published — in a 2ot of cards, cards bring
to vour finger tips any article on auy subject in
Q8T or in any one of 1700 other journals in all
languuges. Uhiz is the Fogineering Index Bervice.
instituted in Janoary, 1028, which is to be fouud
in the Public Libraries of Newuark, Cleveland,
Bridgeport, Baltimore, and the John Cre
Library, C hlmgu

Alternating C urrent Rectification
cCantinued from peaye 2in

of these types of fallure oceurs until well above
the rated voltage. The 251, however, is more likely
to eontain gag and ive voltages must bhe
avoided, Even when operating within the normat
range u slight blie glow bhetween the filament
and plate shows that some jotization is ocecurring.

The efficieney of the 2x1 tube when working at
full load is of the order of 63¢,, and the vverall
efficiency of the rectitier plant, including trans-
former and filter losses, should be 5577, with
voltage “regulation” an the output of the filter
gircuit of not mare than 1.5 voltz per inilliampere
change in load.

(o be cunclided)
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The Resonance Effect of Receiving Antennas

By Chauncey Coston*

NE of the most annoying effects a
builder encounters at the higher (re-
quencies is the resonance effect of re-
ceiving antennas, This effect, variously

called “resonance effect,” *‘damping effect,”
“energy absorption’ or *tuning hole,” prevents
the oseillation of a regenerative receiver on cer-
tain {requencies and does not permit the most
efficient operation of the receiver at all fre-
fuencies.

No doubt cvervone working a receiver has
found a certain setting of the secondary con-
denser or main tuning dial where the set could not
be made to oscillate even by inereasing the
amount of regeneration by an adjust-
ment of the regeneration control dial.
Although the regeneration could be
increased until the set would howl on
vach side of the point in question, 1o
oscillations could be obtained at that
puint. This prevents the reception of ==
e.w. signals and, if the effect comes in
the center of an awateur band, i is
very troublesome. The resonance effect is further
annoying because it does not keep sharply at a
definite frequency but depends upon the prosim-
ity of the untenna system and the power of the
ascillating receiver. The effect is likely to extend
over a5 wide band of frequencies which can be
narrowed to some extent by increasing regenera-
tion. However, this brings in another disagreeable
element because in most receivers the adjust-
ment of regeneration has an effect upon the tiun-
ing of the grid cireuit. Any large adjustment of
the regeneration will then call for retuning of the
erid eireuit.

A receiving aerial with its ground connection,
lead-in and antenna coupling device (whether
inductive or capacitive) forms a system resonat-
ing at a definite frequeney. My 90-foot grounded
acrial with its 15-turn coupling coil has a res-
onance period at about 2500 ke, (120 meters). 1£
woild be less without the loading effect of the
coupling coil, "This is approximately the funda-
wental frequeney of the antenna systern (approxi-
mute because of the loading coil, the true funda-
snental being of an unloaded system). That is,
this system lorms a tuned circuit due to the
sapacity between the wires and their inductance
which resonates af. 2500 ke. Now, the effect of a
wuned cireuit is to absorb energy from any oseilla-
tory svstem in close proximity. When the tuned
eireuit is brought too close (tight coupling) to the
oscillating eircutt, it will fend to absorb more

£ W7ABN, 924 Smith Avenue, Hoquiam, Washington.
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energy than the oseillator is capable of supplying
and the oseillations will be completely damped
ont. {You are all familiar with the action of a
frequeney meter in stopping the oscillations of a
receiver when tuned to the sawe frequency and
eonpled tightly te it.) The absorption or reso-
nance effect af. 2500 ke, prevents the receiver from
oseillating at that frequency as long as the an-
tenna is coupled tightly envugh to the receiver so
as to absorb u great deal of energy from it.
However, the etfect of the antenna is not
limited to 2500 ke, If it were we would say,
*Huh! I don't want to hear anyvthing at 2500 ke.,
let it damp.” The etfect is obtained at the har-

monies of the system as well uas at the funda-
mental frequency. tnder the particular set of
conditions existing in my ease. instead of follow-
ing down in veguiar harmonie relation, absorption
is found at oniv the even harmonies, There is no
effect ut the odd harmonies,

The effect is so broad at. the higher frequencies
that the poor receiver refuses to oseillate when
coupled at «ll tightlv to the antenna and this is
one of the greatest diffientties in operating a re-
veiver above 20.000 ke. 1t is the main reason for
using a short aerial which keeps the absorption
points from coming so close together as to blanket
the entire range of the receiver.

Having slated the matter in ax clear and dis-
vouraging manner as possible, let ns look around
for partiaf remedies. ¥ say partin] beeause T have
nof, found anything to climinate the resopance
effect, although several semi-remedies are at
hand.§ In the unienny system shown in Fig, lu,
there are four simple methods of 2o changing its
characteristics ag to he of aid in this matter. Of
course, one cun always do this by changing the
lemgth of the nerind, 2 wost exeellent method, but
who wanis {0 go vut and climb thirty or forty
feet when there are simpler and quicker methods?

(Coniinned on puge 535

t The author is nut eonpidering the use uf a coupling tube
us employed in the “ 1929" receiver shown on puge 9 of the
November, 1928 issue, tindoubtedly, many will find it
undesirable (for financial reasons mostly) to use the un-
tuned r.i. stage and must res to some of these methods
for overcoming their trouble, — Epiror,




&
B

Experimenters’

ROBABLY one of the chief reasons for the
popularity of experimental work is the
fact that there arve such a large number

- of diversified puths along which the
perimenter may roam, U nlike the traffic
handleror DX hound, his objectivesare not sowell
detined. peither do they remain so firmly fixed,
iJne may prospect along a certain trail and find
before reaching its end many other by-wavs
whirh rival and even excel in their mysteries the
sriginal path. The wise experimenter {ollows
along to its ulnmatc- (iL tinuiion the path upon
swhich he has first set his feet and at his journey's
snd retraces hix #teps (o the intriguing side-way
io further prog 3 Vi
Beesuse of the many and varied problems, we
find g g those reports on hand for this month
no two thai deal with subjects closely related.
There should he something of interesi to most
every experimenter. Perhaps we should point out
that if you wani to see something in » future
concerning vour pet experimental problem,
uld be un execellent time to seud in a report ©
. ‘T'here is only nne more suitable time at which
tn send in your report - terday.

‘W

TO CRYSTAL Ok NOT TO CHYSTAL

With the chunge to the new frequency bang
allocated for wmateur operation by the LR.C.,
wany  have prohably found themselves with
erystals suitable for operation in only a small
portion of the vailable territory, One simply
hares to give up a erystal-contralled transmitter
and go back ro the not-so-stable wvariety par-
ticularly after baving gone to all the fuss and

5y A
280 prpled

whershy either q rrystal
by wim ply ,ul:umuu,v in
uther ciy

nw'ﬂ""tn?‘ #raviy
al or o poed couden

Ko

ral job in good running
le io regrind the crystal
for general amateur operation, the next best thing
is {o use 1t in those bands for whieh it is suitable
and change over to an oscillator-amplifier ar-
rangement for thn n'rhor { rcq uer u“ie\

ia John J, Lmlg= jl‘.. W aA\BX, of 205 }.’rospect
Nireet, Canandaigua, N, Y. He recommends the

QsT
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Section Report

use of the Colpitts eirenit in place of the crvstal
oscillator, The arrangement is shown in Figure |
and does not require any complicated switching
system or change in the cireuit constants when
ing from one type of oscillator to the other,

A pair of General Radio plugs aet as the ter-
minals of the erystal holder which is muggrcl into
# pair of jacks on the transmitter ;un Thesc
wonld be the jacks numbered 1 and 2 on rho dia-
gram and they should be mounted along «
horizontal line, A Sangamo condenser is equipped
with wnother pair of G.R, plugs and conneets
between jacks 1 and ¥ as shown by the dotted
line. The third juck mav be mounted directly
above the first one o there will be no confusion
nor tendency to plug the vrvstal in the wrong
terminals where it may be required to handle =
farger amount of p than it is eapable of
fely taking care of.

hree plng-in coils are employed to cover the
7000- and 12.000-ke, bunds and if ihe
stal 1s in the 1750-ke. band auother eoil may

it

:ding amplifier needs to be neniral-
ized. the r.f, feeder to its grid may be raken from
plate end of the two plate-tuning condensers ahd
the neurralizing lead may ecorae from the con-
denser connected to jack No, 3, From that peint
it conpects through the regular neuiralizing con-
denser (o the plate of the aplifier fube,

DESIGN OF INDUCTANCE €01L8
Fditor, ONT':

in connection with the article on the design of
Induetanee Coils by D). R, Clemons in the Febru-
ary iseue of Y87, may I add just & few observa-
tiong to your contributor's remarkahlv clear aud
eoncise exposition,

I should first like to draw your readers’ atfen-
tion to an exceptionally good series of abaes de-
signed to assist constructors in deciding on the
form and size of eoils for various purpo The
abacs referred to have been appearing in The
Wireless World * during the last two months and
enable one to caleulute the inductance of a eoil or,
conversely, the size and shape, ete., for a given
inductance, Corrections ave given for almost
every conceivable factor. Obviously, it is almost

“ The fWireless World and Radio Reciew, published by
Hiffe & Sons Ltd,, Dorser House, Tudor Street, London.
.04 En I'md Subscription rate o foreign countries
nada [9s. 6d. per year. To Cavnada and Eng-

tand, t7s. 4d. Published weekly., The shacs referred to
gtarted in the i jssue dated July 11, 1928 and T 8 great
variety o culations. ‘Lho hich appesred in the De-

eember, 1028 and Januury, 1924 ues have been devoted
o the design of inductance eoils. — Forror.
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impossible to compute the self eapacitance of a
eoil though, I believe, ullowanee has been made
to compensate for crrors due to self cupucitanee,

As your eontributor points out, the parallel
resonance etfect is often neglected but it is also
often nver-stressed. It may. I think, be safely
assumed that the eoil which has the lowest r.f.
resistance will also have the lowest self-capaci-
tance, As fhaf statement is a generalization, 1
hope that none of vour readers will take it quite
literally as there are obvions exeeptions. Never-
theless it is made hecause the . resistance of 4
eoll at any and all frequencies ean be acenrately
measured with or without its associnte compo-
nents, Incidentally, the factors that eountribute
o a low rf. resistance contribute in no small
way to the reduection of sclf-capacitance as can
he seen hy carefully considering the factors
involved.

Ohviously, the parailel resunance effeet quoted
is utilized in the design of wave traps as is men-
tioned in the article and resistance, both chmic
and r.f. (to differentiate the types) is a primary
consideration and, onc might add, the deciding
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FIG, 2 — The yeneral relntionship hetween the mlues of the
rurieus wnits Jor the consiruciton of o successfud ware-trap s
fiven nhoos, The trap shuuld be of cery low resistanes for sitis-
Factory operation,

factor in the efficiency of a wave trap, A little con-
sideration of the principles involved will show the
reason for the exceptional inetficiency of so many
wave traps on the market. In almost all cases the
(1L ratio is far too small. In considering the case
of g, 2 it follows from the equation:

L:k"(“" \.«)L) 1))

that at the resonant {requenecy f.=/; and, as
hoth these eurrent components will be 150 de-
srees out of phase, the power absorbed will, ex-
ropl for the small transient periods referred to,
be nil, provided the resistanee is nil. 1t follows,
thercfore, that the logical way to keep the resist-
ance to its lowest possible value is to employ the
turgest possible ratio of ¢ 'L and the condensers
employved should be of the mica variety to kecp
such losses low. The inductance must also be of
low registance and must be so designed that
minute variation is possible.

OsT 53

In most eammereial wave traps a aot too-cfhi=
eient inductanee is shunted by a small condenser
of uncertain efficieney resulting in a woefully bad
performance which in turn results in the con-
demnation of wave traps in general though they
ean be very efficient 1f designed on the principle
enumerated.

A certain test of the efficieney of the wave trap

3
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FICr, 13-~ Fhe filter vreangement einployed to elimincte in=
Feedere nee copused b sigie fosher, The chokes scew o be pée
cpensible for a yeeal deal of the « fectiveness of the system.

is {0 connect and diseonnect it while a signal of
average intensity is being received. No diminy-
tion of the incoming signal will be observed if the
trap is functioning correctly. An efficiency of well
over U3 per rent is obtainable with a well de-
sighed unit. 53 one approaches the lower {re-
queneies considerable modification is necessary in
practice, 'This has been dealt with in detail in
EJNT at various times.

May 1 in conciusion point out that a very fer-
tile field for those experimentally inclined lies in
the eonstruction and design of astatic and
toroidal inductances for the higher frequencies,
o far as the wriler is aware, no data has been
published. However, as they work satisfactorily in
the broadeast band and result in simplification of
sereening and a general reduction in eddy cureent
losses, there appears to be no reason why they
should oot be employed in high frequency
receivers,

Thanking you for your assistance in the past
and wishing )87, its Stall and contributors
further suceess, I remain

= John A Mactaggart,
H .M LCN, Stadacona, Halifaz, N. S,

DU BIGL

Fdward . Webber, Jr,, W3AAN, of 7225
Hazel Avenue, Bywood, Delaware (o, Penn,,
writes as follows concerning the decibel.

“fn the yvear 1924, telephone engincers of this
contnfry adopted the ‘transmission unit,' eom-
monly known as the TTT, us a standard in evalu-
ating the losses on various cirenits and appara-
tus. This unit was detined by stating that two
amounts of power differ by 1U'U when they arein
the ratio of 102 and any two amounts of power
differ by .V 'I'T7 when they are in the ratio of
10 YD Tn other words, the number of transmis-
sion units in the ease of two powers #; and P, is
enual to 10 logis 1/ £,
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* Recently, the term *decibel” was adopted
use iustead of the ‘transmission unit ", The decibel
retains the same valne and defimtion us the TU
bt s furcher defined as 1, 10th the value of a
fundawental unit which is known as the “hel”
T'hus the bel would be defined by stating that twn
amounts of power differ by one bel when they are
in the ratio of 10% The number of bels in 1he
case of two powers, £y and Py would be equal to
togw P/ Py

“ However, this is @ relutively large unit and is
seldom used so we will consider the decibel which
is abbreviated *db.’

o further elarifv the meuning of this nnit iet
us congider some practical applications. Suppose w

~
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ceriain amplifier has an input of 10 milliwatts and
an output of W milliwatts at frequencies for
which it is designed. "Then, the number of decibeis
sould be found in the following manner:

Let & = the gain in db

This amplifier would he said o have & gain of 6
dhb.

*Newt consider & choke eoil which is designed
in prevent the passuge of all current at certain
frequencies, Assume that the power input is 100
milliwatts and the power output is 3 milliwvatts at
some definite frequency, s evident that this
would be & loss rather than a gain and the most
convenient methnd of solving for losses is to use
the larger amount of power as the dividend in the
power ratio; thus:

fet v = the loss in db
10 loguo 100/5
= 10 loguw 20
10 > 1,801
----- 13,
"T'his choke wo uld be said to have a 13-db loss at
this {requency,

*It is common practice in telephone engineer-

ing to plot curves showing the characteristies of
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amplifiers. chokes, {ilters, and other apparatus
using the loss or gain in db as ordinares and the
frequency thseissas, The advantage of such a
method ean readily be understood: such a curve is
i.n,d(\pa’nnrlnnf of V:‘:ltagp and current values so long
the rating of the equipment has not heen
eded.

wet the decibel, formerly known as the
transtoisgion unir. has not been adopted veryv
generally by the wmateur. However, it is verv
probable that in the near future. reference will be
mude more and more to this unit in various tech-
nical articles and the characteristics of our equip-
ment will be shown by curves such us ihose
mentioned, Already, there have been fechnicul
articles in QST in which the 1T was mentioned
quite frequently and it ix for the purpose of ac-
guainting amateurs wirh this new unit that this
tiaterial is being presented,”

HIGAN

FLASHER INTERFERENCE
We are indebted to Victor J, Andrew of 4910
Indiany Avenue, Chics 1., for some informa-

electric light sign dashers. He »

H1vecently worked on a ease of electrieal wwter-
ference which yielded beantifully to the proper
treatment for quieting it, A fashing sign of nearly
% hundred bulbs was sompletely spomling broad-
cast reception in the building on which it was
located. The rotating switeh system was in the
basewent, [t eonsisted of fwo cireuits, each of
them u constant contact commurator, and four
segmented commurators flashing individual cir-
euits, The two units were «driven by & motor uand
the whole assembly was mounted in a metal box,
Every time o contact was broken there was a
healthy click: these oceurred about a dozen times
a second.

7o Sei

that has proven to he

“First, condensers were tried in various places
between the 10 leads from the eommutator alni
the ground. A reduction of perhaps 7
mNh!r' although this was by no means satlsm('-
tory. Next, a radio-frequency choke was tried and
a coll of about 23 turns or more wound around
the hand and connected next to the contact arm
did wonders. The chokes ajone reduced the inter-
mrennu probahly 1

“The finad nrmuqemem shown in Fig, & con-
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sisted of 10 chokes, one in each switeh lead, and
necessarily as close as possible to the contact
arm. Each choke consisted of 55 turns of Wo, 6
d.e.c. wire on a 133" tube. The choke was wound
in three luyers and all were wound on a single
tube 2% long. Then, a 1-ufd. condenser was con-
nected {rom the line side of each of the main line
¢hokes to the ground. With this combination of
chokes and condensers the interference reduction
was practically 100"

CONTINTITY TEST SET

An interesting bittle test set for checking the
continuitv of d.e, cireuits was suggested by Jack
Paddon and is shown in Fig. 4,

It vonsists primarily of an audio frequency
oseillator made up of a 199 tube, un old audio
transformer and a three-cell battery such as is
used for the obtaining of bias. Filament eurrent
is obfained from two cells of the batiery and the
third cell applies its voltage fo the plate of the
tube. The plate vireuit is completed through the
vireuit under test. If the eirenit is open no ogeilla-
tions avill take place and no sound will be heard in
the phones which may be inserted anywhere in
the plate cirenit. They should preferably bhe
Incated at the filament end of the cireuit as in-
licated in the diagram, A circuit which may be
open Whinh has # high eapacity between its dis-

cied portion will not give a steardy signal in
rhn phones although when tested with a pair of
phones and battery a perfecily healthy click muy
he obtained.

KEY CLICK FILTER

WUIlGE suggests the key click filter shown in
¥ig. % as having been the answer to his particular
problem. The choke is of the 114 henry varicty
and the condenser of L-ufd. capacity,

We know from past experience that no one ar-
rangement. is suitable for the elimination of elicks
in all transmitters. it is for this reazon that we
have presented so many different arrangements
in the past issues of QN1 The problem scems to
vesolve itsell into a matter of trying all the logical
arrangements with the idea of holding on to the
svstem which provides the most satisfactory re-
sults, ‘There are, of eourse, certain definite lines
along which one should experiment and a on-
siderable amount of information on the subjeet is
incorporated in the article appearing on page U of
the February issue of QST

The Resonance Effect of
Receiving Antennas
(W apttnned from poge S0

The ways diseussed are in waddition io this, In
Fig. 1h, the antenna coupling eoil is adjusiable

QgsT 55

and Increasing the number of turns will run the
point of resonance up the scale on the tuning con-
denser dial und deercasing the number of turns
will move the point down. Fig. Ie emplovs varia-
ble coupling between the antenna and gecondary
eoil. In this cuse, decreasing the coupling brings
the effect down avd at the sume time inereases
regeneration, In 1d, s loading coil is inserted in
the antenna circuil which runs the point up to an

amount. depending upon the size of the euil.
Capacitive loading is shown in Fig, le {fixed or
vuriuble) and this puis the poini down. A con-
denser of more than 100 upfd. enpucity is not

recommended for use ai the higher frequencies,
however,

Any of these nurhods are siuecessful. Fig, ib,
td and 1e are fine for operaiion on wsateur bands
when it is only necessury to wove the resopance
points out of the hands, For satisfuctory reception
and ease of tuning for all frequencies, Fig, 1e is
beiter. A satisfactory way of adjusting the an-
tenna coil coupling was given ou page 21 of the
June, 1928 issue of QST in my article entitled
A Short- and Medium-Wave Reeciver.”

Evervone does not erploy induetive coupling
hetween the antenna and grid cireuit und many
use g small eondenser as shown in Fig, 2. The
soupling condenser usually consists of two metal
angles arranged 1o form a cotndenser of two plaies,
One method of varying the point of resonnuvee is
to adjust the distanee between the plates and thus
ehange rhe eapacity of the eondenser. A sceond
twethod is to shunt the condenser with unother
stall fixed unit which allows the capacity to be
inereased without so much frouble, ‘This is shown
in Fig. 2b. In Fig. 2e, we have s loading coil in
sepries with the antenna us we had in Fig, id. The
coupling condenser is still necessary, Under nor-
mal eonditions, the capaciiyv of the ecoupling con-
denser should be guaite small and as i is inereased,
ihe amount o which the antenna affects the
ability of the receiver 1o hold calibration is in-
ereased, It is not very desiruble, therefore, to
inerease the capoeify of the coupling condenser
tno much and the use of the Inading coil ax in 2a
will probably be hest fram ihis point of view,

—iBeStrays g

Clome on, gang! Where sre those station de-
seriptions? Let’s have real honest-to-goodness
cornpetition,




ApRIL,

Conducted by

ITHIN & short time aiter '(hl\ repor]
A PPoars in (ST the scerels o the
LA RU, will send out a ealendar to all

wsting nationnd seetions giving an account of
progress of the Union during ihe past veur, mat-
iers to he acled upon, cte, One of these latter will
niafion of petitions from sdditional
wimission to the Tnion. We wirr‘ni
by ww?"ﬁi sueh petitions, Amareur
onntries where there are 7o mstionnd 0
stepec ai The present time who wish o beeome
jiated with the Union are thevclfore urged to
send in formal petitions immediately, if they wish
to be included in this calendar,

IRl

Although the W 1r(l ss Institute of Australia
recogaized by the Tinion as the National See-
n for thut country, many of our readers are
vably aware of the fuct that for some months
past there hmve heen (wo mmnaieur sociviies in
: aud the

cxistence in that country: the W.L
Australinn  Hadio Fransmitters’  League, ov
ARTL.

Both groups ecovered the Australisn minatour
field, both have been hended by able wen, and
both had the interesis of the amateur uf heart. &t
was therciore inevitable, after z few incidents
coneerning  governmeut-nmateur contaci  had
demonstrated the innumoerable dl‘-ddVd.ﬂt‘lEC\n{
this unfortunate situation, that the two soeicties
should take steps to effect an amalgamation,
1.AR.U. Headquariers is huppy to announce that
the wnalgamation bas actually taken place, and
through the vourtesy of Q1'C, the official publim-
tion of the A.R.T.L., presents herewith the major
details of this step forward.

Before doing this it might be well to outline the

seheme of orgunization herctofore employed by
hoth socteties, Ausiralia is about The same sige ax
the Tnited States; the population. however, i3
considerably less, population eenters compara-
tivelv far apart, und the number of amateurs
miuch smaller, The country is divided into seven
“states.”

For ithese rensons, both the W.LAL and the
AR.T.L. huve co ted of o number of individual

A, L. Budlong

state organizations,” each having it own con-
stitution, ariicles of {neorporaiton, officers, dues,

cie, These several stule organizations, or, us they
poere called, divisons of the Federal org
tinng, wwere loosely bound fogether by = Foderal

hnh umlr\rrnnl\ to e hmrn the

lu.*:’v. rm

¥
lh(\ ﬁ rmnfom Vi v-i’ osidde
retary ot the W.LA, L Buspe iy
g, Yeennghty, re prose utine the
mecting was held in Melbourme,

The first question was thal of a nuw
new organizition,
ras deeided that the name “ Wireless
siralin” shouid stand,
wriher deliberaiions resulted in ehanges, bow-
ever, There will continue {o he s WL Divistion
of the W.LAL u Quecnshund Division, cte,, but
from now ou ¢nch of these divisions will consist o
the merged membership of the former W.LA, and
ARV organizations in the territories econ-
ned. Not only that, but alse i each division
there will be new officers cleeted, new aud e
yamped eonstitutions adopred, with the com-
bined memberships of borh the former orguniza-
tions meeting todecide and agree upon these points,

The Federal Headquarters, which formerty had
but little power in conirolling the general policies
of divigional branches, will now huyve considerably
wwote authority, One of the first things FIIQ will
do is to draft a uniform sfandard of qualifications
for membership,

CGieneral governmment of the Institute will bein
the hauds of a Bourd of Directors, consi ins
the Federul President, Yederal we-President,
the Tederal Beeretary, and five Divistonal Secris-
tavies (there being division organizations in but
five of the seven “states” alb the present time, )
An “expeutive committee” known as the Federal
Fxeeutive Gouneil, and consisting of the Federal
President, Vice-Presideni und Secretary will have
power to et between meetings of the Board,

(Continued un page i)

-, and f\Lunr 0.
ARTTL. The

i for the
After a considernble discussion
Institute
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¥, Pembertan, 115 Cambredge Road, Winbledon,
London, S W, 20, England
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An Old Stove League?

238 M, Jefferson St.,
Peoria, 1,

ditor, QST

Here 1 am, musing over the old days that onee
ours; when @ thousand miles with uld
rofary meant a feather in our hat, and » notc with
its eharacteristic whine spoke more than the eall
letter, Yes, the old cuil book, published by some
cuterprising bam ciub over in Nebraska, bad
move approprinted eall Tetters than issued ones,
vnd this pile of letters and eurds which T have
just found in the hottom of ihe trunk all date
buck to the first yewr of QST 1915, What history
iz contained in themn! Some day T shall weave »
story around them, an individual one,

And here is rhe Sration Appointment issued
by the American Rudio Relay League, Ine., and

NN

bearing the nomber 53 i the upper left-hand
corper, Our first seeretavy, O, D, Tuska, and onr

own Hiram Perey Raxim’s own handwriting
appear. And when 1 look it over, framed as ii
first was reesived and hung above the old outfit,
L eannot help but be reminded of the veurs that
v clapsed, the wonderfnl progress that has
been made, and the Toyalty with which amateur
rudio enthusinsts have kept the League in motion,

Right here I wish to make a suggestion, Why
nor form 2 list of the first 100 or 200 station
owners with ARR.ILL appointments, ANIZG
ld Btove League, and have some fun.
Personally T would be very much interesied to
know where wany old timers have fullen by the
wavaide, No doubt we could get the Old Man and
his wife into the ring, together swith a goodly
number of others. Althongh many years have
passed, we would wll like to be kids apain in
thought, If [Headquarters has a list, let themw
publish it in QST. Who were the first 1007
b think LR.R.L. is oid enough by now to heyin
tudking about a little history. What do vou suy?

e AT Shallchayser.,

Tall Order

2522 Highland Ave
MeKecsport, Penn,

Editor, QST

Amongst the wvarious excellent uriicles in
I T have never seen one enfitled, “How to
d ST Such an article would certainly be
led with approbation. For instance, when 1
ive my eopy, I have a bard time of it. You

HST

Correspondence

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

Arrin, 1929

see, Itry to read the whole darn mapgazine all
at omee. oamwittingly puy vou the sinecresi of
compliments,
Thank you for much real pleasure and many
constructive ideas,
A WL Dvicling, M.D., W8CGV.

Lost Cards

1814 Elm St., Roekford, 111
Editor, QST

I have been busy lately helping the Past
Office here rid of some CRL eards which are
piling up for Rockford amateurs. When u eard
eomes addressed (o some amatear piving just
the eall letters and the city it is very hard for
the posial officiniz o locute the address, and
many eards, in consequence, land in the dead-
letter office,

I made up o Jist of all Rockford ammteurs
with calls, nanes and addres i sent this lise
to the posimasier here who seemed pleased to
have sueh a serviee rendeved, Last wounth it wos
possible, by this arvangement, fo deliver 14
would-be ** Dead-Letter Office ™ curds to Rockford
amarenrs,

It would be & very good idea i some amafeur
made up such a list for his own town for the Post
Office people, In the farger ciiies amatenrs eonld
get together and buy the Post Office an up-to-
date eall book. In this way, the Why-didn't-1-
rel-my-card  complainis  conld  certaindy be
raduced,

— 0, G, Bertulof, WOBXB,

Phones Qut of Bounds

Navy Department,
Bureau of Enginecring,
Washington, 12, (!,

Editor, QST
This fetter is not a velp from a crunk but is »
plea from one amatenr to orhers for fair play and
legul operation of phones within the phone hands,
It is granred that phones ure not ithe oniy
otfenders; cotumms of admonitions and denuneis-
tions have heen written concerning out-of-the-
amateur-band operatrion of amateur stations, and
nearly all responsible stations have responded —
sume  after complaints from Commereial and
Ciovernmental organizations. On the other hand,
however, Commercial and Governmental orgnin-
fzations do not coneern themselves with whag
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Individual Instruction
Cards for Testing
Factory-Built Radio Sets

An Added Service of the
WESTON MODEL 537
AU and D.C. Radio Set Tester
These tustrucdon Cards, by
ing the specific

COvVer-
testing requirements

of individual receivers, make the
Model 337 a stll more useful test

set for the service man.

They =uve the zorvice man's time by giving a
camplete igline of procedure for tesiing the
principdl makes of factorv-built sets and, in addi-
rion, zive the socket yoltages and tube plaie
current  {or stage  thronghout the  set, zg
4= the comparative prid wesi on the vurious

#ervice
and kind of radio re-
its e reduced to still greater
y when fesiing any particular make of st

in o eonj nLuon with jly individual instruction card,
ill_be pleased to acquaint
5. v, bevger edill, address
ur radio jobber, supply house
representative —and p sk for a

is designed to meet the
5 VT
owever,

reuuireinents of

Write to us and
womd with full pard
Yoy o anauiry oo
GFoNr fearest
demanstrati

VESTON E i FOTRICAL INSTRUMENT
CORPORATION

462 Frelinghuysen Avenue

Newark, N. J.

aAdmomitions anct aeniin

gaes on within the amateur bands except insofar
as the District Imspector ean be prevailed upon
to check up on these conditions, For this reason,
the phone enthnsiasts do not limit their operation
to the 3500-3550 band {source of greatest
QRM), but slide up as far as 3650 kes., and in
one case 3852 kes,

These frequency checks were made by means

of u precigion heterodyne frequency  eter
originally ealibrated from ihe temperature-
conirolled erystal-oscillator standard at the

Washington Navy Yard and checked regularly
by means of standard frequeney transmissions
from WOXL (Lor’ bless ‘em) and from WWV
(\\ hose only frequentey useful to the amateurs
is 1000 ke, - why not more?),

Our  ovwn  Headquarters”  #tation WIMK
handles many importanf traffie schedules on a
frequency of 35375 ke., one of which is with W3HL
and eonsisis of traffic from the yvacht Carnegie
to their Headquarters, the Department of
Terrvestrial Magnetism in Washington., There
is always phone QRM on WIMIUs frequency,
oceagionally s0 bad as to make contact nearly
impossible,

A list of some of these ofi-band phones has
been prepared and eourteous cavds sent to the
owners advising them of their QRG. Rome sta-
tionsg eouldn’t be identified bevuuse of their poor
meodulation and hence ihis general appeal is made
to all phone operators. {or fair play and eodperu-
tion with the rest of u

Fdw. N, Dingiey, Jr., Wal L.,

Professor Jansky’s Appointment
Y PP

1830 Warwick Si, = 5,
Minneapolis, Minn,
Editor, QS7T';

It was with the greatest of pleasure thai 1
heard of Prof. &% AL Jans dr., being ap-
pointed to the Federal Radio Commission. He is
an amateur at heart as he has clearly shown by
his constant interest and r~nnatrm'|1w netivity
in League affairs.

We of ihe Dakota Fuvmrm are very proud
that our Direcior has been seiected and are posi-
tive that the Amateur will always have a wareh-
ful Represeniative among the binired Stajos
highest Radio Authority as long as Professor
Jansky is & member.

Wishing him all suces

his new work,
WOEFK,
Minn,

SCM Yo,

An Amateur-Broadcast Link

Campbell, Minn.

Editor, ST
In the past few years that | have been a reader
(ST 1 have not vet run aseross any article
explaining an incident similar to that T had the

%, PIONEERS
T sgijs 1888

honor to experience fast winter,
Hay You Saw It in QST — Tt Ydentities You and Helps 47
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Cgloe trend is towar
ALUMINUM

—

FTER more than two vears of testing by
the technical staff of Aluminum Com.
panv of America. and by the designing en-
gineers of the loadmg manufacturers of
rm*env:ng sets, nine manufacturers have
adopted Alcoa Radio Sheet for their con
dlenser blades.

in 1928 radio manufacturers used almost
three times as much Aleoa Radio Sheet as
was used in 1927, and more than six times
as much as in 1926. In 1929 more than
6,000,000 singic condenser units will be
made of Alcoa Radio Sheet.

This wide and rapldlv growing use of
Alcoa Radio Sheet is due to iis exireme
accuracy of gauge, high electrical conduc-
tivity, unique freedom from vibrating, its
lightness and its workability.

Paralleling the increased use of Alcoa

T Alcoa Radio Sheet, the exclusive product of
/- Aluminum Company of America, is manu-
Jactured ta limits of tolerance ard uni-
Jormity hitherto unattainable. Its maxi-
mum total variaiion within o single sheet

The latest Crigsbyv.Crunpw cone
dnupr(utlrln Grigeby-Gru-
now has rlwavs used Aleon
Radio Sheat for its curiable
candensers.

Alcoa Radio bhievi was jirst de.
veloped for Atwater Kent, The
latest Atwater Kot condenser
essembly is iliustrated below,

Radio Sheet are large increases in the use
of aluminum for shielding, aluminum foil
for fixed condensers, and aluminum die
castings for loud speaker housings, chasses
and condenser frames.

We will be glad to send you, on request,
a copy of the booklet,” Aluminum for Radio.”

Aluminum Company of America
2139 Oliver Buiiding Pittsburgh, Pa.
Offices in 18 Principal American Cities

is 005 inch. Its sheet to sheet tolerance s

is £.001 inch. It is patent leveled, highly W\\\‘
plarished, and accurately sheared. Wewill

be glad to quote on finishied blades of high

accuracy made from Alcou Rudio Sheet.

ALUMINUM
“The mark. of quality in Radio

Say You Saw It in ¢87' — It Identifies You and Helps QST il




NATIONAL

RECTOBULB
TYPE R-3

A Mercury Vapor Rectifier which will
replace the standard rectifier tubes,
armal Rating 250 mils
Normal Voltage 3000 volts
Eilament volis........10

Filament amps, .. 1.7

Ondide coated Cathodde ni large  size
furnishes wmple emission and long life.

Plate wonnection ar top and standard
socket at bottom,

Overall height 714 inches

Diamerer of bulb 3 inches
Uy Barker at WY I reports “nothing
shorr of Slarvelous” on Discarding his
Aercury Arc and installing Reciobulbs.,
Ve are making prompt deliveries and
wy char ash accompanies Order.

Price $1¢ each
We repair 203A tubes at $19
204 tubes at $50
204A tubes at §7
WE 211 tabes at $16.50

All repairs fully guaranteed

Mational Radio Tube Co.

3420 18th Street

San Francisco California

Hay You Saw U ¢

e evoning 1 converted my  short-wave
Reinartz receiver into a B.C L, set hy means of
placing a 23-plate variable rondenser across 1he
regular i-plate tuning condenser.

I listened to several stations and finally hit
upon WJAZ, Chicago; at the time brndd(a»rmg
4 special feature to AMachlillan in the Arctic and
asking listeners to send in requests to the Arctie
BSkeeters ('lub, As zome of the announcements
came into the head-phones at WOABV I struck
upon the idea of sending in requests by short
wave if 1 could only get some fellow in Chicago.

I removed the 23 plate condensers and looked
all over the S0-meter band for some fellow in
(hicago ealling (0} but none was heard. 1 called,

€CQ Chicago™ and “QST"” to ihat cily in
attempt te altract the attention of some one
there and finally on the sixth or seventh attempt
1 was very much pleased fo hear WOASE calling
me, Wow!! You beginners talk about the thrill
of the first ()80, ' bet. my best 50 watter thaf,
1 got more kick out of hearing WOASE eall me
than the first ten ()SOs the beginner has. e
was in Chicago. It meant success if he had the
necessary telephone,

I asked if he would QSP & message to WIAZ
at once via relephone, to which he answered in
the affirmative. I gave him the message and in
answering he said that he would return to the ar
20 minutes,
wsly, 1 tuned hack to WIAZ, The
announcer was saving, *We have special
announcement to make. 1t is the first of its kind
that hag ever vome to the studio of WJIAZ.
We are in receipt of a short-wave message from
YABYV =zt npbell, biinn., smt to another

short-wave station here jn € hlcaEO by the eall
of 9ASE who talephoned us. He wants to
join the Arerie Skeeters ( ub, g0 Mr, Wells
proceed in the initiation.”

The 20 minutes soon lapsed and I returned to
30 meters to hear WOANE ealling me, We soon
retained our ()80 and had a great contlab about
the stunt.

i

e Howored W, Carison, WOABY .

{3ehnell an IBHW tried the same stunt sue-
cessfully rul  yeurs by getting  into
commnication with a ¢ hwam amateur and.
through him s Chicago broad ng sration.
(Ciuests were in the house i the time and they
are said to bave L popeyed’ when the
announcement was wmade from the broadeasting
station. — EpIiTor.)

yEET)

Criticism Criticised

Ann Arbor, Mich.

Tditor, QST
Although the majority of us who have enjoved
OST for some vears are al times dissatisiied
mfh the contents of one or iwo issues, it hardly
ble that anvone who has henefited
fo the dlighresr degree from it would write such 2
120, issise,

letter as was printed in the February, 1¢
SRIN




your money’s worth

ONFE Fidelity . . o the master
—m—ualesman of vadio . . . is the
constani companion of the Thor-
iarson equipped receiver. & snap
of the switeh .« .. a turn of the dial
o o+ and his message begins, He
eoilecis no eommissions . . . has
o espetise account, yet works
unceasingly, delivering his mes-
sage of quality reproduction to
evervone within earshot. Without
hiy effortless activity the set mane
ufacturer’s days are numbered,
for the public will aceept no sub-.
stitute for Teune Fidelity.

it is significant that the marn. y
ufacturers of the world’s finest

radio receivers almost universally ‘ m‘“@z

frtave sefected Thordarson power — . neuirodyne-plus
supply and audio transformers fo
carry this message of tonal pur.
ity into millions of homes,
Whether you are engaged in
building, selling or buying radio
receivers, remember this: Thor-

EQUIPPED

darson power supply and audio WITH
equipment spells quality repro-
duetion.

MANUFACTURING €O,

TRANSFORMER SPECIALISTS StNCE 1893
Huron, Kingsbury
and Larrabee Sis.. Chicage

TRANSFORMERS

SUPREME EN MUSICAL PERFORMANCE

i it §
7 .9
sy
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\ Mr. W, L Burton evidently requested his
I secretary to pul Dhis iitle st the end of the
o letter {o give the impression that his eriticisms,
l good or bad, would he of great value and have
considerable infinence on brass-pounders as &
[ whole.
In spite of this fact, 1 cannot helieve ihat the
erage grown-up person conld possibly appre-
ciate any sort of-critieism from sach an individuoal,
Please continue 87 as it is and don’t under

I any circumstances consider that bMr. Burton's

Alwa s kec | ideas represent a fraction of one per cent of the
' 3 p l E - 0. Del. Ui aoad.

a spa l‘e tu be ! Beginners' Difficulties

25 Tnion Ave |

New York, N, Y

' B
wi our —
I read 1. ©3. Weaver's letter in the December
3 ¢

issue of ONT coneerning the uecessity {or im-
pressing the need of the new 1929 developments
on the amateur. 1 want fo bring to your attention
% different angle of the sirnation.

A pretty good number of the present amatenrs
mparative neweomers, Thev aften know
firtie of the seience of radio, Because of this,
fellows ran't make bead or tail of an article

i £
i in QST Om sueh, i wonld do no good to impose
} the need for the new 1929 improvemenis,

YVoit old-timers who have grown up with the
[ game {rom the time v ihe wspark-coil, don'r
! uppreeiate the diffieuity of acquiring the knowl-
} edge necessary to make a real amareur. "Chere are
{two fvpes ol b apeii 1o the would-be
} stuateur — the enginecving foxt, und these books
‘ that “simplifv, popularize, ete., radio™ s many

of which weve run off a fow vears ago, Both of

T are unsuitable, the wne hecause it
s too youch knowledge for granied, and the
. too dittle. The handbook does come
sornewhere i between,

in the fuiure. with more new developments,
it seetns 1o me rhat this gap between the old-
. timer amd the neweomer s bound fo inerease.
i What 1 going to do about 117 L am not un
i amateur but [ have been trving to he one sn
i { think I know whereof § speak.

- 8, Sefoffe.

Low Conduct

Canonshurg, Pu,

{  The ¢ vine smateurs is very sirnngs:
p ﬂaﬂdafd I indeed b oworked a 07 on wy low-
powered rig and wis anxious to have a eard from

i"t'g lgl 5 ) 1 him. 1 4 him whether or not his mddress wis

i eorreet in the vull bosk and wias pleased when he

told me ihat i was,

v o my eard 1 received o leiter from o
fechnician in a broadeasting sintjon (to whom
ihe eall really belonged) saving that he had not
been on the air for « He also stated
that he had a eard from o ho haed worked”?

E. T. CUNNINGHAM, Inc.

MNew York + Chicago ¢  Sanm Francisco

it Bay You Saw It in NT — Tt Tdentities Vou und Helps ¢
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turn your Radio
Knowledge into

Modet 4007

Three Westan Meters and DLTPREAF enuiner-
mg. combined with the fnest nf  inaterinls 4
workmanship, insure qbaolate aceurgey, Y Y
meter of three scales U, ta/lop. 600, 10N ohms
oer volt; E M\lham( eter of 128 mils and 2% awny
and an AL Voltmerer, three large <cales
023415 /130, are built into the SUPREME tes
panel and are housed in Bakelite cuses

All instruments are wanufactured tar 110 volts
4ndd SU-6tt eveles. instruments ather frequencies
wart be furnished special at slight increase 1n price.

Prices and Terms

Inder our time pas ment plan. the drdal 41)0 \
NIPREME Diagnometer can be b
cash and 1 trade aoceprance
notes) for $10 eavh, due monthly, ¢
proferved, %124,65. All prices net
fisconnts,

N tjeglers’

Send No Money

Thansands of aw ners attest to the superioricy
of the HIIPRE! PROV (\ (N -\m— o vt py
vsing it six days in actual 8
ot bee the sode judge, Slen and hn i the ajx-
v trial request and mail today,

6-Day Trial
Bate,, .. . ... 0., vee
\uprcme instruments (,or[mration,
419 Supreme Building,
(srecnwoud Mississippi,
Please ship e one Model 400\ RUPREME
DIAGNOMEL ER.

iipon delivery of the instrumeut, I will
deposit with ‘the expre: snt erther the
cash price i $124.63 0 50 eash nad 10
nent notes) for
At Iy ubrion,
subject to the follawing conditions;
It is agreed that the deposit made with the
eapress agent shall be retaiped by bhim for
<, if, within that time, siter testing
trument, I au not entirely satished,
§ bave the privilege of recorning the (stru-
58 axent in goed condi-

“()')T')KP[‘ TR fHne
xuapt(rﬁ whid  parts intact,
Tipon such return, at the prejay-
the deposit
nt will he

vromptly returned to e,

B e

Firm &awme

fate, oo,

Please send three or more trade references,
including at Jeast one bank, with this
coupon,

NOTE: The seal on the panel of the instru-
teut Lovers the tmaster screw in the as-
sembly. 1t ig never necessary to digturh
this, and it does mnot in any way preveutor
restrict the use of the instrument. Facitory
guarantee ceases with disturbance of sead,

“Extra Money” with a

Radio Diagnometer

_'KVFRX community has its servicemen, but YOU, equlpped

with vour complete knowiedge of radio, and a Suprumz
Ad Diagnometer, can give a zervice thar the ordinary
servicetnan cannot.

You undoubtedly know the Suprzme. The performance of
this remarkable Portable Radio Testing Laboratory has at-
tracted the attention and admiration of the entire radio in-
dustry. It has changed the standards of radio service. It has
eliminated all guess-work. With a Sueremr. Diagnometer vou
can solve any radio problem that may came hefore vuu. {t tells
quicklv, accurately, and scientifically the exact working
condition of any radio receiver or radio part.

SuprEME Service League members evervwhere are making big
profits. Join the League. With a Svereme Diagnometer vou car
earn the extra money you need to buy that 500 Watter or orher
equipment you have always wanted but could not atford.

The SuereME comes in a brass-bound carryving u:e 18x10LoxT
in. It weighs only 25 pounds. The case contains atmple and handy
compartments for cartying all necessary tools and accessories,
including a swinging tube shelf which atffords absolute pro-
tection for extra tubes.

Here ate a few of the tests vou can make with a Supreme:

it has the unlv tube tester giving oscillation tests from taw
A.C., or from radio sockets. Tests all tubes 115 to 13 volts,
including screen grid and heater types. Reads direct output of
rectifter tubes. Permits mmplf-te and comprehensive unalvzing
from radio socket of all tvpe A.C. or D.C. radios swirth Master
plunger selector system. Yoltage readings with and without
load. Gives independent (;:athode readings.

The modulated tube Radiaror takes place
of broadcast stations for testing — i3 a
driver for neutralizing wnd oscillaror for
synchronizing, giving meter dip and
speaker click at resonance, Has heavy duty
rejuvenator, Bridges open stages of audio

- alters outputs — tests fixed condensers
and contains stage of audio — fixed ca-
pacities - = 500,000 ohm variable resistance
and 30 ohm rhemtat Besides tegular tests, g

B0 OWRPFS FECO
all apparatus is accessible through pin- "0 0" 50"
jacks. Instrument lifes out of case. ar eficient radio s

Hay You Saw It in Q87T — [t Identifies You and Helps Q87T (%]
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Fixed and Adjustable
Resistors
for all Radio Circuits

‘bmn@m'\u'b

Bradleyunit-B

ADIO manufacturers, set builders and

experimenters demand reliable resistors for

grid leaks and plate coupling resistors. For such

apphcanons Bradleyunit-B has demonstrated its
superiority under all tests, because:

& =~ Resistance 1alues are constant irres
spective of voltage drop across vesistors,
Blistortion is thus avoided

& = Absolutely noiscless

F= No aging after long use
4= Adeguate curreni cupacity
o Basily soidered

Use the Bradieyunit-R in your Radio Circuits

Radiostat

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

Laboratory Rheostat

'K:vpe E-2910 — for general laboratory service,
Capacity 200 watts. Masximum current 40 am-
peres. A handy rheostat for any laboratory.

Write for Bulletins!

ALLEN-BRADLEY CO., 117, Greenticid Ave., Mitwauker, Wi,

-Bradley Resistors p

Hay You Saw [t in @

him ihe same day. The business of
fteense in (his eountry is simple enough. Surely
the amateur bas no justifieaiion in stooping o
such wretched thieving of other fellows

— Frank Lucas, WSCRA,

The 1929 Receiver

Pennsylvania Power & Licht Co.,
Transmission Dept., Pottsville, Pa.
Fditor, ONT:

I have been interested in the rommenis on the
short-wave sets Mr, Hull deseribed in Noveniber,
ST,

1 put together the jour-tube outfit, baving
become disgusted with half a dozen other short
I had built before, wud though it is
t ving perfectly as vet, b am ironing out
the wrinkles one by one and she works hetter
cvery day.,

WEHDM, who says that aluminum for the panel
is the bunk ovidently doesn’t know how io
handle the stuff. 1 inquired and found thai the
Almioum Co, of Ameriea will gladly furnish
aluminum plate from 1 16" up in thickness. iny
5 . and reasonable, 4 piece 7 by 127
aid B thivk costs on ents although one
must buv two T\f( ces Sine

¢ their minimuw ¢
s one =lnlln .hls :hloi\nu is |1<t'd il

tting o

o esip

uninum Company 1 bml""ht F ‘ihin
LV tray ‘llld cur ir into iwoe picees 77 by 127
and iried to eceinent them iogether. Aluminum
zolder is absolutely necessary and ean be secured
from ihe shove wentioned eompany. On ihe
other hund, u‘lummum makes the nicest job in
appea . vi’xmp as mn\pa\num or vubber,
and i somme form of which iy
necessary in the pan i

A hfmdv maounting for the Ford enil sevondary
the hollow part of an old tube socket
md tn\u 1 the voil on top by running a piece of
»nider«:rl m'm MV of the pron up
'*L the eore

0 m‘cd with tape alter the vonneciions
are n‘mfﬁe. A tube shield will fit niccly over ibhe
whole thing if such is necessury, ‘The scheme is
hundy and amounts to a plug-in coil, the ordinary
LN sorket being used,

Now about serecn-grid tubes: I will be laughed
at of course, but it can't be helped, At fiese § had
the corirol grids connecied 1o the regular saeken
post and the sercen grid to the top post of the
tube, and of course it worked as u space charee
winplifier, but how! T bet I'm not the only one 1o
do 1his,

* Py no means the only wne! Seor
tewrs throughout the couniry ha

SO REeTent jinge
ped i the sune
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The Jewell Trio
in New Bakelite Cases at
No Extra Cost!

QW

N the new Jewell Patterns No. 68, 78, and 83

radio amateurs will find their old friends, the

Jewell Trio, in new bakelite cases, al no extra cost!

The movements are improved models of the same

old standard units that have enabled radio ex-

Ragatternes perimenters to bring in long distance records since
the very inception of radio.

The bakelite cases provide high insulation and
a permanent high Anish — there is no enamel
to wear off, as is true with metal cases.

NOLTS

An Improved Movement

P A narrower, lighter pointer is used, doubling the
Alternating Current speed of action. Damping is increased and quicker
action, as well as more accurate readings, are
possible. These uniform size instruments in bake-
lite cases represent the very latest and hest in
miniature radio instruments.

MILLIAMPERES

Use the New Jewell Trio in vour 1929
transmitier. Write for descriptive literature

JEWELL ELECTRICAL INSTRUMENT CO.

Pattern &8 1650 Walnut Street e “hicago, [llinois

Pirect Gurrent

i 20 YEARS MAKING GOOD INSTRUMENTS ™ i
“““ lluu (“““

| DA L YA N |

i“ fl'

B

Radio Instruments
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Built

to meet your own

specifications!

o «“rlv the tesisior TRl ywant ——Enulr 10
VOUr O requirements - iwitl
1 their way voipwithin 72 hour

PeCeiVe L OUr spediications.,

Ter v

Chur new Sample Department was planned
for just such rush jobs, We oyven forward
mples by aie mail, if vou prefer,

Tell us about the resistor you want, We'll

be vlad to make up

Iso carry s and

122 Greenwich
5t,, New Yurk

Mewark, M. J.

E Vervbﬂd’v Demande
Power

— and after vou have heard the hest vou

will Insist upon Tene Value too.

For iTee with ’UX‘ "50 Tuheq

cith 10- '(L

Bongan Electric Manuiacturmg Co.
29993001 Franklin St., Detroit. Mich
TRANSFORMERS of MERIT for FIF -

anther thing: I was almost ready to turn on
the set when 1 rewlized that the two rezisiors on
the panel were mounted on mwetal and had to he
insulated fromn ii; very evident, but to the am
who hms been working with rabber puanel 1)
his life, not so hard to miss

Pon't expeet. the coils {end
cover the ¢

and ticklery 1o
et band as faid out 10 QST on first

trint, Thoy wsll vary, and half « turn raakes o
big «difference, Space o turn or two if the band

=L oco . The dickler furns are diito: Use
ad fow as are necessary 1o give feedback for half
way reading of the detector plate voltage resisior,
and spoee them in ordor 1o get to the bottom of
the band.

| found thar 45 volts on the seveen wrids guve
hetter results than higher voltages, especiully
on the cheaper l\'[)0> of tube 1 used, The cheap
tubes, however, vorely found saiisfaciory.

I am still baiiling with several things in my
own sei and possibly some of the pest
able to help me. For one thing. s three-foot
anenng gives mwiteh vohioe as one forty foet
fong uid i highs ubsolutely no difference,
bt burts myv ferfings that such should be so.

Two things yei, to mentian, Be sure the tickler
vuil 18 not reves The zci may ascillate even

wifh ihe tickler reversed bt won'i work prop-
v, W6IIAM s it Is shoeking to use the fingers
in changing condensers: He's righr and no «

H(m\ : d, Tse on

ow driver  aeross i)h

for usc h vectifor
ymaicur should he very
making very zood filament contacet and m]ublc
of earrving live amperes conuntousty, Unless
ihis preeaytion Qs %‘nﬂnwr-rfi. POy cont;
filament prongs will eause
i the prongs aud socket, imL sl gh internnd
tithe drop with consequent injury to the Rudio-
fron, We are hoaving this information incop-
pornied in the insirnetion booklet for this tube,
bui sonie booklets without it may be packed with
the fiest tubes t oo,

On page 3 af the fostruciion booklet we ree-
ommend vhav fillpent voltmeter should be
cannected direcily weross the derminals of the
filament. ot the socket, This is enfuely =
factory but in doing so ihe anateur should noi,
forget. tha wn vhe tube o
filarnent is at o high posifive poie witinl. Tle should
therefore e special precaniions not to come
in coniact with the filament voltmeter,

At the hottom of page 3 we reeommend the

v time delay relay in the plate cuweult

re the inverse pes dtage excecds 2100
volts, While ithis I8 the ideal condition for auto-
matic control, we veglize that many amatours
may not or can nol ullord to use one of thes

i

v
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CROSLEY

AG LINE

Jor 19291
Thru the use of the su-
purior dlershon condenser
LUrosley  buy  developed
elecrric light sonket opers
ation o 4 high dearee of
vreellence  and  presengs
the t{rade wwith o bine of
AL sore for (929 that set
rely new st mdarua of
o periormance!

A Electric 7-tube
Gembox operating
dynamic power \pcakr‘r

This  amazing n ver
ontains the {atest .unl
hest tudio refnements —
new neutrodyvne circuit —
5 stages of radio r,uuul\-
tication - retector
staves of andio—171-A
uowet tubes in last audio
stage — tull  voltage on
plutes of outoput tube
power supplv e On-
tained — iiinminated
dial — beautiful caze
black crackled finjsh high-
tichted with white pold.

t'rice without tubes $b%

ANNOUNCES THE GREATEST RADIO VALUE EVER OFFERED!

The ‘;ﬁ ‘llill’eectric GEMBQX Yrabes') sﬁﬁ

New Full Neutrodyne circuit — New Chassis

output tube

New High voltage power
New Volume control of exceptional smoothness — New

Switch on front of case — 3 New Added stages of radio frequency ampli-
fication — New 3 tuning condensers ~— New Elimination of regeneration

in the detector tube

- combined with these modern, superior Crosley features so essential to com-
piete radio satisfaction —

Proven Mershon condenser .

Proven AU Electric socket operation

Proven tlluminated dial

Proven Self contained power supply

3 radio amplification tubes
f detector tube

¥ audio tubes

t rectifier tube

THE CROSLEY RADIO CORPOR ATION

Department 18 blncinnatl, Ohio

Power Crosley, Jr. Pres.

Owaers of WLW — the Nation’s Station

‘l‘he Crosley Dynamic DYNACONE —=

& power speaker of entirely ditferent
principle of operation producing all tones
the eniire scale in true relation to
h other — $25

]

The 7-tube
AC GEMCHEST

A cabinet of Chiness
 hippendale desivn

ith new i-tube
hhMB()‘( and 1Dy-
nacona  built  in —
wptional in 3 calors,
gued — green ur black
with tal trim-
mings

The Crosiey DYNACONE—!
sole cabinets equipped with Crosley
DY NACONED offer amazing valus
to the trade.

Say You Saw It in QST - It Identifies You aud Helps @ST

Cirosley -tube AC
tiectric Showbox
Fhis relwarkable set un-
usially  aelective,  con-
tains 3 stages of radio
iplification, detector, &
cex of audio with two
171-A power tobes in the
last arayge, rmtmnr tithe ——
¥ tubes, There is a full 180
walts on the nlates af the
tost tubes which Tosures
etear,  rich  volume  of
epraduction. The set is
sharp, sensitive, power-
tul, taxe i finished in
black crackled effect high-
tighted with white gold,
Price withont tubes $X0

4

Crosley 8-tube AG
klectrie Jewelbox with
tuned antenna circuit
and power detector

A new powcertul recejver
employing a ftuned an-
tenna circuit, power de-
ar tuhes and uge 1Y
tubes m all circuits
«pt last audio stage
vevtifier,  The e
contains a_new and im-
proved audio sysiem with
push-pull anplifcation
and two 171-A  vower
tubes in the last stage,
this set is trily .dlcd
" rhe World's Fin
ceiver.” Tty :
sensitivity w amazing.
1 omhined vnh the dy-
namic_ Crosiey l)\’NA-
CONE  performance s
assured equal to the hnest
rardio receptjon money can
buy, The vase is finished
in black and highlighted
with white eoid. All the
improved Crosley  teias
tures such as illuminated
dial, Mershon Condenser,
complete stielding, self-
contained vpower supply
unit are incorporated in
this  wonderful  vaiue,
Price without tubes $105
Mnnm” H voming, Coio-

Mexico and

o, vy
t{ est prices dzghlly higher.
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e Four Gond Reasons Why You & devieces, 1 is not abeolitely necessary of course.
W10 the I . Will Want to Examine this New N ) NN + s
All the latest Second Edition of h-r the amareur cun accomplish the same rhing
data in Laer & Brown's w oalways applying the filament voltage thirty
{gd\‘an?ed RADIO ENGINEERING : '.(.'Il‘.[b before he vloses the plate voltage switch,
radio science LB Mtchell, Ruadiotron Division,
" PRINCIPLES
it For 10 Smnpaﬁevs. ayw, 127 Hlustra‘tinns e A
Prays £3.50 net, postpaid

. The in
] detal] the scienc
tice  surrounding
"Tv(‘txr\dr‘ RUTEI S

tt

ihe
hes

of all forms of
ATAT 1S}

n

the

nnlnar—mﬂtuu\ (]
methords:

cOvers in
and prac-

the principies
m\..hmn in the tluu'nnmm?
rudio

slopment

‘lldl\ ]
‘fathemarics

o indicate
praoblems

Financial Statement

Y order of the Board of Directors rhe follow-
ing stafement of the income and. dis-
Lursements of the American Radio Relay

League for the fonurih quarter of 1928 is pubh\hpd
for the information of the membership.
LB WARNER, Scerdary,

W

STATEMENT OF REVENUE AND EXPENSES
FOR THE THREE MONTHS ENDED
DECEMBER 231, 1928
REVENTE
Adverdsing sales, 257 BIROBR 5D
t4052

l o Handbook sl . 2786 81
. . onic ‘
Some of thc,l, oples I'ue* and s 10,487 46
-telegraphic  trans- X
- ferro-tiagneric  or  de nlems, .

13

er l?"’ﬂ N
b discounts en rmd

nn

~ matnematical theary o Faud debts recovered. .., ... B2
the halanced madulator:
: .flators

Breduer:
hvv urus aud allmwm Cl

McGRAW - HILL FREE

EXAMINATION COUPON

G.709.17

iy

raw-Hill Rock ("a., Inc.,
S h Aveuue,

<t

ok

v send e
FRRING PRIN
w-\\‘udui.
Daid, o 1

ner reinri the

ST TEMIt TOF 1t b

e

i
i
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i

i
L
[
i

i

{

g

i

Dooik,
That time,

£41.5%0.41

reyRMIe, L. L., .

1

{PENSES

+

spenses, Handhnnk

(‘ﬂl‘ll”ll‘*\("\ﬁ . .«
ADPNRES .
elepnonp telegraph und Do~

Lagre,

Othee supplies and  general ex-
e e e penses A i o 4R
. e PSRN Fent, light and hewi. .. ..., Q00,71
Cire I'raveling expenses ... ..., ., 1.444.64
R Tt Deprec furniture  snd
tate. oL L e e z 45
aine of Fmplover L Lo Lo PN
Offteial Position ... oL Lo
f rBoaks pont on wpbioval {in the 17 el Canada ouly

GNTL

Iy ——

wanll

RADIO IN BRASIL

Wheun in Brasil, apply to M. BARROS

& CIA for anvthmﬂ vou need in
connection with radio.

BARROS & CLA

¥,

-
70 sob. Rua 5. José 70 sob.’
Fostal Box 49
Rio de Janeiro
Telegraph address, Radioparte, Rio de Janeiro

Branch: Avenida 3. Jodo 4, 8. Paulo, Brasil

g™ o et

i o RN (TR

Neb gain fFom operations | .,

LARU, News

niipred ¥

Az nofed. the seeretary of each Divigional or-
ganization will constitute the director for his
division, Thesge sceretaries will vote on which
division will be ithe ileadquarters Tivision, and
“orretury of that division so efecied will auto-
seenne the Federal Seeretary, b s in-

matle
tended to potate the headquarters among the

::ii\'i.sinnss from time io lime,

ARU. Headquarters congratulates  Aus-
rrnh:m umateurs o this progressive step, U
of effori is absolutely esscntial to the life of ama-

o
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EWS[ExTRA

Yor. 2

APRIL, 1929

No. 1

Showing 75 Watt MOPA Xmitter Kit &
Power Unit Using New UX866 Tube

CAT 172 REDESIGNED TO
EMPLOY THE NEW RECTIFIER

REL's new powaer nnie has beent redesigned to employ
the new UUX-R06 rectiier tube, thereby etfecting a
starcling improvement,

The unit s conservatively rated at the following
figuress: -

Diirect current ) 2000 volts at
Mate Supply ' 300 watts (150 mils)

Alternating current Q 10 volis at 80 watts (8 amperes)
Filament Supply ¥ Accurately center tapped.

Dyegigned to opetate from 110 volt, 60 cvcle single phase
alternating current power supply, it comprig parate
plate and Hlament transformer with voltage rf-;,u! ating
switches —- complete  filter temn — overall  dimen-
sions 2077 & VLY yronn x 137 deep, Price, completely
bailt and tested #2500, but does not include LIX-300
tube.

WRITE TODAY!
FREE

HBooklet showing our complete line of transmitters
and receivers specially designed to operate under
1929 reguiations sent promptly on reuuest

AND FOR 50c

the now famous REL loose leaf handbook will be
keut to vou, Thxs book is the bxggest bargain vet

1929 MODEL ALL METAL ENCLOSED
AMATEUR XMITTER, DESIGNED
ALONG COMMERCIAL LINES

KEL offtrs to the mote advanced and modern
amateurs their Cai. 2222, V3 wart, Master Oscillator
Power Amplitier Kits, These are specially designed to
conform svith all of the rigid (w29 nuuir:-mvnt».
pted to the three most pnpuldr new bands — 14,000
- 7,000 — 35300 KO, Compicte wide spread tuning in
vach band is otfered.

Jonstant stable sighals which do not swing or vary,

Power may he ubt,amcd trom any available source, or
eclse if MO s available REL suggests their Cat, =172
power unit, which now cruploys the tew RCA UX-200
tube.

The Power necessary to operate the Cat, 7222 trans-
mitter is 2000 volts 13¢ plate supply and 10 volts AU
or DC dlament sapply.

such features as the following place this kit in a class
of its rawvng metal enclosed © affords complete shicld-
ing -~ Master oscillator cirenit in parate shiclded

compartment — three special new tyvpe REL master
oscillator plug-in coils, Fach one correct for each band,
These coils require no tapping or shifting of contacts —-
master vscillator wircuit becomes one  dial control
nrqu great simplicity. Master oscillator

NEW POWER UNIT

circuit uses UNX-210 tube swhich operates
directly from the same power @upply as the
power amplifier tnbe, Plate and flament
attces supplied so that voltages are
wduced to correct amount. Power ampl
fler uses 1TX-852 tube (UX-300 sorecn grid
tube can be used with very slight elrcuit
vhangesi. Standard REL tatwise wound on
wlass inductances supplied for Power atnpli-
fier  oircuit. — I‘tirchasa—r has option of
either the type N7 or tvpe "R unls.
Type 57 are mainly adapted for the
14,000 and 7000 KC bands, while the tvpe
“1L." are adapted for the 7000 and 3500
FC operation, -~ Large Car, #1149 tuning
condensers  used., -~ With very  slight
changes sct can be adapted for telephone
purposes cploying the one-hundred per-
cent stem of  modulation, - Overall
dimensions 9 & {8 front x 16" Jdeep. Bt

price $130.00,

RADIO ENGINEERING LABS. -

100 WILBUR AVEN

AND CGITY, N. Y.
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teur radio anywhere, and there can be no doubt
but that untold benefits iv citizen radio in Aus-
tralia will result from the merger, Congrainla-
tions, (Ms!

Coineldent vwith the nmx»mi the mer;
happy to learn also of the successful uum-lusmn of

negotiations hetween the W.1LA, and Ang-
tralian Department of Defence on z plan of
Army-Navy-amateur cobperation, very similar in

to our own Army-Amarenr und
Navy Radio Reserve in this couniry, A
are indebted to Q7 for the informarion,

Two very great benefits result from this plan.
Firsi, amateurs will he permirted to handle traffie
in connection  with the Defence testa, The
ond. and even more important, is vhat only
through the Reserve swill Anstralian amarcurs
Liave gecess to the valuable 75 10 S3-meter band.,
This band is denied to amatenrs normally. both
in England and Austraiia tunuie
thing from the American pr.nnf, of view, It is
splendid to note thae it is now possible for Ans-
iralian amateurs to enjoy the bhenefits of his
| mnosi advantageous and valuable territory.

A0, AURIEMA, inc.

Mane v'e Export
116 Bracd Seo

entifically envipped

te cronemically export ) .
dependable recciviag b BETOGITM
By Panl de Neek, President Reseau Helge,

and transdaliting eadio

apparatas
SEBINWIL, our zailing :mlmng

Y d m h(- MORE SUEEERS]
iz
b from

Ant-

\\erp m Hmmue L
strength. and with a r
Hest contaet wirh X EBIWR was maintained
by EBAFT, who “elicked ™ no less than 72 times

chm’s who did gond work with the ship wore

Dynamic Speaker IWX, 4BO and 1AR.

ﬁmtw \\ 1fh the new e niations in foree,

sood contact,

is possible hams, but work with eiher
Europeaus il somew har ditfienit owing 1o ihe

- . fact that on rhis have not vet oliminaied
REDUCE the hum in the had QORM between phone and key hams on
A.C. operated dynamic the di-meter mud

speakers using low vol- A \Mﬂ‘ulld maintained  hetween
tage rectifier. EBLEA 1 Ants on the Ddde of
The installation of & %r"nni“!l eust. of

Potter Dynanﬁc Speak. Ve hﬂpk- ta sta woso0on on fhe 28K

#r Filter is casily made bamx, wd shall he gizxu 0 trv eontact

hand with all amateurs in the world \\,hn e foste
ing on this very interesiing wave,

by connecting t
leads provided s
the field of the speaker
o List Price $4.75 etary 15.D.R,

Potter Filter Blocks Clonditions are pretty goond now -

this time last year. A lot of amaicurs

B Helmer Petersen, Heer

T-2900 &é}j'"f;:ﬁr“ﬁ:z;;;,'{;n‘éf skl $20.00 offi-wave, however; at least, as far as Faropeans
’ 3y Condenser for the pu ull ure o rmed. On the other hand. the new pre-
T-2050 type tube amplifier ... %22 50 fixes seem to have heen adopted by pmvlwall&r’ all
aratenrs on ihe continent, with the exeeption of

T%e P@tt@l‘ COO 3 few French and all the Russian amateurs,
MNorth cmcago, Ilinois tn 40 practically all ihe Seandinavian and
1 O gunsaiion a Your Servien Central European countries may be heaid during

V3 08 are easily established. Early in the
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¢ ORTH over §5,000 to mel” “Never so
thrilled in myv life!” “Never dreamed Radio

was 50 easy to master!”

So scores of men write of this wonder-book which

tells how to achieve brilliant success in Radio. Send

for your copy—it’s Free!

Glorious New Opportunities

Radioneeds you! Over 30,000,000 sets need servicing.
COiver 2,000 ships carry radio apparatus. There are
53,000 radio dealers, 4,000 radio manufacturers,
scores of broadcasting stations. And now Television,
transatlantic Radio Telephony, and Photoradio-
grams open up brilliant new possibilities! The Free
book tells all about them. It rells also how you can
make your spare time prepare you for success
through a revolutionary new method of training.

Leatn at Home
with This Big Laboratory Qutfit

Fou get the *how™ as well as the “why” of Radio
with this fine training. Only an hour a day—in
spare time—is all you need to devorel As part of
your course, you teceive absolutely free of extra
charge—a magnificent outlay of apparatus. With this
outfit you learn to build fine sets and solve every
problem in repair work. That is why our graduates

have the confidence and ability to command big pa
That’s why they're in big demand everywhere!

Training Sponsored by
Radio Corporation of America

Qur graduates enjoy greater success because they’
posted right up-to-the-minute in everything !
Radio. Radio’s greatest achievements originate .
the gigantic Jaboratories of the Radio Corporatic
of America. This great Radio organization stan
back of every lesson in the RIA course.
Money Back if Not Satisfied

The course prepares vou for success in all phas
of Radio—manufacturing, servicing, selling, sh
and shore broadcasting, radio operating and mas
others. Includes Television, Photoradiograms, at
radio equipment. A signed agreement assures v
of complete satisfaction upon completion of
course—or it won't cost you a single penny!
Send for this Free book now—Why wait years for suce
that can be yours in only Y months? Read thisFree book, It gi
vou the real dope about Radio and tells vou all about the
mous course that has enabled us ro place thousands of ¢
5t udents‘in fine positions, usually from 3 to 10 days after gr:

wation! Mail coupon now. Radio Institute of America, De
&7-4, 326 Broadway, New York.

RADIO INSTITUTE OF 4
Dept. 5T-4, 326 Broadwavy, New York

Cientlemen: Please send me your big FREE 50-page book
which tells about the great vpportunities in Radio and

E about vour famous laboratory-method of guaranteed
l radio instruction at home,
£
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evenings this hand is very quiet, .ilfhmlszh 06
sional weak signals come thrmlgh from Asia ¢
southern Lurnpc As the evening advauces, Euro-
peat wmal& inereas: m \ircngfh, and ahout mid-

coming i.hmugh (g\\L.s at _’{)‘21 (.,%M'lf.

About midnight, the W stations comme
appear, and they are often heard until late mom-
ing. As lute as 1030 GMT several W stations have
been heard with very goud strength, but 1 snppusp
these stailons are using s mmmmrlvr\lv large
[ ouiput,

The 32-meter band was formerly ¢ miich
used by many eontinenial eonniries for Furopean
work, hut there is not much to he heard thvro
now, Nor are the few signals there vory good.
with the oxee ption af the Danish lixpedition <hip
Dana, which is at present located near Now Y-
land, "The eall is OXG, and it may he heard fre-
quently here OSA4L ONO has been established hy
OZ7BL using but 12 watts DC input, ¥B OM!

On 20 meters there is not very much daing.
Sunday afternoons some activity i noted. but
mostly from North and souih American ama-
teurs, with oniy « litile sprinkling of Luropean

TURUS i
Danish hams are becoming more and more jn-

e to

BLUE toNG-L"’E TURBES terested in the 10-meter band, and intend o con-
) duct some tests in this territory in the uear
ARCTURUS RADIO TUBE CO, future,
Newark, N. J. LNGLAND

i the RS.G.B,

Nothing outstanding can hﬂ reported for this
manth. Conditions on ihe 7000ke. band ap-
peared to be very simiiar to those which have
heen noted during the corresponding perind in
past vears, During the day locul conditions were
rather good, but sfter dark contacts under 600
miles were pare, although it was aguin noted thar
southern Liuropean signals were by far the most
consisteui at night, opt oon ve -

: s sions, German, Dar and  Czechoslovakian
R hec ke above machine HLons, " IS oand s ¢
Escutcheons i ve mach signals were audible after 1800 CGIVT,

engraved on Bakelite. All desired For the great part of the month North Awweri-
markings for Transmitters, Receiv- eansignals were recelved feom 2600 GMT on, but
ers and B. C. station apparatus. it was only rarely that Brirish stations were able
to effeei S0, This was probably due in some
tueasure to the fact that the wvernge Brivsh sta-
tion uses considerably lower power than ihe loegl
Furopeuwns, with the result that our siguals bhe-

come badly jammed, On ope o two evenings,

v few o

Price thirty-five cents each; 3 for Australian siations have been received on this
$1.00—7 for $2.00—10 for $2.50. band,
Send stamp for list of markings or Conditions on 20 meters are still very bad, and

" o s , . for the mosi part of the month the only contarts
tell us what you want. We have which have beew made have Leen with European
them. stations. There have been no outstanding achieve-
ments on the 28-me, band, and to date no British
station hus effected o contact with any of the
European couniries, Confirmation has uow come
to hand thai GOLL was heard in South Afriea on
the same day (October 221) that he established ihe
pioneer QSO between Kngland and Ameriea,

P— In order io further investigaic the problems
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%4 Bradleystat No.
E-210,Special ¥1.60

[EEDS

~The Home of RADIO—

General Radio Type 285
Audio

Ly
Transformer
ideal for high and
even araplification.,
| {vpe JBS-H — 6 in 1
5-D—3tol

PR 1ict $6.00

45 VESEY STREET

NEW YORK
Transmitting Apparatus
When in Town Visit Our Store

SPECIALS

2'95 Helden braid 14/ wide: mpm for shivided grid tubes. tt.
Now oniy Pacent ideluxe ™u, 123 Phonovox — Phe cieccrical
pickup; Lis S Spwscial
i3eneral Radio 2271 000 cond, plain or with vernier
Twoeinch e wound Ham inductance Mo, 1o dee
uiven ecial price per nch

%3 Mesco Velegraph 1\&\
‘—uvnal Buzzer “ot
Code ot Basehoard ,

Fal!

Television disks us specitied in
QNI special

Heat condenser double spacer for transmitting QOU23

Coils unmuonnted, Al sizes in srack 14 price,

> wliustable acm nicro- transmitter 1or
1 mounting
. Transmitting fndnciances, pef set

I Henry choke

namejed eapper W 1r<, anv ienguh, {t,
Auied copper w We, any jengih, tt,

vwx’n‘l"m-' Hakelite itanet 10 x 84 x Jg
RBaldwin vhonus type s

L brait

New York’s Headquarters for

Everything in
Cardivell
§06 | Acme
‘,j;-f;g Thordarson
35¢ Jewell
2.95 — . .
Flechtheim
2 Signal
2.75 "y
e Bradley
150 o
495 tn Srock

Cardwell
densers,

COgl -

45
dnuble $4
for trans-

mmmq, L0025 cap.

THORDARSON
TRANSFORMER

. swket: por-
basr. meiat Top 50c¢

o, We cacry
A, e

e o the largest
1198 Ravth:jnn B- Pdilmlnarnr & \ ‘I; et ;
transformer, designed as powes . 3 5 <k o
sapply for H-Battery “im- General. Radio ‘} NERAL
inators using the .3 mfd Condenser e AR
Pr{ NlbL] Ha%yﬁl .i h ot 0 . £ A DT
wultages-—iaw 218 volts eit vr &1, 1ist. et} Al SIK) v, ; o
e vt centre Jdeal for filament By trass PARTS in
J,;];;st.o.;r:i‘; side ¢ ¢ the country
inaximuin | clrrent Consimos
nnu oi the Ravtheon tube ACME VARIABLE
without overhealing. R ATIO Ward Leonard Resistance
‘i\iiﬁiﬁj rnhfr’i {(a‘sot only $Z~ £4.75 st ~— 672 inches o ~—- 500—
. ; k ] - 1000~ 1.200- 31100 - 600~ X000- | 1000
TR‘A“\&’F()R“\”:’R ! ahms; can he used for 250 wagt
-14 s 3 N PR - o - 3 o z
& 137 ”fnrdﬂr_ Recommended for short wave AV, s [ tubes wr lesy, 81,45,
o Pransiormet, o whisiveiv, Has shi } b —
220 wvolts each CTD on t‘\'l"slV efy, As - g8 ;jca
e of  crmtre | Bives cllent  results, Bdst $2 75
tap; & volt dla- | price, 10 eavh. Special . f GLOW

ment centre tap,

List $7. YWhile they last at $2.95

ACM TRANSFORMER

Listed at $5.00, The
universal transformer
for Super Het, 30 K. &
Limited wuaantity at

Photo Electric
Cell

The w1l known K. H.,the most

wngitive tube for this purpo

414 inches high., La
fifetime with ordinary care,

312

Grogs Short Wave Plug in Coils

16 to 26 meter $6.50 for Set

A
©)

i

ever soid for less than $15.
.‘\mw Bpeciat

25 to 48
47 to 110 **

General Radio—200 walt

Full Wave

(

LAMPS

< reneral

7;) NEON

"ladp %v Flectric

=tanaard

TRANSFORMER

Type 563-B, andary ftaves 1200
volts (with centre tap) 2 roit filament
carrving 1Y Amp. Zfaximum

current 200 MA, Price,
$13.50

Yitreo

Resistor — /%
tretapped. 8347 Jong, 1

ameled 200
1,000 ohm, cen-

diameter $3.75

wmeted 100

MALL ORDERS FILLED SAME DAY
0% Must dccompany All Orders

PLEASE PRINT YOUR NAME AND

ADDRESS PLAINLY tcAVOIDDELAY *

Television Lamp
The large k. H.
iamp 4%5 inches high
contains 1!4-inch
plate—carrying 5to
S0NL AL
Special. ... ..
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PROZT-RADIO FROST-RADIO FROST-RADIO FROST-RADIO FROSY

FRO:

(o
Q
i
&
Eﬁ
@

Buile o finest  guality
tonrerinis g0 & i
fiver 1O0Y,;

for ham use,
surbon bitcton type.
nnsnaliv
phones  whicty
all andible
with  grend
TFHetess o Tane, \|ll\pl\l o
complete h o shperior
guadity finsel cords

IR tand
[1. rnplmm' e

H e
1 Dieto-

reprodnee
ll«*(ulLllL’iu\
Illit lity

e

I

56,00

% 150

cronhone, |,

157 Pony Arm
i\l ivrophone Yor
wxll or panel
mounting .,
HERBERT 1. ¥ROST, INC.,
Elkhart, Indiana

“an Francisco

Boes,

$4.50

Chicago

= FROST-RASIG FROS-RADIO FEGSTRADIO FROST-RARIS FROST-RABID FROTT-RABIG FRen:
E 150ad osavd-asoud s:avl-150nd olavl -ssord oicvl-isous clavE-soul savi-1soNd

uosf-mmo rnosr-mmo FRUST-RADIO FROST-RADIO FLO:

TELEVISION

RADIO CONSTRUCTION
RADIO REPAIRING
RADIO SERVICINC

MARINE RADIO OPERATING
RADIO COMPASS WORK

LAND RADIO OPERAVING
BRROADCASTING
MMUNICATIONS
UN VING

22 R\Dl() LAWS
JUNTOR ENGINEERI

The above subjects
covered in the hese
vver produced.

“RADIO THEORY AND OPERATING™
Gu2 Fuees KO0 Jilusirations
Marv Fexannma Foonus, President, and Veernrer

adio, immns Radio C ollcqc, Aember Instiiute
of Radio F, llslllll(rw

and many others thoroughly
radio text and reference book

it —— ¥
Uised by all the Government
il the radio schools in U7, =,
200 universities, colleges

Fourt £

horoughiy Re

vadio schoois, nearly
aind Canada and over
and high sihoobs.

Flexinle binding ~
ile by L’detiCdll\« all bookdealers this uand
i countries, Or seut, postage [)Llld QI rec Plpt

hm k or money aider.

| B

MI1IS PUBLISHING COMPANY
Washington, D. (.

which are known to be af prn\-cnt, unsolved, the
Coutnet Bureau of the RA3.GUB. proposes to hold
g series of special tesis for a period of 1two woeeks
begwning 0000 GAMT March 9th, aod concluding
al 2100 GMT MMareh 24th, Full particulars of

¢ e contained e rhe letter which the

these te
Hon., Manager (Mr, 'T. P, Allen, GIGYW) of the
Burean iy seading o the Headquurters of ull
the well-known arateur sovietios,

(mce the Communicniions Department of ihis
"for Tull particulars ~— 4, L. 8)

GERAMANY

By E. Hceiffen, Secretary, IVASD,

Although  considerable  interesi Lieon
sroused on me, work, there Is nothing very
definite in the wuy of resubis {0 report ai this

time. We hope 1o buve some, however, for the
next report.

On 20 meters DN conditions have not ime
proved as cotupured with the previous month,

On 40, davlight QRO % wirh all Buropenn sin-
tiong wre very eaxy, bur the coming of evening
brings a noricenble deercuse in the number of
signals heavrd, Contuels with the Unired Riates
are nicely possible from 2400 middle Furopean
time, and the Ws e usunlly heurd well on into
the enrly morning hours,

ADBA had severnl very gond QRO with the
[Mnited States in the afternonn wirh an input of
120 waits.,

A0 s aaan i the ether with his 200-watt set,
and will make long-distance QSOYs o 20 meters,

4ACN working on the 4= and 20-meter
bands,
JBY had the first QS0 from Germany with our

Doctor Lwaanm, who is now in the Unired Stares
temporarily, and who was handling the key
WSADDM. The mpur was 5 watis ervaind control,
ABY has been in touch with W 6th and Teh dis-
trict stations, and sise with Uruguayvan stations,
FBOM!

s anybody working the ZLs whom we used to
henr so well on 50 meters in 19287 We think 20 is
the besi for thewm, but would be glad to hear from
anyvone who is carrying on suceessiul comininien-
tion with these hams.

The D.AS.D. would be very glad to have lists
af 1) siations hewrd in forelgn countries, in order
to publish them it its magazine *CCL Soch lists
should be seut to the DAKD., 19 Blumen-
thalstrasse, Berlin W, 57, Germauny.

BYRD UPERATORS GET RECEPTION
FROM NEW ZHALAND GANG

Through the ecourtesy of Break-In, the fine
monibly magazine issied by the X% ART,, the
New Zealand amateur organization, we repring
here in part o most interesting aecount of o recep-
tion and dinner (or “*beano,” it seems — Hil) ag-
corded the operators sceompanying the Byrd
Antarctic Expedition, It was certainly a splendid
aet on the part of the 2L gang, and, since most of
the Byrd op’s ure hams, and one of them is o
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1930 Reception
Will Be Different!

Try It NOW and See—~in the New
S-M 720A C All-Flectric Screen-Grid Six

, SCREEN-GRID tube with A, C. heatertype filament,
nearly twice as good as the wonderful UX222-—and the

22 in S-M 1929 sets is enabling S-M setbuilders to get station
after station never heard with common factory-built sets. « « «
A power tube with more than sufficient undistorted output

Tubes Required
3 UY224 (C324)

{The new A.C. sereen-grid tube.)
2 UY227 (C327)

{The present ponular heater tube.}

1 UX245 (C3{345)

capacity to fill the best dynamic speaker—yet ewithout the
high plate voltage required for the 250. . . Every refinement
of precision manufacture as built into the tremendously suc-
cessful 720 (D.C.) Screen-Grid Six—plus improvements which
make the new 720AC All-Electric a set capable of far better
reception, both as to distance range and selectivity, and tone
quality as well, than even the original, nevercyet-equalled,
720, . » Be the first on the ground with it! Get your order in
at once to vour 8-M jobber or dealer.

Used with the new
plete all-electric yec - e

LUrCuit. )

669 pmvci?r supply, the 720AC is u com-
gnec
cxtreme possibilities of these new tubes. Price, completely WIRED
in 700 two tone shielding cabinet, loss tubes and power wunit,
&117.00. Component parts wtal %7%.50; cabinet 39.25 additional.
5-M 669 Power Unit, WIRED, $57.50.

M 720 receivers can be changed over at slight cost to the 720AC

(Super-power moderate voltage output tube.)

cially to bring out the

Eyow How
Next Year’s
Best Will Sound

§-M Aadios = Positively Guaranteed Superior

That same unchangeable puriry and
fidelity of tone, which has established
.M supremacy even more tirmliy this
vear than ever before, can be buili into
any receiver or amplifier by nsing the
new S.-M Clough-sysiem andio trans-
formers. (Guaranteed absolutely and un-
conditionally to sucpuss, in rheir uni-
form amplification of all notes from
5000 down to 40 eycles, any other trans-
formers obtainable on the American
market at any price, these nnique in-
struments make use of a principle totally
Jifferent from anvthing used in stand-
ard transformer construction—built-in
resonance to even out the amplification
curve in the ceitical range which ordi-
nary transformers weaken—and a cir-
cuit which keeps DG, plate current
entirely out of the transformer winding
and therchy zvoids the common in-
jurious effect of hvsteretic distortion.
Amplification abtainable—running as
high as 444 to I—is far higher than with

‘The Radiobuilder, u monthly publication telling the
very latest developments of the 8-M laborutories, is too
vatuable for any setbuilder to be without. S¢nd the
coupon for free sample copy, or to enter your subscrip-

tion if you want it regulariy.

SILVER-MARSHALL, Inc.,

any standard transformers of compar-

able tone quality.

S50 Clough system audios are now
ohtainable in a complete line, for both
single and push-pull amplification, as
follows:

255 and 256, for sandard use in first
and second stage respectively.
Fachessevecossersseoscsansrrres el

228 and 226, similar to 2%5 and 258, but
farper and slightly more perfeci in
koth frequency characteristic and
amplification ratic. Each..e.v.. 0 59

257 Push-Pull Input Transformer, to
operate from one arplifier tube into
two 1714, 210, or 250 tubes. Fach. .47

227 Push-Pull Interstage Transformer,
to feed from two 124, 226, or 227
tubes into two 112A, 226, 227 or
171A,210 or 250 tubes. Eachy.. .. .58

258 Tapped Qutput Impedance, to feed
from two 171IA tubes into any stand-
ard speakers, Bachoeesveennoesss o $5

248 Universal Cutput Choke to feed out
of two 210 or 250 tubes into one {0 six
or more standard speakers; provided
with  several impedance-matching
taps. It will bandle over 20 watts
without ¢ore saturation. Open-
mounted. Each. .. iooesseissnnesd

228 {248 in case like 227). Fach. oo .. 58

For the New Tubes:

S-M 335 Power Transformer

This is the trans.
former used in the new
5. M 669 power unit.
ft contains one 105 to
120 voit primary; one
5 volt, 2 ampere, rece
tifier flament winds
ing: two 2.5 volt, 6 ame
pere, filament wind.
ings, Plate voltage with
one "80 tube, 300 volts
at 100 m.a. Provided with iron end ter
minal mountings, or (33501) in oper
mounting; either type $15.,00.

Authorized
Service Station
Appointment!

Ask about our I

858 W. JACKSON BLVD.
LS. A

CHICAGQO, - .

Sitver-Marshall Inc.
858 W, Jackson Blvd., Chicago, U. 5. A.
coocSund your complete catalog, with

sample copy of the Radiobuilder.

.+ For enclosed 10e, send five selected

Data Shects, including No. 10 on the
T20 AC. ’

Name...coieviioseararessacarssnccses

Address....

Prresssterscsccsssesrbesee
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BUILT,  BETTER
CONDENSERS’AND RESISTORS

False Economy
Is Costly

Nothing is likely to prove as costly as a cheaply

made, over-rated condenser or resistor.

Whether vou are a manufacturer, professional

set builder or experimenter, you cannot afford the
high cost of a cheap condenser or resistor.

vatively rated and thomughlv tested.

Aerovox condensers and rvesistors are conser-
They are

not the most expensive, nor the Lheape~t, but they
are the best that can be had at any price.

A COMPLETE CATALOG

with illustrations and
detailed descriptions

may be obtained free of charge on request.

This is a monthly
publication which will
keep you abreast of
the latest developments
in radio. Free on re-
quest.

ACME WIRE PRODUCTS

Coils ~— Magnet Wire Wound
Magnet Wire All Insulations
Varnished Insulations
Parvoit Filter and By Pass Condensers

All products made o Recogai {om-

mereial Standards inclnding those of:

\"atioml Flectrie Mirs.
Radio Manufaciurers Ass
American Soviety for Testing l\lafcmals

For 25 -
to the larg

s manuwlacturers and suppliers
t and most discriminating users.

THE ACME WIRE CO.

NEW HAVEN CONN.

Branch Offices:

New York
52 Vanderbilt Ave.
Chicago
8§42 N. Michigan Ave.

Cleveland
Guardian Bldg.

=3
@

former member of QST staff, the afine
decidedly amateur hue, The account follows:

“The five radio aperntors from the Byrd ex-
pedition were the giesiz of honour of the Otago
branch af a dinner and beano held when the
Expedition put into New Zeuland.

S Our guests were Tor, Tlansen, Li, Berkner und
C Petersen, of WFBT, and Howard Mason
*md Mr, Grentie, of WEA'LL

“Lt. Hapsen ve 5 very inferesting descrip-
tion of the rudio equipment of the expedition, Al

the dog-sled excursions will he equipped with
.l'l:[\‘l'll_;!;

portable  ervstal-coniral  transmitters
powoer ranges of H to 50 s, The radio
been working perfectly, and splendid eontacts
made with stations (hoth amatewr und commer-
viad) in all parts of the world,

#Mr, Howard AMason, formerly  Assori \re
Technieal editor of QST in rt‘pl\ ing Lo u i 3
the 3. R.I.L., gave us some intercsting glimpses
of Headquarters,

“T4. Berkner, toasiing the N.Z.ART., zald
that the present gathering of hams made themn all
fecl very much at home —— sunareurs are the salue
the world over —u spirit of comradeship and

good-fecling dominating any wurhering where
amateurs were present, They hud made raany

friends thai night and hoped to meet more of our
fellows over the uir.

“Rlusieal items were contributed hy
4BD, 4BC and Messrs, Bert Isaacy and G. Lis
on the piano and sax pespectively,

“The party broke up a little after midnight
after hukas had bewn given in true styvle, and
‘Auld Lang Byne’ sung to the echo,”

Calls Heard

sk from page 51
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Selected and Ordered

BY THE HEADOQUARTERS OF THE

BYRD E\PLDIT[OV

Clane werpg g,
A%y 13
Sy PRS0
h e g g LN S
Rasa ik ies
8 ey s g
B Brorisee e,

We are authorvized to state, without qualification, that «all transmitting equip-
ment built by the Byrd hxpeuxtwn constructors is eguipped with Cardwell
condensers. Keeping BYRD in touch with the world. this equipment is daily
transmitting thousands of words to the New York Times (WHD), also
CARDWELL cquipped. and in constant much with the expedition.

CHOSEN lﬁ’t &ﬂ‘SE THEY AREE
CARDWEILL
CONDENSERS

AND KNOWN TO HAVE &% HABIT OF COMING THROUGH

Transmitting Condensers For Powers up to 30 K.W, and More (Fixed
and Variable) Receiving Ceondensers in all Standard Capacities

AS SIMPLE, RUGGED AND STRONG As condensers can be made

Send for Hterature

The Allen D. Cardwell Mfg. Corp.

81 Prospect Street, Brooklyn N, ¥,
Iy YOUR DPEALER DOES NOT STOCK. SEND DIRECT
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Control the Avc humz

on't ruin

pleasire by
hum in the :’hpnv\'rﬂr T
wwiver or winplitier! ¢ enter-tapred

iranstormers often mrrminm‘ Imm he-
epse of The remoieness of 1
irom the iilaments. and becanse of the
ahgence of a balancineg  weans tor circudt ’
nnbalance und rube ¢ariations,

iz the salution or
hum elimination,
iompact.  handy,
foul-prootg, ulrd
one-fiofe mmmnno
gr baseboard
mountit 5
driver adjusimend,

available in all resisiance ranges — and only

+ Hum-
other

MFG. ¢ ;("),, INC.
six in Kadio
2837 N. oth Nt

THE HUM-DINGER HE

For full uiilization of radio energy,
use PYREX [nsuiators throughout

ERFECT transmission or reception
demands this. To know important dif-
ferences betwecn what your radio

r and read the PYRE Insu.lator book-
et. Then if your dealer offers an inferior
wubstitute, insist upon PYREX Insulators
and if necessary, buy from us direct.

CORNING GLASS WORKS

Diept. 64, Industrial and Laboratory Division
Corning, N. Y,
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—a reminder that

Every Transmitting Amateur
Uses These Forms

your supply may be low-—

—vc AMERICAN RADIO RELAY LEAGLE
- 0 LOG OF TATION
.. LT Nt
| emear | e w -y, Abuanns
P -

Members' Correspondence
Stationery

Write vour radio letters on T.eague letter-
heads - it identifies you with the biggest
radio organization in the world. Litho-
_nmphm on 834 x 11 heavy hond paper. 100
sheets postpaid for 75¢ or 250 sheets for
M 70. Sold to members only.

sina rints e ez 5 e

THE AMERICAN RADIO RELAY LEAGUE

HEADQUAHTENS MARTFORD CONN U $ A

RADIOGRAM

RIS o it i i

v | 18| 4 a1

THIB MESSA

FECKIVED AT

RELAY CHAIN BEING GROANIZED BY RINDS oF ILLINOIS TO
GOPERATE BETVEEN THE PACIFIC COAST AND CHICAGO VALLS FOR
CLOSEST COOPERATION BETWEEN [0WA AND [LLINOIS STOP sua.
QEST THAT YOU COBKUNLCATE WITS WOAPY Of THE SUBSECT

LOU1S B suBEY

TR 8 e oy grre

MECT EC H X T
IQICA PORT NALISON  1OWA L1e/h/i . 8.3 e | R

R R i d

Message Delivery Cards

Neatest siiuplest way to deliver a message
to a near-by town. On U stamped pos-
tals 2c each. On plain cards i1for Canada,
vie.) ¢ each postpaid.

A. R. R. L. Log Sheets

Designed by hams for hams, 8% x 11 bond
paper, punched for standard three-ring
loose-feaf binder. 125 sheets postpaid for
%1.00 or 500 for $3.50,

VKMBER'S CORBRSPOHDRHCK

\/\/”/ \\/

Official A. R. R. L.

Most convenient form. Designed by the
Communications Department  of  the
ARRL, Well primecl on good boand
paper. Size 834 x 73, Put up in pads of
100 sheets. One pad postpmd for 35¢ or
three pads for $1.00

Message Blanks

American Radio Relay League 4

1711 Park Street

9

Hartford, Conn.
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VYOLUME CONTROLS
Electrically—Mechanically

sMOOTH
Standard Centraiab

Radiohm

0-2000 obms fo
0-500,000 ohms, 200

Blechanic_l and electri-
constriuction to cune
form to present-day high
andards ntost
bnportant factor in iu-
suring vxeellence in
performance,

o2

{entralab volume con-
rols by virtue «of tie
exclusive  powcking  dise
sontact insure fong fife
and quict, =mooth per-
formance so exscnvial 1n tempering radio reception to the
<t tone desired.

car on the resistatee mat
rrolling clemenr to remain

nstancy of resistanee is the
wermining factor w nnnrh and gradnal control and insures
« gradation of intensity from a whisper to maximum,

The rocking-disc ¢ nmmau‘*

Flmdame_uml cirenits with recommended resistanee
rs for zmaoth volume contral are

ABORATORIES

MILWAUKEE, %15,

THE f«‘klﬂf’ AP
A Socket

SPECIFIED IN
QST
TRANS-
MITTERS
AND
RECEIVERS
LOWER LOSSES BETTER CONTACT!
HEAVY PRONGS LA RRY HEAVY CURRENT

it allg: d decters, Price 300,

TRANSCONTINENTAL €OIL, ine,
GOTHAM ENGINEERING & SALES «€O.

National Sales Represeutative
50 Church 5t., New York City
Airgap Sacketa

—send

1 Enclos
1 Scnd Literamre
My Dealeris.

Name ...

|

Fusehall games
<t radio hisine

aris,
Sl th.

Bt rawik sprvice will
r‘ﬁhmz mn A i, sl wa e,
pest radie
Lowest

aleg and Hrm' HNape

BA R'Aw IK 20O. 414 Canal sta.,

CHICAGO, U. S. A,
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BARGAIN

Voltmeter, \qumn /hl DC,u-70, ..., ...
wmmeter. i 400

“ .

’nltmeter, "

Voltmeter -

Ammeter 9 -

Wattmeter, Roner !:mlth AC=DC,

'\mmeter, hot wire, Getr. Radio 0-5% .. ....
R.E. Roller Smith 0-n

Ampere hour meter Sangamu. M.S. U480
smmeter, Westinghouse 8.0, B labint J00-600 |
Voltmeter LR with res, 0175

T.arge asst Weston 8 eters
¢tenerator. !.4 KAV cvele 110 volt, . ..o ...,
Dynamoetor, G S0, output t4 amp..

- W zhouse 2¥:350, ...
- ¢ rocker \th:lt'r, 2
£ Sapereyt’ 67400 oot ut ZUO
Motor-generator, C.W., 110 1)
Alsa l

Cenerators, 600 volt D.C, 2
Motors, Hamilton Beach, 1
Hdison, 1/50 nnivel
‘llsuﬂ, 1775 DU, ont
. 1:16 type 8.\, 60 cyole 114() R, P, M
'j AL ﬁ 1725 R.1%

mput 15~10~5 .mtput
input 23500 ourput cen
L S L R
Transrormers. 110 PRT by ST
110 PRI, 1I§(Jn S
. _2() PRI &0 S
25 KAV, 500 cvrle,
vnlw
Sitlicon ldmﬂndtxons. high grade ,20-35 1h.
Registors, Ward Leonard, atd.m ard base mlu—mm—muu nhms 601

Resistance, Yar, 200 ohms 1.5 awup airplane type. .., .. ... 1.00
Resistance, Var, 1100 ohms 0.1 amp «irplane 1ype. 1.0n
Rheospats, 3 taps 400 ohms 0.3 amp e e . i
Varjable, W.bL.. 500 ohm 2 amp. tield control 5.0
CGasoline engine §-2-4 cylinders F25-550-%7
Condensers, Mica W04 mid, 12500 voit, atso large asst
other capacities, Mica tyne

(ondenscrs, \'\ estern klec. JTAA 1000 volt 1 nid. . ... . 100
3] 5 mfd 500 volt . e ces U]
o ‘.V o0 100 R 28

1
Marcom & Wireless Spec, ransmltt.mg. copper
“ Loeyden far 10,000 volt 002 mid. .
ﬁmve. transmxmng. Army practice,. ... ... .
Adrplane, Same proof Tver 1/, ‘Gontacts
Airplane, iame proof, silver 43 contacts

" e

ot e afl bronze % hakelite \« lth hlmker hight
:: :: Navy, 2 K. W, sil

Navv. 2 mth Lv"n %“

Mesc . v

Relavs, Navy, 2-5 K, \N rwm u-ntacL .
All tvpesof helixes, loading coils, oscillation transxormeri etc.
Headphones, Armv. withstrap 1200hms . ..., ... .......
Teather band, 75 ohum, Navy radioschool
Transmitter, telephone, U S N, 30 ohm (used) .
Mmrophone, WK, airplane with brea*tplate

transmitter unit, (24
Filters, W.E, radiophone, C.W. 96
Magnetos, Army, mife type . . ...
Magunets, permanent, U shape, West. Hlee

large size (huild vour own relavi Cheieinreaeas
Telephone & telegraph portable sei in aluminum casge,
leather cover & =trap. cousisis of condensers induction

#

Yaridest Radio and Etectric Supply House in U. §. devoting eight Hloors to and spectalizing on Army and Navy surplus. Write
New itemys are continuatly arriving.

MANHATTAN ELECTRIC BARGAIN HOUSE Dept. Q. 105-7 Fuiton St.,, New York City

us your particular requirements.

ARMY AND NAVY
RADIO SURPLUS

coil, batteries, keyv, transmitter & receiver,, ., ....,.,
i»!epnone telegraph & buzzer pnrtahll‘ ~et, like wbove
except for mahogany case and with 2 H.F, buzzers, 3
telephane switches, 3 tnfd condensers, cle., . .
Kolster Wavemeter & decremeter type UN 1
tweters, with cur, sy, teter,
Kolster d ster, bur., standards
)

2. 1
500.. auu—nxuu meters
U()~\ 50«1()nu meters
239, 'CN,
Amplifiers, ¢ auiwe‘ll. 2atep. ... .
Dietector, Aunlxo. Navy, I e,

le(‘trn:r support t .
and Receive, WNavy, bakelite, hae
" Nickel plate 5 P, small ind, push type
‘Telephone, LOE,git‘,( ded=n—R

2

Damp..doz.””:::::“'
) amp., doz. PN
N9, pari rubbor i m pur

“lises pluz. 3=t 10~15=21
Fu, rtridge 1-10-15-
ere( I\o 18 Stranded, * ’::unpiex

'No., IR Stranded double *
heavy duty. it

Hf No. 18 Stranded double 1.4

bt ntranded double HI

“ Na, 20 fratalled &

N smgle No, 14 high volt;
N, 14 solid,

No, o

p’a

“Sinplex” 30% bura rabber

deck cable heavy duty

m w

are, h.xrd dr'mn.
twin, flex, asbestoy heater cord, per tt,
A*dds No. 1%, 15 ft. parallel high (\:rmun, armnrpd with
elips each’, . .,
¢ telephone, W.
Coils, warner, small ,
indnction Sﬂ'ldll <1ze~
Ketardation, West.
Buzzgrs, Century high freq.,
Vest. Elect. extra quali v,
Code_practice

“

tuted
sotue with

adphone, o
Iarqe binding posts

viug, 20 ft. Navy W.P,
Mazda lamps 15 watt frosted,
('harging paneis, Navy. .

with automatic release,

voltmeter and ammeter,

Complete with all switches, ... .. e,
Alr compressots, Kellogg, Model T, 1 I¢ cu. ft. per min.

=hips lamps, U, 5 Navy torpedo ‘hoat bow Iight with clear
tresnel lens, AT running lights, red or green, oif bhurn-
mg easily made_into eleciric, all brass, Y4 1bs., i0%
n. high. Reg. price $20.00, our price .
(ombmat!on running lights, n-d and 1, medinm size,
amtdble for siuall bmts and very umalucuta.l for the

fr, doz, ...
, 110 volt, Ward-Leonard
r, and fixed  fos, Weston
4ngamo ampere hour meter,

V.lasthead quhts, A clear‘ 3 mzm, " solid bra
small, medium, lurge. .. .. 0huhs. s

o
hUv.‘...“

.........4.00,0:0,900

2.50

500
8500

£5.00
15.00

30.00
S0

1
‘
|

WANTED
NDFNQFRQ 000 to 15000 volt, all capacities
R ECGEIVERS mmercial type and wave tengths,
OUE NCHED (:AP& — From spark transmitters,
{sive complete purticulars aud price.

Sufficient postage must accompany orders.

Toto-(ell

A Television send-

ing tube in hard

vacuum or gas~
Jilled types.

ZRaythe @ﬂ?

This name represents leadership in tubes
for television broadcasting and reception.

Correspondence is invited from
amateurs in regard to Raytheon
Television Products.

RAYTHEON MFG. CO.
Kendall Square Building
Cambridge, Mass.

»
Kino-Jamp
The Television receiv-

ing tube adapted to all
syvstems. Price $7.50.

NS R R T SN RIRTRRITT)
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DODGE RADIO SHORTKUT

KILLS HESIT &TlON—PRODUCE.‘

tJsers have vaised rec g speed from 1
arid half hotirs — in tive hotrs
hour ~- 4 o 12 uT HOUFS, efc,, et
wode and qualify in few days,

RESULTS
in_three
n 135 in wne

REPORTS FR()I\[ 500 USERS
telling compliete
h Ha
squest — sufficient to justify this

W2ATK reports: " Surprised self by getting code pat in
few hours and soon had lcense. Now read at 35 e

¥ asked would tell anv ORS to “‘Prab" sur
kut.”* W4QY reports: > U6y e bt
by using it raised readlng ‘specd from 15 10 30 perin 5
fhours. Hope vou get Shortkut into the den of every
Ham." WZ7AAD reports: “Long stuck at 4 per and dis=
};'uraged Four hours with Shortkut raised to §2 and

cense.””

h order, O
T FeDOTTS o

DONGE HIGH SPEED METHOD

1intensive 4 Practice)
e Reading no“:t‘-r known for 25 wer
from 27 39 in 75 sninutes

IMost eficient

W £ ons 15 minutes
esch raised speed from 27 to 39 per actual count.

DODGE MORSE SHORTKUT
er hoth codes otr way and use withont mixup.

WK reports: Also tried your easy Morse methad
and can now copy at 20 per, Hest previous cfforr
about & and much confusion with Continental, 't hat
trouble entirely disappeared after memoarizing Morse
FOUL Wav.

Radio Shortkut $2.50. High Speed or Morse
Crder, None O H [5) Hareign add Fifty Cents,

. K. DODGE

J3famaroneek, |

9. Money

Box j00

tumplete Parts for

SILVER-MARSHALL

No. 730 “ROUND-THE WORLD” 4

. Completsjy
\\:rh nmpr. Fast

1929 Ham Book — JIREL
"CHI.-RAD

CIHICAGO RADIO APPARATUS CO,
415 5. DEARBORN STREET GHICAGO

aboard shins, %
ant work, travel

qualify in a short t;me in our
well-equipped  school  under
¢rt instructors.

Write now for free book-
fet on “‘Opportunities in
Radio.”

WEST SIDE YMCA Bapto l\ann TF,
111 Went 64th Street, New York  Fatablished 1910

}

&4

WD, i1, Buldwin, eare of M. Marr, 2103
Vyse Ave,, Bronx, N, Y.
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h»tvi whham wdhto
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WRITE TODAY
FOR YOUR COPY OF CIRCULAR 507

New Prices and New Products

VITROHM RESISTORS AND
'RHEOSTATS FOR RADIO

Ward Leonardﬁecfnc Company

b\\ 37-41 South Street

Mount Vernon, N. ¥, ’,3‘

e

P‘ ERY RADIO NEED, in brushed brass
or Bakelite, Fit standard clecirical switeh or
outlet box. Single plates and 1u gaug in many com-
binations.

No. 135 — For Loud Speaker, .. . ............. 51 00

No. 136 — tor Aerial and Ground. .. .......... 00

No. 137 — tor Battery Connections. . ......... .2.50

No, 138 — For A C Connections, .............. 1.00
YAXLEY MFG. CO.

Dept. S, 4 So. Clinton St., Chicago, §il.

MICROPHONES

2-Button Type

D hr, Rprhe Modres $25

Stundard Broadcast 2
Model, list.......0000. $75

Condenser Models for Film and
Record Work, list $250.00, $300.00

Also Desk and Floor Stands, Covers, Cords, ete, Miniature
Mirraphone, Paper Weight, Radiator Um-zment Die Cast,
Brounze finish; prepaid on receipt of $1.

EXPERT MICROPHONE RE PAIRS
LDealers cvervwhere
UNIVERSAL MICROPHONE CO., f[nglewood, Calif.

QST OSCILLATING CRYSTALS

CONSTANT TEMPERATURE CRYSTAL EQUIPMENT

Attention Owners of Broadcasting Stations:

We are now ina position to supply you with Thermostatically Controlled Heaver units for accommaodat-

ing two crystals (one 4
stant temperature to Ob

E fENTH O

share) withh instantaneous change-over, said unit maintaining « guaranteed con-
ONE DEGREE CENTIGRADE, This unit operates automati-

cally and is easily adjusted to vour operating temperature, More details sent upon request.
Delivery ten days after receipt of order. Price $400.00

Fur prices uf grindinyg crvsiuls in ihe Broadcast and Amatenr bands, see Febrnary or March QST
SCIENTIFIG RADIO SERVICE— The Crystal Equipment Specialists”

P, O. Box &6

Mount Rainier, Maryland

Say You Saw It in QST — Tt Identifies You and Helps QST
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Teaches
the
Code!

1wl
)minl(‘ mmu om
a nkf le

rka I1kfi- 2 W L
LY B . 3 p— . . A N N
tions ,',“};',‘,‘iq it ¢ fﬁfgﬁé Fhe new () Code, printed on card, makes a fine
¢ i c addition to the srarion \‘allpaper at the present

time when so rouch sts over the
nded shbreviations. The new list, stvied
“Form 772z can be obtained on appﬁcation to
the Uﬁpam‘m(xm « i‘
Form 7737
splendid prmrmg of the Internanonal Dslorsu
Code and the conventional signals.
TELEPLE); CO., Dept. D12, 76 Cortlandt 5i.s New York, N. Y. .. e
€ SEAltee e
3112 WI1AD on 3
9 GST, savs A, A Jopf ¢
%ECOME ARADIO OPERATOR | | - Lnameiine sove poiish — &
id, Earn a Good Income, many nhm in
Duties Light and Fascinating ) 10 he &
'&RN IN THE ""Eh( D E’()RT U.S,A 1”“““"“5 or :,unemhng re;
for regetieration conirol,

X 1mri=x
; e CON
far in series with the plarﬂ supply i ab-

GULF R ADIO SCHOGI,, solurely quiet in operation when shunted serosy
3 ovie oo ] o S . i ¥ M e I

the rickler, And while we've an the wub]ect., it is
%44 Howard Ave. “New Orleans, La. . Ject, ;

NEED “MIKES”?

Lot us prove that ours
is all you can expe., £.

For this eonnection vhp r)n([
of .ho rr'wntanr‘P g0 across 15 \nh\ of
3 variable

l.{h f(\ \ﬁun It

lhe ustial
the
B terminal,

" vvmﬂulh e

. Siand, as shown, 6.00

Adjustable Floor

stand, 1200
Aicrophone
Transformer, 1000

JOHNSON CO.

cnebtben

Minnesota g

i
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ynchronous Motors for Television

In addition to building reliable and satisfactory motor generators,
“Esco” has had many vears of experience in building electric
motors for a great variety of applications.

Synchronous motors, small, compact, reliable
self wtarting are now offered for Television
cquipment. Thev require no direct current for
excitation, are guiet runping and fully guar-
anteed.

Other types of motors suitable for Television
may also be supplied.

Write us about your requirements.

ELECTRIC SPECIALTY CO.

25 South St. Trade “ESCQO” Mark Stamford, Conn.

P-A HORNS MORE POWER PER STAGE

93" Jong — 66" of cast aluminum, !cm,L end fibre, 317 dia,

Cian oo Targe end for dynamic cones. $05.0 Sharper Tuning and No Oscillation Difficulties
Twa-hutton broadcast microphone, ~Mnr1'\rri type, precision Radio  Heience  proves “"“trdlwaﬁ““: “‘!E 01’}1.‘/ ‘\‘Fﬁtis
made, Quatity second to wone, $50.00. Guaranteed ~— I'ria factory method of controlling escillation in  tune
allowed, radio frequency 11 f»‘mnts, thus increasing actual powe
per stage of amplification
E. E. PATTEN per stage of aumplih

5606 42nd Ave., 8. W. Seattle, Wash,

i

MODEL **
VARIODENSER

_Apply the Neutrodyne principle to vour set by the

simple m<fallatmn of M-l AT anodenserb

The result {s an amazing increase in the o

ciency and power of the receiver.

Model N has “ariable capacity. adjust- §

able from 1,8 to 20 micro-micro farads, the
h

Barawik, the ﬁmt and oldest Tadio sneclaltv

house, offers you unusual service thls veur.
Bigger stocks, quicker shipments, Tower
rices, Deal with an otd established, reliahie
Ig)mmr (ot honest gogdn, honeat marviee, bonest
prices, Barawik service makes Vou mMore moaey,
Send now for hiw new rntm.lasr shtowxnp: Iow-mz whole- ke
rt wave, W,

nale pm't-n UKl xelt‘ pai)v ml 13w CANAI.. STA.,

* CHICAGO, U. S. A.

o price eac 00,
Model : \\lth grid clips made in three
QUARTZ OSCILLATING CRYSTALS variable capacity ranges, P'rice. each, 5150,
\mpnt‘ﬁcajlvrl’wpan;d for Maximum Puﬁw»r and | Unvnndmnnallv (.\mrxnmed New Rakelite insulated ¥.L Push-Post the
R et AT ROPROXImALS fr most perfect binding post made. Plain or
103 ]200 LT 315":.;0 all standard markings, Price each 15 cents,
T TS st - o Write for tree hook of circnit diagrams XL, Pus]
t in. Tested blanks, 200-400, 400 3.00 - ¥ showing use of X-i. Units, Post
pu tpmof Bakelite mounts ...._.......... 300 ., . "
mections of any practicable dimensions made to order X-1. RADIO LABORATORIES
Prompt  lrelivery Dept. 1224 Betmont Avenue, Chicago, il

J. T. Rooney, B Se., 4G alum( t mdai Buffalo, New York
W CTVRTY

DON?T FQOL YOURSELF Unless vours is one of those tov transmitters there’s just one

rectitier that will stand up and take anything you can stam into
ot drag ont of it — and that’s the MERGURY ARC. You don't necd two tubes, or four, just one, Full wave, not even &
split second’s wait to throw on the high voltage. No peaks to worry over ~— 8000 voits 10,000 mils won't dinge it, Filters to
£TAL purivy, Lasts indefinitely, No filament, ‘That's an ARG,

RECTIFIER ENGINEERING SERVICE 4837 Rockwood Rd., Radio W8ML, Cleveland, Ohio

Say You Saw It in Q87— It Identifies You aud Helps @87
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AMATEURS!!!

we QCTOCOILS

Get Louder
Signals

of fonr Cetocod
yariahle conde
20, ) and KO
with proner

drwound coils g 4
LS are nmeh more

LIST PRICE $4.00

Per Set of Four Coils
$3.00 with midget condenser.
Order Now — Send No Money

Mo m— e T Mewm GMS G Mt DA R G e Rt S —

shortwave .fmd Television Laboratory, inc,
l04 Brooklme venue, Boston, A

¢

EYRN un OIS
cover  the

P uﬂﬂ'l!US'.‘!‘ [Ex)

t anderstand the: inconditionallty &

NAME, L i erarrerrtaronires et
B3 14

Radio Operators
Raise Your Speed 50 to 1009
in ff'&hOlt» Time

Pept, RL
LY.

EAM OO,
CHICAGD,

Massachusetts Radio and
Telegraph School ‘,

18 Boyiston Street, Boston
Send for Catalogue )

Tel. Hancock $184 Estabtished 1905

TRANSFORMERS

diuarantecd — Blonnted — i,.umpletc

Leid $2 00 for B windmy

GCES FRANK GREBEN

£NT So. Peoria Street. Pilsen Sta. Chicago, |

w5 Say You Saw Jrin ¢

B Stray sy

WI1ANH has solved the problems usual in any
household where any aitempt af simuliancons
amateur transmission and broadeasi reception is
made, For reception he rung the broadeast an-
tenna first through the primary of his short-wave
receiver, then through the broadeast receiver and
thonm- to ground. Both receivers eg f
‘he tra mitter prni Jlem ha~
1929 type ™ Hartley,
i tmm IhP broaceast Fecoivor
-ausing any interference,

And still they some! Amateurs through the
vouniry are sitll bnilding the four-tube - 1207
receiver, they are still conneering the =ereen
prids of the TA-2295 wh the control grids
shouid be, and they are still writing Head-
quarters to sayv thai they cannoi get the risuits
claimed for the onfit. Conirol grids, as it says
quite «efinitely on the insiraction leaflets that
come v.‘lfh ihe iubes, come out at the top of the
rubes cpeen grids, on the other hand, are
connected 1o the G pin on the tube hase,
Heceivers emploxi ing thes:: tubes do not work well
when the connections to these grids are horrom
side up.

e nme

without.

The DlSL - undemcr

oeiin:

dullble the spaving and if At \‘ho same Hme we

duuhln the phte A
. may he ma,de t0 suib ot iti-
nndnmz by 4 ««mmble facior a= the

A1 2ppro
implore ¥

vention cominiitee under the direcrion
i L CL Faber g ion Manager F, WV,
verr has prepared a wonderful program, L
on timely subjects will be given by prominenti
speunk entative from the Tadio Su-
ervisor s Office will be present (o eunduct e
inations and also to discuss rales und regulations,
ARRL. s sending L. R, Huber, Con-
ieaiions Manager (one of our own hovs), und
ble, Treasurer-Ficldman He-
» expecied that Direcior Quinby,
veturning from the Annuai Mesting
Directars, will attend and be pro-
oinplete report,
is made of all Towa Amate
on 1 post-card to H. W, |
ioux Eo‘wa( fnr Programs

ifn

send their sddres
oM, Lirtle
U 1ars, Pr«

ho mwud bmmr present,
Faon't forgey the dates, fellows:

May 10th and




The A.R.R.L.

Diamond Is the

Emblem of a Real Amateur!

display the

THE PERSONAL
There are still a fow
vour emblem, ONM,
style uﬂhhm, $i
THIE AL
BKEY cars
heavilty enamcled in g
cach, pestpaid.

N CUTT
Slemba

FONTOBILE

THE BEMBLI

by

LS

T

noany ty OTInte

e o JUNBO Y ENBLEM. You've t
it the shack wall or that
al ermblem will get! 19 % ‘1‘

pe of

H - foorer?

Mail your order and remittance

l“mbkm comes m four d;mﬂ nt
mmmgui by the Leagu
insignia of his organization in ¢

ENBLEM.
aold and black enamel, ¥ .

felows whe are hiding their ;MH under a hu h: Y\
and rake your proper ;ﬂ? e in the
06, postpaid.

FENBLEN,
o proudly displaving the mark of the
A and black on shee

A mounted printing
dm

aken care
Fhink of th
’, sume stvle as Automobile

forms. Tts use by Members is
CEvery Member should be proud to
svery possible way.

A ha

high, supplicd in

ar
Tither

dio fraternity.

already more than
Rovee " §x 2147,
el bottom, >ﬂ

?mrodugd imi spring,
“RadioR
tal, holes t

Lo

clecrror
cr, letrerhe

the fapel button, for
1.00 Ul&.,h ‘Hw}”‘

of vourself, vour car and vour printing. How
e artention this big gold-and-black enamel
“mblermn, £1.25 cach, postpa

Csine

B,

NOW 0

The American Radio Relay League, Hartford, Conn.

e ALWAYS
-1 UP-TO-DATE

Pssued guarterty, March,
June, =eptember and  De-
comber, Single copies UL =,
and Canada $1.00 E":\;f’wez
$1.1 Yearly subseription
$ 2 Fore e

Amateur

mercial from

L COounires,

Stations

and
83 dhiffer

Radio Amateur Call Book

508 So. Dearborn 5t., Chicago, L., U8 A,

For a Steady Signal—

Send for Western Radio New 1929 Catalog

LATEST and FINEST,
sefs, consoles,
ries at LOW
0 Teguest.,

nationally known A€,
abinets, speakers uiud pecesson
ST PRICES. Catalog sent FREE

WESTERN RADIO MFG. CO.,

fake Street,

128 3. Dept. RO-4

1029 Has
P

ranging
bovolts;
mm fRSHEN
[STSASCN SITI
rubbier ar

NATIONAL

TRANSMITTING CONDENSERS
National Co., Inc. W.A. Ready, Pres. Malden, Mass.
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Martin’s Latest and Greatest Bug

crearvew Y IBROPLE X

Reg. Trade Marks: Vibroplex, Bug, Lightning Bug 3

o rdfur can
tandle,  WNort
OO fist, nnt

fapanned Base %17 100 %
Nickel-Plated 319

Famous
Improved
Vibroplex

by

Tapantied Bace 317
MNickel-Plated  §19

Special Radio Bug

‘guipped with Exera Large, Heavy, Specially
Constructed Contact Points 2
direct use without reiay ........ U 2

perfection
seading,

ttemit by Money Qrder or registered mait

THE VIBROPLEX CO., Inc.
825 Broadway, New York City
Cabte Address: Y VIBROPLEX " New York

Puo Lateral

COILS

The complete line
of all stundard turn
vatios prelerred by
feading laboratorics
and engineers,

Vrite for informa-
on and prices

PACENT ELECTRIC CO., Inc.
-7th Avenue ew York Ci

RADIO OPERATORS WANTED

THE EASTERN RADIO !NSI‘ITU’I‘E can train you

T METHODS
N under st ai [«
OPERATORS
mcluding SHORT WAVE
SMIVITE

3. k
MODE K]N A

T
'-JXTF!:,N w

THE OLD T
schooi in New ln;zland ‘R{{

iray or Evening Llasna part Every Monday
SPECTIAL CODE OLABSES
Write for ilinsirated Prospecius

EASTERN RADIO INSTITUTE
399 BOYLSTON STREET BOSTON, MASS.

Calibrating the Heterodvne
Frequency Meter

(Continued from puge 4073

a final test, we can sce just how close we eome ro
WOXL oa his next transmission, We shouldn’t be
maore than a hairline away from him,

w we'te all set to give a chap his QRG with
some confidence, We listen in on 7000 ke, and
note what a nice whistle we get from the seeond
harmonic of our oscillator. OF course, ’m get th(‘
frequeney we multiply the 3500- by 2
For 14,000 ke, we would muitlpiy hy 4 In tm,te
it's a good idea to put all three scales on our chart,
To measure the frequency of an incoming signal
we tune it in with our recciver a little below the os-

FIGURE 3 e The
broadeast spectrum aud ping
detertor circutl, The harmer
ealtbrating the hetevadyne freaue

pdaapter 't pirenit awehich cucers the

Yre fu bhe repulnr f"!.'!l Irupur i
o lator are wsed for
oy meter,

cillating point, just as we used to in the old spark
dayvs, and use our frequency-meter-oscillator as a
separate heterodyvne, adjusting it to zero beat
with the signal. If we want to know gur own QRR/IT.
we put the phones in the frequency meter, start
the transmitter, tune ourselves in, and read the
frequency for the band we're using at the time.
We v have irouble doing this on 3500 ke, if
the oscillator is not shielded, thmuzh

The question of permanence and stability may
arise in the minds of sotne, No matter how careful
we are to build an oscillator that will “stay put,”
we still have to eonfend with that familiar phe-
nomenon which eauses us 0 much grief in our
trausmitters — varintion of tube eapueity. The
differenee between the capacity of the tube when
it is warm and when it is cold may eanse a varia-
tion of 10 ke, or maore on the T000-ke, hand, While
this is not, terribly serious, it does raise the per-
centage error hovond ]/10 of 14, We could ig-
nore this effect if it were not for fhc fact that a
receiving tube on low plate voltage takes quiie »
while to warm up — sometimes almost an hour,

Any change in the fixed eapacity across the va-
riable condenser {wiring, tube eapaciiy, sie.)
merely results in shifting the calibration curve up
and down the chart since the same iotal capacity
across the inductance will give the same fre-
quenecy, Consequently, if we know one frequency
which we ean alwavs check, we can very casily
determine the amount to add or subtract to our
dial readings to obtain the correer frequency,
This is strictly true only if our condenser is
straight-line capacity but is close enough for the
athers if we do not work too near the ends of the
seale. Right here is where our familiar “marker”

You Saw It in QST — It Identifies Vou and Helps Q8T



siations become useful to us, For instance. right
after we have calibrated our meter we measure
the frequency of WIZ. Suppose the reading is 20
degrees on our dial, At another time we find WIZ
is tuned in at 1815 degrees. Obviously, then, we
should add 114 aif*greps to all our dial readings to
get the correct frequency. T'his may be an unnec-
esgary refinement to some of us, however, as the
error irom this source should not raise the total
wrror bevond 14 of 104, providing ourmeteris prop-
orly constructed and we were within 1,10 of 1€,
originally, so we are still well within the himits
allowed OF.S, However, il the dial readings of a
few “marker" stations are noted when the meter
iadirst calibrated, the curve ean be readily checked
al any time, and if any appreciable ditference ap-
zu‘ars a new curve shottld be determined,

it will be noted that the table has heen made up
for the frequencies which fall within the 3500-ke,
hand, with only a few points outside, 'Fhis chart
van be readily extended if it Is desired to cover
mnore territory by filling in the missing broadeast,
frequencies, i.e., M0-570 ke., 680-680 ke., and
810-860 ke., remembering that to obtain the
proper frequencies we multiply the first eolumn by
4, the second 5, and the third by 6. A meter eali-
brated with the points in the table would give the
following eoverage:

HHarmonie

A maore complete coverage could be obtained if
thought desirable by making the frequency meter
cover from 3300 to 4950 ke, (H0-00m. 52

o

Harmanie fa

4 udy
RETEY
4 %50
14800

The only blank space with the latter range would
be hbetween 1950 ke, and 6600 ke, This - widening
proeess should not he earried ioa far, as duplica-
tion of frequencies on Jifferent harmonies is ikely
o becorne confusing. The latter range should be
helpful to those of us who are interested n high
frequeney hroadeasting, ¢ fitions, ete.

At any rate, vousidering the case with which we
#uh measure frequencies if we only take ibe time,
there is 1o exeuse for oil-wave operation by any of
us in 1929,

> Lonos B em
m’o NITER >,

“a elkay_eumoaoat oo o

i

|
!
|
!

Are We Right?

You should have at least
two of them — one for
vour complete 1928 file
of copies, and one for each
1929 as published.

LEEP THEM A8 A UNIT IN A

QST
Binder

iNore the wire fastoners.
innec rv T tmucilate
copics. Opens and lies tat
It apy position.

One-fifty each
postpaid

A binder will keep your OSTs always
together and, protect them for future
. And it's a good-looking binder, too.

QST
1711 Park S5t, Hartford, Conn,
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HAM-ADS

¢1) Advertising shall periain 1o radlo and shall be of
naiuce of interesi 1o tudio amuteurs or experimeniars io
Lbeu‘ pursuit of the art,

21 No display of auy character will be accepted, nor can
~uu specil tvpngmuhlml arrangeitient, sich ull or part
capital lettors be nsed which would tend to muke one miyer-
tisement. stand out from the uthers,

[EIN] m-Ad rate 18 15 per word, excepr as nofed in
pargernpiy )lwlnw
Kemittanee in full must sccompany n»rv No cush or
arency commission will be ullowed.,
5 losing date for Ham-Ads is the 2sth of the serond
nth preceding publication dy
By A special rate of 7o per
which, in our judgment, i sly  ot-commereial in
nre an ig placed sad signed by a_member of the Ameri-
o Relay Leugoe. "Thus, advertising of bona fide
Atiepils eyuipment owned, sed and forsale by snindividuad
tug offered for exchange or wdvertising inguiring
v of the American Radio
’\n sttempt to dexl in ap-
ven it by s individual, is
ns of paragenphs

i will apply to adv ertising

“1

s in (RTETh
ereinl and s the §ie r‘n‘»
{ “1, Gl and 7 & appty to all
vegardless of which rate Dlxy wbply

PLATE POWER for your set. the very heart of its per!nrnrmvﬂ
For quietness 1Y Vdnhiv life-long permanence, ahsulute o
pendability, lowest uluniate cost, no other plate source e
approaches the achievewent of an Edison sieel-ulkaline
4 battery. Bwit painstulki s every ]umt pure unick .
wleetrienlly  welded. Fdison  Fleetrolyte, (nr ller
Aaseribes complete batteries, construetion parts. enameted aetial

ific Available linmediately, filament and piate
t 366 rectifier, eomplete plate pows
units, Reotifier wgineering  Nerviee, radio WRML, O 4837
Hockwood Road, Clevelund, Ohio.

EMAGINT an ormganzation with over 4.000 echenis seufrered
rhmuzhour the erld all radiowise de&lvrm builders, ,xpPl‘l-
{ el of high grude reestving
Spend $5.000
wrry nothing until it pas:
e hrings prepuid aver four poands eatalog, cireuit
W pvi\lv data imore than all radio magazines ¢
2 weeks—&2.50, Zample " Over The d
perimenters’ magazine—U5¢. Full tmde dw-
hams and radiowise b
ivertised in radio. Iviada
hed 1920, Kent. Ohio

wde reciitier aluminum with sall perr‘emmzr-
;per stand more nuperage. last longer, sqguare foot §1 2
UU g “letnents, holes punched wirh bolts and nuts, vew

‘15e, 1’ (un pair prepaid. Rest silicon siee)
ent o order He b, Postage extra, Geo. Hchulz,
{Cajnmer, Aieh,

ALl Radio Laboratory veceivers and Transtuitters wee of
ihe most modern designs and are supvlied to toeet uiy particuiar
veguireinents of the radio art, ]'r"mmmtrpr designs for radio-
phoue oF € . Qur long experience it the designing of special
et is vnur guuratitee of quulity !md efficient apparatus
alvo build to order wny items desired. Literature on any
: pp-mmm forwurded on request. Iineall Radio Laborarory,
CGirpndvie . Warren, (dhin,

ansformens

early on

- ow il experimenting

fron.* &
ey fo

tadio Laboratories,

LA

)U Inﬁtnr—gt.u - !l(lv—“m)é

WaCTw
brefer SEL43 or SE1220, SE14090,
21071 Jdames Thompson, 30 Ten-

sereen grid
hroplex %1
VTED—Navy recsive
PADO, ulso wudion box &
hrnm-k Place, Albany, N, V. :
OMNIGRAPHS, Telepie transmiiters. recetvers, % ibro-
meters, 50 waiters, tubes, wotor generators, dyna-
s rﬁerters. Bought, suld traded. Ryan Radio Cowpany,
i o

XAVY Pquxpmpnf of
'Lypneui IJe i

e : ball bexring and

..4 1500 vaolt, 52 t H 50. Shaft
.2 ainperes with O 7.3, Shafts
45 3500 RPM %5500,

b W A0 eyecle with
(h coplete aive
00 walts with pro-
o minehines
‘)lln\wuy pn-mhlv

Jlnp
o volts spring  suspended

~i|'—'htlv nsed, gwranieed, GE 12 350 voit 143 noapers 218
Au\tm. honse O3 v »lr %I, With ieeter, pnnel, Wi, Filtc‘r.
Shipme: nywhere. Henry
New York,
ver, transinitting pares ang
le vhﬂn“uﬂnh aud electiend
ed o sell, Write for lise, W0

pu‘i\-up Pric

FOR sale—?20 watt transmitter complete, mounted on 24
inch punel, Sepurate power and filament transformers: filters.
Jewoll radiation, meter, milliameter, Al
(2} "5 Oﬂ W ll sell

i

highest grade A. and Acme parts, :
rheap, A real bargain, H, V. Houyousx, Franklin, ¥, £, Fx-3NJ

WANTLED: 50, 75, 250 watt tubes. siate condition and price
Also any other apparatus new or used. Will buy for eash all
surplus or obsolete stock, Will esehange or irade apparatus.
What do you need” Warren Waterman, 125 Madison Avenne.
Albany, New York

ir.-mnfr;;n-'rfr, BEDO, two
tage tilter condensers

SELLING out—1U'P414

!lP‘A

modulation
mfd, 1300v working e
hve L2100 tubes, “2 25 e bew, one
. 1 model BB new 2 buttun nucrophone
, one Federal double euil modulation choke,
¥ 350 ATA, Coronu portable typewriter, $15.00. Ld
eers, 2300 15, W erungrtnn =t doliet, 1,
EVE l{l THI\IG i gtoek, Wrire your ne
Give us o try.
ROUREe, -\4 "
transiitter and receiver, Lty
reguest, {url Leidholdt, hippew:

Tobe 2
25 ench

Anything bult to
WR(IE, Fineh Labora-

Ll Tr—-vmnnphrp tifteen~
daollars es Photo wn
talls, Wis

G8Ts 1o 19_5 Otfers?

ien parrs. WO A 1R,

i)lvBI‘[ TER 004 transmitting coud wanted, HKadio,
150 West 22nd St., New Y
,‘\Ifl)ll) travsformers wpﬂumi W, push-pull $1.53, suar-

. Andover Rudio Tah,, xndm er, III
‘ED—condensers, high voltage transmitung, 004~ 002
hed gap unity, all sizes. Receivers, H1420, 1200, 145,
1375, [P501, S00. CGR-1A. state full par ars and price,
Manhattan Elecrrieal Bargain House, 105 Fulton St., ®ew
York City,
TELEVISION, Insuline Corporation outht,
wud DC motor, Universal dise, rv}ovmnu tube,
heavy brass ﬁi‘llld twao CIA340

'amphhf-r First ses |

! Parmater shortwaye
items guuaranieed perfect
leasantville, N, Y.

LWHYR TECRIVET 'xud transmiiter, firnest
il \iuume. Endianu.
[ .\.'mf a used UV 2044, Must be in good evudition and Trensoi-
able in price. Write me what you have, WeSW, D, €', Ylast.
Bighee, Arizoua,

BY L\CHR"’\UL S revtinier ot motor, §

Thoen-

£10. K. George, Pike bt

; transmicter, eumplexe W one
qtpp receiver, tubes for hotk
nrad Mershon eondensers,

e entry,

ﬂnpplv 1 tlot

HELL—two
transformer,
Quency rhnl\e i, ayoetic modulator, 5,

); Murdock antenna switeh, $2,00, Baymond Fiedler,
1‘" I xnwluu m.. Tuwrence, ’\ln“

10 nnvrnphnnp
A radio fre-

WIDFR and
.IIHlPIPtF:‘_ outht,
WV S an-

k eraeter and all,
h'xttan lwnaas

(199 .f\ew ¥
Y OMs, why not g‘
WIBIR s hnok and

Uuttlm{ in
huckles?

5 : 3
\||wlsmpp1 W ‘)RIR D rov, 45 Prospect St.

paid eas
T\utlev ML
SELL Uy2as -
I NE60 slightl,
pational transm
FOR quick uiﬂ" o (yreh
tion, %400
Wise.

alightly tised

8 sets. All eoils. Perfect nandi-
453 8, Park Ave., Don du Lae.

\nnnmhle & -‘hu'
MA *ﬁ 75, \\rlte for cowplete lists,

h,uhu

npd fone (W traustitier, Jewell m(tt’w
nme rectifier, speach amplifier, and complete ﬂh(vrfwd\,r [
included, five hundred mile fone world wide cod
<hightly used 832, £19. WE2L2D, 3. Harry b
hegan, Maine

BARGAIN, 50 wart trans

Skow-

't\f:(irh werenry are. Hee
1,

i Prices on Printed Call Capds
ut them. Wa4PY HINDS, 19 ~

: T
Lhm‘wu' L.
eneral Kleecirie 24 ln()u volt dyn OO ¢

p.{bip
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WELLING cut — list, WOFEW, Crecton, lowa,

TRADE — Fgeo M, G, 1000V 110V 60
wome repair, for 1TX852 in Al shape
Clonn. saxophone new, with case,
Hax cont $175. W9ATD, Covington,

3000 \'nit G000 W dauble commutator 11)0('0rp't—‘n(—'rw|_nn
10 Hp. 3-phase driv 25,00 complete ¢ _u-]e 1 all~
begring motorgenerator, 110V, L 225,00, 250 ¢ wie 134
Lw, baﬂbednng [!intu!‘}!-—ﬂPY‘afOl‘ iy, T drive %.{.35 L 25
Rotary Spark Gap 110V, D dnw $45 1000 Voit 200 Watt
Hiseo I-phase drive $0°5.00. 750 Volt 300 Watt new General
Klectrie motorgenerators M.).' 200 Waiy
100 Watt generaiors $5.50: !4 Hp, 3450 sp
repulsion induction motors $10.50: 12 Hp, $16.50
32V, DO to 10V, AC, ¥35.00. new. Lirge st

200 watt needs
eindy stage mndel
04 A L)uzht]v usend,

Ty
k plate wnd
flament generators. Queen ity lLilectrie, 1734 Grand Ave,
C'hieagn.

F()}{ Ed!9—~ (Grebe
Ted T.eitzinge:

18, guuranteed good as new. Price
Clearfield, Pa.

,.fi:l(JIxE supplie
K.)udlo-waund -
30H, 100MA — &
mutvnt ajuminu, (‘nt- and dr:lled, comulete L
&o, ix5 —@ige, 1x6 — ile. Kxtra Heavy: 1
A 5. tne inch wide lead sirip » pe ot
by Hmvv eapper-tubing mductancw 3%
er turn, 47— bie, ﬁppmai mdnujmlurers

fyne 2 Alfd.. 4”(] Volt «Working)
r‘raxmmrmers — $1.65,

HoH, 1500\ A
5 Unu lp_m:l

Wa V“HI(»N-I‘R
&7 Walliam

Harrison, 35 Ft. Washington Ave.

PARTS for that transmitier or receiver? L)aL eards? Write for
ir.»hler Eleetrie, 3032 Windom Ave. t. Louis, Ao,

/lf‘ﬂ raving — finest, workmanship on rmim faboratory
apparatus. Reguest price list, .\, L. Wondy, 19 . Wellg 8t.,
Chieaga,

WAN 1LD one \}Nrnd lmn v-)it S mhe .

ne having one io
rrheast Harbor.

fepis sh uid be »wm by all Leayue members,
& x ®7 diainond, mt, fett sand
Uﬂ \1nnev order

WODGC selling oub, Two tratsmitters, five re
parts, Reai bargaing. send for hst, Edwin L., Rabh, DﬂcLer ind
NFW Thordarson transtormer, 1500-2000 each side cepter, £18
prepaid, dack Cunningham, Houseville, Pa,
SH-PULL, tuned-grid tuned-plate irangm
December QST. Pur two 1T1X210 or TIX250 tubes. 110-x
ole 1TX3281 tube filtered plart rupply. Complete
0U. Hal 8. Justice, WS, Canton, North O
CRYSJTALS: Carefully selected for maximum
cowplete  satisfaction  suarantesd, et
Blanks $4.00 WHDRID, Hollister. i‘dwardsvvlle. I
\"i\b(x Jselling mu—-luzs STOPA, V50 voit de bomnnﬂck
£75,04), Individual parts i more, Hirst
. 31, Hicks, Oxford. N.

d mﬁrv\uv arc, mell 1250v batteries. List, Grote
1

SED paris bougm. suld, exchanged. Lisy, W OC KA, Corwith,
fown.

motors each $45.00. 350 Volt, 150 Watt. new General Eleetnie
MOtOr generators direct connected to 110 Volt, 80 Cyele, 4500
H.PAL single phase A, motors, with field resistance, esch
827,50, New 's HP, General Electric :aud Westinghouse 110
w\lt, 1750 R.P.AL, A.C. motors §8.75 earh. s
varinble speed motors for 110 Volt Alternatir
cuch. A limited nutuber of each of
arhers to 3000 volts all sizes, Write 1
surplus Company, 1911 Chieago Ave., Chi
TRANSFORMERS — 100 Watt. 110 Voit,
Yelts euch side center,
ORe O GWo 2 210 Inhpq

Volt, Filament winding, Will operaie
5. We will build that "Hard to Find "

& !‘ransiormer Co,, Ne klbanv. Mlssnwppx

=OLD on trial, gndmnteed ervatals vzuplets’ with holder:
meter #15: 42 meter $2U1 160 meter 512 e new 3000

99.6% alumuum 700
ft.; :yangamn 5000 v, (02 cor J I Thordftr—
Leanh. HET, Ward Leonard, '

35 i ffuv. sell and trade
, Jlo,

KLLL or trade, 4 meter power crystal, svne, rwv»
new Les lay, REL 210 transmitter, new REL ©

ML mereury are outht, uther apparatus. MWant
iransmitting tubes, transformers, and condensers. WOARA,
Butler, Mlo.

SELI: Thordatson 80 wai
iTV203 only shightly used
Jewell type 64 (-5 5 wype ! ¥

Acme double 114 henry choke 4. 4. R. L’elpke. Jaokson. slo.
SELE 1000 watt transformers. guaranteed. Made by G T,
11-2200-4400 each side center tap. Used by 'ornell and
ast starions, Will yun 861, F, G. Dawson, 5740 Woodrow
Miech,

v Eseo MG uwed’ SUlLE mpmrqi for a pund 88
4 :»145 Wil

; Radiotron

hlame-m, ransformer
R

mi I Ll\ [{LL
iX203A excelleny oo = 0w
rransformer 3000 and 2000 xnlu center Mp ed
Acme flament trfm_torrner 19 and 12 woit
filament transformer 7.5, 10 and 12 volt,
driver with We 1 301 tive vmllmmetv
% to 170 meter 3000 vo i

.75, 00011, 3¢
Ward Leonard L
io‘)OO and 10,000, &
Faath

ol =

5.

150 wars Aeme
. gride cireni
eovery fron

L rr'a“snmrer i
Want 200 wart ¢
R.

en dollars, Wave meter

U
500 or LOF, IMETeury are

. doubles $11, Tubes 1TXR52,
i rrammlttmz oondensers .

Wavemeters, §
Filament 12
0, (. Hollig, sz

812, Pee le« dynamic gpesn
'\Iarv s, sharpsbure. Pa.

Q R A SECTION

&P siraight with copy in following address form only:

WRFC—W, ¥uight Hamilton, 26 Bay Street, Potsdam, N, ¥

TRADE radio parts,
zuns, katon's, Olney.
GHENERATORS: 1000 volt, 5 wiupere bseo with 110-220y
motor run less than 20 hours, $75, 1000 volt, 4 ampere ksco
penerator, 525, 1800 volt d.e. Jewell meter 0 atupere
thermocauple Jewell meter, $7.50, 15 volt 5
50, Thordarson 12 volt filam

. magazines, electrical hooks for

well merer,
. 110 volt:
(E13! sers

snd other surplus af

prepaid, Cash with o

KR, aaje — factory mrr—d

World. With 4 shors wave plugins

First offer $30 takes ii, All in perfe

Hrownton, Minn.,

€51 eards, cartonns. stationery, inessege blunks, 3. M, meiden,

Cranesville, Pa,

(AN (ardq two calors, tew ¢ mgnalm S0 per humlred Free
. 257 Parker Ave., Bufiaio, 2 .

ﬂaie—wmmpxetﬁ low power phone transs

wiitter pares at fulf cosh, Write for Hst, We

fathe, Kansas,
M \‘uhe 11 Hound the.
and XY coil fm- broadeast.
condition. E. A, Hehwarze,

atter, also used

ALEO.
sale — WIEAAJ transwitter, d.e. wore — lots dx, Also
LA 134 speaker, Write W3AAJ,

MOTOR peneralor hargains, 760 Yalt,
nutator new (xeneral Eleectrie wintor yeneratars di
ted 1o 110 Volr, 60 Cyele, 3500 B.PAL, single ph

00 WA, two
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S RTTRYA

WIMK

AR.R.L.ileadquarters
K. B, Parmenter, Chief (p, “rp,

"

The followis

alla and personal sines belong o
tembers of the

RR.L. Headguurters gang:

WAL H, P, Wastman “ws.”’

WI1BDT F. &, Handy "fh.”
RIBHW-WIEH K, B. Warner “kbh."”
WIBMM-WIFL G. 1), A ve “dm,’?
WIBUD A, 1. Budlong " bud.”
WICFI-WISZ J. §. Lawab " o
WIES A. AL Hebert "ah.”

WIKP ¥, (. Beekley hvek

WIPpX O eiick *
WIS BI% €, €., Rodimon “rod.”
.. K. Huber "ou.”

R, A, Hull “eah”

i

o
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To Our Readers
who are not
ALR.RLIL,

members

OULDNT vou like to become 2
member of the American Radio Relay
[eague? We need vou in this big organization
of radio amateurs, the only amateur associa-
n that does things., From your reading of
you have gained a knowledge of the
ndture of the League .and what it docs, and
vou have read its purp cet forth on
page & of every issue. W 1(mid like to have
vour become ¢ full-fledged member and add
wour strength to ours in the things we are
ungdertaking for Amateur Radio. You wiil
have the tmembership edition of QST delivered
at vour door cach month. A convenient appli-
cation {orm is printed below — clip it out and
yuail it today.

A bona fide interest in radio is the only
essential gualijication jor membership

AMERICAN Rabpio ReLay Leacsus
tHHartiord, Conn., U, 5, A,

v apply for membership in the
American Radio 1 <lav kr*dguu, and enclose
: }in pavment of
This entitles me
ne period. Please begin my
uuhﬁ.,rlptlon with the ..... i Nail
my Certificate of Membership and send QST
to the following name and address.

LG Teceive

D0 vou know 2 triend who is ulso interested in
Amateur Radio, whose name vou might give
us o we may sond him a sumple copy of QST?

For Your Convenience
Q87178
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P.T. 537
FILAMENT RHEOSTATS
Rated to carry L% amps.

An absolure peesssiiv tor the control
or B MO0 andg UV,
» tnitting  Fubes and 217,
Loand VLY. 1631 Rectifyving

Special $J.T§ ca.

ROTARY GRID CHOPPER WHEEL
MODEL P.X, 1638
and Contact Brush Model P.T. 1642

For use <with O,W, Vieoum Tube Tra
Gives 100 per ovnt rnnnularmn since oacillation can
he completelv srarte 1 stopped at audio fre-

I rd can be varied to uny
 the sriving motor speed.

th shaft bushing for 810 or 3
1t. When ordering menvion size wauted,

Special $1.28 ca.

nsruitrers,

Lamplere
motor st

VARIABLE
MICA CONDENSER
MODEL U.C, 1819
Capacity 0001 to 005 MId,

4 Mica iondenser which may be vaned

awtimionsiy from o Wi 10 A Bk
b i

LISt
$8.75

Speciul $E. T8 ca.

PORCELAIN LOW.LOSS
SOCKETS
MODEL 1LR. 542
For use with ULV, 202, 316 and
U, X. 210 and 250 tubes
woant of its Jow ~peciiic indue-

an

S peual 50c ed.

Dubilier High—V@ltage Filter Condensers

(Newest Types,
ers are festerd (rom 3 w0

‘These Dubilicr Filter Conc
aer, tar excelling the aveta
path and to tactiitre neal s itioe,

TYPE No. 902
Rated D.C. Working Voltage 400 V.
apacity: | Mfd.

Eist Price 5250 ce. .. .. .... SPECIAL T8¢ ca.

Capacity: 2 MfJ.

fist Price £1.50 ¢e. ..... SPECIAL $1.0% ca,

Capacity: 4 Mid.
Eist Price 53,30 e,

..... SPECIAL $1.08 eca,

. 402 and 904

ed value, thus aesiring a stardy,
namwn <r-!dorme ino'& are pras

nrifically desiyned prod-
d to {nsure long leakage

TYPE No. 903
Rated D.C. Working Voltage 600 V.
Capacity: § Mfd.

- SPECIAL 990¢ ca.

apacity:
fst Price !

2 Mifd.

SPECIAL $1.68 ca.
Capacity: 4 Mfd.

List Price §9.50eq, . ..., SPECIAL $2.88 cu.

20 HENRIES

tars,

lghit 3 founds,

want for oheaining « pure Phod

Viving heavily insalated,

FILTER CHOKES

' 250 MILLS

note for vour Trausmitter, Alen can he nsed

woand packed in individual cartans,

SPECIAL $2.50 ca.

BR XI_)]_L, 5T,
wine Black Iml\ehtn

lmr-k,
Aveoplane 5

are sl'ranqnn:[mg
.

‘Vmwrn ric Fype 25 Filters ... ..., ..,

35
Luw YVolt

1 (o voln,
e fmn)ln\nm nllu T

SPECIAL
. 51975 en,
i ea.

AMERICAN SALES

CO., 19-:21 Warren Street, New York City
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Whatever you want to know about RADIO—principles,
methods, apparatus—you will find instantly in

THE RADIO
MANUAL

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

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

The new procedure adopted by the International
Radio Tel ‘phl(‘ Convention was effective  Janu-
ary  Ist, 19200 THE RADIO MANUAL ords
i u»mpi(.telv. Department of Commerce mina-
tions for operator licenses were changed the first of
the wear, Oinly THE RADIO AMANUAL presents
all the material to meet the requirements of the ques-
tions, Progress has been steadily made in perfecting
radio theory and practise. THE RADIO MANUAL,
since it is the most up-to-date volnme on radio, is
the surest source of complete and accurate informarion
on all points,

AComplete Handbook of Principles. Methods. ipparatusjor
udenis, Amateurand Commercial Operaiors, Inspeciors

Complete Preparation for Government Licenze. 16 Chapters Covering

i, Electricity  and o, o Broafira&tmg E-qmp- um text book description
ment including, for the first d eirenit diagram of
ES time in any text book, the Was orn S
h S nd 0 € uxp ment of heterodyne
irouits /i Kilowart «‘)()04(‘
4, and priicatinn of smitter 13, 3

num Tuhe

X of Ameri-
5, ivlmr{amonrai Uirenits Foimn-

ers
10, Are  Transmicters including 14, The
description  of Federal Ma- e
rine 2 hxlowatt Are Trans-
atitter A 4151; also
models “K” and Q7
Spark 'Iransmltters includ- 15,
seription of Navy
ilowatt Trans- national

Hnwe)npmenr of A
S A

17

avemeters, Piezn-flectric

iltators, “Vave Traps and L
eld Strength slessaring

»paratus

~3

@, arine Va Convention,
ranstitters i, I Radio Receivers - allimportant se
led description el Aszouiated  Apparatus 16, Handiing and

FT-3h20 including, for first time in Trathe

Order On This Coupon

D. VAN NOSTRAND CO. INC,,
. . . . & Warren St., New York City
Never befute tas =0 complete ! af radio

r
i
i
ingle i Sond me THE RADIO MANTAL for exanination,
i
t
{
§
t
f
i
%

1 Within ten d after receipt { will eirher reourn
the volume or seud you $6.00 — The price in full.

‘ is’ xumhed far by anthorities of the
Manual i profusely illustrated with
photngmph: e There are 700 pages,
bound in tiexible Mhnkmd thar is extretnely durabie,
The immediate dem: lnable & handboolk
has aiready nd large edition,
To be s+ without  del
order ab onc
amination, Payv or return in 10 days

Name

Steand Number. ..o e,

R TR R |

City and SLate. ..t ia i innenas




You have been waiting for it!

Aero Kit
No. 52

NEW HIGH-POWER
e XM I,E;TE R
150-Watt
Amplifier

OPERATION ON

&1 10-20-40-80-100M.
Bands

works with a high degree of efficiency as an
amplifier, With two screen grid UX-860
power tubes in this arrangement, it requires
no neutralizing. Hook this unit on your pres-
ent oscillator, converting it into a 1929 job,
with ample power for ham use.
Power supply delivers 2000 volts at 250 M.A.
Employs two of the R.C.A.'s newest recti-
fiers, UX-866. Due to the construction of
the UX-866, unusually high voltage may be
applied safely to them.
Kit No. 52 — Including the power
supply, but not including tubes.

A

The first high-power amplifier to use the
UX-860 screen grid tubes. 29 In Every
Detail. 150 Watts of Pure D. C. Signals
with a Stability Which Has Caused
Favorable Remarks Everywhere. Flexi-
bility that Fills Every Ham Need.

You can use cither two UX-852 tubes when
using this new Aero Kit No, 52 as a single
unit for a transmitter; or two UX-860 (screen
grid) tubes, employed when using with Aero

Kit No. 55; or as a 150-watt amplifier in any ListPrice........ e e saaas ...5$259.00
master oscillator combination. For those 852 tubes, less power supply and
desiring a master oscillator system, this unit tubes. ListPrice................. $114.00

New 1929 Transmitting Coils

In accord with 1929 2
practice. First use of A\

plug-in coils for high
power up to 15 am-
peres. Heavy alumi-
num carries 500 watts
gafely. New material
space bar superior to
glass. Many new fea-
tures. For use with
440-mmfd. condenser.
Kit of 2 colls with
plug-in mounts, 9.6
to 27.0 meters,$15.00;

New 1929 Receiving Coils
Designed for the new
s amateur 20, 40 and 80

/ fard meter bands, for use
D with .00003 conden-

‘\ ser, including plug-in

base with new design
adjustable space~
wound primary.
Complete Kit L. W,
T. 13, 3 coils, $12.50.
Single coils — 8.2 to
12,6 meters; 194 to
21.5 meters; 40.0 to
45.0 meters; 75.0 to

86.0 meters, $4.00 14.2t043;also31.8to
each. L. W. T, 100- 90.3 meters, $15.00,
P, Plug-in base, $§3.00; Single coils, $5.50,
.00003 Condenser, without Bases.

$1.50. This condenser to be shunted with a
.00008 Fixed Condenser.

Plug-in mountings only,

air $3.50;
Plugs only, ir

with nuts, pair $2.00.

New Aero 1929
Listening Monitor

Now a real necessity for every ‘“Ham”’
Are You Working in the Dark?

The Aero Listening Monitor Box virtually turns a flood-light on your transmitter that you
might accurately know your station and not be a eripple depending on the reports of fellow
hams. Is your note pure D.C.? Do you think it is or do you KNOW from vour own observa-
tion? BE WISE! BE SURE! and BE SAFE! Secure an Acro Monitor and be able to check your
own note. Take a tip from Q.S.T. and don’t drive your Lizzie by Watching the Ammeter, but
know the road and keep the supervisor away from your shack.
The Aero Listening Monitor is a completely shiclded unit, including filament and B supply and
operates with a UX-199 type of tube. It is contained in a golden-brown metal cabinet, 9
inches long by 5% inches high, by 2% inches deep, crackle finish. It employs a stable circuit
and delivers a signal intensity of about R-4 or 5. The battery su{mly is thoroughly shielded
from the R.F.; hence no trouble from this source, thereby giving the operator the opportunity
to secure a reliable piece of apparatus which also incorporates automatic filament control.
Shp. wt., about 234 lbs.

List Price — Model M-29 — Including Dry Batterles but NoTube..............
Send for new Short-wave supplement showing new 1929 products. It is free to QST readers

4611 E. anenswoodﬂ ER@ m@

Ave., Dept. 349 INCORPORATED

Chicago, Illinois,
U. S. A.

ERD COJ

“Aero-Call” Factory-Built
Short-Wave Converter

No short-wave converter on the
market is comparable with the new
1929 *“Aero-Call.” Its advent
sounds a new era in short-wave
converts, Many factory-built items
of this character now being sold
are giving trouble particularly on
the A.C. models, because there has
been found no general adaptation of
converters to the A.C. filter on the
broadcast sets. The new **Aero-Call’

_Converters eliminate all these dif-

ficulties.

Model A: One of the outstanding
troubles on Short-Wave A.C. Con-
verters is motorboating. This is
caused by the fact that the convert-
er is pluxged into a set with an
efficient A.C..filter for the broad-
cast receiver, but when the con-
verter is plugged into it, the A.C.
filter system in the broadcast set is
inefficient for the oscillating cir-
cuit in the short-wave converter.

This trouble is overcome in
the, New ‘‘Aero-Call"” Factory-Built
Short-Wave Converter by an aux-
iliary filter system which is operated
from a small dial on the back of
A.C. Converters. Simply turn the
knob until proper adjustment is
gecured and leave it at that ad-
justment,

Model D: In order to open up the
region of short waves for those al-
ready possessing a battery-operated
radio set, we have developed a
highly efficient unit used to con-
vert or adapt your present 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 connected to
the Converter by means of a cable,
thus completely connecting this
unit to your present radio set and
power supply in one operation.

Model A and Modél D Con-
verters are in_small metal cabi-
nets— 5 inches high, 9 inches
long and 23 inches wide. The
metal cabinets, as well as actin
as a shield, become an object of
beauty. They are beautiful golden
brown, crackle-finish. Ship. wt.,
about 3 lbs.

Model A for A.C. Sets....$25.00

Model D for D,C. Sets....$25.00

New 1929 Aero Grid
Choke No. C-250

A Compact Choke
Coil for suppressing
high frequency os-

cillations in trans-
mitting vacuum
tubes. rice $2.00

Aero Transmitting Choke
No. C-248
For transmitter circuits where
the short current compact never
exceeds 100 mills and a maxi-
mum impedance is desirable, as
it presents a high and uniform
choking action over the regular
amateur wave lengths, For inter-
mittent service, such as C. ..
transmitters, it can be safely used
up to 200 mills. Price $1.50
Aero Transmitting Choke
No. C-249

$1.50, C-60, $1.50, C-65, $1.50
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F. E. Handy, Communications Manager
. R. Huber, Asst. to Coms. Mgr.
1711 Park 8t., Hartford, Conn.

The New Reporting Dates
!3 3 announced last month. a chunge in the “messuge

month ™ wre made effective Mareh 15. Kach report-

iug wonth of aciivity now runs from the i6th of one
wianth to the F5th of the nert month tne repurts hecrn
ing due to 8.0.Mg from all who report on the 16th of
the month.

Tron't forget — report on  all communication work
accomplished (Mareh 16 to April 15 inclusive) promptly on
APRIT. SIXTEENTH, and report on the 16th of each
wonth vhereafter if you reside in the iinental {Inited
States,  ‘Uhe address of the sSection Manager is given on
page ihree of each issue of QST (losing dates in Canada,
Hawaiian and Philippine Islands and Alaska are being
arranged by the Canadian General Alanager and the
Section Managers of those Seetions congerned, Write them
if in doubt, The 5.C.M.8 welcome reports from slf amateur
stations on the air in their tarritory, regardlers of whether
or not the stution has received appumfmenfs of any kind.
Of course it is understond that those stalions holding C.10,
appointments are required to report recularly to hold their
positions,

A few reports were omiited this month due to the fast
that they failed to come through in tiwe from the Section
“Managers eoncerned and therefore did not weel vur new
date of cloring these forms — this in spite of the fuct that
£ upeclal bulletin explaining the circusustainces and asking
st i the emergency had been mailed to every
d. We are glud to teseive 30 many of the reports
s d)d come through on schedile and hope (0 mee every
Seotion rv;)rewmed 100%, in next Q87 Be sure that every
mdnvtdual report is muiled to the Seetion Manager an fime.

Expeditions

&/ T ALTER A, kb NIGHT of WICNA just set forth on
‘/ a three or four monthg' trip as radio operator on the

Yacht Peary, WPCR, ‘Che trip should be interesting
us the real object is Lo hunt for a " Pream Island” some-
where in Pacitic waters. Newport News, Miami, Havana,
kingston, Colon, through the ecanul to the Mexican west
evast and a visit 1o sunny Californiz are all included in the
program. Unfortunately most of the two-way work will be
miected on Lhe regular ship-shore cominunication chan-
dx, Plenty of receiving equipment has been tuken along.,
for long wave, broadeast und high frequency receptio
iinight expects to make a study of sigoals in the 7000 ke.
band and will be iad to fisten for any of the gang.

WEBS

THE VYacht Corpeyie of the I)pparfmpm, of Resenreh
i Terrestrial Magnetism, Carnegie Institute of Washime-
won, in nearing Papeete as we write thir report. The
monthly radio report dated Febrnary 27 came forward via
hoth WIBCA and WECTS to WIMK,

“Things are going fine this month except for oeeasional
freak radio weather in the U, 5. A, Signais here have been
sitnply great in comparisun with the dead perivds of the
months just previous. However, we have had some inter-
ference trouble since the tirst of the year,

“Tell the gang to lay off sitiing on the key during rush
hours. We now have schedules with WIMK, WiXV,
WIsZ, WIBCA, WIDFV, W6ALl, WeBPQ, W6CIS,
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n2PA and KDVS Other stabions worked recently are
W30, HA, WBAIN, WaNMT, WOCLV. and W8CITT,

TWOUKQ tried a 14 me, tesi with me but | was unable
to hear him. 14 me, snaly not being very good as a rule,
We have about 1600 miles to go to Tahiti and bope to
stop for a day at the island of Amanu on the way. We ex-
pect to resch Tahiti in about two weeks. Now having hot
clear tvnpich wenther, Fverything connected with the
¢ ition is going fine. lany thanks to WIMK and all
the other siations that are s, willing to help us our, See you
next month. V8.~ 1., A. Jones, Radio Qperator, Yacht
{arnegie, WSBS.”

WIKV ceinblished eontact with W8BS upon leaving
Cullao, Peru. bound for Tahiti, Repular schedules are
maintsived nday, Monday, Wednesday, and Friday
at A:30 p.m, EST {0130 GCT of the [ollowing date). WSRS
is still in daylight ai this hour and reports signal strength
equal on WXV 7 aud 14 me. transmissions, Mis 9045 ke,
frequency is wsually QSA3 and incressing to QWSAS as the
evening advances, Inasmuch sy a greal deal of the trafiic
s bownd for Washington, WIXV keeps rewulur schedules
with WRGIT in Washington the following mornings at 1400
GOT, WIMK-WSBS traffie is regularly forwarded to
‘Washingion WBHL on the enrly evenings of the day follow-
ing WSRS sehedules,

WFA T— WFBT

tiuring the month of February WiXV has maintained
wular schedules with the 8.8, Eleanor Boling while on their
secoud trip to and from the ice barrier, The Boling, WFA'D,
w usually eanily readable on its 3809 ke, frequency until

1230 GUT, WFAT is now making the third and last trip (for
this season) to the ice barrier, W1XV used the 7 me. band
exclusively for this communication, scheduled for 1145
GOT,

‘\“v *A)BL/ handled some Byrd traffic with WFBT February
he New York bound messages via Ohio
‘»\"8CPQ, WOEGY reports ecnsistent contacts with the 5.5,
City of 1 York, although th have not been a daily
. He learns from operator Mason that the land
> station now in process of eoustruction will be » dupli-
¥ of the WHFA'T transmitter, dMessages bave been bandled
congistently for the expedition. [n addition to the limited
time spent in operating due to work on the base atation,
schedules are being cut down somewhat to suve yas for the
planes, INo other reports on B3yrd contuci were received
this wonth, We note in the Daily Colonist of Vietoria,
6., that VRSO had a eplendid contact with WFAT
during the mouch, however

TEST USDA and CQ I’AI)A are the weueral calls of ine
quiry ‘ie(l by the siatious of the Dlepartment of Agriculture
Wet, which has been oreanized by the AR 1., This net
functions once esch wonth among twenty and odd eities
all over the United States. Since there are not a greaé num-
ber of VJSDA stations, and since zhe iraffie work aong
u bakes up all of one evening wi no iime to spute,
everyone iy urged to refrain from answering the eslls of
THEST USDA and CQ U/SD A unless there is urgent need for
eontaer, Thanks, OM.,

WEM operat n 7400 ke, Ikksf(:'&d of 7300 ke., a5 many
amateurs suppose. Lhere 43 no marker stution at 7300 ke,
and therefore il Is necessary for each of us (o be extra
eareful about slipping above un kilocyeles) the limit of the
bund. DHE (Nauen, Germany) on 7322 ke, more ne:rly
marks the boundary off amuteur territory. Wateh your fre-
quency!
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Improving Your Operating Methods

By E. A, Hubbell *

Last month we invited contrib
af "nh,lel‘\:“ 011 ich articles w
cnm«\qemnm\ in connection with owr affer {
s month. In addition to these articles
e the greaiest value of thos

Our ofier is good throughout the remainder of 1929,

%ir. Hubhell digeusses present-day ope
np-to-date intelligent methods of operation to innr
sequently the enjoyment in general amateur wor
saving pra ds. In all cla
syatemalic prnnmure 1~ Leee

elving & goud position in @87, the asuthor whose a
1t in for eonsideration each month, has his cholee of (1) a copy of the Radio
Amateur’s Handbook bound in algerian, (2) six pads of A R0, mess

ating conditions in our 45
she amount of sulistantory
k., We hope you will stndy 15 and adopt the understandable time-
of operating work, umversal uuderstanding of ahbreviatic
ry to secure superfative results. — Eprros,

e—lve mvumhle
Mg article
ticle appears to

and g \mquesmonably the prize—

we blanks, ar

500 A.R.R.L, log sheets,

00 and 7000 ke, bands and suggests the use of
mmunieation sible and oon-

ns and

ignals, the lnrge number of
new hawms, 5 mixture of eoimercial operators,
and the lack of using a good book on smndardlzed
aruateur procedure, the wverage ham
hash of old and new ¢} signals, individual preferenc
matter of abbreviations, and holf-understood mmmercml
methods, Yes, it's really as bad as that, ecas
sverage hatn, It may not be his isult, if he
ham's Bible for a couple ol yeurs, invested his
Handbook and listened intelligently, with the example
sst by many ir pemencpd operators, he may easly estab-
lish habite making v 8 puzzie, rather than a friendly
sontaet for a good chat
“T'his system s not

/T to the changes in Q)

toall in line m!h the 1929 ides of

sx, perhaps, acr‘oumtq
m all of us, making any
1s¢ where an active aiateur,

change

. o doubt, but mennwhile his
or> enjoyuble.

and indeed, most of cur QRAT s not so wuch due to the
number of stations on the alr, a3 i i Lo the amoust of time
each one takes to pur his ideay wernsa, The Ip this
ia vo follow standard procedure, making it unnecesssary o

three times and repeat three iimes) the
mueh lessened — und O3Os would be more

fet’s g eneral plan for amateur
ed on the Rulea and

sommermal procadure s adopted
fnrpnr wind s than smatear work, We
AMR.L. proesdure | dling

amnateur who perhan
o day needs npo espevial speed so will use the fnllnwmp

procedure:

CHR MSG U ROCKFORD ILL WORRT AR 151 FEB
2 TO RADIO HEAR FRON
WYDND 7 HA i V2044 FOR

1 1 RMATION ON

Y VIA WODND
ROUTE S70P

GENE WOFRU anr”
“T'he italicized sbhreviagions are not always spelled ot
in the original me; but shnuld always be requ.xred of the

Quotation marks are put in by the nse of *
CUNQUOTE?”,
WNow for the speedy hoys. These are the traffie stations

FALRLKR L, Oificial Observer, WOFRU, 227 North Fourth
mtreet, Rockford, Ilinois.

if

who handle six and more m 5 ci minate sehedule
periods, The form iz a bit shorter than the above, since »
namber of ubhrevmtlons are left out, Here is the above
e in the shorter form,

NE ROCKFORD (LT WOERT 151 FEB 25 RADID
ARE OWEN WIS=HEAR FROM WIDND THAT
.2 A TIV204A FOR \AT ¥ STOP KIND-
I\F INFUR\H'!‘ION CONDITION ND

PHR OMING
» bit shorter
1 eharao-

‘N

Fmt the w
ihat is, five o 3
{rer the five have bee i, nm after enrh individual mes-
re. Here break-in Is the only system to use, since, if re-
seiving conditions make jt impossible to e :.nt.er the tive
have been siarted, all the sending will have been in vain,
Hrmk in should not be used if one or Lwao misses are being
af each message, since sach brenk <
reiving and the sending
. Huve the one ot two maisses uuntil
h : then ask for them ull at
once, ‘Thus, i will gsuppose that the
tnitials " RC . ulso the word “INFORMA.
TION. In asking for a (il in case this mesaage were one of
i we would use the {ollowing procedure.

ODLD DE I 15817 WRB UV2041A ES WA

T 3-

] grmd r»pﬂmforn “In
a1 R" m enough for

- initinl m the iext
we L while

K, without having
ding the firat 1
wignral, rep
v regard thiy as reslly
al s

e
e besk,

nenue.

I

ce C1Y usually shortened to
mmply M ( .3 For a repeat sign U KPTY is anappy
and 1o ihe puint. und hardly can be misunderst LA
mimber of stations nse mevely 71 17 for a repent sign. That
g L. L This s not Jong, and is understond by the
majority of giations. “PWAY CTWRY, U2ARY, ITXT Y,
FERTGT and tTADRY are sufficientlyshort tosatisfy anyoue,

One of the wo
method of calling ¢

& faults in amateur operating is in the
€1 We henr an op send CQ for ten, fifteen,

tweaty and more times without a sign of a station eall,
sigt, we tune him
The

J

about the time the op gets ready to

3 anyone,

out — and he wonders why he doesn’
'U’{RL “

3 and 3" yule is the However, calling
eating the call sismal three t.imes and the wh
i i t wore than fve

ot ,miho'u} signing rli lﬂfzit tw'
ions s follow the same general ruleﬂ. though
they can be o bit longer, ss may be necessary. Answers Lo

QST FOR APRIL, 1929




3wy be ade by culling ten times, signing twice,
calling ten, signing three times, and listening for about 30
seconds. Then cuil a fittle more, and QUIT,

Culling a station after hearing him sign “3K” & 2 good
way of N0, since taost stations will fish around a bit after
finishing a @80, Always eover the dial thoroughly aiter
signing, since some one may be calling you.

Among the new sbbreviations given us is “CL”. This
means, when added to the end of a transmission, I AM
SING MY STATION AND LEAVING IMMEDI-
TELY, DO NOT CALL ME”. It will be noticed that
when WIMK sends the official Broadeast on hnth bands,
and intends to continue work on 3500 ke, that L 7000
RO will be sent, This indieates that no calls on 7000 ke,
will be answered, as no one will be listening vt W1IMK on
that band,

Signal reports sirould be given by the QSA system, The
old R system is QUT, Don't give a fellow a8 QSASL report
merely becaise the cuns chatter on vour head when he
presces the key, (Y RM 1s getting so bad on 3500 and 7000 ke,
that many very loud sigs are entirely drowned at times.
When a signal cannot be read, it is noi SAS even though
it is Jouder than all other signals. 1 don’t mean to figure out
vhe other fellow’s report, then cut off a noteh, but I do mean
to take into account receiving eonditions as well ag actual
signal strength. This cheats the DX merchant oui of his
ehoicest pleasure. getting a repori on how loud he was in
4bhyssinia, or somewhere in XX DXJland. However, the
(JS8A system 1s sure the berries for the traffic handler, since
he immediately knows how caninble he is.

All arateur stations should have a call book., A zuod
eheap one is the government issue, which ean be purchased
for a quarter, Fut sometimes a siution ix not listed in the
eall hook, or an operator wanis to know if the QRA is cor-
r»(t an given, that is, a8 to the city. So he asks "QRAR?",

S8 YOUR CATEL BOOK ADDRESS CORRECT?”. In
answar the other fellow should come back with the same
shbreviation, "(QRAR™. 1 have noticed a very general
fwiting among some hams, in that, when asked “QRAY”
come bagk MY CALL BOOK AT LJURE\S s
CORRECT”, Now in the hrnt place, if we want to know
shether the eull book address i ¢ or, it should he uﬂkﬂd
v by "ORAR?”. Next, it 18 always 1 goud iden to
your eity and state, to make aure the other {ellow know
sure what vour QRA is, and tinally, some amateurs don't
have a eall boo

in signing off. the usual amateur way is o give a long
atring of CHIAGN, 73, GN. ete.. then to give the other fel-
tow's eall once, de, their own eall once and then 5K followed
by personal sine, aad perhaps another GN, The correct way,
ax given by Government and A IR.L. praetice, is to finish
wiit you have to say cumpletely, then to give the 8K fol-
jowed hy your own oall seat once, ot giving the other fellow’s
eall at all, and adding no more than your personal sine st the
ond of your own eall, It may searn hard at tirst, but it ix u
Lime saver., und the currect procedure. Also, dor'l sign off
with 8K, come buck with more dope vn your transmitter,
W X, or what hav 11, and then sign off aguin, An acknowl-
edgement of what the ather fellow snid afrer you signed can
be giveu by " RSK which is sutficient to let the oiher fellow
tinow you got him OK

An sommercial operator, who has not been hstening
on the air for about four years, but who still can read code
pretty fair, » . WOKRU one evening, listening to the
umateurs, h suceessive station was tuned in, I could
see hit get more and more disyusted. When he came over
sarly in the evening he was very enthusiastic about eotning
bk on the air. When he left, he didn't think he wauted to
ufter all, His only reason was the number of poor operators
an the air, in fach. he said he heard but a couple all evening
fong who sounded other than “lids”, That was stretching
it a bit, but the syverage TO0D ke, arnnleur is not so guod as
he ought 1o be, we can all admis, although the standard
hus buen ynproving during recent months. Anong the 3500
ke, traffic haudlers a wuch larger number of good ops is
found, due mostly 1o more experience.

If jusi a little time is spent learning some correet pro-
cmlure, this amateur game can be iruproved one hundred
per cent. Don't beereless, don't be sioppy in your operuting,
Make vour procedure for message handling erisp, suappy
snd always in aceordance with the best known methods und
standard practises, If yon ave in doubt on any points of
pronedure, write the A R.R.L. for information. Get into the
zame, fellows, and strive to make your operation an nhject
of admiration,
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Helping the Air Mail

WIANV, WSDGP, and VE2BB keep reguinr easrly
morning schedules for the purpose of reporting weather
eonditions along the Albany-to-Montreal air lane. 'This
weather reporting system, instigated by Supt, Ambrose
of the Albany Airpori, has been proving ifself of wreat
value to the fliers, The data recelved by amateur radio has
heen found to be of greate curacy than that obtained
from government reports, W2ANV say=: “Mr, Ambrose
took 1oy report from YE2BRB one morning and made the
irip to Montreal with air tmail just Lo check it against the
officinl gevernment report, as they differed greatly. Later
he called me up and said that our radio report, was en
wurreet,””

This ix roighty good work ou the part of W2ANYV,
WSDQP, and VE2BB, but the most interesting aspect of
it is that it can be applied over the whole country if there
wre ehough wide-awake and enthusiastic amateurs, Right
now W2ANV is looking for mure reporting stations ajong
the Albany-to-Alonireal vouie. Auy amateurs in this
seneral loeality should, if interested, get in iouch with
ANV in Albany or Mr. Ambrose, who may be addressed
at the Albany Airpors.

similar reporting systems are planned for the air fane
along the Hudson River to New York Clity, and on the
route from Albany to (leveland, via Herkimer, Syracuse,
Rochester, Buffalo, and kirie, I'a.

VOLUNTEERS WANTED

The 5 ke. band is becomning more popular every
month, We tow have several volunteer code practice stu-
tinna in operstion, With the inereasing number of beginners,
however, still more volunteer stations are needed.

Radiophone fous are preferved, ns it is puss

ible thus io
fustruet more efficiently through the mierophone than only
with s key, If you have s 1750 ke, radiophone transmitrer
and oare to enguge o Lhis wost worth-winle work, please
drop us a line, giving data on your exact frequency, hours of
schedule, ete. We have some mimeographed material that i
desigued to be of nse i puiting the eode practice ou the air,
Won't you help us, OM?

BEGINNERS ATTENTION

dehedules that have appeared in the past few issues of
QST will be an index to the x ns in the 1715 ke, (175m.)
hand who are transinitting code praectice, Reginners e
u!‘ged 1o geb a receiving set in order to listen to these stn-
nstructional details uppeured in the Qotober, 1928,
‘\.'7‘ (page 46). Tn addition to what has appeared in
e (rel‘h'm] Started v}mpter of the

W nrk of bee-,-mmq a mll<ﬁedged aum,bem’.

Pisteners who make use of eode practice transiuission
shonld never fail to send a cartd to the volunteer in order to
fet hin know that his work iz being utilized and appreciated.
The following schedules in the 1715 ke, band are now in
effect:

WTQV-W7GZ, Spokane, hington,
1750 ke, on Mondays and Wednesdays from 7:00 to 800
Py, P and on Sundays from 130 2., 1o 11:00 8.0,
and from 2:30 p.m. to 3:00 p.m. The trauswmitter is a 100-
wihh 11,0 Coperating in the 1750 ke, region, with plute
current. supplied by storage batteries, A three-stage -
plifier and & magnetie microphone are employed. Scherdules
will be inereased in mm\her i reports are received.

brasks, ml\ transtuit on Sun-
{ii]

will trapamit om

WaDIHC, Dakota ity, !\
days, dtondays, and S X
P, on A frequeney of §
transmissions are sponsored by the ’

Cub, Above schedules are in O

WRVA, chmond, \'irginia (Jodgeworth Tobacco Hta-
tion}, broadcasts vhe regular Y R R L. ende lessons each
Monday at T:15 p.wu. on & frequency of 1110 ke, (270.4
meters.)

Station KFWC, in Pomona, California, advises us that
the regular A R.R.L. code lessons will be broadeast
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FLECTION NOTICES
Foall A RR.L, demb

herg 1
('The list gives the S
aof nominating pefitions ior
the present incumbent and the date o
term of office.) This notiee supersedes previous notices,

In cases where no valid nomina stitions bave heen
regeived from A, R R.1,. members residing in the different
¢ our previous uotiees, the ciosing
dates for receipt ox nominating petitions are set ahead to the
dates given herewith, In the absence of nominating petitions
from Alembers of & Rection, the prwnem ineumbent eon-
tinnes to hold his official position and exrry on the work
of thP hm"i‘,mu subject, of course, to ¢ of proper
tiong and the holding of an election by
ballot or as may be necessary, Petitions must be in Hartford
ore noom of the i tes aperified, nll of which are 1929,

iding in the Seclions Hsted below:
jions, closing date for 2ipi,
rtion Manager, the name of
piration of his

ES

Closin P Present term
dat.eg Present BUM of otiice cnds
Mav 15 8. Taylor July 1, 1028
Mav 15 eweotbe 3
June 15 dan.
May 15 Dee. J. 1928
May 15 Jan, 1929
May 13 Aug, 3, 1928
Apr. 8 May ry. 1‘329
May 15 Keb. 2
Apr, ¥ Apr. 27
Apr, S R H. anht Jite 2, 1
Apr. 15 ‘red Best Aug. &, 1930
signed)
Oklahoma Mar. 13 Morgan Aug. 24, 1930

Cresigned)

toue t0 the pending resignation of Mr. Fred Besf WIBF( e
in the Maine Seetion of the New Fngland I

Mr. {3lenn Morgs
the Wesl, ( b onee

Lions are bereby solicited for fhe office of bex‘hlm t mnmum-
eations Manager and the closing dates for receipt of nomina-
tions nt AR R L. Headquarters in Hartford are herewith

Canada
Nominating petitions for Seetion Managers in Canada

should be addressed to Canadian Gleneral Manager, A, H, K.,
Russell, VEGAL, 5 Mail Building, Toronte, Unt,, Cannda,
T'o be vahd, petitions must be tiled with him on or before the
elosing dates named,

May 15,729
May 15,

F. 5. Brooks e, 2, "2
W. J. Pickering  Dee. 2, "2
To all A RR.L, Memhers vesiding in the Sections lsted:

1. You are hereby notified that an election for an
ARRL, Sestion Communications l\lanagﬁr, for the next
{w0 yenr term of office ix uhuul to be l ld ix thh of th

ritish Columbia
atchewan

508, 7 and R,
2 ections will take plarﬂ in the differeni Sections
nnmﬁdmtelv atrer‘ the v]nﬂl ng date for recmpt of no -nuuatmq

lu&liﬁd 1r0m Headquqrters will hst rhe names ot all
eligible candidates nominated for the position by A.R.R.L.
members residing in the Sections concerned,

3. Nominating petitions from the Hections natued are
hereby solicited. Five ar more A.R.R.L. members res; ding in
#ny Section huve the privilege of nominating any member of
the League in their Section as candidate for Section Blan-
. The following form for nomination is suggested,

{Place and date)
Communieations Manager, A.R.R.L.
1711 Park.8t,, Hartford, Conn.

‘We, the undersigned members of the A.R.R.T.. remdmy in
the. . ceveve... Beotion of the,
’bynnminate‘.,,.‘............
i Communications Manager for fhm Sectmn for the
next two-year ferm of office,

{Five or more signatures of A.R.R.L. members are re-
guired,}

The eandidate and five or more signers must be Leagne
members in good standing or the petition will be thrown out
as invalid. The complete name, address, and station call of
the candidate should be included., All such petitions musi be

v

filed at the headquariers office of the League in Hartford.
Conn,, by noon of the closing date given for receipi of
nominsting petitions. There is no limit on the number of
petitions that may be filed, but no member shall sign morc
than one such petition,

4. Members are urged to take initiative immediately,
hlmv ppmmms for the officials of exch Section listed ahove
r opportunity to put the man of your choice in
rry on the work of the wrganization in your

FLECTION RESULTS
~In the Florida Section of the Southeasiern Tivision, Mr.

Harvey Chafin, W4ATI, 6002 Suwanee Ave., inmpw iy
and Mr, J, B, Collins, W4MN, 1115 B, Lloyd
Fla., were nominated. Eleotion reaults: Mr. Chafin, 2
Clollins, 19, Mr, Chafin, therefar or
his term of office uning March 2. 19

28 mc.
t news of the month! VT2 T, Bombay. India
/0 Llovd'i Bank, Hnrnbv Rd) wits in Huceess.

There are many countries in whieh the au 3 are itow
i d and working on 28 n h2NM., Finland. reports
he has heard Fropeans bug 8. A, stations un that
irequency. Z84M has been te with WRANYA but bhas
] nition rystems so far

look forward with gr
Lﬂ fhe onteome of ith . catd announced
eolumns last month. The re‘ﬂult of further tests beiug r':m-
ducted by VT2KT and G5, will also b lightening.
Mr, Rodman of ZFN-VT2KT sent us an inte fuzt,inp Tog
of b y . shations ut T.ondon in early
Dece He used a 27-foot horizuntal antenna at the time:
“ e, 2. westher dull and fopey, conditions {ai
fading on all signals, strength below No
Sn\) and 1424 ( : .
W2IN. 1520 to 1700 GMT lnz;ze*( VIAUT)
/8, W2TP, W2RV@G, W2V, W2REB, WEWYZ; Dec @,
enther olear, frost, slight gronnd fog, fading bad, few
iong but good strength., Logged W2 ™
WEAUR 1405-1420 GMT and WICMF, -
1530 to 1625 GMT; Deo. 18, weath sast, damp
south vund cc»uchtmnﬂ goud, little fading, st pmth F
2IN, W’BL: ‘r‘v-’&"” W

20 to ]445 GM’T .s.md w1 CMF

SWZ, WeUF
mild, north wi
bad, few tions  sudible.
WIBIV, WAIN, WaZG 1350
henrd 1600 to 1700 GAMT; Dee
drizzle, W2IN heard at 1440
eloudy. ground fog, | rimu A
and W8Z(G wi 1550 G y und dnmp.

2 ions audible, mrimpr b'\d 355 f + 1455 ‘IT WeIN,
R VV"HX G, v’V»iNH heard, 1600 to 1630 nil."” {These
the waler on 28 m e

1530 to 1650 GMT:

us in some 1-'5
_mst. when w

. gang the same
we think sbout it!
g heard everywhere on
28 m.c. is mighty eucom‘dglnv Let's luﬂ.KF iner (w(ll“" use of
thls band vshlr'h 18 one o

The X Relay Chain is now waing full blast, Startiog ar
Trittafield, Blass., with WIBKG. it runs through WHDSP,
WBIA, WODLD, WOEJQ, WODKM, and WoCPC sy
FPasadena, Calif, Fine work!

VIBNU kept a nightly schedule during late January
mth a ghip hound for Rio and signing XO77.
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High Grade Stations—1929
Signals

W ACH month SBection Managers and Route Managers

L report the nutstanding slations which they consider

ihe *best” ones operating in each band.

Really guod signals with the requisite sharpness, steadi-
tess, and clarity of tone which constitute our present-day
standards of perfectlon are not foo numerous if we may
judge from all reporis. T'o *“muke’” our Hst it is neves
that the sigaals be heard several different times and if posslble
veported from wmore than one source as proof of the congls-
teney of the station and its reyulur use of a good signal, Of
wourse siations with perfectly good signals must do a certain
amount of operatiog to be heurd and reported. Our list
thus credits both outstandingly good signals and consistency
or peliubility, No stutions with choppers or uncalled-for
broadness can gualify, snd the attention of observers has
been called to this fact 80 that even the prettiest of signals
will not be reported if guilty of being broad and inconsiderate
of others,

Htations listed In vur reports consistently mounth after
month should be wefl salisfied with their performance and
of good reason, Qur column will grow, toe, especially if you
hielp vour SCM and RM in deciding on their recommenda-
tions to Q8T by submitting small lists of the cutstandingly
sond signals and reliable consistent operators that you hear.
i)ther stations not in our present list will no doubt be uble to
yuelify shortly. Separate reports from each Secetion in the
17, 8. A, and Canada will place more emphasis on good sta-
tion PERFORMANCE . . . less eruphasiz on a small DX
record accomplished perhaps with brute power and wabbly
signals, Since aur repurts will come from all over the country
they are equally fair to all station owners, This mouth we
are changing our lsta to identify the Seetion from which the
atutions were reported, thus giving the staiions listed and
idea of where they have been heard consistently. T'he future
of our golumn depends both on your eouperation in sub-
1nitting accurate reports and on our new space reyuirements
for this portion of Y87, Comments oo how you would prefer
fo see the reports modified to do the greatest good would be
appreciated. Scparate lists should be turned in for each differ-
ent amateur band. Detailed lists from different Sections fol-
low:

SAN FRANCISCO: (7000 ke,) WIAXE, WIMK, W6CZM,
WODPEF, WaUF.

WESTERN PENNA,: (3500 ke.) W1MK, W2AG, W3HL,
WEARX, WRCMP, WaCLO, WaCTYQ, WODSC, WODXZ,

HAST BAY: {7000 ke.) WIAZR.

ILLINOIS: (7000 ke.) W8CAU, WOBJL, W9FQ, W5EB,

WISCONSIN: (3500 ke WIMK, WSCAU, WB8ZZ,
WOCYQ, WODLQ. (7000 ke.) WIBBZ, W2BIF, W3QL,
W4SP, WBCBC. (14,000 ke,) W1BSM.,

SOUTHERN NEW JERSEY: (Ouistanding signals)
WIMEK, WBARX, W2AG, W37ZF, WICGR, WSAHC,
WIACH, WaXE, W3BWJ, fWell operated  stationa}
W3ARC, WSOTL.GQ, WIMK, WIBIG, WiATJ, WIPE,
WIACH, WZBME, W2AG, W3AKRB, W3AFF, W3ZF,
WSARX, WBAHC,

sOUTHERN MINN.: WOEGU, WICOS,

HAN DIEGO: W3ZF, WB8BAS, W3DAQ,
WEEAF, W6EJQ.

ITISIANA: WARD, W5EB.

ZONA: (Really outstanding) VESCT, WSAHI, WHUF.
(Other iine signalg) WISZ, WBAYT, WAJA, WAHZA,
WOAGR, WBASM, WEBCS, WEBVS, WGBVX, WEBYS,
WOCJP, WaDGY, WeHS, WEKD, W7AAT, WOBPM,
WORPQ, WIZD, X5,

MICHIGAN: (Rated in order in esch band) 3500 ke.:
WODXZ, WSAKV, WODLD, WRARX, W2AG, WIMK,
WBXE, WRCAU, WBRBGY, WBDSF, WoASX, W8BRD,
WIBPW, WSCEP, 7000 ke.: W2UK, W2BRB, WICRD,
WIDXL, WaFDJ, WOACOH, WIFBX, WOFZQ, WOEHN,
W8BRD, W9BMZ, WIEPQ, WSCNU, WSCAU,
14.000 ke.: WZBOA, W2AQI, W2AUN, W2ACN,
W2(UZ, W2AG, WiIBQV, WEDZD, W2ADL, W3AHH,
WIDEF, W8BV.

CGOLORADO: W9DGW,

WB8DII drops us & line to say that he thinks the new
abbreviation, MK, which was described in February @387,
is FB, Are YOU using it in trafic work? If not, OM, better
ook on page IT of the C. D), section of QST for February.,
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WIDXZ,

1
A

BRASS POUNDERS’ LEAGUE

Call Orig. Del.  Rel, Total
KiHR 390 346 478 1214
W6EOF 161 169 561 £01
WOEEQ 62 185 506 753
W6CGM 5 6 736 745
WHESR ] 673 732

g o 114 536 720
WoELX 95 51 404 641

1M 78 134 Exxd 580
WOEGU 21 13 470 504
WoDXZ 29 112 357 408
WoDLD 17 49 276 442
WICQ 14 21 404 430
WBDED a9 28 306 433
WeAIM 31 13 386 430
WS5AQY 221 31 142 394

6. 68 161 161 390
WiCGX 15 330 388
WIDYH 77 104 202 383
WOETQ 31 38 310 A79
W6AK'W 13 11 350 374
WOERU 139 36 181 356
WOERW 77 43 221 a4
W50, 18 24 282 324
WoUJ v2 131 116 319
WEALX 12 15 282 309
W6eRBOQ 18 8 276 290
WaCNO 41 2 220 287
W6BZR 23 282 282
WeZBJ 7 262 275
W6DWI 12 i6 240 268
WOFLG 54 52 151 257
WSRN 46 a7 172 255
WSEP 65 17 160 242
WIAT]T i3 az 190 238
WOCET 59 48 127 234
WaGT 37 146 42 228
WoDGW G 211 224
WSWE 49 43 120 220
WI1LM 27 26 166 219
WSACZ i3 2 192 217
WIACH 56 58 o7 211
WsCUG 3 14 187 204

50 31 114 204
wWoCc08s 60 36 32 178

i0 147 17 174
W 8 144 20 172
W8BCM 22 63 64 159
W6CZO 33 68 28 120
WS0OA 70 55 4 120
Wo6CZO 33 o8 28 129
‘WS8DSP 34 51 42 12
W3BWT 15 50 81 125
W3ALF 20 G6 38 124
Wo6R] 48 51 2 121
WsCWo 22 89 o 117
WGRYZ a7 74 6 i17
VE2AC 7 [ 8 100
WSCFR 41 53 4 98
WoCTW 2 66 2 B0
WSDHT 14 52 10 76

Alarge nutaber of reliable routes are in operation,
and because of this fuet anincreasingly large amount
of traffic, even from distant points is beiug success-
fully relaved to destination, saving the delays and
trouble incidental to mail deliveri

The several amateur stations r punsxble for the
best traftic work — the oues that are "setting ihe
pace” in worihwhile hﬂ.ﬁm handling — are listed
right up tear the top of our B.P.L., the figures giving
the exact standing of each <taf10n aceurately,

Xll these stulions appearing in the Brass Pound-
crs' League are uoted for their consistent schedule-
keeping and depeudable message-bandhing work
in amateur radio, Special credit should be given to
the following s ons {(in the order listed) respon-
sible for voer on

i hundred deliveries in the mes ge
month: KIHR, W6ZRJ, WhE,EO WHEC
W6AD, ‘:V;%ANS. W3GT, AKB W1 MK
WeUJ, W3zl, WoDXZ, WXDYH Deliveries

count! A total of 200 or more bona fide me»ages
handled aund cuunted in aceordance with A R.R.L.
practice, or just 50 or more deliveries will put you
it linefor a place in the BP L, Why not make more
srbedules with the reliable stations you hear and
take steps to handle the traffic that will qualify you
for B.P. 1. membership alsot

The Golden Gate Relay Chain is a budding W3ZF stunt.
The stations now in the system include W9BOB, W18J,
WSBEN, WOACU, WODZN, WIDQN, and WIGAG.
Clome on, fellows, let's see you give W3ZF and his bunch
aotae competition!!

It



OFFICIAL BROADCASTING STATIONS
{Local Standard Time)

i ]
» . j Farguaney
BCHEDULES Cann | KOO
P | *
| Tues., Thurs.. Sat., 6:00 p.m, wW7DhD ; 7030 sun.. Wed, Fri, 300 and
! Thurs., Hat., 7900 pm.: i £1:00 p.m,
i L1020 pom, WY7TFL ; ; R vad., Fri, 7400 pm.
WIAND 3800 ) , Wed , Fri, 7:001] WIFT, 2 midmzht
.11 WiFT }
WILAQTL. aTa0 ’\/Ton W ed., ¥ri, 7:00 p.m. WYHP CFri, 12 noon
WIATT $9H0 AMon,, Wed, .m. W7IZ ' sun, and Thura, 8:00 p. m.
WIALR edeiay Sun., Tu i, 7 ir. W7i7 Sun., 140 po
WIBEP Mon.. WRAGQ . ownod Ban
10:3 wd every twe
WIiCDX 7300 ! Sat., .
WI0PX SE00 Tues., T WERLHK TR0 W LA pm,
W2ANT ] Mon WHRAVK 3V14 d s, 'Uhurs 700
WR2ANT Sun., 10:00a.m.; Fri., 6:45 p1a, p.om 2 slso Sat and San,, 1:00
WARES 14 600 Bun., 10: . 1 pan.ldme.
IR78 Aon, IU 30 pan, WERMF 3665 »sun., Moo, Thurs., 10080 pom,
14,285 Sun., Wed., 12 noon; Mon, || WRBWP 7170 Daily except Wed,, 5
Fri, 7:00 p.m, 11() * 2

; 14() #on., Thu
3ion.. Wed., Fri,, 7:30 p.m.
Sun., Tues., Thurs,, 10:30 p.m.: || WECONT
daily at 7:00 p,m.,
Daily st 6:45 p.m, and 10:00 || WRCNY%
pan, and alternately every || WSDED
two weeks at 200 a1,

WIBWI

and Sun,,

W3 CFG

Thurs,,

AR

7 Daily at 7:00 p.m.
W4AHR 050 Sun.. 8 (Ju .. Wed,, 7:00p.m. 3 3,
WaMs 7300 : 2 noon; Mon., Mon., Wed.,
K} p.m 1
W00 3614 Mon., ‘Vv ed., §:30 p.m | J Thurs.
W4RN T80 Fri.. Sa 10 45 pom.; daily at } '\Ion o Wed ¥
& p m. ) ] Daily at
WHAZD 7200 Mo, L2 neon and £0:00 pan.: || WIBEU Daily af
Thurs., 12 noon; ¥Fri., 7:00 | WOBHF
and 10:00 p.m. WIBHF
WEABK 7300 Daily except Waturday and || WIBHF

Hunday WYBRTA
TR Tues., Thurs, ?‘:UO p.m.
7190 Mon., Wed., ¥ri,, 7:00 p.m,

TORL nes., Thurs,, 10:00 and
11 r‘H)p m.; Wead,, l*rl,, 11:30
714% Thars., 700 pm, )
Ti00 ) Mnn Wed l’rl N . WoDRBY (H3()
“ BRWS 14285 | 5:00 || WODBJ 14,000
wanie | 15,000 .
WERYD TR0 ‘ed., Fri., 7:00 p.1u, WIDON ’ TISO Xon.,
WaRZR 3550 Hat., 6 p.m. and p.m,
WaRZR T3 Wed,, 6 pm, WeDUD ':.'sun,” 1000 am. i‘vinn,. ¥ri.,
WHRZR 14,285 AMon., 8 p.m. 7 l)ﬂp m T TPues, 700 a.m,
HOCTF() 7120 % [ Mon. Wed., and Fri. 5:00 || WODXZ Mon.,
Js T Wed., K p.m.
TI60 Tues £, 700 pom, WORKHN Mon., Tues,, Thurs., Fri, Sat,
{4,355 Thes L1030 p m, i p.m
6T 2500 Mon., Wed., ¥ri., 7118 p.w, WOERTT ) ARYA Wed., Fri, V:00 p.n.
w HDHAR 7140 Daily ezcept Sat. and Sun.. || WOKZ 7300 o Tues, und | 70
500 p.m, ‘ and 10:30
WEDKY 7200 Mon., Wed, Fri., 500 and | WIZD : w300 Tues., |
TR0 p.om, WRIN OAGT0 (v i1 Mon.,, Wed., Fri
WHHS- 7000 Bat.. 10:30 p.om.: also several i . 700 pam
8DEK ames on san, on 7000 and - t -
14,000 ke.
WHEDK Te50 Daily excepi Sundays at R:001
1IN i
WEHDD 1551 | Mon., Thure, $:00 p.m ; Tues.. OFFICIAL AND SPECIAL BROADUASTS are
1 Wed., Fri., $:00 p.m.. also on simultaneonsly on 85758 ke aud 7150 ke from
Enb, and Sun., 1000 w.m R Headquarters Station WIMEK sv vhe
and 10:00 p.m. following times:
WHLLA- 7200 Wed., Thurs., 6:30 a.w, | 0 pom, Sun., Mon., Tues,, Thurs,, Fri
GMA 10:00 p.m Mon, Fri.
WP7AAT 7040 Daily except b\mdav. B0 p.m. 1:2:00 p.mi, (uidoighty Sua, Tues., Thurs,
W7AAwW TiR2 Mon., We 4
wW7DD 3515 Sun., \\ed., AN and 11 Oﬂb m,
VI QST FOR APRIL, 1920




DIVISIONAL REPORTS

ATLANTIC DIVISION

1 FSTERN PENNSYLVANIA —SOM, AL W,
W AMeAuly, WSCEQ — WS8CUG, with 204 mesgs, has
the best report. Perhaps » couple of reports were
lost in the wail, WRCUFR is still busy with Brazilian iraffie.
WKGT burned ot his sereen-grid tubes in his * bear-eat”
receiver, WRDKQ, a hew ning along fine, W8CEO
ia building # new “bear-cat” receiver, WSDHW js building
a 56 me transmitter. He wants a 56 me. sked, WSAGO is
building X 1iu) control. W8DVZ is on 14 me, WOAGQ is still
busy with DX traffic. They were Q80 WEFBT ab the South
Pole und also 1ok ten messages from 8.8, Lew pira, in dock
at Puerto Cortes, spanish Honduras, They have thete 250
watter going again. WEAPCQ) says the high C ecircoit is ihe
mosuito’s eye teeth, WSDKS iy having transmitter trou-
ble. stick with 'er. OM. WRCON ia leaving Altooua und will
he in the first district. WBAJU has cowe to life with » nice
Stul controfled transmitter, WSAYTH wauls an ORS. He
hns been reporting faithfully. WOARC is so busy with club
work that he has forgotten how the uld transmitier is hooked
up. WRDRE finully got his ORS certifiente. It was lost in the
mail, WRCMP reports seven raessages handled. He claims a
place ui. the top of the Director's BPT, list. How ubout it,
My, Handy! (Yep, be inakes it, all right, but how about
WSZZ, WIRIG and WaBZY WSDUT is hunting RCTL
€RM. That is time well spent, WRAPT is » new call in Erie,
WRRTTD has had his call changed to W8V, WEDOB is re-
huilding hig transmitter, WSBHN made a trip to Chieago,
WBCRA was (N0 Z1.2BG, He is wondering if that eall is
“hoot-leg.” The ATA is planning a big party for Doetor
Woodrulf and A, A. Hebert st the April meeting. A big feed
will be had and it will have uil the encmarks of a little cun-
vention., They are trying to make some arrangements with
the Hadin Supervisor whereby they can handle complainis
of interference. With its membershup nearing the 100 mark,
it in beeoming one of the most powerful elubs in the country.
Any amateur within motoring distunce of Pittsburgh should
join. Several otficial brondeast stations have heen appointed
and it should be easy for anyone in this Section to copy at
lesst one station any night, Auyone wanting schedules is
veferred to WRGI of Kllwood City.

Traflic: WSCFR 98, WSARC 2, WBCUG 204, W8GI 70,
WRDVZ 22, WRDEQ 83, WEADPQ 5, WBCEQ 50, WECOQN
5 WRDHW 34, WSAYH 3, WSAGO 28, WSDUT 19,
WSBGW 27, WRCRA 6, WRAGQ 18, WBCMP 7, WSBNR
1%, WSRAJL 5, WRDKS 5

B \KITHERN NEW JERSEY - S35 IS Totysh,
W3CFG — First place poes to W ‘!(‘FG second to W3ARC
who has a very nice total and is doing consistent work Heig
now un OBS and (-0, W3BWJ has a betfer totaul than
usual fo guess he hud more spare time, He ig an OBS also.
W30 is sending code practice for local hams, W3S iz still
waiting for a barge. Hope you get somethiug good, Jim,
‘WSKJ sends in a rejuvenated total. Hil W3AOC sulfered
whs-n the gang put W3DTL back into serviee, W3RO ap-
rently had little time this month, W3ATI’s dad broke his
19:: s Allen hag to run store and wou't be vu much, ‘Too bad
ull around, OM, W3ARR eliminated his key clicks, W3BET
ean't understand why an ORS must bandle traffie. The
certifieate isn’t for wall decoration. Take notice of the new
reporting date fellows and please be on deck. Keep up the
good worlk!

Tratlic: WACKG 86, WIARC 79, W3BWJ 39, V
W3S \’i 3ARR 18, W3KJ 12, W3OH &8 W
WIRARN 2, W3BATJ 11.

FASTERN PENNSYLVANIA C31, J. B, Morgan
2nd, WAQP — There geerns to be no limit to the volume of
trafiic that ean be handled by W2Z¥. The Twentieth Cen-
tury Limited route is ('arrvmg a lot of trans-continental and
fic trafiic which is provmg how valuable such a
youte ean be. WEW.T has been off the air on account of sick-
ness in s family but will be baek®soon, The Boys from
Seranton, WEDHT, WRAWO and WRCWOQ are keeping
their tubes hot and their keys limber, even though station-
nioving and rebuilding is the order of the day, W3AKE says
it is her own fanlt that she dldnn make the B.P.L, — we
ruspeet & preroature case of spring fever! Through fair
tnenns or foul WiCDS has lost the nice pile of skeds he
worked su hard to get. ARO, Ob, We have four new pos-
sibilities for ORS appointment this month: W3MC, who
bas been recently licensed: WRANS, who used to be the
eurse of the Philadelphia B.C.L’s.; W3NF, who attends
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BO 6,

0 45,

Tafavette and is u well-known traffie man in the Distriet:
and lastly, W ?»B’\TF a reformed DX hound of the snost
dangerous species! As we have said before and will probahly
say ofteu again, SEEDS are the basis of operation for all
ORS, Our Distriet led the whole U, & A, {last mouth,
Om's, and I certainly want to thank you for the gnod sup-
port and say " DON'T WRAKEN", Congrats!

Tratfie: WBZEF 720, WBANS 174, WIAKEB 172, WSCWO
117, W8DHT 76, W3BNF 564, WBAWOQ 47, \"‘( ‘DS 47,
WANF 28, W3QP 8, WaMQ 2, WSWT 0,

MARYLAND-DELAWARE-DISTRICT OF COLUM-
BIA — 20M, H. H. Layton, W3ALS « I wish to take this
opportunity to congratulate the wen of this Hection for the
splendid work they did durix thP Grovernor's President Re-
lay. I knew xou could do it. , OM’s. Marviand: WaTR
will be off the air until April fir as he is very busy studying
fnr a ("nmmissiuu in the "‘Iavv Wi \P\ is well located and

rnnnun W 3AEI had the mlsrortune ul blomng two tubes.
His call has been changed to W3MH,

Delaware: W3ALQ is working phone and CW on 3530 ke.
Wi3WJT has moved to Liyndalia where USNR headquarters is
tocated. W3AJH blew Ins 50 watter, W3ATS manages to yet
oue mght a week in for brass pounding

Drist. of Gol.s W3AB0 will be re-instuted axs O
seers to have no trouble in moving trathe.
trick, W3GT reports all traffic comes from ', T, and yacht
WHEBS and China. Will tak rthing for the iar east,
delivery same day. ¥FB, W3BWT has 7210 ke, set working
again, Getting same vesults as previously. Putting in large
tube rectifier in ausiliary Lo mercury are,

Traffic: Md. W3APX 134, WAMH 11, Del.; W2ALQ 5,
WAWJ I, W3AJH 8, W3AILS 6. D). C.: W3ASO 17 WHALF
124, WRGT 225, W3BWT 125,

WESTERN NEW YORK — SCM, C. 8. Taylor, W3PJ

- e to speeding vp printing st Headquarters, hams in
Western New York will get theiwr reporis in to the SCM not
later than the $5th of ewch month hereufier. By domg so,
your copy of QST will go 1o you a week or so eurlier each
month. All ORS holding certificates with . B, Duvall's
smgnature, kindly return same to & 1 for replacerent ns
the re-numbering of Western N. ¥. must be changed. Al
atutions holding ORS and not active, kindly return same for
cancellation, There are wbout &) ORS in this distriet and 40
of them are actually working wouders in wuffie, DX, cie.
Spring housecleaping time has come so check yourself on the
ORS. Get alter more traffic and make Western N. Y. what
1t should be.

WRAHC is working hard to push things through, WSAILL
has heen working Ireland and Porto Rico, WRAK is a new
ham with ambitions, WSAKZ works New Zealand, South
America, ete. WRARX makes the BPL in traffic, WRAVR
and WRAOT are now WACO bird men but their sets are
still going srrong. WRAVR has Pilot license now, WHAVY is
geiting more traffic through, WXBBP puts over banquet of
Mohawk Valley Pounders' Teague in great style,
WERONM makes the BPL uguin this month, W8BFG has
two Erunsmitters in operation. WSBGN s now back in
operation uiter a long silence, WSBJO blew up lus puwer
supply. WABUP is baudling tratfie now, WRPC is back with

s again. WRCO \I\\ wats to know w hut is the matter with
the Hu_ﬁalo. 3 B, WRADE, W8QB.
W&CPC, Y b artive. WPl ig on when
posable. Wh SPC is handling more traffie, WSCHW has
fine senedule report and goud traffic this month, WRCGV] has
done some fine DX with his UX-210. WEC T has » whale
ol o traffic tntal thizs month, and bas wuny sehedules,
WxDDL has & 714 waktt fone set going, WSDII hay u line
traffic total. W xl')\lE staies that the Finger Lakes Radio
Sue will hold the pext New York Clenvention at Auburn,
Aug, 9, 10 and i1 He has been busy with schedules aund
shows # good traffic report, WsDNE has a little traffie
report this month compared to his past efforts. WSDQP
keeps a schedule with W2ANYV, getting check on weather
eonditions, reporting it to local weather man who informs
air mail service fliers every morning, WSDSP bumps inio the
BPL again with a good total, WROA has several schedules
and rakes the BPPL,

Traffier WRAHC 27, WSAIL 4, WSAK 8, WEAKZ 4,
WRARX 108, WSAVS 17, WSBBP 22, W8&BCM 159,
WARFG 3, WSBGN 7, WEBUP 6, WRCFV 15, WRCMW

VIL

RS, W3ALF
ceds da the




17, WSCPC 54, WNOSW G2, A R
WAEDDL 65, WEDIT 80, WEDME 34, W RDNF 1L, WRDGP
45, WRDSP 127, WR0A 128,

CENTRAL DIVISION

ew 852 and iy Iooking for a mercury are tube,
WUAD likes ery. 'al 3000 ke. traffic work, WOBRX geg

. 3 tn pwk up in
»oun we »dl Q1) WOAYR is operu ing at Wa \R
HCVH is rebudding for ALL waves, W
some X along with his traffic,
WOFCW are innkmp mr g

W‘JAW I8 now umnga »O wnh 506 vnlra W 'JF‘DI [ERAE: W
with BCT/S. Hi, Worked WX 700 miles Hast of New-
foundland. W WEJO is getting some of the new rectifiers,
Reporrs [YX with Australia best yet. WG heard only thres
amateurs outside the band last month — very good work,
anng. WIKPG s now rebuilt with nu 852 and is geiting

e 866 tubes, WOCNY ie planning some 1750 ke, phone
work, WOEAJS tried (4,000 kc for the tirst time this mouth

- Bikes it 5o well, he is quitting 7000 and 3500, WOAVT. is
maklng up a 100 watt phone set for 1750 ke, FB. OAL A new
Seoteh coil rece vpr has just b eompleted by WOAFX,
(Hw?) WIFWX is trying to out on 14 me. WOFMR i
muvtny (8 'RA, 8. Our hm;h (raﬁlc man chm mnnlh ls WuDZX
. V\ QBT,F

&() is lnlrmuz mlt l:ub(‘
“omething wrong,
pushes oui with h1.~3 Hartlev on 7000 ke, WOAHK of ¢
Lias » new MOPA. WOOKY was foreed to lag o bit in trafhe
while rebuilding the cutfit. Will be on with 4 bang shortly.
WOHRU has many relinble schedules. This is what we sll
neid {0 get the trailic runmng ﬁmoothlv WYFFC) tried 14
1, and o i

WADSS works onee in a while and w
pounding siendily soon, WOERL installed a transmitter in
iha Hbrine a*mp!e at R.r.\ckfnrri and handled buz totals of

mnt

'.'IT'

153, ‘WQRXB
3 D 58 WoAPY
\"’QF‘TU 43, W QBLF 3‘9‘ WOAP 87, WYKAS
WOOKZ 53, WuCKL i 'JAFX 20,

WOAHK 16 WoEDT 15, WOFL
H WOFQ 13, WOFDQ WIACU 11, WOBRX
11, WOCTTH 11, WODOX 11, WQIxB 10, WOAVL 8, WoATK
GLWOKA 6, NY 5, WOEYA 5, WOFWX 5, WaFDY 4,
WIDJI 8, WONV 1,

INDJANA — &

— WOEEW
rking for

RS and handling ;wivnrv of traffie. W‘?FBV inactive
until his attic gets warmer, WODBJ putting in crvstal con-
trol. WOBZZ has moved to another location in Richmond
but will be going soon. WOBKJ is putting in a couple of 866
HE BOO his piate transformer is tinished, WOEF sez that
1 ting better as he worked 5 continents

consecutively. WO LX has the high traffic mark for the
siaie of Indiana wnd is hoping to improve even this month's
tratlic. WIFQ is beginning to run his traffic totals up. He has
moved to Dodge’s telegraph school and is now knowrn as
WYRW. WOEPY is our first report from Elkhari for a long
time, WOALH is » new station at South Bend, WOAIN, our
mer fraffic record- breaker, is still off the air due to wurk,
Hopes to be going again soom, though, WOFRR and WOFRB
are two new : ns at Bloomfield, WOEFYD is on with 8, 714
vatter at Bloowmington aguin, WOGIO ia & new station at
Muncne ‘t'he Bloomington High School has a eode class of
g 'he Indianapolis Radio Club and WOCUD are
ing the Police Department install s transmitter and
sivers in souad wagons for ewergency ealling purposes,
(‘lub earrying a full program now,

Teaffie; WOELX 641, WIASX 204, WIDSC 52, WOGBE
25, WOEF 52, WOBKY 42, WOBZZ 4, WOCLO 11, WOEMR
5, WHGCO 17, WIDBJT 10, WOFCG 14, WIORXW 22,
WAaFQ 113, W'Y Q) 17, WOEKW 341,

KENTUCKY — SCM, J. B, Wathen, 111, W9BAZ —
Whoopee! WIOX gets first round in the *Fight ior the
Pint."! He craves red likker. WNT, whose total was split,
came a close second. U of K hag promised them a 1000

VITT

waiter. All ahoard for Mars! WIBG A added another couniry
to hig string. WKLY W's Hx‘[‘r(‘“-ul‘id receiver ia the berries.
Puge Mr, Hull, WOCE 10 ‘T'hat’s resl apirit.
Thanks, OM, ‘WQFJ\!R has a DX list for February like the
roll-eall of the T.eagne of Nutions, WIETD has a new pe-
celver and promises bo fead the B P, next month. (.x A, OAL
3 The
BCL s get 8 big kick out of i ud how! WIFZV is promm-
ing a KY, network for his traffie. Good idea. WOBXEK works
A. A, on the side, WODDH blew eve vthmlr m sight and
still turned in s nies & ("
WAFKM is addin,
has applied for an J
is rebulding eniirely. WQB &N thav mu:ht to pm: GV
wlla on tha vndleaks WURAZ tmk a trrp L s some of the
, but couldn’t find them, Too many ¥ L's. Who is going
4ke thP \nﬁ nexr month? Don't let WOOKX get it 8a

WOBAN 28, WoFZV 2

Ve ‘»"QHA’/ 14. WQR('H.
WORTD

M“ WHAID 5, WOARC 5,

17, WOENR 14,
WOFKAN 5,
MICHIGAN — 8C

ML Drallas Wise, WRCEP — WARTQ
will be on with & new transmitter using & 75 watter, WEBHRS
zays he will be up on 3500 ke. soon, WRDIKS reports for the
first time since 1925, Glad to have you back on the job
again, OM, WEID a newcower in Lineoln Park reports far
th° nrﬁt time, \‘ ABAX burm’d up hn tmnsmlrrpr hut & on

nd m mak‘mz rhmgs hum up in lmverap C v, W8A
Lhe nuttt while wwitmz for another 210 to grow
7 has been playing with a * push-pull” tmnsm'rrpr

s having i) ing ehnugh “ops® to run the
station. W8DCW has been experimenting with low power
ed the Amateur Extra First exam O, K,
s vad of the fellows in Grand Rapids have
ickets due to the RI'a visit, WRCAT is building » new
ansmitter for 3500 ke, band. WRCKYZ can't keep track of
report cards butb gets there just the same. WEDSF was
S0 quite 8 few of the fellow\s on QRO party night, WEBY
hfm heen doing some good DX work lately and hopea 0

) e

viiehigan, WROVN,
\Q. WRAJG veporied

I)HF 62, ”xév
3“'}3 WRCOVN 1,

CON
W QDLD reports & to 4 Y
month due to splendid coonemnnn and lots ul Imrd wuxk
WODT.( kesps things humming with schedules on both 7000
and 3500 ke, W 9EBO reports plenty of activity at his
vion, WIBPW g good iow pawer and sends e
drill every ‘vmdav at 1 PM on 80, WIDEK keeping three
scchedules and will have al going soon. WODTEK pays his
new shield grid-receiver going lne, WIFBT reports 1
tivity 21 Moginee, mostly shoveling snow, W9
building push pull TPTG with Rectobulbs and 2UV211a.
WOBWZ says traffic kind of searce up in Darlingron,
WODJK reported via radio, WODVI has heen off the air
soeveral days this month and has arranged one more schedule,
WHERM wurking fone suceessfully on 85 meters, WOLY not
on the air regdarly, WOREF things are about dead as ever
at Racine, WOEZT has been on the e mﬁy 5 few days.

Ja.pau [hw. month, W 90T ia doing
kick about. WSO operating o
last month’s report was wmade out but misiaid, A
reports that the Lacrosse Club going fine and getting good
publicity for the Amateurs.

Traffic: WODLD 442, WoDLQ 110, WOEBQ 87, WIBPW
92, WODEK 67, WODTK 44, WOFHU 43, WODND 27,
WOBWZ 20, WODJK 18, WaCVI 15, WIESM 12, WoT.V 11,
WIHEEF 7, WOEZT 4, WOBQQ &, wovD 24, WHARE 108,
WOOT 26, WOSO 15, WIAZN 1,
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OHIO — BCM, H, C. Storck, WSBYN — The SUM has
Deenr threatening dire results for non-report aud non-support
ior some time, and the ax has fallen, Thirty eancellations go
into effect immediately, for the good of OHIO and the
Lepgue, Our percentage should go up at onee, and if you
inithiul ones keep doing your bit, OHTIO will soon be up with
the rest again, It is the SCM's ambition to have more re-
porting traffic than there are ORS. Dead timber was cut
down ruthlessly and you who suliered have no one to
sure 4k and blame except yourselves. By the time you see
this in print, you will have been notified as to the plan, new
plan, of veporting, Rewmember that the new reporiing date
is the 16th of esch month. The SCM bas followed a policy
of waiting until the lust moment for lute reports, and in-
cluding them, but late reports will not be toleraved any
more, und yon will know where to kink if your report, no
matter how good, doesn't get into S,

‘{'he reports vhis month were very good as a whole, tho
only two made the BPL. Don't know whal ou earth hap-
pened to WRJA lately, and he even failed to report up to the
present time, WSCNO leads (Ohio this time with 287, which
is certainly ¥B aud makes her dreaw come true, She com-
plains that it’s harder (o get a message inio Cleveland than
to fiy fio the moon. Wish this fellow, W8RN, could stay with
us alwavs. When he's hoie, the fur Ays — WHEN HE I8
HOME! He turns in 255 this month, and in the next breath
tells that he is leaving for Chicago, to take up electrical
angineering, (Good luek, OM, The SCM has had a little more
time on the air, with WSDDX to help, and takes Lhird prize
this month for a change. WEBBR says be is going to quit
kicking about conditions in Ciney as it's no use, A good URS
tampered by QRM. It's a shame, WRCRI comes next with
73 and tells ns that he will be on with erystal on 3750 and
3530 KC soon, W8CQTT turns in a fine total bt is in too big
a hurry to tell anythmz else, WEBAC has been uway from
home bhut turns in a good report for the time he war at the
=at, WBTIDQ has a new operator in Paul Wilkinson as 1ave
Weisherg is now W8OH. WSCSS just got married, fellows.
WRAPR sends in a nice report. WBCWC avill sings at
WOWO. WBBOR is using two 852x on 7000, WBCMB turns
in # good report, and says he is tvo QRL work to get on
much. WADIH divides his time between his own station and
WSEDIDQ and gets along nicely, WBDDF says the streel cars
in (iney are tuned to 3500, W8DSY is working with a
crystal transmitter and will have it on the air soon, WSAYO
relayed one message direct from New Zealund to Boston,
WEDIG just got on the air and worked three new countries
the first, night. W8DTA is leaving us until the latier part of
June, WSCCS will have another 852 soon. W8QGZ is still
plugging away at 28 meg. W8DJV finally worked Asia,
WRARW is thinking of buillding a phone set. with an 852.
WSDHS is still building per 1929, W80Q has nothing to
3 WERKM announces the arrival of a boy junior op.
Congrats OM, WSCNTT is still working his set over, WaTLIL
is wanting schedules on 7000 ke, W8PL is putting = gtation
in ab his place of business, WSDDX is not on the air week-
snds. WRDPFE expects to be on the air by early summer,
WRCOFL is very )RL school. WRBBH has moved and is
pubting up his station again, WRA1H has lost that eall and
i now \\ KALC, WBAMI has been blowing tubes, W8BAU

3 ) 287, WERN 255, W8BYN 114, WSBBR
92, WRCORIL 73, WRCQU 80, WSBAC 46, WSDIH 53,

HOHS 55, WS APB 52, WRCW(C 49, WSBOR 48, WBCMB
47, WRDDQ 30, W8 DDF 15, WEDSY 12, WBAYO 11,
WRDJIG 9, WBDIA B, WRCCS 8, WBGZ 8, WKDJV 7,
WSEARW 7, WSDHS 5, W80 4, WSHKM 4, WBCNT 3,
WRLI 2, WSPL 2, W8DDXK i, WIDPF, WSCFL, WSBBH,
WEBKQ, WSADH, WSAMI, WEBAU, reported bub uo
tratiic,

DAKOTA DIVISION

"t QUTH Dakota — $SCM, Dwight M. Pasek, WIDGR
- A good number of stations repurted this month, but
the tratfic was very light. Come on, gang! Pep up a bit

and handle that traffic that's going over or around us —
we know it's there; and then make some yourselves.
WODWN our RM and *the traffic wan’’ has been off be-
sause of the joss of an antenna and the cold wx kept him
from getting another up. However, he will be on the air be-
fore you read this, W9DB is still working on 30 me. and with
# renewed license will also be oa the *“high’’ waves, WOEUH
i getting back after his transformer blowout with a new
receiver and two new 1929 transmitters (maybe some of the
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rest of us betier blow cur transformers — hi). W91D spends
hig spare time Eringing up the Boy Scouts " in the way they
should go*' in ham radio, and also operates on 3500, WOEUJ
is increasing power to a 210 and is on 7000 now, WIDNS is
trying hard to keep some skeds with W6BCS (ex0DES).
WOFBB is using & 210 in Split Colpitts and is getting very
good reports, WODIY reports a new monitor and an xtal on
3500, WOFKYV is buying out WOETR and expects to have an
wven better sig on 14,000, 7000 and 3500 ke.

Traffic: WODGR 21, WODNS 13, WIDB 11, WOFKYV 2.

SOUTHERN MINNESOTA - 3CM, J. €. Pehoushek,
WOEFK - Under the circumstances this report must be in
the air mail in less than an hour so [ know you fellows will
exeuse the brevity, One thing only, any ORS who has not
reported for three wonths previous to the time you receive
this ST will be cancelled without potice. WHCI0S lends the
section as usunl und T would like to see some siation TRY
and esteh him, WOTRT handled a little P. I, traflic. WOBTW
says he handled some but school work suffered. WODLA
says 3500 hag iraffic from every sig. WYAIR finds noon on
7000 with most Minnesota stutions on the air making for fine
asontact. Also reporis WOGHL & new ham at Montevideo.
WOBHZ finds things OK as usual, WIFCD is siill getting
erystal reports without one, WOKFK blew the 50 and can't
possibly see another in the future, WOTD'W{& has high power
now, 300 volts B's on 210 and worked NN and NJ. WODMA
likes 7000 too much su says guess he can stand the QRM if
the rest, can, WODBC likes 14,000 but guess the YLs won't
allow him to op, WIE YL finds BCL QRM troublesome in
his apartment, WICIX and WODBW report school (QRM
very heavy,

Traffie: WOCOS 178, WOERT 51, WORTW 20, WOELA
16, WOAIR 21, WOERT 18, WOBHZ 14, W9FCD 13,
WOEFK 12, WODMA 4, WODWG 7, WoDBC 3, WHEYL 2,

NORTHERN MINNESOTA — SMC, ¢, L. Jabs,
WOBRVH — As usual WOEGU stands well in front this
month., He turns in & lraflic total that is & record for this
seetion and in wo doing, wins the crystal oscillator prize
without competition, A few daily schedules did it. His WFRT
an well as his WBEEO schedule in the P. L, traffic chain, are
atill going. C'y reports a new 860 and rectobulbs and plans
transmitters on 3500 and 14.000 ke. WOEGN is using a 250
er and a 201A with B eliminator for plate supply.
WICTW called on the SCM and got sorme dope on erystal
wontrel and reports it FB now. WOERB has a gew 852 and
will have a couple of 886's soon. WYIEHO ground a cryatal
and savs his station will be erystal-controlied from now an.
WOBVH is on whenever time and power leaks permit. A
shield grid receiver is siill in the making. He stopped in and
gaw WOCTW's siation while reburuing from western Minn.,
but missed the vperaior, WOBCT is still GRY. hockey and
basketball and is trying to locate & {'hicagn station that cun
keep a schedule during the day to furnish weather reports to
the Universal Airlines. WYEGE ir on vegularly but finds
rery little trafhie. W9CKI works on 14,000 ke. and also tried
28 and 56 me. 8o s message total is low, WOCPQ is QRT. on
mail route s only pounds brass Sundays. WOEHI hay goue
in for DX on 14 me. and reports competition from WIDOQ
and WOCKIL WIBMR will he back on the air soon. WIADS
is wtill off due to a blown tube, WOFFT is planning on joining
the Army Net now bLeing organized. WOAKM i too busy
with BOTL: sets to be on the air. This report is made a few
days early due to change in printing date of @37 (see March
@QS8T) and all those sending in their repurts later than the
26th are too late for the SCM's report, Let's hear frora you
all promptly on the 16th, hereafter, 0Ms. A number of ORS
were cancetled during the month, leaving room for active
stations. Those stations desiring ORS are requested to get in
touch with the SCM,

Traffie: WOEGU 504, WOEGN 86, WOOTW 80, WOERB
55, WOEHO 26, WOBVH 22, WIBCT 9, WOEGE 9, WOCKI
9, WaCPO 9, WOEHI 2,

NORTH DAKOTA — 8CM, Bert 8. Warner, WODYV
— WORVP leads this month with a niee total of tratfic.
WOFCA handles traffic on 1800 ko. but has nothing to report.
WYDYA also uses 1800 ke. band to handle traffic on. W9CDO
says he is going to have a fifty watt fone going soon. WODEL
is organizing a radio ciub aé the North Dakota state college
and suys that it will have two transmitters, one on 1800 ke.
fone and one vn 7000 ke, CW. WOIK is using a three phase
rectifier with 750 on each phase,

Traffic: WOBVE 88, WOFCA 11, WIDYA 5, WaCDO 5.

IX




DELTA DIVISION

7 lth‘ 'TPPI — R \1 doOWL Gallett, WBAKP -
nateur getivity all over the stute
at this lunp ax sowe of the uld tlmprn are back and

we slsn have soie wew upersiors on the s
uimost like ol
d I am going to do my best to make real stations out
and see that they report every ith without fail. T am
betting on vou, sang. W50 of 1bus reports that he is
siarting over aguin as he has fini hoai is 1
good, He reports that he has been handhng fots of traffi

ly auu }m-y apphed for an HRL\, certlficate, HP o} u'ilng!

aster

rmnsmlttem. one for 14 e, und ore for 3300 ke, W ”A\IR is
# new niation in Columbus on 7000 ke, using a
trofled transmitter. Weleame to aur inidst, (M,
reports that i bl QRO Cy
gang has messag ing that v
shuble handling and deliv Py
in a plee bunch of messages handied.
WBAZY i a new atntion at Juoksorn, Miiss €
have you with ns, OM, WAKQ is having rrouble s
vransmitter g8 his tube auit work right in the
middle of a ennversation b M ha-e been ealled in on
ihis ease and hopes (0 have th Lransmitier vrnn;v
aoon as these UV-204 tubes are too expensive oo
until they have drawn their lasi bresth and hav
trail for gnod, WELY of Drew,
1715 ke, and h vorked
1928, with go
Mit, Knterpris . daily, FB, OM, g0 1o it
Booneville has his transtitter going on 7000 ke
of trouble with it. Rooneville will have two
atuateur staiions in the near fnture and we a
them going on the air, too, WERDE of Meridian is werking
ot f siations on the 7000 ke, band using an indoor an-
tenna and eounterpoise aud
Li, i, districts ai will, He very strong, steady ve
from all stations worked and promises
b ndlmrf station. WSAYDB is back on the a us
L 7000 ke. aud will be a reai traffie handler Judgmg
from his pust record in this gtate.

WHEARP has just tinished putting up = 0 ke, antennn
and enunterpoise and now hig receiver refuses to work on the
TO00 ke, band after so long » sojourn on the 14,000 ke,
Hi, But that will be remedied as he is rebuilding sar
tu be ready for the GP relay on Mareh 3 and 4. He reports
working » few foreign commercial stations o the 14 me,
bund wichin the last two weeks, Gang, ook for him on 7000
ke, from now on,

Trattie: WEAJ) 60, WBFQ 30, WABDE 7, WEAKD 02

LOUISTANA - 30M, 5. M. Hill, W5EB— Bang!
wiy snppointed ORS WEW F lead: #with a total
ni 220 messages and makes the BPL, FB
some maore fellows making g ble
tha sains? WHAYY and WSHANA 'have 4
"HRID reports reception of ]
=copt from Fords, Hi! W5BDY hlevn hls power fv.m:inrmar
buc has a new o Puud is back on 7l)UU ke, \‘\ AFE sez iL
& Tew h’uu

WaAdl
el says that if any of the
¥ ta let him have them for
He is on 7180 ke aud turns
that's ]

wants

hitthe iomi
MMiss., has bis trupsmitter ou
70 stations since Decerniher 184,

. He bas » schedule with WAAVTD) of
WEBBX of
514

hax oo trouble working d”

edules and do
plu-\d for ('RS

¢

e

W »w‘U\T By mnved tu hhrewr:orv, (md is now on 7000 ke.
WHAKA has a bad ease “Litis — seqius o be serious,
WEPG is 310 0 ke, und wants your N, O,
praffic. H WFBT and WF i
a portable, WAGT, From what I heul
ot top of him the other day —
203A on 3500 and an Ri2 xial on mﬂU ina tew v‘ia 3,
nditions in La. t fine — the QRN that wa,
pected in 192X s not rhpro The gang as o whole have Plﬂa,m-d
up their notes und steadied theu‘ iy
'i ratfic: WEAWT 40, WHKR 7 51
'51PG 21, WERD 1 W’ﬁAFlu 2, WSBDY 2,
"E‘ENNESSEE - Z3OM, Polk Perdue, WiFI— The
Nashville gang has imnl)v come to lite. We have prospects
of #n Amatenr Radio Club being formed in the uear future,
WAZ7C 1akes the lead in traffic this month, He is on regn-
farly exch evening and wanis traffic. W4ACW, our new ORS,
ahiares honors with W4S8P for second in traffie. W4SP is on
regularly and says the Knoxvil gisgetting along nicely,
WHASQ bas been appointed ORS and promises to lundle
iots of traffic. WaFU worked the Ryrd Kxpedition and gob

6, WHAYZ &2,

X

5 hice w nothing
1wl for W
3 = . WHACW . WASPE 16, W4ARBR 7.
U;h,U‘m» 3 '\i Henry K, Velte, W5EABL — We e
d to note that the traffic totals have taken an upward
i this month, WSEP, who i one of our new ORS, de-
seryes mogt of the credit for the total. He wwnde the
BPL and we are proud of him,

S8 reports that he had the bad luck of burmuz out nll
ing tubes, 5o will be off the air for a v«iule al fewst.
th h 1. pd!d Little Roek 3 visil and
: down to tuke the exams, WSHN
exxins, He has just hpen apponied a new ORS aod has
hcs T named rhe starting stalion for thp Ciovernor's
10 trans-
2 tube.

quite
!”Hl

ite-up in the jocal papers. That's

umrer urml he ean for |
WaRDD is getting oui PR new 50 watter, WHPX
is busy o i the time running a brosdensi atation, [t i
rumored that the haw WHANN off the air. Hi, WHARBI
andled a few messages, W51Q has rebuilt his recelver und
tworks FR, W \R»&ar Lonaun has also been appaoinited
c ORS i promises 1o be & real traffic handler. W5
i Johnsan is going on fone soon, WHSL, our Route 3un
= atill traveling so does pot ger much time tor din, Well,
'y ter our reports will h be made up and sent.
in ta the SCM on the I3th of each month, as per the an-
wouncement in QX7 We are glad to see our traffic torals
switg but if more of the gang will handle traffic we cub
ore, Let’s put Arkansax where she be-
DOTT.
VEAB 31, WEHN &,

HUDSON DIVISION

NEW VORK ~— &CM, F, b, Holbrook,
is sl keeping sehedules wilh
55X ship, now 3800 miles south, W2ANV has daily
A nadules with VE2BB and WSDQP for weather reporta
Montresl airplane and he wants help from stations at
hall or Plattshiurgh, also along Hudson to New York,
aned Hprkimﬂr‘ Byracuse, Rochester, Butfalo, Erie for Cleva-
land air route. W2AYK keepa the hook clear by ope
dlmrn-r dallv W"B AQ is now uww a 21() m place of & 201A

'l', ‘ZBLI\ b anu flter mndenae.re W‘?B}\N i
3 ild.ing and reports W2AHW as a new ham. WIACD is
:«ul.l log 9 pure D.C. potes. W2IT is rebuilding
G R has the call WIRZG while ut sehool in
PV is now on the air dgum
Traffier W2BFF 73, W2ANV 43,
W2ANY l‘} W‘"\UQ 19

ﬁb‘D TONG ISLAND — 30'M,
R — The 5CM wires Headquarters on
Y that he han beeu awuy and is
s in on bime, Be sure to have your
t8 in to him nexe month on the 16th or 17th so that u

or your Seetion will appear in the Viay i

N NEW JERSEY — AL Gl Wester,

: RinoLat m traflin

hndmg ume [
woved iy ‘
under W US I ajm‘,ains fine schedules in his
Army Amateur network. W2DX and W2OW qre quite busy,
W2BDE cancelled all skeds as he is rushing WAAM's new
“TxVV xmitter to get on the air, W2CJX is handling good
traft Y s frvmp to recruit radio amaleurs,
"RIR is pnttmg all effort into & 56 and 28 me. receiver,
. having hard job ecollecting traffic on 33500 ke, Wi
been stepping out 1o the West Coast regalarly and is
now trying a 160 meter fone, W2BMO is back on the air
again in [rvingb n, W2BAL, just fnished a 222 receiver
W2Gv havmg irouble with key
hbnr BLL set, W2IW'W jg pur,tmg ut a very
vh brings in Jetters from BCT s, ANG s
budd\ng an 852 push-pull xmitter aud will be heard shortly
¥ ¥ heen busy with a wovie-tone jnstallation but will
make the BPL next month,

Traffie: AOS 24, WeOW 7,
V‘"‘BDI‘ 21, W2MD 115, Wa2CIX
W2AERC 5,

which we

wWa2DX 0,
52, W

WIEA 1,
2bhy 2, Warxi,
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MIDWEST DIVISION

T TANRAR — 1 H. Amis, WOUET — As usunl the RA
k WOFLG makes the BPL. Here is oue of the tost re-

liable staiions in the sevtion und gives the test of the
gang something to shoot at. WOUET with xytal control alsn
makes the BYPL but fails to turn in  larger wotal than the
RM. WOLN rereiwd hiﬁ UR% HI)DHHIUHPDI and f:akm drd

with a 210. W‘JT\L our radw pdr‘mu s o8 ou“() ko vuth forua
and says it FB, WOBHR, vur technicul a:h isor, hcw n puﬂh-
pull rig going using 177 v

WOCKY has lots of grief, two tube
mitter in the junk heup and is bothering ihe BC ‘TX« with a
210 Hartley now, Tuff, OB, WOCFN is very busy with eol-
fege oW so is on very little bug says it won’ 't last long,
WOFUG has reported three titmes and will rec his ORS
appointment as his vraffic is very satisfactory, WOFIG wants
an ORS. WIRFZ. an ex-commercial, has apphed for ORS

uid hag o MOPA going with a 210 and a fifty on 7000 ke,

WYEY P and WUFTY have both beern rebuilding and haven't
been on much, The SOV will be foreed to muke some eun-
cellations if some of the enng don't. start reporting each
month as there i no exeuse for iv, ORS nite s eariting slong
FB so bsten on 3500 krv each Wednesday nite at £:00 PM

O for RM WURLG' 3 v tions desiring re-
liable skeds will please get in rouvh with the SCA,

Fratlic: WAERO 2 2 W‘JFT). 38, WIFT G
145, WOFYP 12, VOESL WIFLG 287,
WoFIG 12, WORHR 37, W ‘)HLQ “’QC‘R\' 11, WOCFN 14,
WOBEZ.

NEBRASKA - 5CM, . B, Diebl, WORYG — WOANZ
is doing fine and says traffie s improved, WOFAM has re-
paired and s ai it again, WODNC has the usual fine toial,
WODT betnoans the fact that school keeps im  busy.
WOIBOK) has » new smitter and is open for business, WOBLW
s doing fine. WOUHRB doer well for the higher waves,
WOBBS is still pretty busy with work so he ran't be on very
tatch, WOCDB is also on higher waves for a change,
WOROR is pretty well tied up with work and sickness in
family. WOEFW hasn't time for traffic with a rush of work
o hig hands. WODVR is very busy observing, WOBYG s on
14 me. now,

Traffic: WOANZ 17, WOFAM 58, WaTINC 28, WoODT 24,
WOBLW 6, WOO'HB 12, WoBBS 4, WoCDB 2, Wah1 K 14,
WOFJD R,

LOWA — SCM, H. W, Kerr, WODZW -— The Midwest
Thvision Convention for Iowa will be held at Ames, Jay 10,
and 11th, and all Jowa atuateurs are urged to drop the SO M
a eard at once that their name way be on the mailing list
lnr programs, The Campus Radio Club st the fowa rtate
iz aotive with 23 members and the (ollege station
e air soon ay proper license 18 received with Phil
Kenkle, of WOI, faculty advisor eom. to the Club in eharge
ation xtal control working on 3%47.8 ke, Our new RAL,
JC), tops the traffic list for the monch. Did you read his
suggestion about " MK in lust Q87?7 You should. ii you
haven't, WODGW cancels skeds to gn on his job ont of
town, The Mrs, at WOBCA is tu the hospital and the QM
doesn’t make the BPL, first time in montha, He has our
wishes for his OW's recovery, WOFTFH is working on rhe
3500 ke, band with a FB sig. WOFYU sends in his first
repore. fhanks. WOGNR is another first reporier — he iy
juining the Boy Seouie Rudio Chain, wants skeds, WHTEA
way worked recently and says 73 Ole Gang, WOCK putting
stal eonirol for 7000-3500 bands. WIBILJ is now using four
YA tubes with 500 volts on plate and keeps ‘em cool.
Thanks for report, WOKIDW reports weather no good and
changed QRA so tratfic not so heavy. WOBRY is working
for M, P. Ry, care SCAM Diehl, Omaha, WOFFD and Wo-
FOG were recent visitors at WODZW, As we close the report,
WOYL the lowa State College Station, is heard on the air.
Reports should be early hereafter — month closes the 15th
now, All tratfie reports will be appreeiated by the SUM and
RM’s,

dratfie: WORJQ 379, WODGW 224, WIEDW 179,
WODZW 171, WORCA 95, WOTQG 76, WOBLJ 55, WOR1W
83, WOFFD 49, WoFTL.X 32, WOFZ0 31, WoBCY 30,
WUFHN 20, WonDpL 7, \NQFH*' A WORYC 4, WOGDR 2.

NEW ENGLAND DIVISION
EW  HAMPSHIRE—SCA., V. W,  Hodge,
N WIATI—Thig is one of the best traffic months we

have bad, Many new stations are hreaking in and
they need your help in getiing started, Key clicks have held
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up gome of the gang but maost. of the trouble has been cleared
up, WIMS is DXing on 14 me. WIAUFE has been baving
trouble with his transmitter stopping for no good reason!
WIAUY ix an ORS now, WIBFT haz a new MOPA using
an 852 in Iast stage, 1929 stvie. WIAEF handled a bunch in
spite of ilness. W11P is still working for the BPT, and aays
he will make it next month sure! WIAVY sent in a good
total i spite of QRM from his printing business, WIANS i
pounding them out as usuai, WIOOW ai Foxeter Acadery
has # new 1929 transmitter using an 852 and rectobulbs,
The tollowing stations have beew reported as being on the
air: WI1BLP, Concord; WI1CDT, Meredith: WIANP
Gotbam; WI1ASK, Nashua. Help them ous with trar’nr-_
gang, W1I1X, Laconin Radio Club, is active on 3800 ke,
with Wial, WIBST was tuo busy to haudle very many.
WIMB of Lebanon enlisted in the Naval Reserve nnd is
mwaking a 2 months eriise in southern waters, W1UN is on
with a nice V! wgnel, Let's have your reports in by the
16th, OM’s.

Traftic: WIATT 235, WHIT 120, WAV 49, WIAEF 34,
WIAUE 24, W1COW 24, WIANS 19, WIBST 18, WIMB
14, WILX 7 WIAUY WIRFT 2,

WHSTERN MASSACHUSETTS—3CM, D, 3. A,
Teswmer, WIUTAM—The Worcester gang will be surry to hear
that W1AJK, the newly elected president of the Worcester
Radio Association hays had to resign, due to business aetivi-
tiex in Boston., WYAMYZ was home for mid-year vacation
and managed to be on the nir during his visit home, W1AZD,
Herkshire brass pounders, has reotganized and the loeal
paper has donated club ronma to ** make whoopee ' with the
euils and brags, Any of the local hams are invited, Just drop
them a line when, WI1B KM says soup rectiier froze and he
feels ull broke up after the jars, Hi! But you'll hear him with
his new tube . WIBNT, says his 8" tubes ure sturt-
ing on their fifth yenr of service and is moving himself and
everything to a new location—is on T200 ke. from £ to 5530
daily and all day Sunday, WiMP is on 3800 ke. und reports
very busy sy commmander of Unit 1, Section 7, USNR.
WIR1X is u new ham and the Worcester gang present their
cowpliments and would like to meet him at he:tdquart(-,rsx.
274 Main Street, some Thursday Pva-m'ng WIRO ir on 14
me. snd 3500 ke. WIBKG has handed in a tine buneh of
messages this month., W1LM’s telephone is Park 3
showld information respeciing AR R.1., be wanted.
Worcester Radio / tion had their annual meebivg,
WIALK, A, B, Linell, was elected president with C'harles A.
O'Malley, W1ANT, secrecary, 41 Oak Avenue. What do you
know?—W1ASU had a brand-new junior operaior. Con-
gravulations, old man, and more power to you! The Spring-
field Radio Club certainly are tv be commended for the very
fine preparalion they ure making for the Massachusetts
Clonvention.

WI1BGM has been biiten by the fone bug and has joined
ihe Army Net. WIADO is trying fone on 3500 ke, WIFG
wmrvlaius of the storage battery woing bad, only having had
it 8ix years, W1ASU kept schedule with SDKN Swedish S,
8. Eiruna every night for a week from Boston out 2500 miles
when Northern Iights spoiled the 30's, WIANT is busily
active in .8 N.R. drills,

Trattic: WIAJK 4, W1AMZ 8, W1AZD 43, WIBKM 14,
WIBNL 41, WINP @, W1EO 17, WIBKG * 62, WI1UM 11,
WIASU 12, WIGR 8, WiBZJ 7, WIBGM 51, WIFG 2,
WI1ADO K, WIANI 36.

VERMONT—SUM, CL AL Paulette, W11 T—We have an
exira station reporting this month su that iz 8 help.

All please tuke notice of the fine total our new (RM
WI1CGX pxleq up this month, He says he is having RCT.
LRM s0 s off for qmef hours,

W1AOQO reporis he iy atill XX QRT, and has not mueh time
for tfec. W1BJP is QRT, in an orehestra und not much time
for hamming, but he has rebuilt his transmitter, WIBCK
has gone to Ft, Benning, Georgia, but he is reporting from
there.

Thanks a lot WI1EZ for the report this month, and if the
radio wx conditions ever elear up 8o  can even hear NAA or
WIR, I will keep » sharp lookout for you and try for a QSO

Trafioc WICGX 385, WilLT 136, WIAOQO 64, WI1BJP
17, W1BCK 10 and W1EZ 3.

EASTERN MASSACHUSETTS—SCAM, B, 1. Bat-
tey, WIUE—WI1CQ beuts nll comers this wonth with 439
messages handled! That reminds us of the reports WiFL
used to turn in!l Very FR! W1LM and WIACH have their
usual high totals and make the BPL with Wl( Q. Even

# Non ORS.
X3



though several O R.3. were eaucelled last month, we have
uot yet a percentage of 100 or all stations repaorting. Why
l\Peu vour O R.8., OM, if you can’t apprecinte the meaning
:-f * The kastern Masmvhusetts Amateur Radio Associa-
Hon held 2 Ham-fest on the evening of Februsry 20th. There
vvhom were. I\4A(1F of

1 5 0 adio Llub——luee ngs are
held hrst and t rd W edne‘ﬂavs of each month in Miflin
* i e all and get acyuainted!
WICRA is getting up a
ha.m M(,heqra, to plav al, the § ’lrmzhald convention and

hroad euuf! WIR&
14-me, harmonic was heard on ten meters over there.
WIAZE has new National Kit which works great, WIAPK
ms very busy ai “ I,E\}whnpe he dn -euf turn m(u a

w orkmg FB and lns mgs auund ‘better now. WXAAW haa
recgiver built and has only a promise of more work to ¢
this month, Go to it, OM, WIWYV worked a rare one when
he hooked SP-3AR in Poland—hs also worked ~BAW
in the Yukon, He is using the Push-Pull cireuit and urges
averyone to try it if the 7000-ke, rucket is to be stilled,
ill haunts WI1KH. W1KY discovered that her unsteady
used by a BOL anienna rubbing on hers, so the
mteriermz tennu comes down and goes boom. Hil Hil
WIBW of Wollaston works everything be hears on 14 me,
and s pioneering on 2%, WIRBT reports r r trouble——
what's wrong, OM? WIAGP ix building erysial eutfit and
has his eye on an O.R.8. appointment, W1AHV suggests
that the gang use ihe e message more—that’s o very
ideal Kx-1BAT makes his return signing WIALY,
g(ung right in for trafic work and is a prospective
‘WI1AOT sends in another report with advice that he
I soon junk the AC pote—hurray!! First report comes in
from W1W (T, He is doing some FB relay work—he, as did
WIKH, a couple months sgo, foned message from FxBTR
Lo destination and sent answer back in very quick time.
Remember the New kngland Convention to be held in
Springfield, April 19-20. Hope tu you all there.
Traffie: W i : WILM 219, W1ACH 211, WICRA
3 / ZE 60, WIAKRS 54, WiWT 51, WITIE
WIAOT 32, WIALY 32 WIACA 28,
WIA P 22, WIRY &, WIBRT 5, WIAPK 2, WIWV 1,
HHODE ISLAND—&CM, ) N, Krans, WIBCR—
BY RADIO DIRECT FROM WIBCR WIMK—
W1BCR warked WFRT and WFAT with an 1 7250 ke,
WICPH is kicking out FB with his B batteries. W1MO is re-
hmid.mg and expects to be on soon. W IBLS says his rﬂmnte
ks FB, WIRLV is using low p
on 14 me, WIAWE has bean workin
J WICRN are newnomers and we Wmh
8 is on ¥ ke, with half-wave RAC, On
the 3 : seems to be plenty of traffic in vhe TO00-ke,
band., WIBCR gotv the Governor's Pras: re off to
¥ E\TR The following stations are on 5 WIBCR
WILCPH, WICRN, WI1CQU, It is expected that WIAMW
and WIAFS will also work on 56 me. as well ag & gang of new
hams who have not re

er

a9
tiay

by .athn B

an 14 me, W1

them hick,
oby

Traffic: W1BCR 114, W ICPH
WIBLS 4, WIBLV 2.
NORTHWESTERN DIVISION

DAHO — M, James 1. Young, W7ACN-TJL, —
W7IY has a new (. R. frequencv meter, He is irying

- fone on 3500 ke, W7YA is active on the TUSDA Net,
WVADC reports new transritter, W7ACD iy active h
schedules, W7ABB is on 3500 with a good total. WTACN is
busy with photography and school. W7HE had excellent
luck late nights with his 210. W7TI is doing fine for a begin-
ner, W7ATLW says 7000 ke. is all wet, He works Chile and
Hawaii on 14 me. W7A0C is oo 7000 ke. sume, W7ALC snd
WYGU are busy with BCL service work, WTAFK bought
power supply from W7THE. WTALW is ready for his ORS
now. W7ACP is going fine, WTACD, W7ABB, W7Y4A each
report two schedules daily.

Traflic; W7ABB 91, W "’“'A 44 W7ACD 38, WTADC 20,

MONTANA — SCM, O, . Viers, W:A—& T — W7HP

X1

is bhe star traffic station this month, ¥B, OB, W7EL comes
in second and sent his report via telegraph. W7F1L has
asked for membership in the LR.E. and USNR, Best of
Iuek to you, Jefi. W7DD is auw working on three bunds and
doing his usual share of experimenting, W7AAW is busy
on the jury now but will get goiug better in a weeck or so
WIDJ and W7TR are new stations in Hardin so give them
& call, gang. W7AEM also of Hardin is having lots of trouble
in more than one way and the siation is still silent after the
recent death of his mother. W7ANT and WTAHN both of
Cireat Falls ave putiing out a mean signal on the upper end
of the 7000 ke, band, WTAAT has heen wient for a few
W e-ﬁlm hut will he g e gtrong on T040 ke. agaiu snon and
will also have a new T3 watt transmitter on 3520 k
present, all ORS are reporting on time so let's keep the
polling at the same pace from now on,

Tratiic: W7HP 115, WVEL 99, W7AAT 80, WYFL 37,
WIDD 25, WTAAW 20,

OREGON CM, R, H. Wright, WiPP -~ WT7GG is
back on the air after a long silence. W7TABH will be ou as
#oon as the ship he is on hits port again, W7PL is all for
High C now that he Ly iried it. W7UN atd W7PGE works
skeds every nighit. ExW7ABY is back on the air under the
vew el W7ZB. W74V has been using MOP \ and says thar
with the exception of being hard to neutraliz
seb iy ~“t)mpletelv shielded with aluminum, W7ST,
of Idaho, is now an Oregon traffic man using a 210 in rhp
Hartley cirenit, W7A AR is rebuilding but holds a tri-weekis
sked V7 RT, WTBO and W”DP are all using H_mh (.‘
WIMQ is on e
WYAHC i3 on ve
leaving for Alaska soon, W7 AMC was the station selected in
thisstuie to procure and relay the message for the Governar's

President r, W7AIW, the Hose ¥ imateur Ha'un
(lub, now hags is mereury arc outfi h

opiuion of the amateurs in Poriland is che
greatly improving in spite of the fact that %prmg is almmr
here with its QR N, vacations, ece,

Traffie: W7PG 77, WTUN 48, WiPL &4, WYMV 12,
WIWR 30, W7AMQ 23, W7GQ 18, WIPE 13, WTAAR i1,
WTACG 7, WTST 6, WTALK 5, W7ALG 5.

PACIFIC DIVISION
T O8 ANGELES — SUAM, D, ¢ Wallace
! Five stations make the BPL this month -
WHLLI, WERBZR, WEZBJT and Wa(
ports W1 BDT his East Coxst P, L. pick up d ther
“1ittle Three Route” KIAF — WHAKW — WIRDI — isn
fagt one. P, L to Hartford in same day. WOUJT had bie
wonth # «aju. plenty of traffic with WBEOF for Staudard
Alr Lines, & vew line to Phoenix and El Pasv, No special )X
or records, bub good skeds brought lots of good traffie, ile ix
still going good on fast, sure delivery of traffic to Los An-
geles. WABZR did somme emmgency w urb\ for btanda_rd Mr

WECMY, now wurk 2 for leted Artmts on Phototonn
reports srrival of a Y1, Jr. op on the ‘th. WHCLO) would like
several reliable skeds east of h a, New Bbexico or
Utah. WHAVT genda in his § report sinee long. long ago
and says he has put in Kectobulb DKV has been elected
president of the Foothill High Frequency (lub. He is re-
building his transmitter for erystal control and then hopes
{0 be an Oificial Frequency Station. WEDTJ ia kPepmxz some
zood schedules nn the u500 ke. band nnd 8¢ f
WEAM wan QS

3 watt sel, QR A4 and step right out with little one on 3500
ke, and get QSASL from same place. 3500 ke, seeins to be FB.
WHBEGH moved from Blythe to Los Angeles, WBAEC just
finished a new UX222 BF receiver. He is going 1o make
erystal control now, WO6BVM want down to 14,00 ke. the
middle of February and its FB. W6AGR ble . He
heiped WOAM at the key of WHHM get QS0 WEMA.
WBAWQ is open for sked with Los Angeles [or Monday,
Wednesday and Friday. WBQL reporia 14,000 ke. ig getting
into good form. He is hearing ZL and ZS stations with good
readability now, W6FT reporis conditions terrible for trailic
handling. He says “sowmething will have io be done”
WO6AKD has been trying out some new 86X Rectobulbs,
WEHS has USDA neiwork skeds the last Saturday of each
month, and handles several messages on each test, He ex~
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pects heavy traffic with Berkeley svoun. W6FLS is doing some
good work ealling every operatur’s attention to the fact that
we want their tratfie reports every month, even though they
are not ORS, WoI)SG has been very busy handling trafiic,
WHMA and WBZZA have now had 30 QR(s without a miss
from eoast to evast wnd border to border on 7200 ke,
WOKPN sends in his first report, s good one, WBAWY
«.‘:ouldn t get 8562 to perking YK so has laid it aside and is us-
ing 210 until he gets more equipment for high power.
W hI)ZI has made quite & few off-wave
band lately, WOEKC just finished his 19
FB. W6ASM has been very busy checking up on off-wave
stutions but he cumes to the A, K. R, !, meetings on
Wednesday nights. WADHM hit a streak of hard luck and is
down but not out — yei. W6CTUH has new (JRH, regronnd
crystal and finally has transmitter going right and from now
on will be on the air plenty, he says, WBILKE jusi, built a
new TPTG high ' push-pull with 210's and most of his
orts are xtal DC, Got R4 and QSAR from NJIZPA ai
sun-up on February 11, Power supply is from Thordarsots
L wv, 210 pack.

WHKPH seuds in a gocd report vis, WAHS, WBEFA has
heen very busy with school and lost time frorm sickness, but
bandled sowe traflie just the same, WEBRO s on the air
again with his new transmitter, He says that if he were fo
quote what e burs report his siguals ag, it
would sound like bousting. He is beginning work on his new
receiver now., WAEAF rebuilt ever vthmg wice WHZZA is
now arranged for two (X210 tubes, Receiver snd trang-
mitter stfil less than a cubie foot. WEA X1 has neked with
WYAKJ on Vhursday evenings., WEBTA has been rebuild-
ing, Also is working as Associated Editor the Oweillator,
W6RBJIX is busy working to make the banquet on March
29th a success, Heard WEB'T QSA4, WD LK saw WEDNH
at the sunatorium and he is coming along fine. Says hello to
the gang. WECRC is at present remodelling station and will
be ou soon.

Forty-eight stations reported by the 27vh this wonth with
43 reporting traffic. Nest month will be a short one us the
veports are to be mailed on the 15th instead of the 23th,

WECOT ig trying to arrange & sked with Dallas, W SALR
is sbarting a radio viub und boosting the A, R. R, L. in
Fresno. WOEEB migrated to 3500 ke, reporiiog that he
can't do anything through 7000 ke, din. WEDEG is keeping
skeds, WEOF has to walk ten miles on snowshoes to get his
mail. WEAPW is trying to find power leaks, WHCHA reporis
{ormation of 8 wesi coast experimenters’ elub, The Elks Club
bag invited the Amateur Radio Research Club to have a sta-
iion at their National Convention in Los Angeles in July.
Bert Handham, an old navy op, is now on the air as a new
ham,

Mr, James M. Chapple. Supervisor of Radio ai the T.os
Angeles branch, was guest of honor at the merting of the
whort Wave Club of adena. KixYBCT is second operator ab
WHEFT and is going to Phoenix, where he will erect 4 ham
station. He has applied for a & call. WGELZ is running the
ende elass for Radio Doings on 85 meters on Monday 7:30 to
3, and Thursday 7:30 to 8,

The Jeree Club of Los Angeles send us their publication
twice a month and report the meetings und trips they take,

Traffic: WEAKW 374, Waolll 318, WHRZR 242, WGZBJ
275, W6(CZO 129, WEAVT 139, WeDKV 131, W6DIJ 70,
WEAM 69, WEDLT 48, WeEGH 42, WBARC 21, WEBVA
34, WEAGR 29, WEAWQ 30, WHQL 29, WeIFT 25, WeAKD
29, WGHS 19, WEDSG 18, WEESA 32, WEMA 18, WaEPN
17, W6AWY 13, W6DZI 13, WOEEKS 12, W6ASM 2,
Vh DHM 10, WaCTITH 10, WeEKE 10, WAEPH 8, WOEFA

%, WOBRO 4, WEEATF 3, W677A 2, WEAXE 2, W6BTA 1,
' 21, WEALR 20, W6EKEB 7, W6OF 30, W6APW 15,
WHCHA 73,

ARIZONA -
hus gote on @
Things in Arzona
with most of the ORS reportiog gond activi
meeting of the mujority of the gang at WEBW
few weeks ayo and organi the Arizona Radio
the inllowing officers: WEBWS, president; WaDIB, vire-
pregident: WaCDU, secretary-treasurer, 1DX is fine and it
may of intereat to nme that at "v’\'hEOF last n‘ ht
were
were the smrmd six over thm year W GHN’[ was thp first
across: Dale Hammersly ex9EH was at the key. W6EQOF is
using & WOEX 250 waiter, and is ceriainly pushing the
traffic along. W6DTU is getting out very well on 14,000 ke,
and has worked Minnesota wilh his 201A and 110 voitg AC.
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SCAM, D, B, Lamb, WEANO — The SCM
aijon with no date set for his return.
er to be picking up very well lately
We had a
's house &

WEODY is busy with college and YLs, All his truffic is
handled on schedules, He is still using a ** tifty " and mator
or plate supply. W6BJIF has been doing all his wark
o 3300 ke, aud reports working a couple of Canadians often.,
He keeps schedules and is very consistent, WHIAA has in-
stalled two TTX251 tubes for his rectifier, Fle is on both 35

and 7000 ke. and getting out QK. QRM from school is ket -
ing him off the air. W6CRA is teaching sehool but finds time
tir pound brass o 7000 and 14,000 ke, with & 210, WGBWS
is using & TPTG with every conneetion of quarter inch cop-
per tubing, His DX is fine, but he is loo busy with cnllege to
work much of it. WOKFC, a non-ORS has the right stuff and
is doing geod work on 7000 and 14,000 ke, band aud has ne-
quired a pair of 216 rectifiers. W6EOF is an old timer with a
new sall, He is doing wonderful trafiic and DX work with
the help of Charles !, Messman, ex0BCJ, The gang on the
i coast should remember WOFOF a8 exWXABE und
exWHPY, W6CTD has departed for transpacific brags-
pounding and will be on eommercial {requencies soon,
WEDGY is now un the air with a 17X171 in a split Hartley.
He uses a Zepp feed to his antenna and B-eliminator p]afp
sopply. WHCDT has at last received his new Ford and is
QR chasing the Y Ls.

Traffic: WOEOF 801, WHERAA 29, WACDY 44, WH(RA
1, WOODTU R, WERIF 93, W6DTTU 20, W6RWS 5

SACRAMENTO VALLEY —8CM, ¢ W 1\1as«m
Wlu(‘RQ—\VhFTA hag a new transmitter on the air now
with a temporary antenna of the counter-poise type but
expects to have u Yepp soon, WOCTH is handling lots of
traffic now and is also working 13X, W6DZY hLas a case on
Canadians, WOETA gets a thrill out of traftic handling, She
has seni and received some messages, WHBYB is on the air
with an 852 now and s doing some very good work., WEESZ
iz on the air now with RAC from slop, WHA.
now and is putting 1500 volts on the plat i1
280, WOEMX is planning on putting in » 250, WBA X1 puts
out 8 healthy siz, WEELC has a new slop rectifier which
worka much better.

Traffie: WBAFA 77, VVGDEO 753, WEDON 187,

SAN FRANCISCO — 8CM, Clayton Bane, WWB —-

THIS REPORT BY RADH) FROM W6WB DIRECT TO
‘s\ IMK WHAD makes the BPL this month and leads the
FB, OB, W&PW is still trying MOPA arcuits,
; DPF and WECZM both have beautiful 1929 notes,
WEWN is practieally through rebuilding. W6CIS and
WHEUF are hoth new stations udded to our Seetion. (Had to
have you both. WEDYB has been trving 14,000 ke, snd
finds this band fairly good. WHAC has also been successinl
on the same band and reports communication with Fngland
FB and easy on that frequency, W6BMU is using MOPA
arrangement and says it i3 excellent. WODZY has been sick
but managed to syueeze a little traffic through WEKT is
still busy with his new op. Hi. The 8CM js going to he ORL
with a new girl op, too. Evervone enjoyed the quarterly
A, R. R, L. meeting at San Jose, The next one is tn be held
by the East Bay section. A number of QRS have been ean-
eplled and others will suffer the sawe fate if additional re-
ports are missed next month, W6CIS is running schedules
with WSBS and WIMK and is a new ORS. WHUF and
WOECOKV are iu together and nsing = crystal rig aud putting
out a beautiful signal. WeBGI is still patiently trving 28
me, with the SCM but with slight snccess Our traffie this
month is 1much better and it is hoped that there will be
further inerease next month, WGCLS is now back on tie air
again after a long absence. A new club has been formed ve-
ceutly whict will help materially in putting the Section nn
the wup.

Traffic: WBAD 380, WEDYB 31, WGCIS 15, WEAC 20,
WODZ7 15, WK 3, WeBMTJ 49, WAPW 40, WAWN 9,

SANTA CLARA VALLEY CM, F. J, Quement,
WENX — WHEAMM makes the I3PL this month on de-
iiveries alone. Bruce is keeping a dandy sehedule with K3AA
in the Philippines. JU is fooking hard for a Honolulu
sehedule. WOBYH is contemplating installing a erystal-con-
trol transmitter in the bright future. W6BAX expects to
deveiop his master oseillator — power amplifier on 14 me. to

a great degree of efficiency, WHAME has moved to a new
lrsc’ahon WEBMW is waiting for some brand new 866 type
tubes, WEAZS is another of the bovs on 14 me.

Traffic: WEAMM 178, WoJU 47, W6BYH 16, WEBAX &,
WHAME 13, W6NX 9,

HAWAII— 8CM, F. 1. Fullaway, K6CFQ — 1Y
RADIO FROM K6CFQ via W6BLU — There are many
uew stations on the air that are not reporting. Please report
every month, fellows. They are not due the first of every

XIIT




mltic and he is uppljn 1
RS but ak old timer and an ex lR\ thbI‘ 4 new
Biam ow Maui reports tor the first. nmp T haf bhoy sure cah

The cLM E

14 me. Mmdvlv now,
o1 10 & eabinet wnd is QNU th

i-ﬂlowm;z‘
1, Mhma) at Iy: a &
atory, Chinaj 6: pm daily; nml’IB
7330 pom, daly; HIRC (Radie Hehool,
i Ot pomi, duily; WOEEO (Williams, Calif.) 9:30
.11 ua.liv. Tratiie is haudled thru K1HR to the fullowing
destinations: 'W I VK AC und loeals, Transmitter fre-
yuency 13 7010 ke.
i thR 1414
HAN DTG (S
BREPORT BY R-&l)IO FROM
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2 1. WHRAM reports 14 me, improving, WoBYZ
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on 2% and 14 me.
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helps BCL QF
mm W GT’)NS a

ztuls, WHENK

WHBAM 126, W6BYZ

l‘ll. \“hf&(.J '-q WOBGL 73 ~\€‘~]ZOP «.«. Mtth? Gi)',

CiINT, thp old Ph\]lppme Isand vraffie man, got bavk
inio the runmng again and m'lrb‘ the nrst plar'ra in th

und WOHSR has a
v which gets ouu 1a &
tly installed himself in 5 new
purpoeses valy, has heen hurnm
wiaylight hours and took third plac
three mujor vraffic metdin the section was done on the new
700D ke band so conditions are v i orae of ns have
painted them. W8DWI dropp (
Tegion and was ed to find that traffic € z
on 7000, He kent his ia,r;zp totals of the pust two wonths up
Y nmnhpr Nt 8 he main one hmn;z with a ( ‘hilean
s coming back into his
r shifting to the ! e
',hedulea and in addition kept \"s't'i”.\’[I in
5 OW h;lp in Aarshfeld, Ore, WYARC has
%e.".tl? n Maklan‘

FBA. is buck on t
e has been rrnmt.uuu

ing me Auamlh-
al ot KRE, local
TR at ¥ 11]910 is mmrpmniqtmg the insialla~
fier, but deelares that the old slop is hard

BI has beeu doing some iraflic work

DO has hpen s0 busy
rénnity to Tun up any
ng the arrival of a
s the pew mercury

“AT of the Byrd Expedition. 1
s that he hasn't had an o
i, W6BUX ha
;50 but iy very

kY

hing T

reciobutbs, WHEDR, the juvenite aheik,
s YL interfere m'f‘l\ h’ i

es and QRR’ ri a o8

b : FB WOOT is on the air again and is
beginning to perk under the WODUR, W6IP and
Wit f/:k( It is the work of ro W hPII I slxll V\nrkmg
i 5 WolT is mmpnmrﬂv off the air but is

9, B 33, WoRBI 2
WeDT (‘r 6, W\ hBL‘C 5, WEEDR 4, WO

A P, 4.‘
ROANOKE DIVISION
1 J. F. Wohlford,

Ab“sJ hasg rhwmautivd his station, but will onerate
WS, This is in nonnection with his ak
VA WAWS will be MOPA, W3ALS reaches out for DX
— working on 7400 ke, He maintaing several schedules,
W 31E, not having televisi o with his life. Gave his
BRs Lo a stailon that he was Q) h, for the Y. there. und
\‘heI lnrd came back and wanted to know if he tmesnt his
3 RE. WAHY eclaims to have been locked out of
rhp shack and examinations got him all wet, bur he wi
sore 1IN all right. W3RZ has sche t
WROMP worki. ke, and good power mmnlv It iw
rutored that W3BDZ and W3CKL will attend the Char-
lotte Convention, Recently a radio club has been organized
d one, ’1 he menJ‘uﬂr—

)

in Richmond and prom:
ship at the start runs a
Y T»

More about i
v. We

this lepurL x
h month atid matl to me an the
b to Hmnord

he L5th of eac
 report must be maded on the
4 trouble wich his MG and

WAIE 2, WAHY &4

, F. D, Reynnida, WEVY —
nd VVR(‘I W)
JL

WRAC "/ {
pulh in

e . nd fhpn 1hmk hnw many more me

handled, That's the only thing th% will e
place, W8P reports warking & X4
managed to haadle a fvw Higssa
they a

vou cn\nd hava
get us sy
43 and niqn
SOW and WRHD
be held in Hou-
FHATE FeDOorts » urely surry, OM. hope
you're OK now, 1 SZ has gone and got married. (iond
fuek to you, OM, WEFPis working 1715 ke, phone. WSDWIT
i # school teacher,
Traffie; WEAUZ

217, W3CLQ 108, WRAPN 60, WSDPO

ROCKY MOUNTAIN DIVISION

™MOL URAJ)U—-M.AL C. R, Stedman, WOCAA
( All : note the new reporting daie,
A Governnr's e froan Clolnrodo
mueh WAFXP s on

trouble.
¢ on (50 meters -r
G ub abso .
OV hfm W new e
YBOQO finished rebuilding
on 14,000, 7000 and 35300 ke,

as] a
il be nmde W6DYE takeq the hnnors rhm
YPA setis fb, WHBTX and W
- had power leak, WHDZX
7 comes through with a report

APRIL. 1929

;«ppumtments
mouth and says his new
ETW had to art because of 4
has a lot of YL qrm. W6RBT

0S8ST FOR




and is buiding a 250 watt set, WOEKE is siill working out
to the Atlantic Coast with a lone 20la. WEBAJ wan ou
when school grm not too bad., WBAY T, gets on when not
busy a6t KRP, WHAKM is buck on th once again and
s aso AL and MH, WoTYXM was made ORS. He ig buliding
a 1929 TPTG set, WERYV is building up a new power supply,
bt no traffic this month,
Praflic: WODYE 115, WABTNX and WGE

33, WeDZX 52, W6BUV 20, WEEKF 16,
WHEAKM 7, WATIXA 2,

}\
/
s

7 73, WBAYL
WHRAT 14,

SOUTHEASTERN DIVISION
Bayne, W4AA(Q — Please

take note of the fa g
on the sixteenth of each mnnth in the juture, WAIY
in handling seversl schedules and lots of tratlic is being
moved there, WAAHZ is also doing nice work in Birming-
ham. W4AAH has been working hard this month and
activity there has dropped off. W4AJY has been appointed
Route Manager and all Official Relay Stations should
pooperate with him in handling state tratiie through sched-
sles. W4TT keeps two reliable sehedules north. W4TA uses
fone on 3500 ke. and is handling some traffic also, W4TV is
percking well on 14 me. and handles DX vraffiec with a VX210
wnd 400 volts ** B’ batteries for power, W4AHR has four
schedules aud is on consistently, W4AHP has recently
moved up to 3500 ke. for night work aud sez it is fine busi-
ness, WAAJIR will also work in the 3500 ke. band part time
in the future, W4AKB blew his 210 but has another on the
way. W4AACQ) is holding up his end of the rope, W40A is
having trouble with modulation in his 3500 ke, fifty watt
fone hut. rets out in fine shape with 7000 ke, (W, W4KSis a
new e in our midst, Welcome, OM,

Traffic: WAAJY 116, WAAHR 42, WHAAQ 3%, WATT 25,
WELAHP 14, W4UV 14, W4ATR 11, W4TA &,

FLORIDA — \cting SCM, K. M, Winter,
W4AGY intercepted a message from EBAWX
winn training khip " L' Avenir’” at Tampa and by quick relay
i delivered the next morning, {That’s real work, OM-
M) W4AGY has built & monitor and frequency meter
and says fb. WrAL is ol temporarily on aceount of blowu
power transformer. W4AJ D and W4HH are sill working on
W4AIT'S 852 nutﬁt, tenting, ete. Look out when they do
zet atarted, W4QV in n new station at Minmi, getting out
ib. W4AFP and WAAKW are busy rebuilding. W4AGY sayw
uny traftic for the Kasi Cloast of South Florida will make
good time il given to W4ACC at Pampa, with whom
WAEAGY keeps daily sehedule, W40OB is back on the air now
and will he on regularly. He used to be oue of our best trathie
hams, Why not start it up again, OB? W4AFU senc in » line
trathie report, W4ALL has seven schedules, Hig traffic total
indicates b kept most of them, too. W4ACC haa six ached-
ules. His traffic total seeins to indieate he kept some wore
that he did not report. {This is the best trafiic report we
hiave had for a long time } The South Florida Fair al Tampa
helped sowme, didn’t it? — & And he promisea n hetter
report next month! WAPAW, portable cull of W4A[L hau-
dled South Florida Fair truflic siso, W4BL only handlpd 28
inessages, He says swimminog is fine (in February, You hatns
up th hetter come down here pext winter — =CNM), wnd
he i= too lazy to do the Lurd boiled owl act any more, Hi,
WATK ix on regularly qwm now. haudling some tratie,
Henr him ealling 7 CQ-DDX."" Shows he still has plenty of
wontidence in wpite of the now fatnous ‘Washington Con-
ference! W4MS has three new hams on the nys the
saug 20l eatls his OW OB, Whatsa matter, gang, can't

w doff your key to the lady? He went down to 14 me. and
sntacted 17 stations without a break, Threatens to put
Mi-watter down there permanently, and keep the
watters on 700 ke, and 3300 ke. bands. W4QO will be on
000 atid 14.000 meters pretty regularly now, Says the rest
of the =t Pptprahurg; hums are off the air, tnmpnrm ily univ
we hope. WA K is now on 14,000 and 3500 ke. T.ooks out of
hig shaek window and gets a fine view of Hoks Siuging
Tower wvery morning, That's what we eall inspiration of the
best kind.

WAHY is surning over the reins tu a new Scotion Com-
unications Manager, Mr. Harvey Chafin, 4511, 6
Suwanee Avenue, Vampa, Florida, He fakes this opportu-
nity of .thanking those who have s0 generously contributed
their ideas aud time ¢o helping keep lorida on the map in
ST, While | relinquish these pleasaut duties with sincere
repret, it is my earnest desite to keep in touch with the gang
ax muech as possible. Support your new S.CAL, fellows,

ST FOR APRIL,

WAHY —
for the Hel-

1929

ﬁwumtnbpr he will represent Florida ino the best of his
.

i} koremn me:
muved from Quin
Traffie: WIAFW 26, Vv 4()“ B3, W1IATO 80,

WEST GULF DIVISION
TEXAS — 30M, Robert E,

W OUTHERN Franklin,
A WEON — W5AQY takea the lead again this month and

wakes the BPL., He keeps a nice sked line-up and has
worked numerous foreigners this month, WSLP has just
purchased a higher voltage trausformer for the 852 and says
reports are much better now, W5ABQ) sends in & nice repors
with & promige of a better one next time, He also hag a phone
going on the 3500 ke, band. W5JC has been keeping a sked
with WIMIEK, W5UC and WSLN both have phones going on
the 1750 ke. band, WABBC und W55BAD are keeping skeds.
WAVV of Austin handled the Governor’s President message
from our Honorable Governor, W5PO iz busy rewinding a
generator feld for WHOX, W50X is back on again with a
1929 type transmitter and hopes b be vn pretty regularly
from now on.
‘Praffie: WHAQY ¢

394, WALP 11, WEABQ 20.
NORTHERN  TEXAS —&8CM, J. H. HRobinson,
WEARN - Heveral of the fellows didn’t get their reports in
time to reach T for this issue. Did you note the new re-
porting dates in the March issue? It eertainly gives ine
much pieasure to receive applieations for various appoint-
rents, esp iv when the questionnaire papers come baek
atswered as I the seuder gave them some thought, Well
gang, this month's message report made your SCM smile
and feel darn good — just look at the figures at the bottom
and who the uoperators were that did this good work.
WHBAD ¢ nd total in the 350 ke, band, He says
there is & tack of stations in the 5th district to handle the
iraffic on this frequency., WO s GQRM from frigidaires
and BCT. fang keeps him off the air but keeps a sked with
WHAKE, WHRRBF gays all his skeds went hay wire bui
turned in an excellens report. WSAKN finully got the new
regeiver asx per November ¢S1 working OK, bui not until
after he biad made tube base evils. The set was built just as
shown in the three Lube hook-up in Noveruber Y87, WHRBAM
ahiooty trouble for the loral power aud light company and has
lots u} interesiing tules to tell about the local hams. WSJD
o find enough parts o build a four-ttbe receiver as
ember QS7, W5S5AAR handled sowme iraffic at
F’s this month,
Traffic; WABA 94, WEBBF 89, WSAAR 54, WHOE 35,
WEHY 24, WEATZ 7, WARAM 6, W5AKN 3, WAID 1,
WADE 4.

MARITIME DIVISION

OVA SCOTIA — sOAL AL ML Crowell, VEIDOQ —
N VIEIAC is the ham set the 1), F. station on an island

off Cape Breton Their ouly eantact with the ontside
world during the winter is through amateur radio mainiy
via VEIBI and VEIBH. VEIBR is also heard on but not
much luck sonnecting with the Halifax gang lately, VF1AV
I now using = five warter and puts out a wesn signal on
00 ko, VEIBY is luid up with the flu, right in the midst of
rebuilding. Hope you get on soon again, OB, VETAW js on
with fone, VEIRN works ‘ein all on 3500 ke, VEIBE is
putting oub a fine signal on 3500 ke, with his & VEICC
has nt last persunded his xmitter to perk on 14,000 ke. again
after a period of silence ou that band, VE1D() has left §
for a short, time and 1s tempomulv off the air bub watsk
amoke when he g going again, ALl Nova Seotin stat
reguested to report by the 16th of the mounth to the SUM,
He is no mind-resder and needs the coopezration of the gang
in this regard. Send in vours on time for next month’s report,

VANALTA DIVISION

BRITIRH COLUMBIA — 30M, E. 8. Brooks, VESBJ
~— sy, fellows, why not assist the SCM hy sending a few
s on your activities? “5A1, reports nothing very
startling this month. Keeps sked with VEABR where most
of his traffic totals originaie. Tests carried out on 14,000 ke,
but has very little spare time to pound brass. VESBR sends
in a fair trafie total. VEOAJ i progressing slowly.

Traffic: VESBR 31, VESAL 28,




ALBERTA ~ $CM, B, J, Taylor, VE4AHA
in the south of the province snre is going fine.
beld in Calgary. February 2nd, was a lxuge Bu(‘(‘ebn mth
twenty in sttendance. L, Jacks 3
talk on short wa,
aud VHAGX carry the iues
W E’4A ¥ alo

age honors h
second, VE4GD geiting out ¥ ’I‘hanks for
ve 25 me. KR, Fé[(\ on 14 me. says

. VE4JT promises good message total for next
“4AG and VE4RA only on cccasionally, VE4IT
has rebuilt, VE4HM pretty busy iately but nianages to
handle somae traffie. VE4AH still w A VE4BT 35 still
for his 210. It went, wea LGT is on week-ends
E4EY is on reguiarly on ke., sure has a nice
te the traflic, too. VE4EY gave us a nice talk on
reuits ab our hamiest on February 2nd, BX-4HS
did likewise on the sereen grid tube. VE4HA on 14 me. most
of the time. VE4FF is going strong t5 eards from GG
and 1), Hays would like to hesr more of them, VEAJF is
uomz ¥R at (3 a¢ ing out FB. VFE4G2AI
- is doing FB, VE4E1
ek again, § want tn draw your uttention to RAC notes,
'k much exeuse for this, not if you follow the high € in Au~
ST, Our hceuse calls for DC notes so wateh your atep,
ote is far e.wu-r to szet in ]‘129 than it v m 1928,
' As, GD 6,

\F4H'\i 7 \F!l(‘IT 10,

\ E 4!I VF4FF

PRAIRIE DIVISION
Pickering, VEAFC
d o this time, He ia
ion 7CT0 on 8570 ke, VEALH has
) volts ou his 210 and says it
2 GR reports that his 5]
died a natural death zmd a b watter is taking up the work,
He has ditehed his syne as the neighbors didn't like it, That
he e hepn heard three times in England is VE4FK's report,
~ (RAB-4 and with 100% resdability, VE4BG wants to
war more of the gang on fone as he has only seven stations
to waork with, VE4FC is on at last, 5.5 and 7 mes, and broke
into the trafiic news. Will Skaife of Regina {eall not knowu)
g ‘is things going good since he changed his location,
' E4(GB saye Regi wide awake with 8 stations on the
i 1 know of your doings by sending in

}_‘L 1

MAI\’ITOBA —&CM, D, B, Sinclair, VE4FY -
VE4MO has at last received his official heense and is now
proudly signing VE4TC, He is still using his 2014 on
und having considerable success but is installing
‘The lure of the Lrausrmtter was too strong for 4P and
e is now oa the air again with a 201A i a resl 1929 TPTG
outtit, He is now living in an apartment and keeps his power
low to avoid kpy elieks, Our high trafic vaan for \b? month
AR (u Boissevain who o
i sock on 7 and 14 me. He recently received an “R7
report from ZL. VE4HR bas sueccubed to 7 e,
I8 now heard regularly on 14 m note.
VFAEN is sull very active and is a d tratfic man. He has
had some Lrouble with a paralyzed 210 it is going fine now,
VEAHYV has broken into the trouble ranks st last and says
his MOPA is moping QK. The ciub station, VE4HY, is
putting oub a real signal on 7 and 14 me. Reports will be
welcome and promptly Sd. All reports shoudd be sent
cate c_»I VE4FV, Toud cheers are heard from the general
n of VEADS who bas cleared up all key clicks and
rete pure 1O erystal control reports, VE4EK has in-
stalled a new tube reetifier and is also getting & pure DC
note. VEADK haws » bad attack of the blues us he ounnot
seem to elear up his BCL troubles, He suys his only solution
i 60 QRP to a 201A. V E4JB says * No traffie, no time ™ but
elus Lo spend the odd moment on the air. He at last man-
| 0 get, going on 14 we. VE4RBT is away a ool but has
his 201A portable trunsmitter wivh him and is arranging
«)(‘hedulea th the locai b YE4DB blew up sundry
(IX222's, 201A’, ele., and & he will not be back an the
air uniil he ean replace them. VEAFYV has been on 14 me.
since Januury Ist and is pretty dlsquntad with eonditions,
He hay had no DX all month but is building a Y6 jar chemi-

i ier which he hopes will improve his note some.
Gt and VE4DI are the only two locals wor on
4.8 me. They are both interesied in phone and VEAG()
bought another 50 the other day to iustall for a 109,

XV

modulating system 4 Ia CKY, The WRTA staged a sue-
sful banquet on February 15th with an attendance of 20,
Many eompetitions were held including GRM competition,
Hars' contest, code sending, home—cunstruoted ADPAT4tus,
The pnszmnﬂrq wore VE4ADB, ¥YF4DP, VE4HR,
'y I, VE4DT s.ud VE4GG arve siill threai-
on the air again and we awail develop-
inenis, VE4ES is said m be active,

Traffiec: VE4HR 4, VE4ADK 3, ¥ K 10, VE4DJ &
VE4HYV 5, VE4FN 12, VE'!IC 1, ¥ R 23, VE4FYV 4,

(lNTARIO DIVISION
UNT&RI“*' ' R Wy
ort came via radio thr
YEICB and VEZDG are the only sts
that reported this time. The | £
popular {requencies, and besides wor

dled sute traffic. VE3DG Is now
300 ke, ﬂud!mendﬂ toremain o and he w
an Ahn 3500 ke, band,
3 AT B mxual nnd
n fu npeuk of,
achedules sever

southern Ontario:
nns in this distriet
ive ou all of the
some plee 13X,

1 achedu]é.zx

this mne be
mostly on 7000 ke,
¥ nuri‘n no luck on

amouzsl. uﬂ, he
rbon, N, ¥., on
d that n the rmddle of & Saturday afternoon: on
Feb. 23rd to be exast. FI8 very, say we, A single 210 did it
and it n done before from Toronto as [ur as we
know, VE3BO also handles tratfic on the above frequemv
VES3RL is having troubles with the 500 watt lantern, so ia
putting the 210 back on the air. His work of late has havn
in the wornings, VEYAL is in Bermuda, VI3FC
92 afier midnight neally every night. VF3T
way from home, bui ig p E
earry on with while awax, VEZCT is aleo awasy fro ¥
but he has no parrable, s reiarn home ix indefinite
date,
Trath
YE3RO 2,

FARC 05,
VESFC' Y,

QUEBEC DIVISION
. Alex Reid, VbZBL —
biee

VESCB 4,

report, twa ham fe
Lhc- one held at st
on wus held
3 i D on Feh. ..)rd twenty-five heing prpapn[
Four reels o moving pictures taken ai lust sutumer’s pienie
were shown und greatly enjoyed by all presenn S ILANY re-
quests were received from VEZHV, VE2CG and VE2RG
that Mr, Royer was compelled to repest the veel, * The Girl”
from Fm ce,” four times, If VIZHV oy ts = eall to
d, John Barrymore had better waich his pr it
\ded at the meeling to hold a banquet ai the Queens
April 6th.

1929 receivers using so
popular in this division.
BE are using them at present and many more in the
WVE2AP hax moved his station from the top floor to
the basement and has !'Omp]P ely rebuilt hoth transmitier
and receiver. VIiN2B ; a Lmuntormer, when it
will be on

um,n‘ ulso our R, en

T

i rehunld—

is now using

nmmq and gummer w:rk
w

tmm now on mll he uzung an 8
“ 1(]‘) \ VE2BG 9,

VE2BE 19,

M 5,

LATE AND ADDITIONAL REPORTS

WHEEO keeps daily achedules with WOEGU, WEAIM
und KIHR, WIRBZZ moved and has & FB radio room.
WOCNAQ in in the Fada Radio business. WOEKW. ix the
Euy traffic man in Richmond, W‘)CMQ WIEKW uare going
in for Army-Amateur stulf. WODZL is on 7000- and 3800-ke.
band.

Traffio: WEEQ 753, WOREY 85, WODZL 46,

OST FOR

APRIL, 1929




A radio-wise market
demands TONE

Tone—of musical quality
—i$ now the foremost
requirement of the radio
market. Receiver manu-
facturers must Anow what
willhappeninthe*audio
end” when a full orches-
tra crashes through with
a crescendo,

There is something more
to a good transformer
than windings, 2 core
and a coat of cnamel.
Transformerbuildingisa
science and only special-
ists of wide experience
should attempt it.

Sangamo — with 30

True tone, of course,.

- o Trunst h b hres sheak, s £ : . 8 M 1

dependsupontransform- g e e e e and e g gacturing electrical
fudes Lpeciatly de: d cantly . . .

ers—and theonly way to LG G L oa o iha e veikre. precision instruments,

besureof the tone quality

is to be sure of the transformers you use,
All transformers look pretty much alike,
but builders and manufacturers know
that performance tells another story.

SANGAMO ELECTRIC CO.

SPRINGFIELD, ILLINOIS, U. 8. A.
Sangamo Electric Co. of Canada, Ltd.. 183 George St., Toronto
For 30 years preeminent manufactuvers of electrical precision instruments

years’ experience inman-

hasunsurpassed facilities
for producing audio frequency trans-
formers that are a guaranty of the most
satisfactory amplification over the entire
musical frequency scale.



/o manufacturers
with an eye fo the service
problem

T

“The standard line of Sangamo Fixed
Condensers leaves the factory tested

ers, have made it possible for manufac-
turers to eliminate much of the trouble
ordinarily caused by the imperfect
operation of condensers. The internal
loss is low and insulation neatly infinite
in Sangamo Condensers, They are accu-
rate and they sty accurate.

to maximum variation of 10%!”
Sangamo standards of precision carried

into the manufacture of Fixed Condens- 4

The Sangamo
Type “A” Condenser

Every sound characteristic is affected by
the quality of the fixed condensers in a
set. Sangamo builds accurate mica con-
densers, molded within an overall enclo-
sure of genuine bakelite with only the
terminals brought outside, Moisture,

The Sangamo
“Illini” Condenser

This new condenser is of the same qual-
ity as the standard Sangamo Fixed Con-
denser—but is of a size and shape that
more readily adapts itself to factory pro-
duction. The greater convenience of con-

heat, shocks or jars will not alter their
characteristics nor affect operation after
the set leaves the factory.

Sangamo Type “A” Condenser—solidly

necting tugs which may be bent to any
position without danger to the condenser
can readily be appreciated.

The new Sangamo “Illini” Condenser—

molded in bakelite and immune to ther-
mal or atmospheric changes,

for manufacturers’ use only,
o

All prices on request

"ANGAMO ELECTRIC CO., Springfield, IlL, U. S. A.

Yept, 4421(Sangamo Electric Co, of Canada, Ltd., Toronto)
"} (For manufaciurers) Please send engineering data on
. your transformets and condensers.

F (For dealers) Please send data on Sangamo Condens-
ers.

ses builders) Please send circulars describing your
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