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WIRELESS 
TELEPHONE 
broadcasting 

makes radio today more intensely in­
teresting tha:n ever before. We show 
on this page a complete rece1vmg 
outfit, assembled from our compre­
hensive stocks. \Ve recommend every 
item of this station without reserva­
tion, for both wireless telephone and 
telegraph reception. It consists of: 
\Vestinghouse Tuner . , . , . , . , , ..... $65.00 
Westinghouse Detector and Two-Step 

Amplifier • . • . . . . . . . . . . . . . • . . . . . . 65.00 
(The Westinghouse RC si,t--a combination 
of these two instruments in one cabinet, ts 
also offered for $125.00 complete.) · 
fhe Radio Magnavox ..........•. , .$45.00 
Radiotron Detector tube ..•... , • . . • 5.00 
Radiotron Amplifier tubes ..•. , ... , 6.50 
Radisco Better "B" Batteries, . , . • . • 2.65 
Storage Battery, "Yale" 6-60 . . • . . . 18.00 
For weaker signals we recommend: 
Baldwin Phones, type "C" , , , . . . . . $12.00 
Baldwin Phones. type "E" . , ... , . . 13,00 
Western Electric Signal Corps Type 

Phone .......•... , . , , ... , , .... , . 15.00 
Complete receiving station, exactly as shown 
above, Including tubes, batteries, Magnavox, 
and Western Electric Phones, with Instruc­
tions for operating, $236.00' 
Tell your friends who are •tarting in radio 
about Atlantic ~ervlce, both in the stores and 
by mail. They will thank you sine,-rely for 
1·eco1nmending a house where you know they 
will be treated courteously and eneonraged 
to continue their interest in radio. · 

"Bulletin 14" and special "Radio 
Broadcasting" literature gladly aent 
on request to the re,.ders of QST and 

· their friends. 



RAC-3 AUDION 

AUDIO 
Price 

FREQUENCY 

AUDION AMPLIFIER 

and RADIO 

FREQUENCY 

RECEPTACLE AMPLIFIER 

$4.50 AUDION 

OSCILLATOR 

Full Su. 

FIRST UNIVERSAL AUDION 
Manufactured under D,Forest Patents No. 841,387 and No. 879,532 

RADIO A UDION COMPANY 
90 Oakland Avenue, Jersey City, New Jersey 
No Radio outfit up to date without the RAC-3 Audion. 
No need for buying usoft" or uhard0 tubes. 
RAC-3 Audlona are Interchangeable without 1eceni­

tatinc critical readjustments~ 
RAC-3 Audions are not critical to A or B battery 

adjustments~ 
Low battery consumption. F~lament current O.S amp. 

at 4 volts, maximum. Pl•te voltace 2 to 7.2 volts~ 
Clear si~nals and great ••naitiveneaa on long 11.iatance 

reception. 
Perfect oscillation for use in rr,.enerative circuit•. 
Smalt size. Rigid construction. Non~micropho,r.ic. No 

tube noia.,. due to mechanical vibration. 

Maximum in•ulation between filament plate and grid 
terminals reaultinc froxn new type of tube an.d 
receptacle. 

No 1oldered audion tertninal:s. 
Maximum direct mcchanic&l contact between audion 

le.ad• and receptacl" clips. 
Audion base caps and Receptacle block 1noulded Grade 

A Condensite. 
Receptacle blo,;k is designed to permit built-up panel 

c:on~truction for amplifi,-r pan~1. Circuit connectiona 
may be made from front, back or ai~tt•. 

If your dealer is not canying RAC-3 Aud,on• in stock, 
aend attached coupon. 

Radio Audion Company, 
Mall Order Coupon 

90 Oakland Av.•nue, Jerspy City, N. J. 

Ent~r n1y order for ........ RAC~3 Audio,~ and .. , ..... Recifpt.Jt<"h_•jl!, for ,hipm.ent l1y r(•t urn mail. For ... 
ward b:, ParC"el Post insured. EncJo~ed ,.,~rrwf :h il't Poet.al 1'r1oney Order for $,... tllu11 10 e~nu fOI' 
postage and insurance, 

Nam,e, . AddreH 

bty • .. • • .... • . • • • . . . . . . . . . . . . . . . . . State 

ALWAYS MENTION Q ST WHEN WR ''IN( TO ADVFRT!SERS 1 
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AIDS TO BETTER RADIO 

Made in Single 
Capacities 

0.001 
0.002 
0.005 
0.01 
0.02 

DUBILIER C W CONDENSER 

Type No. 580 

Cat. #310 Triple 
Capacity 
0.0003 
0.0004 
0.0005 

5,000 volh 
4 ampere• 

Price - $4.00 Price - $4.50 

This latest addition to the already remarkably complete line of the Dubilier Condenser 
Company will meet a long-felt want of all amateurs interested in CW Transmission. 
The # 580 condenser is extremely compact, is of rugged construction and the losses 
are infinitesimal. 

The Pacent Universal Plug The Dubilier Universal Condenser 

Cat. # SO, Price $2.00 
No connections to 1older. E1nenHal for mod• 

radio transmission and rec•ption. Approved 
the N n vy Departm•nt. . Endorsed by for.,._ 

amateurs . . Suprem<' in it.a field •• Stand• 
with many radio eompanit•~ 

Type #577, Price $2.00 
For tran5mission and riPcf'ption. ~Suppli•d in 
mo~t WH.·<l ("apadtit"f!: from .01 to 0.0006 m.fL 
E:;pedally d¼:~igned !or C.W. Will carry on• 
ampere at 1.000 volt. .. Standard with man:, 
radio conll)&nie,. 

DEALERS AND JOBBERS-You will be interested in our new proposition. 
AMATEURS-Send five cents in stamps for Catalog Ql describing "Pacent Radio 

Essentials". 

Pacent Electric Company. 
Louia Gerard Pacent. President 

SOLE DISTRIBUTORS .OF 
Wicony'a Complete Line of "Eventual" Apparatus. 

Inc. 

Duo-Lateral Coils, Pacent Plugs, Seibt Condenu,r• 
Standard VT Batteries, Dubilier Condensers, Rawson lnstrumenh. 

Special Distributors of Brandes Phones 
Special Distributors of We11tinghouse Equipment. 

150 Nassau Street, Tel"!>bone 
Beekman 5810 New York City 

ALWAYS MENTION Q ST WHEN WRITI'.'IG TO ,\DVERTISERS 



Price 

There is a 
garantee with 
every Remler Item 

Remler 

.... 

TYPESOO 
BAKELITE MOLDED 

ariometer 

= 

Eleetrlcally 
and Mechanically 
without equal 

Quality Throughout 
Remler Type 500 Bakelite Molded Variometer ................ $6.00 
Remler Type 501 with No. 100 Bakelite Dial and Knob ........ $7.00 
Stator moulded in two halves from genuine Bakelite with primary winding moulded 
the inside, insuring an absolutely rigid winding. Rotor also moulded from 
This all Bakelite moulded constrPction insures accurate mechanical dimensions, strength 
and precludes the possibility of warping or shrinkage. Large dimensions permit the 
use of low resistance windings. Maximum stator diameter 5 ¼"; maximum rotor di­
ameter 4"; width across stator 3"; shaft 3/16" diameter. Bearings backed up with 
spring tension. Wave length range 175-500 meters. Stator ddlled and tapped for 
panel mounting. Brackets for ta,le mounting. Polished nickel binding post terminals. 

Write {or 81 paf , Remler Bulletin-just off the press. 

REMLER RADIO MFG. CO. 
I::. T Cunningham, Gen. Mgr. 

248 First S~eet 
San Francisco, Calif. 

ALWAYS MENTION Q S T WHEN Y"RI1 NG TO ADVERTISERS 

154 West Lake Street 
Chicago, Illinois 
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·:,, . .....::..........:- JusT OFF THE ,Pimss. 

f-Iave you t!ver de:;ired to assemble 
your own re.:.:eiving set? 

With diagrams such as those above., 
the construction ii'. greatly simpli­
fied. These a re but a sample of 
what is contained in -our catalogue. 
No other similar publication is as 
full of detailed information. For in­
atance, on page 38 'Ne show the 
complete ser. of connections fpr the 
most sensitive receiving set known. 
Complete radio telephone circuits 
with the ,tpparatus necessary for 
the assembly are indicated. 

To Jire'lwnl the Manual falling into 
the hands of lhose merely curious, 
·:ce ,1re ohlig,,d to make a charge 

nf 25c for it. 
You wi/1 tt·cei-ve a coupon rcceipt,,­
which may be af>plied against 
future tmrchases o/ $5.00 or over. 
Write to 17 Park Place, New York, 
fur WIRELESS MANU.4.L No. 
J3 H. 

AND UP~To-
1i · ... · .... ·.·····M·.•.· .. ·• ... ·. HE4·.•·· ,.lNUTE! 
To KEEP abreast with the rapid changes 

i.n radio apparatus, how manv cata­
logues and booklets c!o you use? · 
We have just finished gathering together 
the latest developments in wireless equip­
ment, and now offer you in one book the 
pick of the lines of th<; largest warm­
facturers, with descriptions and current 
prices. 

To the amateur this manual is more than 
a catalogue. The first 1ifty pages are 
devoted entirely to a discussion of the 
subject and contain new and 1°aluable 
diagrams of both transmitting and re­
ceiving sets. To the beginner is devoted 
a number of pages filled with information 
E"ssential to a grasp of the ;;cience. 

In the five rdail Manhattan stores ,you 
will find the largest stock of radio 
material carried by any company in the 
conntry. If you can't come to them in 
person you will find efficient service 
through our Mail Order Department. 
Remember---

MAN HATT AN Radio Headquarters 

MANHATTAN ELECTRICAL SUPPLY CO.Inc. 
A National h1.stitt1tion 

New York City: 17 Park Place, 110 W. 42nd St., 127 W. 125th St. 
St. Louis: 1106 Pine St. Chicago: 114 South Wells St. 

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 
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A ./V\agazine Devoted Exclusivey lo the Radio Amateur 

Transatlantic 

OH, Mr. Printer, how many ex­
clamation points have fOU g:~1t'? 
Trot 'em all out, as we re going 
to need them badly, because \1/E 
GOT ACROSS!!!!!! 

As we prepare the copy for this issue 
of QST our Transatlantic 'l'ests are rn pro­
gress and we have the highly gratifying 
news from Paul F'. Godley, our ;;pedal 
listener in Scotland, that the A.RR.L. has 
spanned the Atlantic! F'or the first time 
in history the signals of United Htates 
and Canadian amateur ~tations have been 
heard across the ocean on schedule. 

Mr. Philip R. Coursey, in charge of 
arrangements in (}reat Britain. radioed us 
on Dec. 13th as follows: . 

"Many your 1,tations hea.Yd hy Briti.~h 
amateurs. Details later." 

'\Ve are most impatiently awaiting receipt 
of Mr. Cuursey's detailed report, the 
compilation of which necessarily will have 
to await the collection and examination of 
the individual logs from the British listen­
ers. It is this phase of the tests in which 

·,,we are particularly interested-we want 
the British amateurs, with their normal 
receiving apparatus, to hear our signals if 
they ,,an, :;.o that we may hope to move 

,,1,amateur · traffic to them on schedule.. We 
··· trust that Mr. Coursey's report will be 

received in time for our next issue. 
Paul F. Godley, special r,~presentative of 

the A.R.R.L., with special American equip­
ment, located his station &t A rdrossan, 
a small fishing village some twenty mile,s 
to the west of Glasgow, Scotland, aftrr 
;,xperimenting with various locations, and 
there listened for cur signals thruout the 
ten day period, reporting nightly -;,ia radio­
gram from MUU which was repeated on 
this side by WII. To date twenty-six sta­
Uons have been repvrted by him, as listed 
on the eover of this issue-e;ix sparks and 
twenty-two C.W. stations. These are most­
ly in the eastern part of the country, rather 
eontrary to expectations, the westernmost 
one being in Cleveland, Ohio. There is but 
one Canadian reported, :JBP, Rogers of 

Tests Successful 

Newmarket, irnd on his spal'k at that, but 
.Mr. Coursey's report may show more oJ' 
our eousins in the Dominion. 

Station IBCG at Greenwich, Conn., was 
reported on two consecutive nights and in­
dications are that it had the greatest sig­
nal strength of any heard. This station 
was especially erected for the tests and was 
jointly owned and operated by .Messrs. 
.Minton Cronkhite, "F:. H. Armstrong, 
Ueorge Burghard, ,fohn Grinan, Ernest 
Amy, and Walter Inman. In its testing 
it has been reported from the Pacific 
Coast and must have kicked up considerable 
of a r:umpus. Encouraged by the report 
of their signals, these men attempted to 
transmit an actual message, and to their 
credit be it said that they succeeded in 
putting across the ocean the first private 
radiogram ever transmitted across this 
span by an amateur station. The message 
was transmitted on the night of Dec. 11th, 
and acknowledged by a cablegram to A.R. 
R.L. Headquarters by Godley, reporting its 
reception at H a.m. G.M.T. on the 12th. 
The message read as follows: 

"Nr 1 NY ck 12 to Paul Godley, 
A.-rdrossan, Scotland. Hearty Nmgratula­
t.ions. Burghard Inman Grinnn A·rmstrong 
,-!.my CronknitP-." 

Thus not only have amateur signals been 
heard overseas in astounding number, but 
a ,,oherent message has been put over by 
the same means. 

This is all the news we ean give you at 
this writing, fellows. We got over, as we 
said we would, and our A.R.R.L. did it. rt 
opens the door to big things and the 
scientists of the world are of course g-asp­
ing and marvelling that such small powers 
on such short wave lengths t>ould eover 
,mch distances. It will take some weeks to 
get the official i,tory of the Transatlantics 
i:1 final form, as we must now await 
Godley's return and Coursey's detailed re­
port, but we will present it iust as quickly 
as possible. And there will be 8(>me mon· 
eall letters in the Brifo:h report, you bet! 
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2QR'S Transatlantic Claim Disproved 

IT will b.e recollected by our readers that 
a year :igo this foll wide publicity was 
l!.iven the aeco1mt that the 100 watt 
\input) telephone set of Messrs. Hugh 
and Harold Robinson, at Keyport, N. J., 

had been heard in flcotland. Although the 
results of our Transatlantic Tests show 
that it is not altogether beyond belief that 
::luch powers can be heard c,n the other side, 
QST has never felt that the ,rvidence sub­
mitted in the t:ase of 2QR eould be inter­
preted ais definite proof of its aeeomplish­
ment, and. it will be remembered, is the only 
one of the national radio magazines which 
,·efrained from an unquestioned acceptance 
of the report. Accordingly we have watched 
with interest the~_efl'orts of a committee of 
the Radio Club o:f America which for 
the past year has gradually been collect­
ing data on this subject and whose work 
has Just been completed. The matter is 
of all the more interest to us coming just 
at this time, as it clears the way for our 
own A.R.R.L. Transatlantic Records and 
gives conclusive proof that we are the first 
to cross the ocean on schedule. 

The report of the R.C.A. Committee, 
announcing their findings, reads as follows: 

December '!, 19!1. 
TO ~rHE PRESIDENT OF' THE 
RADIO CLUB OF .4-MERICA :-•· 

On Nnw,mhf!r 1st, 1920, there appea•rfld 
i,;, ·1111,rious issue11 of New York press, sta,te­
ments that ra.dio 11tation 2QR located at 
l{ eyport. N, .!., and owned and ,vaera.ted 
by Mr. H1{gh Robinson. ha<l succeic,ded in 
t·rnns-mit.tin,q ><peech and phnnoqraph rnusic 
t,, A.berdeen, Scotland. 'l'he.~P. wrtides were 
ha.1<Pd ;n; n /Pttrw received by Mr. Robin.~on 
f;·o,;,;. w,1. n.·nwtmw opera.tor, Mr. Geo·rqe 
lknzie, of Aberdeen. hi thifl letter, Mr. 
Benzie gto.ted that he had succeeded in re­
ceiving two phrmng·raph mu11foal tiieleetfons 
and the signature ol f!ta.tion .~QR on 
October 6, 19!!.0, at about 6 P.M. Green­
wich Mean Time. 

F'nUowing the 1i.-ppearance of these 
nrtfrles {n the press, a Committee was 
!!iY/Jointed bu the president tn iruiestigate 
f;h,e, a.uthenticity of the alleged tran,miisi,,·ion. 
fh1rinr, /:he 1:i:;urse o.f tMq in:vesti,gation, 
otluw fetter11 ·were ·1·ecefoed bu Mr. Robin.<wn 
o nd In, the Co·mmlttee from M'r. Benzie arid 
a ""llaborator, a Mr. James Miller, alsn o.f 
A herdeen. cla.iminq the i·eceptinn of signals 
/PMn -~ta.f:ion z()R on ,mbsequent occasions. 

A.,fter an i-;n,estiyation la.~ting 01.>er a, 
µear 1md ·,•e-ndM·ed !li!Jfoult on account o.f 
the dfatamre>1 invofoed, the Com-mUtee ob­
tai-ned e11idence which 13ettles the point in 
,.,,,q•ue. 1V e have la.id thi.<! e·vidence before 
Mr. Robir,,,qr,n with the re.~ult that he in nn-w 
eom,inced that Messrs. Benz-ie and Miller 
are in error concerning their belief that 

they had 'l'eceived the signals (ij' iltation 
;1:qR. FUs letter to the Committee stat,ing 
this fact i.s ftttnched ht>reto. 

l,et u.~ here idate. thnt -we do not question 
lmt that the original lette·r of Mr. Rrn:zie 
wr.is given to the r,1·es1t by Mr. Rol.•in.~on 
in yood .faith .. We ha11e ·no ciou.bt on thfa 
point whatever. B11t we ci·re unable to 
state on what ha,sfa the lettM•s ol MesW1·.~. 
Benzie ffnd Miller were written and in 
view o,f the fact that at the ti-me they 
a.ller,e t·eeeption ol the R'ir,nal.~ of 2QR, thi.q 
&tntio-n wa .. q not tnmsmitting, we do not 
lwlieve that their letterr< merit further 
;;erfous co1n-rnent. 

We .find that i!tation 2QR wa.s not heard 
in Scotland ns reported. 

Co·,mn-ittee on TtansaUantic 
Communication, 

l?adio Club of A.me-1·-ica. 
(Signed:) 

E. H. Armstrong, Chairman, 
A. A. Hebm, 
L. G. Pacent. 

We enclose herewith .u eil.lhibiu with a 
detailed consideration of the evidence. 

The following is the text of the Robinson 
statement referred to in the Committee's 
report: 

1,, Walnut St., 
Keypo·rt, N. J. 

Committee of hivestigation, 
lladfo Club o/ America. 

Dec. !i, .t9!t1. 

After seeing the evidence -which has been 
secured by the Committee ()j lnveBtigation 
of the Radin Club of America regarding 
the allPaed reception ol our lladio Phone 
siynals by MeN8rs. Benzie and Miller, of 
Aberdeen, Scotland, we a.re convinced that 
11.ccqrd,inp. tu thi.s. ,widence_ MeB~1·a: Mi~ler 
a,n<t Benzie toere m ,;rro·r in believing lt:J,t 
they heard our .,dgnals. · · .. i 

VV e nre yla.d to ·make this statement fflf 
the Committee a./ ter going 01,er the ·matter 
in detal/ with them in orde·r to clear up and 
,1ettle the mntte1· c,mclu,sively. 

Ufiyn.ed:) 
l:l.ur1h Robinson, 
Harold H. Robinson. 

It is needless for us to go into the matter 
to any great length as we believe the two 
letters will explain themselves and give 
A.R.R.L. members a very good idea of the 
situation. We a,·e grateful to the ltadio 
Club of A.merica for cleaning up this 
matter in the interests of the game and we 
also know that the Messrs. Robinson are 
glad in the interests of accuracy to have 
the matter .:,ettled, and are to be compli­
mented for the broad-minded position they 
have taken. 
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Some Ideas on Short WarJe C .. W. Reception 
By A. L. Groves, 3B/D 

'

HILE much has been said and can 
still be said about receiv1.·ng sets 
of the variometer type; the 
average amateur has become su 
familiar with sets of this kind 

for short wave spark receotion t.hat he 
hardly realizes the advantages possessed 
by a vlell designed condenser set for the 
reception of C.'W. signals. Not only are 
C.W. signals easier to pick up with a con­
denser set, but as the ratio of capacity to 
inductance in primary, secondary and plate 

circuits ca·n be changed at will, adjustments 
can be made to suit any condition at ,vill 
and signals are much easier to hold and 

. ·,,amplify than with a variometer set. Also 
- :for C.W. reception it will be found bene­

ficial to employ a certain amount of "feed­
back" by slightly coupling the plate circuit 
to the secondary and if the condenser set 
is well designed spark signals are received 
at practically the same audibility as with 
a variometer set, with the addition of 
somewhat greater selectivity than is pos­
sible with the latter. While for maximum 
signal ;1trength from spark stations the 
variometer set may have a slight advantage 
over the <~(mdenser set, maximum signal 
strength is very seldom beneficial• for actual 
work, and it will be found that the selection 
of the proper ratio of capacity and induct­
ance in the condenser set will allow actual 
work through conditions that would be im­
possible with variometer sets of the betst 
make. 

To make a good condenser set, a panel 
about 14 inches high and 16 inches long is 

needed. Three variable condensers are re­
quired. One should be (i:f either ,rn or G7 
plates for primary, another of U\ plates for 
secondary and the other of about ~ti plates 
for plate. Each should be tiquipped with 
extension handles about five inches long 
which may be made from 1A:" diameter 
l,akelite rods drilled at one end for con­
denser shaft and at other for a knob. 
Three Sears-Roebuck coupling plugs, une for 
primary and one for plate, and one station­
ary plug are required for the mounting. 

'rhese plugs are mounted 2 to 21/t inches 
apart, the stationary plug being in the 
center . 

Coils for use in this mounting for short 
waves may be wound on 3" outside diame­
ter bakelite tubes. No. 22 D.C.C. wire is 
a good size to use and with the average 
amateur aerial six t?oils will usually do, 
to start with at least, for all waves be­
tween about 180 and 450 meters. These 
six coils should have 16, 20, 2,1, 28, 48, 
and 58 turns wound on them, the 48 and 
58-turn coils being for use exclusively in 
the secondary and the others are for use 
in either primary or plate as required. 

The 48-turn coil when used in secondarv 
with a 13 plate condenser in shunt will have 
a minimum wave length of about 180 
meters and may be used for waves as long 
as 300 meters. 'rhe 58-turn coil will have 
a minimum wave of about 200 meters when 
shunted with the same condenser and can 
be used on waves up to about 450 meters 
with fair efficiency, especially from C.W. 
stations. Coils with more turns of wire 
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may be used in the secondary for longer 
waves, but smaller wire will have to be 
used owing to the length of cylinder re­
quired for large wire. A coil composed of 
;about 80 turns of No. 28 or ::o S.C.C. or 
IJ.C.C. w-ire will be found well suited to 
imch waves as are used by a large numbPr 
of C.W. and phone stations or between 
about 325 and 4.50 meters. It will respond 
t.o wave lengths of over !300 meters but 
not at maximum efficiency. For ,,vaves of 
600 meters and over honeycomb or duo­
lateral eoils are recommended unless the 
amateur desires to use larger diameter 
coils than the. :-l inch. The coils should be 
mounted in the regular DeForest manner 
with plugs :.;nd b:mds, complete sets of 
which may be purchased from Rears­
Roebuck along with the pl.ugs. 

The usual regenerative circuit should be 
f'mployed, the arrangement shown in Fig. 
l being very efficient. All instruments are 
mounted 011 back of panel except tube­
socket, panel plugs and switches. 

That such a set offers many advantages 
over variomete:r sets for C.W. reception i,; 
well el:ltablished and with it many stunts 
can be done to somewhat lessen interfer­
ence and static and to produci; higher 
amplification when desired. Under bad 
conditions especially, one Baldwin receiver 
and a single tube is ff-commended instead 
of the usual pair of :receivers and ampli­
fiers. One receiver will give somewhat 
louder signals than a pair and signals that 
are not more than just audible with a vair 
can be easily copied when one receiver is 
used. Such :in arrangement of the re­
ceiver is especially recommended for day­
light work, where signals at best are we;;k. 

Static troubles can be lessened a little 
in receiving from C.W. stations by the 
:simple process of ;:hunting a resistance 
across the single Baldwin. ,Just why this 
is Is hard to say, but a ;;hort trial will 
convince most anyone that the high flute 
note of the C.W. is not deadened in the 
same proportion as is static or low notes 
of spark stations. Under moderate statir 
conditions a resistance of from 175 to 200 
ohms shunted across the receiver has been 
found to work well while :for heavy static 

as little as 10 or 15 ohms has been used 
successfully on amateur waves. There hi" 
also another thing in favor of the shunt 
and while. 1t dec1·eases signals considerably 
wi• all know that with even moderate strays 
.sig,ials below a certain audibility cannot be 
copied through it. Now if we cut in 
11nough resistan.:ce i:o make these non­
readable signals just audible or thereabouts 
we also eut down st:1tic. to a like propor­
tion ll,nd the1·eby cut out a lot of excess 

static that would only serve t,o tire one 
out and add to the confusion, which makes 
that much less noise to listen to in trying 
to pick ont tht- ;::ignals. For instance, if 
prevailing strays have an audibility of 100 
with occasional crashes of 200 audibility 
and the station you are copying has an 
:.wdibility of 150, much easier copying is 
to be had hy cutting in enough resistance 
to reduce the prevailing static to zero, 
which will leaw. an audibility of 50 for the 
:siirr.als and the occasional crashes and 
grinders will he deadened to such an f!xtent 
by the i;hunt that they will offer le.ss dis­
ti1rbance~ to the signals. This applies to 
hoth spark ar.d C.W. signals but for C.W. 
si!;'nals edpecially I believe static. is actuapy 
n;duced to a greater mttent than the rug­
nals.- If not actually reduced, it apparent­
ly is so at least, owing to the deadeuing 
of static and the contrast in tone between 
static and signals. 

Exceptionally large number of primary 
turns with primary condenser in series and 
at very low c•apacity also helps a little to 
reduce the ratio of static to signal strength, 
tis does extremely loose coupling between 
primary and secondary and a correspond­
ing reduction of secondary inductance and au· increas.e of secondarr capacity, and this 
is also more valuable m the reception of 
C.W. signals than spark signals. 

Another scheme that has a tendency to 
reduce the static-to-signal ratio is shown 
in Pig. :: where two inductances are placed 
in inductive relation to each other as shown 
at L, and L,. The first inductance may or 
may not be connected to ground as con­
ditions permit and a switch is therefore 
placed betwe,m it and the ground to dis­
eonnect it when desired. To the second 
inductance is eonne.cted the primary coil P 
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which is in turn connected to the ground 
:MJ shunted by a variable eondenser. '.!'he 
inductances L1 and L, may be honeycomb 

,,, •ioils nf almost any size to suit varying 
"' conditions and it is not necessary to have 

both the ,:ame size. 
While these are few of the more simple 

ways •>f decreasing strays, a little at least, 
it should be remembered that all of them 
necessarily decrease signals too, but the 
main idea is to get a better -mtio of signal 
to 1,tatic, which must be done at some de­
crease in signal strength. 

Nothing can be gained by amplifying 
signals once they have been rectified by the 
detector as every increase in signals is 
accompanied by a corresponding increase 
in static. Lung, low aerials give a greater 
ratio •1f signal strength to static than the 
higher aerials, but this applies more to long 
wave reception than to amateur waves. 

In conclusion it may be well to mentio11 
the "trap" acceptor-rejector attachment 
which is particularly suited to condenser 
sets and affords the greatest selectivity 
known with a minimum reduction of signal 
strength and at the same time eliminates 
considerable static. The principle of this 
circuit is shown in the accompanying 
diagr&m, Fig. 3. A, C,, C,, L and G form the 
regular aerial-primary-ground system, the 
only <lifl'erence being the use of two series 

condensers instead of the usual one. The 
trap is connected between the two series. 
eondensers and the ground and consists of: 
a small inductance L, of low resistance and 
a still smaller inductance L, cqnnected iru 
series with L, for minute variations. These 
two inducta11ces are shunted by a large­
capacity condenser C,. 

In using this circuit . the main object is 
to have a· small value of C2 and a large 
value of L, in comparison to a large capa­
city of C, and a small value of L1. L, is 
simply a straight piec,e of c9pper ribbon 
8 or 10 inches long with variable contact 
for minute adjustment of inductance. 'fhe 
tuning is first done with the switch S open 
and offers nothing unusual in tuning the 
regular rege11erative circuit except select­
ing a smali value of C,. 'rhen the switch 
is ·dosed and Css L, and L, adjusted until 
i:;ignals again appear. 

Such an arrangement may be easily 
added to the set described herein by con­
necting the condenser C, at a point in the 
lead X The trap is then connected betweeru 
point Y and the ground, and the set is­
operated with the switches 8 in series, 
position as shown. 
[An article on the acceptor-rejector cir­
cuit appeared on pp. 9 and 10 of QST for 
March, 1920.-Editor.] 

"And It Came to Pass-" 
In Which the Pride of the Family Learns Many Things 

By S. P. W. 

A NJ? it cam_e to p~ss ~hat in the land 
ot the Nmth District there was a 

. young man, well-favored of the 
i. gods. . And lo, in his nineteenth 

year he becometh interested in 
radio, and he saith unto his paternal 
parent, "Dad, I build me a radio set!" 

· - . And his father rareth up in his ;,vrath 
·- and rebuke th him, saying, -"My son, know­
est thou not that by so doing thou attract­
est the lightning, and mightest burn up 
the home of thy parents'! 1rhat thou -wilt 
receive :;hocks and keep thy mother in 
hysterics·? Nay, nay, my son, of a surety 
thou shalt not have a wireless contraption 
in or on this shack!" And he picketh up 
his newspaper with a determined air. 

But after the manner of youth in this 
age of iniquity the son at length prevaileth 
upon his parents, and lo, he ordereth many 
and divers catalogues which he peruseth 
avidly. He visiteth the homes of other 
amateurs whom he meeteth at the Radio 
Club, and he gazeth with awe upon their 
Junk. In his heart he saith, "Not for mine! 
Radio is a great game, but I cannot afford 
all that!" 

So he decideth that he will content his 
soul with a set of moderate power and 
range, and ordereth accordingly a mineral 
detector, yea, even galena, and a pair of 
phones. He buildeth his own loose-couplers, 
he filcheth a spark coil known to the un­
godly as a Ford. He fashioneth a fixed 
spark gap, and a key of strap brass. He 
erecteth an aerial in the presence of all 
his neighbors, and they predict great 
calamity. He groundeth a wire on a gas 
pipe, and lo, the set is completed. And he 
rejoiceth exceedingly. 

And when evening is come, he placeth on 
his head his receivers, and throweth a 
switch in order that he may receive. He 
adjusteth his detector with awkwardness, 
and delighteth in the static that he heareth, 
believing it to be signals. He tuneth with 
wobbly sliders and loose switches, to his 
utmost delight. 

And it cometh to pass that in the :ful­
ness of time he heareth a man three blocks 
away, who hath a 1 KVA hooked in the 
closed circuit, and he crieth with a loud 
voice unto his folks, saying, "Here's Eiffel 
Tower!''.. for _he .abounde.tb inimagination. 
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His folks marvel thereat and are delighted. 
His father telleth his friends the next day 
of the ·wonderful achievement, and pro­
claimeth his son a wonder, and a chip of 
the old ble1ck, and his mother readeth a 
paper at the Woman's Thanatopsis Club 
upon "The Marvels of Modern Radio" 
wherein she referreth to her offspring with 
much pride and many words, after the 
manner of women and mothers. 

A.nd the son taketh counsel with himself 
on this wise: "Yea bo, thou art wise in thy 
day and generation. 'fhou wilt not waste 
thy substance on expensive apparatus. 
Thou wilt be eontent to use the F'ord coil, 
t-rnd the g·alena detector. Yea, verily!" 
Yet in his heart he knoweth that he think­
eth not the truth, for ln the hearing of 
his first message on hls own set there 
riseth up in him a desire for more, and he 
squelcheth it not. 

Time passeth, yea, even as it is ex­
pressed on the screen at the Temple of 
the Animated Reproductions, "A Year 
Elapses." 

The son of his proud parents now sitteth 
himself down before a set that lighteth up 
the whole room with the glow of many 
audions, yea, even 'steen stages of ampli­
fication. He speaketh into a mouthpiece, 
and his voice carrieth even unto the far 
corners of the country. He hath a Rou.nd's 
Round Ground, and two aerials. He talk­
eth of CW ·with an understanding voice, 
even if not mind, he argueth as to the 
practicability of the Colpitts circuit, he 
speaketh wisely of heterodynes and decre­
ments, and he dreameth of new and more 
complicated hook-ups. He curseth darkly 
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when his Magnavox faileth to make IDO 
audible all over the block, and sweareth to 
get a real set if he he not reported QSA 
in Alaska. 

His set waxeth more expensive daily. 
He hateth to cast up the multitude of 
shekels he hath spent on radio, yet he 
deelareth unto all and sundry that it is 
worth it. 
,, He readeth QST, and delighteth in the 

deep articles, and pondereth much thereon. 
He smileth in pity at young hams starting 
out with a hairpin detector and a copy of 
a eertain brilliant colored radio magazine, 
yet he knoweth that they will gain under­
standing before many moons. 

He feeleth himself to be wise beyond his 
years and argueth with everyone at the 
Radio Club. He maketh talks on "How to 

Build a Sending Set for Two Hundred 
Dollars" and thinketh to himself what a 
pitiful sum that is. 

He ;ioineth the Boiled Owls, and sitteth 
up till the wee sma' hours to clear his 
hook. He longeth for the W ouff Hong of 
the Patriarch, or as he is called by the 
unregenerate, The Old Man, that he may 
::1mite the operators of the squeak boxes. 

And he saith unto himself, "Lo, I have 
arrived! I am a regular ham." And he 
swelleth up with pride. 

But the end it not yet! 

President- Governors Relay 

THE idea has occurred to us that it 
would be a mighty impressive stunt 
if we could get a message from the -

Governor of each state and relay those 
messages to President Harding and place 
them all in his hands on a given day. 

Inquiries have shown that the above 
scheme appeals t:o the members of the 
A.R.R.L., and accordingly . plans :1re !)eing 
made for the event. Of course it will be 
a speed affair and messages will be positive­
ly flying through the air, probably causing 
(!RM, and we must show what we can do 
under those circumstances. 

'fentatively the scheme is this: Some 
amateur, who will be charged with the 
duty by his Division Manager, ,vill secure 
from the Governor of his state a message 
addressed to President Harding. Each 
message coming from each state will start 
at a specified time, headed for Washington. 
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\J.:::. will see which messages reach Wash­
~ton with the greatest speed as deter­
mined from the time they are transmitted 
from the first station until they are re­
ceived by a station in Washington. Some 
messages will have to be handled in a num­
ber of relays and it will take good snappy 
operators to put the messages through with 
speed. 

Practically every station with any range 
at all will have a chance to show what it 
can do and you are .. arnestly requested to 
communicate with your Division :Manager 
right now, telling him what you are capable 
of doing. 

'fhe dates will be March 6th, 7th, and 
8th. 'l'he entire plan with all details will 
be given in February QST. Don't miss 
it! 

Improving the Relay Spark Transmitter 
By Sumner B. Young, JAE 

In Two Part.: Port 2 

'!'he next matter that needed attention 
was my aerial. The winter was unusually 
severe, and the halyards and sway guys 
needed constant watching. l<'inally it blew 
down in a gale ear.ly in March. It was re­
placed temporarily, but something stronger 
was needed, and as luck would have it, I 
met Mr. Bowden Washington, ·who sug­
gested a cage. A :four-wire cage eighteen 
inches in diameter and 55 feet long was 
built. Due to its compact construction, it 
was no longer necessary to use a lead-in. 
The 1;age was run directly to the ridge­
pole of the dormer window of the operating 
room, clearing all obstructions which would 
have bumped into a flat-top by a comfort-

, able margin. 
The uatural period of this cage was 

nearly the same as that of the old flat top, 
and no appreciable increase in the reading 
of the hot wire ammeter was noted. How­
ever, it seemed to radiate more energy out 
into space, and I began to do more con­
sistent work immediately. In "Concerning 
Cages'', which was published in the Octo­
ber, 1920, issue of QST, a photograph of 
this cage and of larger type which was 
later erected will be found. Specifications 
of a eage well suited to amateur use are 
also given. 

Still all was not plain sailing. On taking 
my condenser apart to replace a punctured 
plate, a few constructional faults were dis­
covered. The photographic plates had not 
been properly deaned before the tinfoil 
coatings were applied, and the connections 
to the tinfoil lugs where they were bunched 
together were open to eriticism. 'rhe main 
objection was of a mechanical nature. The 
grouping of the plates was good. Two 
sections of twelve plates each were 
separated mechanically by wooden strips, 
and connected electrically i.n parallel be­
fore being taped together. 'rhis double 
section was connected in series with a 
similar unit of 24 plates, mechanically in­
dependent from the first. However. one 
whole section of twelve plates had to he 
discarded, for it was impossible to reach 

the punctured plate without breaking every 
interv:ening plate. The heat developed 
while the condenser was in operation had 
softened the shellac used to fasten the tin­
foil to the plates, and the sheets of glass 
were stuck together hard and fast. 

It was decided to build a new glass 
plate condenser of the same dimensions as 
the first, but a few refinements were to be 
instituted. Between every :fourth plate 
two plain sheets of glass were to be in­
terposed. These naturally could not stick 
together, and when trouble developed, four 
plates at the most need be discarded. 
Better mechanical and electrical connection 
to the tinfoil lugs was to be secured by 
damping them between two metal plates 
drawn together by machine screws like the 
jaws of a vise--a scheme which had al­
ready proved efficient on other condensers 
I had made. 

For want of time, this condenser was 
never built. The old condenser was tempor­
arily repaired, and as I had been a thrifty 
individual before I became interested in 
wireless, I decided to try to escape from 
condenser troubles for good and ordered 
a mica transmitting condense'r of .007 mfd. 
capacity capable of handling a full K.W., 
at a maximum pressure <>f 25,000 volts. 

The new condenser was installed on 
April 16th. Its capacity was lower than 
the glass plate condenser, as evidenced by 
the fact that a quarter of a turn more in­
ductance was needed in the primary of the 
O.T. to bring the dosed circuit into reson­
ance. The spark was much snappier, how­
ever, and a coupling angle of 52 degrees 
gave the same H.W.A. indication that a 40 
degree angle had given before. Slight in­
ereases in insulation, especially at the far 
end of the antenna, were needed, but I did 
this cheerfully, because it showed that 
more energy was actually finding its way 
into the aerial. The coupling was set at 
52 degrees, I turned on the power, and 
called the first long distance station that 
I heard, which happened to be 8WY. He 
came back immediately, and I decided right 
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then and there that the new condenser 
was a good invei;tment, and that a :;harp 
wave had carrying powers which I had 
only half appreciated. 

!Jue to the motor shortage, it was im­
possible to install an enclosed gap until 
this fall. A Fidelity variable speed motor 
was connected directly to a Benwood gap 
through a flexible leather disc coupling of 
standard design. A small doughnut­
shaped ring fitted with a set screw was 
slipped over the shaft Just outside the 
bearing on the gap, to prevent end play. 

A spark frequency of eight hundred a 
second is maintained, using a 14 stud 
rotor. Another disc having ten 
studs was used at :fir.,t, but the 
quenching action of the gap was 
so ex-~ellent that it proved possible 
to use the 14 point rotor and slow 
down the gap, thus placing less load 
on the motor and the bearings. 

Tbe coupling was done by an 
expert and there is very little vihra-
tion. However, the tloor of the 

effected by simply moving one wire to the 
proper binding post on the bus board of 
the transformer. 

The set was tuned by setting the coupling 
at the working angle, 52 degrees, placing 
the dip on the loading coil at a~ :~rhitrary 
point, and bringing the dosed circuit into 
resonance by means of the sliding contact 
im the O.T. The hot wire meter was used 
as an indicator, and the wave length was 
('.hecked by 1CK's wavemeter at Braintree. 

The power wiring has always been pro­
tected by a fuse block in the cellar, and 
by a mica condenser protective device con-
1iected directly across the pr.imary termin-
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operating room,' due to its dimen­
;dons, and to the .small weight which 
is placed upon it, is sensitive to the 
,:lightest tremor. If a vibrating 
type magnetic rectifier is placed 
upon it, the hum cannot be heard 
outside the door of the room. but 
in the bedroom directly underneath 
a disai;rreeable noise is evident. 'fhe 
small residual vibration of the gap 
c·reated some annoyance, so it was 
eliminated by puttfog four rubber 
hails which had outlived their use­
fulness in the squash eourts under 
the wooden base of the gap. 'rhese 
made excellent shock-al.isorbers. 
The balls are thick-walled with a 
small ah' core, and they collap:,;ed 
just enough under compression to 
"stand without hitching", and re­
mained resilent enough to be very 
efficient. 
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As a further refinement, the 
table was lightened by taking the 
transformer off the shelf and 
putting it on the floor, and 
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to insulate the floor from mechanical 
shocks transmitted through the table legs, 
the latter were placed on iittle piles of 
excelsior. 

'rhe new transformer ls a one K.W. 
Acme, • tapped every quarter kilowatt. 
When it was installed, more insulation in­
side the operating room was needed. The 
lead-in bushing showed signs of leaking 
slightly in wet weather, so it was damped 
into a piece of Bakelite six inches square. 

The control of the set requires no special 
comment. When the changeover switch is 
in the sending position, the power leads to 
the trasformer are "made", and the 
rotary is started up. Power variations are 

als of the hansformer. The ground post 
of the protective device is connected by 
means of a short copper ribbon to the 
main ground lead of the station. I have 
always believed in keeping the transformer 
two vr three feet from the oscillating cir­
cuits, not so much as a precaution against 
kickbacks as to keep i1ll foreign wiring 
out of the magnetic tleld around the O.T. 
'fhe best protection ll.f;~~st ki~kbacks is 
an adequate ground s~tem. If your set 
is poorly grounded, the energy in the os­
f•illating drcuits cannot be properly dis­
i,ipated, and it may run amuck and into 
the power company's lines. I have been 
told by Edison officials that poorly 



January, l!:122 QST 15 

grounded amateur outfits have been known 
in extreme cases to cause the burning out 
of the eompany's underground cables, but 
they were talking me into installing separ-
ate power service at the time. - ·· 
. The ground system has rec-ently been 
improved. The two tin roofs were con­
nected by a I¼" copper ribbon, and the 
bot~oms of two copper tunductor pipes 
which led from the upper roof, and 
happened to have soldered Joints, were 
connected to the lower roof with short 
lengths of copper :ribbon. None of the con­
ductor pipes leading from this lower roof 
to the 6'Tound had soldered joints, but the 
joints i::eemed fairly snug, and five of the 
conductor pipes were therefore grounded 
onto ''crow-foot grounds". 'I'hese were 
built out of small zinc plates, and were 
designed to give considerable surface in 
eontac~ ·with the earth, and yet take up 
very httle room, for they had to be buried 
in a narrow :flower bed bordering: the front 
piazza. Being directly underneath the 
spouts, the earth around them is always 
fairly moist, and in rainy weather little 
puddles of water collect beneath the pipes. 

I have already admitted that my hot 
wire meter is a liar, and that it fs not 
a thermo-coupled instrument. l<'urther­
more, it runs up only to three amperes and 
is used only for tuning purposes, being 
shorted by a switch ordinarily. On the 
lowest tap of my transformer (which I 
suspect is nearer 300 than 250 watts), it 
runs slightly off the scale. This · 1ast 
addition to the ground system pushed the 
needle over a bit more. It increased the 
reading of the hot wire meter on my C.W. 
set by nearly two tenths of an ampere. 'ro 
this day I 'don't know how much energy 
really finds its way into the eage when my 
spark set is in operation. 

The O.T. has never been "doctored", 
even though it hasn't two inch ribbon on 

the primary and one inch on the secondary. 
'l.'he cross section of the turns is 1mch that 
a rounded surface is presented to the high­
frequency currents at the edges, where the 
eurrent density is highest. A copper ribbon 
presents a sharp knife-like edge, of high 
resistance. · 

Receiving is a .relatively simple matter. 
The ideal receiving set seems to be a short 
wave regenerative receiver, a soft detector 
tube, and two stages of audio-frequency 
amplification. Telephones of the mica 
diaphragm type have met with universal 
favor. More elaborate tiquipment is a 
waste of money. More stations will be 
heard, but nearby traffic will still drown 
them out enough to prevent traffic from 
being handled. Refinements in selectivity, 
such as vernier attachments on all controls, 
are becoming increasingly valuable, uow 
that C.W. stations are more common. 

If you build your own regenerative re­
ceiver, scrupulous care in every detail of 
c·,mstruction will be time and effort well 
invested. Leads must be short and direct, 
every joint should be soldered, and 
switches must make positive contact. 

'£he relative merits of various circuits 
are largely a matter of personal opinion. 
In general, you can do better work vtith 
a simple set whose peculiarities you have 
absolutely mastered than with a more 
elaborate set of instruments. 

A certain wise saw, which I once heard 
quoted, runs like this: "Success lies in a 
healthy discontent with your surroundings 
and the will and energy to better them." 
Very true, but a man is hound to feel 
pretty blue at times ''!'hen things go wrong, 
and a little e;ncouragement may be helpful. 
My words of encouragement are these: it 
has always been my experience in wireless 
work that most problems could be solved 
by keeping one's Pyes and cars open­
which is something everybody can do. 

The Antenna System at 3DH 
By D. W. Richardson 

A LTHOUGH the antenna at :mH is 
entirely a ne_ w experiment h1 a 

i. field that is no! too wcH J-:nown to 
the owners ot the station, the 
wonderful practical re:mlts which 

have arisen make us believe that. our theory 
is correct in some points, if not in all. 

The idea ,.m which the antenna is con­
structed was outli~e;-~d- by the present a_uthor 
in a recent •de ,!ntitled "Better 
Antennas". Since 1:hen, however the con­
struction of a twenty-foot hoop has made 
it possible for this better type of antenna 
to be used, which the writer did not think 
practical at the time the former article 

was published. 'fhe theory upon which the 
antenna is built is as follows: an effort 
is made to have the energy as high in the 
antenna as possible; in other words, having 
the flow back to the earth, which takes 
place from the greatest (:apacity, as high 
as possible. from the ground, and as near 
to the end of the antenna as possible. 
This is done hy using a four and a half 
inch six-wire cage lead from the instru­
ments to the antenna proper. Six wires 
were used throughout because of construc­
tional convenience. This size cage allows 
an equal distribution of the current in each 
wire, and it also has the least resistance 
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for the least capacity, thereby making for 
the lowest wave length possible for any 
lead, and further allowing greater length 
to be used in the antenna without raising 
the wave. The antenna proper is a conf~ 
cal shaped cage, starting ·with a diameter 

A Photogr,.ph of the Antenna 

of four and a half inches and spreading to 
a diameter of twenty feet, and finally cc•m­
ing down to a point ten feet on the other 
;,side of the twenty foot hoop, the total 
length being forty feet. 'rhere are six 
wires in this conical eage, and the lead-in 
is taken from the small end. S;,e Fig. 1. 

The 11bject of the cone, as was mentioned 
above, is to provide a large capacity at 
the far end of the antenna. 'l'his is why it 
is spread from four and a half inches to 
twenty feet. 'fhe purpose of using the six 
wire eag;e, a;:; vrns also stated, is to get 
euual distribution of the current in each 
wire, whereas, . if a fiat top were used, 
approximately t;O% of the energy would 
be found in the two outer ,vires. 

Mr. R. V. Kuser, ,Jr., is responsible for 
the construction of the twenty foot hoop, 
which is a matter requiring no small skill, 
for the complete hoop weighs less than 
thirty pounds. It was made of six wooden 
strips ten feet long hy one inch square, 
nailed radially from a round wooden 
piece, one inch thick and a :foot in diameter, 
and the spaces between the strips filled 
with wooden sectors of the same thickness. 
On Pach side of this assembly was nailed 
a circular piece of wood, also one inch in 
thickness and a foot in diameter, the whole 

then forming a drum three inches thick 
and a foot in diameter. '.l:he legs of this 
spider-web affair ·were then braced with 
cupper ·,vire running around at diameters 
of ten, fifteen, and twenty feet, as shown in 
Fig. 2. These wires were connected into and 
made a part of the antenna system. 

'fhe eonstruction of the counterpoise, 
illustrated in Pig. :3, is due to Mr. B. G. 
Sisson, J·r., and is a point upon which ex­
perimental data is somewhat lacking. The 
idea in building it was to present a surface 
of considerable area directly underneath 
the antenna. .It is composed of eight wires, 
radiating from one corner of a rectangle 
ninety-five by sixty feet. All wires are 
Joined at the far end of the rectangle. 
'rhe height of the counterpoise is about 
fifty feet ahove the ground, and it is above 
the ro!Jf of the four-story building in which 
the set is located. .In places the counter­
poise runs directly over tin roofs ten feet 
beneath, and in others runs over a court 
fifty feet deep, ;:;o that the capacity be­
tween it and the ground is not unifoTm. 

'fhere are many other fine p11ints in the 
eonstruction of the antenna system. For 
instance, 11m, .inch rope was used through­
out, and there is no iron cable or any con­
ducting surface at all within seventy feet 
of the antenna, which is suspended on the 

open end from a tower seventy feet away, 
and on the other end by a steel stack two 
hundred feet away. All the insulation is 
at the ends of the antenna and not in the 
separate wires. JUI wires are joined to­
gether at each end. The eounterpoise is 
also thoroughly insulated and suspended 
by four insulators, one at each corner of 
the rectangle. The height of the antenna 
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is 1 to feet, or approximately sixty feet like this if he were building a station. It 
above the counterpoise. 'rhe actual re- is merely what he believes to be the most 
sistance o.f the antenna is forty-two ohms; practical type to be swung between two 
the radiation resistance is twelve ohms, and supports already existing. An experi­
the :fundamental wave length is one menter, contemplating the construction of 

hundred an:~p:~:,~-ty-nine meters. '.e,'.:r,~psa::,t::na,,,i:(::,::::ed\to put up one ~:h 

! l'>·~·~ ... cf, A-r • .r~c .::.~~t>pe;"' ; .\ ' w,~ -r 

I ! :~ \ ', f'. - /1 i' 
1--,,,---------•J•~ - - - "'1 \ \'·1· . 
1 

..,:,.- ll/#C~-"7 ,,ti,rf"_.....,.;,\~ ·~,:-~-;,,,:;;-1.
1

~1t.t:e._1 -------<-v'S----

tlPKEADER FOR ANTENNA \j~f, ::~/:-ztjnna 

Reports of the success of this type of 
antenna, using a :;ingle tube putting ~50 
watts ill the :c..ntenna, seem to show a great 
improvement over the former type used at 
this station. 

'rhe writer would like tn have it under­
stood that this is by no means an ideal 
antenna, nor would he construct an antenna 

FIG 2 COUNTJ::RPOll>E F'IG.J 

pole and to use a vertical fan-type like 
that shown in .F'ig. ,1. It might, perhaps, 
be a good idea to :'lU bstitute for the fan 
spreader two four-and-a-half-inch cages on 
the outside, running up to the thirty-foot 
spreader, and to leave out the inside wires 
entirely. 

Comn1ents on the "Sure-Fire C .. W .. Circuit" 
By H. S. Shaw, jr., 1JK* 

l\ '1 R. Whittier's C.W. drcuit, de-

/
., sf'ribed ,,n page 27 FI the July 

,i! ..._ Hl21 issue _of {JS?\ h~s prov:d to 
· be su popular and JS rn m1e m so 

many stations that it may he i,f 
interest to ;;uggest thP. following modinca-
i:ions pf it. · · 

As ,. g-,:nerai r.ule w,, should try to keep 
as mu<'h of our apparatus as po:ssibie at 
/,~round potential. thus not ,mly minimizing 
c·apacity d.fecr,; and dielectric losses, but, 
which is perhaps of most importa11ce to the 
experimenter, r;oducing the chances oi 
1.~etting unpieasant jolts when making ad­
.iustmcnts and of burning out meters and 
doing <:,ther damage when parts of the 
drcuit hecome :·wddentally grounded. 

Fig. 1 is a simplified diagram showing 
the es~,rntials of Mr. Whittier's drcuit and 
it will be ,,t:-en that the secondary of the 
filament transformer, the rheostat, the 
iilament itself and the whole grid circuit, 
including the key, are at a potential differ­
ence ,.'Tith respect to ground equal to the 
generator voltage, viz. ;!f,O volts or more, 
aecording to the type of tranamitting tube 
used. l!'urthermore, if this circuit is used 
in atelephone:set,vdtheither grid modula-
"'Treasurer, General Radio Co. 

tion or a separate modulator tube, the 
:<e.-,.,ndaTy nf the modulation transformer 
b ,d,:o ;;.t the high potential. and .,ince the 
primary uf the . transformer .is c1nmected 

+· 
to a battery (usually the one which lights 
the receiving tubes) and a microphone, 
both of which are, or should be, at ground 
potential, it is evident that there will be a 
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difference of potential betw<i'en the two 
windings equal to the generator voltage. 

This is certainly an undesirable state of 
affairs,- as explained above, and it may be 
avoided in a number vf ways. Fig. 2 i,; an 
dementary diagram of a drcuit ,vhich l 
have f,mnd Ratisfactory and which is not 
unlike Mr. Whittier':; in principle. i shall 
110t give ,, detailed description of the 

L 

+ 

Fie 2 
.apparatus used, bec-ause this matter was 
fully eovered by Mr. Whittier in his article. 
The high voltage supply is shown by the 
conventional symbol for a D.C. generator, 
hut of course a rectifier or other source 
may be used instead. 

It will be noted that the filament and the 
apparatus, eonnected to it, as well as the 
,;rid drcuit and the plate-antenna induct-

;mce are ctll at ground µotentiai. The high 
voltage p:uts of the ~et Rl'e reduced to a 
minimum, and do n.-,t have to be disturbed 
when making ad.iustments. The method of 
para11Pl power ,;Upply is m~ed, in which the 
D.C. and radio frequency components of 
the plate eurrent are ;separated nut into 
two c-lrcuits. 'rhe D.C. path from filament 

(:;' 

to plate is through the plate ammeter "A", 
the generator, and the radio frequency 
ehoke '·L'', ·while the radio :frequency path 
is through the plate inductance a:nd the 
biocking eondenser "C''. This condenser 
c;e_rvic;s to keep the generator voltage off 
the plate inductaru;;e and the antenna, and 
preventR the short-cfrcuiting uf the gen­
erator by the plate inductance, but it 
;,,ho~dd ,.be of low imped~nce to eurrents of 
rad10 rrequency. A nuca condenser •?ap­
ahle of withstanding the generator vnltage 
and ,:.f say .002 M.F. capaeity or more 
ishou!d be s::.tisfattory. Any i!:OOd radio 
frequency (•hoke may be used al "L", the 
requirements being merely low distributed 
capadty anrl sufficient inductance to pre­
vent the short-circuiting effect on the plate 
inductance ( for radio frequencies) ·which 
the generator and the modulator tube, if 
one is used. would otherwise have. · In­
ductance t:,f ,Perhaps 2 or l:l millihenries will 
usually be enough fol' this (·hoke, but it 
is hest to try several diffHent cuils at this 
point, and note the effect on the antenna 
current. (A small honeycomb coil, shunted 
by an air variable condenser, and tuned to 
the working wave, wiJl be found particular­
ly satisfactory.-Eld.) 

The grid coil is shunted by a variable 
eondenser, as in Mr. 'Whittier's ease, and 
it will usualiy be found that this tuned 
circuit aids materially in getting the set to 
oscillate at amateur wave lengths. It is 
atso possible to tune the plate circuit in­
stead, but this is generally less convenient 
because of the antenna and frround ,·on-

nections. The grid e(•il. if tuned, ,,hould 
be wound with fairly heavy wire, ,;ince the 
eurrent through it may he quite large 
under ,wme circumstances. If, howeve1·, 
the inductance of the coil is made such that 
only a small amount of ,·apadty is required 
to tune it to t:he desired wave .length, then 
the current through it should be very small. 
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One other point may be mentioned, name­
ly that the plate ammeter. sh?uld be placed 
at the point "A", where 1t 1s not \.inly at 
ground potential hut is also not included 
fn the radio frequency drcuit. It is a 
wise precaution to shunt the meter with a 
:switch which should he kept dosed i;xcept 
when a n·ading is desired, thus protecting 
the mete·r from damage which is so likely 
to (Wcur while adjustments are being made. 
'fhe plate ammeter in Mr. Whittier's circuit 
is placed where not only the D.C. but also 
the radio frequency components of the 
plate (•urrent must pass through it, and 
this is nut only unnecessary but is a dis­
advantage because the more apparatus we 
have in the high frequency drcuits the 
more likely we, are to get capacity and other 
undesirahle pfl'ects. 

No <rriginality is claimed for the dr­
<·uit described above it being my intention 
merely to call attenton to a hook-up which 
;,:eeins to me to be well adapted to the avel'­
age amateur station. Fig. 8 is a complete 
diai,;ram showing t.he application of this cir­
cuii; to h telephone set with the Heising 
svstem ,,f modulation. lt ,...,.m be noted 
that I have included the eounterpoise and 
gTound ;;eheme described hy Mr. H. H. 
Bev,;>rage in the November QST, and I can 
recommend this arrangement as being 
well worth while. 

A New C. W. Record 

IN the introduction to the Operating 
Department in November c.;isT, the 
Traffic Manager was hold enough to 

prophesy that before this year had passed 
hy, C.W. c\ignals of less than 1 kilowatt 
would ,;pan the continent, ot· he would 
take up the ,mtire Operating Department 
:spac,c in an endeavor to explain why it 
hadn't happened. Fortunately he is saved 
:,.11 ,,f this and we will yet have space in 
qsT for other things, for on the morning 
uf November 3:3rd last, at ii: 14 o'clock 
Eastern 'rime, ,;tation lES, operated by 
Robert ·11:. Siskind, in Brookline, Mass., 
,.:opied the ;;ignals of GALE, the fltation 
,,f W. W. Lindsay, ;11• .. in Reedley, Calif., 
while the latter was ,·ailing UCP with 2.2 
.Rniperes in the antenna ,cs the output c,f 
a Ringle ;\0-watt Ra<!iotron. 

This we believe establishes two new 
ce<:ords: h,t-as far as WP know, it is the 
rirst time that a 6th District ,,tation has 
PVE'r been heard in thp 1st District: 2nd­
lt n;presents a new miles-per-watt record 
for the ever-increasing C. W., b the first 
dme that the .. ,,ntinent has ev,:,r heen 
;; ,,,, nned hv ,-,ach a !ow power, an<l in .-,ur 
1,'e)ief irs the maximum distance that t,O 
,,-,atts ,,f r: :.1V. 011 :!111.l rneters has .:,ver 
c•ffvpri::.d~ ~it Jea~.t ov(•r la.nd. 

i;ALE was de;scribe<i in detail in QST 
\'or ilec·ember hut sinre that rieseription Mr. 

Lindsay has made certain changes. .At the 
time of his record he was using a fi-watt 
tube as a master oscillator, supplying it 
with D.C. at ,l50 volts, the output of this 
being fed to the 50-watt tube which acted 
as a power amplifier using, howeve1\ alter­
nating current on the :,node. The wave 
length was 208 meters, the input t.. the 
anode circuit 100 watts, and the antenna 
current 2.2 amperes. OALE was ealling 
HCP un schedule :from 2 to :l :30 a.m. 
Pacific 'rime and was copied for several 
minutes sulid by :tES. No elaborate re­
ceiver ·was used, Mr. Siskind's t-quipment 
<:"msisting of a home-made single-tuned­
drcuit regenerator, a deteetor and one 
step using Marconi tubes, and Brown 
phones. 

We congratulate both 6ALE and lES as 
being the · rt-sµeetive terminals of our A.R. 
l{.L.'8 lowest power coast-to-coast trans­
mission. 

Unnecessary QRM? 
A.n 1ibstrr.wt f;·om lt n:cent rudio phone 

conversatfon. Total time ol mnwersation: 
2 hourR, .J5 minuteR, Intermissions: None. 
!I :1!/J P.M. until 11 :55 P.M. 

(The following represents approximate­
ly fi-ve m-i-nutes of the Cfrnver!lation} _quar­
a.nteed genuine. 
Submitted by the Radio Traffic Association. 

Brooklyn, N. Y. 

Mr. A..-My set don't look so Junky, ha 
ha, it's behind a table; have to erawl 
around with a match. Wait, I've got to 
think of something to say, it's hard to 
think of something to say, wait, I'll talk 
about transmission, it's something you can 
talk about all night without saying any­
thing, ha ha, COME IN. 

11.fr. B.-Well say, old man, there is no 
use talking about nothing if there is 
nothing to talk about, but listen old top, 
about .the transmission, the way I got· R S 
last mght was very good, sorry )'OU won't 
be on tomorrow night, but I'll chew the rag 
with D G. Well heck, listen old man, I'll 
make a date, see, with you Monday night. 
I'll tune the set for you. I'll fix it so the 
folks can throw one switch and talk, that 
will be the Bees Knees, won't it'? Answer 
please, answer please. 

Mr: A:-Say that's fine dope OM, I say 
that 1s tine dope, yes that's fine, but make 
.it 7: 15 instead of 7 old man. listen, make 
it 7:15, yea, COME IN. .• . 

Mrl. B.-OK old man, OK, all riKht. 
Ray ynu put me in a nice pfrkle the other 
•·vening, I sed, you put me in a fine pickle, 
I s"'d Miss Feltman, somebody ;;piiled the 
h<"ans, :/ou should have introducPd her tn 
me as Mrs. instead of Mis8. (1.,rne in 
please. .ANSWER. 
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Mr . . A.-Ha ha, I forgot all ahout that 
OM, I say, I forgot all about that, yea, I 
:forgot; we1! her husband was here, right 
here, and he said let me taik to that guy, 
ha ha ha, I want to apologize to you if I 
put you in an embarrassing position. I 
apologize, yea, 'm ~urry, I apologize, will 
you aceept it, COME IN, COME lN. 

Mr. B.-Yea, sure OM, I did not mean 
it that way, ! said I did not mean it that 
way, I didn't know, no, I didn't know, I 
don't think there is anything much to talk 
about we talk ;;u much and often we don't 
leave enough time to think up anything to 
say. Besides I want to go down and get 
some :-;hortcake, well I guess l will quit 
Oid Man, l say, I am going to quit, COME 
IN, Cff~E ,JN.~ 

Mr. d .. -1.) K o[d man, 0 K, I sav all 
OK, ,veil there is one thing eise I \~ant 

to say before you quit, nuw v,hat was it, 
wait 11 minute, wait, I'll think of. it after 
a while, oh, now 1 remember, let's think up 
a plan to transmit parcels by radio so I 
can get some of that shortcake, ha ha ha 
ha, well I'll see you again old man, I :say, 
I wiil iffi.e you again, yea, sure thing, well 
so long old. top, so long. This is Mr. A, 
located at ''Some Avenue", City, working 
with "Mr. D", working 'Nith station 2- --, 
I sed this was Mr. A (name spelled twice) 
yea, Mr. A, at •:some _Avenu~'.', Burough_of 
- - - - - - - - workmg wnh >itatron :?---, -w1th 
station 2- Any cards from ,,tations out~ 
side of New 'fork telling us about how we 
eome ln there ,vm he greatly appreciated. 
I say, it will be g;reatiy appreciated 
Well, good night everybody, g-ood night 
night everybody, I say, good night, G. N, 
(}~ N., ... -~·,- OD.-D--

The Department of Com1nerce Cup 
An announcemeent that will interest YOU. A 
cup to be given by Hon. Herbert Hoover to us 
amateurs. Be sure to read every word of this. 

\A/7E have the honor of a.nnou--ncing 
· that Secretary of Commerce Her­

bf\l't Hoove-r has offered a ;•up to 
· be competed for by us amateurs 

annually during the present 11d­
ministration, under such ci:,nditions a!'\ the 
Board of Direction of the American Radio 
Relay Leai:rue may iay down. 

Mr. Hoover de;:;ires that the (·llP be 
awarded primariiy for the best radio equip­
ment ln major degree er,nstructed by the 
amateur himself. This is tvuicai of Mr. 
Hoov,~r. who 1s him1,elf an· .:ngineer ;~nd 
realizes that the gTeatest benefits .. ,ome to 
any· iine of ,c;n,l.,;ivor ,,·hen initiative and 
indivi<luai pffort in desiitn and construction 
are encouraged. ,, 

'!:he mu:;t careful consideration has be1en 
i;,-iven Mr. Hoover's invitation to prepare 
regulations for th!:' annual award of a enp, 
and much thought has heen devoted to the 
features which should h;; eon,;idered in 
determining the best equipment. Equip­
ment of course is no good unless it works 
satisfactorily, so that, rather automatical­
ly, ai; we define the manner in which the 
award is to be made to the best equipment, 
we broaden out to something a little more 
than the idea one gets from the 1-\imple 
words "hest equipment." Accordingly we 
,vish formally to announce that the Depart­
ment of Commerce's cups will be awarded 
annually under the auspices of the ,LR. 
R.L., and in accordance with the regula-
tions hereinafter appearing, to ·· 

AMERICA'S BEST ALL-AROUND 
AMATEUR STATION, /,h,:, ma;irn· 
:no;·t·iun, of •ioh·ich ,;}; ho1ne-tnade, 

as determined by ,'i ,•onsideration of. the 
:following features: 
(A) Extent to whfrh the q,parat11s actu­
. ally ts made hy the amateur himself. 
(B) Ingen~ity displayed in ,ieshm,,. 1:11n-

:;t.ruct1on, ,-:cna arrangem,:,nt r,I the 
statfon. 

(C) Over-all de,:tric11i ;.fl\eiency of the 
trarnm1ittcr. as <ieterminrd hv test ,,r 
:mpportN\ hy a,:·e~ptable ;c,mctavits. 

( D) C,;nsistent i-ran,;mitting- range thru 
thP pre,:ed.ing- yp11r, ns will be known 
to the Operating D0partmPnt .,f the 
A.R.R.L. <ir determined by test. 
P€rfo1·nlanef::' 1Yi the rt:-ePiv-1ng- ~quip .. 
ment, as eddenc;,d by the ,station log 
(n~ detexn1ined by te;-.;l:~ 

(E) 

(F) 

(Gi 

(H) 

Recc,rd nf tlw ;;tation in o:,beying the 
Radio C,:,mmunication Laws p{ the 
United States in every re,;peei;, and 
in 1:,1mp\ying w_ith. vrhatpv1;r lr!ca1 
f:f,-operat1v~ reg>uJat10ns are in ~nect 
in its 1•1nmmrnity. 
The quality nf the ",~ending" ,,f the 
operator, particularly as · l'egards 
';r;,adability", brevity, and the qual­
ity of judgment displayed iu uper­
ating:. 
'l'he :,mount- of 1·elay traffic handled 
in the preceding yea1·, as will be 
known t.o the A. .• R.R.L. Operating De. 
partment. 
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(I) .lccuracy, completeness, and neat­
ness of the station's log. A log must 
be kept and submitted as an exhibit 
in this contest. It will be returned 
to the owner. 

Regulations 
The following regulations shall govern the 
contest and awards: 
(1) Any licensed amateur radio station in 

the Hnited States or its possessions 
shall be eligible. 

(2) '.rhe particular idea of this contest 
being to encourage original design 
and construction by the amateur him­
self, the greatest consideration will 
be given to the extent to which the 
apparatus is "home-made", and sta­
tions in which the major portion of 
the apparatus is purchased ready­
made will not be considered favorably. 

(3) 'rhe calendar year shall be the basis 
for the annual awards. To be eligible 
for any year's award, a station must 
he in actual existence on December 
31st of that year, and its operation 
during the preceding year will be con­
:;idered primarily with a view to 
determining how good a station it 
aetually k There· will be an award 
t,ach year for four years, the pre­
sentation to be made by the Secretary 
of Commerce on March 1st to the 
successful entrant of the preceding 
year, except in the ease of the first 
year, for which special regulations 
are provided in paragraph (7). 

(4) T'o e11ter a station in this competition 
the entrant shall file the :following 
material at the office of the American 
Radio Relay League in Hartford, 
Conn., not later than ,fanuary 15th 
following the end of a calendar year 
( except in the case of the first award, 
for which special regulations are pro­
vided in paragraph 7): 
(a) A manuscript containing a com­

plete description of the station 
and its apparatus, particularly 
of those portions made by the 
amateur himself. and giving 
such data on features A to I 
hereinbefore referred to as will 
likely he of aid to the ;fudges 
In determining the merit of the 
station. 

(b) The station log. 
( c) Photographs of· the transmitting 

Pquipment, r~ceiving equipment, 
antenna eqmpment, and such 
other photographs particularly 
of home-made features of the 
station as will assist the ,Judges 
in determining the merit of the 
station. -

( d) Wiring diagrams <>f the entire 
equipment, with constants. 

( e) Sketches of any unusual equip­
ment, if desirable. 

(5) 

(6) 

(7) 

(8) 

A Committee of Judges will be an­
nounced by the Board of Direction of 
the American Radio Relay League 
and shall take charge of the entries 
and determine the winner. Their 
decision shall be final. 
In determining awards, the ,Judges 
shall take into consideration the wave 
length and power allotted competing 
stations under their licenses. 
'fhe first award shall be made for the 
calendar year 1921, even though no 
prior notice of competition was given. 
Especially for the purposes of this 
first award, entries will be received up 
to noon of March 1, 1922, and the 
award made as soon thereafter as 
possible. 
These regulations shall be subject to 
change up to Dec. 81, 1922, as re­
gards the awards for 1923 and 1924; 
and up to Dec. :n, 1923, as regards 
the award for 1924. · 

We're off, men! We have been signally 
honored by our government and we are all 
going to do our best to show our apprecia­
tion. At this very minute the performance 
of our stations is counting in the deter­
mination of the 1922 award, but the im­
portant thing before us right now is to 
find America's best home-made station for 
the year 1921. Altho this is retroactive 
and no publicity has been given the matter 
beforehand, we do not want to wait a whole 
year before the cup is awarded the first 
time, and it really is not a difficult thing 
to undertake as we are at this writing just 
at the end of a calendar year, and of course 
the fact that notice of the award was not 
given a year ago is a::i fair to one as it is 
to another. 

So we want entries, fellows! To start 
if off this first year they will be aecepted 
up to March 1st but must relate to a sta­
tion that operated in 1921. Remember that 
a rich man's station hasn't a ghost of a 
show in this competition-it is for the ama­
teurs who build their own apparatus. Don't 
for a minute fear that because your stuff 
is home-made i.t ean't compare ·with more 
expensive installations. Keep in mind that 
the idea of this contest is not merely to 
determine our "best" amateur station, but 
the all-around best station in which most 
of the equipment i8 made by the n11uiteur 
himself. Mr. Hoover wants it that way, 
and we are glad of it. If you have a pretty 
good station in which you made most of 
the gear yourself, we ·want your entry. 
Carefully read the features that will count 
and the regulations, particularly para­
i;,rraph 4 telling what should be submitted, 
and get up your material and mail it to 
the A.R.R.L. You have until March 1st 
to get it to us, but you'd better start right 
away, as these things have a habit of 
slipping a fellow's mind. 
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Who had the lTnited States' best home­
made amateur station in 1921 '! We all 
want to know. Come on with your entries 
and tell your neighbors that Secretary 
Hoover i,; going to give some one of us 

a cup beeause of just that. We guess our 
postman ean carry a few more big 
envelopes eaeh trip. As the old-time ad-­
writers used to say, DON'T DELAY-DO 
IT NOW! 

Boy Scout Radio 
By John F. Gray, 6MZ 

The Boy Scouts ol San Diego are to be congratulated on the splendid work they are doin,r, u 
told in this article. We wish that this account could come to the attention of Boy Scout organiza­
tions and educators everywhere, for it shows what can be done with a little initiative. If you are 
a. Boy Scout, or interested in Scout work, why not present this idea to your local troop? It can 
succeed in your town as well as in San Diego.-Editor. 

A RECENT issue of a national radio 
magazine contained some caustic 
comments on the \vireless work of 
the Boy Seouts; the impression 
conveyed was that members of this 

organization were to be elassed as hopeless 
hams and producers of QRM; in fact, the 
article ended with the appeal to all ama­
teurs, "Don't he a Boy Scout". This is 
doubtless a condition in some cities, and 
the fault may lie, to certain extent, with 
the boys, but the local amateurs must be 
held at fault themselves for not giving 
more actual help and less criticism. 

In San Diego, California, some amateurs, 
headed by Dr. A. E. Banks ( 6ZB) , have 
given their aid to Scout radio work, attain­
ing results so successful that they should 
be of national interest. 'rhe Department 
of Radio Signalling of the San Diego 
Council has become, in a few months, one 
of the livest organizations of the kind in 
the entire country. There is a radio :::chool 
with over a hundred students. As fine a 
restricted amateur station as money can 
buy is now under construction; it includes 
a transmitting panel worth five hundred 
dollars made and given to the Scouts by 
the Southern Electrical Company, a vario­
meter regenerative set with two step ampli­
fier purchased with funds raised by public 
subscription, a cage antenna on a hundred 
and twenty-five foot mast, and every other 
feature needed to keep up to such a stand­
ard. A standardized portable field set has 
been designed, and ffVery troop in the 
country will eventually have constructed 
one for use on hikes and in the field. 

The radio school should be of real inter­
est to every amateur anxious to do away 
for ail time with the untrained small boy 
and his ubiquitous spark coil. The course 
comprises complete instruction, from that 
for the absolute beginner, who does not 
know a letter of code, to the i~raduate first 
dass seout operator. capable of receiving 
twelve words a minute, able to explain 
the operation of sending and receiving 
apparatus (including vaetium tubes). ;wd 
thoroughly experienced in the tuning 

and maintanance of high-grade amateur 
stations. 

Code instruction is divided into three 
elasses, A, B, and C. C class is for absolute 
beginners, taught in small groups with a 
buzzer until they are capable of taking 
about four words a minute. ln B class 
the students must have obtained telephones, 
for signals are now sent on a five hundred 
cycle generator, with the ke.y .in eharge of 
a commercial operator. This g:roup is 
divided into two sections, the first of which 
gives numbers and simple text up to ten 
words a minute. The second section is 
perfected to twelve words, with added in­
struction in Q signals and abbreviations. 
In A class, as at present arranged, 
messages are transmitted between a trans­
former set in the class room and a small 
spark-coil outfit a few hundred yards away. 
Of course, greatly reduced power is used, 
so that there shall be no interference with 
regular amateur stations. Here the scouts 
are first taught proper methods of calling 
and practical use of Q signals; then traffic 
instruction is given, <each boy being re­
quired to dear a certain number nf 
messages per day in standard A.R.R.L. 
form. 

A course in theory accompanies the code 
practice. Elementary electricity. is first 
give,n, after v,hich comes simple radio 
theory, followed by hook-ups, audions, and, 
finally, a course in tuning so thorough that 
any graduate is safe to be trusted to 
asse,mble amateur transmitting apparatus 
with the :rnt:!urance that he will never 
operate his set "in violation of the iaw. 

Not until a scout is a graduate first class 
operator is he permitted to apply .for his 
amateur licens,.;, nor to transmit on appar­
atus which can be heard by other stations. 

Licensed 1:;raduates ar0;; a~signed ln 
regular ,:,rdei; .:is operators of the Head­
quarters 8tation, t\VL. :From here regular 
Q8Ts on scout matters are transmitted to 
all troops in the ,-o,mtry, scout business is 
handled ·with other cities, and a twenty­
four hour watch ls maintained. ,shen 
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needed, :for communication with the Held 
sets of troops on hikes or in camp. 

These field sets, designed to he carried 
by one l'lignal patrol of eight scouts, all 
first dass operators, have already done 
Home remarkable work, although the design 
is still to a certain extent experimental, 
and the highest state of• efficiency has not 
been attained. The total weight of appar­
atus, batteries, mast, antenna and counter­
poise ls forty-five pounds, and the cost, 
when• built by the boys themselves, as is 
intended, is within fifteen dollars. 

The mast consists of six sections, 4' 8" 
by 1 % " pine staffs, with iron ferrules on 

2 11 turns, spaced on i'l." centers, with 
outside diameter 7 % ". The secondary has 
14 % turns and a diameter of 12 ", giving 
a wave length of 185 meters. Coupling is 
oue quarter inch. 

As all sets are made to specifications, 
and have the same wave length, it was 
considered unnecessary to make the re­
ceiver adjustable. Accordingly, the loose 
coupler was made without taps, although 
the coupling feature was retained to mini­
mize QRM from stations of higher wave 
length. The primary has 17 turns of No. 
l f:i double cotton covered on a cardboard 
tube 4 :% " diameter; the secondary is 3 ¼" 

the ends. A screw 
,•ye is provided in the 
top s,,etion for. con­
necting the antenna. 
The antenna is made 
llp oi'. three wires, 
each of three strands 
of # 18 bare twisted 
together, and 40 feet 
long. '.l'he top of the 
antenna is hooked to 
the pole, while the 
bottoms an• soldered 
to a ring which slips 
around the mast four­
teen feet from the 
ix:round. Guy ropes 
lead from insulators 
fastened to the wires 
twenty-five foet from 
i;he mast head, the 
whole making up into 
an umbrella. When 
t·arried, the antenna 
h; wound on a wooden 
drum 14" in diameter. 

THEY BELIEVE IN SIGNS 
diameter, wound solid 
for 2%" with No. 80 
double cotton covered. 
The loose coupler is 
mounted behind the 
panel, with coupling 
adjustment projecting 
through the front. 

On account of the 
rliffieulty of securing 
g'•Jod ~rounds in the 
field, a eounterpoise 
w~1.s adopted. This is 

.... l Three pairs of tele­
phone connections are 
provided. All eonnec­

' tions a r e soldered, 
and the set can only 
be o p e n e d by the 
latrol leader, thus 
assuring that adjust­
ments w i 11 he un­
changed. 

ft t-14uare of bronze 
window :screening, 4' 
by :I', sewed fo a 

His neighbors havn,·t any idea what 0 it" is, but 
they ar-e all sticking around to find out wh.ere he< 
keeps .. it." (No, this hasn't a r.tarned thing to do 
'tJith Boy Scouts--we just thought it was time we ).Jiece of canvas. The 

c:round wire is 
,;uJd,,red to the eounterpoise. 

As· each s i g n a 1 
patrol completes its 
set, it is given a two 
d a y s camp in the 
eountry for intensive 
training; the camp fa 
always· 1 o cat e d in 
so:mie ·in a c c e s s i b 1 e 
place, and no com­
munication other than 
bv radio is permitted. 
Headquarters being 
in the eity of San 
Diego, it is usually 
,e(•es,;;arv to enlist the 

services . of the A .R. 
R.L. for eelaying-. 
Not only 1s the well­

published a cartoon.--Ed.) 

/::(,:;nrce of power is four ( or eight) dry 
e<"lls. ,.;arried iu a box which also holds 
the telephones, log-book, message blanks, 
pencils. and a few tools. 

'.rhe instrument box iR made of three 
ply wnod. measuring- 12" x 14" x 7", and 
weighing fourteen pounds; the front hin)!'.es 
down to make an operating table, disclosing· 
the panel, upon which nr<c> mounted the 
spark-g<ap, ,'rystal detedor, eonnections, 
and aerial switch. The transmitter con­
~.ists of H Fo1~d eoit a i.:ondenser of 5n x 7" 
photographic plates with eight ,,;heets of 
.J" x ii·· tin-foil, an os1•illation transformer 
of No. 10 bare wire, und a Murdock fixed 
gap. 'rhe primary of the tralisformer has 

being of the (·amp as,mred by hourly re­
ports throughout its <'ntire duration, hut 
<:he A.R.R.L., and amateur radio in general, 
are !.dven some splendid publicity. 

Upon the establishment of the first train­
ing- · camp, on October 16th, Governor 
St.ephens ,,f California sent a congratula­
tory rnessag·e to the scouts; it was dated 
?,a,:ramento · !l.00 p.m., and delivered in 
f3an Diego at 10 nn the same evening, the 
eamp's field set being part of the rP1ay 
chain. The field set received this message 
direct from n.JD at Los Angeles, a distance 
of 1. 25 miles, although <;;!SL had to he 
relayed from ilMZ, a 1 K.W. station. 'fhis 
was on a Saturday night. with the usual 
QRM, in addition to very bad receiving 
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conditions, 1:lEJ in Santa Clara County 
notified 6,JD that he had a rush message, 
but his first two attempts at transmission 
failed, owing to QRM and bad QSS. 6JD 
then sent a QST to all local amateurs to 
QRX and try to copy the message; the 
way ail <-1RM eeased for nearly an hour 
till QSL was obtained speaks wonders for 
our A.R.R.L. organization out here. After 
nearly au hour's fighting of t1SS the 
message was finally received by 6NY, Mr. 
,John E. Bickel, of Whittier, some miles 
south of Los Angeles, who gave it to 6,JD. 

It is in work like this that the field sets 
give the scouts invaluable training. '£hey 
have real traffic to handle, messagei that 
are often on important business, and it has 
to be done right. At the same time, they 
are not tying up the air with useless 
hamming on 200 meters. We believe that 
a signal patrol of eight scouts means eight 
potential high class amateurs. When these 
boys have their own transformer stations, 
they will have nothing in operating routine 
and courtesy to learn; they will know it 
already, and be ready to fall in line with 
full-fledged league operators. 'rhe scouts 
are completely grounded Jn theory and 
practice of eonstruction and operation in 
their radio school course; then they have 
the opportunity to work out all they have 
learned in the making and use of their field 
sets. When you learn radio like that, 1t 
Rticks! 

A Kink in Core Calculating 
By F. M. Edwards 

WITH the (,xpanding use of C.W. 
many amateurs are getting into 
transformer eonstruetion who have 

never tackled this 11roblem hefore. The 
writer in designing· several transformers 

evolved a formula which has proved ver.y 
useful in quickly determining the number 
of cubic inches of iron in a core of given 
dimensions. 

Referring to the diagram, let A. repre­
sent the greater outside dimension of the 
core, and · B the le::,ser; and C and D the 
cross-section, all in inches. 'l'he cubical 
content of iron may then be quickly found 
upon "ubstitution of the values of the 
dimensions into the equation 

Cu. in. ofi 
.ironin r"'~[2C (A+B) ··- (2C)"] D. 

eore J 

Reception Without 
Antenna or Ground 

By Wm. Leyh, 2WM 

I •r may be of interest to the readers of 
QST to learn of a new field open for 
experimental work, that of receiving 

:;;ignals without antenna or ground. :lust 
how it is t,ccomplished and the henefit 
deriveq, I will try to make clear :ln t.he 
followi.ng paragraphs. 

After a great deal of expedmenting 
with various types of apparatus, and under 
different conditions, I have succeeded in 
eopying amateur, commercial and high 
powered, long wave station~ with t~ every­
day short wave regenerative rect'lve.r and 
detector two stage amplifier up to a dist­
ance of five hundred miles, which is by 
no means the limit, and I hope by pub­
lishing this for the, benefit of the rest of 
the radio :fraternity, the distance will be 
greatly improved upon in the near future. 

The apparatus used in the test consisted 
of an ordinary short-wave regenerative re­
ceiver, 'Nave length :range 150 to :JfiO 
meters, and a detector and two-stage audio 
amplifier. The aerial and ground binding 
posts are left idle. 

One uf the important things that I dis­
covered is that it 'Works best IJelow th.1: 
i;,ufare of the ground. The deeper down 
the more QSA the signalR. I started out 
by trying it at a height of 50 ft. above the 
ground, lmt with poor results, only nearby 
stations being recorded. As the height 
was cut down and the set approaehed the 
level of the ground signals increased rapid­
ly in strength, the greatest signal str,-ngth 
being obtained below the surface 1.11: the 
ground. 

In my case the depth was 10 ft. and with 
the above-mentioned :i\et amateurs were 
copied a distance of 500 miles. In the i:>ase­
ment below the ground therefore :e\eems to 
be the best place for receiving apparatus, 
from my experience. 

The only adjustments necessary :u-e that 
the set be hr.ought up to the proper point 
of regeneration by means of the Yario­
meters and then the coupling varied for 
finer tuning. Very critical adjustment is 

(Conduded on pa,ge ,)7) 
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EDITORIALS 
de AMERICAN RADIO REIAY LEAGUE 
B 

Excelsior! 

RECENTLY an eminent radio engineer 
was tellmg us about how foolish we 
were to propose transmitting tests 

r.cross t.he Atlantic. Not just in si:) many 
words but always in dizzy technical talk, 
the 1:.r.e assured us that "it couldn't be 
~o!le.". ""\\;hy," he explained, vest-pocket 
·slip-1:,tick' m hand, '"the number of am­
peres that with a kilowatt input can be 
expected at the base of a 200-meter trans­
~tting .,-1erial _ of optimum e.tfec,tive height 
~imply 1sn ~ ,·apab_le of inducinl the min­
imum reqmred nucrovolts per centimeter 
~)f .receiving aerial length t,o produce a 
signal of unit audibility at an:vthiutt like 
"that distance!" · · ·· 

_Agajn we have witnessed such pessi­
mism mterrupted by somebody doing the 
particular impossible subject under- dis­
eoo.c;ion. ,ve did not regard the outcome 
of our Transatlantics as absolutely certain 
~s obviously a great deal depended upon 
favorable weather conditions, but we were­
certain that with decent atmospheric con­
ditions we would g-et over. We amateurs 
are used to such· things and are hy now 
rather ealloused to the cold unbeiief of 
the scientific W!)rld in the mere possibility 
of our !lCcomphshments. At that, tho. we 
were not prepared for the jolt we !!,ave 
them with our Transatlantics.--not 'only 
the sdentific folks but the commercial 
companies. 'rhey had no idea it could 
he done-:-strong and steady signals night 
after nig-ht at a distance of three thousand 
miles, with an input of less than a kilo­
watt and the wave length two hundred 
meters! It ,;1'as all eontrary to the dope-­
sheet. They're wondering today why thev 
put in :WO-kilowatt machines and miles cif 
500-foot towers and U!Se wave lengths of 
many thousanJs of meters when a private 
citizen in his home in Podunk, Penn., with 
less than !'iO watts of C.W. power can do 
the ,came thing. 

We only hope that our little international 
exhibition of how much better radiating 
efficiencies the higher frequencies have, 
will not excite the cupidity of some other 
interests. Such things are possible on two 
hundred meters only because of the hard 
work we amateurs have done in specializing 
our 1,quipment for that work. '.rhe old­
timers in our midst know that when 200 

meters was assigned amateurs it was done 
to "get rid of· them" and that nobody, 
c•ven the amateurs, had any idea of succesf~­
ful work over any great distance on so 
short a wave. It took the battling of thou­
sa:ids of am:'1-teurs, and the love they 
hrmg to their work, to do it. We feel 
that we have earned and demonstrated 
our right to live undisturbed in our little 
world of 200 meters. 

What next'? We yearn for greener fields 
to conquer. We're sorry the 6's and 7's 
weren't heard in Britain and do not yet 
understand why they weren't. Maybe ·we 
can bite off a real big Jump next time and 
send somebody to Japan. Hi! 

The Herbert Hoover Cup 

WE havE; had several fine ~hings hap­
pen m our .A .• R.R.L. history, but 
none has surrounding it more of the 

"SPIRIT" we like to call our .A.R.R.L. 
Spirit than the cup offered us hy our 
Secretary of Commerce. The details are 
given in another c,:,lumn. We :feel sure 
that every American Amateur will feel as 
we do when he reads them. 

One of the pleasant elements in this 
offer of our Secretary of Commerce is the 
faet. that Mr. Hoover is himself an engi­
neer. We are, every one of us, engineers. 
We must need possess considerable mechani­
cal, ,,lectrical and radio engineering skill 
in order to build and operate a radio sta­
tion that v.'ill communicate over long dis­
tances on a wave length of 200 1neters 
and a power input of less than one kilo­
watt. We like to feel that Mr. Hoover 
appreciates this. We believe he r!oes and 
to a much greater extent than many of 
our g·overnment and military authorities 
·who are not engineers. 

And there is still another pleasant 
thought in this matter. It is that our time­
honored and much respected "boss" i:; the 
Secrdary of Com,merce. Ever since there 
has been any control over Amateur Radio 
it has been administered by the Department 
of Commerce. Amateur Radio has grown 
from a few small boys to one of the great 
institutions of the land, under the wise and 
generous guidance of the Department of 
Commerce. The purchasing power of am-
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" hteurs has grown from a few hundred 
dollars a year to over five millions. Heaven 
knows what it will be next year and the 
year after, with the radiophone broadcast 
attracting the lay public the way it is. 

Had H not been :for the sympathy and 
encouragement and broadminded policy of. 
the Department of Commerce and our own 
loyal organization, it might have been that 
we amateurs never would have developed 
in such a manner and in such numbers that 
we could rlo what we did for our country 
during the War. The Department of Com­
merce guided our faltering footsteps when 
we WP.re ~'oung and helpless; and when we 
gTew up and had our own organization and 
could walk alone, and the greatest war 
.in the history of the world came, and our 
American Army and Navy found itself in 
direst need of radio operators, we ama­
teurs were able to step in and save the 
situation. We cannot forget the Depart­
ment of Commerce in this matter. Be­
tween it and ourselves a mighty good job 
was done, and under the stress of grim 
war. Like all teams which have weathered 
the storm together, a warm feeling exists 
one for the other, and this cup ·of Mr. 
Hoover's evidences it. 

J<Jvery fellow in the A.R.R.L. will glow 
·with pride, we are sure, because we· are 
all of the .A.R.R.L. and no one of us is 
more so than any other. It has been to 
our .A.R.R.L. that Mr. Hoover and the De­
partment have .r:uade this offer, and we 
say it is one of the fine things in our 
history. We hope 1t will be an annual 
classic for many years to come. 

Traffic with England 

NOW that it h __ as been demonstrated that 
amateur 2ignals c•--.:m span the Atlantic 
on ~.chedule we wish earnestly that our 

British ,,ousins would get an appreciation 
of the fun to be had in relaying messa!;es. 
We'd like to be able to a,;cept English 
traffic and hand it over on schedule and 
we like to hope that :;ome day they can 
answE>l' us direct. and two-way trans-ocean 
amateur (•ornmunication may come into 
existence. 

The thing that appeals to us American 
amateurs ls thP idea nf talking ba.('k and 
forth. Many of us would never have sta­
tions Just to listen .in. And irile talking 
about one',; sig-nals an<l one's equipment 
:soon pa!ls---<1.nd right there ls where the 
fnn of relaying enters. ·when ,, new­
hon, h1un ri:>aehes the palling i,;t.age h<' -i!'I 
readv for the A .. R.RL. In the British 
Isles· they have transmission of a sort now, 
general amateur licenses being limited to 
10 watts, telephone 1vorking on 1000 
.meters (if ordy Unk Sam w01ild slick our 
phones up there n ,rnd other work on 180 

meters. Now Gl'eat Britain is roughly 
200 miles wide and 600 miles long and sta­
tions are getting pretty thick, so that power 
and w-iive length isn't at all bad; yet a 
well-known English amateur writes us that 
operation under such conditions i.s "worse 
than useless." Not a bit of it, O.M. ·we've 
vot a crew over here who could hitch up 
~ couple of bottles and install an American 
regenerator and give a cast-iron guarantee 
!:o work from one end of the islands to 
the other with the lO watts of C.W. on 
180 meters, the wonderful aerial regula­
tions of your P. M. G. notwithstanding! 

We cannot tell you, British Amateurs, 
how glad we are to learn that you have 
heard our :signals. We eongratulate you 
on vour wonderful work and we thank 
you·· £or your co-operation. You buckled 
down to that big job because it was there­
to be done and you were going to show u~ 
that you could do it. We would like to 
see this same spirit directed at this bmti­
ness of relaying! 

We ar~• filled with the hope that the 
Transatlantic demonstration will inspire­
British amateurs with the desire to par­
ticipa'fe in the benefits derived from re­
laying; that the British authorities, s.:;eing­
the demonstrated possibilities of such eom­
munication and recognizing the potential 
value to their country of having such sta­
tions, such technical data as result, and 
such· a corps of trained operators, will be 
minded to ease up on the restrictions now 
imposed on amateur work; and tltat under 
proper leadership thi>re may come into 
being in the British Isles a traffic-handling 
organization similar to our A.RRL.; so 
that some day the amateurs of these two 
g-reate.st English-speaking eountries may 
dear their hooks each night of free dtizen 
messages for the other country-radio 
hands across the ~ea! 

C. W. and Spark 

I T'S early to ,,t.art drawing conclusions 
and we haven't any report as yet from 
the British listeners, but vre must ask 

our readers to compare the number of 
C.W. stations e,Jvied by "Mr. Godley in 
Scotland as against the Sparks. We 1.m­
derstand this was done on a Super-Hetero­
dyne n;eeiver which of all equipment give<, 
,;parks the best advantage, thus aceentu­
ating the difference. Many of t.he CW. 
stations were of ridiculously low power- • 
some we know had less than fifty watts 
in the antenna. 

To this add the recent over-iand ree,:,rds 
•~f the C.W.••;·-the continent ,,µ~nn.ed o!' 
tiftv wi1tts. ior ;,xample-and ;t B evi­
dent that the ariv;intage of C,W. t.1:ans­
n1i8sion over 8park i; ab~nlute1y OV(~r--

((:on,·f 11drd nn paae .~;'"'!/ 
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With The Radiophone Folks 
The Westinghouse Radio-Phone Service 
'.rhe radio-phone concert and bulletin 

:service of the Westinghouse Electric & 
!'fanufacturing Company is immething new 
m the world. It is sent out to an audience 
scattered over a half a million square miles 
and b absolutely free to the public. 
. On the roof of the Company's plant in 
Newark, New ,Jersey, is a powerful wire­
less transmitting station. Down on the 
first floor i,; an attractive studio, equipped 
w~th vario~s musical instruments and hung 
with ,'.urtams to make it sound-proof. In 
this ,;tudio, artists sing or play, and 

speakers deliver lectures or give 
out news bulletins. These mes­
sages are caught by a sensitive 
microphone, located in the studio, .. 
and sent by wires . to the :;tation ·, 
on the roof. Here they are "broad­
casted", going out through the 
E"ther in all directions at the rate 
of 186,000 miles a second. 

The mesBages can he heard by 
anyope within a radius <>f 100 
miles nf Newark, though aB a 
matter nf fact, reports of their 
reception have come from Canada 
Wisconsin, Florida, and 600 mile~ 
out at sea. 'rhe messages are 
heard dearly and distinctly, and 
the tm1e quality of the music is 
practically perfect. By the use of 
a sound magnitier, 1everyone in a 
room ,.,au enjoy the service. 

The Westinghouse Company's 
program is ,,f a high nt·der and 
provides a g'reat variety of en­
tertainment. •Ii: v e r y e v e n i. n g 
from 8::20 to tl:15, a concert is· given at 
which well-known opera and c,mee.rt stars 
frequently :•sing or play in person. At 
8 :UU l'.M., a digest of the day's news is 
sent out by the Newark Sunday Call. 

An espedally popular feature is the 
"Man-in-the-Moon" fairy tales for ehildren. 
written by Miss Josephine Lawrence of the 
Newark Sunday Call, and sent out '.rues­
days and Fridays nt 7 :00 P.M. These 
stories delight the youngsters, and "Man­
.in-th.e-Moon" parties are now being given 
:regularly :ill over the reception area. At 
many of the:;e parties the ehildren are 
ushered into u darkened room just before 
7 :(HJ P,M., and e::wh is handed an E-ar­
phon~, s.:onnerted with a receiving set. An 
1llununated moon lends atmosphere to the 
occ:-aslon. ~;urldenly out of the silence eomeB 
a voic~··Hello, i:·hildren. are vou ·1isten­
ini.(? This is the Man-in-'the-Mo.on talking-. 
What do you suppose I saw today'/"--and 

a wonder-story follows, interspersed with 
musical selections. 

In addition, news bulletins are given out 
during the day . .,.,Pry hour on the hour; 
the official Government weather forecast is 
sent out three times a day; and the official 
Arlington time-signals are made available 
for amateur receivers at 10 :OU P.M. Other 
features, such as election returns, bulletins 
n:l' championship baseball and football 
games via direct telephone line .from the 
fields, lectures by famous seientists, and so 
on, arc given from time to time. These de­
tails are announced in advance over the 

Artists' Studio. WJZ, Newark 
radio-phone and are given in weekly pro­
grams issued by the r:otnpany. 
- AH classes of people have welcomed this 
service, but none more than the farmers. 
They are :now for the first time in instant 
touch ,vith the rest oC the world. They 
can obtain the news the moment it happens 
and can hear the hPst of music every night 
in their own living rooms. 

The Newark f'tation is located upon the 
roof of the W e,;tinghouse factory huilding 
at Plane & Orang-e Streets, uear the 
Lackawanna Railroad station in Newark. 
'rhe antenna and counterpoise are support­
ed between a ,;teel ;.;taek which extends 114 
foet above the roo:f lev .. l and a :,special 60-
foot mast mounted on top ,:,f the building­
about 150 feet from the stack. The aerial 
c1.H1sbts of i'uur \Vires E-qually ,,pac•ed on 
20-foot s p1·eaders; the ,:onnterpoise is 
identical, but im;tead of swinging from the 
tops of the ~tack, and like the mast, it is 
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mounted about ~O feet above the roof. Thus 
the effective separation of the two sections 
forming the radiating system is about f/4 
feet at one end and 40 feet at the other, 
giving a net effective height of about 65 
feet. Six-wire eage downleads run from 
both narts of the aerial to the radio station, 
which is in a special building on the roof, 
and are connected through double-throw 

Interior of \V.rZ, Newark 

grounding switches. 'rhe natural wave 
fength of the antenna-counterpoise struc­
ture is not far from 500 meters, so that 
for transmission on 3t.i0 meters (the normal 
operating wave length for broadcasting) 
series condensers of 0.0005 microfarad are 
insel'ted in eaeh eonnection. These are 
dearly :,;hown directly below the lead-in 
insulators in the illustration of the interior 
-0f the station. 

'J'wo three-electrode \'acuum tubes are 
used as oscillators for radio-phone trans­
mission and i:hree sc,mewhat similar but 
i:ipecially designed high-impedance tubes 
modulate the radio frequeucy eurrents 
generat-e-d by the other pair. The antenna, 
-counterpoise, g·rid and plate leads are all 
eonnc,·terl in the split-coil ,:,sdllation dr­
-cuit to the flat spiral inductance illustrated 
on top uf the radio set. This eoil is made 
of fiat 1:opper strip mounted on micarta 
spokes. and is grounded at the minimum 
potential point nearly midway between an­
tenna and counte1·poise. 

The o,:dllator and modulator tubes :run 
on 20011 volts direct eurrent, which is pro­
duced by a :0iingle-cummutator generator 
driven by a direct-connected 2-phase 1.JO­
t•ycle, 5-H.P. motor. Special filter circuits 
are provided to suppress the commutator 
hum of this machine, with the result that 
·nntgoing spi:>ech and music is heard with 

very little ,,xtraneous noise from the 
dynamo. The filaments of the five large 
tubes are lighted by alternating current at 
10 volts, this being drawn from a trans­
former; in this drcuit again it has been 
found necessary to provide a i:,,•-rounded filter 
arrangement to eliminate the foreign noise 
of the 60-cycle alternating-current used. 

The three modulator tubes are 
connected on the plate-modulation 
plan, and are supplied with voice­
frequency curre!1t. from a speech 
amplifier contammg two three­
eteinent vacuum tubes. An in­
genious arrangement compensates 
for the inherent distortion which 
is s1, often found when vacuum 
tube transmitters are operated at 
full power for radio telephony, and 
the clarity of the speech and 
music s e 11 t out from \V,JZ is 
limited only by the characteristics 
of the standard long-distance wire 
line microphone used to pick up 
the sound waves and transfer 
them in electrical form to the 
::;peech amplifier. 

Not the least interesting feature 
of the st.at.ion lies in the eompiete­
ness with which its details have 
been worked out. 'rhe •s'.omplete 
radio transmitter is enclosed in 

metal screening and glass, and a blower is 
provided to hold the tube temperature at 
the best operating value. A switchboard is 
mounted on the right-hand side uf the 
transmitter ;:,o that the set may he eon-
11eeted to the station microphone for an­
nouncements, ,;tc., to the shielded pick-up 
device used for phonograph reproductions, 
or to the studio which has been built on 
the first tloor of the factory building. 

This studio is specially designed for con­
eert work. It is attractiv,!ly furnished and 
is located where it i.s convenient of access 
to artists. A grand piano and other mm,i­
eal instruments form part of the equip­
ment. and the walls are hung with heavy 
curtains in order to deaden echoes and cut 
,:,ut outside snunds. A variety of micro­
phones is used for various kinds of work, 
such as solos, quartettes, lectures, etc. .An 
interlocking ~ystem of light signals and 
switches connects this room with the trans­
mission station t•TI the :roof. 

The~ radio station is also equipped ,vith 
a standard 'Westinghouse medium wave re­
,•eiver, with a wave length range of 150 to 
fiOOO meters wave length. .After the night­
ly musical programme, which runs from 
8::30 to \!:15 P.M .• the B:55-10:00 dme 
::ignals from Arlington are received on this 
outfit, using a long single-wire antenna, 
and transfered electrically to the radio 
hc'lephone transmitter. 'rhus the time-
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signals themselves, with the characteristic 
spark tone of Arlington "NAA", are re­
transmitted on g6o wave length for the 
benefit of .listeners having short-wave re­
ceivers. Obviously there is no appreciable 
time iag in this retransmission, and con­
sequently a,,curate Naval Observatory time 
is made available in the amateur wave 
length rnng:e. 

'l'his station is one of a series of broad­
i:asting stations er;t.abUshed by the Westing-
house Company. Others are located at 
Pittsburgh, Pa. (KDKA, :mo meters), 
Springfield, Mass. (WBZ, 87!'i meters), 
and ' hicago, IH. (KYW, :::GO meters); 
Additional stations will probably be opened 
in the near future. These stations grew 
out or the ec,mpany's experience in building 
radio-phones for our airplanes in France; 
and form the first system to he operated 
on a ,·r,ntinuous and regular schedule. 

'rhe new Westinghouse station at Chicago 
(KYWi nperates during the grand opera 
season, which lasts for ten weeks starting 
November 10th, ,,very night from 8 :00 until 
;~1 :00 (\,n~Tal Time, ,c~cept Friday . ~md 
ounday. (.,rand upcra is also transmitted 
from :.:'. :OIi until 5 :00 Baturdav afternoon 
Op Friday night, a phonograp·h concert fa 
g,ven :from :::: :Oil nntil !~ :I.JO P.M. Central 
Time. The> station is operated at :J60 
meters wave length. The power is identi­
(,al with the East Pittsburgh and Newark 
:;tations, i.e., the ,wt consists of two 250-
watt tubes as oscillators and three 250-watt 
tubes as modulators. 

Rumor has it that the next Westinghouse 
phone stations to hrc, erected will be at San 
Prancisco and Dailas. 

Absent Rotarians Addres.e,d by \Vireleas 
Rotarians 1t;,semhied reeently i.n more 

than lifty towns within a radius of (,1w 
hundred miles of Pittsburgh, to listen to the 
speeches .,f the R,:,tary Club International 
Vice Pi·esident, Ralph Cummings, and 
District l¾overnor, Roy Neville, '.vho 
addre~sed Pittsburi;rh rotarians in Mc­
CrPery's Dining Room. They received the 
a<ldre:os.-s hy i;he aid of the wireless tele­
pholl<'l, throug-h a rranr:ements made by th., 
We:c;tinghuus~ .Electric & l\fanufacturing­
Company to broadcast the ;;peeches through 
its radio station KDKA. In ad<iition, many 
other people were able to hear the speeehes 
of these prominent Rotarians. This was 
the first time in history that a meeting of 
this nature was received by other branches 
n~ the organization at di_fl'erent points, 
~vrth~mt the members attendmg the gather­
mg m person. 

Canadian Broadcasts 
The Marconi Wireless Telegraph Co. of 

Canada, Ltd., operate phone -broadcasting 

,:tations at Montreal and Toronto which put 
out news, market reports, musical enter­
tainments, etc., every 'l'uesday from 8 p.m. 
to H :80 p.m. on a wave length of 1200 
meters. 'J'he power of these stations is ½ 
k.w. and their normal range 200 miles. A 
third station of identical characteristics is 
nearing eompietion at Halifax, N. S., but 
full a:l'rangements for its operation have 
nut yet been made. 

Radio Recovers Another Auto 
Another automobile was returned to its 

owner in late November thru radio. The 
mad1ine vnrn owned by a re:iident of New­
ton, Mass., stolen in front nf his home, and 
was recovered the next night in Nashua, 
N. H., as the result of one of the 1:egular 
broadcasts of the Boston Poiice Dept. from 
the station of the American Radio & 
t{esearch f:orpn. at Medford Hillside. 

'fhe machine was found abandoned in 
Nashua and the police notified. Upon loc,k­
ing over their list of police items received 
regularly for them hy Henry l<;. Hall, a 
local amateur, they were abie to identify 
the rnachine and return it to its owner. 

Messrs. Doubleday-Hill Electric Co. an­
nounce the installation of a hroadcasting 
radio phone at Pittsburgh with a range of 
about 700 miles, wave length J.iiO meters. 
Regular schedule will be announced soon. 

On Nov. 20th Rabbi Louis Hernstein. of 
the Har Sinai 'rcmple, Baltimore, delivP..red 
a "wireless i,;ermon" to that dty and ~n­
virons via the radio station of C. Zamoiski, 
8RM, under the auspices of the Maryland 
Radio Assn. The broadcast was a imccess 
in every way, the service with instrumental 
and vocal music being reported clearly re-
1:eived all over t.he dty and :-mburbs. · 

Public Health Broadcasts 
The facilities of Naval Radio Station 

NSF, Naval Air Station, Anacostia, D. C., 
whose signals are well known to wireless 
operators- over the greater part of the 
country. have been placed at the disposal 
r.f the United States Public Health Service 
for the biweekly broadcasting of public 
health information. Thru the eourtesy of 
th.-, Clwsapeake & Potomac 'felephone Co., 
an ag:reement has been reached whereby 
that company permits its lines to be used 
for remote eontrol of this radio station. It 
is therefore possible for the Public Health 
Service to broadcast talks, lectures, and 
other information directly from its offices 
or from any other point on the telephone 
;;ystem. 

These broadcasts will be given out twice 
a week, on Tuesday at 4.15 p.m. Washing­
ton time, on 1100 meters, and on Friday 
at fJ :00 p.m. Washington time, ·wave length 
1l50 meters. The 4 :15 p.m. schedules should 
have a :range of 250 to 300 miles and the 
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D p.m. ,;ehPdules a range of JOO to l.fiOO 
miles, according to atmospheric eonditions. 

The inauguration of this service marks 
the flrst time in history that the radio 
telephone has been used for such purposes. 
Operators receiving these reports are re­
quested to inform the Surgeon neneral of 
the United f:tates, ·washington, to that 
effect. 

Concerning Ether Vibrations 

TH]TI _ _:followi_ ·ng excerpt. s f~~m a lee.tu .. r~ 
(!elivered rec.-ntly by Lieut, E. W. 
:-Stone, U.S.N.R.F., before the Com­

monwPalth Cluh of (;alifornia, at San 
:wrancisco, wi.ll be helpful to students .in 
gaining an i<lea of the relation obtaining 
between light, heat and radio waves. 

"Communication by ·wireless is ('arried 
on hy ether waves,· and i.t is helpful in 
under;;tanding these etheric or electro­
magnetic waves to eonsider waves on 

tvater, which are dostily analogous. If we 
drop a roC'k into a pool of distilled water, 
there will be waves radiated in all direc­
tions from the center of the disturbance. 
These waves consist of crests and troughs 
----,the crests, of course, constitute the top 
part of ,•ach wave, and the trough, the 
lower part between each two waves. We 
measure_ the length of such waves by taking 
the distance between the crest of one wave 
and the ere~t of the next :succeeding one. 
This distance is, of course, the same as 
t.he distance between the troughs of any 
two suece,;sive waves, and this measure­
ment is C'alled the wave iength. lt is oh­
vious that as we increase the number of 
waves radiated in any unit of time, say 
a ser·nnd, they will be more dosely crowded 
together, ,su that the wave length iH. de­
erea~ed. 'l'he number of waves radiated 
per ,,,c,,•nnd is •:ailed the "frequency", and 
it is readily ;oeell that ns the frequency is 
increased, the wave length is reduced. 

*'Sound ,vnvest v,rhich affect the E-ar, 
trav~l on ::-t g'as, a l.iquid or :1 solirl, a~ 
!:heir ennducting media. The ,·ar i;s f,nlv 
S(•n~ddvp. t.o sollnd vtaves (,f- definite :tre~ 
quenC'ie:--rrom IG l,·, about ~,2,000. This 

range of frequencies is indicated on this 
i:hart, as shown, but the waves used in 
radio transmission travel on an entirely 
different medium, which pervades all 
space and which, ior want of a better name, 
we term the "ether". 

"In the l880's, l believe it was 188!'!, an 
Engiish physicist by the name of Maxwell, 
advanced the theory that light ,vaves, a~ 
we commonly know them, nre eteetrn­
magnetic waves traveling on this myster­
ious ether--the differenee in C(,lor in light 
waves being :-;imply a difference in fre­
quency or wave length. 'fhese light waves 
travel at n. speed of 18G,OOO miles per 
second, or 7% times the <'ircumference of 
the earth. Wireless waves are e;{actly 
the same nature as forht ,,yaves, and have 
the same velocity, so that lf it were po:;,sible 
to huild a ~.ufficiently powerful station, we 
should he able to transmit a radio wave 
7% times around the earth in one second. 

"Since Einstein published his now fam­
ous Principles of Relativity, there has 

been some doubt in the minds of scientists 
as to the necessity for our arbitrary con­
ception of this almost :fictitious .-r.her. If 
Einstein is correct, there is very possibly 
no mysterious ether at all, but I hope you 
will not ask me any quqestions about his 
Theory of I!clativity hecause I happen to 
he one of the unfortunate many who are 
not educated to the point of understanding 
the fourth dimension and theories of 
relativity. 

''lust as the ear has .;•;:-rtain frequency 
limits pf ciensitivity, so also will the eye 
,,,esp,md to wav,;s of given frequency nnly. 
'rhe lowest frequency to which the .::ye will 
re;,pond is ::,.bout four hundred millions of 
million;< per SeC'ond, ,rnd electrical v1aYP~ 

:',triking i:he retina of the rc:ye at this fre­
quency register the co.lor red nn the brain. 
The highest frequency to which thC' ,,ye 
will respond is just uhout douhie this fre­
quency, and at thi:; rate of ,·ibration, we 
,,ense the e,·,Ior violet. 

"This hanrl of enlors indicated here. 
whieh ;,·ou will recognize as the primary 
c:olors of t.he rainbow, range succe::::~:iv~iy 
frc,n1 1~ed. orange, yellow, gTf-P11. blue. 

(C'uneludcd ,,.,l pf.lye .,~ ;' _) 
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71.e O ei-atini 
Dep im.ent 

F. H. SCHNELL, Traffic Manager 
1045 Main St., Hartford, Conn. 

'1'°'HE message traffic report will give 
;,ou an idea of how traffic is being 
handled in the divisions. '.rhe in­
dividual honors for this month be­
long to the New I<Jngland Division. 

;J>.,J;,,.:l#'ill·*'""~ff~~ff¼:ilii>~ 

!"· A. V. JOHNSON, lDY ; 
"~ Lynn, Mass. t 

i .HJ7 messages i 
" 

New England Division 
ffffffff.ffff:t:~t:-t:-ff~ffff 

manager of the Pacific Division and Mr. 
Howard F. Mason, aa~J5 ::xrd A venue 
South, Seattle, Washington, was appointed 
manager of the Northwestern Division. 
Hoth appointments were made after the 
amateurs in the respective divisions had 
cast their votes for the man they wanted 
to represent them as their division mana­
ger. The above two men received the 
majority of votes in their respective 
divisions, and therefore were appointed. 
"We earnestly request each and every ama­
teur in these two divisions to lend a hand 
and report regularly and promptly all 

The outstanding piece of work for the message traffic (designating whether spark 
.month took place on October 2[frd when ot· CW) and general activity in his immedi-
2A WL passed 2;', messages to 8DE with ate locality. 

Message Traffic Report by Divisions. 
NOVEMBER 

cw SPARK TOTAL A.R.R.L. Aver. 
OIVISibN Stns. Msgs. M.P.S. Stns. Msgs. M.P.S. Stns. Msgs. M.P.S. %Tfc Stns. M.P.S. 

Rocky Mtn. 0 0 () !) 574 ii4 u 574 64 .040 fl4 9.0 
Delta (J 0 0 7 7)24 103 j 72·-t 103 .051 88 8.2 
E. Gulf lO -i38 '1.4 6 95 12 16 fi3a :rn .o:n 78 fi.8 
w. Gulf " ~:tt:>6 122 ao \Hl :m :33 1277 ~m J)89 2!\1 5.5 r~~ 

St. Law. I) 0 () 
,.. 115 17 7 115 17 .008 21 fi.5 ' Northwestern (J () 0 16 620 :Jt-l 16 !:20 BH .043 142 .u 

1C,mtral :1:1 786 24 !H 3274 54 94 4060 ,rn .284 1011 ·LO 
Roanoke r, -!82 H6 i:) 80 ,., 9n ..... 8 fi62 70 .039 1Mn ID 3.3 
"(Jntario 4 210 00 a t12 ::11 7 :rn2 49 .023 104 :J.2 
Dakota 4 :14 0 H 118 13 1'' ,; 152 12 .011 54 2.8 
Midwest fi 149 :30 1" .o 752 51 18 !lOl 50 .063 8fi3 2.5 
New Eng. ,, 209 52 11 10B0 !19 15 1299 87 .090 1344 2.0 
"Atlantic (l•-, 1522 !iH !~1 1650 53 54 :3172 59 .221 1742 1.8 .;..u, 

\Vinni peg l r) G l 2 2 ;!. 7 5 .001 5 l.4 
........ --~- "~ 

:)2 12:n ,rn 207 10097 
rr1-•tal spark messages, 10097 = 70.5 ';It,. 
T,:ital c.w. rnessage8, ~t~:11 =..: jfJ.5 ~{. ~ 

:1 Q'I'A ,m only three words. What makes 
this ,nore h1teresting is that both stations 
used CW and it is daimed that at this 
time (betwee.n 7 and 8 p.m.:i the spark 
would not have g-otten through. SA WP 
with ;Jli8 messages and 2BK with !178 did 
c{ome might:v f.:'ood work. But for the fact 
that the )iJaSt at 20M came down. our mes­
sage traffic would have reaehed a higher 
total. 

Two rrew appointments Wf're made dur­
ing- the past month. Mr. ,T. Vance Wise, 
Walnut Grove, Oalifornia was appointed 

,w 2B9 1-1:~28 :18 1719 !3.0 

"Attention is ealled to the report of the 
East Gulf Division which Mr. Kruse calls 
the "CW Divhdon", and rightfully it is the 
CW Division. 'I'he message traffic report 
makes that clear. 

NEW ENGLAND DIVISION 
G. R. Entwistle, Mgr. 

Traffic handled in New "Bjngland Division 
this month reacherl 1289 messag;es. The 
Hpdngfieid Traffic Convention brought us 
all together and :mcceeded in pointing- out 
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our main difficulties. A.D.M. Robinson, 
iCK, reports for his gec~ion in~reased 
l:t<·tivities with .I ohnson, lDY, handlmg 4l!7 
msgs. during the month. lASF handled 
,)(l messages, lSN \'14, lRV 76, lBJ.E 52, 
lZE :!,Hi. 

.F. C. 1<1stey, lAFV, of Salem, has in­
Htalled a new :.!00-watt tube set in con­
junction with his new 75-ft. mast and 
vertical antenna. lZE has rebuilt his 
antenna. adding IO wires and now has ,rn 
wire:<, 100 ft. \ong in the aerfai. . He has 
installed a I 00-watt tube transmitter and 
completely junked the spark . ,;et_. 'l'he 
antenna system at 1CK ls out of order1 
having hiown down during the storm, an,1 
trattic must take some other rnute 101· t.he 
pre»ent time. . . . . 

1 •rs. iLV.M. Mix, reports cons1cterable 
adivitv in his section. D.S. Nichols' sta­
Uon l.HM has been out most of the month 
owing to biown n,ndenser and dislocated 
antenna. lHO has been out of town bnt 
is back now and will handle bis u»ual 
amount of traffic. '.rwo new traffic stations 
have ,:orue to the :front in the Southern 
Connecticut District. These 1:<.re HV and 
1.A YQ who are both doing fine work. u:JN 
alid 1A WE ate hoth handling a ,:,msider­
able amount of traffic on CW. 'l'he ;;tation 
of the Sprinirtleld Hadio Asso;•iation, 
lBWY, is in r,,gular operation, and Spring­
field cannot be dasso2d as a foreig'Il co1mtry 
longer. 

(l.S. Randall, lANQ, rc,oorts radio in his 
district a,; v1,ry :a.dive. - lBRW, lBGF, 
lANQ, lADP. and lQ.P are handling about 
all the tramc' thru the Hartford District. 
1II at Wallingford helps out ,?-<>11siderably 
".ivith Suutherll-- C,.n1nectfrut· traffi,~o 1 A.DP, 
using· \i kw spark in 'raritfville, ls elear­
ing SDrilud:leld traffic, lBRW is e!earing 
same ,vith :iddition ,,{ ·western Massachu­
setts, lBGF is dearin.2' to the '.~nd, 3rd and 
8th districts. This µIan of &.!lotting the 
direction of traffic SH;;ms to be the most 
satisfactorv 1t.t:rangement. lTS handled tl2 
msgs., lAYQ, 60; 1(~P, :10; lANQ, 27; 
iBGF, 20; 1BRW, 1:!; U.DP, G; 11V, 5; 
lBM, 2. . . . 

A.D.M. Castner. J UQ, <'eports marked 
improvement in the Northern :'i,;dion. At 
Saco, 11:!AS, ls hi,ndling- traffic for ich11.t 
region. 1 UQ and lAKY in Portland are 
both working phone sets. 1 UQ has worked 
to Ihe 8th district and 1AKY is QSA 100 
miles on voice. lFV is in full swing, doing 
excellent work with 1 KW transformer and 
sync. gap. lASW, lBQL, lOL, ICCH, 
1CIB, lBLJ, lUQ, and lAKY are all on 
the job. 

In Bath, Maine, 1ACO has succceeded in 
getting bis set to percolate beautifully. He 
fs now working fine DX, including 2's, 3's 
and 8's. 1 UL is holding the same record 
and has a re2'u1ar schedule w:ith Canadian 
9AK. lAPT and lAHD are in on the 
activity, and 1CDO will soon have a OW 

outfit. Gardner, Maine, is comin~ to life 
and lAPO is in to complete the eham north, 
and lBHR is ttlso aiding the situation. At 
Ro~kland, lAS,J Is constructing a . CW, set 
and is <1oon to call a meeting of the J'-nox 
County Radio Club. Bangor h~» f!nally 
broken into the DX game and 10T is re­
ported and has \vorked. many 'of the Ts, 
:rs and C:':s. lBIB and 1BLS have tme 
phone sets in Lewiston. 

EAST GULF DIVISION 
8. W. Bem1ing, Mgr. 

In this firi;t reoort I want to thank the 
men of ,,ur E1ast Gulf Division for the 
wonderful ;;µirit r,f en-operation they _have 
:,hown in helping us get the riivisioD: lined 
un for relay routes. Kverything 1s not 
running HS smoothly a~ it should but Vfe 
m·e eonfident that by next month we _wrll 
h.., ·well cm our w-av t<J the title ,,f "the hest 
~i~d. rno;;t '='ffieient

0 

traffic-handling division 
ln tht~ LT.S. and Canada." . . 

The following appc,irn:ments have. been 
made bv the Manager: M. Fi Harrod, Box 
467, ·or1ando, Fla.; District Supt., S,tate of 
Fla. V. C. Mcilvaine, Box 1~, A.uburn, 
.A.la., District .'Supt., State of .A.la. W. B. 
Pope, Hi7 Dearing- St.. Athens, Ga., 
Assistant :Division Manager. 

The following appointments have been 
made bv the Ass't Div. Mgr.: W. C. 
Etheridge, Woodruff, S. C., District Supt., 
Stare o:i' :S. C:. G. L. Hight, Rome, (+a., 
District Supt., North Ga .. Geo. P. Hrankin, 
,Jr .. Macon, Ga., District Bupt., Middle i3·a, 
J. ·i£. Hodge, Savannah, Ga., District Supt., 
South Ga. · .fohn Banks, .;fr., La (,range, 
Ga., Citv Mgr. •>I La (}range. 
· Flo~ida Dfatrict: Mr. Harrod, a live wire 

of the 100,000 volt variety, ha,; he.en after 
the men in his state ,;ince Nov :-.,th and ha!! 
e.uccee<led in digging up n;lay material that 
was u.nthough1; -,:;f iie:fore. In ,r acksonville, 
M. D. Clark,, 4BP, has (':te;i appoii;i~ed 
CitV Mgr. :;nd repmts that '¼LJ.6 usmg t,,W. 
ha; be.,en clearing ail the traffic thru the 
eity. He will be a,;;slsted next month by 
,fFlP arni .fE:Z using spark and ,L-1.0 using 
C.W. :;:;t. Petersburg: We have a 1ine 
prospect for a g:<)uci C.\V. station which is 
being constructed by Mr. E. R. Hall of that 
dtv. · Clearvrnter: L. VV. McCiung has 
ah;,ut (,1·,mnleted his ::'.f>O watt C.\V. set 
and expects to hf' in direct communication 
with all }";ast Gulf ,;tations with in the 
month. West Palm Beach: .iDL, 4:0Z and 
JAW ,n·e ahout ready to bust loose with 
good C.W. sets and will he the connecting 
link between Orlando and the Keys. No 
report thir, month from Miami. Key West: 
Manuel Fernandez, •!BO, has been ap­
pointed Dist. Mgr. of the Keys and will 
;,et Kev West and vicinity in shape at once. 
"' Alabama District: Supt. Mcilvaine re­
ports that much interest is being taken by 
the men in his state. Mobile: G. L. Barnett 
has been appointed City Mgr. and reports 
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that several stations are being constructed 
and that r;KB is at present in operation 
having handled G msgs. for the month. 
5SL and 5,JZ will be on the air in a fow 
weeks and these three stations should be 
able to take west-bound traffic from Pla. 
:;tations and east-bound traffic from New 
Orleans ;;tations. Montgomery: P. P. 
Brooks has been appointed City Mgr. and 
reports that prospects at present are not 
very encouraging. Mr. Carrie, our most 
promisin~ prospect for a ~ood C.W. '1tation, 
1s expectmg to he transferred nut of the 
city and is delaying the installation of his 
set. The Sidney Lanier High School is 
installing a good set but as usual with 
schools the progress is very slow. Several 
men say that they hear 5XA regularly in 
Montgomery. 

Birmingham: Mr. Paul ,Tones has be,en 
appointed temporary City Mgr. but failed 
to make a report for the month. From 
other sources we are informed that the 
Birmingham bunch is only interested in 
seeing how much local QRM they can raise. 
5XA is reported to be pounding thru regu­
larly and should have no trouble in working 
Birmingham if they had just one good DX 
station there. Eastern Ala.: 5XA using a 
[,OO eycle set on 250 meters and a fow 
powered ICW set on 210 meters is handling 
practically all o:f the A.R.R.L. traffic for 
the state. They have a bunch of good oper­
ator;, there and a1·e keeping a continuous 
watch every night. It has been reported 
that a station in Anniston is beginning to 
reach out and work DX but at present we 
have no data on this station. The eall is 
f>ON we believe. 

S(lutb Carolina District: Supt. Etheridge 
::;ends a very encouraging report for the 
month. He writes that S. C. has only a 
few 8tations, most of which are, as he 
expresses it, "wild anrl woolly". He eites 
an instance of a station he visited recently 
where the owner has a 1[: KW transformer 
coupled to a 1:ondenser as big as a trunk, 
using an O.'r. with 1.8 turns in the primary 
circuit, t,,upled to an antenna 140 feet 
long and JO feet high without any sign 
of a si,ries eondenser. Hi! He states that 
it is his intention to take as much interest 
in the "other fellow's" set as he does in 
his own, "nd will make E:>very effort to line 
up such stations as already exist in an 
endeavor to p,:tahlish a relay route thru 
his section; or at least arr11.nge for the 
forwarding from and reception of msgs. in 
his state. '!'here are promises of two good 
stations in Spartanburg. Mr. Fred Boyter, 
chief dectrician of a local plant, is build­
lng a ,;et. 

(fr.-.-.nwoorl: At least two g,ood relay sta­
tions if the prospeds are a:1 good a,; they 
look. Greenville: There are -a couple of 
cw- stations here. There are two small sta­
tions in Anderson and Mr. Harry Wheat 
of Gaffney possesses some good equipment. 

To date no concerted efforts in making 
tests, etc., have been made but such work 
.is promised in the early future. 

North Ga. Dist.: Supt. Hight reports that 
,rnQ using spark and CW has been doing 
line work this month. He carried out some 
,mccessful tests on radio fone with Atlanta 
and Cedartown, both his voice and music 
being heard QSA at both places. He has 
worked up quite a bit of enthusiasm in 
Cedartown. Some promising material there 
in 4IJ and 4DA. He is now trying to arouse 
some enthusiasm in Cartersville and if he 
is successful we will soon have a "sure fire" 
route from Rome to Atlanta Yia Carters­
ville, Cedartown and Marietta. ,1BQ says 
if you are blessed with ''better halves" and 
"you·ng squirts" you will certainly find the 
dove of peace more in evidence when using 
CW than in the ''old days" when the 1 
KW "coffin" was drawing :rn amps and 
discharging thru an 18 inch rotor i.n the 
open. (Hi-'r .. M.) 

Middle Ga. District: Supt. Rankin has 
had no time to get a line on general con­
ditions in his territory. Five stations are 
reported in Macon but so far only two have 
been able to at'complish any DX work. 
4AS, Mr. Cargel's station, has a fine foca­
tion and is developing into a fine relay 
station. Mr. Rankin's station, ,JBK, has 
discarded his ::;park set and at present 
is handling traffic on CW. A good station 
is under construction in Columbus. 4BW 
and 4JH are in the DX class. 

South Ga. District: Supt. Hodge sends 
us a good report as usual from Savannah 
but has had no time to get a line on the 
men in the rest of his territory. This 
month 4GL leads with 187 msgs. handled, 
\\rith 4BY as a good set'ond with 102. 
4.FF comes third with 20, and ,lEL has 5. 
This is iine work for one city and we don't 
mind saying that if another city in Georgia 
would show the co-operation that 'the 
Savannah fellows show, we might be able 
to handle more traffic in our division. 
Nightly communication is held with Florida 
on CW and traffic ean be promptly handled 
to and from that state. A.11 spark traffic 
should be routed thru 4I<'D and -!UN in 
Midville, Ga. They are in a position to 
handle this work promptly. We have two 
records for our division that we are proud 
of and want to Hhow them. -iGL was heard 
by a steamer in October 2:150 miles north­
east of Savannah and 4BY reported (.jSA 
on Nov. 16th by steamer 2800 miles from 
Savannah near the English Coast. 

Midvii!e: ,ffi'D reports that eonditions 
have been very poo1· for any g-ood relay 
v,ork thru his seetion. He has been co­
ordinating reports of "low" and "high" 
pressure from the weather bureau with his 
Log nf swinging and fading ,signals, no 
signals at all, etc., and finds that such 
weather has a very marked effect on radio 
,,ignals. He finds that from those parts 
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of the eountry showing a iow pressure 
(barometric) uo signals come and as the 
area of Jow pressure moves across the 
eountry the (.JSS or abseJJce of signals en­
tirely ls dosely aligned with this .!ow 
pressure territory. .Msgs. handled, 21. 

Lagrange: .Mr. Banks, City Mgr .. reports 
that he is the oniy man handling any 
traffic thru his dty. He is at present 
using a high voltage ":sink" gap ;wt :-ind 
has worked stations in all districts except 
nth and 7th and has been heard in ;rn 
states and Canada. 

)..thens: O . .M. Pope reports that he has 
been so busy keeping the wolf from the door 
that he hasn't had time to do much work on 
his old roek crusher. Howeve>r he ha!S ben1 
able to f\it down to the old s,•t and tear 
off 16 1nsgs. in the last 5 or f\ days and 
promises to make 4GL and 4HY step some 
for first honors next month. ! Don't make 
such rash statements, Pope, OM, the D.M. 
is using CW now and ·will have the ol<l 
rol'.k crusher on in a few weeks, so eount 
him in on that first honor stuif . .:......H.'?l.B.) 
,JAG is n.nanging ,schedules with se;1•era! 
,~ig:hts and nines and it is believed that a 
great deal of traffic <:an be handled by long 
;jumps thru JAG in case he ean find a re­
liable outlet thru 4YA, 4XC, '1FD, !G-N. 
4HY <:,r ,lGL. A g-ood spark route will he 
thru 4AG. •lFD and 4BP to Fla. 

Atlanta: The D.M. has ,,,; last brC>ken 
loose. with a c·w set and has, ln one week, 
almost ai:-.:·omplished his life's ambition; 
LP.., he lms worked 5X.A, ctn and ,fBQ. 
,Just a,; f\oon as ,JAG starts msing the littl.e 
hot.tles ];,.. will n,·complish it eDuq>letely. 
Never before has it been possibli> tr. vm1·k 
Fla. Ala., Rome, Ua. and . .-\thf'ns on spark. 
,!CO has been doing tine work on ten watts 
of CW and reports-HI msgs. for t.he month. 
-1XC l,as handled :!() msgs. 1,ince Nov. 18th 
Oook out 0lt,L). '.rhere are about ;rn :'\ta­
tiorrs in Atlanta but the majority of them 
seem to deiight in rah;ing local Q t{JYi rather 
than to take the troublP to t.nne their sets 
anrl join the DX nwks. 0 Lc\.U has about 
('.nmpleted his new .c.park set nnd '.Vi!! be 
heard in the air sooM.~ .Jc:<.: has a gn(trl 
station but in a bum location and then;'i'ore 
does not do thi> ec,nsistent work that he 
should. -JZF and .Jl<\J are still w,,rh.-ing un 
their stations and c';hould be ready · for 
operation soon. --tZF (~xpects to have a 
500 watt CW ,,ot in about a month. -1CD. 
station nf the Can .. r .Electric Company, is 
pnt.ting unt er.i1certs l-'V•.'ry ;~unday. Tue:s­
day, and Thursday 11ight at 7 :00 P . .M. 
Central Time. He ·will appreciate a report 
on hiB sig:11a.is. 

'rhe ''auiet hours" have been in <.-.tfect 
for t"hrl-'e· weeks but the ma.iority rd th.; 
;;tation,: in onr divisi011 >1re not r:,bservine: 
them. Dig out ::our }.ugust issue of \clST 
11nd post the schedule in your station. If 
you hear a ~tation working during this 
period don't eall him and tell him by radio-

drop Lim a card and remind him of it. 

ROANOKE DIVISION 
'1,V. T. Gravely, Mgr. 

Thi>' month :sees traffie moving through­
out the entire division with regularity, and 
t.hs>re are nnly a few points of importance 
'\,·hich al'en't repre::;euted. '!'he North 
Car<>lina ,situation is elearing np in great 
:,,hape, ( 'harlotte is being heard from, 
Statesville i,- working. Salisbury is getting 
r,nt, Greensboro is ~;etting in fine ,.hape, 
Winston-Salem i.s clearing traffic daily, a!S 
is Elizabeth City and -New Bern, also 
Wilmington. The University ;,f North 
Ca ;-,,lina at Chapel Hill will hf' in oper'ation 
with a .1.00 watt tube set, and v,ill prove 
\'(·ry helpful to the .:\.R.R.L. 

K. K. Kramer, b'!lizabeth City, D.S. 
Eastern Carolina, reports a gTeat deal of 
activity. ·with ,{EA, Parker, (oI New Bern, 
leading-JS ;;t:ations worked and 1:.:l msgs. 
handled. -!BX and 4BE, Goth of Wilmin_g­
lon, ate reported out of the game this 
month. ,.J.EY .ls reporte>d a~. having trans­
mitter trc,uhles, but has be<'n handling some 
trafiic, and has, also, btePn dearing ·with 
Norfolk, \'a., in the day time. 

"rhe Central Carolina District, under Mr. 
flunker, JCE, is on a' spurt. -lCE is getting 
out ,nth his cube :;ig-nals, and is now try­
ing- uut his ••wings" ,;o as to he ahie to 
i~et his bearings. · Salisbury is in the air, 
nnrl f,nlv t.·ecentlv. (•on1n11.1nication bas 
b.-en .,sti,blished J_;e·tween this i.u:oint ,n,d 
Charlotte. -IUX nf Greensboro is rt,ady, 
ctnd his ,,,[imals arf' ,·eaching nut nicely. 

The \Vcstern Carolina District under 
JEN is showing un verv satisfactorilv. He 
reports day work with Htatesvi!le, ·N. c., 
;rnz at Danville, und :-;RF at Roanoke, Va., 
with fine r,os;;ibiiities in other directions. 
4A L. ,1CK a:nd -lCX, ,;µks., buf'y, as usual. 

We are :,t>rry to have to report the re­
:Signation of Blair, 3ZL. D.S. of the Cem;ral 
Vfrginia District: .He· has left .Richmond, 
rrnd will, .in future, make his home at 
Wilmington, N. C., so he will still remain 
in the Division, and take up A .. R.R.L. vmrk 
in ·wnmine·ton. His i;ucce~su1· hat> not hf'en 
appointi>d · yet. :; MO is hm1dling most of 
the traffic with tub<' se;;, nnd repO!'ts 74 
msgs. ,;ince the first uf October. ;rr.r hi 
1· .. ,ported as having had gap and condenser 
trouble,;, and has hei>n knocked out, tempor­
arily. It is .:,,;timated that there are 150 
amatPUl's in Riehmond. and with that num­
ber, i~ ls s,-;id t~ere are ve1:y _few ",,quea~ 
boxes', wh1cn 1~ a remarkable ,,tate ;:,1 
affairs. Ho,v .. ve,·. ·wE• understand that rrni:st 
nf the t\'liows Hre interested in the tube 
mo:·thod ,:,f transmission. ami are experi­
menting with phone. 

It i~ with re.,.:ret th~t we repo1·t the death 
r,f \fr. Otis .J. Thompson, who ha,; been 
H keen t1n1Hteur for 1.nanv "te!lrs. 

\i.'hit<:>, ;',F:N, D.S. of the 'Norfolk Di~trii:t 
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says that the reason for the unusual :,;il­
ence in his section is that most of the 
station owners have been experimenting 
with radiophone, thereby letting DX work 
slide ;:;omewhat. 8ZZ has done splendid 
work with his ten watt tube set, and with 
the <'Xception of XF-1, is about the only 
one who has done any real work. 

Sgt. Blair of XF-l informs us that, on 
Oct. 21st he and his assistants began actual 
amateur operations for the season, and 
since that time have handled approximate­
ly 230 messages. •.rhis station will be on 
every night from now on, and between 
Sgt. Blair and his worthy assistant, Private 
Geppel, things vrill hum. Lt. Whittaker, 
formerly Chief Operator at 01YA is now 
commissioned, and stationed at Fort Mon­
roe, Va. ilXY, :JAB, :IEN, ;>,MK, ::>.ACT, 
and others are overhauling their :stations, 
and experimenting ·with phone sets. :JACE 
of Portsmouth is often heard with his 
spark set, and is doing fine w01·k. He is 
clinging to t.he old spark in spite of the 
tubes. (How long'? --T.M.) HMK has 
done some »plendid work on the 'rrans­
atlantic preliminary •rests in receiving, 
having heard nearly all of them the first 
night. /IAOT is out of commission, tempor­
arily. ;JACK and :3ACZ are very enthusi­
astic. and are very much interested in CW. 
Dr . .Mercer of 3ATZ, Portsmouth is heard 
on the air, and works DX as consistently as 
his profes~ion permits. !}EN is temporarily 
out t,f the game on :u:eount of a fallen 
mast . 

• T. P. Wohlford, ~'.CA, D.S. S.W. Va. 
District reports thr,:,e :;tations working DX 
in R(,,rnoke now, :1RF, 3BIY and 3GA, all 
CW ;;tations. These are just beginning to 
handle traffic, and the way they are cover­
ing g-rnund is most pleasing. Supt. Wohl­
:ford states that other stations are under 
way in his .District too, and that many 
will be going before the next report is due. 
'rhe Roanoke fellows want traffic, and they 
are going to get it. It is certainly fine the 
way this District is opening up. 

D.S. HE•ck, through the A.ssistant D.S. 
E. C. .I ones, reports eonsiderable traffic 
going through ·west Virginia, the past 
month having been the heaviest in the past 
year. The outstanding development of the 
W. Va. Held is the e:stablishment of a good 
station at Charleston, 8BDB, which fills 
a much needed gap in lower W. Va., and 
makes possible a <laylight route. 'rhe 
busiest stations in their order are as 
followR: g3p, 'Fairmont, with 114 msgs. 
Cl<"'.B. O.M. I 8AFD, Clarksburg, G6 msgs. 
8BUL. Morgantown, 8 msgs. 8BDB, 
Charieston, ,~. 

Traffic is traveling through D:mville, 
Va. 1.'ekularly, as usual, with ;::AEV and 
:3BZ ,,pPrating on CW. ,lBZ has handled 
51 msg·s. during past month. and :lAEV 
has Just hegun. · 

In ennclusion, we are giving XF-l's 

special report, which Sgt. Blair has so 
kindly sent the Manager. 1t is as follows-

"Total number of msgs. since Oct. 20th, 
2ao. We handled one from 2ZL to :3ZY, 
addressed to President Harding, with about 
100 words therein. Geppel has been doing 
most of the work, lmt I am on watch most 
every morning after 3AM. QSO with 5ZA 
has been established, and we sent one 
msg. to him direct. Am sorry that I won't 
be able to get :n1:i KW phone below about 
1200 meters, and on account of high funda­
mental of new aerial in new station may 
have to do all our amateur work on .J.fiO, 
with % KW. I WOULD LIKE TO HEAR 
FROM ANY OF THE DX MEN IN THE 
MDDLE WEST AND WEST who will be 
able to receive on the high wave ( 1200 or 
more), as I have great hopes for the big 
set. We will easily pass the 300 mark in 
traffic handled next month." 

(A.ll Dfatrict Sui1ts. Tnke Notice. In 
making station reports, please state total 
number of msgs. handled each month, the 
stations handling, and the number handled 
hy spark, and the number by CW.) 

ATLANTIC DIVISION 
C. H. Stewart, Mgr. 

Capitol District, F. H. Myers: 2FG is 
slowly rounding into shape. 2A WF is 
.:·arrying the hulk of relay work in this 
district. This station has been doing some 
nice distance work and is a 6>Teat help at 
present. 2XQ Union College Radio Club 
is getting under way. Nothing heard from 
8HP although his signals were reported 
heard once or twice lately around New 
Yot>k City. Both 8AO'l' and 8TB of ;Johns­
town and Gloversville are in operation and 
handling quite a number of messages for 
all directions. Station 2GK at t:lchenectady, 
has recently been opened and has been 
appointed official relay station for that city. 

\Vestern New York, Benzee Bros.: The 
amount of traffic handled in this district 
surely has taken a hig Jump since last 
report. 8A WP, Woodworth, City Manager 
of Syracuse, holds the w,cord this month 
,\-ith a tot.ai of 368 messages, 362 of them 
being handled with CW. He reports that 
there are four CW ;;tations in Syracuse 
that are always on the job. 8ADG of 
Utica has installed a !'iO watt tube and is 
handling ;,ome traffic. City .Manager 
Young of Elmira reports some traffic 
moving through there. 8HJ is again using 
his spark due to tubes burning out. Many 
:reports are ;;till lacking and although there 
fa an increase in traffic handled it appears 
as though the fellows in general have not 
got down to brass tacks as yet. 

Hudson Valley, Carl E. '!'rube: Traffic is 
moving :regularly in increased quantity. 
Stations :!AR und 300 are still @t of 
eornmission, making \!DA the ,;nly ;;tation 
W(' have in Poughkeepsie. Communication 
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between :.!DA and 2BM, Hudson, has been 
established and traffic is going through in 
good shape. 2DA reports handlin,g 35 
messages. :~(TA has been moved to a more 
favorable lorntion with prospects for better 
work. 2DK has been doing remarkable 
work with his rebuilt station. 2AID, 2OA 
and 2HJ are heard on oecasionally but no 
reports. The Yonkers stations are going 
full blast, the ones doing noteworthy work 
are :mN, 2AJE, 2BYS, 2BFZ and 2WP. 
Another new station, 2AAX of New 
Rochelle, has beR-n on lately and certainly 
is putting trafiic through to stations in 
the F'ourth District in great shape with 
CW. Messages reported handled :HJA 16, 
2AID fi2, 2DN 163, 2AJE HO, and 2BK 
378, total 754. 

Long island, Harry S. Collins: 2AJW 
has handled 93 messages this month, main­
taining fairly good schedules with Jersey 
and Conn. stations. Consistent work is 
being done with stations 3BGT and 3BFU. 
2EL handled 47 messages with both spark 
and CW. 20E, who claims he never could 
itet out of his back yard with a spark 
transmitter, has tried his luck with CW and 
now all his time is taken up answering 
postcards from the -Ith, 5th, 8th and 9th 
Districts. Raymer certainly carries a 
smile these days. 2A WS has :H messages 
to his credit, using spark. 2BRC has been 
heard with his CW hut no report received. 
2BML worked tlO ,;tations--80 messages. 
2BGR is still absent from the air. · 

Brooklyn-Frank .A. Maher: "rraffic in 
this district is about normal, the old re­
liable hunch :2WB, 2ARY, 2PF, 2DO, 
2AMZ and a few others handling the bulk 
of it. No reports of messages handled dur~ 
ing the past month received. 2UD with his 
50 watt tube transmitter is doing wonder­
ful work. 

Southern New ,J.,rsey, Marcus Frye, Jr.: 
No report again this month. 

Northern New ,Jersey, F. B. Ostman: 
A slight decrease in traffic work was noted 
during the past month. This se<'ms to 
have been (•a.used by the recent trans­
atlantic preliminary tests. The great rush 
of new stations eoming on the air has 
sub:;dded and we know about how we stand. 
A general improvement of stations has been 
noted. The g·aps left by the old timers 
leaving are being filled with new active 
material. 'fhe "Traffic Rules & Regula­
tions" which have been adopted by the 
Second District Executive Council are 
being adhered to nicely throughout this 
section. It is requested that other districts 
disconiinue their efforts to push ·DX traffic 
through to us during this local period and 
save their wind until we ean take this traffic 
·without restriction after lO: lO p.m. Many 
new appointments have heen given to re­
liable ;;tations throughout the northern 
section of New .Jersey. .A. complete ;iystem 
of well equipped, capable traffic stations 

,vill be in operation for the peak of traffic 
work this winter. 

'fhrough the location of reliable ;;tations 
in Newton, N'. ,J., !3CG r;pk. and :'..ARK 
C.W., both of which are worked regularly 
in daylight, traffic into Pennsylvania 
through the Delaware Water Gap, Strouds­
burg and Scranton is now possible. 20.M 
maintains a schedule with these ~tations 
and will QSR any traffic for that direction. 
Improvements made at station 2DX. now 
make it possible for Northern New .Jersey 
stations to work traffic into Summit, West­
field, and Plainfield, a district ;-;eldom ,be­
fore worked from the northern seet10n. 
2OM reports the installation of a C.W. set 
using two or four 5 watt tubes to clear 
more traffic i.n conjunction with the old 
spark. 

Each month it seems necessary to ad­
vise the different stations that the traffic 

reoorts are due, The incentive to swell the 
total amount of traffic for your own 
District ought to be good enough to remind 
one of this matter. Your District Super­
intendent or local manager will appreciate 
these reports on time. 

P. H. Canfield, 2AL Y, City Manager of 
Newark, reports splendid co-operation from 
all stations, and a decided improvement in 
traffic conditions. i\ schedule of reliable • 
:,tations to handle local and DX traffic has 
been arranged so e.ach night Newark will 
have- at least ;,ne good station on the job. 

1.AQU C.W. Monday night 
iABZ <:'.W. 'fne,day night 
2CL .~pk. Wednesday night 
2 AML ,"'ipk. 'rhurs.dtty night 
'.!ALY Spk. Friday night 
2BDG Spk. Saturday night 
2AQK Spk. :;unday night 
2;rw Spk. Suhstituta 
2LT :Spk. Substitute 
jCCL LC. W. fluhstitute 

A.D.S. .Johnson, 2A WL, reports traffic 
on the .:;hore mute moving- at its usual 
eonsistency. 2WV i;; opening up for the 
winter at Deal, N. ,J. This shortens the 
distance between Long Branch and Asbury 
Park on the shore route. 2ASL is doing 
some tine work with his "park. 2KL is 
getting out on his C.W., being reported 
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advanced 1:,0 fil.J watt tubes and is ge~ting 
the usual DX and noise that. eomes from 
thost-> middle ,.-lass bottles. 1f there are 
any amateurs in Preehold, Lakewood, 
Sr,uth Amboy and Perth Amboy, who are 
desirous of doing relay work, please get 
in touch with 2A WL. 'rhere are several 
movements under way to form dubs in this 
section. 

'rraffic handled hy following stations;-· 
C.W.--::!IA 20, 2A WL 161, 2ABU n, :.L\(;JU 
14, ZABZ 3, 2RU 27. Spark--20M :{BO, 
2ARB 25, 2AVR 12, 2OX 18, .2AUN 1-,2, 
2DR ::;o, 2UE 18, 2AIM ;n, 2A<~I !)(J, 2bQ 
:W, 2AML r,, 2AL Y ;rn, 2BDG 30, 2ASL 
::in~ 2.A .. RS H. 

l>istrict Supt. for Western Pa. reports 
as follows: Station ~ACF, Washington, 
Pa., handled 202 messages. This station 
has done some excellent work and can al­
ways be depended . upon. . Station 8LX, 
Crafton, Pa., has handled 156 messages 
during the past month, using 20 waU CW 
set. 8QC, Grove City, Pa;, reports d~ar­
iug: 12 messages, traffic bemg; rather. light 
during pat:et month thru his particular 
point. However, holds a noon sche.dul~ 
,vith F;WY, Cambridge Springs, Pa. xDV, 
Monaca, Pa., reports 18 messages b~t no1;1e 
from t;BJX. 8BHA, and 8ASB, stations m 
his immediate vicinity. Station '?,WY, 
Cambridge Springs, Pa., using lO watts 
CW, handled :18 messages. 8LF,. Crafton, 
Pa., CW, deared 5fi messages this month 
(>Xperlencing great trouble in working sta­
tions HWY and 8.XE even though these 
stations eover good rlistances. 8Al0, East 
Pittsburgh, Pa., reports dearing :JO mes­
isages and also that his station is now com­
pl!"te and all ~,onstruction finished for ~he 
wmter. Havmg arranged r~everal l,W 
schedules 8AIO -will no doubt handle con­
:-<iderable Pittsburgh traffic i;his winter. 
t,SE, Uniontown, Pa:, using qw, report~ 
7 messages. The (}RV Radio Asso. of 
Uniontown has taken eare of the C:!RM 
question very nicely ::;o that the air is 
dear after 10:00 P.M. and have arrange­
ments where one station in the town will 
he nn eve"Y night from 10 :00 P .M. to 2 :00 
A.M. KSE ·1vill l.1e glad to arrange 
schedules with CW transmitting stations 
to earrv on distance tests and relay work. 
;\ddress c,,mmunications to Box 1044, 
Uniontown, Pa. The District Superin­
tendent wishes to call the attention to those 
not nwntiow,d in this report that they must 
have their reports in on time or else they 
will hr> left (int. 

District Supt. for Central . Pa., H. M. 
\Valleze, reports that no radical ehange 
ha~ oceurre,f in his district. ('.iinditions con­
tinue to improve, traffic moving fairly well. 
State College, kXE, reports traffic moving 
c;tea<lily ,.,very night. Mr. Walleze has 
heard from Mr. Sehoenburg·er at Potts­
ville, Pa .. who intends to lw operating shm,t-

Iv and Trunk Line "B" thru Penna. ean 
then be realized. 

Owing to heavy duty at eollege, Mr. 
Deichmann District Ruperintendent of 
Eastern M~ryland District, Baltimore, has 
had little time to make out a complete 
report for this. month but has eolle_cted a 
little data on the work being done m an_d 
out of Baltimore and vicinity. aAHK 1s 
reaehing out exceptionally. :!EM ow1:;s 
most of his good work t.o the .tact t~at. his 
station has been operatrng after m1d~1g~t 
until earlv morning, clearing most of his 
traffic ove·r short dlstances after all o.ther 
local stations shut down for the mght. 
HAC spark, reports only . 8 messages for 
the ;,urrent month. ::ico, Falconer, a!1 old 
timer, has been welcomed hack and 1s on 
th~ job again .. No ,;;Ports ~;tye been. re­
ceived from either .,CO or ,:,DW. Little 
difficulty Is experienced in working Wash­
ington now, with :JZY to t~e r~scue. 
Ocrasionally work 1s done with ... AB_I, 
::\ALN, aAFU and other CW stations 111 
Washington but no regular schedules have 
been afranged. Traffic to the north and 
west is steady and the distance between 
Baltimore and Philadelphia has been 
covered tleveral times in the past month. 
It is hoped the condition bet:~veen these 
cities will improve. Heretofore 1t has ~een 
hardly possible to route messages mto 
Philadelphia direct. :mu has been on the 
iob as usual but makes a report of no 
iI1essage8 handled. :JUC reports 8, and 
:3HG a total of 20 which is good for the 
little time he has to devote to the !:ltation. 
A total of 90 messages for the Baltimore 
stations is not so much for this time of the 
year. :IZY reports 193 ~essa7es. 

Eastern Pennsylvama - 8. W. Place. 
'.rraffic Asst. Ehrhardt, of Dunmore, Pa., 
reports that SZQ is doing very good work 
on· CW. xACS, now 8ZAB, formerly oper­
ated by D. Cr. Shotton, will be in working 
order this month and will he operated by 
the Traffic Asst. or under his supervision. 

Citv Manager Fred G. Delong, of Read­
h1g, i1a. reports 21 messages handled. Has 
changed llAIC transmitter from 1;:; to 1 
KW set (Reading H.S.) :lAHF has been 
appointed an ,Aficial relay station on 
Branch No. l of tyunk line B. •rraffic 
.Asst. P. C. Peti>rson of Folcroft, Pa. 
r .. ports no one in Philadelphia is reaching 
out very far in DX work. He has handled 
16 messages for last fiscal month. :1CE 
is out of -the DX game and is working a 
small fone set. Is endeavo!'ing to locate 
some good DX ,;tns. in Philadelphia. 
Collegeville Radio Club reports 7 messages 
handl.ed. Please he advised of the appoint­
ment of Guilliam Clamer, 3AIA, of College­
ville. as :rn official station. ::zo has 
handled 48 messages. HZA reports 51. 
K. K. Keck, of Allentown, reports 10 msgs. 
handled. Traffic g>oes nnrth and east via 
:WU, south via :lf+X and 3QW. The Dist. 
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Supt. is on the Job again with CW and 
spark. 

WEST GlJLF DIVISION 
Frank M. Col"lett, Mgr. 

This month's ·l'eports are the most en­
eouraging that I have received insofar as 
the division <or'g;anizution goes. ·we are 
getting sume e:.:cellent live awake men in 
the ciperating Department now, :,,o Just 
watch our smoke. 

A ppointrnents hav;, been made as follows: 
Robert L. Clinkscales, f>IE Asst. Div. 

Mgr., North Texas Section relieving Mr. 
Heafer. Mr. Clinkscale's address is 8Ul3 
Hamilton Ave., Dalias. 

Currie Caldwell, [iMM, West 2nd Ave., 
Corsicana Texas, Dist. Supt. North Eastern 
Texas liistrict. 

Loui~ 1,V. H>;try, fiKN, 2048. Fifth, St., 
Port drttmr, .rexas, A:,st. 01st. t:iupt., 
South Eastern Te:icas District. 

L. D. Wail, 216 Pereida St., San Antonio, 
'rexas, Asst. Dist. ,iupt., South West·Texas 
Dist. 

U. D. Rayburn, 1134 W. Agarita St., San 
Antonio, 'rexas, City Mgr. 

Sgt. Charles G. Clark, Ft. McIntosh, 
Larado, Texas, Asst. Dist. Supt. · 

Maurice L. Prescott, f,FO, ,J26 W. 
Eufaula St., Norman, Okla., Asst. Div. 
Mgr. Oklahoma Seetion: Mr. Prescott was 
selected tn take charge of Oklahoma a.fter 
much t(•l'respondenee and numerous sugges­
tions from ,·,~ri.ous n1embers throughout 
Okiahoma. A munber of others were alRO 
sug1;ested that would probably make as an 
efficient .Asst. THv. Mgr. as .Mr. Prescott, 
but those tiuggested •,vcre not memberf' of 
i.:he A .• R.R.L. and of course could not be 
considered. 

Reports of S,;etions follow:-­
OKLAHOMA SECTION 

fVln,nrit:P. l~. Pre;;cutt, A.~H/;, Div. Mgr. 
Real radio weather is with us and almost 

all stations are doing good work. fiBM, 
C. M. Selby and his partner, will maintain 
a continuous watch from 7 P.M. until thete 
is no more coming his way. 5LO at Miami 
eontinues to do good work, has handled 15 
messages so far this month. Understand 
there is a new station going up at Vinita, 
Ol<'Ja.; let us hear from you OM. 5HK and 
liXI of Okla. City are in the air very QSA. 
Tot.al messages North East Okla., 25. 
5HK has been heard in :32 states this 
"season". !'iX.I is (:overing about 500 miles 
c,n a 10 watt fone set. Edmond, Okla., 
:fellows are handicapped by not being able 
to use their set until after 10 :30 P.M. on 
account of their City Council restricting 
the use of dty current for radio until after 
that time. Same story, "flickering lights". 

Now you Oklahoma fellows know that 
l can't make this Section without your 
heip and co-operation. Each station report 
to your Dist. Supt. on the 15th of each 

month ull the radio news and the traffic 
ha!Hiled, if by :-iµ~rk or ,CW. _ Dif\t. Su~ts. 
get your reports 111 ou t1me and make fl11 
snappy but eontaining all the trafiic news. 
Come ,:,n n.-,w, let's "'"" what Okla. ,:,an d.o. 

NEW MEXICO SECTION 
Louis J,'c;.frnni, A;m/,. Dh>. llfgr. 

Static has vanished and rndio is ,,nee 
more possible in thP :,;outhwest. SLations 
have heen heacd all summer but it was im­
pos,,;ible to read a single ·word. With arri­
val •Jt goood weather tratlic is nnce more 
pouring thru. 
· 'l'raffic to "li;l Paso still eontinues to be 
handled thru r,XJ, the dation owned by 
R. W. Goddard, Prof. at N .. w Mex. A. C.· 

A new station, 501", Clovis N. M. is bPing: 
!ward and reports working seveYal stations 
east. 
5ZA now has a 100 watt CW to take the 
place of the :!O watt set used last ,,pring. 
A CW ,,et Li n,oeiled to overcome the bad 
QRM which makes long distance ,,1,nununi­
c:• tion impossible :-rnd which iu this pa.rt 
of the country ift nece:,;sary in order to eon­
ne,0t ,vith the next relay ~tation. In tests 
m.ade ·with new CW ;;r•t, 9XM, XF1, :!ZL, 
7XF, [1ZY, 8ZG were worked with and re­
ports indicatp that sigs were heard in !"la., 
Conn., Vt., I'-LY., Pu., de. A rel!uiar 
sdtedule is beln!! (carried out with WJK at 
Taft, Cal., to .½;hich station a great rheal 
of the we:;tcrn traffic goes. f:ZN also tinds 
lt ea,;y to eopy CW wheu the spark s•~t. is 
helpless. ' 

(iood stations are a ;;rreat ,-,ca rdtv in 
New .Mex. Own11rs of stations will piease 
advise their Dist. Supt. ,,,u that relay 
routes may be worked i>Ut. Stations are 
needed in Albuquerqque, Santc Fe. So<.::orro 
and other plaees. Traffic reeeiv<'.-l for those 
places must now he "ent Yi.a mail. 

At fiZA, during the month, ;}H.i msgs. 
were handled. 

SOUTH TEXAS ~,ECTION 
Alfred I'. Daniel . .-lsst. Dfo. Mar. 

Owing tc, splendid conditions: ,0 001 
w·".ather, and a peppy bunch of operators, 
this section i:,; able to make a re11ort en­
tirely without the usual apologies. -

'.!.'he ,:;outhPrn portion of thP. st.ate hag 
been subdivided into three districts, equally 
divided ,wcording to its amateur population 
rather than an.-a. Mr. E:d. Nettleton at 
"Eagle Pass is Dist. Supt. for the ,;outh 
WEST portion, and operates 5ZN at the 
extreme ·western boundary !inf!. He an­
nounces three appointments in his district 
which will materially airi western traffic. 
Mr. Chas. G. Clark, of the Gate City Radio 
Club, is assistant Dist. Supt. for the 
Laredo, Territory. Mr. L. D. Wall, 5ZAE, 
is assistant Dist. ::lupt. :for the San Antonio 
'rerritory, and Mr. G. D. Rayburn, of the 
Bexar County Radio Assn. has been selected 
as City .Manager for San Antonio. Local 
traffic rules in San Antonio do not permit 
DX work between the hours of 7:15 P.M. 
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and 9 :1U P.M. and it is requested that DX 
men not offer t.rmfic to them between those 
hours. The adivP stations ln the west, 
listed in the order of their 1,.ratl:ic handling 
for the pa:st thirty days, are: 5XI, 5ZAK, 
f,ZN, ,'iZAE, fiZTI, t,Q,J, 5MH, fiRR, 5MT, 
f,IL, t,HC--1;ntal of :!51 messages for this 
district. · 

Mr. WPsley H. Tilley, 5ZU, at Austin, 
is Distrirt Supt. for south CENTRAL 
portion. He has not announced any ap­
pointments f'or his district, yet reports ·a 
busy flock oi stations in his vicinitv. !'iRN 
has g·ot •.,.m all stirred up over c'.w ;.,ver 
there hnd father Tilley is thinking serious­
ly of Junking his famous r,park. 5XU of 
the Texas University is doing most of the 
work for this district, having six operators. 
5XU is reaching out in great style, with a 
::40 ('ycle 2 .. KW set, transmitting· on 875 
meters. A. UW set of 2 KW is practically 
enmpieted :md will soon he in the air, 
5YK is ,,n the ,fob day and nite, and one 
of the most de1Jendable ::station,; in this 
district. iiZAG is operating regularly with 
both spark and CW, and gives phonograph 
coneerts which are enjoyed. 5ZU announces 
that he will use a rotary interruptor in the 
antenna drcuit to modulate the wave when 
ealling, and will begin his CW activities 
with /'.i!1 watt tubes. Dependable tr11ffic 
work is beinl.?,' accomplished between Austin 
and San Antonio, 5ZAK doing most of the 
work. Ot.her stations in operation in 
A.ustin ar~ [,QY and 5QA. No hamc re­
port from this district. 

. H. l<J. :worthi1;-gton, 5ZV," at. ffouston 
gives :rn nrcerest111g report rnr l11s ;;,:,uth 
EAST portion nf the state, ,if which he is 
nistri<-t Supt., and requests correspondence 
from gfat\ons in this district whi<-h have 
not yet 1:ome under his observation. 

Traffic was handicapped by the almost 
ennstant program of music, during the 
Houston !:''air and Exposition but the 
J'ollowing stations were in evidence at DX 
periods:. 5XB, 5ZT, r,iAA, 5NK, 5JI, 5LX, 
f>MS, ;i<:A, nNN, 5PB, fiET, :,.fM, 50P, 
handling a total of f>33 messages. Mr: 
Warriner, fcTT, nf Galveston opened up 
during the month, which has at last i;,;iven 
us a terminus at the Gulf. His signals 
<'•:,mp in splendidly and f'ommunicatiori has 
regularly hEen (•stablished, ;',KN at Port 
Arthur is a growing prospect, imd is heard 
not as often a~ we would like. Same can 
hP said nf !'iRA at Cuero, and 5TG at 
Victoria. 5YI has been inoperative for 
quite a while due to the changing of its 
aerial system. Practically all of the repre­
Renta tive ;itations in Houston are now using 
eage antennas. 

NORTH 'rEXAS SECTION 
Elobrrt L, Clink.~rcdM, A.sst. Div .. Mgr. 
City Manager B. C. Gamble, 5.JL, of 

Dallas reports the city activities are 
continually increasing. One ean hardly 
imagine the amount of rebuilding of 

sds l:hat has been g-oing and is 
;,till going on. Static being dominant 
most uf the time, and rebuilding of sets 
dne,; not permit much DX work a:,; there 
could be. We have been missing two good 
DX men, fiNC and 5,JG. Suds Vorsa 
(5,fG) is installing CW (Hi Schnell, a 
!!,·ood man to educate into a CW hound) 
:-rnd expects tn he on in the near future. 
:Mansnerius, 5NC, is in trouble, and expects 
to hE' on in the near future. When <cJRN 
•·E>ases a :little bit more you are going to 
see Dallas show her form, and if we hear 
:,ome guy ::;ay he can't pass traffic to Dallas, 
,is has been said, he v,ill be trying to do it 
at 12 P.M. instead of 1:2, A.M. 'rhe City 
J\ilanager has divided the town into 5 
districts to regulate traffic, and to see that 
the radio laws are eomplied with. The ap­
p,:,intment of city officers will be made later. 

A. L. Overstreet 5TH at Paris, Texas 
bas installed a J:irst dass transmitting 
equipment. 

The Waco Club has been reorganized. 
There has been f;hown i:i. great deal of 
enthusiasm :;;ince reorganizatoin and are 
:.:·oing to do some good ·work. Harris 5ZF 
ha,; ag'I'eed to move his station to the dub 
room.· fiZAF at Waco is handling the 
Intercollegiate Traffic hetween Baylor, 
A .. & M., Rice, and State. 

No report from J<7 ort Worth District ex­
eept messages handled. 5QI 81 messages. 
::,LC 13. 

f:iZAM reports two new and m,tremely 
well equipped stations being constructed 
there now, making four .,tticient .relay sta­
tions !.or Commerce, 'rexas. 'rhere are 21 
bugs Rt Commerce · Hnd at·e organizing a 
dub Hnd g;oing to aftiliate 1vith the A.R. 
.R.L. 'Phere ls r<"ported ::;everal new 1:tta­
tions in this vicinity but no names given 
of owners, some in Sulphur Springs, Mt. 
Vernon, Mt. Pleasant, Allen and Celeste, 
'J\,xas. '£he D.S. please get in touch with 
these :stations if possible and advise A.D.S. 
1.1s to ihe owners. 5ZAM leading station, 
56 messages handled. 

N. ,J. Rich, cx-ffDYS, is opening up a 
new station at Idalou, Texas, another guod 
opening through the .Panhandle. Shake it 
up OM, and get started, good luck to you. 

The appointments for D.S. are as follows: 
Northwest Texas District, J. S. Martin, 
f5IF) G04 E. ,1th St., Amarillo, North 
(\,ntral 'fexas, Guy Neel, (5XJ) Dublin. 
North East Texas, Currie Caldwell, (5MM) 
West 2nd Ave., Corsicana. In making your 
reports to your respective D.S. do not for­
get to report the number of messages 
handled at )'our station. ;Just notice the 
report of the North Texa:; Section, the 
number. of messages reported for the entire 
section should have been handled in Dallas 
alone. District Superintendents please re­
port number messages handled by spark 
and C.W. separate. Number messages for 
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N'orth 'rexas Section reported fHil. fiQI 
leading station with Hl messages. 

DELTA DIVISION 
.iohn M. Clayton, Mgr. 

'fhe Delta Division is in pmctfrally mid­
winter fm•m. Pradicallv all of ,,ur stand­
hy )1tatlo~s are· -in' operation and har;dling 
their portion of the traffic nightly. 

DeBen, fiAA p,;:-5ZP at New Orleans, is 
reaching out !Ir/, again vn ~00 meters and 
is handling his usual portion of the t.Pr­
minai husine&s eorning :into New Orleans. 
New Orleans has several DX spark sta­
tions now, all of whom }He reaching out a 
hit. GAA :,;till bmtinues to he the hest 
bPt there, however. 

fiZAB, · the Pullens, at Houma, La. are 
doing some splendid work with the sink 
gap and "cootie" key. Possibly it's due to 
the gap, possibly to the key and POSSIBLY 
to the two good ops. there that they are 
handling traffic in FB cllyle. We are in­
dined to hope that the operators have some­
thing to do with "it. 

FiKC, Pla']uemine, La., is a new ('Omer 
but seems w have the ''makings" and 
,should rlevelop into a real L>X-er in a short 
time. ·· . 

[iER and 5FV at Nashville, •renn., are 
on the air now and then again, 5ER more 
regularly than before. Both of them are 
reaching OK and handling quite a bit of 
traffic. · 

r,EK at Memphis, Tenn., is on the job 
every night and is developing into an old 
timer his first DX season. Is handling 
traffic OK now and raising considerable 
rumpus everywhere. 

No report reeeived from District Supt. 
Hutcheson of Wind Rock, Tenn. He is 
heard regularly both on CW and spark and 
is handling his Rhare of the msgs. 

Glad to hear our commercial friend 
Lehde of ·New Orleans, tiXCi, ,m the air 
now and then. He has one of the ½ KW 
Cutting and Washington coml. sets and 
raises some racket on 425 meters. 

As things stand now traffic goes thru 
this division in about the following manner: 
Coming- south it usually hits us around 5ER 
or fiFV and always from fJYM and goes 
down thru 5.TD and 5ZL. If headed further 
south either fiZAB or 5.A A handle. Traffic 
going ,,nuthwest for Texas goes either 
direct fr,,m 5.J'D and fiZL into Texas or 
via New Orleans into Texas. The same 
i;: true nf the w .. stern business 1:;xcept 
that pradkally all western traffic eoming 
tbru this way is put directly to 5ZA. Going 
north 9YM is the ~.tand-bi .for most of it, 
but when F'N is riot on the air the traffic 
goes t.hru any of the numerous fl's always 
i:;n. Traffic for St. Louis usually wanders 
Hronnd over the cunntry until someone p;ets 
hold of rmr Ht. Louis friends. 

At Little Roek 5;fn is piugging away 

every other night nnd doing the hiz in 
fine style. ,JD been working the Canadian 
boys several times and is .i ustly proud of 
the fact. 

No Di~trict reports received from the 
D.S.'s of Luuisiana, Tennessee, or Missis­
sippi this month. 

CENTRAL DIVISION 
R. H. G. Mathews, Mgr. 

During November we have heen suecess­
fui in getting eonsiderably greater num­
ber of reports from the members of vur 
traffic personnel hut there are ,;everal 
districts which are nut heard from and 
the amateurs in the locality covered by 
theRe officers who Rre uot sending in their 
reports are not therefore getting the repre­
sentation they should. We again want to 
urge every City Manager and c,fficiai relay 
station to send in a report promptly on 
the 25th of eath month to his llistrict 
Superintendent, this report to include 
messages handled as well as items of local 
interest. 

With fairly good weather throughout 
this month, message work has approached 
·winter proportions. An (•xcellent new 
trans-continental route has been opened up 
running west from UZN to 7ZO direct and 
from 7ZO to a number of Pacific Coast 
point;,. All our old routes are in working 
order together with many new ones, and 
traffic,. is being handled so effectively that 
nightly 1,ve hear stations asking for me.s­
sages when there are none to be had, all 
the available traffic having already been 
forwarded. 

K. A. Duerk, 8ZY, Supt. of Toledo 
District, reports 8ZY again on duty, ,vith 
a second onerator in Wm. Davison of 
8FU. .Asst. Supts. Kauffman and Preston 
report traffic gradually picking up, but 
little done as yet in forming branch routes 
as the fellows have not been (ll'i long enough 
to tel! who will be reliable. 801 at 
Elyria will make a good station and is c,n 
fairly regularly. SAQZ has fine success 
east but not much we::;t, su gives his WB 
tfc. to 8ZN. 8ZN ean clear direct to 
Cleveland Ol' thru 801. 8/\,TX, Delaware, 
is working on a CW set, which is beginning 
to reach out fine. 8A,JE, :dsu of Delaware, 
h; doing good traffic work with his spark. 
'roiPdo is 11<,w taken eai·e of bv :'lZB nn 
hoth CW and :spark, and by 8BET, using 
a GO watt tube. 8TK is :wain in on spark, 
a n<l 8\!'.T ,·Pae hes out very finP on CW. 
8AFB in Mansfield · is helping - out ,;,rith 
traffic, SEEP also handling some <.H:casion­
ally. 

Mr. & Mrs. Cam!ler, Dist. Sunts. of the 
Miami Vailey nistrict of Ohio, ,·,·port 
traffic handling has h,,en on a decided in­
crease in this district. ·with no reports 
.from Sµringlield and Xenia this month 
the number of me;;;.:ages reported is never-
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theies:;;, more than twice thE> number re-
11orted la~.t month. This good showing is 
largely due to the excellE>nt work SFT at 
Troy who is ag:ain in full swing after an 
.Rimost c,,ntinual lay-off of about :,ix 
months. Sorne of the Dayton stations have 
been ,;ut ,,f ,:ommission at frequent in­
tervals hut 1He all getting back again. 
\Ve have with us a new station, 8AHY at 
Middletown which promises well for a eon­
necting link between the Ohio and South­
ern Indiana stations, working well with 
stations at Richmond, Ind. Columbus re­
ports daily eommunication with Lan­
(·aster where a new ,station has just be­
come fnllfledged. 

Summary ·· of messages handled during 
the year, Nov. 1, rn21, to Nov. 13, 1921. 

c;t.. Mary's l 73fi 
Troy 1855 
Day.ton 716 
Middletown :17 
Hal"riRon 2"S8 
Cincinnati HO\ 
Columbus :~H07 
Springfield fiH4 
Xenia 44 

s117 

Of the above total number about :!.00 wnn 
rs>ceived t.oo !ate to be reported to the 
Central ·nivision Manager. There were 
also hundreds of other inesesages handled 
that were never reported to the District 
Superintendent. 

ln the District of ~astern Ohio I am 
r,orry to ,say that we are losing: our Dist. 
Supt., Mr. R. D. McCommon, who is forced. 
to retire because of the pressure of other 
i-~1terests which are occupying much of his 
time. A successor has not yet been ap­
pointed and for this reason nnlv scattered 
reports are available from th'is District 
for November. Our old friend R. F. Pal­
mer, 8DE, writes us from Akron that he 
is through with radio forever. Palmer was 
1:ec12ntly - married and has already left for 
Los Angeles, Cal., after disposing of aH 
of his radio equipment. We wish Palmer 
all the happinp,;;s in the world and I know 
that if he decides to. return to radio again, 
the west coast will find him a live wire. 

F. F'. Hamilton of 9Z,J, Dist. Supt. of 
Southern Indiana, reports that the Eastern 
Indiana traffic route from J<"ort Wavne to 
Louisville ii! eoming along in good 'shape. 
Hamilton did not receive most of his reports 
until too late to g·et them to the Division 
Manager and eonsequently want,; to im­
press upon the members of his nersonn~l to 
g·t•t their reports in a little t:arlier. 

. W. H,, Pierse nf llA WU, City Manager 
of Anderson, I11d., reports that the line 
from Fort Wayne i:,; now a fact. 

M. W. Hutchimion, Dist. Supt. of North­
ern Indiana 1:eports :increased at.:tivity in 
all parts of the district an<l interest has 
also been considerablv revived. 

'fhe Cit.y Manager· of South Bend has 
hanr!ed .in a Yt'1'Y ,.-,:,mplete i-eport. The 

City Manager has been doing very good 
work on his new ten watt tube s;:•t having 
worked and handled traffic over five 
hundred miles. Many of the remammg 
amateurs in the dty are heginners and so 
he has his hands full. The City Manager 
of Fort Wayne reports that he and Hll, 
(pre-war HVY) who is now using a ten 
watt tube set, are the only ones who have 
done any work in the eity during the last 
month. 'fhey are doing their hest to hold 
up their end of it in Fort Wayne. More 
help, you other Fort Wayne stations. The 
City Manager of Angola is now on the job 
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and doing good work. He reports that 
Hanes, UDBQ, at Stroh is doing fine work 
on his new ten watt tube set. Note: All 
who· have trouble getting messages to 
Chicago send them to !3DBQ and he will 
g:et them into the e.ity. flDON at Mango 
jg doing excellent work on his :12 volt 
Amrad outfit. He gets J.50-:<lOO miles with 
this iset.. !JA WZ at Hobart has been filling 
in the gap to Chicago and doing good 
work. t~A WZ jg a much needed Htation and 
1 hope he ·will keep up the good work. 

C. E. Darr, SZZ, Dist. Supt. of Michigan, 
reports everything moving along niceiy in 
his district-----handling more traffic than 
ever. Michigan amateurs are planning on 
a eonvention to he held at Lansing about 
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Pebruarv-big time is anticipated. CW is 
used aimost exclusively in Detroit to handle 
traffic and is working out very well. 8ZZ, 
Detroit. has ft 100 watt CW set and has 
worked° with fiZA at Roswell, N. Mex., and 
1500 miles Hist ,,f New Y,,rk. At last the 
,:c,,irnection with the Canadian easter? li~e 
is enmr,lete and now our eastern traffic will 
be hm=,dled via Canada on short jumps­
th" thru eastern trarli" is being handled 
successfully by CW .. Connection via Detroit 
is ,•a;;ily made w Ohio stations, 1iay or 
night . 

.h.entuckv has b<'<'ll doing especially good 
work duri~g- November. ,L A. Kolb, 9UH, 
reports new ~.tations springing np all over 
the state 1.111d interest in radio things is on 
the in<'rease. 

B. A. Ott. of PZY. Dist. t-,upt. of Wis­
e<)nsin. advi'ses no i·eports frnm ,,.,veral 
l!'ood DX statinns ,:,n number oi' messages 
handled not· did his assistant repol't any 
activities un the . Lake Shore Route, the 
operation of which Hes (,ntir€ly in his 
hands. 

Milwaukee City Manager reports things 
lust at the point where H lot of hard wmk 
is neee;sf'a rv tc• line up for dncient relay 
work. '[he· Milwaukee District is sufficient­
iv nrimnized t;, take eare of any amount of 
t'raffi~. '.rhe Lake ~hore Route is :-,till in 
a disorganized tPndition. \Ve must open 
np this trunk linP an,d get it going; in good 
rhape ~-•• that we will have another g;oud 
route for (lanadian Traffic. The Central 
J.Hvision needs this outlet for their 
Canadian messages. All the Canadian 
trariic at present must he Hcnt through 
Chicago and Detroit. It seems unnecessary 
that Chicago with its many hurdens ;,hould 
be reuuired to take care of all this h·affic 
that inight he sent through other lanes. 

The City Manager ,,f Sheboygan. reports 
not a mes;,age was handled durmg the 
entire month,· either <.:(!ming or g;,ing· hy 
anyone. 

Nat. Smith, .A.sst. Dist. Supt. of Illinois, 
has been wnrking hard on his District and 
,•ndeavoring to ieconstruct th.,. r,ld Youtes 
which were· in operation last winter, but is 
getting very little ,•o-operation fro~ so1-i:ie 
of the City Managers and relay stations rn 
his territory. Active ,,tations in thh, 
vicinity are fcJLQ, VMC, (vy), t'.JYB, HAP. 
CW seems to have attracted everyone's 
nttention as numbers of the twitterers 
havi> come on the iog in the past few weeks. 

f!NQ has been r-i:ppointed official police 
report broadcasting station for Galesburg 
and vicinity. HXAF, the station of Brad­
ley ~:nllege: has been appointed f9r Peori~. 
Macklev. HAJ. uf the !;trong signals, 1s 
reported· to b~ i'eRting out for the winter 
business. 

Mr. Smith asks that any Rtations inter­
ested in relay work communicate with him 
for appointments, as good DX stations are 
scarce, making short jump relays imperative. 

MIDWEST DIVISION 
L. A. Benson, Mgr. 

All A.R.R.L. stations in the states t:•f 
Missouri, Kansas, Iowa and N ebra:ka . are 
herebv advised that in ,f anuary, 1.u2:::,. a 
,,i-.r,11,i'ete reorganization of the entir~ .¥1d­
we;;t Division wi.11 take place. .AH stations 
ar~ requested l.o ,:ommunicate .. v,ith . the 
Division Mgr., -L. A. Henson,, ,HJ4~ Wiese­
han :~n;., bt. Lt,uis, Mo. durrng th_e abov~ 
month, giving- description of ~.tatrnn ,::..n(! 
:rnv (>ther points ,,,uch as traihc l,analed, 
distances wl,rked and your ability to yd, as 
nn urficial oilicer of the .A .. R.R.L. _ m the 
Midwest Division. Seve1·al of the old 
oitice1·s who have shown keen interes~ xnd 
who have sent. in monthly report~ w,111 be 
rEappointed. '.rhel.'t> will be an c\..ss1stant 
Divi;,ion Mgr. appointPd for each state. who 
wiil be fai11iliar with ail traili.c ha11dh~g 
,;tations thruout the state nnd who wdl 
also see that:. keen intrrest is taken by at! 
stations tn 1nake their respet:tive :t.ate~ 
stand forth Hi the best. These Assist.ant 
Division Mgrs. \Ifill rec\;mmen<l for _appomt­
ment. District Supts. and City i\,fa~agers. 
Dist. Supts. will have aJ mapy as;,~s~ams 
a;; thev deem tw,.·(ss~.axy. The .'\:;st. D1v1swn 
Mgr. -,'.,i' t>aPh :c.tatt>. will r.eceivt> all rnon!.JflY 
reports from lhst. Ntpts. and \.tty 
Managers and together with Hny other 
data ·he may have, :,end sa1~1e to the 
Division Mgr. ,wt. iater t/m;,. Urn }Jlh i,,i 
ench -month. 

'rhe .Assistant Division Mgr. for <:-:,ch 
state will also appoint what s~ai] he known 
as a Route Manager who w1U have ei::rn­
plete eharge nf ail traffic routes runnmg­
thru and l.n his ;;tate. The Route Mgr. 
vrill report to the A.sst. Div. Mgr. the 
number nf msgs. handled and any new 
mutes which have been formed. All sta­
tions thruout t.ht>. :;state vrill r;;port to the 
Route Mgr. the number rd' msgs. handled 
.in his ,,fation. 

It is absolutely imperative that all appli­
eations for appointments he in this ofuce 
before the 15th of .January. Each appli­
cation will be ra.refully eunsidered and after 
four Asst. Division Managers have been 
si•leeted the remaining applications will be 
sent to t.he resoective Assts. for ead1 l:ltate 
who will select the Dist. Supts. and City 
Mgrs. Each Ac;st. Div. Mgr. wHl be 
selected according to his ability as an opcr­
at01: and must i,bsolutely be full of pep 
and familiar with all matters pertaining to 
traffic and the A.R.R.L. 

.MISSOURI DISTRICT 
!IZA.D, Supt. 

Msgs. are moving in greater numbers 
in this territory despite some very un­
favorable weather eonditions. A ,-mrpris­
ing number are being handled hy CW. 
\lAOG at Lawrence is on the job regularly 
and doing good relay work. Other stns. 
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doing g·ood ·work are f)AQE, :mT, \:lPS. 
Msgs. to the north gu via UEX, 9ANO, and 
fl YO. Msg;s. i.:;c,ing south and east go over 
the .,Jd stand-by route, da !JYM-which 
deserw•,1 great credit for its comlistent 
relav work. 

QRM in I.:ansas City has been almost 
entirelv diminated due to the efforts of 
HDRQ,· ~u\SD and- VDJB. 

WW A DISTRICT 
fMA, Supt. 

Among- the stns. now doing good work 
are ;JZU, '\Yho keeps the i:'.\ionx City end 
open fur business, DYAE and BFZ at 
LeMars. and ~iIY at VesMoines. Coe at 
C;,dar .Hapids has opened again using the 
call :1SG. HMS is on i:,;wh night dearing 
fur the Vavenport section. \:lDRA and 
fllJl,lZ at Marengo aJ'f' proving a great help 
in g'i'tting· traffic thru for that ;.,edion. 
\:lYA will have in operation a GOO watt 
fone and will broadcast weather, press, 
etc., ca1.:h evening at H ::-lfl on 4\:!5 meters. 

KAN SAS DISTRICT 
No detailed report received. 

NEBRASKA DISTRICT 
:iHT, Supt. 

Radio has ht,en progressing in the usual 
manner in the Nebraska district during 
November, and although some QRN breaks 
out oee11siona1ly, we have had very good 
radio e,mditions. F'or the entire district 
for the t•lcist month about :..\00 messages 
have been handled. This does not represent 
a report of 1,ll stations handling traffic 
'I'he 1.mlk nf the traffic has been through 
!!HT-140. 

HI1NC ,,f Lincoln is the most prominent 
relay station now in operation. Mr. Palmer 
deserves ).!;mat credit for bringing Lincoln 
to i:he front. It has been dead to the 
world since the el.osing down of old !lUQ. 

For Omaha llDIT, UVE, ~DSM at·e oper­
ating entirely ()11 CW. Mr. E]d. Mars of 
Southside has done some t'emarkable work 
in recording violations of the Omaha 
Executive Council traffic Jaws. !JEW, 
Anaerson, in addition to operating a shift 
at !JHT has his own station stepping out 
and is handling his :,hare of the traffic 
through Omaha. 

9DUP of Wahoo, Nebr., has been doing 
some remarkable phone work during 
November, having been reported in Texa·s 
using two five watt tubes. !JAIN, Sanders 
of Hooper, is handling traffic along the 
north route across the state and states 
that there are absolutely no stations in oper­
ation in F'remont, a town of about 15,000 
people. ~IYT, the Wayne State Normal 
Sl!hool, is operating a radiophone and re­
pnrts fine results. HAFX, Stromsburg, and 
VANJ<, of David City report little of inter­
e::;t from their territory. 

There are still a few appointments to be 
made in this district so let's see what vou 
wide-awake radio men can do. · 

DAKOTA DIVISION 
Boy:d Phelps, Mgr. 

Swinging vms especially violent during 
the latter part of I'l'ovember in -chis 
Division. This phenomenon s<.Jemed quite 
general even with stations that ordinarily 
do not fade. VVe offer no remedy but only 
wish some of them would swing in loud and 
'"stay sw-ung" long enough to get rid of uur 
traffic. This together \Vith the fad that 
we have muong us a g-reater number of 
g;ood DX :,Lations has reduced the average 
distance of em.,h relay jump. 

ln North Dakota HWU, :1EE, :=izx, 
t1YAF, £1AMB, and !tLW all seem to knock 
',•m dead with u loud racket and hang up 
some mighty fine reeords. 

Mr. N. H. ;Jensen, JJist. Supt., Box 8H4, 
Sioux Falls, S. D., n,ports ,,,tations in 
many towns about the state. The Yankton 
College .Radio Club ,1pel'ating l!YAK under 
the 1 .. adership of Mr. Homer Fitch is an 
example of vrhat a real live radio dub l,an 
accomplish in the way of putting on a good 
DX ;;tation. In Aberdeen \IAKX is the 
leader and is steadily improving his radio­
phone. Mr. Chas. Norton, City Mgr. of 
Sioux Falls, reports their affiliated YMCA 
Radio Cluh progre::;sing n,ry well. Several 
c<mtests are l'nnning and with the ,,o­
operation of the local IJPWspapers in de­
voting a eolumn every week l:o amateur 
radio, the dty is a live radio center. 

1n Minnesota !!ZC has been getting out 
wry well and his 5 watt CW has covered 
some g·uod distances. t!YAC and itPN 
:;hould also be leaders in the northern 
section nf the ,;tate. (1XT at Collegeville 
and 9YAJ' at Northfield are hot.h 1;11 the 
air with a ~ood spark and !lHBF at New 
Ulm with CW. In the Twin Cities !!XI, 
OZT, ~IFO and 9AJP are all on the air with 
CW of <:onsiderable power while 9HM, UXI, 
OZT and several others bang out with 
:,;park. Little trouble should · he had in 
clearing traffic with Minneapolis and St. 
Paul. The Twin City Radio Club has been 
growing in great shape and with a con­
tinual program of contests, lectures, de­
bates, raffles, and what not, it has greatly 
exceeded the expectations of its original 
promoters. The 'rwin City Executive Radio 
Council eontinues to function in a verv 
efficient maner in upholding the U.S. and 
local regulations and deserves great credit 
fo1· this work. 

ROCKY MOUNTAIN DIVISION 
M. S. Andelin, Mgr. 

The operating personnel of the :Rockv 
Mountain Division has for some time past 
noticed the urgent need o.f better organ­
ization and co-operation of the amateur 
stations in the division to overcome the 
hand_icaps of fading of signals, constantly 
varyrng dead zones, and the necessity of 
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"ha<-k-hauling" ,uessav.:es in order to ;,d 
them across. · A movement has been in pro­
gress for some time to test the feasibility 
of a "Roeky Mountain rrrunk Line" where 
messages nm be relayed hac-k and forth 
with ,'ertainty. The tests ,vere such a 
success that the plan was adopted and num­
erous other te,:,ts were made to a;;eertain 
the most dlicient routes to he foliowed. 
The accompanying map shows the latest 
developments but is subject to ehanges to­
ward bette1·ing the plan. The star stations 
shown in the map have authority to relay 
to other ,~tations a:,; w;,11 as to each r,ther, 
while the nther stations should <:·onfine 

their etforts to relaying between the star 
stations unless requested to do otherwise. 
This is to (,ut down interference as much 
as possible. 

The plan works out as follows: Each 
star station dears fur business every night, 
es:cept nights that are set aside for other 
things. 'fhe stations dear in order, each 
iwcording to its position, the eastern-most 
station first. the next station in line west 
:,;econd, ,,t,:,., lf any f'.t:ation finds he h; 
unable to work in a certain direction and 
has tratllc for that direction he inquires 
of a star station on elther side of him if 
he ean QSR iri that µ;iv;,n direction and 
,•hances 11re that one (Jf them ean work it 
thru with !'H.:<e. This line provides a way 
for the southern California f:\tations to get 
their north.ern mPssag·es thru qufrker a'l!d 
without encountering the usuai eoast (.iRM. 

Wyoming, N. H. Hond, 7ZO, Supt., re­
prirts the ~tations in this st.ate have ex­
e!c'llent eonner·tions eaist and will make ,,. 
g1.,od ,,!earing- housP for traffic 1n any 
dirPction. Hr.ations as far east as Chicago 

l'll'e worked and <.'.unne,·tions with the 
Mississippi Valley are innumerable. "rhe 
DX ;;tations at present handling trarlic: 
7LU, {:¼raybuil; 7DH, Hyattvilte; 7MO, 
Douglas; 7JQ, Basin; 708 and 7ZO, 
Casper. I:f there are others not mentioned 
please get _in touch with your Superintend­
ent. Stations are few and far bPhveen 
and a Jump of ,;everal hundred miles is 
neees8ary to g'et out nf their own back 
;varrl. Conditions eall for "back-hauling" 
messages in order to get them to their 
destination but a hole is nearly always 
found on either ;;ide. The Rocky Mountains 
usf'd to be a harrier for 'I'ranscon traffic 
but with the iww Rocky Mountain traffic 
.routes we are able to hridge the gap :mc-
1·essfully. .All ,;tations, la1·ge and s'rnall, 
wi!l be given a chance to work as the intra­
division · trunk lines are being organized 
now. 

Utah, Glen Garmer, Supt., reports the 
gcne..ral trend of Utah stations h; toward 
better and more efficient sets, hence many 
of them are in the midst of building CW. 
Those who fed that the old rock-crusher 
i,- good enough for a while longer are busy 
kee,ping their rivals, CW, from gaining any 
ground on them. New stations ar.- <.'<.1ming 
into prominence and nearly ail the old 
operatm:s are back on the Job. 'rraffic is 
Jc.;oing thru in ship-shape. All the stations 
are enthused over the Rocky Mountain 
:rr1;1nk Line and are giving their support 
t.O .it. 

ALASKAN DIVISION 
Roy Anderson, Mgr. 

'\Nell, one Alaskan ''ham" has hroke loose. 
Let's hope he"s setting an example for the 
rest. This is all very WPll and has, to a 
,'.ertain extent, been expected, but the fact 
that he has heard over such long distances 
as has A. A. McCue, 7IP, Craig, Alaska, 
seems to eheer us up a little. Mr. McCue 
advises that he has bad vexy littlP time 
to listen in thus far, but I'll say he's heard 
enough, for one time. Following is his 
list: November 1---7BH, GAB, fiAAU, 7IN, 
OAK, ffBA, 9BD, and 5AK. Nov. 2·0 ·-•-71.J, 
'iPO, 6QR, 9BD. Nov. 4-7ZK, 7ZA, 7QR, 
OQX. 

It is planned to have 7IT, Ketchikan, put 
in a rlve-watt ><Pt to work 7IP, Craig, the 
distance being nnly about 1;ighty miles, 
and 7IP in turn to work the States. 'rhis. 
if put thru, will mark the opening of a relay 
eoute which, we hope, will in time !:Pach 
far. into the interior of the tenitory. 

NORTHWESTERN DIVISION 
Reported by R. T, Galyean 

EASTERN SECTION: 'l'his month 
shows a substantial increase in the number 
of messages handled over this Trunk Line 
A. AU DX stations in Montana r:tre in 
operation. One new station in Boienu,n, 
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7MP, has been staying up until the ,.vee 
;;ma' hours and getting over quite a num­
ber of messages. The A.D.M.'s station is 
just about to his satisfaction now, and tho 
he will not be able to keep a very late watch 
he expects to clear his. share of the traffic. 
A ntcw station located at Morse, 8a;,k., 
Canada, has been QSA at Bozeman using 
a lO watt tube set. 

CW t-eems to be "taking" in this end of 
the Division. 7HS is installing a CW ,;et 
and Helena has nothing else but CW. 
(Wonder where the squeak boxes are .in 
Helena) 7ZU wants to pawn his spark set 
for a 1000 volt 4.00 watt motor-generator 
and ,o;ome 50 watt tubes. A.D. Mgr. 
Cutting advises that all traffic over trunk 
A be routed via 7ZU or 7ZG for longest 
jump. 7ZU has two ops. and regular 
watch is kept E-very night from 10 till a 
A.M. 'rraflic to Canada can go via 7EX 
or 7L Y to Canadian 4CB. 

IDAHO AND CENTRAL SECTION: 
7Y A, Boise City High School station, re­
ports that they have been unable to do much 
work this month owing to the interference 
from power lines. Nov. 11th, 7YA relayed 
the results of the Idaho-Wyoming foot-ball 
game to 7ZM at Moscow, Idaho, where 
they were given to the students at the 
State University of Idaho less than 80 
seconds after the close of the game-beat­
ing W.U. by half an hour. This was day­
light transmission uf approximately aoo 
miles. 

7ZM at Moscow reports that the route 
east from there is now in fine shape with 
7ZU the best bet for the first jump :f.rom 
there. He has cleared !:IWU several times 
recently and has no trouble copying him. 
Portland :stations are very seldom worked, 
tho S-,attle stations are beginning to come 
in better with the coming of winter. At 
Walla Walla, Washingtc;>ri, there are now 
three licensed stations. One, 7ER (ex 7CN) 
is raising a lOO ft. pole and will soon Le 
working with a l K.W. spark. This is 
opening up an entirely new territory for 
radio and also may be of assistance in 
opening up a short jump route to Portland. 

COLUMBIA RIVER AND SOUTHERN 
SECTION: At Seaside, eonditions have 
heE,n very good fur the past month and 
some ,,f the t',tations are beginning to get 
out. ,HD being reported QSA at Eugene 
and Tacoma. At .Portland most of the 
stations have been laying off for various 
causes and 7BP has been handling most 
of the traffic. 7.JW is back on the job again 
with his new transformer. 

VANCOUVER DIVISION 
Roy Anderson, Acting Mgr. 

Wm. D. \Vood, Barron Hotel, Vancouver, 
fl. C., •~X 6KL and f:iBR, is now operating 
a ,;pedal licensed station, call !• HD. He 
advises that he has worked, and been re-

ported /...lSA by all of the following: oAK, 
EiIM, GQR, ilF'N, GFH, fiKM, GKA, OAGF, 
6GR, fiIC, HWZ, GVX. He is now using 
a 1 KW Thor, but will soon have a U. \V. 
Cutfin. · 

An attempt is being made by the 
Vancouver amateurs to locate ,;ome good 
DX stations .in Prince Rupert and 
Victoria. As regards the former, it will 
probably he some time before anything can 
be done, for f,CX, Gordon Bulger, advises 
that the Inspector visited Rupert and com­
plained of the wave length of the ::;tations. 
and as a result there are only two ;;ets in 
that city. Moreover, as all of the Rupert 
stations are within five miles of VAJ they 
are only allowed fifty meters waves length. 
Nevertheless, it might be possible to do 
something. 

It is expected that Vancouver will have 
several reliable stations going about 
Christmas time. At present !:IBD, 5BI, 
5AK, 9AX and XEQ are the most reliable. 

WINNIPEG DIVISION 
Boyd Phelps, Acting Mgr. 

Here's a new one! Our A.R.R.L. i:; fast 
growing as shown by this first report from 
the Winnipeg Division comprising the pro­
vinces of Manitoba and Saskatchewan. 
May we continue to hear from this new 
Canadian Division. 

Mr. ,T. A. Gjelhaug, :• ZC, Baudette, 
Minn., Acting Asst. D.M., is in eommuni­
cation with Winnipeg stations by radio 
direct or thru HYAF. Mr. Herbert D. 
Clark, .JBG, was appointed District Super­
intendent of Manitoba but unfortunately 
left for the we;;t coast a few weeks later. 
The selection of a man to fill this office 
was put up t;o the Winnipeg . Radio Club 
and Mr. M. R. Smith, 4AU, ao Hart Ave. 
was elected and accordingly given official 
appointment. Winnipeg will have several 
good stations handling traffic with U.S. 
stations this winter. Amateurs in all parts 
of Manitobia are urged to write Mr. Smith. 
as a Canadian relay route is under 1·on­
struction. 

Saskatchewan amateurs may live in a 
eold dimate hut they have warm hearts. 
They are keen for a Transcontinental 
Canadian Route and are testing between 
themselves with this object in view. Mr. 
,Jack E. Maynard, 0!CB, Box <!Hf!, Morse, 
Sask., has been appointed District Super­
lntendent of Saskatchewan. 4CB haiei 
worked quite a number of U.S. stations on 
CW and has !wen often reported in the 
central part of the U.S. His best distance 
so far is .1.225 miles using at the most two 
5 watt tubes. 4CB is trying hard to cnn­
nect up with !:IBD and other CW and spark 
stations in Vancouver, B. C. who are hear­
ing him regularly. The hig difficulty seems. 
to be in working a half K.W. spark set 
(the limit allowed in Canada) over any 
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great distance when the H's and 7's just 
aero;,;, the line roll in like thunder. Mr. 
Paul Sr,colofsky, -iBV of Loreburn, and 
Mr. G. ,f. Shadick, ,rnR of Regina, ·visited 
4CB c. eouple of days exposing themselves 
to the bite of the CW-Bug so now they are 
hoth hard at wnrk getting CW ,,ets lined 
un for DX work. 

· Everyone's attention is ealled to the in­
termediate dgnals listed in ,January 1921 
QST and ,:,ne change announced in the 
March issue. Falling in line with this 
plan wiil mean much in establishing records 
and the proper routing of traffic. The 
Division Manager will be gfad to forward 
any e,n-respondence wherever possible even 
if you have oniy the call letters. 

ST. LAWRENCE DIVISION 
A. J, Lorimer, Mgr. 

'\Ve a1·e piPased to report a big improve­
ment thruout this division during the past 
month with fairly reliable traffic handling. 

1rhe honors this month go to .Mr. Eric 
Parmer uf 2C:I, who handled 80 messages 
and kept u. reliable :,;ehedule with l AZX, 
Burlington, Vt., at o A.M. 

!!BG and XPG havl:' heen doing very good 
work witb C.W. and are getting out. The 
increase in local Ql{M in the -- vicinity Qf 
Montreai. however, is ;;:etting :,u bad thaL 
pn,etically no DX· work can be done until 
midnight. 

Sume locai sparks havl:' been acting up 
so badly of late that the Naval Department 
at Ottawa have an inspector looking ove1· 
the stations reoorted for interference at 
VCA. We regret that some well-behaved 
stations havE> been reported in error and 
the worse , . .ffendns ,;mitted. '.rhe .Montreal 
Radio .Assudation has dedded to make 
,,ome n,ports on :,;tations really ,:•ausing 
troublp and try to bring about some im­
provement. 

Mr. Boright has installed a new station 
at Sutton, ·que., (2DK). 

Once again we must report a failure .in 
(.,onneding- up with Toronto stations tho our 
hPst f'JX stations have worked twice that 
•distance. 

At J)i'('Sent (IUI' traffic for Toronto is 
g-oing- through to lARY nnd then via 
8AWP, S~•racuse, to :JEI. RA.WP has been 
worked from :2.BF but thPrE> ·is some (lSS 
to ,-.,ntend with in this trasI1mission. 

WP have practically nothing to :report 
from tlw north. It seems as tho nil the 
adivity in that distrkt at the reopening 
'Nils only a ,:plash of interest. Howev<>r, 
.as the inspecwr has to nsit (Juebec uma­
teurs on the QRM question, there must be 
s,,mething \';orking. Let's hear from you 
Quebeckers. 

ONTARIO DIVISION 
A. H. K. Russell, Mgr. 

Things l'adio having been traveling i.n 

this neck of the woods since last month's 
report, which hy the way, was the poorest 
un record as 8BP was the only D.S. to re­
port. However, all rhe boys have done 
better this month and from all aceounts 
good relaying has been carried on by all. 

'l'he latter part of October was enlivened 
by the attendance at the Bth district t'on­
vention of several Toronto, and other 
Ontario amateurs, in Buffalo. We all met 
the traffic manager, Mr. Schnell, and Mr. 
\Varner, of QST, and talk was had of a 
,:onvention in the Ontario Divii;ion, at 
which the latter two relayers promised to 
try and he present. ,Johnny Walker is 
said to be still going :,trong over here, 
which may ae(:ount for the enthusiasm. . 

No report has ret tome to hand for 
District No. 1, but Carte1· ad.vises that four 
Windsor ;,;tations ai'e doing DX now v.rith 
18 messages handled at :.::l>H last month. 
3DH has -gone the way of all flesh and de­
cided to ".:·an'' spark nnd put in 50 vmtts 
c.w. 

District No. 2 reports by C,c,wan that 
relay route '!'(Jronto---lngersoll-Lom!on is 
an m:complished fact, da many 'roronto 
stations, to :rnP, ac.,tf (Kitchener), ::.:,¾ N 
or ,'.KG (lngersoil). to ::qH, 3MN or :.:OV 
in London. This looks like an (X•3ellent 
start for the through route, 1:~pe,.-hdly ns 
Hamilton h, at la;;t hear<l from .in the 
per:,;on of HRY. W. H. Gillard, who I$ 
eopied Q::::A in Kitchener. :\BA, Wes 
Mitchell in Brantford, is putting \·m thru. 
3DS t.hrf'atens to open up with thp much 
talked of :!5 cycle "sink" but ·we arc hoping 
not. He also says a 50 watt tube set will 
be soon running. ;lSB, Hainsworth, a weH 
known Canadian hockey piayer, ha,: heard 
thP eall of the king of indoor ,;ports ani! is 
putting ln a tube set. Messages :!7. 

District No. :l, under :rnP, Ila:,; had u 
banner month, having handled :?:Ot, mcs­
f:ages, mostly froni one part nf U.S. to an­
other. Over half this traffic has been 
handled hy CW, Rogers finding that the 
:;park G,!.!{M is so bad that it is prnetically 
impossible to use spark set. !JBP and 
tlA. W quaiiiied very we11 for the Tra1rn­
atlantic tests. 

District . No. -[, Toronto, has been ex­
ceedingly lively, but unfortunately the 
,',Gtl of ,;om.e of the hoys ;;x:eeed;; their dis­
cretion with the result that trnrlic is tied 
up a ~rood bit of the time owing to several 
trying to jam thE>ir traffic thru r:t vnee. 
:lF'O reports 57 messages handled, and 
9AVv eleven. £JAL managed to .iazz into 
the ah· ;iust in time to 1tei; into this report 
with ;~ messages. .A development which 
mav promise ·w.,H for relay work in the 
dir;!dion of Ottawa is the· in:;tallation •>f 
s:ds for the Shorn! Cm:ps nt Ottawa and 
Camp Borden, \'AO and ACO respei.:tively. 
These i\tations are still ;oxperimenting hut 
may be in a position to handle traffic later. 
They work at present on 1200 meters. 
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The U.M. had the pleasure of meeting Mr. 
Staebler of Gana1104ue who is installing a 
CW sei.; some time soon, and vdll help out 
the Kingston district a lot. He promises 
to do all he ean to help out relay work 
down east. 

A new development has bobbed up in a 
letter from 4.CB in Morse, Sask., who has 
a ten watt tube set with which truly re­
markable work is being done, traffic having 
been handled across the Rockies. Arrange­
ments are being made for tests to he run 
with Ontario stations so that cmnmunica­
tion may be established. An intermediate 
station i.t 4AU, Winnipeg, is a possibility, 
.and 5CZ in Vancouver, B. C., also has re­
ported signals (.;)SA many times. Here's 
to 4CB and may he shove ten watts farther 
that he eV•?r did before when we get those 
t.ef'ts ,;tarted to him. 'rhe D.M. has also 
had a letter from BAK in Charlottetown, 
P. E.I., who is beginning to line 'em out, 
having worked dc;wn tile east (•oa:st and 
hee>n heard in Hartford. 

'Y!TH THE RADIOPHONE FOLKS 
((:o;;,JudPd frnm paqe i/0) 

indigo, through to violet, differing from 
-eaeh other only in their :frequency. 

"It is interesting to note that while the 
ear responds to aii adual, physical ,ibra­
tion, the eye responds to an electrical one, 
and while we <lo not fully understand these 
things at present, it is very possible that 
the phenomenon which actually occurs is 
the ;.i;eneration of alternating "urrents of 
various frequencies in the nerve ,•hannels 
crnmecting the eye and the brain. In other 
wonis, our >:Hense of :,;ight is really a de­
tector of electromagnetic waves. 

"Now, 1 have ;shown that the 11ye is 
sensitive to etheric electromagnetic waves 
of certain very limited frequencies. '.rhere 
are frequencies very much higher than 
those of the N,lor violet which are popular­
ly termed "ultra-violet" waves, and we find 
Buch very high frequency waves emitted 
:from radio-active substances such as 
radium, thorium, uranium, and so on, 
X-Ray tubes, and bodies under extremely 
high temperatures, :mch as the sun or the 
d.edric arc. These ultra-violet waves are 
ah;o caJled actinic w11ves, and while they 
.are .:,f tnf, great a frequency to affect the 
<!:'ye, nevertheless they are registered on a 
photographic plate. 

''Eimilarly, below the light waves, there 
are a ;.rr,eat many other electromagnetic 
·waves. the frequencies of whirh a re too low 
to be· disting·u1shed hy the <:•ye hut v,hich 
may he lfotectPd by other media. For ,!X­
ampie, below the color red we have a ;;nries 
nf ·rndiations popularly termed ''i.nfra"­
(or helow) red wavPR, the enmmonest of 
whirh are heRt waves. Y,:,u are familiar 
with the fact that whi>n a piere nf metal 
is heated. ,mch a:s an iron poker, the 

vibratory energy imparted to the_ molecules 
of the metal cause them to emit electro­
magnetic heat waves which can be detected 
by holding the poker near the face. or the 
hand but which cannot be seen until more 
energy has been imparted to _the. poker, 
until finally the waves are radiated at so 
great a frequency that they are able ~o 
affect the eye and we ,my the poker 1s 
"red hot". 

'·Below the infra-red, or heat waves, 
there are electrical waves of frequencies 
which have been produced in the laboratory 
but which are too short to be used for 
wireless c01nmunication. 

"At the lower ,md of this chart are 
shown the waves actually used for radio 
communication and their frequency varies 
from about 1.60,000 to :3,000,000. 

"Altho I have shown the frequencies of 
sound waves which are sensible to the ear, 
at the lower end of the chart, they are 
really not electromagnetic waves, but. are 
nnlY · included to show you the magnitude of the radio frequencies. 

"Each division on this chart represents 
an octave: that is to say, each unit of 
frequency · is twice that. of th1; one ne~t 
below it.. This means that this ehart 1s 
laid out according to geometric law and not 
a straight line progression, _because _eat:h 
unit doubles the one precedmg. This 1s 
similar to the l11ying_ ouJ;__ot a sl~~ rule." 

C. W. AND SP ARK 
(C:nnduded {roni page Ui) 

whelming. We hold no brief for the power 
tube manufacturers----we don't believe their 
(;ubes are as good as they should be-hut 
c.·w. by sc,me means, tube 1.1r arc, is so 
g-reatly · superior to the spark in so ,nmn7 
ways t.hat we really believe the latter 1s 
on its last legs. 

,lust to show you what ,vill happen to 
a spark ,,tat.ion: !:JHM bet us a two-years' 
:,ubscription to Q.ST against a list of Calls 
Heard' that there would be more Sparks 
heard than C. W. The book-keeper .is to­
dav sending him a h111 for four ( 4 ·1 fish. .... •. --- - - - ···--::::.~ -=-
RECEPTION WITHOUT AERIAL OR 

GROUND 
(Condoded from plt,qe :!4) 

necessary when tuning the variometers, 
otherwise the i;tation will he passed over 
unobserved. Be careful of body effect 
while tuning in weak signals, as it is some­
times hard- to bring hi eiear ;;signals ex­
eept by keepin½' the body_ ~erfectly_ station­
ary. '.rhere 1s. no er1tical adrnstment 
JH'cessanr with detector and two stage am­
plifie1\ and the same plate potential· is 
used 'as under ordinary reeei ving con­
ditions. 

Of tlw numerous stations recorded, !-he 
following rHe sonw of t.he :,;r,c,ate:st dist­
nnce: SOZ, 8RQ, 8AGK, SJL, \JZN, :SBC, 
NSF. 
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Amatem Reµio 
Stations-' 

IAFV, Salem, Mass. 
Here is a real CW station owned by F. 

Clifford Estey, of Salem, Mass. Estey tells 
us that to build it he sold his automobile 
and spent a thousand dollars in five weeks 
of hard work. The results, however, ·1vould 
seem to be well worth all of his effort. 

The antenna is a most unusual one but 
of a rlesign that appeals to us very much. 
Located in a small yard it was impossible 
to consider the conventional flattop but at 
the same time it was also de-
sirable to s,•cure as high as 
possible a center of capacity. 
'rhe mast is 70 ft. high, of three 
27 ft. wooden :,ections lapped 
and b o u n d hy straps. The 
aerial is in reality a vertical 
cage with the mast rising in­
side it. i:\. most ingenious ar­
rangement is provided to secure 
this. The twelve vertical wires 
are tlupported at the top from 
a spreader which takes the form 
of a square 11 ft. on a side, 
a~s~!I1hled of four 10 ft. ~engths 
of J eopper conductor pipe and 
four W' dls .for the corners, se­
r-urely soldered together and 
the whole hung frorii. the mast­
head. The insulators are really 
at the mast-head and f r om 
there the__ 1:l ,vires run out to 
the square spreader, make three 
!urns around it and drop to the 
lower hoop, I which is of '-ii" 
c,,pper tubing and four ft. in 
diameter, 31- -ft. ah o v e the 
ground) w hPre eaeh wire is 
attached and shortly bf'low this 
gathered into a 12-wire one-ft.­
diameter cage whi<-h forms the 
iead-in to the tltation. 

E)stey is a mast<'r mechanic 
and tool maker, and so rather 
natura11y his panel transmitter 
i,; a thing of beauty. A hake­
lite panel 10" x ::ix" earries all 
of thP. ,•quipment except the 
,·Pctifier and transformers. The 
p h o t n g r a p h s wi.ll be self­
E-Xplana tory in the main. 'Four 
to-watt t. u bes nre used a;., 

oscillators and when the set is used as a 
phone two 5-watt tubes are also employed 
as speed1 amplifiers. Just below the shelf 
carrying the power tubes, two oil-immersed 
variable condensers will be noticed, which 
are aduated from the front of the panel. 
'.rhe circuit employed is the one that QST 
has been so consistently boosting of late, 
the so-called Stanley circuit as uriginated 
by the British during the war and first 

'····.... :,. 

·•. 

' 
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described in these columns by 1 DH in QST 
for ,July. In reality the circuit is a modi­
fied Hartley and is known in engineering 
drcles in this country, we believe, as a 
''reversed feedback" circuit. 

'.rhe l''c'ctifiers i:nnsist ,_.f :! 1. pint pre;;ervf' 
jars N•Dtaining a borax sc>lution in which 
the ,.:>!Pments of lead and aluminum are 
mounted. It is es:sential that pure alumi­
num (l'lt le'_i::;L (!~ o/. ) be s,-,c;,ured:,. '£J:ie ele­
ments are .! ; 16 thick x 1 x b with an 
end bent back and a machine sc-rew 
mounted for eonnecting up. 

.Estey uses .s ,:<:•1.mterpoisf> and started 
out hy stdne;ing up .t~OO ft. of ;,even­
strand c:opper wire in a 3G ft. s4uare screen. 
He g-ot pretty g·ood antenna i.'.Urrent but 
rliscoven·d that the meter reading was 
greater in the antenna lead than in the 

9HM, St. Paul, Minn. 
Station HHM is located in the center of 

a >:iquare piece of land, the building proper 
being a small two-room house huilt by "the 
gang" last summer, and electrically heated. 
As an indication of the trend of the times, 
a hunk Ls provided for the tired "op" to 
flop into when he knocks off in the eady 
morning. The station is operated by C. 
,J. Otterholm, ''CY"; M. E. Miller, "NP"; 
P. C. McKendrick, ''ML"; L. Houska, 
''LH''; and Herbert Richter, "RC". 

The aerial in use at present is a 5-wire 
inverted L ,(;0 ft. high and 60 ft. long, ·with 
a counterpoise of the same dimensions 
directly under it and 10 ft. above the 

counterpoise lead, which led him to helieve 
that some more i:-ounterpoise might not be 
amiss. Accordingly he put in a couple 
hundred feet more and saw the antenna 
meter c:limb a little. Some more of the 
same business. To make a long story short, 
he quadrupled the an1ount of wire in the 
eounterpoise until now it iR ;;o dark in the 
ba(;kyard that the grass won't grow beeause 
the iun can't l!:et through to it. Incidental­
ly the antenna eurrent has ;:limbed stead­
iiy from ,i,5 amperes until now the metn 
r;ads 12 amperes (thermo-eouple:1 when all 
four tubes al'e used. 

c_ _______________________ _ 

Rear of Panel, and Rectifier 

ln nnly a few weeks ,,f uperation this 
station has e;;tahlished e.-,nsistent "J•eration 
with many points over 1000 miles distant 
and has l,een reported from ev,:.ry ,;tate 
this ,;ide of the Mississippi River. .Es-tey 
has i,hown that it is possible to ;iump in 
un a big Job and with the proper knowl­
e<lge c-arry it through to a successful eon­
elusion in a minimum elapsed time. 

ground. .A new antenna system is under 
construction, one of the new (JI) ft. masts 
being ready to raise. 

•rwo of the four transmitters planned 
for HHM are now in operation. Unit "A" 
comdsts of a 1 k.w. United Wireless 
''roffin" transformer, %-inch plate-glass-in­
"il condenser, Arrow synchronous gap of 
the spark-thru type, and a heavy O.T. 
having !:l-in. ribbon in the primary. The 
leads are extremely short in the closed cir­
cuit of this set ( the right-hand one in the 
photo), which permits unusually large capa­
city to be used, Mr. Otterholm claiming 
to get good re:mlts on .Hl5 meters with a 
c-apacity of .02 mfd., the antenna current 
being (l amperes on a thermo-couple 
meter. 
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tJnit "B" is composed of a 
1 k.w. Clapp-Eastham Type E 
transformer, l 0-tooth non-,,;ync 
rotary gap on ;3400-r.p.m. motor, 
glass-in-oil 1·nndenser. and ·• 
'f&H o;;tillation transformer. 
Normal antenna current of this 
set i,s 5½ amps., thermo-pouple. 

As planned, 1Jnit "("' will 
be a 100-watt CW and phonP 
set and "[)" a 1 k.w. !i00-
1-;vcle quenched :rnd ,ccyni'hron-
1.1us panel :set, 

'rhe receiver is thf> usual 
1·ariometer tuned-plate type 
with two-step amplifier and 
Baldwin phones--rather :, 
standard among 1·elay men. 
'ro the right of the tuner 

3SM, Philadelphia 
This very neat little station is owned 

and 1,perated l,y t{obert Adams. :::rd, of 
t'hilarlelphia, and is a guod example of 
what 1.'an be a;'e,,mpiished in a c,;inpact, 
,,fficieut instaliation. 

:,:SM has a four-wire eage aerial ,rnp­
pol'ted 1,0 ft. above ground on two 25 ft. 
poles on the roof. 'rhe large cabinet on the 
l'ight e11ntains an ,Acme \i. KW trans­
former ;mil an nil-immersed ,•,mdenser. On 
top of thP ,.-abinet is a Chambers osdllation 
transformer ,,f the helix type. behind which 
i;; a Bunnell rotary gap. The l'f'f'Piving 
,,,.,t is r,f the ,,,,nventiona.l regenerative type. 
with qetector and two steps of amplification, 
:.rnd Brandes phones. 

is t.he diange-over swit£•h and 
above this a ,:ontroi pan el 
,nipporting a .J t'well rhermo­
a mmeter and a large ,,witch 
(or selecting the tran,-;mitter. 

ftHM has been b e a r d in 
almost Pvet·y state in the 
U n i on and Canada and hy 
t,hips al sea in several direc­
tions. Both transmitters work 
the east cuast with t'ase most 
g:uod nights. Unit "'A", how­
r,ver, is the only ,,.et heard on 
the west ,/oast. By means of 
colored pins a record ;s kept 
un the map of ,,tations over 
iOOO rniies distant who have 
worked or heard !.lHM. 

::JSM has an antenna current of 2.1 amps. 
and has been heard at 4CX, 8FE, 8ZA, 
8HJ. de., which i~ very good work for a 
1{ KW. 
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9A GP, Chicago 
9AGP is the f;tation of the 'Wabash 

Radio Club, \Vith headquarters at the 
Y.M.C.A. at 3763 Wabash Ave., Chicago, 
operated by 'Messrs. P. R. Piper and F. 
H. Wauh. 

'.rhc !'ece1vmg outfit consists of honey­
comb coils and a three step amplifier using 
Western Electric VT-l's thruout. 'l'he 
transmitting 8ide has a home-made five 
tube c:.·w. ,set, following, \vith few ex­
ceptions, the description of a set given in 
QST for May, 1920, and a quarter kilo­
watt iierman portable set, the latter being 
seen ;just to the left of the lamp in the 
photograph and resting on top of the C.W. 

9 ABL, Kankakee, Ills. 
f1ABL Is the station of Manley Potter, 

.Jr., &t Kankakee, Ill., 50 miles Routh of 
Chicago. Tts rrntenna is 75 ft. long, 32 ft. 
and ,f4 ft. high at the respective ends, 
t·1.•mposed of six wires spaced 2 ft. apart, 
and having a natural period of 171 meters. 

The transmitter eonsists of a lTnited 
Vvirelesss l kilowatt open-col'e transformer; 
a Benwood gap which may be driven either 
synchronr,usly 01.· non-synchronously; home­
made O.T. having four inch ribbon on 
primary :-;nd three inch on »econdary and 
A. T .I.: :rncl a ,.,on denser consisting of 12 
Leyden jars connected in series para'Jlel to 

(Cmwl.uded 011 jirt,qe 55) 

set. 'rhe high potential for the C.W. set 
is obtained by driving an old 220 volt 1/7 
h.p. motor as a generator, from a 1½ h.p. 
motor. 'rhe generator was originally 
series wound but is now separately excited 
thru a lamp bank, and delivers up to 750 
volts. Tape is used for a driving belt, 
the beauty of which is that when there 

is an overload on the generator the tape 
chews in two. 

llAGP has a bad location, being in the 
basement of a five story building and 
having a lead-in about 100 ft. long which, 
without any flat-top, has a natural wave 
length of 210 meters, so that all operation 
has to be done thru a series condenser with 
much loss in efficiency which at present 
can't be helped. 
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THE A.R.R.L. takes pleasure in an­
nouncing the aihliation of the follow­
ing soeiPties, dating from December :cl, 

1921: 
Vermilion C1Junty i{adio Assn., Danville, 

Ill. 
Wheeiin,g Wireless Asi,;n., Wheeling, West 

Va. 
Nirasco Hadio Club, Howling Green, Ky. 
f\•ntral Illinois Radio Club; Springfield, 

rn. 
The Delaware Radio Assn., Delaware, 

Ohio. 
Delaware Tiadio Assn., Wilmington, Del. 
Yolmgswwn Radio C:lnh, Youngstown, 

Ohio. 
The Jiadiotec Club ,.f Akron, i\kron, 
The Yankton Iladio Club, Yankton, S. 

Dak. 
J<Jlizabeth Radio Club. E;lizabeth, N. ,J. 
Bloomfield Radio Club, Bloomtield, N. J. 
Mon-"{oug:h Uadio Assn., McKeesport, 

Pa. 
Canandaigua Radio A;;sn., Canandaigua, 

N. Y. 
Mobile Radio Club. Mobile, Ala. 
Northern Orange · County· Radio A.ssn., 

Orange Cu., Cal. 
Birmingham Wireless Assn., Birming­

ham, Ala: 
Englewood High School Radio Club, 

Chicag-u, Ill. 
.Providence Radio Assn., Providence, R. L 
"DX" Radio Club, Richmond, Ind. 
Univ. of Maine Radio Club, Orono, 

Maine. 
Ansonia Radio Assn., Ansonia, Conn. 
Prince Rupert Hadio Club, Prince 

Rupert, B. C. 
Chester County Radio Assn., Parkesburg, 

Pa. 
'£he Interstate Radio & Researeh Club, 

Haverhill, Mass. 
Long Beach Radio Research Assn., Long 

Reach. Cal. 
'ruatatin Radio Assn., Cornelius, Ore. 
Naperville Radio Club, Naperville, Ill. 
White Plains High Sehool Radio Club, 

White Plains, N. Yi . 
'rhe First .Radio Assn., Flint, Mich. 

New Mexico State College Radio Club 
has installed a high power transmitter with 
two 250-watt tubes in the main transmitter. 
At the recent election of officers E. F. Kier­
man was elected president; M. White. sec-

rntarv-treasurer. and R. W. Goddard. Dean 
of Engineering, faculty advisor. Meetings 
are held every other Wednesday evening. 

Wireless Association of Worcester, Mass. 
Polytechnic institute recently ti•nstructed a 
new eage antenna fJO feet long·, about 80 
:feet hig-h. The station is iri r,peration 
eYery Friday night commencinis at ::; :00 
o'clock. ... Basket-ball sco1·es will be reported 
by radio. 

The Third and Fourth District Conven­
tion will be held in Washington, n. C .. 
on Pehruarv 17th and 18th. The whole 
event will take place in the Raleigh Hotel. 
There will be most intere~ting .. xhibits of 
stations 37,Y, :JXF. 3ZO and many others; 
tours Lo NA.A. NSF, Nationai Capitol. the 
parks. am! thP- Wa::;hington Monuri1ent. Pa­
·Ders will he prfsentf'd on CW, µhone, the 
1\ rm strong s;_1µer, radio frequency ampli­
fiers. etc. 1\ fund of information will be 
available on "verything ·in anut~·ur radio. 
Speed nnd. QRM eopying come,ts \vii! he 
held with vniuahle prize,;. The t:•.•nven­
tion wi.!l end with ,\ banquet and plenty 
of -first-class t'ats. Reservations :,hould 
be made with E. R. Bateman, I:n 7 W. 
Lafayette Ave., Baltimore, Md. If yon 
miss 

0

this er,nvention you wm not live long 
enough to g:et over your regrds. 

The Columbus (Ohio) Radio Club elected 
uew officers as follo_,;s: ,L Martin, 8TJ, 
president; M. F. McDowell, vice-president; 
F. Harmer, :se,eretary; S Heston, treasurer 
and V. M. Lucas. radio ,:;rlvisot". Local 
"quiet Hours" were adopted, 7 t.o 9 P. M., 
during which period no transmiter b per­
mitted to op1en up unless tallf'd hy an out­
side station. 

The Hill City Radio Club, Summit, N. J. 
held a get-together meeting on October 
27th with Mr. H. C. G-awler as one of the 
speakers. Mr. Gawler told of club 01·gani­
zation and how t.o make a "live-wire" dub. 
Mr. Rv-an of the Western Electric Co. 
i;rave ai1 illustrated lecture on the Cata1ina­
Los Angeles radiophone i;ervice. After 
refreshments were serve<'!, a ham-fest was 
indulged in by all present. 

The Milwaukee Amateurs' Radio Club en­
joyed a very interesting lecture on Decem­
ber 8th on "The National Electrical Code 
and its application to radio signalling," by 
Mr. A. C. Schultz, Electrical Inspector of 
the -Wisconsin Inspection Bureau. 
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The Houston Radio Club staged a dem­
onstration at the Y. ivI. C. A. annual Hal­
lowe'!•n Stunt Party that caused much fav­
orable comment and brought :forth eon­
stant ,pplause. At the :recent Houston 
.Pair, a i;tation was installed and two opera­
tors answered the questions of the public 
during- the pedods of operation. Voice and 
music 1•·ere available, due to co-operation 
O'n the part of :c(•veral local f'ltations in ad­
dition : .. o th,, ,,tation operhted by Bgt. 
Hinsiee id: F;Jlington Field. Much interest 
was shown by the crowds who attended 
the fair. 

The St. Louis Radio Association is pub­
lishing- u :mappy little paper, "The Hot 
\Vire." Hut why wouldn't it be ,.;nappy 
with "Bill" W 00<1s as editor? "Bill" is 
famous for his "llear Eddv" ,"-tories that 
appeared in (!,ST Lefore the war. 

The Nola Radio Club heid a meeting on 
November ltith which was attenderl. by 
every member ,,f t.ht> dub. Not a ,eat 
was vacant. F. B! The "Phoneytron," a 
paper 1mblhh1ed hy the dub. is a 14plendid 
means nf ke,0 ping- its members informed 
of what is going: on and has helped ,.wf'il 
t.hP 1rwn1bei·shin ,·unsiderablv. It has 
proved one of the best stimulants for good 
atendanee at meetings. 

The Radio Club of Tacoma boasts an 
increasing n1embership sineP it has adopted 
t.he policy of " ~-odal mPet.in.e: on alternate 
meeting nixhts. Miss ·winifred Dow was 
(,ie('tC>d ",,hairman" of this l'onunittee. lEvi­
dently this ('iuh has ;;everal ;'YL's"), 

The Radio Club of Brooklyn has lost 
the ~\'rVicPs ,,f its president. Mr. Charles 
Hild, who passed away on September 18th. 
Mr. Hild. who was one of the pioneers of 
radio in Brooklyn, was president of the 
club for two years and in that office did 
much towards the ;shaping of the destinies 
t..>f the organization. 

The South Bend Radio Association was 
formed by a merger of the 8t. ,Joe Valley 
Radio Association and the South Bend Ra­
dio l:{esearch Club, on October 14th. Offi­
cers Wf're elected as follows: F. J. Libbie. 
president; A. Brady, vice-president; V. /\. 
Bloomquist, secret~ry and trearnrer. Meet­
ings are held every seevnd Friday at 7 :~0 
P. M. 

The annual New .England Traffic Men's 
Convention was held in Soring-field. Mass., 
on November 20th. A yfsit to WBZ, the 
Westinghouse phone station. was one of the 
attractions. 1''rom fi :00 to 7 :HO P. M. 
everyon,:; !:'njoyed a ham-fesst in t.he lobby 
of the Highland Hotel. at which place the 
banquet was held. _()ur president, Mr. 
Maxim, addressed the meeting via the 
phone station WBZ and a loud-speaker at 
the hall. M.r. G. R. Entwi~.tl<', manager <)f 
the New England Division, µresided at the 
husiness r11eeting which followed a few 
short addresses. Much plain t,alk at the 

meeting made everyone feel that the New 
:~ngland Division was out to lead all others 
in traffic work. It seems that the two fac­
tions in Spring-field are a thing of the past 
as a result of what Mr. Castner said on or­
ganization. About 75 men attended the 
meeting which finally came to a (.JRT at 
two in the morning, but no one regrets 
having stuck it out to the end. 

A New York State Capital Radio Con­
vention will be held at 2XQ, Union College, 
;-,chem•ctady, New York, Saturday .ranu­
ary 14, l\cl22. All amateurs of the Capi­
tal district are urged to be present, a,; well 
as all others who may finrl it <'ililVenient 
to attend. 

Arrangements are being made for a 
good display of modern CW, phone. ;,park, 
and rN•,c,iving npparatus. Several manu­
faeturers have already offered showings 
and demonstrations c,f lateRt types of ap­
paratus. .Authorities on radio will present 
timely t.onics in railio. 

Foi· detailed information address Radio 
Convention Commit.tee, lJnion College, 
Schenectady, New York. Write now so we 
,:a·n make arrangements for a large num­
ber. 

Michigan Convention 
The first Michigan A.R.R.L. t•mvPntion 

and get-together will he held at Lansing, 
February 10 and 11, 1922. Michigan is 
rapidly coming to the front as one of the 
live spots and we expect that evPry OJW will 
be awarp vf the fad .after the first of 
February. The program follows. 

F'ri., :F'eb. 10. 
G P.M.--Hig Xeed and introduction of 

stations. 
8 P.M.--·C.W. discussion, Mr. Darr, 

8ZZ, :Mr. -\Vyckoff, 8'{G, and 
others. 

Sat., F'eb. 11. 
ti :30 A.M.--Lecture on radio, illu­

strated by lantern slides and ex­
periments. Dr. Williams of the 
Univ. of Michigan. 

1 P .M.--.Section Meetings. 
(a) 'Praffic---Mr. Darr, Dist. Supt. 
(b) License Exams. Mr. Edwards, 

R.I. 
(c) Receiving apparatus - Mr. 

Wilcox, 8XS. 
(d) Trips to Lveal stations. 
((') Club and Boy Scout work. 

4 P.M.- •··•Michigan organization meet­
ing. 

8:15 P.M.---'I'heatre party. Special 
stunts by Detroit Radio Associa­
tion. Strand Theatre. 

Address all inquiries to M. H. Pancm;t, 
1.101 Climax St., Lansing, Mich. Address 
inquiries regarding exhibits to C. R. Pard­
ddge, eare of Saginaw Eleetric Co., 
~~aginaw, Mich. 
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qsT announces with pleasure that Mr. 
Robert C. Higgy, of 8IB, Columbus, Ohio, 
has accepted a position on its headquarters 
staff as an assistant to the Editor. 

The F. D. Pitts Company, of Boston, 
announce the opening of a new i;tore at 
193 Westminster St., Woolworth Bldg., 
Providence, R. I., in charge of Mr. H. A. 
'rilley. 

Newspapers of Kukomo, fnd., in early 
December 1,hronicled a perfectly wonderful 
confusion in the wire systems of the 
Western Union and the L. E. &, W. rail­
road due -to the wireless activities of a 
small boy who lived on the edge of the 
town. lt seems that in order to get an 
aerial this ;cc.uthful Macaroni twisted a 
rock to the end of a wire ,,vhich was de­
stined to serve for his lead-in and swung 
it ovn the tPlegraph wires whf>re it neatly 
short-circuited five main frunk linPs and 
ftaVf> him an aerial 160 miles long, stretch­
ing from Indianapolis to Michigan City. 
Of C'nurse, pandemonium l'Pigned in local 
telegraph circles and we can imagine that 
considerable patch-work was in evidence on 
those railroad switchboards until the 
trouble was finally located. 

Recent attempts on thp West Coast to 
span the Pacific as far as Honolulu were 
unsuccessful, hut w" IH'e perfectly willing 
to bet that that i:-i:ould he done too. Oper­
ator I. l<illingham, of the .Auxiliary Yacht 
"Aloha". advises us that on a home-made 
"oatmeal" tuner he heard Station 7IN, of 
SilvPrton, Oregon. working very QSA and 
:steady for a period of t,hout two hours 
around midnight Pacific 'rime, Oct. 2Gth, 
while the "Aloha" was 110 nriles to the 
east of Hilo, Hawaii. 

The "Aioha" is on a cruise to .fapan and 
Mr. E!lingham has kindly ermsented to 
listen for amateur si!!nals all the wav 
across. Perhaps ,ve ,vill 1~et some real 
records from this. 

We understand that the Montreal Power 
C,,mpany is actually helping amateurs to 
start in wireless and selling them radio 
apparatus! 

Boy, takP this dime and get me one of 
Woolworth's one-kilowatt tubes; then chase 
that pale hlue 1c,lephant off the front porch. 

I 

It should be noted that thf> Kuebler 
Radio Co., of 821 Huron St., Toledo, Ohio, 
are the :mccessors to the retail depa1·tment 
of the Marshall-Gerken Cu., of that dcy, 

We understand that since C(.l became 
unpopular, every time lBDC in S,mth­
bridge, Mass., wants to let the gang know 
he is on the air he calls lGY-because 1GY 
is never on! How';; that for a CQ'? And 
hy the way, Brother Bates, why don't you 
fool him some time by answering him'? 

At last Vermilya has fallen for C. W. and 
1ZE is now a 1.00-watt tube set. Not a 
trace remains of the old spark set, which 
has been sold to a nearby amatPur and is 
now signing Li\EV. 

·we will not be surprised to be advised 
at any time that Matty has canned the 
rock-crusher at \'1ZN, hut if J-;., wants to 
get more than $a.8B for it he had better 
sell it quick. 

lVe ,wfah we {Joidd 'tepol't /;/1r1f;-.... 
The Electric Light (:.:,mpaniPs have 

agreed to use direct 1:urrent for house 
lighting in voltages hetweE-n f;OO and 1,000, 
depending on the :mbscdbe1·s· choi<'e iri the 
matter. 

The United Cigar :Stores are issuing 
special radio coupons with f'aeh purchase. 
Twenty of these may be ;,xchang,·d for a 
\'aeuum tube. 

The (}ollege Entrance Board announces 
in its 1ct1mua·1 statement that ln the future 
a first grade radio license may be applied 
for credit on any eng'ineering degrees. 

Recent Newf'l 8ervke pit-turcs "how a 
cow-person on horsebac-k with a portable 
radio set, overhead antenna. d-<'., all pre­
pared to round up stray cattle. The i;hing 
that bothers us i:S what do they do for a 
g'i'Otmd-have a binding post in the horse's 
:;;ide, ;ve i~ues~! 

In the C'ail books the owner nf station !HR, 
C. B. Baxter, is shown as [orated i.n Pen;,11-
cola, Fla. This is obviously an error as 
Florida is in the 4th district. Mr. Baxter'1:1 
eorrect address is Box 176, Dublin, Texas. 
All interested please take due rwtice IH•reof. 

The eall Jptters 2l3ML and 2EH are he.th 
assigned to the ,;tation of rhe Radio En-
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gineers' Club of Riverhead, Lnng faland, 
P. 0. Hox 13. 

tJARU, of. Louisville, Ky., is broadcast­
ing polke news on .Monday, Wednesday and 
Fri<lay nights at 10 p.m., ( >ntral Standard 
'rime, t•ll straight C.W. Reports. from re­
eeiving stations will be nppreciated. 

To Old 9Tl 
Old HTI, µride of the West 

Has g>une unto his heavenly rest, 
His shack fa bare, his fones are still, 

His key at rest, his spark is nil. 
As through my cards I look I ponder, 

And think of 9TI ,:,ut yonder, 
Wonder iJ' he, in his heavenly berth 

Still hears my sigs from here on ear.th. 
Hearing his eall still un the air 

D8ep dnwn .I ;,ink in my .Morris chair, 
Listf•n in vain for his well known fist 
Calling his friends through the ghostly mist. 

May new TI preserve for us 
K.;n 's r<'cord; keep it glorious, 

Hold it aloft, a re<:ord of worth, 
A standard for those he left "on earth. 

We will remember, old iJTI, 
R,0 member you till the day we die, 

.\.nd join you again in your haven of rest, 
Where good Radio Men are forever blest. 

-7ZO. 

Here are a few more records that have 
;lust come to our attention. 

2BAK, Tarrytown, N. Y., we understand 
has heen heard in ;ruarez, Mexico, on 
November 12th, while putting out O.fl 
ampere C.W., signals Q8A. 

l:iVP reported at 8FQ, Pittsburgh, while 
calling 2BK; audible t.i ft. from phones. 

!JAIY, Milwaukee, heard by tiAA, DeBen 
of New Orleans, vvhile using a tingle 
Western Electric VT-1 ,vith 170 Yolts on 
the plate. 'rhis CW !,tuft' surely travels! 

fiALE reports the signals of 8XK on the 
night of November fith on AC CW, loud 
a11d steady in Transatlantic Preliminaries. 
He also ,..:ports 81:J,J calling CQ .MSG, dear 
and readable on November Mh. 8XK has 
also lw,0 11 f·npiPd by liXAG in San .Jose, 
California. audible nn one tuhe, readable 
on one ;;.tep, typewriter :signals ,.m two 
steps, and all over the rr,om on three steps. 

i-il.W, _,'._mbridge, Pa., using one 5-watt 
tube, reported very QSA at nnuz, Ellen­
dale. North Dakota, on d,c,tector alone on 
Nmr,•mber 10th; wave length 214 meters, 
distance 1100 miles. 

TVn11ldn't it he wonderful--
If some fellows could raise ;;omething be­

sides ls! l{ !\'I_'? 
if lTS t'ePorted ('alls NOT heard to save 

valuable space in QST? 
If WNY g>ot wis,; to himself and found 

vut his dt:nement'/ 

If a fellow didn't feel like a filbert the 
first time he bawled into a radiophone 
transmitter'/ 

If t.he R.C.A. vrnuld hny up all the 
arc ,;tations so it could shut ',•111 all down 
so .it eould :,,ell lots of tubes so we (could 
all use C.W. so we could all be happy at 
once'/ 

If some hero would say qRS instead 
of QRM when he missed one at about lO 
per'/ 

If some C.W. ,;tations knew we had such 
a thing as a filter? 

If a certain spark coil near Cincinnati 
knew just how far distant POZ was and 
·would :::top l'alling him long enough to see 
whether or not he was being answered'? 

If that guy up in Washington, D. C., 
were tu :,;ign !JKM instead of ~KM or 
2DM? .. 

If WWX ever raised any other post 
office station without messing up the ether 
for two hours'? 

If we all deared traffic like :JGL and 
8ZY? 

If a lot of fellows would run the dern 
thing either entirely synt:hronous or else 
frankly non-synchronous'/ 

lf NAI would quit signing NL? 

9ABL, KANKAKEE, ILLS. 
(Concluded from par,e .51.) 

give a total eapacity of .006 mfd. 'fhis 
equipment puts 5.4 amperes in the antenna. 

~nstead of the customary change-over­
;;WJtch, 9ABL uses an anchor gap in the 
aerial lead to eliminate the unpleasant 
voltages that otherwise would he· experi­
enced from this transformer at the re­
ceiving terminal of the switch. 

The reee1vmg "quipment comprises a 
Grebe CR-:l, a home-made Universal tuner 
eovering wave lengths up to 20,000 meters, 
detector and two-srep, Baldwin phones and 
a Magnavox. Mr. Potter is using Hadio­
trun UV-201 tubes throughout, with 90 
volts on the plate::;, and states that he 
,:,btains better resulb, this wny than in the 
normal use of a UV-200 and a detector. 
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HEARD DURING NOVEMBER 
Unless Othel'wise Specified 

Amateurs reporting· l.ist:-1 ,ue requested 
to see instructio-ns ap~·,<:>aring aL the head 
of this 1[epartm<:>nt in previons i;,,1ies. and 
to obs1:rve the following additional instruc­
tion. 

i 4 ! !n ,,rrlel' to distinguish t ... ,tween 
spark and CW srntions, list wark stations 
from 1 to 9 in the usual nrnnner. and then 
make a ~eeond paragraph in i<lentical form 
listing the i.'.W ".tations. 

4.AJL ]HQ, ,lCX, .n.:;A. ,[·~:¥. 4Fn. ,inq. f,!)A, :'.,X:A. 
~-C<.j, 1.;fi/,, ~-E_W. >t<;/,, 1-:f/f. ·-:r~'.L ,.:t,·n. ,q. \\,/. :..:ff.r. 

lfti":¾ii:t;~~v,if 1,::i;tlti;~l 
SBDY. SB.EN. i'HRL. ,;RTTK. \l.\R. '.lCP, \>8F .. \l~;T, 
~,n.(\ ~1HM. ~•-!{R. ~JLl•\ ~MC. !)ME. !I~N. t1TTj wr0. 
~-11r<:;., ~J11H, ~,uu. :JlrY, ~i\VT>_ ~,x:_1. ~,YQ, ::1·1,,\. r,;14N, 
?~~~vv, .. ~!-:\C~ . .?~~:.7,, ?~_(:~• ?·~\I~ :~_.\PQ. ~!A.SJ. 
.,.~:sR. '.1 hWX. ~Av\Z. ~BV1L :.1DKV. ,>IlYl': c~n­
arh11n :t HP. :1 K~. 

Ci:tn. 9AK.-Chariottetown. P. E. l~l~nd 
i.".\V, lHK. JCM. !,\L'(J. lfA.., ii UL), lZE. 1.'\.ZK. 

JHLJi; ("ii\i-<.Y1, \RV, i\MO, !•.,F: i'(n, 1\FF. 
iiB!Rl. ::'11.::lL. 2:\IM. :'AWF' ,:EL. :)OM ::fTT. 
::KM, :;[i(~, ::BM. ;;(JF;, ,rnvu. SAMR -AMZ, 
'..:(APR, ~)A1/., Can. '.: kP, i -\n, 

1 J~:"i;rs'.1~i: #i:niBW-f1\·'-U'k1\.{'W{::·.,\!7W: 
;_:RM.l,, :::HS<\ ::.:EH, ·;:;QR ·10!(:e_. :.'.RMf i1ZO. ::1 .. \\VP. 

lCK, Braintree~ M11.ss. 
(JAGO>, lAllL. 1 \MD. t.lARYl. 1AZK. lBilC, 
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1BFZ, ilBIR). lBJW. (!BLEl, iBVB, lOE, (lZEi. 
~AID, ::.•.IM, U,,fE, ~ASL, ~AQL :JAW~', (~BMl, 
,ZDNl, ~li]L, ,~FP), :!FL, :iHJ, ::OA, 120M), 
,~TF), :.ll1A, :!\'A, ::·WB, ::ABB, ::ACM, :.:AQR, 
::Beu; (3UCL :JCG, :lCN, :lDH. BDW. 31<:H. 8HJ, 
:rnx. HW, :;,_HJ, !<PU, ;;XM. HlY, 5DA, t_kACF), 
KAFD, ~AGK, :•A.JT, ;;AHH, i8A1''A1, ~ALF. U,.o'r, 
·:APA, ·,_,-\PB. ,A~JV. :<AXC, :,AYN. f:BO, SBQ, 
':,BRC, ·BUN. ><C,G ><DY, ~EZ. KHU, ,,en. :•RQ, 
, RU. X l:{Z, I x:--P l, 8VQ. KXE. :,zn. 8ZN. KZR. i>ME. 
:•TL. ~UH, UUU, ~ZN. 
. C.W,-:-_!A_NQ. __ ,JAYKL !CAK. t1TSl, ~AJW, 
J,AWL. -~~N •. z~;--• .~,FP, ~~m. 2Bf,K, :\ADT. ::A<,L, 
:•A4R, ,,fi1/., ,(,C. ,:,Al, !<,L, tACF, '-'A.JV. S!\.WP. 
:~R;, \OF:. ,'1:R. "}Q, -'NQ. BOW_. :OTB. 8VV, cVY, 
, •. ,h., .oAA::;, iAAZ, !JAAW. 

lTS, Rristol. Conn. 
~~ua.rk: 14.BB. fl.AHL). 1IA.UP1, l·'IJ.i~V. 1;\fi"X. 

1.AHF. i.AJR. 1AMD, _ (JANT), lAPO, ilARY), 
llA::;FI. !.A8Z. IJAWl. ,.lAXWl. li\YO JAYlJ, 
IA'.l,, 1AZK, iBDC, lBDT, I lBFE), 1 IBGFl, lBIR. 
, l BIR), I [<.Tl<,, I BJN, lBKP. lBLE I HNF'. 1 HNQ. 
• i\lOQ1. 11-lRQ, < IBRW), 1 HTA. , !BUZ), lBVR. 
lRWY, , iBYMi, JCA.C. 1CEO. tf;fH <CK i!CT<Tl. 
1 CM, JCY, 1DY. 1DZ, 1EP. 1EZ, .I FV. 1 GM, lHK 
llA. lMA. , •oE). lOJ, 10N, IPF, lRV, !lSN): 
< !SZl, J.UT,, lWR. 1._lYDl. 1 J~El. ~AAC, 2/\.BM, 
~ACY, 12AER), ~.\HU. ~AID. :;MM, ~A.JA, 2"-TE. 

2AQI, 2AQL, ~AR, ::ARB, 2ARK, 2ASL, ~AWJ<', 
2BFX, ~BK. ~BM. 2BSC, ~BY, ~CAP, ~DA, :WK. 
''DN ''DO ''DR ''DX •>EL ·•FP ''HW ·•JU ·•JW 
::,()M. ~•p1J --'RM -,"'8 --•si --,TB --,-r1/ 7"rK -"Ts· 
;uA· ·;,uH -,,wB---;'WM 's·xK ·, . .-,fr1' ,1zc' ,';'_v: 
;;,\CE, ",1.,ciM~ ;: AGT, !L'\.Hli\' :lAH°K, 0

'.!Al.S,. !L-\t..:i;; 
HAQR. 3AltM, :lAUW. 3BFU. 3Hf;, :lH.TP. /:CC, :;CG, 
HCM, :::cN, HIM, !U£H. :JFM, '.lh'R, :1HG, :;HJ, 
::HX, :nw. ::Ll', ;;()TJ, 3PS, B<.:)F'. 3QH, 8/;lW. 3RW, 
:J'J'H, :arr., '!ITS, ::vw, :•XM, a7.A. ::ZF, :/7,0 . .u;A, 
,,XI, 5.XU, fiZAD. szz. ;<Al•~', ;;All<,\, sAFA, o.'•,FD, 
,AFG, oAGB, >'AHS. SAHU, SAIG. ',A,IV, ,.AK4, 
S•\MB. ~AMZ, ,AOT, SAPB. ,APP, S:\QD. i'AQV, 
sARD. ~-I.UY, S1\VD. gAVQ. i<AVT, ~AWP. ~AXC, 
><AXO, •<AXR, 0AYN. SAY,1, <BEU, SBDY, SHEP. 
:<BFV, ~HP, sBPT, ~BRL. sBTJK, BBVA, 8CG. dllY, 
:~gA. l'EF, sEW. ::;.F1lf ~FT. ·:~(i"W, !:<iHG. :-sHP~ SHY, 
,tN. c,,fQ, cHT, '.<KP. '•NO, .<()!, sn1, , p-r, :;QC. 
,q M, f-;Q(:i, ~HQ. a RU, S:SP, i'T,T, cUP, S VL, ~ \TQ, 
>.WO, sX:E, ,XS .. ,,YN, HY!f, x7.A, sZAC, SZF. ~ZN, 
iZP. OAAP. !IAAW. ~ACL. 9AEG. ~AF', t•A1G, 9AJH: 
~~ALH, \Lc\MT, HAOE. f,,'\PS. OA8I. 9AU, 9AWX. 
\IAXU. \1AWZ. ~AYW, ~AZ,\, (1BDE. ~BHE. 9BHR, 
\•CP, HD.I•', \IDLX. HD!-', \IJlWP. \IDXM, ~GM. DUP, 
~HiX, i=-1HM. !JHR, fi,JN, tl.JQ. f1KF, tiLW. OME. BMC. 
nox.. 91-~IJ. ~'l'T~. }jf]({, ~J[fH, ~IH1T, ·i~,nw. ~1VA. 
f1\T(}, (>\VT. f• WU, 9XI. l>XM, UYA, HY AC. •,1Y AE, 
:~~ B •. , ::vc,., _!JY ~·. y_YO. ::1Z,J'. nZN. 1Canadian =~BP, 
.,hl. ,,(,E. uJL, ,,(-!H. 

C.W.· 1 iABY l. ! lA.FV1, OAGil, 'li\HE, ,A;rP, 
IAJ-(B, i•'.LG. ,!ANQ). L\OL. JAR. ,lARYl, 
~AVlt, E, lAWBI, lAXI. t, 1A'iL tone 1. i .t A'!, .... V;. 
!JlWB fon~•. 1HC1", lB<.:G, <H!DI), lBDB. 1BJ,JA, 
, IBEP ,,.,ne1, ORES). , !BG.i,'). 'IRIR, lBJH. 
1 BKA, lBLN, . 1 ! RMY l. , lBOQ i. l K\fi'l. i RQT. 
1mm, lBUA, lBW. lBW,T. lBWK. / iBYMl, lBYX, 
!CA:!',, !CAK. 1CPR, iCEC. IC!<', lCGG, 1cr;o, 
JCGT, lCKF, lDH. !.DT, lEE, :iMP, I ID, 11 N', 
, IA'!': fnn~l. 1PE. \lPTl, l()G, HiN, lQP, lQR, 
1RD. <!fl.Hi, i1K7.). lUJ, lUN, HfQ, !XAD fnne. 
lXG. lXM. ;lYKl, i1ZE1, ~AAB. ~AAX. ~.\KTl, 
:.;/\BQ. ::!ACT. 2AtJQ, ;~ADL. ::i'1.FP. i:i\GB. ~AHL. 
(~_\H'I. ;;A.IR. ,:-'.,IW, ~:\KL. ~:\KO, ;;,\NZ, ~AQM, 
:~AQU. :.'._'\ WF, :2~\-WK. ~-\ \V L. :!_\ Wl.T. ~AYV, :2A YZ 
fon!=', :.:..:\XB, :2BAK. ::::BB fone, :::BEA. 2BER, ~BEJ-l. 
''Bl'H ·-'Bl'M ·'HCR ''BK·\. '-'BM! ·•BNTl ·•BQH ; ·•I-i'Rc/ HRE ",·i~.c -,,BUA ~.Bys' "BTW 7•Bzy' 

t~:~:·2/i~½·.1~·,~~~I~•f,.i~~t0fi1i',~111. ~t;-1: ~ti~:M i:~: 
~;N~. ~9~: :!.Q~,,f~ne .. ,2RU. ~_q4. t}~P-· :!\~-;.__(;;!'(~). 
- \\ R, ,., WP, s,A!J l Ille, -X:K, ,.,~Q. -~K, _7,L, 
8AAC. :lAAE. :1 \AN. ::>,RT, ;L\llT, :IAEJV, :iAHF, 
:I.\HK. :::ANU, ::SAPQ., :JARIT, :CHA, ::HAG, XH'F:0. 
::H!Y, •:BZ, :ICC, :::nH. :<I>R. <3EMl, ;:~•M fone. 
:w,s !\H,J .. HIX. ::;rH. ::MO. ::PR. :1QV, »RF. gsQ, 
;<UH. i!XAA, BXM, ::zu. :;'I.V. t8l\Y l, tfl4., 14BY1, 
tCO, ..+:fi~L. {4GLL 4XC, rrA. -!-ZE . .JZF. ;,DA, 5ZA. 

:s•'.\.U, XACl", SAi>, ,ADG. (SADR), ,AnY, :,AGI, 
xAGZ, :',AHR. :'AlO, SAKE, ,AKJ. "-J\KP. ~AKS. 
:<AMM, ,xAMQ fnne1, iiAND, 8AOA, 8AOG. 8APT, 
:,AQF, :•AQL :<A4V fonP, "AQ'li, S•\IJO, sAVL. 
,xAWPI, 8AWY, SBA. clrnF, ~H~!P. ~-Hl•'G, ~HFX. 
~-HF7,, (HB;!C). ~FIK, :<BT/I', BBLX, BBMW, SBN-T, 
SBNY, SHO. ~BOW. ,.BOX, ;,:HQ!'., >'RRC, ,HRL. 
xRRZ, s,BTP. ,,rnUM). '<BUQ, ~BXA, :,DE, (8DV I, 
,._F,A, ,FB, ,.FQ. M,E, :,GV. ,HJ, ilB, ilI. ,IQ, 
HV, S,IL, SJQ, '.'JS, :<KM, ,Ks. :-<LB. xt.F, "-LX. 
<><MF), l<OH, SOZ, SQM. '.sQY, <.RQ., ~RU, ~SE, 
:<SP, ~TB. ~UJ, ,OK, ,,VY. 'sWR. sWY, i:'XH. 8XK, 
:'XM, SXV, SXY, SZll, <.f<ZG), ;~ZZ). :iAAS, 9AAV, 
t•ACO, !IAE,J, OAF'l', i9A,JA). (9ANE). \>AMB, 
~ARK, ~ASB. (<AVN, 9AXE. (tBED. 9DAB. llDBQ, 
!IDW.T. UMK, PFM. :iGK, ~HD, OHY, :HI, (110, :•JD, 
(ILQ, 9NX. ,ius. BVD. \IVK. \!WC, ~XAB, 9XAC, 
:1XT, HXM fone. ~,7.AE. DZAl:i'. ~IZB. n7iT. C.fanarlian 
~BF. ,::BG). :rnP. :;NB, !L'\W, WL-~. (XF-1!, 
,_NMWl. NSF, NZO. 

2TS, Staten Island, N. Y. 
Snark-lADL. (l AGXl. 1 AMJJ, , 1 ASFi, J.\ W, 

lAZK, lBDC. (iBI81, 1BLE. lBLF, lBVB. lBVT, 
lBWY, (1CY), ODY), IHK. lTA. JON, 11RV), 
, !SN1, , lZEl. i2:\1JL). i2AWFI, ,~DAI, (:iACI, 
,:.,\CE, ,:\AHK\. :-:AIC, ;)J\LN, ,'.<AQR!, :'.ARM, 
, :;ARN). :0,HEC. ::BG. :,(:C, iiCN. :lH.T. ;<HX, l!HWl. 
,:on. :::\.,!F, :'ll:{W. n·A. I '.l!TC), !iVS. ;WW. ;;Xf', 
:·:Z.\. lHQ. 4DH. J~~A. tEY. JGN. !'.'iDA. '..:.c\UF, 
>'AFA, Hi\]i'l), ''XFS, ,AHY. .SA.JV, ,~_,uwi, 
,.0 AMZ), 8/\0t, :•APB, ,,AQVl. , . ..\.HD, ,AYN, 



58 QST ,Tanuary. 1922 

SAYS, 8AWP. SAXC, oBA. 8BFV, {iiBRL). xBXC, 
8(:G. ·•CI, cEA, <XFT). :<HU. SHG. SIA. :s[N. ~.lQ, 
XKU, sOT. ,RU, •sRQI, fSP. STZ. SVL. SVQ, 
,WA. tWZ, 8\'_N, liAIR. iftAIU), (9A,JHl, DARG. 
fiA8,J. ~~AU, ~;A WX:. (~A\VZ), ~L~'XS, ~1AXU. 9iJP, 
~D~V., __ '..1DUG/, l-l_'3C,c•·?~MC. -/~~-: .. dH~(~). i!!TL); 
3Utl. ,llTTJ, 1.aZN1 •. ,ZoR. """'· -csBP. ,;,!L. 

C.W.- • i.ESl. 1 • .lXMl, lXAG fvne, ~BSC, <½DH), 
3EM, JZO. <.~AlO), BAWP. :·!DR. 

2AQP. New York City 
Spark- i. AAZ. 1ABB. .I ACD. L\DL, l A({X, 

lAHF, \:'\.MD, lAPI, I APO. i ,1.RK. lAltY, lASl'', 
!AW. iAWR. lAZK. lAXN, lAZR, lAZT, !BBC, 
lBDC, i!WT. 1RGF. tBIA, lBIS, !BJE, 1BJN, 
lB.TW. ! R_M. 1.BOE. lBPF, lBRW. IBVB. lBWT, 
lBWX. \RWY, iBYK iCBA. lCCB. !CM, l.CNT, 
ICOU, lCQR. lDY, lEZ. U'Q. lGM, 1HK, UiO, 
UA, tIUF .. !MA, lOBP. WJ, !PU, UW. lRV, 
_lS~. l.Y):. l'~D, IZ:f!; 2BM,,.2AWI•', U~V,,,2TF', 
.1At,, ''"~'K ,,AHF. ,.,ARK, c;AH), :JALN . .,AQR 
dnlitP. 8A.HM dalite, ~~ARN, ilA.TZ_,_ '.}AUW, ~~BF, 
i!HFU, :;BG, ::BGT. :;BH, cll!K. '.ICC, :WQ, 3CM, 
3CN. :il>M. ::m. :;GE, :::Gx. 3HJ. :nw. :!KM, :lLP, 
:io1_1, }.:}F, :~:r• H .. ~JJ, ;~R:~• ::~!'.~B, :~1:Ht iH!C, 
.,IJS. ,:,, W. ,,AM. , .. ,A. H.X:. H,A, ,bY, !I'D, 
fiN, me. /FY •. \Acr, ~AFB, ~AFD, 8AFG,, SAFH, 

;.F Q, ~ ,, ,B, :, ".HU. ,;./1.lG, x.ATH, KA,J b, KA,fO, 
8AJT, :0 ,UV. SAL, "AMF, ~ . .\MZ dalite, 8AUT, 
;;:,P . . ~A.PB, >'<APP, :,AQ, '.'.AQV. :•ARD, 8AST; 
;,ATIT, KAVD, qwP. SAY, SAYN, >'<AYS, 8B00, 
8RDH, SBDY, 2BFH, 8RHM. KRN, ,,BR.B. BRRL, 
~8,~Y .. \BF:'7,, xR

0
U'r, Kfl_V' A, fC?, 8DJ0 WY. 8!!]W, 

~Eh. •'":~~T. ,.-t,_T,o"'~~_._8\"R. ::-:~.('!.; K}~T-:~· ;-,,HY, g~Qr 
~KM, , IIIZ. , N .. J11. ,PX. 8Ql,, 8RQ, ,RTT, ,.SP, 
8TD, WI',T, 2TK. ,rrr. 3TZ. xTT.J. xuo, 8VL. 8VN, 
t·~Q. ,v_R, ;;Wf. d';,'}te,. 8o/D· 'WC], &XE, SXN, 
8XO, d'N. >\T, ,,ZAt;, ,1AA.W, .lAHY. 9AIR, 
l1AME. 9ARG. 9ASJ, ~AU, :JAVK. \lAWX. OAWZ, 
~AXU. 9!,YM, 9AZE rl'<lite,_9DE, i!CP. ~DXQ, iiET, 
BHB. {;n\.t'·. flLW: .. ?~E .. , .. f10~ 9~D. YTO· !ftrH, ,un. .. VG. ~VZ. 8Wll, YZJ. t-anud1an :H,T. 

C.W.- 1 ABG. I.AFV, lAHK. lAJP rialite, LA;ts. 
LAKB, !AN. tA.NQ, lANZ. iAOL. lARY. lAWB, 
!.AXV, i A.ZW. lBCG, I RDI, !BEA. 1HES, lBU, 
l.BQE, iBSD. \CAE. lCEC, lCF, HA. UV. lOK, 
lPE, iPT. lQN, 1QP, lTS, lUN, lXF. lXM, ~EH. 
2HI. f:XQ. :,;.,\AN. :;AAY, '.iAHI, ~AJi'U, HAHK, 
3 APQ. :, A YM. !nl AG, :,BHS, ,rnIY, liBR. J BZ. :ICE, 

~~~·. WJ: f~f· :ti'J.· ,{\~;~- ~~f tJIJ: t~·~: ';~~: 
fC<!, H·~·- WJ•; w~., mx .. ,ixc. _r;n~1 SAEX, 
8A(,7,, S·,.1)(, -".JP, '"'f(,J, .,AOA, ~AO!. 8AQF, 
~~.<«JR. ".\VW. >-<AWF, >'AWP. ,AWR xB<1I, 813.JV, 
8BK. cBNJ. sHO. XflOX, :-!BRL, 8BUM, 8BZC. SCI, 
BIH'J, ,,nnw, :sr,R, :<ER. '3F'B. 8GE, SGV, SHA, 
kHG, .~HW, -=-;rB, ,:,:;n. SiV. ?IQ, ;,,;,TI,, ~.,q, 8KM. 
SLF n.x. xMS, ·;,RQ ~RU, :<SP. Wl:B, ~IJK, 8U.T, 
~!JZ

1
:..~ .:-.:Yi· .<,.vci . .. :~u,: :;;":'YY,. s,~xH •.. PXK. sxM, 

K,c\, c'it., ,._,D, o,c;,, .,AA\/. ;!AJA. :•ALP. DARK, 
(H:I. !,DBT. (•DPO, \iOW.J, :HiC, ~HN, 9RT, HUA, 
9X_1H. !·1XM_ :·~iH, ii7..J. Canadian :=\BP. fL!:tW. 
WTTBA, NMW. 

"CBC. ZDB. cf'P. 2P7.. ~XB. cXK. ::HIY .. \HZ. :;1:c. 
,:zo. JBQ. lBY. 41:!!L . .!GL, 9A;IA, :•AHK. '.>LY. 
f,DKA, WJZ, WL~. XF!. 

2DX, Summit, N •• L 
Spark-I.AW, lCJ, lCM, 1.CY, lDY, iDZ. lFG, 

!GM. UA, HN, lMA.. !OE, !OJ, lltV, ilRX), 
H;N. lTK. 1:::E, lZ\", lA.ALI. (lAUOI, lADC, 1ADL. 
lAHF, L\MD, ilARYl, (lASFl. lASL, (lAZKl, 
lBDC. lBDT, lBIR, lBIS, ( lBJE), lBRW, lBVB, 
,1;B»'~: fJ,'l~;v;. "~;1IJ, ~9,G_, 2i,,~, 'cX'.f- ZAip. <:~~Cl, 
,_,Hh, .,u, .. ,t,N, ,,IJM, -c-hH, diJ, .,HX, ,IW, .,,IL, 
;\OR, :wu. HJP, :,Rw. ~TH. ;;'!'.I. :me. iVM .. 3VW, 
1;\:F, 1:tXM), ;>;ZA, :>,AAG, ;,ACE, (:cAHF'i, :>.ARK, 
;;ACC. :JMY. ~ALN, ,\A4JR. ;\i\HN. (;\/\TZi. 3AWH, 
::.AZN. :'.HFU. -iAL, 4CX, (4EAl, 4EY • .JF'D, iGN, 
,,AS, f,F,T. ,,X:\, ,,XK, :,AL, ~RA, :,CF, :,DJ. ·!DY. 
,mz. i'EF, .'iEP, 8~1W. :,f:Z, <.fl•~. SFI. ;,J:,'(J, SFS, 
SFT, 2GW. SHA. PHF. BHG. i<HP. «HU, i<TL, ~IQ, 
PQ. 8;fp, BJU. :';MO, ~NA, ~01. iPM, oPX, ~QM, 
;sRQ, RRTT, SSP. s;C;U, ~TC, x'l'K, :WC, silL, ,VL • 
~VQ. SWA. BWO, 8XD, 8XE. 8XU. SYN. 8ZD, 
:'\ZN, ,,A.AV, 8ACC, SAOF, MACL, ~AER, ?.AFA, 
SAFB. ,AJ:>'ll, ,AHU. :,AlO, :,A.JB, :,A.fF, ~'t.LE. 
:,<\LH, '•AMB, :sAMK. ~AMP, (SAMZI, 8ANO, 
BAOT, RAPA. 3APB. SQN, BAQV. :-<ARB, iARD, 
8AFD, k!\YS. ~RDG. gREN, O<RFV). <RG.T. HRVA, 
\!AF, !lBD, llUP, 9DB, 9HS, \lJN. \l,JQ. 9LF, 3MO, 
f•ME. lJTL. t•UH. filH.J, 9VG. f.1WK. 9YB* 9ZJ, 9ZX~ 
(tAAP, l•AAW, \!AC,T, \lACN, l•AFK, 9AGR, ~Alli, 
llAIR, 9A,fH, \IAQA, ~A:,\J, 9AWX. 9AWZ. OBDE. 
ilBDS, f,DXM. l•DYU. Canadian (3BPl, iBE, »JL, 

C.W.-lAR. lCZ, iON, lf;JN, lQP, 1QR, lRU, 
lTS. lUN. lXF, 1XM, lAFV, lAKB, iARY, lAWB. 
lAZW, IBCG, lBDA, IBDI, lBES. !BUA, WAE. 
!CGG, ~rBz. (HDH}. ;?.MO, ;)NH. :~PB. ;~½A, gzN. 
3'.?0 fone. :~½Y~ 3A_AE. ii~\AN~ ~AHK. ~~.\QR. ~~RAG,. 
·lRY, 4GL. SRO, 8CG, 8GE. 8II, BNV. ~SP, 80,J, 
8UK, SVY. SXK. BXL. SXV, :'ZD, SZG, 87,Z, 8 AMQ, 
SAilG, RAWP, ~BF'X, f<BFZ, ~BOX, \IHD. 9LQ, 
9AAS., 9A,JA, 9ARK. Canadhm: 3BP, 9AW. 

Heard in ftlll da!ite--·1.l!'G, lMA. lRV. (lRXi. 
LAAU. JADC, !ASL, ilAZK), .1.BVB, iCG, ":!W, 
c'.T,J. :'!AIS. :L\LN. iF'O, ~FT, i<RQ, oAAV. cAt'A, 
;;AFD, 8AMZ. 8ARD, 3BP (Can.·, 
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9HR, ~HT, (•IO, i),fD, ~JQ, f!MC. ~ME, 9OJ<', •:!iH, 

irrk Hf~b, ~·1,1~ .. rfvlT'.}y~:v\1~~~· }!/(;: '.1,¥.~: 
\<AAS, !l\AW, ~ABH, '.lABS, ~ACN, 9AF,J, \IAliQ, 
t•AGR. ,1AHL '.l,\HJ, i:•AIJ, HAIN, \IA!R, \>\.I/\, 
9MV. ~tAOlL, 1)A~Jij. P.~RG. !JARR. HA~.l, ~•,l--..SP. 
9A'l'U_ :•AliW, (>AWA. ',IA\'i'N. !iAWU, 1•".WZ. 
~JAXS. 1lAXL. !L\YH, ~)AZE, 9BDB. 1JBDS, tiCAN. 
~DBU. (1DBW. tlr>~:L, VDKV. 9DM,.1, HDQQ, :1!JT,f. 

c.w.---lfD, !(~(;. l~/P. lRU. J.R7,. ]TS, itTN, 
1'i::M. l:',E, lZP, tAAZ, 1A,.IP. lAWB. !.\7,W, 
lAZX. I KIR, lBQF,, l BUA. lCJH. 2cc. 2ilH. 2EH, 
~FD. ~FP •. :KL, '.'.OM. 21.ID, ,:vH, ::iwB, ::WL, 
:-:VVf', .'.;"::Q, '.!XK. ~-\AH. 2AAX. '.!AHD, ::i\Cc'"I, 
2Ar'P_ :!l.i;fl, 2AH', ::c\.JW. ::.-\VU, 2AWL, 2AWK, 
2ASB. ~.\Y'./,, ~BCD, :!BGM. nuv, iBML. ~BR8, 
ZBRC. ~B:-;C, ~BUA. 2BYC. ~BYS. 3BA, 31:l½, ::CA. 
/iCC, !CW, ::UH. ::HG, :U_,H. :JPB. ::RF, :1RT, BSQ, 
:J·T.T, :.:v·x. :-zo. :-tZY. ;JZZ. ($.A.AN. :3AA'r. :_'.,i\.EV, 
3AHK. :\AJl!. :i.H!R. ii,\WI, :\BAG, :lBEC, \JI-HY, 
rnK, HIQ 1~;1,, •!EN, -WL, HJX, ;,fJA, 8BA, 8BK, 
xCF\ :-1CT. <OE. '.jOP. :~F~A. :iFB, :~(U!.i. ~UV. sHJ, 
81V, ·H,!, ~.If\. KL,.!, BLW, e'LX, i.OH, ~-QM, :,()Y, 
$RU, :3SI-'. ,S'l'T, .,ll,T, xv.1. :<VY. :!WY. RXM. ~iv. 
K1/,G. ; .. :,\BO, ~ACF. :~AGG. 1:<-AIO. i'\AIJA, SAOG, 
~A<,!i". sAQZ, srmu. xBFX, SBDll, •RHX, :,me. 
BBLT. sKNJ. skOW. xBOX, sBRX. RBUM. sBZC, 
9AS, illl. ~10, H,Hl, :H,Q, 9Q,I. \>RT, 9US. 9ZJ, 
9ZY, ~AAS. VA,JA, !!AKD. 9AQR tiBAP. 

3ZY, \Vashington, D.C. 
October 15th to November 15th, 1921 

C.W.-ILN, 1MB, lQN, (lTS), lUN. lAFV. lAGI, 
i lANQ I, J ARY, lBAI. lBEP, flBESl, HIDE, 
1 lOAEl. lCAK. lCGG, i~DNl. 2EL. tFD, 2F'P, 
2KL, ~NN, 2OE. ?VH, ,:cWP), 2XA, 2YM, ,:zE. 
(:!ZL), :.!ZV. :!.:°'~BR, 2ADL, \iAPP). :2.:\.KO, 
(~AWLI, 2AXB. ::AYZ, ;!BAK. iBEA, JBGR, 
21:l<JM, ~ BQH, ~ BRR, ,rnYs, :JBA. ( :lBP nan. J, 
(:rnz,. \)CA. :;f'G. ixl'!M), :;~•M. (HGBl, (:lHJ). 
i~~HG~._,gH~;,. 1.8~.~!-),;_ ;:P~. (~PU,!, '.J!JV.,,~ia~~), 
ot;I.!, ,,\, P, ..,,N. \oi'..,.). (3AAEI, »AAY, L,l\.liK), 
HAl;)R. ?ASW, ::BF:C, 3BIY, \!lXAA1, -\HD, (4BY!, 
dCO!, ,4ElLl, ,rnN, UFFI, (4GLJ. -lHW. HI, 
41,E. -¼ZE. 1:.DA. flT1A, f,XA. f,~.A. SAC. ,'\RA, 880. 
(8DE). sDR, SDX. •.BP7.), SFJA. ,aFHl. ,~GEl. 
BGV, SIA, (HIH), BII, SlQ. 81V. ,x.11,1. S,JQ, B,IS, 
IHT.Xl, 80H, ~PD, oPX, 8QM. 8QU, (XQY), 8RY, 
phon~. i~SE/, sSP, STG, 8'L'N. ~u.r, (SUK), c~v;r,, 
iKVYi. ,,WY), (kXM), SXY, (K7,Dl, KZZ, SABO, 
X/,DY, -,AFG, :>AtO, sA.lT, BAKE. SAKJ, KAKP, 
~AP'f. XAQ:i<". i8AQ'l), (~AWPl, RBDU, i,8HEFl. 
kHFG, :0 Hl'X, ixRF'ZL SB.JV, $FINJ, SBOW. 
(iif!OX:l, 3RRL. ISRTTMl. 8BHX, 9AA, 9AW Can., 
(9HDl. ~HY, !tTO, OJR, ULQ. 9R'l', !9UC), (9VG). 
llXI, :)ZB, •n.Tl, HAAV, rnA.JA), 9AKD, 9AMB. 
(~ARK!. (•XAH, \t'lAC, (NMW), <NX1l, (XFl). 

3ZA, Bala, Penna. 
Spark-ilAW), llDYJ, lHK. (llAI, lOJ, !PU. 

, J;;N), U.MD, , 1ASF). lBDC, 1BER. lBVR. WHX. 
!~BIO, ~BM. ,~CYl, 2DA, 12DK1, •~DNi, i2DOl, 
2DR. :::FD, (~~'Pl, l~!+Kl, ZIA, ~JL ,!HT, 20E, 
!~OM), ~RM. :c:8Q, 1TF. :,TS, 2UA. i2UD), ~lfE. 
2WB. ~WM, ~XK, !~AID). ~AJE. (2AQL), :!ARB. 
2ARY. :2~\.S.L. c:iAlTY), ·;!.BJ"O, ~BSC. :~un. {:{DH), 
3HG ,,:HWi, ;,KM. 30U. ;;SQ. i:us. (3XF), ,::7,0), 
3ZY, 0:.\HF, ;:lAHK"t, BAJC, :;ALN, :LVlR, >!A'l'Z, 
:rn:r'J' .. :_ -\G. -J(:(;, H:A. 5HK. :;xA. 8AL, eAU, ~BA, 
8UL SllE, (~DY), i,F!A, sEW, BF:z, SFT. nm, 
!<Hu. ~HY. l'<TL, i.s[Nl. 3JIJ, (.~.JUJ, .,KL, SPX, 
kQQ. ixRQ• •• ~J{TJ), ~·rK. AlJO, 8\TK. ~VL. ~VQ, 
!-~Vv'O), ~WY. i:KXE). 8YM, >-:,/\A, (~ACF). i8~FD). 
$AGK, '."Al:iU. :<A,JW, !',i\MB. (K/\M'll, >ANY, 
(><Aun. >N,iV. "ARB, ~ARD. SAS!{, 8ARZ. 8AYN, 
BHBU. ~HDY. "BFH, i.XHRL), o'i!BVA!, tlAU. 9CP, 
9D,T. (H~<~. ~1HM, ~)KO. OPC. 9RT. :YrL. 9UR. ~,vG~ 
HXM, :iZB. ~ZN, 9AAS, !iAAW. 9AF'K, 9AGR. 9AIK, 
~AIR ~ARG, iiASG, 9ASJ, 9AIU. 9AWX. 9AWZ, 
(9AZE1, i,HDE, ~BDS, 9BED, 9DKV, 9DLX, :rnp 
{CatL,. JG){ 1:n~n., .. :::JL (Can.) 

C.W.-·-!.lD, (lPEl. l'i'S, !XM, , iA~'Vi, lBRA. 
'lf'D ,·•FPI •'P?'. (''KI) ''RP '1WP 'lXQ "'1.L 
(:?AAx ), ~ -~c(i, ··-,:~AJF, .J :i .<\ML.· ( ~A WLf. · ~ .. i;.Yz: 
(2BlWl. ~BSC, (RF.Ml, ::RO, iHXM), 3B1Y, lBY, 
41H,, ,RA, ,rn, x[L s,H). x.ru, ."RU. SSP, 8'l'N. 
8t.r.r, ',;/XK, ?'.'<Tvl. :;;7.7: ::O:ACF. '.~AHZ. t(.6-KE, ;~AND. 
;_~A.WP). ,HlJll, 1_xRRT.), SBUM. \IDAB, [IDi\H. 
i'.(Fll. 

3AIH, W<'st Philadelphia, Pa., One Tube. 
;·,park-JAW. u·v. H~M. 1HK. 1HO. l!A, 1RV. 

!YD, lA MD, !ARY, I HIJC, 1.HDT, 1Bf;F, l BIS,. 
iBLE JBVR 1'~1\C ''BK "HI ''BM ,:ocy :•••A 
'-'JJK :,uJ'i •>F'P ·" 1Lr' ·7•1M· .;-:l'F,··,Ts ,;,,/M :-, 'Hu· 
;AlD.- ::A'1i1. ::.;;,\VF ',uw~ ::\cE:. :!,\!C.' ::'~qR: 
'.lARU, 1nH. n:A. ,,,;N, f,FV. :,en, ~er. ~n.1. 8!lY, 
'-EA. sRW, x1,:z. sn "~''1', :;HG, t>HTJ. ,.IQ, f<QM, 
:';RQ. :0.HP. :•.T½. :-:WD. ,,wo, ,Wz, ,XE. ,VN,. 
,/,.\, i<ZN, sAl'.F. :,.\FA, :<AJ<'ll. ><AFG. 8/>..JW, 
x-\lV11/,, .<,\UT, .o \PB. \AOV, r-ARD, :',\XN, U,XO, 
,AYN, ,0,AYS. •HA.H, 8BDY, ':'BRL. :,HUH, SBVA, 
PAF, ~-if'P, nFn, ftMU, ~lPC, !"•TL~ 9UH. t1UU. ~iWT. 
gyB :r,:.r, \17.N. ~AAf' (tAAW. ~AGR, VAIR. ~•AMT, 
'JAUX, !)ASJ. HAWX, ~BDE. UlJBU, ,1BCX, 9DXM, 
Canadi}ln ;~BP. :3GE, '.UL. 

c.w.--lPE, lQN, lQP, !QR, u:m. tTS, lUN. 
l XM. 1 AFV, :I A<Jl, lA,!P. lANQ, lARY, IAZW, 
!BDI, lBGF, HlQF:, lBWK, lBYX, :!EH. ~~JL, tFD,, 
'.!Ff'. ~IA, 2KL, 2ZL, ~AAX, 2AFP, 2AGB, ~,,.IF, 
2A,JW, ~AQI, 2AWL, 2AYZ, 2BEA. ::BGH. ~BGM. 
~BRB. ::BSC, :!BYS. 2BZY. :rnz. \;CA, :JIVIO, ;:;-r.J, 
::?.-0 fone, :17,Y, :!ABI. 8.-\HK, :lBCN, ,i.BQ, c!BY, 
H:N, .l(JL, /GX, 41,l. ,BK. SDF,, ,DR, 8PX, ~EA, 
':-1.GE, ~II fnne. 8IQ ?<.] f i. XKM, XOH. ~SE. STF. 
'-\l.(.T, ":ITJ(, .>(VJ. ~VY, '..::.WY, :;XK. ~X:M. ;A7.D~ 
xzq, 81/-Z, XARQ, 8A DR, XAHZ. ? AOA, 8APT, 
~MlF, ,,\WP, SAXC, ~BEF, SBET, 8BNJ. 8BOX. 
SRRL. :iZY, 9 .... AS. llAJA, ilARK, llDW,J, NX4, 
:X:FL Canadi11n ~JAW .. 

4FR---Tampa, Fla. 
Spark---14AS_l, 14.BC), lBQ, -lCX. 4DH, HJA, 

\H'Di, (4GNl, •!nli. :iAA. r,BM, 1,lTIK, (5XA). 
,;xB. a;X.T, i>XU, i:;YL. f,7,A, r,ZAB. ;;ZL, r,zx, 
8YO, flDQ!.,J, 9GN, !iMC. 9SP. fl1/,.J, NSF. 

.u.w.--i!AWL. 2ZL, !\ZY, 4BQ. lBY. 4GL, Hm. 
rnL. •I LFJ, -iXC, &DA. oBFX, 61!, 8\'0, 8ZG, \!AS, 
NX4, Xli'l. 

4AG, Athens, Ga. 
Spark-2!\.IM, 2BK, 2DA. irnR. (3DN), \!EL, 

:,:}'J, :;AQR 3ACF,, ;:!AHCl, HBBE. :iRG, 8EM, 
<3HJI, ;:KH, :=:TA, ;O::F. :lZY, 4AS, <!RY. 4CQ. 
(4FjA). ,\l<(;, (4F'D-,, 4GN, 4YA. i5DA!. (fil'lR). 
fiED, 5:~JN, 1:;E:K, r.f'V, :;HK. t,JD, fiRZ. r,XS. 5YE, 
f,7,AA, r,½L, 8ALV, ~ARD. ,<AY, (XAYNl. RASZ, 
BAI7,, SA()V. ,AFD, SAFR. 8A,JW. 8AKC. <8ANOI, 
.>iAWZ. IBRBUJ, ~RRL. ?BVA, ,RR. (kBDY-,, ~D7., 
~EZ. ~F,A, (AEB). sF.T, flF'I. (HFT), :s<'lW, 18HU!. 
s.rN. ~.JQ. ~.TA. 8RQ. IX8P), BTK, BUX:, 8V.T, 
18UQ'i ''WZ 8XE SYN •YM <'/,AA ~z \ s'/,B 
8ZR. iw, !IAH~ 9AF. 9AYH. f,AZ'. ui,i.rr'. 9AQl!J: 
9AAW. IYARii, 9AS,T, 9AKW. OAUU. (UAMT), 
9AXU, 9AEY. \IASC¾, 9AU, ~AIR. !tAWJ, 9AEG, 
9AWZ, {9BDEl. tll>YU, \!DZ. 9ET. ~HR. '.•HN. 
ii-fN, 9LF. \ILR, 9MC, 9MGR, 9MH, (9QX). t•PC, 
~1RY. (1TL. fltTTT, (YUH). ~tVL. ~¾VV, 9VQ, nvz. 
~VA. f>ZJ, »ZAG. (9ZN!, ,~ZR). 

C.W.------\!BQ. :,:FP, Z~'D, ~MV, :WH, :_lZ'l., -1HK, 
4f!Y, 4GT,, lXC. ~AWP, 8!.IOX, sf,Q, ~AAS. !lA.JA, 
9HAP, HNY. WL2. 

\\forked by 4BQ-Rome, Ga. 
t',park---:·FP, ~Ml!, ~BP, :>.B7,, te•n, -fliN. :,HR, 

r,HK. ,,HZ. ,,7.L, :-;YH, 51,A. 5YE, GEK. Gl•'V, :<AAS, 
~AP. c'KH, RAf'7,, 2GX. '<l{(J, H,Z, ~ZD, 8~'.T, 
hF!RTJ, ,,;1.]B, ;,i,:c, ,.,.No, '•FT. :,,\CF, ><:\CY. 
8--H'B. sHlJC, sAF,f~. PRY, :iARO. 9AGN, t•"·••R. 
toF8. :!HR. HWY. '.•PC. \'AWC. 9AIO, UMC, £•AQM, 
PKO, (tASJ. 9VZ, \JAPB. r,nx. \IOX. 

c.w.-----::MO, 5ZT,, ~WY. 8XY. 

Wo~ked by 40H, LaGrange, Ga. 
Spark--~FP. :n~JZ. 31W. :-t .\tHt .-I .:i.s, .tBY, .fCX~ 

-lBA, .!FD. 41{N, \ZC. ,,AA. r;BM, r,11A, !',FV, 5HK, 
fd_,X. f-:.NK. f;Ns. ;\QA_. f,XA. ::,zT. ;i?;AB. RF;A~ 
iFT ~nr. SIJC, BADE. 8.,\~':'\, RAOI. SARD. ~ARS, 
sBOX, 8AYN, oZAA, (lCP. 9GX, ~ME. vox. 9UH. 
\ll.ITT. \>ZN, HAFF, ~AGR. r:•ALU, \!AMA, 0ASJ, 
:,Ayn. '.l!.,IJ?E, ynMJ_,. ~DJT.G, \lflQ~, 9DY~. 9UT7.. 

c.W,--af•P, aDA, dl, -oUJ •. ,AXK, \!HK. 

,1xc. Atlanta, C"'..a, 
Spark- !!BK. /EL. :JMB, :::~•p, 2WB. ~ALN, 

::A('./R :lfW. ::on. ;{XM. -!AG, wx. !FD, 4GN. 
IP,\, -'PH, ,,AA fillM, ",DA 1,E:K. t';~'.J, oFO, oFTJ, 
:JHK, .:fiH?;'t, t,IR, :~),JD. i::~ERl. f1NC. f!iQA), '.·,sM, 
ffiXAl. 5XB, 5XK. r.xu. GYE, riYL. f.ZAA. 57,AG. 
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f,ZAK, ,,Z,\B, ,,ZL, •AYN. >'.ARD, ,<.ACF. :'.AFD. 
~AUK. \A.rw. •AF'B. ·REF. ,BSQ, PBBU. flBVA. 
i<BSY. :,BEP, .,BA, :>CI, ~Dz, ,F:B, ·,Ez, "FA. 
8HU, c:,iQ, ·,,,flT. ,NZ. ~PB. •RQ, tSP, ~TK, SUG. 
,V<l, '-WR. •.XE. \YN. SYU, :'ZA, 87.AA, t:ZY. 
HAU. t.1 AF. il/L'CU. f1A(JM. !JAAP. 9AAY. ~~ARit 
fJAt{FJ. ~)A~.J. :1ABY. ~,AJR, \·l:\.CN, HAYW. HAVE. 
PAon. 1

•1 AWX. :;Acw. fJARG. ~I.A.CB. t1AQR, ~LA_Xu. 
~:IJ-{DE .. ~·BHL. :iCP. i,DL8, ~DXM. 9DWM. :,iOM.l, 
f1ET, uFM. t1_[,'LJ, BHR, !,H:U. ~1.14_ ~lKO, ~lKF, ~ILF. 
;·,Mll, !tMfi:. !tNH, HUTT, tH)X. ~IPS, t•OA. HlTW. 
~l!IIJ, !1Vf!, :•V'l. DUH. t)V\r, ~JWH. :JWT, HXM. 
~~,YA. ,,~'YB ... '.(fAE, ~YAK, ~iYM, UYO, ~iZ,I, HZN, 
,,an. ,.BP, ,;F.L 

('.W.-IAZW L'cRY. L\JP. JAFV. lBWK. 1'1'S, 
IUN, l\:M. '.:'.~WL1 lA!-'.P, ~.;'.;._\\IA, ;.;/!,.Y'V, ::L\.\VTJ, 
~AWX. ~AXX ... :AKO. ~BML. 8HQI. 2HFZ, 2BAD, 
'.:87.C, cB:,c, JC<JL. tl'.:H. ~FD. ,~~}Li, ~KL. ~Z.A, 
'.L\.MA. '.:ZL. '.'.\,\!'}. iAXN. :<Afli. :;,\EV. :t:UiK, 
~BA, iB/,, ,:,BIYt, :WA(;, :;cw. :)E:M. :-ws. >!GB. 
:::FfX. i:JMOt, :,;PH. ;nu·-·. 1::t'/,()'1, ~;7~'{. ;,,zz. {4HQ). 
.-t.HY, ,fl<!L. l~N. ,;4GL•. •.4GXJ, i4HJ .. ~.1H, .fl,Fl. 
,·!ZE. ~nLA,, c.'iXA), {;)YI), iKACF), "<,_,\()~', .'>-\AWP. 
:..:.AJO. :.;:\qI, \.~AXK). ;..:,\4V. ~-,1-0A. t:..\OG·. :~.t\.LV, 
:, A ~•T, , sf!OX I. :<B,TV. '-RFX. , ~BRLi, :•BCI, ,:BA, 
"HK, •·-HOW iHYA 'sJ'FC :WI '<BR '.']<;A. sf'V 
~HM. ;1v: <>Ill. srii,' ~11'.{' /<11.1'. ;Lr,•: ,r.x: >1fo: 
:--.'i!K. (:,-;TT.T). ~-TIZ. !8VY1. ··,VJ . . ...,WR,, ~:WY. ?XK. 
;,\'V, :<ell. :•ZU, · .. zz. :•AW. :,,\LK. i).'\.JA, !)ANE, 
'ft.i_~O. ~1AA:·L fJAKR. !riANR. i!AAV. :)BBF, t~1BED), 
'~i>W,ll. (\WMl. c\lJQJ. 1ftLt::(!, :•NX. 9RT. :>RV. 
!.JTiTT, !)VE. {~1VH), !1XM, ~iXA0. (~X..:\.H). 9XAE. 
f;XI. (~?BJ. ',.1Z,T. ,~z;v1, Canadian; ;lBP. ~-JAW. 
:NSF. N/,o, .(\l_g_,1_ {\:.Fi). XF:i i:.w·1.21. \VCTBC. 

, . _ ~RJ. _No>""man~ ()kla. 
.i~.T fnnP, ;";CF.&(!(.}, f..FO, hF,K, :iHA, fiHK. [,HZ. 

~:V-r. \:r\, :;?~:. ';.(~#. -,;/,~~.~:•f;;A2R":'·i, tr~: :~:~: 
\iAMA \.IS.A. :>AN, GDXM, '.•DYM, 9DZ, OGP, :•KP_ 
,,LD. ~QQ, HRY, ~YO. 

57.AF. Waco, Te><as 
Spark-·:••f,AA,, \i',AO), 1,r>RM), f,PP, i!5FA·,. t.fiF0·1, 

<oHK). <iiifZi, (o[B), (:;{R). !5JD!. ,,.TI, ,a.!Rl. 
:OKC. 1f.J:(P1. '.\_T,B, thLM), f)LO. ;,T,X_. ifiMM), 
!r,MX,, ',NK. ',OF, (oPPl. (RQS), (!il;:)'fl. ,,RA., 
r,TTI. <aXBl. ifiXIi, if\X.TI, ,,XT, 1.5Xli'l, (:\YK). 
f,YL, r,YN, f;iZA}, iiZC, ~ZE. iF-iZF-.. r,i.r. ffiZL): 
~7.:N. ;,zo. tZS. (SZtn. f1ZV, r,iw (E;ZAB.>. 
UiZA<: I, ';7.AK. t:;zAM. ,;zz. \JDS. 9EL.' ~F.Y. :1F'Z. 
!.IHI, \I !\fG. i ;:,ps ·,' :,wr. \JXM iiYA, \JYM. \IYN. 
?YO, 9YAE. :1YAK. BZJ. 9ZN, !i7.AC. \lACL. 9AEL. 
~,1AEG. ~;AEY. :tAMA, '.)A.ffM, (9AUOL f,A.VE~ 

f\W.- q,cn fi.TT,, 7,XC, ij.fF. \IZY. ·n7.AF font>, 
9ABV. \-VHR fonP, · 

•YN. ,;zn. ~ACF, :,AFD, (8AFG). 8•\SV. 8A.ND, 
,:AQV, ,_8ARDi, '!ASZ, hA.XC, A.11,YN, ~BEP. c<ZAA, 
; ~CPI. PET, !1FA. :WU, PHH, t>HI. \JHR. UJQ, 
HKO. (9KR), i9LF), (9LQ). 9MC. rnox,, ,~PS), 
9Q,J, '9RY), l•TQ. !)TV. (iVQ, i[•iiHl. •~rm,, 
d1VGL (~XO!. ~JVM, Uh,J, HAAP, tUAL<l)~ ~9AMA>, 
HA.MK. \>AMY. (9ANo·,. i9Af.!MI. 19ARG), 
<.9ARML (iARX. (u\.SF, <.9AS,f1. :1.A::JN, :1.AYM, 
<()BDE), i~BDS1, i~BlJUI, :•DMW, (9DQQ1. 9DSD, 
'JOT.JD, \>DUG. uDYU, \•SEN. 

C. W.-,·--1 RU. "l..:.\ \V. :.::FD, 1 tF'P). :C::PD. :.!ZL. :!ZV. 
:L\'\VL, {_;{RZ.J. :;F'S. ;fMo, ::.RF\ ;nnr. ;·;>:Y, ,L\.G. 
,/B4, (,!HY) .. J;:F. urn. •·!GLJ, HI, 4LE, -lRD. 
::IDA. :.LA. SAW. ,nE. :·,IJR :,,nE. dl. <TZ. ~JP, 
·LX. ,U.T. <\JK. :-v.r, ,vy, :<ACJ,', ,,\i,H', 0AWP. 
,AZF, <BCT, ,_,.Hux,. i-8FX. ,BSY. 'ilO. l•RT, 
ntnJ. dfZB). f1ZY. i.lA.AS, ~)AJA~ ('i!W-t<han ;;;BJ!. 

OBF. Santa P.,::\uia, Caiif. 
:,7.A. GA.K. ,_;BB, 6CZ. 6EA, 6EX. i:~FI), '1GF, titiP. 

CGR. tiGX. ,:ac. t;IG. tH8, ,av. ,;,.1w, (~l.rXi, ,,h,C'. 
6KM, ':!Kb. f;KY. hLC, t:iLU, liMH, tlMl:I. iiMF • 
i'iMZ, h{H\ ~JOO, tHJH. tafL. GUM, bOO, hPJ, 6PO. 
iJQC. fit,lf\, i1'.,1R, i-lfc,]Y. ~:TF, bTO, ~TF, niTO, tiVX. 
GWO. iJWZ, '~-~AH. !:iAAU, .-;AB1I. (,..\_UV, tiAUY. 
'.;!~EH, ._6AEZ, .. ~:~1•'~. -~~~\~F. ~~_!IP. :}~HU. __ 6/dD. 
•:~~~~; ~-~~rY-.•, .. , . ..,~Li_, h~,h.T. '~-~~17--· ~-.n-J . .-~· 1;:n-T:1r, 
',':'_1-iG, , ~Ail?'.': .'"\f'.O, __ nil.KW: \•Ac,1',, ,,~ [Q. -~-Al V. 
,,..-VB. r.;;_VV. ,,,;.\\~ •• oBAK, bt<RR. <>k( .. T. ,.sRt:P), 
tiXA. tlXD. hXG, ~iX.H. hX.-'lC. •tXAlJ. fiXld~.:. tiXAG. 
~1.X.A:K. t~hB, GZU, f.7iX. 1:zz. (;Z ),.D, 7BJ. 7 !11FJ 
7X:F. "7YA, 'Z'1-,r, ·;zn. DBEX, UZAF. 

HGF i!Jtd 6GR4 3!!!.cramPnto+ C.ai, 
C?:iHa<liHn f !JBD ·1, l ;-./~/\ i. (_ hAH). ( tlAf{ I, ( ti A~), 

u>AAH.1. i nAAK1, 1.nAAi-n. .t1AA.\V ,. < 6ABM ,. 
16A:UR), r:ACl-I, ul-\CM), triACR•. 16ACY). 
U>ADA1, UiAfJL). 1:,.4.EA. rnAEH1, (6A~Il. ,;A.EL. 
!i1A.EYL \')AEZL •·1Af,'n. i~AliFl, ,J'\.Gl. hAGK. 
1:;_~nR. GAGP. (tlAHPJ. ,.hA.HU). 16AHV1, 1:i:iAlB). 
1.;Aff>i, i6AlKl, <nA!Oi, 6:UP. i6A-iHL ,_61UWl. 
!hAl{T.,) •. (t::\l{T. ~)A.LA, t\ALD, - UiA_LPL 1.IALU: 
<1ALV, /6AMK'1, (I\Al\1.N). i1ANG. ,:,ANI. <\t.NK, 
~IA.NP, GANV, (~ANW. GA.PE. i_t;APH), UlAt:}.'fl, 
!BAiJlfi, 1~_.l.,_HE. 6.4HK, tIAHP. (6AH.W·1, (,.\SU. 
i'.A'.~~ ... l~_;4TQ),,, (?;\TV).:., .~ .. ~UH •.. ~:~U~.1. b.~yn, 
!-A\.N, ,,.,VR. ••AVV, ,,_c,\, ,:. ,_hAWHL ,, ... wr. 
iHlA, 13131.L 68Q. 6BW .. 10BA<':1. iiBAK. f.-1.UDS), 
i.(K:H). •.tiCPi. DCW. ihCZJ, {6DA!. (t>[1P), ,HtN, 
flDY, 1t1F:A>. (6g.Bl. 6EF. (bEN1. (bERL H:,V."'r). 
Uif.'T{), '311'N. \6FTL fi!<X:. (6fill. U><iPl, 6GL l),;z, 
ihHP). (6HY1, fiiB. l~iD, nrK. Ehl.Mi, il;)j"9). 
!IHVM·1, ti.JI_ 6.JQ, fi.JX, fi._lY. (BKA). t.6KC). (GKB). 
hh:K. 16:h.S:1. 11>:Ky·;, i:',:KX, hLC, i6LU), \t:iMH). 
BNG. 60D~ !tH)C>, itlOH). (tHJLl. {60Ml, ~lUT, 
~>PC • t;PT. i~P.TL u;p(J1, UiPR). i"6qH1, ,_61'.,lSlt 
,~qTl, H,lAJl. ~RR. ,,,SKt, ,iTS. 6TU. G'l'V, ~ITV, 
•(.Yfl_i, t~:,".T. t~\,:~ .. ,tr':'.!S\~, Ul~I1,_, <1~;0, .'6'Y.'Z), 
I.•?,.~, h.,,,!t, ,oz:v1, •.:!:/:'.• '-'~;·.,:}~• t:f!HJ, _1R.T, 
! ,BKJ, ,BR. ,r.w. ',F,DJ. '. Fll, '/!,A). ,HF. 
,·;TNi. ,,·nn, ,IY. ,,.rw,. 7KB. ,'KD. ,'KE. 
•,KM>. ·;·LY. 7LU. 7I.W, ,,Mf'l. i7MLl. ,MP, 
7MH, ·~'NL, ·/OM, !707.), 7QN. i'iTJ), 7TO. ';YA. 
('7ZMl, 7z;_-;, (7ZTL iiAY\t. ?·1HM. 
,..,C-~W.-·.;Cct_r)adi~n .-j~~:~\ :'.~A. •.~;AG),_ f!}I~~), 
dj.l~it., ~,MK, hf~Jl), h~l-. itiW"Z BuzzN'i, .,~ ... ".T• 
16A1-Hi- fnn.,.;, f.~)ALE1. ii;iAN.J forn"l, ihA_Qj'.'J, 

(H4.Rt:'.-?.: (:As,T. \~A~YT.):v .. 1.hAWY!• tH\~1':. -~'){~ 
fnne. <,".H C.W., !iAAC. <!i"-AD). HXAF . .,,, _ _.,, 6ZB, 
i!i7N>. ;;zz. ,·;-X:F>. !lAMB. WJK. NCE. 

6TV, Tucson, /i..rizona 
:'XJ-', iM.R c,Rl\1. :',DK .'iF'O. ,',FI. i,HZ. :,HK, 

,,IF, f,IR :",TS. ,;K .. 1, f,KP, ',MK. f:,NH. :,NS, :;oH, 
•:oF, ::r.n, ;.Qq ',CJA, :,l;:)s, ~XB. iiXU, i,X,T ,c,'.l,A 
C'.W. & S,,k.1, ,,'i'.,\M, ,,1/,,\1(. 6AHV. tiAO?'., i:.\AH, 
6AF'W. GAVR .. t":_;ATF. •iAAU. ~iAF~Z, t1AAT C.W., 
tiAWH. f:AFN, •iA.VR, t_tiAMT). GADL, (IA£~!. 
t;A_,_~U. '1AID. f;ABP, GATQ, (iACY, 6AQ1r. ~lr-\..LA~ 
!lANI. i>AIO, 6AKD, !6ASVi. 6APH, nAVD, lil\LU. 
!lAI.E C.W .. ,;ARW. 6ARC. ,;ANT, i,AHP. ,;ALA. 
GAWH. f)AQM, ftAAB, OAHX, GAEZ, tiADA. i)EH, 
HARY. i:;A_GF, IJAEF. 6.8W, 6CP, 6DA, tHHT, nr.~x. 
!'if;F', i>KB, 1:FT. ('.FK . .-,F's, (i(}T, ii({R. GGF, (?-GP. 
,;1a, (:fic, (,I;;;;, tilC, tHV. ,;.1'1{. n,JI. GKC. {;KA 
C.\V. & ~:;uk. HKY. ,n(S. 6KM. WKH. 1H,r:. GLU, 
6MK, l!MH. fiNR. ;_;NG. 60D. one, t)OM, hOI). ,;ov. 
fiP.T, hPR, t.PO 60R i·)(1K, 1;:•-.K •~TU. (,TF ,;vx. 
GV'.7. iiWZ. 1~XG. ,~(;:H_ ,;)(.\C. 1·;::L-1.D, bX/'.,K. +~Z_\, 
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HZX, 6ZN Sok. & C. W .. i;:,;7. Spk. & C.W., >lZM. 
1,7.R, ,•;zu, n,u. '7MO, ,ZU. 9AMB c.w .. '.lAFX, 
9AUO ~AEZ, ~AQE, !!ACN, 9AEY, 9AYW, UAEG, 
9AMN, ODSD, 9D'l'M, HDUG, 9HI, ~NX, 9NR .• 9P1', 
~7,AC. 

6CU, Los Angeles, Cal. 
f,park: f,7.A. 6AAH. 6AAU, 6ABW. 6ACM, 6ACR, 

i,ADA. ( tlAEH), 6AEV. oAEW. 6AFN, 6AFS, GAGE', 
6AID, llAJH. GAK. GAKL, GALA, 16ALV1, fiANI. 
OPE, P'H, HAR, ,,ARK. (,ARW, ,;ASA. 61\i:;V, 
,;ATF. ,_;ATV. ;;AVB, t\AVO, oAVV, 6AWH, ,:cP, 
tlC7t, ttFJX. 6ii'H. 6~'K, IJF~. OG:F. 6GR, tH]X, ~HC. 
,61C). H!M, lilZ, 6JE, GJI. ,;KC, GKM, GLU, UOC, 
~OJ!, ~f'G, GN:,6PU. f!tR, (?,Q!')•.~-~K, ~6TU, ~VK, 
iiVX. bVVZ, \IJZB), i.)1:.;1J, hZX. h/il.,., ,DP. ,HF. 
7M.111. ,,,xn. 7YA. 7YJ, 7ZM, 7ZT. 7Z1J, rAYV~ 
l•DM. 

C.\V-.--~t1AAT. ~\ALE. 13AOY, 1:ASJ. l)AUL fune, 
liAWT, tJJX. 6'WV fone, 16XAD), GXH. GhZ, ~:xf'. 
9AMB, 9AZ. 

7JF, Moscow. Idaho. 
::;pad-:--~;AA'r. tiCP. t.iGR. 0IF. !HV, QLY, iJMU. 

11QR, ORA. 1mM. •JVN. <:iXA, ,;x:z, GA.BX. ,;,u;z, 
(iAHD. 6AWH. '/AF, 7BO. '(EX. <"ilNl. 7IW, 'i,JP, 
,·LR, il,U, <'71,Yl, (',MF), 17MP\, 7XD. 7YA, 
,YJ. 7YL, 7YV, 1,ZU), ,.7ZS). 7ZT. ~LP, wrA. 
~1-WlL 9ACE, ',=.llHJC. !¾YR. 

C.W.-l1ALE, tiXG, liXAC. GWV. Canadian 1~BOi, 
l:d:JR, 

7LY, Bozeman. Mont. 
14CH Can,;, !.AH. C~n., r,nE, £)H!_}:, ~T.F. i,ZU, 

r.;;,1, r.XD, tlAWH, i6ALE1,16AEZl. tiAAU.(6A'fQl, 
GACH;\ 1~4..BX, t3UV. t"IGD. i'iLU. 160't!. f60,Rl. 
oiRH, itiS,11, fiWV. ,:X:G, iiXAO. ohM, <iZR. 1:.TE, 
'i,\L. 7BZ, 7CO. 'iCW. (7EX), lf'T, ··;ti'TT, t.7nA.l, 
7liM. o'/INl, 71M. <'iIWl, t7LU). ("iMUI, •7MP), 
l7/1E1,.. ___ .JMF. -~·~,NL), -~7~F) •. !~T(~. ~'VK,;;:- (7~L). 
1\.::,, 1,1A>, iuAJ). i.,Z~). i.u,Kl. (7Z.::.), ,ZJ, 
'IXF. 7ZR, {7ZML {7ZO). 7ZP. tlAYN, ~iAUO. 
t•AMB. i~AIF). (!1AYW). ,~AYVi, (<APE. !lAEG. 
!.!Al''X, l•AGN, HACO, :•AUF, \l~'X, ',if'S, •~DOC), 
9B:E:. !•HM, :•nu. ,~WU), •~YAK). (IYAJ<;, uzu, 
91/iC. f!ZAF. 

7KP, Seattle, Wash.--One Tube 
S:inwk~-:~AK, (<HlE. ,:;f•'H. nt,'N. ilf¾F, tiHR, ,nc. 

rav, tll<n. ,~LC. ,;Lu. WMZ. •)PR. (:(J.R. l~'fTJ, 
,:wz. ;;:,;u, 1;:,;x, HABX, ,)AEW. ~AEZ, BAFN. 
,;AGF. ,:;Arn. '3ALV. GA!,!T. GAHK. ,;A'rQ, fiAWH. 
,AW, ','BA, '.BG, 'iBH, ','BJ, 7BP, 7BR. 7UW, nm, 
'/FI. 'c'li,J. ,HF, 7IN, 7.TF, 7,TW, ';KB, 7KE, 7KS, 
7LN. 7LY, ;'MF, '/MO. 'i.MP. 7MU, 7MW, 7NC. 
7NL ';NN. 7PV, 7T,I, 7TQ, 7ZG. "iZ,J, 7ZK, 7ZS .. 
7ZT, \'ZTJ, iJAIF, ~1AMB. Can. BBD. 

c,·w.- ~t;F}N. f,KA, ,Joo. ~;wz. HALE. (,A.OZ. 
'1ASJ. 1:AW'l\ t;A\VV. IJXAD, BX.:\C v,)ice. 6XAF. 
7CF.. Can . ..tClL 

F, H. Stephens, Astoria., Oregon 
l.'.W.-4CB, ,:a.;'{, GKM. ;.X:AC, f;XAD, ,;xAJ!', 

iiXG, ·;XF. 
c\pack-,,FF., c.7.A, f,Z,T. 1,ABW, 6ABX, iiAGD, 

,,ACM. 6AEZ, GAGF, 6ALA, 6AR. GATQ, 6AV, 6CV, 
G~6~G~dm&~6~6~6006~ 
\10'1', ,,f'J, 61'R, 6PW, GQK, llQR, 6WZ, 1lZB. 6ZX, 
7BH. 78.l, 78K, 7BP. 7BS, 7EX, 7HF. 7HN. 7IM. 
7IN, 7,JW, 7KE, :LD, 7LW, 7LY, 7MF. 7MO, 
7MP, 7MW, ·:NL. ':NN, 7PO, '/'l'J, 7TQ, 7YA, 7YJ, 
7ZG. 7ZH, 'lZK. 7ZO. 7ZS. '7ZT. 7ZU. 9AX. IJAYR, 
',IBD, ~EE. 

7ZU, Polytechnic. Montana. 
:,AW, f,Ii'O, ,5HK>. r.t,A, 0XU, 6AA'l', (6ABX), 

(HAEZ), 1\AK, 16ALE), (lALW, »A.OF'. (~APE), 
16ASl, <6ASKJ. {6A'fQ), oATZ, (6AWH), 6AWS, 
(llCV), (6DN), 16EAl, 6EB, GFJD, !,ET. i6Glt), 
(61Ci, fiJR, ;tHV), tiff. i6KAl. fiLN C.W .. 6LZ. 
!60(.)), 60PJ, i6SJi, 6TEZ, (6WVl, i6XAG C.W.l, 
lo:X:G C.W., GX,l, 67.A, 6ZC. 6ZM. 6ZN. 6ZR, (6ZtJ), 
(H'.i',X), 17ED), (7EG\, ('/EX), 7GO, i7INl. i7IM), 
7.JD, ('7LUl, •7LYl. 7MO, (7MP), 7NL. 7RN 
C.W., 7RY. ',TW. •;xF C.W., !7YAl, (7Y,Jl. ,:i'L, 
7YS. 7Z,l, 171/.Kl, i.7ZMl, {7ZO), ~7ZP). BDJ, 
9ABU C.W., 2AEG, f9AEY), \lAlF', i9AJG), ~ALO, 
?ALS, \lALU. IBAMB C,W.). (9AMQ C.W.). 
\iANF. (\\ANG). !lAPN, (MQE), !)A.SN, !lAUO, 

(9AVE), \9AXU1, ~AY, \IAYE. ,9AYVl, <,9AYW), 
~DEH, HDGE, HDF'C, 19DOGJ, 9DSG, 9DUD, 
(9DUG), (90VA C.W.), BEL, HEJTG, PEW, !WU 
C.W .. 9GR, 9HT, (9HMl, (9HT), 9IC, !IIG, 9JT, 
~LW, UMIG, 9MS, •9NRJ, 9NX, DOHB C.W .. 901, 
90N. '9PS\. 9PU. ORN C.W .. (9RY), (9TI), {9Wn, 
\IWL. (~WU). !•XI. !JlCM C.W .. l•YA. (9YAE), 
(9YAKl, HYAL. i>YM, HYO, \!YR. \iYY. !9ZAU 
W.1, :IZAF c.w .. 9ZU, 9ZH, \!Z.l, ',9ZN), no. 

SBUM, Syracuse, N. Y. 
Sµark-lAMD, lARY. lASF, lAW, lBDC, lBGF, 

J HIS, 1 YD, :: ,\RY, ~HK, ~DA, :JDN. 2DR, 1BL. 
~FP, 2OM, 2HM, i'l'S, ~ffE, ~XK. il . .\HF, 3.M~R. 
;;AQV, ;\C:G, BPU. ::!QN, :JTA. 31.JS, :;XF, :JXM. 3J\A, 
:JZO, •IEA, .JF,y, xACF. ~ACS, 8AFD, 8,\GK, SA,l W, 
,,AKX), (.~AMZ!, XAOV, :-<AOT, ,APB, SA(~V. 
!~AWP1, p•AXIi. s,BA. ~BBU. 0 RIN. HmY, 
,,HRAl, sllRL, cHSY. 8BTX, ,,RUN, SBXU. 8BXV, 
(~BZHi, xDZ. SCG, :<EA, ,:~rn. ;-rE:w, $EZ. SFA, 
.'-1:i'T, •HY, ;e,,JQ. BNK SOL ,.w.i. oRU. oSP, ~XE. 
·,YM., ,'.l,B. ,,zy, !!AAP, (!AAW, !)AGG. 9Af.;R, 
!)AU. ~AWX, DDXM. ~MO. !>PD, ~UG, VYA, 9YM, 
HYR. nJ, 9ZN. 

C.W.-1.AFV, lA,JP, lANQ, lARY, lBDI. l llWK, 
!CGG, 11D, lPE. JPT, lQP. lRU. 1TS. lUN, lXM. 
:!..\AX, ::XF'P, ~A.TW, ~AKO. 2ARB, 2AYV, ~.\WF. 
?AWL. lHAK. ~BEA. tBEH. ~BFZ, 2BGK. ~BML. 
:::BRB, :!BSC, ~BUA, 2BZY. ZCCL, 2DA, ~EH, ~FD, 
~KL, tUE. ~RM, ::RU, 2UD, 2VA, :JVH, 2X,\, ~XU, 
n.L. :,AAE. :iAEV. ! :{AFTJ), :IAHK. :1ALF,, :\ ,•,~,o. 
::ANTT, :1A1~R. ,:BA. /IBAG, HBIY. ,'.DH. 3E:M. ::t•'M, 
?KY, ?MO, ;;PH, :J(.!V, :lZ.A, :1Z.Y, 4 . .\l, ,fHQ, lflY, 
-IUD. IGL, 4X.C. ;,PG. :;½,\. ~4.Ai, 1.:A.BO. --;,\IH1. 
(~ADY>, ,.AEQ, ,,.uo, ,ATX, S.\OA. ><AO(.!, 
1kANQ), ~APT, cAQB. ~.AQR, SAQ7., :s\VR. cAWY. 
''HA ·BCI ·BDIJ "BEF ·0 BET "Rl<'X '<KJC 
~K-1 w, ~HK·. ~"irn.T: ·, ,-:'iiNYi. ;Bi •, ~B<)W, i~Hoxl'. 
iBPL, (.SHlW>, <RRL. ,,><llSS.J, ,RS'\'. ,;;BUZi, 
!~BWT), SCI. BOE. :•DS. ·,nR, :,DX, ,F,A. ,E:W, 
,FH, ><f+V, (XIB), Bll, ,IQ, 81V. SHA, ~HJ, 8,fT., 
PK!, :•LU. :<T.X. :,oI. ,qn, ><SP, ,TF, ,n.r. ~UK. 
sv.T. SVY. 8WR. :•WY, ~XK. :,XM, ~AAS. t•AAV, 
~AJA, HAKD, llAL7., \•AMR, ~ANR. 9ANY, BARK. 
\tASH. 9AXE, \IBAP, :•BBF. HREM, !!DAB, ~r>WJ. 
!fGK. 9GL. (9HD). ~110, ~IKU. fll.,Q, i-1NX, \:l:Wr. 
!!TG, :-,nu, !•VD, !.•VE. 9VJ, !)XAC \iXAH. \IXL 
!)ZB, nv, XFl. NMW. N7.0, (WL-21, WUBA. 
Canarlian BHP. !!A.W. 

W. L. Bell. Dayton, Ohio 
Spal'k--:,BM. ;,FU. l,XB, ,,XU. fl,fN, \1.PN. 9PS. 
l'.W.-1CC. lRU. l<'.)P, !TS. 1.XM, !ARY. lBCG, 

:!F'D. 2FP, JWP, 2XA. 3ZL, ~AJ<'P, ~AGL, 2AWL, 
;;f!ML: .. ;BY~-. :?CAP,. ::c/", _:<BQ, :\DH:, ::mF, :;qv. 
,,PB, .,,,z, ,,A4R. .,HAG, .,BIY, lllY, +HQ. ICO. 
fiZA. ,YX:B, !JNX, ~,va. 9YO, 

8ASZ, Sandusky, Ohio--·•-Qne Tube 
lARY, lAW, lBDC, iYDD, ~BK. 2BM, 3DA, 

,!VW, :.:WL. ~RAU, ,!CAP, 20M. ::cHH. :q3p Can,. 
::ice. :uw. ~~liW. BUS. :~XM. ::tACN, :L\l~~R. 3AQW, 
:IHFTT, 4 . .\S, lAH, '\BM. (4BQl. 4BY, (4DH), 
14RA l, IF,Y. JFD, H',I, /4GNi, !YA. !,AA, t,DA, 
GEK. •fiER). r,FO. (nl<'V), f,HK. S,TD, 5XA, r,XM, 
r.,7.AB. DZL. too tnauy 8's. (9CP), 9GP, 9GX. 9LF. 
\ILW. ~MC, ~ME. 9MQ. \IIY. 9LQ, 9PC, 9RY. \1'rn. 
;nTG. , !•UH). 9l!Y. f•VZ, 9WI. \lZJ, !IZY, 9AAW, 
!iACB, 9ACL, >9ACN), 9AEG. 9AF'X .• rnAGR), 9AIU, 
!JAIJ:t. •9AJH). (9AMAl, \9AOUL (9APS), 9AQE, 
19A8.n. i9ASLl. 9AWU, !JAWX, (9AWZ), \lAYW, 
(9AZE), •9AZFl, '.•BDE, ~BDS, l•DEH, 9DHG, 
\IDPH, \lDQQ, 9IJ,iD. :•DVE. uDXT, 9DYU. 

88K, Cleveland. Ohio 
c;park-tAW, !F:T,, l!I. 2AIM, :!ARD. ~AWF, 

iBG. ~BK. 2EL, 2r'P, 2GR. ::JU, 2Nl.'7 , 2UA, 3AC, 
1:iAAOJ. :L\C/R, ;\AUY. 3BHL, ,:Jn(1), !lllR, !JEZ, 
::rw. :n,P, :ion, :\PU, ;iQN, ;IRW, :;vw. c'.XF. 
lHll, WX, HlH . .\D4, 11<1A, .\1<1Y, ,mA. f,1,llt, fi'FlK, 
»FY, 5HK, GRZ, GRE. !iYQ. 5ZL, 18Al.''Hl, (HAWPl, 
(,AFD), (xBQ), (~HAYl. (REB). (i<F'T), (8NOI, 
(~•r,T), (sTKI. (STDi, 8WY), (8:6N). (8ZD1, !'AF'. 
,1AG. !lAU, (!AW, i9AAWl, 9AGN, \IAGE, \•AGG, 
\IAGR. :JAIJ, ,MR, :•AMA, 9AMT, 9Al'fV, 9AOU, 
l•ASJ, 9AWX. 9AVE, HAWO, 9AWU. 9AWZ, 9AXU, 
!i AZA, ~AZE, 9BDE, 90P, !.IDKV. 9DM,T. 9DWK, 
~IOYU. HEE. ~J.F1J, nFM, 9F'S, !~GN. t•GP. !)HM, 
[IHR. 9,JN, 9KO, (9LQJ. 9MC, 19ME). 9MH, 9MW. 
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Bre--en & Thompson, Minneapolis~ Minn. 
,0.i:mrk-r;BM, ,,EK, 5FO, F,FV, 5HK, l,IF, f,!R, 

~ts. t:i.lD. :·,xB. r,xu. ~Z.A., 7ZtJ, F:"ACTJ. KAFB. 
:-,ARD. ~Ai:lZ. FAYN. SGW, 8HO, 8JQ, 8N7,, 0 YM, 
, \'O, c'YU. 'ZG, ;,zp, fs7.Y, :i.v. P, 9AAW, 9ABV. 
(IACB, 9ACL. (lACN, 9AEG, ~AEY, iiAF. tiAFW, 
:•AF'X. HAGN, ~AfF, \!AlG. 1iA;rA. 1)AL, !1AMA, 
\JAM W. ~ANF, f!AOG. \\AOU, !!APN, ~AQE, \JAR, 
!lARA. (•ARX. vARZ, 9ATN, \lAUO, 9AVE. 9AVN, 
ii.\WU, 9AWX. :>AX, \IAXU, \JAY, fiAYW, !iBFT, 
i•BPB, •;it1P. \lDEH. ilDLX, \!DPB, ffDPV, !IDQQ, 
~~nsn. £tDUG. fJDZI. :·1KE1, ~fFiL.. HFS. 9GL. 9ID. 
~HT, gry, 91F. ~JN, !-!KO. 9LW. 9MC. 90A, !lPS. 
l!:4<:, :·•TI. B'l'O, BUU. :!WI. f•WT, !!'WU. \il(M, 
~YA. '.>YAC. 9YAE, (!YA:r, 1>YAK, 9YB. 9YM, 9YO, 
frYQ. ~iZAn. ~-)7.B~ ~zc. HlN. 

c.w.-:iFlM. -~HQ, f,YL. GZA C,W. & huz., 7IKJ 
,.A<1F, iAr'B, SAJP, :<AKJ, SAOI, ~APT, HA.PW, 
"1HlF, ~AQZ. SBA: t,HFK, 8BFX, sBRL, SDR, 8IB, 
f'IL ~.TL. SLF'. ~LX, ,;RU, HU,T. .SWL. PYO, 8XM, 
>'ZZ, 9AAO, l!AA.8. \IAAV. DAIF. f!AKR. l!AMB, 
f1ARK. 9ATG. \IAWM. 9BAP, :1BBF. 9BIK, 9DW,T. 
9DQZ, \IFM, flNX. :,RB, flRT. \JXAB, 9YJ, 9ZJ 
C. W. & buz., 9ZV, \JZY, XFI, KDKA £one. WDL. 

9DS, Chicago, Jll.-lndoor Aerial 
C,W.-•IARY, lANQ. 1BIG. lCAK. 2AAX, 2AKO, 

2.,\WL, 2BAK, tBB, 2XA, 2%:B, ~XQ, :17.L, 2ZV, 
2XD, :l.\AE. '.li:IZ. 3BIY. BBM. HBP, :rnx. :;MO, 
"PB. ::7:0, JBQ, .rnv. ,rnN .. ma. 4CD. 4GL, 4XC, 
IYA. GZA.. 6WV. SACF, i'.AlO, 8AQZ. SAVH, 8AWP, 
SARK, ,,Af/V. ,ARW. BAIX, 8AOG, SAGZ, 8}1LY, 
><ACR, BAOf', ~BDU. ·sBEW, RROX, XBRC. 3BUM, 
~BXA. 8BFX. 8DR, SBO, ~fJE, ~HK. '.sGV. SI!, 8IC, 
:S,lQ, 8,TL, B,18, ~LF, ,KM. SNQ, SOZ, BTN, BUC, 
~IIK. ,H.T, SVY. SWY, RX.E, <KM, S:X:V, H?:B, 
n:G, SZN. :<ZY. RZZ, !!AW. ~ABTT. 9AVN, 9VE, 
~WH, 9HY. L•AQR, :.,DVA, \IHD. \I.JD, ilRL, 9AS. 
f•VG. f~ANR. \lf,AS, 9A.JP, \iAMB. :H,Q, 9BBF, 
AARK, f,AKR. !lBAP. (IBTI. irnw.T, :,unw, flfJOF. 
WltY. BXI, f1 XAH, ~ZB, 7ZO ~µark. 

\Vorked bv 9AYV, Boulder, Colo. 
'nHKl. ( i\TF) .. ( c;,TR). \ ;;r.o I, I oX.Tl, ( i\XUL 

1/iZA1. ;6AEZl. itlA'l'Ql, (fiAWH), (60'1'). (6WV), 
17DH), !7EXl, i'/LUl. !"/LY), (7MPi, 17YA). 
,:.77.E). !''i'.ZG'•. ,1zo·1. t,IZH). {9AEG), (9AEYL 
19AOJ1, •~A(~E·1, <\)AU). i.9AYW), 19HM), 
i.YHT·1, (~.1N·1, iHLWL (9MC), f~NRJ, (BNRl. 
\~NX). (9P~). <:JVF,), d-iYA)" (.~JYAE·1, (~YAK). 
19YMi, (9Z,:\C). !9.ZAF). 

HYAJ, Northfield. Minn. 
Spari<-i,HA, t>BM, f,FK, ,,1<'0, GHK. f.HO, r,IF, 

•·,,TR. f,X:B. aXF, LXJ. ,,XU. 5ZA. 7ZU, 7ZO, 8ASZ. 

<.AYN, xDZ. ,,i,;z, ,;H.u. SYN, ><7.AA. ,zp, '.iAAE, 
HAAS. (1ABU, rABV. t1ACR, :!ACN, \!ACX. fLI\.EG, 
~AEQ. !!AEY. 9AFF, 9AFK., (IAFX. (9!\GNI, :,vm. 
HAlF. 9AIQ. DAIR. BALO, (~ALT.Ti, ()AMA. ~AMK. 
DAMS, (1ANC, :iANF, ~ANG, !JANO. UAOU. ~Al,l.8, 
:1AQM, \JAQR, VAS,!, (9ASK1, (~ASN1, DA.TC, 
t:1A'TN~ ij:'\UF. f1AUH. (~AHL). f:#AHfJ. ~,AVE, 
d!AUU'i, !!A\V.M, ~,A\-VX. (9AW~i. HA\,VY. 9AYV, 
<~AXU). i~AYW). 9BDS. (ICP. i9BFT). ti1DAG1, 
~DAU. ODAR. 1)DA"Y•. ODEH, ~DER, VDES. ~".!DGL, 
rnDGWL \!D,JB, HD.TX. \I fl KV, :rnOH •. \\DOK. 
(~DOT), !lnPil, ',IDQ<.l, flDQZ, f1DSD. \IDTJG, 
(~OYZI, !tDZE. i~!DZiJ. f1EE. ~iEL. PET. fJFF~ 
~FI. (t:F'X. ~)HI, IHHM.>. ~IHT, it.f<;, ~.TN, ftKO, 
OLF, ,~r.W1, l•MC, HMS, 9NR. '.•OO. :IQC, :•RH, 
};IR'l\ ~iRY. BTL. H'TI. f1UU. 9VL. :·•P81 :.1 WU1 

nXAH. OXJ, 19-XM), ~1YA. (!-JX!J. pYAE. !-!Y-AK, 
\iYAL, ~YB, 9YK. ~YM, 9YO. OZA. 19ZACI, ,gzm. 
PZH. !'Z.J. !>ZN. , ~ZT). 

C. W.- lARY, tXM, 2:\WI,. ~FD, ccZL. :•,7'.0, ·lXA, 
f>LA. iiXA, 1,wv l'onP, .•AAZ. B:'l.EG. ,rnwJ. :-<CI, 
.,nE. ,mx. :,HM. :,IR i-TI. s;!'O, sLX. :,(~Z. ·,au. 
:''VP, BWR, 8WY, :{Lo\, .sXJ. RXK. s.YN. ~ZG. 
~tABU. \JACG~ i•AUO. BAHN. 9AJA. ii/\JP. 9AMB. 
PA'J'N, HII.VN. \>AW, i9AUA), c:iBBFl, ~•UAB, 
i~P001, '.H)WJ. !.9DQM1. ~•DZQ, !JLQ. \lRV, llVfl. 
VWD. tiXAC, ~lY'Afl'. ~IZA.f!' fon1:-. !)ZB. !JZT. ~,zy, 
XFl. KDKA J'on~. 

9ASN, St. Paul, Minn. 
;e:park-~OM. 2'I'S. ::S:H,J. H>H. 5EK, 50:W, ,.,,B:Kl, 

f~.TD, 5XB. ~YT.:.. ;~zA. ·7EX. ";LU, 7LY, 7-YA. 7ZM, 
7ZU, ~CI. >'<EB, of"l', ,.TQ, SRU, 2SP. xVQ, ,YN, 
,;.:p, SAC.B'. ,,.AFSI, ~AQV, BARD. ~AYN. sRBU. 
SBRL. {BAU!. 9AV_. (&CP'1, !)CS, SIET, 'Jli'TJ, 9GP, 
1iHL ii,JN, DLF. DLW, UNR. (911AI, <:BOX), ~PS, 
!iRY, :ITL. ~TV. 'JUH, <9UlJ). \;WI. \iWT, (!WU, 
PVM, HYO. n:,J, l•ZN. t•ABH. t•AEY, !!AFF, 
i9AFW), \<AGR, tiAGM, (9AGRJ, \lAlU. ( 9ALT.Jl, 
i9AMA), :iANO, \lAPN. \lAQJ<J, f1ARU, l•AVE, 
(rAWZL l•AXU), 1iAYV, !iBDE, (1BFR. (9BKJ), 
<9!JEH). iiDEV. (1DFL. t9DMJi, (9DPH), BDQQ. 
\9DSJ?,'1, !_9DXMl, \JDZI. t•XAG. !9YAJ), \JZAC, 
\·e.n, .. BP. 

c.w.-~F'P, ZABI, :rnM. ,iGL, ,lNX. r,nA. ,,ZA. 
ti"WV fnne, .~GB. (810, S,JL. (BLXJ, fOH. :'.'RH, 
f'sP. xo.r c.w. & Ione. BV.r. SYY, SXK. ,.AKE. 
RHRL. 8BOX. i•FM, 9RZ. !iWD, \iWX, ~XM U.W. 
& fone, DA.i'A, f!AKR, :JAWM, 9BBF, ODEY, 9DVA, 
!-)ZAF C.W. & f-cme, Can, 4CB. 

!lDNC, Lincoln, Nebr. 
Spa.rk-tlAL. OAS. fiBM, 5ER. t,EK, f,EW. r;FO. 

5:HK, fiIC, 5IR, £11S. f)Jn. t.JR, {·)NS. GOF~ r,PD, 
fiPG. 5Q.S, GQY-, r;xB. i>XF, /")X,T, 1;,X1J. f1~~At 5ZL, 
fiZS. f,ZAC. fi7'AK. f,Zll'l'. 7ZG, ~zo. 77JU. 8AR. 
RCP, 8FI, ~-IQ, xor. SYM. SYN. :<ZL, SZY, 8ACF. 
PAFB, SA1"K, SAHY. 8BEP, 8BEW, f!AP, ~AR, 9CP, 
\1EE, 9ET, !•EW, :iF'I, ~GC, \iHI, < 9HT), ~IF, 9fY, 
!l,JN, \i,JQ, HKA, !iKF, ~LF, \ILW. 9MC, 9ME, 
llHM, \INH. (9NRl, \IOA. !IOI, l•OO (!OM, 9PC, 
9DD. fJPI, f•PS. IIRH, 0RT. ~RV. 9RY, ~NQ, !>SU, 
9TI. 9TL, nm. nun, 9VL, (9WIJ •. 9WU. l•WT. 
9X:I, 9YA, ~YR, \/YD, 9Y°M. BYO. 9YP, '.iYI. '.!ZB, 
vzc. 97,H, \l/lS, nu. \lAAW. !>AAP, (9ABV'I, i!ACB, 
9ACL. IIACN, !)AEG, 9AF'W. i9APX). OAGN, 
(;AGR, DAGW. 9 AHZ, ~AlF, i 9AlG l. ilAIN. i9AIS i, 
/f!A~';Y). !L'\.IP. ilAIU. t>A.JS, !JARD. i9ALK), l•ALO, 
!1<\LQ. PAMA. 9ANC, !9ANF"•. :•ANO, 9ANR, 9ANI. 
PAMC, !IAMQ, :!AMS, t1AMZ, 9APK, rnAPNl. 
()AMK, !:1AOH, \IA.OU, eAqA, !9A,1C1. rnAQE). 
\>AQ."1. OARG, 9ARN. (iARZ. !•ASJ, :·•ASK, 9A8L. 
(9ASOl. l•ASR, !9ATCi, !IATN. ~AfTH, (9AUO). 
!iAVK f1AVi'R, t•AWW, (IAWX. ,JAXU. i!AYN, 
(1AYW, r•AZB. BAZF, 9AZF. DBED, 9BHD, i9DACi, 
HT!AZ, 19flBSl, (IDBU. (!DEH, :mEL. (!lDF'Al. 
'•DFT.,, HDF'R. (JDFX, ~DGU,, ( !lDHB), UDHG, 9DIN, 
i~LIIT). !H).JV. •JD.rx. ~lf>KQ, i,f1DLL), ~.,nMJ. 
,.~DPBJ., ! ~DPGl. <9DPWl, uDPH, ,,r,qq, :•ORA. 
,,nuG. ( 9:0UP), 9DSD, '.!DSY, t•DVP. llllWI, 9DYG. 
l9DYM'l. ~DZE. !JDZI. t)XAC. 9YAC. 9YAE, 9YAK, 
!!"Y.AT. i~7.:\A, P?':AC. 9ZJ,T. 

C.W,--,;z:'... GWV. a,E. ,DR, "'E·,. ,.xv. B7,7., 
:'ABO. SBOX. 0.AIO, \ILQ.. ~NX. !lRM. \)R'l', •JVR, 
::,XM, ~AMB. \!AAS. flAKR. :•BAP. '.•BBF. !Jf!RB. 
HUSM. 9}LA.E, 
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o Communicati­
the, Amatems 

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

Wavelength Range of Tuners. 
2G:W Garfield St., 

Editor, QST-· 
Washington, D. C. 

'rhe manufacturers of receiving tuners 
must :weept a large part of the blame for 
our comparatively unsatisfactory results 
on wave leng'ths much below 200 meters. 

'I'he g-oudness of an amateur transmitter 
,must ,,f 11ecessity be gauged by the num­
ber of amateur :•:tations with which it can 
communicate. If all other ,itations have 
improper tuners the transmitter will 
-appear i.11 be bad through no fault of 'its 
r,wn. 

It has nm; hren long idnce we first were 
offered tuners that would go down to :WO 
meters, and most of those now offered just 
manage to g:f't bf•low 200 meters "hy the 
,;kin of their teeth". Now is it not ridicul­
,,us to attempt nperating a large number 
of stations whose sending waves mu.Bt be 
below 200 and whose receiving tuners start 
-at 170 or H-0 and soar up into commercial 
wave length~'? 

ls there not some manufacturer who will 
·produce a tuner that will r•nable law­
abiding operation without placing all sta­
tions hetween 180 and 200 meters? In 
other words, a tuner whose normal range 
h; from ] 00 to 200 meters but which can 
be loarled to 400 so as to reach "Z" and 
phone hroadcast stations. We will then be 
able to use the ,;hort wave length at which 
c.,v. ;,t>ts can so easily be operated. 

Ct>rtain stations to our knowledge have 
done excellent wnrk on waves as low as 150 
meters, where (.:.!RM at present is so neglig­
ible that very low powers sufficed; but <le­
:-,µite this i"Kcellent Rhowing all these sta­
tions have 2.bandoned the short wave and 
·moved up to 200 heeause no one else could 
tune <lown tn them. In other words no ,,ne 
within their nrng:e had been able to buy a 
tuner that ·1v'1'1~ made for amateur wave 
·Jength1=-. 

Sincerely, 
S. Kruse. 

We Can QSR Porto Rico Soon. 
P.O. Box 868, 

E:ditor, qfiT-
San Juan, P. R 

1 am very giad to answer your letter 
nf Nov. :!5 an<l explain my experiments 
since May of this year. 

My ·,park :sd i~ nlready complete :rnd 

is working fine. lt has the appearance of 
a commercial set. I expect to get a good 
picture aud send one to you soon. My l).W. 
set is being assembled as I am experiment­
'ing with different hook-ups. My regenera­
tive receiver is complete, and I am receiv­
ing amateurs in the U.S. O.K. I havr not 
picked up 4GL, but !BC, 4BY, 4LE, 3ZY, 
:1CF, and :2WG have been heard. · 

Last night I picked up lBCG ;;ending to 
;,cotland in the Transatlantic '.rest. I was 
surprised. 'rhis station eame very (.!SA. 

Radio fever is growing between ama­
teurs in Porto Rico and J am making all 
efforts to start a radio club soon. We 
have five licensed bugs and about 40 more 
.interested. I am building apparatus for 
the amateurs in this island, but not on a 
eommercial basis. What I want is to have 
a real radio dub, really representative of 
the A.R.R.L. in Porto Hico. 

I remain, 
Very trulv yours, 

;r oaquin A.gusty, ,1JE. 

About Charging for Licenses. 

Editor, QST-
;>,Q,J, Kitchener, Ontario. 

In the November QST I read with great 
interest a letter hy 8ZF concerning a new 
license system which he pr-0poses; and I 
think he has the right idea in the main. 

Now, I don't think that it is my place 
to horn in on ;,omE'thing which apparently 
concerns the United States amateurs only, 
hut at the ~ame time I don't think that 
there are very many who will endorse his 
proposal to make a charge of $fi.00 for 
a general amateur license. \Vhat Mr. 
Pancost seems to he driving at is to find 
::;ome way to ;;top the adivities of what 
QST terms -i;he "rich amateur", "with a 
shiny new l K.W." If he then proposes 
t.o raise the license fe(• he will be defeat­
ing his purpose because who but the "rich" 
ones ean afford :c:ueh an awful lot of ex­
penditure. ;i;f-i.00 will buy a new tube and 
f think that ;rou, Mr. Editor, will agree 
with me that the amateur with the most 
money doesn't necessari.lv have the hest 
DX station on the eoi1tinent, aithough 
money doesn't hamper a good amateur I 
must admit. Yon have to have a few good 
stations if you are going to move · tfc. 
these days. Raising the license fee wouldn't 
,;top 3ZO, fur instance, even if they raised 
it to a hundred dollars. 
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By the way, has anyone noticed that 
KDKA gives a ,,trong re-radiation on 150-
1 i:i0 meters'? J think that if this trouble 
is an adual re-radiation and not a freak 
i:,i ,:,ur tuner, h ;;hould be eorrecterl as the 
law estate,; that any waves other than the 
main wave must not <>xceed .l0% of the 
;>.trength nf the main wave, and this re­
radiation is about 75 or 8oc;,, (at aQ;J). 
lt so happens t.~.at C'-anadian !JGN by some 
acddent got tuned down to 150 meters and 
I ,Tied t,~ work him une night as he 1vas 
well under the "Yank barrage" nf qRM 
hy reason of his tow wave. J\.l! went well 
until KDK.'\ 1,a,me alo1~g a1,11 knocke~ the 
rteuce ont ot thmgs. KDK1-1. s r1.,-radiat10n 
is a little broad \\/hile C:GN's wave waR 
11uite ;;harp ,:o ·we had to (lRT for thP­
s,\'enmg. 

Yours truly, 
H. S. Gowan. 

Graded Licenses. 
Walnut Grove, Cal. 

Editor, QST-
1.n the No,·emhPr is;;ue of Q::;T there 

appear;, a !Ptter hy radio gzp, proposing 
a new licPnse ~.\'~tern. I'fo undoubtedly haR 
a iine idea, but l fear he has in some ways 
l!:c>ne too far. ! believe it wnuld be unjust 
to make a d-iarge for a license of any kind. 
\Ve, the pf-uple, are forced to buy a lic.:,nse 
now. a,-, it is. en>ry time w,; turn our hands 
tn something-. \\'hy bring our radio ;,ta­
tinns in this iine, loo'! Furthermo1·e if it 
·waR rP-Quired that a l't'eeiving station have 
a license, how would the neW-C(!lller ever 
g:et a ehance to learn enough to,. get this 
ii<'tmse'! 

Now liere is my sd1eme, which might 
be worthy 1.1f a little eonsideration i.f the 
opportune time should ever t(Jme. \Vhen a 
fellow h_as ,mfficent knowledge to obtain 
an amateur sei:-ond-grade license, he should 
he allowed a station uf the restdcted ama­
teur 1'iass, say a ·wave of l 75 meters, an 
input of 500 vrntts. At the end of the year, 
upon passing examination successfully for 
an amateur first-grade license, he should 
he allowed a general amateur license, a 
~00 or '.c!:!5 meter ,rnve and a full K.\V, 
input. But by no means ,.-ut down our 
already :,mall amount of power. 

If a man starts radio with a bang 1.u; 
c;ome do and drops from sight in ,;ix or 
seven months, this fellow will be eonfined 
within that first year. Those that see the 
year through are the boys that love the 
game, the kind we want with us. 

l.n .Mr. Pancost's letter he sueaks of a 
ham starting up on one k.w. and hogging 
the air until midnight. I venture to say 
if the present radio laws were enforced 
they would take ample eare of said hams. 

In regard to special stations, the law 
seems just and right now, so why change 
It? . 

F.ven if the present laws were rigidly 

e:uforced, fellows, you would see a big 
ehang_e .in the old game. .Mind the law, 
have· a little respect for the other fellow's 
rights, and there will be a decidedly differ­
ent asped to the future. 

Respectfully, 
,J. Y. Wise, 6ZX. 

-- -··-··--- .. --
One "Air" for All of Us. 

\Vorkman 's Institute, 
!180 Madison .,\ve.; 

Paterson, N. J, 
Editor, {JST- -

WP: have rPad with much interest and 
dismay the ('Ornmunieation in ,ronr. Nov,:,m­
ber is;,ue frun station :~OM. · .M.r. O:,tman 
advot:a tes that high powered anrn.trur sta­
tions handling t,·amc have two, ol' even 
three__ op1c,rators to work the Rtation so that 
traffic can b,! ,,Jeared. He also goes on t.o 
flay that :wch a system haR 1Norked n•ry 
,;atisfaetorily at his ~,tation during the pa,;t 
wintt?l"', 

Probablv Mr. Ostman meant it wnrked 
nH right 'i:or his particuia:r c.tation, for it 
.-•ettainlv <lid not for the many unfortunate 
;,tations· loi:a,ed within ;,eyen c•r ehrht -miles 
of- him. It is bad enough to have i.o ~tand 
by for a ;:-ouple of hours until somr- high 
powered ;,tation gets through, but to ;,it 
around an night with hardly a char,1.:e to 
g:et in .-ven a little local work makes one 
think lovingly of n woutf-hong •H a nice 
sharp battle-axe. 

It is our opinion that a c\tation..r;an handlP 
a n,asonabii> amount of traftie without ;;tay­
ing- un the :0iir front 11.ine i.n the morning 
until five the n,·xt, but until some stations 
realize this all we <'Rn do l;. to hope and 
pray that ;;nme .Jay they vd.ll get the ;;CW" 
i.dea a!1d sc1'~P their noisy spark_ ;;ets. 

1.our,; for a chance at i:he air, 
Radio Club of Paterson, N. ~!. 

More Transcon Reception. 
Smith River, (';ilif. 

Editor, QST-
On the night of Decemher t;,nth 1 heard 

a First DiRtrict amateur station using CW 
and testing from 8 P.M. to about !i :::lll ·P.M .. 
120th meridian time. 1rhe signals were :so 
astonishingly loud and dear that I ,·ould 
not heiieve it vrns a "one" station until 
the call letters had been clearly heard many 
times, The eall letters wE>re lBCG, and the 
following characters were used at various 
time;; preceding his signature: PF, TEST, 
GODLEY, CC~, MGES, and a few ''V's". 
There was ~pa:smodic fading of short dura­
tion in which it became bardv audible. but 
on the -whole dear eupy could be obtained 
of whatever he said. The wave :length was 
well above 200 meters- about 250 meters 
I should sav. 

Evidently receiving eonditions over the 
Roekies were very favorable that night, 
for while heterodyning lBCG I heard the 
peculiar buzz of a CW set using AC on 
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the plates, rather QRZ, and calling \JZ.J. 
It proved to he a Second District amateur, 
2FS I think. 

I assure y,m that hearing First and 
Second District stations is a new experi­
ence to me, and I certainly got the proper 
''kick" out of it! Haven't got over it yet, 
in fact! I am located four miles from the 
Padfic Ocean and about the same distance 
south u:f the Oregon-California line. As I 
:-;it at ray set of· an evening l can some­
times hear the ocean roar. 1 kind of 
wonder i.f 1 BCG is also dose enuf to the 
ldlantic .to hear it roar!! 

In closing, l ·will state that all receiving 
was done on a regimerative receiver, ·1vith 
NO AMPLIFCATION whatsoever. ::-To 
amplification was necessary! 

Wishing the q8T all the success in the 
world, 1 am 

Yours sincerely, 
H. Ifomander. 

Mounting Honeycombs 
,Johnstown, N. Y. 

Editor, QST-
An old blown 15 or 20 amp. cartridge 

fuse makes an ideal mounting arrangement 
for honeycombs. Take your unmounted 
eoil and make a small wood block of the 
same thickness, and groove it to fit, with 
a g-roo,,e in the bottom to fit the fuse, and 
,vind some eambric tape around firmly and 
,shellac. lwlder 1,;he coil terminals to t,he 
brass end pieces of the fuse. 'fwo fuse clips, 
either in a block or on a panel, provirle 
the mounting. Any degree of coupling 
may be obta1ned easily and coils changed 
quickly. Cheap and efficient. 

Chas. E. Gardiner, jr., 8TB. 

Linking Land and Radio Phone. 

Editor, QST-

P. 0. Box 205, 
Slayton, Minn. 

l<"'or the last two years I have been 
:-;couting around for material on the exten­
sion of radio signals to land telephone lines. 
The only article I have seen on the sub­
ject has been too complicated to be of value 
to the average amateur operator so that I 
believe \t will be of interest to explain 
a simple device which was designed by the 
Air Service Research Staff at Langley 
Field, Va., a few years ago for this pur­
pose. The idea of this equipment is to link 
the radio phone with land telephone lines 
and in our purpose it was used for com­
munications between pilots flying in the air 
and officers on the ground at remote offices 
reached by r.he private exchange on the 
field, etc. 

The drawing herewith shows how a radio 
phone set ls connected by transformers to 
the land line, making use of the regular 
terminals of a radio phone set to which 
the control :switch, microphone and re-

eeivers are eommonly attached. The 
additional equipment consists of a :1-pole 
double-throw switch and two cvmmon tele­
phone induction coils. 'I'he secondary of 
one coil is connected a(•ross the modulation 
transformer of the radio phone, and the 
:,econdary of the other coil across the tele­
phone receivers of the radio set, while the 
two lower s,vitch-arms are utilized to con­
nect the land line to the primary of either 

'RADIO PHONE 3£T 

5 

I....!:==== Land 7elep/2one Line 
transformer at ·will. The remaining pole 
of the switch is used to close the automatic 
change-over switch when the device is 
thrown to the talking position. 

With this device the radio operator can 
eall a telephone central or answer calls 
:right from his operating table. The radio. 
experimenter can extend his experiments to 
neighbors not only nearby but anywhere 
within telephone range, and a great variety 
of interesting experiments may be per .. 
formed along this line. 

I am sure this will be of interest, to QST 
readers and would like to hear from any 
who try it. 

Yours truly, 
K. B. Dokas, 9DKL. 

Good Ideas on Electrolytic Rectifier 
Operation. 

Box 532, 
Bradentown, Fla. 

Editor, «:>,ST-
I have read with great interest for the 

last year your valuable little magazine, 
and while I am not at present in the game 
with a transmitter, still possibly I might 
he ealled one of the "boys" due to the fact 
that I was at one time operator at the 
old DeForest station on Barge 94, also 
serving as assistant at old GV at the city 
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tof Galveston, Texas, from which I have 
recently moved to this little town. This 
radio experience dated way hack to the 
days of the Morse code and untuned sets 
with the Fessenden electrolytic detector­
those were the happy days! 

Now I have noticed several times that 
considerable interest is being taken in the 
electrolytic rectifier, for charging batteries 
:and high tension D.C. for plates of tubes 
in C.W. sets, and thought that possibly the 
writer's experience in this line of con­
struction might be of a little interest to 
those needing and building these valves. 

In the first place, the electrolytic rectifier 
is as good as the tungar if properly con­
structed and used with proper chemicals. 
I don't know who started the old borax 
solution idea, but forget it, as there are 
several that are much better and nearly as 
cheap. Folowing these simple 1·ules will 
enable anyone t'O secure satisfactory results 
in all ccises. 

1. Use nothing hut PURE ALUMI­
NUM. An alloy positiv01y will not rectify 
enough to call it a rectifier. 

2. Use nothing but pure water, secured 
at any battery service station. 

3. Arrange- the electrodes as close to­
gether as you can get them, using a piece 
of rubber at top and bottom to separate 
them, with a rubber band around the group 
to hold rigid in container. 

,1. Use nothing but a brass machine 
gcrew and lock nut to make contact with 
the aluminum, and keep clean. 

5. The non-rectifying l~lement may he 
iron, carbon, lead or anything that is not 
acted upon to any ext,ent by the type of 
solution used, lead being generally used. 

6. Secure some syrup PHOSPHORIC 
ACID (pure) and pour in pure water, 3 
oz. acid to pint water, then add best grade 
ammonia until solution tests neutral with 
litmus paper. 'rhen wait until cool and add 
enough ammonia to turn the paper blue, 
which result is slightly alkaline. 

If impossible to obtain phosphoric acid, 
use boracic acid until solution is saturated, 
then add ammonia as before. Other solu­
tions that can be used are sodium phosphate 
and sodium orthophosphate, and carbonate 
of soda, all being saturated solutions in 
pure water. 

This is by no means the limit of solu­
tions you ean use but the ones that the 
writer has had experience with. 

Contrary to general ideas, these solu­
tions will not require that the plates be 
formed, and can be used as soon as fully 
mixed and cooled. These reetifiers always 
work best with a cool solution and for that 
reason more attention should be paid to 
the size of the container than to the size 
of the plates or electrodes. For example, 
a plate of lead and one of aluminum 4 by 
6 inches ·will carry fi amps. as long as 
needed if the solution is of sufficient quality 

to keep cool, and should not get more than 
Iuke warm. 

It is very important that you do not 
get your plates too large, as there is always 
some leakage, and higher efficiency is ob­
tained by working the plate to the very 
limit thus securing a more heavy coat of 
oxide_. But this can only be done with the 
solut10n kept cool. 

For the small amount of current required 
in tube radiophone work, I can see no 
reason for larger than one square inch of 
:mrface on each plate of each t:ell. If you 
are using a two-element cell, always make 
the lead plate in the form of a i.J with the 
aluminum in the center, thus securing a 
better current distribution. 

To test the rectifier solution, use both 
plates of aluminum and connect to A.C. 
mains, and if solution is good you will see 
a haze of light all over the surface uf the 
aluminum plate with not enough current­
flowing to move your meter disk. If there 
is any doubt about solution insert a small 
resistance in series with cell. If your 
solution will not haze, you have used it 
long enough so use some fresh. As l'l 
suggestion, I have secured fine cooling b';v 
setting the .iars in a pan of water, whicn 
radiates the heat as fast as generated. 

With best wishes, 
Geo. !toy Clough. 

"#, 
Spark Coil DX. 

Seattle, Wash. 
Editor, QST-

A couple of months ago you published 
what was said to he a record for a spark 
coil, covering about thirty miles. Last 
summer Ralph Willison, now 7BP, and I 
did some work which exceeded that. We 
started experimenting with coils between 
the Port Moller and Nelson Lagoon sta­
tions of the Pacific American Fisheries 
Company, in Alaska, located about thirty 
miles apart. 'rhen when his generator 
burned out, for two months we handled all 
our business, averaging around 200 words 
a day, on the coils. He used an ordinary 
Connecticut ignition coil and I had a coil 
that made a spark about l/16 of an inch 
long when connected direct to the aerial. 
Used six volt batteries most of the time. 
We maintained five schedules a day without 
the slighest difficulty1 using a single bulb 
for reception most of the time. With the 
same coil I worked Libbyville, Alaska, over 
200 miles distant a number of times in 
daylight, and for three months maintained 
a regular schedule with another station at 
Unga, forty-five miles overland. I think 
this amounts almost to a record. 

'I'rusting it will be of interest, I remain, 
Very truly yours, 

Leroy Manor, 
ExKWR, Port Moller, Al11. 
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A Good Word From Mr. Haya 
Office of the Postmaster-General, 

Washington, D. C. 
Nov. 29, 1921. 

The American Radio Relay League, Inc., 
Hartford, Conn. 
C'.-entlemen: 

My attention. has been called to an 
editorial in your November, 1921, number 
of the QST. It is evident that you are 
laboring under a 'l\'1'ong impression con­
cerning the attitude of the Post Office 
Department regarding radio communica­
tion. 

While no rearrangement of the com­
munication activities of the C'TOvernment 
has been made, I take this opportunity to 
advise ;you that in case the Post Office 
Department takes an active part in radio 
communication, my policy v,,ill be to aid 
the amateur in every way possible. 

That this is already a fact is proven by 
our present activities. We are now broad­
casting government information from eight 
of the Air Mail radio stations situated at 
various points between New York and San 
l<'rancisco, and it is the intention of this 
Department to amplify this broadcasting 
system to cover all parts of the United 
States, both by radio telephony and radio 
telegraphy. Naturally, we will depend 
upon the amateur for the receipt and dis­
semination of this information. 

Thi!i being the case, I am inclined to 
believe that our activities demand the 
closest co-opi:ration ,vith the radio ama­
teurs of the United States. 

With best wishes, 
Very sincerely, 

(Signed) Will H. Hays. 

Messages Must Be Delivered. 
2nd Field Artillery Brigade Hdqrs., 

Camp Travis, Texas. 
Editor, tlST-

I would like very much to bring to light 
an important subject on which little has 
been said in the past, and that is the de­
livery of messages. It seems very deplor­
able indeed that certain stations will accept 
msgs. and not QSR them to the next station 
or forward to their ultimate destination. 
I have had the opportunity to investigate 
this situation to a certain extent and find 
the following. These reports pertain to 
long distance messages and are from sta­
tions in and around San Antonio, includ­
ing my own. 

About half of the messages sent are 
really delivered in a reasonable length of 
time. One-fourth never reach their destin­
ation at all and the other fourth take be­
tween two to four weeks to get there. I 
h.-no:w of many cases where the sender of a 
radio msg. has several weeks later written 
to the particular person to whom he had 

sent a msg. and found that it either had 
not been received or that it had been re­
ceived long after it started out from the 
sender. 

Now there is no reasonable excuse for 
this delay of msgs. and if a station accepts 
one he should QSR at once or as soon as 
possible in order to keep it going. There 
is positively no use in sending messages 
by radio if they are to take so long in 
reaching their destination. A person might 
just as well use the mails and in fact might 
better do so if he wants quick service. It 
appears that most every amateur nowadays 
has the long distance craze, and consequent­
ly would sooner delay a msg. a few days 
in order that he might give it to some far­
away DX stn. than QSR to a nearby sta­
tion even 100 miles distant, and keep it 
going. If the big commercial stations that 
handle public correspondence did this, we 
would have some service. Hi ! 

So, DX men, if you accept a msg. for the 
love of Pete PUSH IT ON. Don't leave it 
on your files for several days, weeks or 
months. If you can't QSR, don't accept 
them. 

Yours for better service, 
Staff Sgt. R. C. W alkeen, 

Radio 5ZAK. 

Electrolytic Rectifiers. 

Editor, QST-

1025 Baldwin Ave., 
Ann Arbor, Mich. 

In regard to the letter of C. C. Pidgeon 
about electrolytic rectifiers, in the Novem­
ber QST, I have one more point to add to 
his side of the question. 

He mentions the "additional cells" when 
only one secondary is used, but there need 
be no additional cells. Assuming, as he 
does in Figure 2, that each cell will with­
stand 200 volts, there should be twelve 
cells in Figure 1, six cells in each series, 
for it is evident that each series must be 
able to stand the voltage of both secon­
daries, in this case 1200 volts; because 
when one series acts as a non-conductor, 
the other series is a conductor. So it will 
be seen that the same number of cells is 
needed for each system. 

73, OM, CUL. 
David R. Inglis, 8AGF. 

Re Intermediate Signals. 

Dear Ed-
Toronto, Ontario. 

Say O.M., some months ago, in order to 
be able to distinguish between the Canadian 
and American amateurs, it was agreed that 
all Canadian amateurs working Canadians 
should use intermediate signal ... - (v). 
Art., but since when have the following 
been Canuck hams: NSF, WU, WSO 
NNZ, NSM, NSS, and a whole raft of 
others? I looked them all up in the eall-
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book and they :;;e1~m to be American com­
mercials. F'unny. {Whispers of uLe's 
tell T.O.M.") Hw abt it? Since when the 
change from - . . . (de)? If tt aint 
against 'l'he Radiotelegraphic Convention 
rules I will eat my squeak box, and make 
the spark gap. 

Best 73's to the gang. 
Oliver Rosebank. 

Replies to "A Novice" 
Dear Mr. A Novice:-

! take !,>Teat pleasure in assuming the 
t.itle "'l'he Dub Next Door," created in your 
recent letter in QST. 

If you still have a desire to hear POZ 
and have no prejudice against using an 
aerial to accomplish this end I suggest 
that you try once more using both an 
aerial and ground. With these super­
fluous connections I have copied POZ, LCM 
and IDO at various times when Marion 
had the grace to stop ilcreaming, (I mean 
WSO of course,) without finding it nee.­
(;ssary to make the much talked of :reso­
nant click materialize at ali. 

The results which I have obtained on 
200 meters are most satisfactory and com­
pare favorably with those obtained on a 
Grebe CR2. 

i have :l'ouml that the combinations of 
coils suggested by Mr. Groves to be cor­
rect in nearly every ease but I ·will say 
that it takes time and exJJerience to 'at~­
quire an intelligent knowledge of tuning 
and disappointment is bound to. follow at 
first. 

'rhe tapes around my coils had a de-

cided affinity for water but being more 
ingenious than to lay them away I re­
moved the tapes and baked them in an 
oven, shellacing while warm. 'rhis en­
tirely eliminated their tendency to collect 
moisture. 

Hoping this will renew your curiosity 
for hearing POZ, l would appreciate your 
QRA OM. 

Sincerely yours, 
L. S. Bellem, lHBS. 

Ground Leads 

Editor, QST-

6a6 Broad Street, 
Central Palls, R. L 

Re the inquiry of Mr. F. B. Hanes in 
the June number of QST I would like to 
:relate the experience in my ease. My 
transmitter is not on the fourth tloor, but 
is on. the SECOND and 18 feet ahove the 
ground. I have two separate ground leads: 
the first 8 feet long goes to the water and 
radiator system, the second 22 feet long 
goes directly to a buried plate beneath the 
window. On the same setting of the O.T. 
secondary my wave length is 205 mete1·s 
with the first ground lead and 225 meters 
with the second, each one used separately. 
I' had to insert a series condenser in this 
second lead to bring down the wave to the 
proper value. I believe that the large mas1 
of metal that constitutes the radiator sys­
tem lowers the wave length something the 
same as when a counterpoise is used. 

Hoping this will help a little, I am, 
Sincerely yours, 

Philip McManue, 1AIT. 

Send Us Your Orders for 

Doubleday-Hill Fed­
eral Head Set 

2200 ohm ... $8.00 
3200 ohm . . . 10.50 

Radio Equipment 
Highest Quality-Lowest Prices-Prompt Service 
Distributors for Grebe. l)t?Forest~ Chelsea. Radio Corporation of .America. 
Murdock, Signal, .Magnavoi' and· other hi!rhest grade Radio Apparatus . 
. All size• of Radiotron Vacuum tubes •iways in stock. 
Get the new Grebe ,Regenerative Receiver GR-9-0 •the ideal equiJ;)ment 
for C-W and radiophone reception. !50-3,000 m~ter wave length-all 
the latest Grebe features tneluding moulded ~:ariometers. 1·ubber .. tir-Pd 
verniers~ etc. __ .The finaJ word in sim:ptidt:y ryf ope1·ation. 

Send for "Radio Corporation of America CW Book-
let". Mailed postpaid for ........ , ......... . 25c 

Mail orae,-a promptl11 filled,. Dealer1,-Write for dtiBcount. 

DOUBLEDAY-HILL ELECTRIC CO. 
7111 12th St., N. W., Washingtcm, D. C., Radio Dept.-Desk. A. 719-21 Liberty Ave., Pittsburgh, Pa. 
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~ ~ [J SAY, FELLOWS, -tc 
* • 
~ The ThirdAnnualConvention ~ 
~ D 
~ Of the Third and Fourth ~ 
~ Radio Districts ~ 
• * 
~ js going to be SOME convention. ~ 
~ • [] Everybody is whooping it up-letters are piling in for ticket reser- )f-
ie vations. D 
D Indications are that they will all be bought long before the conven- >f-
i( tion-SO 0 
• * 
~ Get Your Tickets Early ~ 
~ • 
[J THE LADIES ARE MOST CORDIALLY INVITED! * 
~ And Remember- ~ 
~ Five dollar ticket entitles you to all: ~ 
·-le Snappy technical sessions-Unusual Exhibits O 
0 NAA and NSF Tours-THE BANQUET. )f-

~ • • Don't forget the date: * 
~ • 
~ February 17 and 18, 1922 ~ . [] • Raleigh Hotel, Washington, D. C. * 
~ • • Make your reservations early- * 
~ Apply to E. R. Bateman, Publicity Manager, ~ 
1< 1217 Vv. Lafayette Ave., Baltimore, Md. • 
[[~]] FOURTH DISTRICT REPRESENTATIVE Q 

B. W. Benning, 50 Whiteford Ave., Atlanta, Ga. ~ 
~ D 
[] It is requested that delegations report their expected hour of >t 
-ji: arrival in 'Washington to H. L. Strang, 2020 ht St., N. W., Wash- 0 
O ington, D. C., Chairman of Welcome Committee. * 
-t( LOOK FOR WELCOME COMMITTEE AT UNION 0 
0 STATION. THEY WILL WEAR WHITE BADGES )f-
it WITH A. R. R. L. EMBLEM. 0 

• * ~'--------------------• • ¥• ¥• ¥-• ¥• ¥0¥-• ¥• ¥-• lf• lfD¥.0¥-0¥-• ¥Dlf• lf• ¥• ¥-• >f-
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BURGESS "B" BATTERIES 

(lndiTid-l cells completely insulated) 

The Standard of Quality 
Ask the operator who uses them 

5156 (with tapa) Send for Bululia No. 11 for pric68 and co-mplete descriptiom 

BURGESS BATIERY COMPANY 
HARRIS TRUST BLDG., CHICAGO 
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No.56 

LilJ) 

MURDOCK REAL RADIO RECEIVERS have delivered com-
plete satisfaction, on a ''money-back" basis for 14 

years. Those years of experience have so simplified 
and perfected our production that there are today no 
receivers quite so good at so low a price. 

The latest Murdock achievement, the No. 56 Rec.:tiver, 
is a highlv sensitive instrument whic.:h retains all the 
rugged ''stiength of previous types. Important features 
are, 1he improved comfortable headband, the '•:Mur­
dock-Moulded" e;;,.r pieces shaped to exclude outside 
noi8e. and the riveting of all parts into one durable unit. 

All models of Murdock rec.:eivers are sold with free 
trial offer and monev-back guarantee. Use them in 
direct comparison to· any other phones for 14 days. 
Make any test you wish. Then at the end of the two 
weeks. i( the Murdock Phones are not entirelv satis­
factory, return them and your money will be refunded! 

We strongly urge you to go to your dealer, and con­
vince yourself of the quality of Murdock receivers, by 
actual examination, before you buy. Prices $4.50 
to $6.00. 

1Vfurdock Phones are the standard bearer for a com­
plete line of "Made-by-Nlurdock" radio parts and in­
struments. This includes the famous Murdock con­
densers., couplers and variometers, and the new Mur­
dock Rheostat at il.00. 
Send for Free catalogue. 

WILLIAM J. MURDOCK Co. 65 CARTER ST., 
CHELSEA, MASS. 

Pacific Coast Office, 509 Mission Street, San Francisco, Cal. 

New York Sales Office, 1270 Broadway, New York. 
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BUll.iT WITH BLUE PRINTS 

Experimenters Information Service 
45 Pinehurst Ave., New ·York. 

Gentlemen:---

65 Sawyer Avenue, 
Dorrhester. Mass. 

Nov. 15, 1921. 

Such decidedly satisfactory results were obtained with the 160 to iOOO meter 
Regenerative Receiver built with your BLtTE PRINTS 30021, 22. 23, 24 that I 
am giving a few details. 

On 600 meters it is not unusual to pick up ships 1000 to 2000 miles east and 
south of here communicating with VCE, NGE. NAM and other coastal stations. 

On short waves the results are remarkable being :.1ble to copy 4th and 5th 
district stations nearly e,·ery evenmg using just a detector. \Vith careful 
manipulation the selectivity and signal strene:th exceeds that obtained m any of 
six other types I have tried. 

By building instead of buying I have saved over $50.00 on this one instru­
ment and heartily recommend your plan. 

You rs respectfully, 

(Signed) Norman A. Nyquist. 

The above BLUE PRINTS include the very latj!at commercial research on short 
wave reception, the com'plete details both electrical and mechanical are shown on' 
four blue prints 21 by 28 inches, price $4.00. 

The BLUE PRINTS covering 22 other subjects including CW Sets and Radio­
phones include new commercia~ research. data which has not been published in any 
magazine to date. 

INSPECT THE BLUE PRINTS AT YOUR DEALER OR WRITE FOR BULLEilN H 

EXPERIMENTERS lNFORtIATION SERVICE 

45 Pinehurst Ave., New York City 

W-hat Radio Companies "W' ant 
In times like these when jobs are scarce, the companies hiring radio operators 
look for men ·who are more than Just license holders. They want men 
thoroughly familiar with the latest types of ship sets, the handling of com­
mercial traffic, compiling of abstracts, as well as the eare and repair of radio 
installations. 
Our course has been thoroughly revised by a committee including the ehief 
operators of two of the leading radio companies on the Ea;;t eoast. Classes 
just starting in the following: 

ARC-SPARK-VACUUM TUBE 
ABSTRACTING-REPAIRING 

OPERATING 
,,END FOR BOOKLET 150 

Y.M.C.A. RADIO SCHOOL 
150 East 86th St.1 New York 
"The Best Radio Sdwol in the East" 

; 

i 
I 
1, 

; 
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Latest Products of the "Signal" 
Laboratory Told in the 
New Signal Literature ! 

Whether like the novice., you look 
upon the Art of Radio as a great 
"game," or like the experimenter, it 

is to you the great Business-in either case, you 
want to keep abreast of developments in apparatus 
and equipment. 
SIGNAL LABORATORIES continue to bring forth 
more modern and efficient radio equipment, yet 
there is no let-up in the demand for earlier popular 
SIGNAL instruments such as have helped make 
wireless history. 

A popular Signal Product--'rhe new short wave 
'runer, R-37-C. Described in the new Bulletin. 

Therefore, the new SIGNAL Bulletin covers the 
whole field of Signal Wireless Products-and it is 
free to you if you use the attached coupon or a 
postcard. 

------------------.... ------------------·--,.---
TEAR OUT AND MAIL THIS 

COUPON NOW! 

SIGNAL ELECTRIC 
MFG. CO., 

MENOMINEE, MICHIGAN 

COUPON 
Send me the new Signal Wireless 

Bulletin W 

Name·······•·····················•·························••···········-······· 

Company ................................................................... .. 

City ............................ --............... __ 

State ·····················-···································--
QST 
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A Good Way to Spend 
Your Xmas Check 

Invest it in a Brandes Headset; some­
thing out of which you can get daily 
pleasure for years to come. 
Brandes Headsets are scientifically 
designed; constructed by experts; 
mechanically perfect in every detail. 
In professional, scientific and amateur 
use all over the world. Proving satis­
factory under all conditions. 

"Navy" type headset $14.00 
"Superior" type headi:et $8.00 

Sold on 10 days' trial. Money refunded 
if not satisfactory. 

Send 5o fM· cu,talo,q F. 

DEALERS, Write for our proposition. 

C. BRANDES, Inc. 
Room 821, 32 Union Square, New York City 
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Radio Frequenc~' .~mplifier 

Pat. ,.\ppld. For 

There is nothing that opens up a wider field on the receiving end for the amateur 
and experimenter, than radio frequency amplification. 

After an extensive investigation of the various types of tube couplings possible 
for radio frequency amplification, we have developed the above units (two are shown) 
with a view to giving maximum efficiency and greatest ease of control, at a reasonable 
1irice. 

Tuning each stage is not necessary. Only one adjustment necessary to cover 
fairly wide bands of wave-lengths with seveml stages. 

Transformers for several stages can be mounted in tandem with single control 
which greatly simplifies the manipulation of the set. 

Remember that radio frequency amplification will increase the range, the selec­
tivity and the satisfaction you can get from your receiver. A loop antenna will be 
far more effective with radio frequency amplification. 

These units will cover wave-lengths from 180 to 7fl0 meters. 
TYPE 5000 RADIO FREQUENCY AMPLIFYING TRANSFORMERS, 

$5.50 

co·ro-co1L co. 87 WILLARD AVE., 
PROVIDENCE, R. I, 

THE FOLLOWING DEALERS CARRY 
SOMERVILLE RADIO LABORATORY 
Somerville. Mass. 

OUR ;\PPARATUS-CALL IN AND SEE THEM 
SMITH NOVOTOY ELEC. CO., 
Charlotte, N. C. 

WHITEHALL ELECTRIC CO. 
Waterbury, Conn. 
R. I. ELECTRICAL EQUIPMENT CO. 
Providence, R~ L 
DELANCEY FELCH & CO. 
Pawtucket, R. I. 
CONTINENTAL RADIO AND ELECTRIC CO. 
New York. N. Y. 
THE SAUTER CO,, 
Schenectady, N. Y. 
THE CRAMER HARDWARE CO., 
North Tonawanda, N. Y. 
HUGHES ELECTRlC CORP., 
Syracuse, N. Y. 
STERLING HARDWARE & ELECTRIC CO., 
Jamestown, N. Y. 
RUSSELL MFG. CO., 
•Niagara Falla, N. Y. 
RADIO SUPPLY SERVICE, 
Mount Vernon. N. Y. 
JATH WIRELESS CO., 
Buffalo, N. Y. 
RADIO ELECTRIC CO., 
Pittsburgh, Pa. 
LANCASTER ELEC. SUPPLY & CON. CO., 
Lancaster~ Pa .. 
R. SELWAY COLI.MUS, 
Baltimore, Md. 
JONES ELECT. & RADIO MFG. CO., 
Baltimore, Md. 
WHITE & BOYER CO., 
Washington, D. C. 
CARTER ELECTRIC CO., 
Atlanta, Ga. 
HERBRICK & LAWRENCE, 
Nashville, Tenn. 

NOLA RADIO CO., 
New Orleans. La. 
JULIUS ANDRAE & SONS CO., 
Milwaukee, Wis. 
INDUSTRIAL RADIO SERVICE, 
Saginaw, Mich. 
DETROIT ELECTRIC CO., 
Detroit, Mich. 
WM. HALL ELECTRIC CO., 
Dayton, Ohio 
SALZER ELECTRIC CO., 
Cleveland, Ohio. 
WIRELESS MFG. CO., 
Canton, Ohio. 
MARSHALL-GERKEN CO., 
Toledo, Ohio. , 
PRECISION EQUIPMENT CO .• 
Cincinnati. Ohio 
RADIOLECTRIC SHOP CO., 
Cleveland, Ohio. 
SCIENTIFIC ENGINEERING CO., 
Cincinnati, Ohio 
DODGE'S RADIO INSTITUTE, 
Valparaiso, Ind. 
TELEPHONE MAINTENANCE CO., 
Chicago, Ill. 
WESTERN RADIO CO., 
Kansas City, Mo. 
WESTERN RADIO ELECTRIC CO., 
Los Angeles, Cal. 
ALTADENA RADIO LABORATORY, 
Altadena, Cal. 
SCIENTIFIC EXPERIMENTER, LTD., 
Montreal, Canada. 
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Wire Your Own 
THE Siandard As•embling Company has 

· done all the panel drilling, mounting ete., 
which iP. ~KAentirtllY machine ~~l(,rk. v,·ith the 
. proper machine equipment. The wiring is 
left for you to do. ln this way y;;u get 
the 8UPeriO-l" appearance and pt:"rforma.nce of 
high-grade machine ai:i;1-emble-d apparatus at 
a ,•lear 8ttving of $10.00~ Fo~ eithier type~ 
fully wired, is offered for exactly tI0 more. 
'rhe (!OmmerciaJ type incorporates UV712 
transformers and General Radio Sockets~ 

Dectector and 
Two-Step 

Amplifier 

unwired! 
Commercial type,!$5 5.00 

Amateur type, $47.00 

Save $10. 00 
The amateur type if:' an exact duplicate~ ex­
cept that transformers and socket. of hhth 
effi..eienev but lower eo,e.t are used . 
Either ty,pe shipped anywhere in the U. S. 
on receipt o·( one-third the purchase price. 
Examine the instrument carefully, and either 
remit the balance, or return the instru-­
ment for rel'und. Could we make a fairer 
offer? Then take this opportunity to try 
the "Standard .. p}an at nur rh,k 1 

Or, 8end islnmp for Uterature de.scribing the ent·ire line. 

Standard Assembling Company 
19 BRIDGE ST., Dept. Q-1. NEW YORK 
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$5.00--C W INDUCTANCE-$5.00 
20 TURNS--n,,• Dia. HARD DRAWN COPPER WIRE, BAKELITE 

INSULATION 
A fi~t -,~tass inductance for that nev.r c~·w aeL \Vhy try to get along 
\v"ith a rnakeshift coil when you r.:an purchase a reliable inductance .f'."t•r 
thb price 'l Pricf:> on. additional turn,; ou application. 

$2.00--GRID COILS-$2.00 
CW TRANSFORMERS 

100 Watt. $8.00 150 Watt, $9.50 250 Watt, $11.00 
Primary--!! 0 Volts-60 Cyele---··.Filament ·winding over primary--8 Volt. 
"'·- -Center TrlP, \V ound on ius:ulating tube. ~ 
SECONDARY wvund for--... ;;;,o Volts--425 Volts-500 Volts with Center 
1I'ap. \Vound 011 ·insulating tu·be. 

Iron eor<> ~·\•t to length but not assembled. All taps marked-eoila tested 
[nstruetions•rfOl. RHRemblinp: furnished. Price,s on other ~ize~ on application 
·h" thick Aluminum 4x5 inches ;,O cents per piece. All a,rlici..,, •ubject 
to return "X}thin 10 da.y-s ii 11ot found satisfactory on int-:tpection. Goods 
t\P.:.·urely packed, a.nd ship:ped C. O~ D. unless remittance accompanies order. 

B. TERRELL, 22 E-9th Street, Holland, Mich. 
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SHELL TYPE 
Transformers 

FOR C~W. 

The Superiority of Shell Type Transformers 
Is Recognized 

Capacity 
Watts 

80 
150 
300 

Capacity 
Watta 
100 
450 
900 

FOR FILAMENT HEATING 
Price Sec. 

Volta Unmounted 
8.5 
12 
12 

$6.00 
8.00 

12.50 

FOR PLATE SUPPLY 
Secondary Each 
Side of Neutral 
350and 550 

1000 " 1500 
1000 " 1500 

Unmounted 
$11.00 

16.00 
27.00 

Price 

Mounted 
$7.00 
10.00 
15.00 

Mounted 
$13.00 

18.00 
30.00 

WE MANUFACTURE 'fRANSFORMERS DESIGNED FOR ONE 
5 WATT TUBE, WITH SECONDARY VOLTAGES OF lO AND 650, 
BUILT SHELL TYPE, UNMOUNTED ONLY, PRICE $7.50. 

Thordarson Electric Mfg. Co. 
517 S. Jefferson Street. Chicago 
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The First Time In 
The History of Citizen Radio. 

A Relay and Recorder 
Avaialable to the Amateur. 

THE HALL RELAY 
Will record all radio signals on tape, 
operate a sounder, buzzer, bell, or 
other electrical device. from the radio 
signal as ordinarily received by ear. 
Operates directly off of a standard re­
ceiver, and opens and doses a circuit 
through sturdy contacts. 

PRICE COMPLETE .... $125.00 
Our new catalog is ready, illustrates hundreds of standard parts for wireless appar­
atus as well as many radio telegraph and telephone receivers and transmitters. 
1v1any pages of instructions and diagrams. It is the most comprehensive and 
Delux_e edition of a radio catalog, ever oif ered the experimenter. Send l 5c in 
stamps for it, and they will be credited on your first order for $2.00 or more. 
Our stocks are cumplete and we are prepared to give you prompt deliveries on the 
following- lines. 

. DISTRIBUTORS FOR 

RADIO CORPORATION OF AMERICA 
WM. J. MURDOCK CO. CHELSEA RADIO CO. 

DEFOREST RADIO TEL. & TEL. CO. 
A. H. GREBE & CO. CLAPP-EASTHAM CO. 

WESTINGHOUSE RECEIVERS 
JOHN FIRTH & CO. BALDWIN RECEIVERS 

AMRAD PRODUCTS 
SOLE MANUFACTURERS. AND DISTRIBUTORS IN THE WORLD OF HALL I 

RELAYS AND TAPE RECORDERS 
Patented in all countries of the world 

The H.ARLO'WA RADIO CO. 
ROCK ISLAND, ILLINOIS 

QST QST QST de SZY SZY 8ZY 
We are representatives of 42 leading radio manufacturers a few of which are Paragon, Z-Nith, 

Grebe, Telmaco, Chi-Rad, Uay-Di-Co, Firth, Baldwin, Murdock, Brandes, '£uska, Parkin, Magnavox, 
Bur11eaa, Radio Corp, All-American. France, Jewell, General Radio, Benwood, AtlaJ1, Acme. Thordarson, 
etc. We would like to serve you-May we have your orders? 

We ai,e also bringing out a line of SUPER-RADIO products to be announced Meh month in 
QST. Our Super-Synchronous gap is the first. THE PEER OF 'EM ALL. PRICE $68.S0. ( 10 % 
Discount during ;January) Send for circular and cut. 

SZY 

THE TRI-STATE RADIO MFG. AND SUPPLY CO. 
1000 WILHELM STREET 

DEFIANCE, OHIO. 8ZY 

ALWAYS MENTION QST WHEN WRITING TO ADVERTISER~ 



INTRODUCING 

Are-Dee-Cee 
Radio Equipment 

The RADIO DEVELOPMENT CORPORATION, of Springfield, Mass., 
which has been conducting an exclusive Radio Shop :for the last three 
months, supplying the needs of Amateurs and DX Operators in Western 
New Engfand, has recently ,a,cquired a Laiboi,atory and Manuf.acrturing 
department for the construction of 

RECEIVING and C.W. EQUIPMENT 
filling a long felt demand for high-grade, well built sets, at prices within 
reach of everyone's purse. All such apparatus will be marketed under 
the 

ARE-DEE-CEE 
Trade Mark 

We guarantee any article bearing that Trade Mark to be perfect in 
workmanship and of the finest material obtainable. No instrument leaves 
our factory before undergoing a thorough test and careful inspection. 

~'"'"'"' The first members of the ARE-DEE-CEE family are 111111
"": 

- ! 
:: A complete Receiving Set : A Special C.W. Inductance i 
; qonsisting of an especially de-~ Built of the finest material 6" ~ 
: signed Tuner, Detector and 2: . . ' : 
; Stage Amplifier, in a beautifuH high, 4;4" diameter, 40 turns~ 
E Cabinet. Wave length range i of finest grade copper wire, ~ 
E 150:-600 meters, (can be; #12 B & s gauge. 
; loaded to 20000 meters.) E .. 

§ $85.00 complete. .. $5.00 complete. : 
~lllllll,IIJ•l,l•l11l.,f,ll1IIIIJ1llilllli1I 1·1,1l•llllllil11l1:l!lllllllllll-!llllillllllll"llil,:J11111l1llill,llllllll•lll;llll!llllllli!lllllll1111111!1111111!111111111!1Ultlllll:!lillill11l!llullll'llill1111111lllllllll111111:'f1lllil,il,l11111l1/I~ 

We are also prepared to build any p,arts or complete outfits on special 
requirements ,or designs. As in our regular equipment, only the finest 
material will be utilized and skilled workmanship guaranteed. 
PERMIT US TO SUBMIT ESTIMATES ON YOUR REQUIREMENTS! 

RADIO DEVELOPMENT, an interesting, illustrated paper on Pro­
gress in Wireless Telegraphy and Telephony sent FREE for 3 months. 
,Just mention QST. 

RADIO DEVELOPMENT CORPORATION 
97 DWIGHT STREET, SPRINGFIELD, MASS. 

,;__--·--,;;;;;;;:;;;;;;;;;;;;;;;;;;;===;;;;,;;;;;;;;;;=;.;,;;;;;.;;;;~======~~ 
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A DEPENDABLE RADIO TELEPHONE-IT WORKS! 
RADIO CORP. t},W. JN. 

. _ DUCTANCE $H.OO OR 
FELIX & DI1sRL'S RA·wIMCO G.W. INDUCT• 
DIO GOURSE CWC-,$10 ANOE, 26 TURNS, $10.00 I 

t;o W A'l'l' TUBE R.C. 
:?RID LEAK $1.65. Ii WATT 
TUBE R.C. GRID LEAK:---------­
$1.10. SOMERVILLE C\.W. CON-

PACENT !;580 SERIES 
OONDENSER 6000V. $,4.50 

DENSER, 75e. OR R.C. UC 
1014 CONDENSER $2. , 

. ,.~ 
MAGNETIC MODULATOR ,•· 

.• UT 1643, $9.50 
!½·1% AMP. CAP.) 

RADIOTRONS UV202 $8.00 
OR UV203 $30.00. 

UT 1357, $12.50 •.._ 
(1½-3 1.3 AMP. CAP.) '••••• 

UT 1367, $17.00 
(31/,-5 AMP. CAP.) 0-15 A.C. VOLTMETER, 

TYPE JX $8.00, 

r~OMERVILLE C.W. CON­
DENSER, 75c. OR R.C. UO 
!014 CONDENSER $2. 

•->½, ,_,"·:: .• •-to ......... ~-- -·1··········/' ,\MP. RANGES. 

KENOTRON RECTIFIERS 
UV216 $7.50. 
UV217 $26.50. 

90 OR 260 TURNS i;so 
WTRE ON TUBE 2 % H DJ. 
AMl!lTER. 

FBD"ERAL 800 M,A, 
CHOKE COIL $7.50 

1-'IT,TER C O ND ENS ER, 
IDEAL lOOOV. $2.00. 

RC.A. l'UWER TRANSFORMER UP1868 $2."i For S FILTER CONDENSER. IDEAL 1 MFD,$2; OR R.0.A, 
"'""' TUBES or FP1016 $38.50. For 60 watt TUBES. COND. 750 VOLTS, $1.85. 

SOMERVILLE DIAL INDICATORS LEND DISTINCTION! NOW $1.75-WITH 3%" DIAL, $1.60 

RADIO CORP. & WEST-\ SOMERVILLE RADIO \ GREBE & AMRAD STOCK 
INGHOUSE SALES LABORATORY DEALERS! 

AGENTS 176-178 WASHINGTON ST., BOSTON, MASS. 
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QST 
Pittsburgh Amateurs! 

You will find us in a position to supply your needs in radio supplies 

Westinghouse, Amrad, DeForest, Acme, Murdock, Federal & Brandes 
Complete Antenn'a and ground equipment. 

Come in and 
See Us 

QUALITY 
613 LIBERTY AVENUE, 

--PARTS--

fR\~~~~ l!:::!/ ELECTRIC LO, Inc. ll""'1 
Mail Orders 

Promptly Filled 

SERVICE 
PITTSBURGH, PA. 

HOOK'ER TO YER BULB-TUNERS 
A full pag,e ad. could not do justice to our line of C.W. and pllone equipment shown in 
our new 24 page catalog. Our tuners need no advertising. 10 cents brings catalog full 
of phone and receiving hook•ps, code, and other useful information. 

Tresco-Davenport, la. 
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The Highest If ficiencg 
in Radio Panels o o u 

You get it in the Formica Panel. Ex­
tremely high insulation resistance and di­
electrical strength result in low power and 
hysteresis losses where high frequency cur­
rents are employed. The angle of phase 
difference is unusually small. 

High technical quality has led to the 
approval of Formica by the United States 
Navy and the Signal Corps. 

Formica is handsome and highly fin­
ished. It is easily machined-and is im­
pervious to weather, oil, water, acids, 
alkalies--permanent, durable, and always 
good-looking! 

Dealers: Formfoa is the most popular 
panel material because of its good 
looks and high quality. You can buy 
it In standard sheets 32x46 and cut 
it yourself, or we will supply it at 
slight extra cost in (ix7, 8x9, 10x12, 
14x18, 18x21 or any special sizes you 
want. We co-operate with the dealer. 
Write for our dealer helps. 

The Formica Insulation Co. 
4614 Spring Grove Ave., Winton Place, 

CINCINNATI, OHIO 

IC~ 
Made from Anhydrous Redmanol Resins 
SHEETS TUBES RODS 
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R. F. AMPLIFICATION 
al 

Short Wavelengths 
RECEIVER SENSITIVITY: Increased receivrr 8ensitivene•• 
cs.n ~.•nly be had hy amplification oC t'.f. ~hinal voltage~ 
h~fnre th-ey :rea.1.:h the de-t.ertor. Thi~ ;~an hP. <-lt:cnmpJished 
·1iy ic•<•WVE-nt-iona.1 r.f. a,ntplifier ,:~ircuits ,Y!' hy regeneration . 
.:,r by a eombination of both. 

DESIGN: MU-RAD R.F. Al\,IPLIFIER TRANSFORMERS hiwe 
beeu huilt upon twn princi-ple:-1 m,t hitherto utilized. in l'.-'l1<-h 
.:~quipm£>nt. and combine l'E'~;Pneration and r;traight r.f. Rm­
plification uniquely in PQ ~lngie unit to Q;ive e•xce-ptional nm­
plification. On:r 1",tand:1rd. type ir-11 transformer h,- huilt 

0?:'Pt<dal1y for .1:1..n1xte1.1r wav~!engthi-1 \Vhere (-tfective amplificat.ion it:1 -...o difficult on n•!1~,;_,nnt ._,r tuhc 
:.-tnd socket .-ap;u>;it.ies, 
TUBES: MU-RAD T-H TRANSFORMERS n,u_st be usea wii:h Moorh,,,.~.d A-P ,,_,hes. ThP inter­
tdectrode ,•apHcitie~ aud imperfance of' thes<~ t.ubeg at'P @,;.pP.,.daily :,u.itab!f.> .f,:,r shm-i: '\Y.:1v,::., fFnphfi~tttion 
P.nd fH'f:k utili?:Pd in nur t:r,1:n~forniPr anri circuit rlesi~n. 
SOCKETS: Any vf the gt,andar.d. tube ,~o(•kf'ts having diagonally wwunted eonta<"t ;.;.pdngs may \,e 
usetl. as the ~O<~ket capadtie!-, iu the various typP.B- il.Q not vary :;iu.fliciently to aiffa~t the trant1-forrr1er 
opPration. 
OPERATION: Do n,:-,t. t~st. these amplifi.e-r;;;. on i,;,irong signals. but obs~rve that ~i.atiorn:t ;oih:--olutely iii­
audible vdth a d~tec.to.r ~.Hii ttudio-.frequency atnplification \ how~ver g-r.;,a.t ·, .::urae in loud and clear 
\A;1ith a stage- o:r two of MU-RAD amplification. 
GUARANTEE: T= 11 tY"ansfonner~. pronerly tNed. are ,;;,:ua.ranteed to give i:rreatf>r amplification than 
n11y other on th~ ma-rke,t~ Purcha:-it:' pri~e rt:-fundf?d if llRf'l"fl te:1-tH do not .. ,1ril"y this daim. 

Radio-frequency Amplifier Transformer, 160-500 M. with connection 
diagrams and instructions, Price $6.00 

NO PLATE CIRCUIT TUNING ADJUSTMENTS-NO HOWLINc+-EQUALLY 
EFFECTIVE ON C.W., PHONE, SPARK 

DEALERS: STOCK NOW-BIG DEMAND 

Box 341 
A'sbury Park. N. J. 

MU-RAD LABORATORIES 
2801 N. Broadway 

St. Louis, Mo• 

HE Look, Sparks, Look! 
Send us your orders for Ama­
teur and Commercial wireless 
apparatus. Bulletin :sent on 
request . 

'~ RADIO CITlZENS ~I 

~ 

Nash 

. Co_mpletf'. _ ,0;to,·k,s earrie~ 
for 1mmediate ,,h1nment of 
the :following appa.ratus: 
Grebe Murdock 
DeForest !\clams-Morgan 
Acme Radio Corporation 
C. Brandes, [nc. 

Federal Teieuhone & T,.le­
I;raph Co. · 

:WREE RTTT,LETIN8 
PRICE LISTS 

Get the new lowest price,:; 
on apparatus rn1d supplies. 
Bulletins and price lists mail­
ed FREE on your request. 
Send for them today, 

Electrical Service Co. 
Marshall, m. 

Our \Vireless Department is 
supervised by a former radio 
inspector with wide commer­
dal and government f~~xperi­
ence, who will advise you if 
desired. in the selection of 
radio apparatus. Please in­
dose stamp with inquiry. 

Federal Specialty Co .. 
1337 Columbia Road, 

WASHING TON, D. C. 
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Ar1other General Radio 
Accomplishment 

TYPE 247 CONDENSER 
}:,'t:>r many JleR:rs the- General &<lio Company bas been supplying the re$eureh a.nd education~l insti­

t.11tiou laboratorif:'s throughout. the t?ountry with high .. grade radio apparatus suitable for re:-;ea..t"Ch 
~r1,rk. Only hu,truments of the finest quaJity are accepted in this elas~ uf work. 'fhe experience 
1,1bta.ined in th'ls iine has enabled us to design instruments ior the citizen radio Held that represent 
the late5i; devf.'topments in engineering and mechanical skill. 

1fhp newe-;,;t. h)1,ttrument ill this line is the variable air condenser illustrated above-. Here iA an 
instrument of laboratory quality, yet selling at a price within reach of the e"perimenter. 

·~:xamine ~•,me of ha feutures: 

CAPACITY SCALE: In addition to regular scale divided into 100 equal 
divisions, the dial is also graduated in micromiorofarads, thus 
showing capacity at any setting. , 

LOW DIELECTRIC LOSS: Hard rubber is the only solid dielectric used. 
Quantity used is small and is so placed with respect to the elec­
trostatic field- that the dielectric hysteresis losses are kept a min­
imum. This is a very important feature in obtaining sharpness of 
tuning, and one which is commonly overlooked in condenser con­
struction. 

PLA'TES SOLDERED TOGETHER; Resistance is reduced and kept 
constant. Capacity, also, kept constant. 

HEAVY ZINC PLATES ADEQUATELY SPACED: Danger of short cir­
euitin!r minimized. 

SPECIAL SPRING BEARINGS: Tension always remains the same. Good 
contact immred. 

'l'HRUST ALL IN ONE BEARING: No short circuiting if distance be­
tween bearings is changed. 

LOW ZERO CAP A CITY: Makes wide range possible. 
METAL CASE GROUNDED TO ROTARY PLATES: Shields condenser, 

reducing capacity effects of hand while tuning. 
You cannot afford to deny your Ret the advantages of this con­

denser. G-ive the long distance messages a chance. 
Inspect this condenser at your local dealer's. 

TYPE 247 CONDENSER, COMPLETELY MOUNTED, 
CAPACITY .001 MICROFARAD, 

Price $5.50 
MAY ALSO BE SUPPLIED UNMOUNTED FOR PANEL MOUNTING 

SEND FOR FREE RADIO BULLETIN 909Q. 

(]eneral Radio Compan)l 
MASSACHUSETTS AVENUE AND WINDSOR STREET. 

CAMBRIDGE. ::tH lUASSACHUSETTS 
Sttinda,;-dize on General Radio Equipment Throughout. 
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't' ---1 S -in Dallas 
Dear Fives: 

We are entering another year in Radio together and I want to impress 
upon you that I can supply all the necessary apparatus you will need for any kind 
of installation, whether it be a small Harko crystal receiver or the latest in Grebe, 
AMRAD, ·westinghouse, etc. 

Come on fellows, let's show the northern birds that Radio in the South­
west is giving them nippity-tuck in the race; don't let them put in any better sta­
tions than you can. Buy all the "dope" you need from us and get it out in Service 
time, and if you need help with your trouble I'll be glad to extend it. 

Wishing you a Happy and Prosperous New Year, I am, 
Sincerely, 

PORTER T. BENNETT, 
Gen. Mgr. 

The Southwest Radio Supply Co. 
DALLAS, 

215 NO. ST. PAUL ST. 
TEXAS 

THE ROBERTSON CHOPPER 
Wheel of Bakelite and ,brass. Of high­
est possible mechanical construction. 
Capacity 100 watts. 
A high grade universal motor (D.C. 
and A.C.) 110 volt. 
Altogether a perfect little beauty. 
This Chopper gives the I. C. W. and 
a very pleasing note much easier to 
pick up than straight C.W. and which 
can, also, be picked up by all crystal 
detectors. 
Complete with motor and base aa ohown .•.•.. $18.00 
Wheel only, but including brushes and binding 

posts ................. , .• , ••.••• , •.• ,,,,. 6.!kl 
(Give size of your motor shalt) 

Send for bulletin describing our new Radio Key with 
.,., t t A 1. d F Oil Cell. The finest key on the market. With marble 
, " en . PP 1e or bMe $7 .50. 

Other new Radio Devices coming. Send your name for our mailing list. 
ROBERTSON CLOCK AND INSTRUMENT COMPANY 

409 CONGRESS STREET, EAST, DETROIT, MICH. 

SPECIAL FOR THIS MONTH ONLY 
1 Crosley Socket FREE with every Electron Relay Bulb. 
1 Ace 22½ volt B. Battery FREE with every Moorhead Amplifier Bulb. 

Include postage for 3 lbs. Orders filled in rotation. 

APEX RADIO SHOP. 1105 W. 69th. St., Chicago, Ill. 
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Symmetrical Designs 
Knobs 

For All 

Shielded Dial and Knob 
Not ,mly are the GA-STD dials, of circularly 
polished ge~rman silver, 3 1

' in diameter, the 
handsomest in appearance, hut they are "" 
effective ~hields as metal sheets behind the 
panel. 'fhe dial does not make contact with 
the • haft, but is grounded by a hrush contact 
behind th., dial. With this contact wired to 
th.. r,-round the hand has no effect upon CW 
td,e:nais. Moreover, the shaft hole, 1" deep, is 
long pnough to take up any pla.y t.hat might 
cause the ,lial to turn out of true. And re­
member that the solid gt>rman silver will retain 
its glossy finish long after nickel plated or 
silver,,d dials have turned spotted and black. 
J\" vr %- n hole :h.1rnished. 
The handsomest dial you ever put on a panel 
GA-STD-A 7 I 00-division dial and knob, post. 
4'e. PRICE: ~;t.25 
GA-S'l'D-A8 51)-divislon dial and knob, post. 4c. 
PRICF. $1.25 
GA-STD-4 knob only, post. 3c. PRJCE $0.55 
GA-STD-5 100-division dial, post. He PRICE: 
$0.70 
GA-STD-6 :iO-divlsion dial, post. !le PRICE: 
$0.70 

Locked Lever Switch 
The lever on the GA-STD switch, l" radius, 
ean never e.ome loose because it is set into 
the molded knob. No extra-size. drill is re­
quired to make a bushing hole m the vanel 
baeause the -ii," shaft is smooth, not threaded. 
Thre i• no lock nut at the i-ei<r to come loose 
-·a e.ollar and set serew take care of that. A 
eontact surface equal to a % n square assures 
1ninimum resistance. The finest switcht you 
ever w~ed~ 
GA-STD-A9 switch, post. Sc. PRICE $0.65 

Indicating Rheostat Knob 
To match the other controls, the ·rheostat knob, 
with a white engraved line on the beveled edge, 
is made the same size as the switch knob. 
It can, of course, be used for other purposes 
,~.vhere indications a.re re,qnired, with lines 
scratchoed on the panel. Shaft holes f." or 
,,_" are supplied. The knob is 1 ¾" in diam­
eter at the base. 
Illl/Proves the appearance of any rheosta~ 
GA-STD-12 rheostat knob. post. 3c PRICE: $0.40 
FA.DA rheostat with GA-STD knob, post. 4e 
PRICE $1.15. 

Notes 
'rhe•e knobs are guaranteed to suroass in finish 
and material any others sold to experimenter,i. 
They give to a receiving or transmitting panel 
a distinctive ap-pearance in sharp contrast to 
the usuaL 111iscellaneous types. 

Radio and Model Engineering i• the only monthly i;ublicatio11 that is confined 
to articles on the construction of radio apparatus, 

and ouch 11pparatus as ettn be made of otandard materiuls, with the facilities of the "1dtchen table 
work chop." l;Jdited by M. B. Sleeper whose articles in Everyday Engineering are familiar to every 
>fiq,erimenter, Radio and Model Engineering brings to you each month, tbe best articies on equip­
ment you know will work because it is first built and tested. 
Radio and MoriPl Engineering is sold at ttll the radio stores. Single copies 10c or $1.00 per year. Send 

in your dollar for a year's supply of real ideas. 

A-ST»·· 
G.A. S~DARDlZED EXPER11'1El'fL\L SUPPLIES 

THE GENERAL APPARATUS COMPANY, Inc. 
570-T West 184th Street New York City 
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NEW THORDARSON AMPLIFYING TRANSFORMER 

Built by the world-famed transformer manufacturers 
and fully up to the high reputation and standard of all 
Thordarson products. 

Outstanding Features 
1-Eight months in building; tested and approved by 

Buree.u of Standards. 
2--Windings of large size sUk covered wire, NOT enameled. 

No burnouts. Proper impedance secured by use of extra 
large core of shell, type. . ., _ . 

3-Ratio 31,l;i to 1. Prnnary ano. Secondary wound m separ­
ate sections and placed side by side on the core, not over 
each other. This gives most efficient coupling Y.ith very 
low distributed capacity and no tendency to howl ffff:'.D 

Price fully mounted as on 6 steps. . 
shown 4-----Gonsidering the high standing of the maker and the very 

$4 00 moderate 1>rice this is unquestionably the best trans-
Add PP •- 1 lb. former "buy'' on the market. 

In stock for immediate delivery-orders filled in ro~ation-send y~urs today. 
DEALERS:--Get our special discount on the Thorctarson Amphfymg Trans­
former-be the first in your locality to give your customers what they want. The 
demand will be heavy, place your order early. 

Chicago Radio Apparatus Co., Inc. 
PhonaHaniMi;a 17H 

508 SO. DEARBORN STREET, CHICAGO, ILL 
"Sol6 Chic1111" distributor FIRCO Radio !F._quipmmt'' 

1 Oc. Charges Your Storage 
Battery ~~0~ F-F Booster 
So TT will n,•v<'r have t'> givP up, In disgust when 

working- " distant ~tation. 
la it not irrat!fyins to :fHi 
thJ1.t your tllament batt.r:r 
will Jl.lway• be nadT wit• 
)'OU vrant. it? YouKnowWhat 
ita like i.o have friends 
t"1tll to ''listen in" & then 
find your hattPry dead.. 
F·F Batttery :Booaten an 
automatic and operate nn• 
att•nded. Screw plus b& 
lamp oocket, anap cllpa n 
battery terminal• and •• 

'~ ~: .. l~tln!:":ho:,i;· TOIII 
S...Vla St&t!tm. Senk• juat the amount of a1111o 
rent flowing. Both waYeo of current ue Netltie4 thnl 
adjuatable !l.lld eaail:, renewable carbon elfftro4M 
which maintain a constant efficiency and laat 
for thouaanda of houra. Everythin&' Complete in One 
~t, Self-Contained, Portable Charrrina Unit. 
F-F Boosters are :Magnetic Rectlften for lH•lll 
Volt 60CyeieAlte~TULtingCurrent. PRE-W ARl'RJ.CES: 
Bantam Type 6 char.,.,.. 6 VoltBe.tteryate~I• 
BantamType U'.,charges 12vo~Batteryat5Amp.....,.$15 
Type 166 Charges 6 Volt Battery at lZ Ampwu $N 
rYl'e 1612 Cbargu 12 Volt Battery at 7 Am- $24 
Type 1626 Charires Both 6 and 12 Volt Ba.tt..rios '31 

Shippina' Weights 12 to 15 Pounds 
Order from your Dealer or •end "heck for Prom:llt 

E::rpre•• Shipment. If m Parcel Po•t ha-re l'emt\o 
tance include Poatage and in1urance Chars-. 
Or have us ahip 0.0.D. Other F-F Battery Boo .. • 
wa eh.arge batterieo from Fann Lishtble 
Plants, Direct Current Circuit• and D.O. Genen.wn. 
For Group Chara-~ use our Full Wave Automatia 
F-F Rotary Rectifier of 100 Volt, 38 cell caPMflp. 
Order How or Write to, free BOOSTER Bulletin No. 31 or ROTARY 3 IA 

Th ~ Mf C OFFICES & WORKS e rrance g. 0-cLEVELAND,OHIO,U.S.A. 
r.anadlan Reorese•tative: Battery Service & Sales Co.Hamilton. Ontario, Can. 

Plate $3 60 
Variometer • ~~lometer $3.60 

Vario- $3 00 
Coupler • 

SPECIFICATIONS: Desiped for Panel mounting. !/,1" 
Brass shafting used throughout. Wave length 
range 175-450 meters. Range may be Increased to 
650 by ahunting secondary with special condenser. 

KNOCKED DOWN SET of parts, as ahown abovn with 
windings in place, !or 8.75, two variometers and 
one vario-coupler. 

SPECIAL: Assembled detector unit on formica pat!-d 
for $4.45. 
Amplifie..- unit for $8.20 
Variometer unit. with knob and dial for $5.!50. 
Vario-conpler unit, with knoh, dial, and switch, $5. 
ALL PANELS COPPER LINED, (eliminating body 
capacity effect), and wired with ~14 ha.rd drawn 
copper wire. .,I.II wiring insulated with spagetti 
tubing. 

SHORT-WAVE REGENERATIVE TUNER, T;,ie CR!'! 
Something New. Most selective on the market. 
Wave length rang~-180 to 650 metera-Price 
$35.00. 

WE PREPAY ALL SHIPMENTS. WE GUARANTEE 
YOUR ORDER TO BE ON ITS WAY TO YOU ONE 
HOUR AFTER IT IS RECEIVED BY US I Send for our 
bulletins. UNEXCELLED SERVICE--Our Motto. 

HIGEE RADIO MFG. CO. 
Marion, Ul. 
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WESTINGHOUSE WJZ 
Uses A-P TUBES for efficiency h,:,.,'J·,: 

In the Westinghouse Receiver Cabinet at the ,vestinghouse High- ,] 
Power Radio Telephone Broadcasting Station in Newark, New 
.T ersey, the Westinghouse Electric & Mfg. Company are using 
A-P Tubes EXCLUSIVELY-the A-P Electron Relay. the most 
sensitive detector of spark signals known to the radio art, and 
the A-P VT .Amplifier Oscillator. the tube the U. S. Navy uses. 
Westinghouse operators, and others who know., find that A-P 
Tubes not only take less filament current than any other tube 
on the market, but are by far the most sensitive. 
In your set, use the tubes that \Vestinghouse uses. Use the tubes 
in operation at W,TZ. Use A-P Tubes for efficiency-the tubes 
that are used by those who know. 

THE A-P VT 
AMPLIFIER 

OSCILLATOR 
·--The Amplifier used 
hy t.h" TT. S. Navy. "Use 
the tube t.he Navy uses." 
Price , ....• , ... . $6.50 

the tubes that 
are used :by 

those who 
know 

Pri11l F. Godley chose .11-P Tubes 
for the ~~up-re·me lnternatfonal tesl:. 
The fvfagnavo,r Company de>1i,qned 
if,s JUYW Power A,mplifiers for wrn 
with A.-P 'l'ranl'lrnitter Tubes e,r­
c/.1isively. VVhere efliciency is r,,­
qwired A.-P Tubes are chos,m b11 
those who know. There i.<; an A-P 
Tube for ,.niery w1e. UM A-l' 
Tubes fnr efficiency. 

And for the best book on Radio 
ask your dealer for ''Elements of 
Radio Telegraphy" by Lieut. El­
lery W. Stone, U. S. N. price $2.50 

THE A-P 
gLECTRON RELAY 

•-the most sensitive de­
t.e<,tor of s-park signals 
known to the radio art. 
Price .........• • $5.00 

A-P Tu.bell are licensed by the Radio Corporation of America under DeForest 
A.udion wnd Flerning 'J)atents for tirnateur and experimental use fn Radio 
communication. 

Order from your dealer or direct from 

ATLANTIC-PACIFIC RADIO SUPPLIES COMPANY 
NA'l'IONAL DISTRIBUTORS li'OR THE MOORHEAD LABORATORIES, INC. 

638 MISSION STREET-SAN FRANCISCO-CALIFORNIA 
HENRY M. SHAW-President 
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Let High Amperage 
"Try and Get" Your Tube 
-you are fully and absolutely pro­
tected against ''burning out" even 
from an accidental short when you 
guard your vacuum tube with the 

RADECO 
Pat. Pending. 

SAFETY FUSE 
--a tiny bulb protector that slips 
directly on the filament terminals 
of any standard bulb used in any 

Size: :1.,1 " over all. 
Carrying Cauacity: 

Slips on easily standard socket and makes fusing 
1, 1 fi , 1 ¼ , 2, 2 1,;i , 

and 3 amperes. 
with fingers. of the filament impossible. 

~ORDER TO DAY FOUR FOR $100 BY MAIL OR FROM DEALER 

WANTED! 
"BURNED OUT" 
VACUUM TUBES 

For display use in advertising the Radeco Safety Fuse, we desi~e I 
" number of "burned out" bulbs. Anv make oi tube will suit the 
purpose so long as the glass is whoie and the socket uninjured. 

We will therefore allow 50c toward the price of a new tube for 
11ny old tube re~eivrd in usable condition for display. In sendinii: 
in auch tubes pack carefully to protect the glass. We carry a full 
line of Standard Tube,, at Standard Pricea. 

RADIO EQUIPMENTCQ.,,630 Wash'n St., Boston, Mass. 

V OF ;J 
Sul',.&.V 

STOA£ 
!:>EF-VIC.li. 

Z-NITH 
ACME 
DEFOREST 
BENWOOD 
AMRAD 
TRESCO 
CUNNINGHAM 
KLAUS 
RAY-DI-CO 
BALDWIN 
PACENT 
FEDERAL 
BRANDES 

QUALITY ~ SERVICE 

,.. 

4 cents brings b11lletina. 

THE U. OF I. SUPPLY STORE 
627-29-31 WRIGHT STREET, 

CHAMPAIGN, ILLINOIS 

RADIO CLUB PINS ANNOUNCING 
Radio Clubs Everywhere have a spee­
ial club pin. We make them to order, 

. 25e to $10.00 .....,h. 1922 cat&Joir of 

MURDOCK 
BURGESS 
TUSKA 
ACE BATTERIES 
MARKO 
ADAMS-MORGAN 
NEWMAN-STERN 
A. P. TUBES 
REMLER 
SOMERVILLE 
J-RAY 
WESTINGHOUSE 
CHI-RAD 

48 pagu showing d<eaiirn• of Radio, School and 
frawrnal pma and rings FREE. Sample• loaned 
to officers. 1r-·--A•C•~-;:~~~ Metal Arts Co., Inc. 

88 

7753 SOUTH AVE:,_ 
ROCHESTER, N.Y. 
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Type HR 
Regenerative Receiver 

"\Vavelength 180-825 Meters. Perfect Regeneration at all wave 
lengths. No capacity effect from the hand or body. Antenna 
condenser built as a vernier. Compartment inside cabinet for 
"B" Battery or External "B" Battery may be used. The control 
is wonderfully simple-the best you have ever used. 

We absolutely guarantee 
this ttet to s;rive results 
t~qual or Knperior to any 
on the market regard­
le~l:'J of prfo:e. Set in­
eludes tube socket and 
rheostat and is com­
pleteiy wired ready for 
use. Cabinet of dark oak 
with hinged, rover. We 
believ(-' it r12presents the 
~reatest vaiue ever of­
fered in radio and the 
owner of t.his set will 
have a surprise for the 
owner of more 4!!Xpensive 
eQui,pment. 

Remcm.ber you can not 
buy greater performance 
at any price and this 
equipment is backed by 
the ,:,idest manufactur­
ers of radio in the 
United St:o.tes. Order 
from your d'l;!aler or 
from 11s if he won't 

We absolutely guarantee this 11et to give-=========:. 
re11ults equal or superior to any on the mar-
ket regardless of price. 

COMPLETE SET $35.00 
Licensed under Armstrong U. S. Patent 111314-9 

supply you. You tlon~t 
have to experiment with 
unknown products un­
less you want to. The 
price of H. R. Regen­
erative Receiving Set 
complete with tube, B 
Battery, 2000 ohm tel­
~phones and storage bat­
tery, $65.00, includes 
(~v erything except an­
tenna and ground. 

NEXT MONTH WE 
WILL SHOW IN THIS 
MAGAZINE ANOTHER 
UNUSUAL DEVELOP­
MENT - WATCH FOR 
IT! 

Our complete "atalog in 
three ;parts ·i• full of 
l'!qually attractive items 
and describes every ra­
dio essential from the 
smallest item to the 
largest. 

CLAPP-EASTHAM. COMPANY 
114 

RADIO ENGINEERS 

MAIN STREET, 
a.nd MANUFACTURERS 

CAMBRIDGE, MASS. 
California Representative: Leo J. Meyberg Co., San Francisco and Loa Anarelea. 

127-12 
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"ORA" "3Yfi" 
Re,:,:. U. ,,;. 'rrade Mark 

Wave iength ;JOO, GOO. 201)0, 
~1700 meters · · 

We have without a 
doubt the most up-to­
date Radio School in the 
East, having in a dual 
operation---Spark, Arc, 
and Bu lb Transmitters. 
Booklet Gi Free. 

Philadelphia School of 
Wireless Telegraphy 

Jobbers and Dealers in Everything 
Radio 

1533 Pine St., Phila. Pa. 
Our Own 5 Story Building­

Every Improvement 
::!KW Federal .Arc Transmitter ln eorner of <~las!:l- room. 

----------- . ----- -- --

Ideal for either voice, CW, or spark re­
ception over maximum distances. 

Price .................... $56.00 
1 Licensed under Armstrong PRtent 1,113.149) 

"QUALITY AND EFFICIENT 
PERFORMANCE" 

are the essential features to be eonsidered. 
when purchasing radio equipment. 
We stock a ('nmplete line of Radio Supplies 
and maintain a "i-wompt, reliable Mail Order 
Service that reaches all over the world. 
Send .Sr -in ;itnm.ps for ,)a.talog to Dept. ''D". 

The Precision Equipment Co., Inc. 
Manufacturers & Distributors 

Peebles Corner, 
Cable Address 

ACE 
Cincinnati 

of Radio Apparatus 

Cincinnati, Ohio 
Radio 
SXB 

I Prepared 
Radio Measurements 

with 
Self Computing Charla 

by Ralph R. Batcher 
A new WIRELESS PRESS book. Pub­
lished as a real help to amateur radio. 
Obviates the necessity of long and involved 
mathematical calculations. A ruler or 
trans-parent triangle takes the place of in­
tricate figuring and the results will be 
correct every time. 

PRICE $2.00 
one WIRELESS AGE 

:l'he magaz-ine th.at meets 
a l l y o n r expBctations. 

When its new you find it in the AGE. 
Every step in radio progress is fully and 
carefully described. You misa a lot ot 
b"OOd things unless yo\l read the AGE. 
$2.50 per year, Postage outside U. S. 50c. 

SPECIAL OFFER ONLY 
Prepared & 

Radio 
rv-teaaurementa 

The $4 00 Wireleu • 
Age Oatsld• U 5. 

1 Year S0c. Extra 

This ofl'er expires Dee. 15, 1921. 
WIRE.LESS PRESS INC. 

328 Broadway, . New York 
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Condensite K.nobs and Dials Indicate Quality 
]\fanufacturers uf Radio equipment do 
nut use Condensite to reduce prices. 
they use it as a means of building up a 
reputation for dependable products. 
Condensite has all the properties essen-
tial to good electrical insulation, high di-
electric strength at radio frequencies, 
low phase angle, mechanical strength, 
chemically inert, readily machined, and 
a permanent lustrous finish. 
We will be glad to send upon request the 
names of the firms who rnake their radio 
equipment of Condensite. 
Molded Condensite Condensite - Celoron 
is fabricated by is a water-proof fi-
o u r Ii c ens e d bre manufactured 

c u s t o me r s . by the Diamond 
Names on ap- State Pibre Co., 

plication. Bridgeport, Pa. 

CONDENSITE COMPANY OF AMERICA 
BLOOMFIELD NEW JERSEY 
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PARAGON 1 

DISTANCE RECORDS 
Phone: Babylon, N. Y. to Ocean 

City, N. ,T. daylight (10 A.M.) 
126 miles 2 5 watt tubes. 

CW wnd Buzzer: (1 6 watt tube) 
Cedar Grove, N. ,T. to Savan­
nah, Ga., Norfolk, Baltimore, 
Philadelphia, Indianapolis, Ft. 
Wayne, Peoria, Cleveland, 
Buffalo, Toronto, Boston, Etc. 

PARAGON RADIO TELEPHONE TYPE 2-5-U 

Highly Efficient; remarkably flex­
ible; voice, buzzer, or CW; 
instantaneous access to 7 
wave lengths; a perfect "short 
haul" universal -transmitter 
that's delightfully effective. 

PRICE $70.00 (Lic~nsed under Ann.strong Patents) (Patent• Pending) 

DEALERS: We have l!LD interesting proposition to oft'er you. Write us. 

ADAMS-MORGAN CO., 
OFFICE AND FACTORY: UPPER MONTCLAIR, N. J. 

DEALERS AND RADIO CITIZENS 
Order Your Needs From Our 

LARGE AND COMPLETE ASSORTED STOCK 
PARTS OF ALL KINDS COMPLETE SETS 

I.ARGEST .STOCK RADIOTRONS AND KENOTRONS IN U. S. A. 
ALL TUBES SHIPPED PREPAID 

Write for our new 7:,rice U8t No. :100-T 

LUDWIG HOMMEL & CO. 
530-534 Fernando St., 
PITTSBURGH, PA. 

Read the "DIARY OF A HAM" 
Appearing Each Month in 

"CANADIAN WIRELESS" 
(ONE DOLLAR A YEAR) 

Scientific Experimenter 
LIMITED 

33 McGill College Avenue, 
Write for Catalog of Wireless Supplies 

Montreal, P. Q. 
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Our New Home 

No. 3 CONDENSER $4.75 

No. 50 AMPLIFIER $4.50 No. 60 SOCKET $1.00 

C H E L S E l·.1. R A D I O C 0., C H E L S E A, M A S S. 
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RADIO APPARATUS 
SERVICE 

LARGEST STOCK SOUTH 
PROMPT DELIVERIES QUALITY 

B. Batteries Radisco Small 22½ V •.... $1.150 Sockets Paragon •.•..............•.. . $1.00 
B Batteries Radiaco large-tapped 22½ V. 2.05 Sockets Murdock ..•.. , , .•..... , . . • • • • 1.00 
B Batteries Eveready large-tapped 22½ V. 3.00 Sockets G.A. . , ...•.• , , ...•..•. , . • . . . . 1.50 
Tubes UV200 Radiotron Detector...... 5.00 Sockets DeForest •.... , • , ...... , , ....•• 1.20 
Tubes UV201 Radiotron Amplifier ..• ,.. 6.50 Rheo•tats Paragon .. , , , . , ...... , ... , U.50 
Tubes UV202 Radiotron Trans-5 watt, , 8.00 Rheostats DeForest . , . , ... , . , , , •..•. , , 1.65 
Tubes UV203 Radiotron Trans. 60 watt 30.00 Rheo•t,.ts Gen. R,.dio ..•. , , . . . . . . •. , , 2.50 
Tubes C300 Cunningham Detector. , , , , , 5.00 Rheostats Remier-Jr, . , ... , ... , , , , , , , , • UJO 
Tubes C301 Cunningham Amplifier. . . . 6.50 Remler Rheostat ...... , ..... , . . . , . , 1.60 
Tubes Electron Relay Detector. , , . , , , . 5,00 Rheo'lltats Parkin ..•. , , , •. , , , •.. , , . , . • .711 
Tubes A & P Amplifier .... , . , .•.. , . . . 6.50 C,orw[n 0~ & !(nob "~''.., ..... , LOO 
Phones Murdock 2000-ohm, , , ..••. , . . 4.50 Corwm Dial & },nob 3 'Is , , .•• , , , • , . • • 1.20 
Phones Murdock :moo-ohm ..•••• , ••. , 5.50 Dial and Knob Chelsea., •... , .•.. , ... , .• 1.00 
Phones Brandes Superior ...... ,, •.. ,,.. S.00 Transformers, Acme Unmounted .. ,,., .. 4.50 
Phones Brandes Navy, , ...... , , , , . • . . . 14.00 Transformers, Acme Semi-mtd., .••.• , . , 5,00 
Phones Baldwin Type C,, •..•. ,,, .• ,,. 13.75 Transformers, Acme Mounted .. ,,,.,.,., 7.00 
Phones Baldwin Type E ...... , ....... 15.00 Transformers, Federal ... , , .. , • , , . , , , . 7.00 
Phones Baldwin Type f' .. ,., ...••.• ,,. 16.25 Transformers, UV712 •. , , .• , ••.. , • , ••• 7.00 

We have only listed a few items above, can furnish anything 
required for your set-we stock only high grade products. 
Acme Apparatus 
Clapp-Eutham 
DeForest 
Wm. Murdock 

F"deral 
Firth 
Radio Diat. Co. 
Radio Corp. 

Brandes 
Adams-Morgan 
Chelsea 
Magnavox 

Re1nler 
Signal 
Eveready 
N. Baldwin Co. 

ltOSE llADIO SlJPPI~"ljO" 
604 GRA VIER STREET, NEW ORLEANS, LA. 

Send 10c for Catalog. 

SPEEDY SERVICE 

WHEN U WANT STANDARD APPARATUS 
BUY FROM 

RAY-DI-CO 
ABC UNIT RECEIVERS 

Receiver unit .. , . , . . . . . . , ... $13.50 
VT Detector unit . , , . . . . . . . . . 11.25 
1 Step amplifier ... , .. , , . , , .. 14.75 

\Vhen you want any standard make nf rarlio 
instrument, and you want it quick, tall on us. 
Shipping gucds in a hurry i;; the he;st thing 
we do! 

BALDWIN RECEIVERS 
Type C .......... , .. , . , ..... $12.00 
Type E ..... , , ...... , . . . . . . . 13.00 

DeForest EVERYl\fAN RaJio Receiver: 
A r-,·,mplete e1·y,:tai detector outfit f.:-,r receiv­
ing wireless telephone eoncerts, news, sportr 
ing: re,mlts, ,,r(lp reports, ,,te. Prke ~:25.00. 
Aerial ;oquipment f,';l;JiO extra. 
SPECIAL--
Storage batteries, 6 volt, GO amperes, regular 
price *18.00-now oniy $14.40. Ord('r nt: 01,ec 
sirpplµ limited. 
FE:DERAL PLUG-
:Something new, fits any type nf cord tip H.'i!'i. 
VocA.Loun-
•rhe ;:wnsational loud speaker that requires mi 
batteries, no adjustments, no extras. · Station 
tvpe in solid mahoganv eobinet at manu-
ficturers p1·ice. • 
KELLY & PHILLIPS 312 Flatbush Ave., 

BROOKLYN, N. Y. 

Type F ... , ... , , ....... , . , . . 14.00 
Type G ...•......... , , ..... , 15.00 
Single units .. , , . , .... , . . . . 6,50 

Paragon RA-10 receivers ...... $(,9,50 
Combination detector and iwo 

s,i:agP. amplifier , , ........ , . . G5.00 
Paragon radiophone .... , . . . . . . 70.00 
R.ay-Di-Co motor generators 15 to 

250 watts , , .... , $42.35 to $157.50 

MAIL ORDERS GIVEN PROMPT 
ATTENTION 

THE 
RAY-DI-CO ORGANIZATION 

1547D N. Wells St., Chicago, Ill. 
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Who Knows? 
Who know what a piece of apparatus is worth without actually trying 
it? Who can tell how long a piece of apparatus will last, what kind 
of service it will give, merely by looking at it'! No one. But you can do 
this for your protection-buy all your apparatus from the California 
Electric Supply Co., who guarantee every bit of equipment they sell, 
and who stock such standard, nationally known lines of proven worth 
as DeForest, Keiiiledy, Clapp-Eastham, Magnavox, ete. You do know 
the value and serviceability of apparatus~ ?OU buy of the California 
Eilectric--"Radio Supplies that R Hight." 

rrHE RADIO MAGNAVOX 
"The Reproducer with the Movable Coil," ,;.he 

only loud speaker which will reproduce Radio speech, 
music and messages in any volume desired without 
distortion and without injury to the apparatus. Printed 
instructions and diagrams free with each outfit. 
Type R-3 Magnavox, with the new 14" horn, rated 
input 5 watts, uses one ampere in field-price eorn­
plete-$45.00 
'I'ype R-2 Magnavox. with 22" horn, rated input 20 
watts, uses one-half ampere in :field, price $110, 

MAGNAVOX 2 and :1-STAGE 
NEW POWER AMPLIFIERS 

The volume to be attained from your Magnavox de­
pends upon the power input. The New Magnavox 
Power }tmplifiers assure your Magnavox getting the 
largest possible power input. C,m be us•~d with any 
transmitting tube with any voltage np to 1000, and 
sets either flat or on ends. Master switches, no jacks. 
Type AC-2 Model C Magnavox 2-Stage Power .Am­
plifier, in solid mahogany ea:;e $80. 
Type AC-3 Model C Magnavox 8-Stage Power Am­
plifier in ,miid mahogany cage $110. 

<1lzo 
reproduwr 
if'lth lhe ,, 

m011dble cou. 

Spe1..•i;_;_l temnor~ry lnw pril":P~ on the fo1lowinR" fivP l)p'f'ore~t it{-'rn:::i: 

:w 

Df•Fo1·t-sl CV ;~00-.0005 Cundeni:;erl4 , ..• , , ... , . , ... , . • • . • . • , , , , . , , , . , , •.. *;L70 
Pr>F'nrf--l~t. l,C 10l Coil Mountinz- , .... ,.,, .. ,,,,,.~ •..... ,,, ... ,.,, ..• ~.25 
fipFnrPf't P :;1)1) Dfltt;;'ctor and 1 Sta2:t: .:\r-,yplifier ......••.. , , ...•... , . ~. -HL00 
!)(•"Fot'f-'R¥- ·r .::oo 'l'une-r ... ' ....... ' ..... ' .• ' .... ' .. ' .. ' ' ..•.. '' ..•.•. r)o,oo 
O,,l-'nrP!':t. P 100 1\udion Cont,rni .. , , .• , , , , , ... , . , .. , . , ...... , .. , , .. _g:~.00 
The ;,_,_ rrn"' 1hd,ed above are but a f~w from our larR"e ~tock of ~tanrlarrl 9P1Htratu~. 

Nn -,,;11/.fe;• ·where yon nre :-di,,,nted :NU con /)11y .-Jd~L your ,:tppcwatu.s 
11.ere und he a.,%ured nf uettinq "R«dio SuJJpliei< Tlutt N Ni,qht". !Fe 
1Jhi1:, ,1iiyi~l1-ei·e. i.n th". U. S: 01· o.broo.d. 'f ho."e who, /h,r; in _th<? ·1>foinit:1J, 
"' .~an /; rnnc·,.;;c:o ·iJ)•1.U ·1w1,e ,..,,.,. convcn1.ent loca.f,1.on ut the hea-;·t ot 
tl..e lmsine.~s clfafrict. · 

California Electric Supply Company 
643 1'4ission St. - San Francisco. Cal 

~~--MW . WiMM~Z~~~~;~®AAwt~~;.;mww 
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'Co-Operation ' 
Buy your radio parts and :fin­
ished instruments :from this as­

sociation and secure prompt, 
Atis:factory SERVICE as well 
111 conlliderable money SAVING. 
Try us with a trial order or 
Rnd stamp for detailed inform­
ation. You can secure mem­
bership without cost and par­
ticipate in the assoctation11 prof-

any radio purchase you 

Dept. Q-1 

BALDWIN PHONES (Reduced Prices) 
Type C. small •tyle ••• ,, ••••• ,., ,$IS.Tl 
Type E. ultra-sensitive, , . , • , . • • . u,.00 
Type F. very small atyle ....••.. 16.26 

STORAGE BATTERIE~. 
Marko 6 v. 20-40 ampere hour ••• $14.60 
Marko 6 v. 40-60 ampere hour ••• 17,00 
Marko 6 v. 60-80 ampere lumr .•• 21.50 
Marko 10 v. 60-80 ampere hour •• 40.00 

AMPLIFYING TRANSFORMERS. 
Federal, amall c:ompaet, •• ,.,, •• ,. ,$a.Tl 
Radiotron, UV-712 model, .•.•. ,,, 7.00 
Saco-Clad, very amall, ••.••••••• , 6.00 
Acme, new mounting , .• ~ ... , • ~ •. ":' 5~90 
Clapp-Eastham, fully lllOUlltH, ••••• ,Ule 

VACUUM TUBES. 
Radiotron UV-200 detector .•.•••. $5.00 
Radiotron UV-201 amplifier .•••••• 6.50 
lliullotron 5 watt power tube •• , • • • 8.00 
Moorh""d Electron relay . •••• , , , , • IS,N 
Moorhead Amplifiw •••••••• , • • • , • S.IO 

MURDOCK CONDENSERS. 
,001 mfd. ha rubber case, .•.••.• , .$4.75 
001 mid. transparent case •••• ,,,. 4.50 
0005 mfd. transparent caae . .• , •.• 4.00 

,001 mid. for panel mouatiaa'.. • • • "·00 
.0005 mfd. for panel mountins. • • • 3,26 

Mutual Purchasers Assn:· 
2-4 Stone St., New Yo:rk Clty 

Announcenient 
Our new catalogue #22 is just off the press. 
Write for your copy today. The supply is limited so DO IT 

NOW! 

SERVICE RADIO EQUIPMENT 
403 Madison Ave., Toledo, Ohio 

Shaft solid em­
bedded in Knob 
Cannot work 
loose. 

45c Prepaid 

Lever 1 S/1 '# radius 
Guaranteed not "to 
work loose here 
either. Note the 
secret. 

CONTINENTAL ELECTRIC CO., 117 East 129th St., N., New York, N.Y. , 
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T uska Moulded C. W. Inductances 

Type 187-$4.65 Type 186-$4.15 Type 185--$3.15 

'J'hiR i>ttP.i;t 'fuska dP.Vf>lopment eon~ist.s of a moulded inducta·nce form four inches in diameter 
and six Inches long. The threadA fnr the wi.re !t.re al~o moulded in. ·,_;,,rhieh insures not only a }'Jlerfect 
mechanicaJ. proce5-s but the dielectric !oR~Ps are- leas than in the c.a1H~ o.f a ·inaehined product. 

'The inductance is supplied in three forms a.s ·shown. ~['he 'mo--dttls 11,re- ,wound with No. 12 soft 
drawn co;pper wire. This will rarry Rn average load of 50 wa.tts. The inductances are tapved even, 
third turn or ev~:-ry turn in V•/hich ea~~ they are ~taggererl in three 1~owa:. 

w·e are proud of t.hifli lateRt Tuska Product and invite y(i,u to inspect it at your dealerft. The, 
Jaf:f>t;tt Tu1:1ka Catalog No. Z is. ont Hnd show8 several new Products. Bend 5 t~ents in stamps. 

:'fHE C. D. TUSKA COMPANY, 10 Hoadley Place, Hartford, Conn.. 

"WHAT IS IT??" 
Something new in RADIO 

--A;;k ;your dealer a./,out -it.-

It is the new BALWIN RADIO FRE­
QUENCY TRANSFORMER, which will 
help bring in signals that you never before 
heard. and will cut out interference. Thev 
are d~signed to work on wave lengths (;f 
from 200 to 25(r meters, and can be used 
in as many steps of RADIO FREQUENCY 
AMPLIFICATION as desired. These 
transformers are 1,elling ar $3.50 each. and a 
complete circuit. and also a wave leninh 
chart, is furnished. with each purchase. 
Can be obtained from the following dealers: 
Manhattan Electric: Supply Co.; ,J. if. Bunnell 
& Co.; A.met·ican Electro Technical ,'1ppliance 
Co.; Continental Radio & Elec. Corp.; Beacon 

Hadio Co.; H. Goldberg. New Y1wk Oity; 
Kelly & Phillips, Bi·ooklyn, N. 1'.; l<'. fl. 
PittR Ou., liue., Boston; Atlantic-Pa,cific Radio 
S11pplic1< Cu., S@1 Ji'·rancisco. 
If your riealer cannot supply you, v,rite direct 
to us, giving his name. 

--•Manufactured By--

BALDWIN RADIO ELECTRIC 
MANUFACTURING CO. 

1516 Emmons Ave., Sheepahead Bay, 
BROOKLYN, NEW YORK. 

The Hit of the ARRL Radio Show at Chicago Wu the 

Type M-3, Hand 
$6.00 

Type M-2, Panel 
$4.00 

Type M-1, unit 
only $3.00 

You CW men 
after DX records 
should a s k for 
them at your 
dealers or direct 
from 

"J-K" MICROPHONE 

T)'.IMI M-3 
Priced Risht and Mad<, Risht 

JOY and KELSEY 
4021 W. KINZIE ST., CHICAGO, ILL. 
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TIii,. 
BAVK BAY' 
5 Cf 6 4 

IH BOYUTON ST. 
BOSTON, MASS. 

~lSPARK---A R C---V ACUUM TUBE 
The Revised Examination for Commercial Operators including ARC and VACUUM 
TUBES is carefully ,and fully covered. by the Course of Instruction offered by _the• 
EASTERN RADIO INSTITUTE. 

Intelli1rent students INSIST on being taurb.t upon ACTUAL apparatus I 

"The EASTERN RADIO INSTITUTE'S 2 K.W. 'ARC'" 
The EASTERN RADIO INSTITUTE 1.9 the OLDEST, LARGEST and BEST EQUIPPED Radio achoo! 
in New England, The Pioneer school that has always led the way I· Ask any man in Radio-he will 
tell you! 

New Students can begin to advantaee in the Day or Evenine school on any Monday. 
REMEMBER:--Our ORGANIZATION with YEARS OF PHENOMENAL EXPERIENCE and SUCCESS 

is behind every man who enrolls I Ask any man in Radio-he will tell you I OVER 4000 
satisfied zraduates TELL OUR STORY BEST! Whv not be one? 

Our llluatramd pr011pectua is free. If you cannot viai~ the Institute H11d for one. 

F. D. PITTS, Director 
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'Il1e Big llveu.t of lta«lio 

The Second Annual Convention an<l Radio Show of the 
Executive Radio Council, Second District, will be held at the 

Pennsylvania Hotel, New York, March 7 to 11, l!.• 22, inclusive. 

I.1ast year's convention and show was the biggest affair of 

the kind ever put over in the history of radio. \Vhen you read, 
in next month's issue, of all the wonderful things to be shown, 
talked about and done this year, you will immediately realize 
that this year's affair is going to be another smashing big success. 

Executive 11.adio Council 

Second District 

lllllllllllllllnlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

STERLING 
9BGE MINNEAPOLIS 

WE REPC•ESENT THE BEST IN RADIO 

RADIO 
9BGE 

X BALDWIN AMRAD RADIO CORPORATION 
Type C ....... , . :Cl. ~;.Ui• New Det, & 2 Stage Ampl. C-W Equipment 
Type E . . . . . . . . . lJ.00 New Regenerative Rec. One Combination Grid 
Type F . . . . . . . . . 14.00 Twin-R-Sinc Motor $25.00 Leak and Condenser With 
Type G ......... 15.00 Wavemeter ...... 13.50 Every Tube FREE! 
Speaker Unit . . . . 6.00 Bunnell Key . . . . . 4.00 UV200$5.00, UV201 $6.50 
Headband . . . . . . . .75 Ampliformer . . . . . 3.75 UV202 8.00, UV20330.00 

WE ARE JOBBERS-DEALERS GET OUR PRICES-CATALOGUE 25c 

STERLING ELECTRIC CO., 33 So. 5th St., Minneapolis, Minn. 

WE USED OUR BEAN 
In l).,..!guing 

THE PARKIN DIAL TYPE RHEOSTAT (Pat. pending) .JUl.d by 
mounting t.he l"mlli!!tance element iu a circular groove, in the back of a 
3" molded Bakelit:el dial eliminated O™' pert and aav..t :you the C>Nt 
,.f a dial. The groove being rec-d, allow,, the di.al to clear U.. panel 
by the usual distance of +.,". An off !><>"ition Is provided and a atop 
on the dial en.gages the stationary contact at the e,rtr..,.., poeitions. T1ae 
360' degree rotation insures fine adjuatment. A brass IHe.riq ~ 
a true running dial and smooth action. 

All figures and graduations are filled with brillant white .....,.91, A1I 
braaa part& nickel plated. Bakelite knob. 

Resistance is 5 ohm8, carrying capacity 2 amps. 

No. 77 Parkin Dial Type Rheo&tat Poa.tpaid $1.75 
FOR SALE BY ALL LEADING DEALERS 

Send for free ;,atalog No. 4 deocribing our complet.., line. 
DEALERS: Write for proposition. 

PARKIN MFG. CO., San Rafael, Calif. 

ALWAYS MENTION Q ST WHJ;!'" WRITING TO ADVERTISERS 



Westinghouse Radio Appar,;ttus 

''V I '' ocaro a 
The loud speaker attachment that amplifies 

1nusic without distortion. 

Westiughouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 

ouse 
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Makes Good Radio Equipment Better 
Insulation j;; the foundation of all radio. Your equipment can only 
be as efficient as the insulation you use in its construction. Conden­
site Celoron is the safest, surest and most successful answer. There 
are several salient reasons why. 

Condensite Celoron is high in resistivity and dielectric strength, 
extremely water resistant, immune to atmospheric and climatic con­
ditions, insoluble, infusible, long-lasting and attractive. Read this 
bureau of Standards test: 

\Vave Approximate I"hase 
Length F'requtincy Difference Dielectric 
Meters Cyde~ .p~r Seeond !)ep:rees eonstant--K 

37!1 8.()4,000 2.0 4.7 
1,295 2:)1,1\00 1.8 .J..8 
8.067 ~7 ,800 1.8 4.9 

We supply this remarkable material in standard 
size sheets, ruds and tubes ready for all machining 
purposes--for experts and amateurs. Sold by radio 
equipment dealers everywhere. If your dealer can­
not supply you, write us. 

Diamond State Fibre Company 
Bridgeport ( near Philadelphia,) Penna. 

Branch Factory 11,nd 
Wo.nihmrne, Chicago 

O.ffices in 
l'rtndp<tl Cities 

Jn Canada, 
Diamond State F'ihre Co~ 
of Canada, Ltd., Toronto 

_;;.· ;;;;;··-·-;;;;;· ;;;;;;...;;;;;;;;;;;;;;;;;;;;;;,;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;,;;;;;;,,;-;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~-r;:-=~-=-=-=-;=======~==~~=:, 
Using An Inefficient 

Radio Set 
ls A Disappointment 

We won't disappoint you because we 
handle t.he things that are really worth 
while in Radio .... Our stock includes re­
eeiving and transmitting apparatus de­
sirable for Spark, C.W. and Phone made 
by: 

Grebe 
Westinghouse 
Acme 
Burgess 
Magnavox 
Remler 
Chelsea 
Murdock 

Pacent 
Cunningham 
Tuaka 
Federal 
Clapp-Eastham 
Baldwin 
Jewell 

Pioneer makers of Andrae Telephones. 
In business 60 years. 
Our service is of the best and the qual­
ity of our goods unquestionable. Iden­
tified with telephone and electrical de­
velopment of the Northwest since its 
beginning. 

Julius Andrae & Sons Co. 
119 Michigan Street, 

MILWAUKEE 

The McTighe Storage B Battery 

We Announce the New Improved 
McTighe Storage B Battery 

The new Battery is of the alkaline type and 
is practically indestructible. Its eapacity ii 
ample for II several atage amplifier and a one 
hour "har,;:e will last for eevcrat we"k• in ordi­
nary :;ervice, No injury is caused by at~dden­
t.al •hort dr,ouit or by atanding idle. 

The Battery is contained In an attractive 
black meta, case & inches diameter, ~, inchea 
high. Cella a~e hel<l rigidly in place and tight 
metal eove.r prevents evaporation. 

A• many a-• four ttnits in •eries ean be 
,.harged from one rectifier ,,n 110 volt A.O. 
iighting eireuit. 

\Vrite for des~riptive leaflet, or lu~tter, order 
a Battery and rectifier today. 
Battery ... , . , , , .. , . , . , , . , ... , , , , , , , , .$3.SO 
Rectifier ... , , ........ , ...... , , , . . . . 1.25 

Postage and packing :!Oc .,·xtra 

McTIGHE BATTERY COMPANY 
WILKINSBURG, PA. 

1..:.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 
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CROSLEY VT SOCKET 60c 
Better--Costs Less 

The reason for its tre­
mendous success ls not 
low price, but because 
it is BETTER. The 
bayonet eatch is now 
!mbedded in a much 
hPRViPr wall instead of 
l,· ·i ng eut clear through. 
This eliminates thie 
possibility of hreHkaP.:€' 
through careJess. hand­
ling. The whole so~ket 
has Leen greatly rein­

foreed~ It it- now practil:'alJy unbreakable. Dropping 
it on the floor will not hreak it. The sprin11:s are 
phosphor hronze. nicke]-plated; serewt1 and nuts 
bras• nickel-plat.ed. 
It is built for baK~ nr panel mounting, an ex.elusive 
feature. H ie. the prettiest t,hing you ever. saw 
assembled in a ~et. Now u~e<l hy sevt-ral manu­
fa.cture!S as standard equipment. MRde of one pie(':11:: 
J?orcelatn: no rnet.a.1 H he.11. hence no ground hum. 
Better for power tube work, as it withstands heat 
and will not melt. Patent pendin11:. 
Eve~y ;,ro11:re:,sive dealer now handles the CROS­
LEY V'T' SOCKET ur will ohtain them for you. If 
zirour dNd~r Ntn't Fl upply yon. $end us his name and 
order direct. We i;vill ship prepaid. 
Every $Ocket is GUARANTEED to give satisfa,.tion 
m· mon .. y refunded. Patent pendin11:. 

The Crosley Variable Condenser 
Pat, Pend. 

Bettel"-••Costs J...ess 
..... ~, .. ,.~. ~ehis Condenser. wotkR 

_ ~, on an eutirely new prin .. 
eiple. rrhe two plates 
are hinged and are 
opened and closed like 
a book by m.eans of a 
specially designed ct.tm. 
rrhe 1,lateF1- are ~urfaced 
,v-ith copper. One eo,pper 
.sheet is covered ,vith 
mica $0 that 1-Yh<en the 
two plates are ~lamped 

tightly together the maximum ~apacity is obtained. 
tfhe maximum 1c~apacity __ of this Condenser vlil1 
M"'.erag1c Hbout ~0008, \Ve rate it f~onservatively. 
hoWPVP-r Ht .ooon. 

This Conder.ser ha~ f;f'Veral ad­
vantages over the ordinary t;vpe 
of 11.ir condPnser. \Vill stand 
I 000 volts without breaking 
down. rt cau therefore he used '-'-~!",;; 
fnr C'\\-... w01·k, Hi:rn no hotly or 
hand c"pncity c•tt'ect. Has much {.':_':_:::'!.:-.. 
greater :-.-ig:nal strength <lue to · 
the fRet t.hai:, mica i~ a murh more efticlf~nt dielec­
tric than air, due to less resistance. The eaHhra .. 
tion ~~urve of this Condenser is almost a straight 
line. Ras unusually low :;~.-.ro cwpaeity-.00006, 
Price without knob and dial ... , .. , ...•. . $1.25 
With knob and dial .................... , 1.75 
Mounted in cabinet with knob and dial , . , . . • 2,50 

Sold on a GUARANTEE of absolute satisfaction 
rw money refunded. Aiik your dea.ler. 

HARKO RADIO RECEIVER 
The nwst c.om­

pact and complete 
efficient cryRtal re­
eeiving outfit on 
the market. De­
signed for the am­
ateur who ·wishes 
to get. started in 
this w o n d e r f u I 
Rame. The illus­
tration shows com­
plete outfit r<,ady 
to hook to aerial, 
fones and ground 
wire, 

Will tune .from ::!00 to 600 meters, bringing in 
1,pa.rk, vofoe :-rnd music with average amateur an­
tenna. NAM, Norfolk, Va. and smps at sea copied 
in Cincinnati. 
A wonderful little instrnment. Price eomplete with 
battery, interrupter for testing crystal, instructions. 
etc. $9,00, One thousand ohm single head set, 
125 fi.. antenna wire, insulators, etc. $6.00 extra. 
Complete outfit ,15.00, 

Ci•osley Cabinets 
The t.-idency in 
the radio field to­
day is 1.o put ap­
-pa.ra.t.us in cabi­
nets not only for 
a r, p e a r an <! e's 
sake, hut as a 
prote<>tion f r o m 
dust, dirt, atmo­
spheric conditions 
.,1:c, Realizing the 
demand fnr .at­
tra~tive s lo(!. k 
ealJinets of vari­

ous Rizes, ·w~ ar.t:> building them in quantitiPH in our 
large wood workinS? plant. 'rht>sf' C".abinets are all 
uniform in style. The vanl:'1~ are rabbated in to 
thP front. As the outside dimensions and inside 
dimens~on~ are i1.~ither largPr nr smaller than ~ihe 
panel 1t:udf, ,, .. ~ ;;;how ,panel ?-:-ize and ah.;.o ins1de 
dimensions. Pricf:'8 quoted do not. include the pa.nelR. 
Wo?d us,!d is either gum or maho~any in dark 
anttque 01· red ma.hog-any finish or in quartered onk 
i~- natural ~•r. ant!que finiRhPd, SpPcify type of 
wood and finish 1n ordering. Lids or tops are 
hinged. 8izes and prices are: 
For CABINETS Mahogany or 

Panel Inside Dimensions Quartered 
Size Hhth Wide DePp Gum Oak 
Gx7 5 ½" 61;~" 7" $2.50 $!L85 
fi:x.10½ f>~..f::" 10'; '7'f 2.75 4.40 
Hx14 5 1/2~' 13~6" '¥" a.:~O E'>.55 
(;x21 1>½" 20%" 7" :_L~0 ·7.30 
9x14 ~PA::'' :13½'' 10;, ;~.70 i-::.80 

l2x24 11¼'' 13'-~" 10" 4.40 ,;.xo 
12x21 111c4" }.~Qt.{.'~ 10 1

' fl,2fi 10.60 
Cash mm,t ic~eompany .. order. No C.O.D.'s. \Ve 
pay tran~-portation i:•hctrges. Ask your dealer. 

FORMICA PANELS 
We r.an furnish genuine furmica panels -hf' thick, 
ciut to t.he fo!lowinJ;C <limPn~ions: Gx7: (!xlO 1.4: 
7x9: 6xl4; ·7x1Z: lix21; 7xl~; !Jx14; 1:!x14; 14x18· 
l8x21. Price of panels-:?. ~,:;;c flP.1' ~quare inch: 
For Oflr! sizes order the next. largest size: we will 
trim. \Ve pay postage. 

CROSLEY RHEOSTATS 
Complet.P with knob. point­
er:;. ete. as shown in illus­
tration. Our unique (•on-­
struction permits mounting 
on panel of. any thickness 
up to and including % ,, : 
non - corrosive re~il:'tance 
'\Vire, 
Model ".A!'-overa.11 diam• 
•"tt>r 1 % ", Res. is ta nee 7 
ohms~ one ampe-l·e without 
heating, Suitable for de­
tf•,•t.or nr amplifier tubeso 
Price 60c each. 
Model •i.B"-Refdstance ,t 
ohmR: vdll carry 3 amperes 
v,·ithout heating. Suitable 
for detector, where very 

at.!curate adjustment 
power tubes. Price 

i~ required and for 5 watt 
$1.25. 

If your dealer cannot 
prepaid. 

CROSLEY 
TAP SWITCHES 
Note unique (~onstruction 
ai:;suring constant tension. 
Composition knob. nickel­
plated switch arm and 
bushing, Note stationary 

~ 
washer with soldering 
lug, making possihle- buss 
wire connection. Pl"ice 
40e each, Better--Costs 
l.eKs. 
SWITCH TAPS for above, 
brass nickel-plated, com-
plete with brass nut 3e 
fJach. 80c per dozen nr 
$2.50 per hundred. 

furnish, we wiIJ ship direct 

CROSLEY MFG. CO. 
Radio Dept. Q-6, Cincinnati, Ohio. 
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Whether You Say---
"The Darn Thing Won't Percolate" 

or 

"My Set Declines to Function Properly" 

It Means the Same-

You Need WESRAD Service! 

We Sell Apparatus - But We Give Service 

Our Latest PRICE DICTIONARY Is Ready 

Send For It-And Use [t 

"For Radio Only" 

WESTERN RADIO ELECTRIC COMP ANY 
550 South Flower 

LOS ANGELES, CALIF. 
27 4 Twelfth St. 

OAKLAND, CALIF. 

AMATEURS, EXPERMENTERS, DEALERS 
We beg to announce our appointment as distributors for 

BALDWIN, BRANDES, MURDOCK, CLAPP-EASTHAM, CHELSEA, 
FIRTH, A B C, DEFOREST, MARSHALL-GERKEN and others 

SPECIAL THIS MONTH 
Bakelite Cut any size--¼, ·h, and %, 1 :\,fic, 2c and 2%c per i;quare inch. 

Mail Orders Promptly F'illed. 

Pittsburgh Radio and Appliance Co., Inc~ 
112 DIAMOND STREET, PITTSBURGH, PA. 

"Pittsburgh's Radio Shop" 
Exclusive 8th District Uistributors for 

''IDEAL" CW APPARATUS 

Unmounted 
Variometers 

and 

Vario-Coupleni 

$6.00 Each 

Vario-Coupler Variometer Variometer Audion Panel Amplifier Panai 
$10,00 $8~'50 · $8.50 $11.00 $20.00 

These four panel• form a short wave recMver of unusually high <>lncieney and appe.,,.,rnce, fully 
deacribed in bulletin :f:J: 11. Write for it. lf your dN1ler eannot •upply yc,u. ~;;nd your order 
with hia name. 

Dealers •end for trade di•count. 

SIMPLEX RADIO COMPANY, 1013-15 Ridge Ave., Philadelphia, Pa. 

ALWAYS MENTION Q S T WHE.l'\I .. WRITING TO ADVERTISERS 
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RADIO APPARATUS 
Diatributors of Reliable Radio Apparatus to Dealers, Schools, 
Colleges, Radio Clubs and Expaimienter. All Over the World! 

"PITTSCO" 
SERVICE DISTRIBUTES 
"RADIO CORPORATION'S" 
PRODUCTS ALL OVER 
THE WORLD! TRY US 
AND SEE! 

RADIO CORPORATION'S PRODUCTS 
No. UV-200 Radiotron, Deteetor ..••. , . , ......... • • ,$5.00 
No. HV-201 Radiotron Amplifier ....... , , ........ • 6.50 
No. UV-,ioi Radiotron 5 watt tube .•.... , , ... , ..•• 8.00 
No. HV-203 Radiotron fi0 watt tube , , . , . , , . , ... , . ,30.00 
No. tTV-?04 Radiotron 250 watt tube . , ..... , ...•• l 10.00 
No. 1.J'l'-501 End-mountings for UV-204 . , , .• , .•.••• 2.50 
No. TJT-502 End-mountings for UV-204 ....• , , •••.• 2.50 

l>er 'Pair ... , .... , ..... , , ...•. , .•......... , . ~ • • • 450 
No. J.TR.fi42 Porcelain Socket .... , , .... , , . , ..•. , ... 1.00 
No. UP-552 Bakelite Socket ...•. , . , ... , , , • . . . . . . . . . 1.50 
No. ITT-fi41 Porcelain Socket for HV-20:l and UV-217 

·•K,-notron .. t\tbes. • , .•. , , , , .. , ...•.• , .. , • , ....•••. 2.50 
No. lTV-216 20 watt "Kenutron" tube ...... , ....•.• 7.50 
No. UV-217 150 watt "Kenotron" tube 26.50 
No. ·i !P~1368. a:rn \vatt n.\V. 'Transformer , .... , , ... 25.00 
No. UP-J.Olll, 750 watt. C.W. •rransformer ........•.. . 38.50 
:No. UL-.1.008 Oscillation Transformer •.. , •..•.. , , •• • 11.00 
No, 't IT-134::1 Mair.netie Modulator, 1,1.,, to 11/, amps. 9.50 
No. HT-1357 Mai,netic Modulator 1 ¼, to 31/o amp .. . 12.50 
No. IJT-1367 Magnetic Modulator :) ¼, to [i amps., .17,00 
No. OP-1626 FiltP-r H.ei:rntor. urn Milli .. amperes ...... 11.50 
No. FP-1627 Filter Reador, :rno Milli-am,-peres ..... . 15.75 
No. UP-415 Plate Circuit Reactor ... , ........... , .... 5.75 
No. UC-1631 F'ilter Cond. 1,..~ MFD 750 Volts • , ••. 1..35 
No. UC-163'.l Filter t'0nrl. \ MFD 7fi0 Volts .... , , , . t.85 
No. ·nc-163,t' Filt.er Cond. V, MFD 1750 Volts . , •... 1.50 
No. rTC-1635 Vilter Cond. 1 MFD 1750 Volts ..•.. , • 2.00 
Nn. iJP-1719 Trans. Gri<I leak fiOOO ohms ... , . . . . . 1.10 
No. HP-1713 Trans. Grid Leak 5000 ohms fo1• UV-20H 

and lfV-204 'rubes ...........•..... , .. ,.,, •..•.. 1.65 
N,:,. tTM-fi30 Hot Wire meter. 0-2 ¼ Amps •.......... 6.00 
No. HM-533 Hot Wire meter, 0-5 Amps, ......... , .. 6.25 
Nn, lfQ-fHl9 Rending key for C.W. Transmission , .. , , 3.00 
No. fJP-414 MicrOl!)hone Transfo1•mer ....•.•..• , .... 7.25 
No, PR-!\35 F'ilament Rheostat for UV-200, '.:O 1 and 

~O~ tui:>es ••.••••.•••••••••••..•••••• , , •••• , ••.• 3.00 
N,:;. l'T-li37 Filament RhPostat for TTV-203 and UV-204 

tubes .........•....•...••.•...•••..•....... , ... 10.00 
No. PX-163~ Rotary Grid Chopper .. , , •.•..•........ 7.25 
Shaft Bu$hinJ,?s for :f:,{i_" or .fk" motor Rhaft , . . . . . . . G20 
:No. ·1rc-l O 1 l) .A.ntenna 8!"?.ries Condenser, 75U0Volt~ .ooo:~ 

. 0004 •• OC•Oi\ MFD :', values ........... , .. , ...... 5.40 
Nn. llC-101,1 PlR.t<> and Grid Condenser. :i000 Voits .002 

MFD ................ : ....•............... 2.00 
No. UC-l.80:{ ;:,pedal Condenser, 10,000 Volts ,000025 

MFD. . ..•...............•. , . . • . . . . . • • . . . . . . • . . 5.00 
Nn. !IC-1~06 :"-ipedal dondensf>r, (·WOO Volts, ,002 MF'D 'LOU 
No. HV-712 Amplifying- Transformer , ..... , .... , •.. , 7.00 
No. PR-f\36 •·A." Battery Potentiometer , . , .... , , , .... 2.00 
No. HC-F.67, .000ia MFD Grid and PlatP Condenser .. 1.20 
Nn. 11<1-finx .0005 MFD Grid and Plate Condenser , , . . 1.:15 
No. PC-5~9 .001 MFD Grid and Pla.te Condenser . , , •. l.50 
No. HC-f\70 .IHl25 MF'O Grid and PlatP Cnndens"r .. , 2.00 
No, HP-fiO!l to up .. 027 Grid Leaks .05 to fl megohms. 

(:.ft(' h ..•••..•• , ..•••.•.•••.•••.••.••.• , •. , • . • • • ~ 75 
No. tTX-1>43 Grid leak mounting , , . , , . , , , , , .... , , , • .50 
NotP---Hadio Unrporai.ions C.W. lnstru~tion Book giving 

hookups, and eomplete information .... , , . . . . • . . • .25 

"PITTSCO" 
NOW HAS TWO STORES! 
BOTH CARRY "RADIO 
CORPORATION'S" COM­
PLETE LINE. ORDER TO­
DAY FROM THE NEAREST I 

Announcement!!! 
'The policy of the F. D. PITTS 

CO. has been and will he to ren-
der a "Superior Service", a Serv­
ice based on carrying in stock 
for immediate delivery all desira-
hie Radio apparatus, to serve our 
customers promptly and intelli­
gently and to make them feel that 
we are truly grateful for their 
patronage. 

In order to aecommodate our 
ever increasing busineag we take 
pleasure in announcing the open­
ing of OUR NEW 8TORE at 
PROVIDENCE, R. I. in t.h" 
WOOLWORTH BLDG., at 193 
Westminster StreeL thie v~.'.ry 
heart of t.he hnsiness •ection. 

Mr. H. H. Tilley. a valued mem­
ber of our (n·~anization will be 
in charge. His experience i~ wide 
and diversified, having in turn 
been an Amateur. Con1mereial 
Operator, Engineer, Instructor and 
Sales-Manager. You are cordially 
invitP.d to visit our new at.ore and 
,,xperience real SERVICE. 

lf at any time :rou are inter­
ested in Radio to the i,xtent of 
desiring instruction~ Amateur or 
Commercial; :Spark. Are ur Vac .. 
uum tube. Jet the EASTERN RA­
nro INSTITUTE train you-• 
New E,ngland•s, Oldest. Largest 
and Best equipped Radio School 
For <)Ver Hix 3rea:rs 1 was Chief 
fnstructing Engineer a-t. this ln­
"lt.itutf?. and I am in a. position 
to know l Over .\OIJO Hat.lsfied 
:.;raduate• toll the story best 1 Our 
OrR'anization with Years of phe­
nntrwnal He-sultR R.nd :Succes;ts is 
hehind "-'\'•'?l"Y rnan v.:ho entoltf.. 

F. D. PITTS 
President and General M a.nager 

"LET 'PITTSCO' PRODUCTS, SUPER-SERVICE, AND 
YOUR HOLIDAY PROBLEMS" 

DELIVERY SOLVE 

SEND US YOUR ORDER TODAY! 
Send ten cents. for Catalog No. 22. Over 100 pages, over 150 illustrationa, over 600 items. 

F. D. PITTS co., INC. 
12 Park Square, Boston, Mass. 

Branch-Woolworth Bldg. 
193 Westminster St., Providence, R. I. 
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RTS 
THE WONDERFULLY PERFECTED 

Standard Detector Panel 

5.95 
O'ront) 

Ten Points of Superiority 

I-Silver Plated Wire 
2-Machine Engraved Scale 
3---Reaiatance, 8 Ohms 
4-Small Wound Resistance 
5-Grid Condenser and Leak ac-

curate 
6--Sure Contact Socket 
7-Socket Used as a Standard 
'!--Decreased Reaistance In Leads 
9--Machined Letter Engraving 
10---.All Posts and Parta p.,,.. 

fectly Set 

(Back) 

Without Tub-e Pre­
paid b y I n s u r e d 
Parcel Post. 

Write today for circular giving 

full details. 

Install this efficient R.T.S. Panel a:nd you possess a correctly designed Detector 
Panel capable of producing signal strength unequalled by any other tested in our 
laboratory. It is guaranteed. Writa :for drcular. 

RADIO TESTING STATION 
DEPT. 3 25 STl 'PGES ST., BINGHAMTON, N. Y. 

RADIO FREQUENCY TRANSFORMERS 
Type RF-1 for amateur range $6.00 
Mr. Amateur: Hook up a radio trans­
former ahead of your detector and get 
acquainted with stations you have not 
heard before. 
The Type RF-1 is a:-

Transformer of special type R.F. iron 
core construction (Patent Pend­
ing.) 

Transformer having complete shield­
ing. 

Transformer covering the amateur 
wave-length range efficiently. 

Transformer giving maximum ampli­
fication per stage. 

Transformer designed by former 
Government radio engineers. 

Commercial and special range-R.F. trau.,_ 
formers supplied. 

Incorporated 

Asbury Park, New Jersey 

C:OMBAT 
A storage battery of su11erior construction. The 

only battery with non-corroding terminals. Write 
fvr particulars and incidentally get t:tn our mail­
ing list to reeeive our special monthly b&rgain 
lists. Deeember's list will contain a opeda.l otter 
cm the "COMBAT". • Don't risk miseing this offer 
but write immediately for our descriptive eircular. 

6 VOLT 80 A. H. "COMBAT'' 
This month only at .. , . , ....... $21.00 
Our catalog of "QSA" e<1uipment sent for 10 cent.a 

Independent Radio Supply Co. 
3716 W. Douglas Blvd. Dept. H-12 

CHICAGO, ILL. 
"BETTER RESULTS WITH LESS EFFORT'' 
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_, ______________________________ __ 
The Outstanding Specialties 

of the Season 
Announcing FARADONS UC-1819 and UC-1831 
FOR RADIO 
RECEIVING 

SETS 
Model UC-1819 

CAPACITY 
Minimum 

.0001 mfd. 
Maximum 

.005 mfd. 
PRICE, $8. 75 
These novel and 
unique co,idensers 
operate on an en­
tirely new princi­
ple. They are less 
than 1/5 the size 
of air condensers 
of the same max­
imum capacity, 
and a1·e suitable 
for back of board 
mounting as well 
as for open 
mounting. 
T h e ,lielectric 
los,;1es are ex­
tremely low-the 
power factor being less than 1 / 3 of 1 % , 
There is no danger of warping plates as 
in the oi·dinary air condenser. 

FOR RECEPTION-Model UC-1819 pro­
vides a capacity small enough to act as 
a grid condenser and large enough for 
'.!'adio frequency circuits up to 30,000 
meters. It has the unusually high ratio 
of maximum to minimum capacity of 50 
to 1. It may be used as a primary or 
secondary tuning condenser or as a plate 
circuit by-pass condenser with equal ef­
fectiveneu, 

FOR TUBE 
TRANSMIS­
SION SETS 

Model UC-1831 
CAPACITY 

Minimum 
.0001 mfd. 

Maximum 
.00lZ mfd. 

PRICE, $9.00 
FOR TRANS­
MISSION-Mod­
el UC-1831,which 
has the same ap• 
peal"ance as UC-
1819, was design• 
ed as a series an• 
tenna condenser 
for a C. W. tube 
transmitter. It will 
stand 5 amperes 
of CW at its max• 
imum capacity 
setting and it will 
vary the radiated 

wave of the amateur set by 50 to 100 
meters. By employing the C. W. circuits 
shown in the RCA catalog and inserting 
Condenser UC-1831 in the antenna cir­
c:uit, the radiated wave length can be 
changed instantly and continuously by 
simply turning the drum. This is an 
ideal way to work through interference. 

The close capacity variation of UC-1831 
and its resultant fine tuning means more 
antenna current for the average station. 
This condenser has been tested at 4000 
volts maximum by the manufacturer. 

JOBBERS-DEALERS Permanent Calibration­
Unusual Capacity Range­
Rugged-Reliable 

These two condensers will soon find their way into 
practically e-very amateur station in the country. Be 
prepared for the demand. Orders accepted in rotation. 
Delivery begins February 1st. 

Write Sales Division, Suite 1803 
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Anti-Capacity Dial and Knobs 
The Copper Disc, moulded into the back of the Dial, with 

dep:--e.ssecl track !or grounded specially designed contact 
hru h "nd stop, does the trick. 

Eliminates All Hand Capacity Effects 
Dial and Tapered Knurled Knob moulded in one piece. 
Li.._:t=-nsed under 0 Grebe" de-sign patent 59.900. 
T•1pering of Knob a.t:ows fingers to release readily 

wi · hout distut"bing fine adjustment. 
r~,~-rle of 0 Red.manol." The same phenol heat reslsting 

moulded material as used by the U. S. Govt for its wire• 
ks;.. •~•cH·oplane and trench .$ets. 

}- '1:p,:cially d,e,signed contact brush and stop, spring 
actu~tcd phosphor broru:e grounding contact, adjustable 
tens·on, i~ furnished with ea<>h Anti-Capacity Dial. 

Dbl ,wd Knob are ·dull black finish to match panel. 
\\'ill not warp or change its shape under any conditions. 

"EURACO" 

B.,,.utifully engraved with 
large brillian,t white figures Patent Pc,nding 
and scale, 3~/1" diameter. 

Projecting Moulded Shaft Hub 011 back makeli dial turn true 
without friction .. 

Specify whether for -r~ ,, or ~<~." shaft. 

Anti-capacity Dial and Knob including contact 
brush and holder $1.75. 

Non-Anti-Capacity Dial and Knob same one 
piece design $1.25. 
At your Dealers or sent direct ou receipt of money order .. 

OUR FIRST SPECIALTY-OTHERS TO FOLLOW­
WA"fCH us GROW 

RADIO EQUIPMENT & MFG. CO. 
562 Atlantic Ave., Brooklyn, N. Y. 

MICA CONDENSER 
PRICE 60 CENTS fifth District Amateurs 

(.000025, .0001, .00025, .0005 MFD) 
'D~•-dp;ned ro Fit ;::;r..andard Grid Leak Ba~e 

Compos1=d of Copper & Mica, Hand Made 
(',;1r,,v;1,:r.. Intf'l'<'hH.ng-F-Bble, Most .E:fHcient 

\Ve have .!n ~,tock--

ACE B BATTERIES 
ACME APPARATUS 
CHELSEA CONDENSERS 
CUNNINGHAM TUBES 
BALDWIN PHONES 
ELECTROSEINSULATORS 
FORMICA PANELS 
MAGNAVOX PRODUCTS 
MURDOCK PHONES 
REMLER PRODUCTS Bakelite Base with Single Mounting .. $0.40 

Bakelite Base with Double Mounting. . .60 
Bakelite Base with Triple Mounting, , .80 

fnterestiug- Propo~ition for nen.lerR Oklahoma Radio Shop : 
WE HANDLE ALL STANDARD APPARATUS 

PROMPT ;';HIPMENT--ALL GOUDS SENT POSTPAID 

EUROPEAN RADIO CO. 
Mfn. of .Multi-Stage Amplifiers, C.W. & Spe,c:ial 

Apparatus 

1342 East 22 St., Brooklyn, N. Y. 

5XT P. 0. Box 808 5XT 
Oklahoma City, Okla. , 

H adiophone concerts daily 
7 :.m to 9 P.M. .'. 

' .. 
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Type "Q" Receiver ; 

I 
= 
§ 

AN IDEAL RECEIVING SET FOR 
AND SHORT WAVE AND R 

TELEPHONE RECEPTI 

I 
i 

This set is the most flexible receiving set on the 
market. With the use of the various sizes of Honeycomb §i 

Coils everything in the range of radio telegraph and l§ 
telephone reception from 200 to 25,000 meters is brought § 
into your home. Consists of a three coil mounting, and ;= 
three Variable Condensers of proper capacity. Tuning 

Detec~:t~~~dy '.h~'"· .. R-e~l'.'. di~fa.. . . . ......... $35.00 I F-

~ Price without 
I 
i 
i 
i§ 

i 
I = 
~ 

i 

D11ck' s New Radio Catalog No. 16 
Send 12c today for copy of the greatest radio catalog ever put be­

t.ween the pages of two covers. 

275 Pages--A Catalog DeLuxe 
Never in the hit;tory of radio was such a catalog printed. 
The radio data and diagrams embracing upwards of fifty 

pages, gives the experimenter more valuable and up-to-date in­
formation than will be found in many text books selling for ~',:111_ 

and -%1.00 could be spent for a dozen different radio cam.In,,. 
before you could gather together the comprehensive li,;ting ,)t 

radio goods found in this great catalog. i_: worth while 
....... A brief summary of the radio goods listed in this catalog: 
§ The entire radio catalog of the Radio Corporation, with a wealth of scientific 

1
6 

and technical data on C.W. transmitting sets. and all the diagrams for the assemb­
~ ling of these sets; the complete Remier catalog, which en1braces 25 pages, the 
~==_::: Westinghouse, Firth, Murdock, Federal, DeForest, Clapp-Eastham, Brandes, 
= Connecticut Company, Thordarson, Turney, 1v1agnavox Company catalogs, the 
- best products of Adams-Morgan. Signal and countless other manufacturers, in-
~ dudiri.g our own complete line of rndio apparatus, and many individual items and 
~ parts used in radio work today. 
~ Send only 12c for copy of this wonderful catalog. You will need no other i when you have Duck's, and you cannot find in all others combined what you will 
~ find in Duck's Wonder Catalog. 

= 
I 'The William. B. Duck Company 

Toledo, Ohio 

~ 
5 

I 
I 
i 
~ 

i 
~ 
~ 

I 243-245 Superior Street 

l11111111111111111111m1111H1llllllmm11111111111m111111111111111111111111m1Huw1111um11111111111111111mlllll1111rn11111111111111111111mm1111111111111 
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COMBINATION OFFERS 
-for RADIO CITIZENS 

Parado Combination Offer No. 1 for a complete 
receiving- set. 

2 Remler Variometera with dial. ... ,,,,,, .$14.00 
1 Remler Variocoupler, with dial , , , , , . , , . , , 6.40 
I Switch and 10 Contact Points(nickel-plated) l.00 
2 Stops and 3 Indicators, ( nickel-plate J , • • . .25 
I Murdock No. 56 H,-.adset . , . , , , . , , , , . , . 5.00 
I Burgess Battery, 2211.,. volts , ... , , , . . . 2.25 
1 Radiotron or Moorhead· Tube . . . . . . . . . . 5.00 
1 Murdock Rheostat ........... , . , .. , . . . . t.00 
l DeForest Socket ... , , , .. , , ... , . , , ... , . . 1.00 
1 Panel 6x22x1/ 8 ••••••• , •• , •• , • , , •. , . . 1.98 
7 Nickel Plated Binding Posts . , .70 
12 Feet connecting wire , . . . . . . . . . . . . . . . . . .10 
1 !)iagra.m of panel drilliBgs and hook-up of 

instruments , .. , , . . .... , . , , FREE 

Total .. , , .. , , . , . , , , , , , .... , , , , , ... , .. $..~8.68 
OUR SPECIAL COMBINATION PRICE, ... ,$34.80 

---, 
ftet our other Cornbinat.ion offers. Write 
for :F'ree Price List and BuJletins nn 
Parado Offers. · 

Peoria Radio Sales Co. 

Dept. A. 

PEORIA 
Illinois 

F-F SYNCHRONOUS GAP 
BALL BEARINGED MOTOR 
The MCITOR that ha• Made a Name for It.elf. 
Distingu1She11 ·Your Station, by Getting 'rho•• Peaks 
that Put Snap into Your Tranamia• ion. 
Far Greater Efficiency vdth Lesa Strain on Conden• er~ 

Here It is. The Com-plete MOTOR; Self-Excited, 
Ball-Bearlnged for Continuoua Service. 
Hook-Up Your Own Gap. Speed 18-00 R.P.M. 
Shaft % Inch Diameter, Extends 4 Inchea. 
Ready for Attachinll.' any Make or A.rranirementofGap. 
¾ RP. Frame, UO Volt, 60 Cycle, $34.0_o f.o,b. 
Cleveland. Ohio. Shi-pping Weight 25 Pound1. 
Order from Your Dealer or Send Check for Prompt 
Expreu Shipment. If via Parcel Po•t ban 
Remittance include Pootage and Insurance charttff. 
Or have n1 Ship C.O.D. Other voltage• and fre­
quencies at 1llgh,t additional cost. Also Jarirer •is•. 
OrderNow or Write Immediate~ torSYNl;HRONOUS MOTOR Bulletin31 I 

Th F Mf C OFFICES & WORKS e ranee g. o. CLEVELAND,OHIO,U.S.A. 
Canadian Representattvo; 6atteryServlce& Sales Co, H•milton, Ontario, Can. 

-for DEALERS and AGENTS 
G-et our ;Special Combination Offer~ to 

Dealers and Agents on apparatus made 

hy these v,:rell known ,~ompanies: 

JEWELL, MOORHRAD, DEFOREST, 

BALDWIN, GREBE, BRANDES, MUR­

DOCK, PACENT, ACME, FEDERAL, 

RADIO CORPORATION. 

\Ve 1·<cpresent the larg;;;it manufaeturera 

or the h~st, equipmettt made, lf yon arP 

ia.n agent or dealer i...,..t our s.pecial dis­

count list..s and bulletins. 

KLAUS 
RADIO CO. 

Dept 100. 

4th DISTRICT! 5th DISTRICT! 
RADIO MEN! 

LOOK AT THESE PRICES, CAN YOU 
BEAT THEM? 

Switch contact points, Brau, Doz. . , . , ..... $ 
Switch contact points, N. P., Doz •. , , .. , , . , , .. 

.25 

.30 
.07 
.09 
.40 

Binding Posts, Brass, Each , ... , , . , ... , , , .. 
Binding Posts, N. P. Each ...... , , .. , ... , . , .. 
Remler Switch Levers 1 u , ••.••• , •• , , • , • , , •• 
Fada Rheostat . , . , , ...... , , .... , , . , . , ... , . . 
\Vilcox Rheostat .... , .. , ..... , ..... , . , , , ... 
Magnavox .......... , .. , _ .. , ...... . 
Tuska Unaosembled Reg. Tuner . , , 
Fonnica Panela cut to order, Sq. In. . .... 
Our fully guarnnteed "B" battery . , . , , , 

221/s volt 15 cell plain . , .... , . , ... 
22½ volt 30 ,::ell plain . , .. . 
For variable add 25 cents 

LOO 
.65 

45.00 
21.50 

.02 

t.50 
2.50 

45 volt 60 cell plain , ... , , .. , , . , 5.00 

Ne_;;tf"'.f:i:!:!;h::t~~f'~~~ad~~. t~~~~ .".o~plet~ 35_00 
With each of these new HR sets we will give one 

B Battery free of charge. · 
We ""·rry a «omplete line of the famou• .!EWELL 
'rhermo-Coupie inBt:rnment.s. 
Our <!omplete i,.tock '1:Hlables UR to ship your utdiP.r 
i:.nme day i?"2!(!eived. F}st.imates furnished free on any 
CW or. t>hone installation. ·we have a blue-print 
fo!' you of a good CW hookup whirh you may have 
for the asking. ·we <,al't'Y a full stock of the fol­
fowing goods. Clapp-Ea.stbam. General Radio, ltem­
li::!r, Cunningham, MRgnavox, DeF1orest, li'e.deral, FQr­
mica, Chelsea, Murdock. Amrad, F'ireo, 'fllilka, RAC. 
Grebe, Acme, Esco. Ace, Turney. Shramcot Par.Pnt. 
Radio Co1•p't1, FADA. Brandes, Baldwins, Willard 
••A., Batterie.e, American Jla.diogram~ and Posta) .. 

SOUTHERN RADIO SUPPLY CO. 
.Box .550, St. Petersburg, Fla. 
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KLOSNER 

VERNIER RHEOSTAT 

For tl1e modern critical tube 

SIMPLE 
QUICK 

POSITIVE 
MICROMETER RHEOSTAT WITH ONLY ONE 

KNOB! 

See this new instrument at your dealer or send direct 
to us mentioning his name. 

Price $1.50 F.O.B. New York 
Sold on a satisfaction or money back guarantee. 

DEALERS: Send immediately for our attractive 
proposition. 

KLOSNER IMPROVED APPARATUS CO. 
2404 CROTONA A VE., NEW YORK, N.Y. 
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ATTENTION! 4TH DISTRICT! 
WE HAVE WHAT YOU NEED FOR THAT C-W AND PHONE SET 

We have a complete line of Radio Apparatus for C-W Sets, Phone Sets, Spark Sets, 
Reeeiving. The following are a few items that we carry in stock. Write for catalogue. 

FORMICA PANELS 
6i<!lx,'. .... , ........... , .... , , ... , , . , ,$1.00 
6xl2xy", ...... , . , . . . . . . . . . UIS 
(ix:18,c,i-; , , ..•.. , .•. , , , . , . . , , . , •..••. 2~00 
9-x.12:ttj)r .. , , ...•. , , , , , •. , ... , , , . • 2.00 
8x18x.,i, .. , , , ....... , . . 2.75 

NEW ,'.PPARATUS 
Federal UniverMI Plug,... , . . . . , . , ...• $1.75 
Federal Hand Microphone . , .... , ... , , .. 7.00 
Acme 200 W C-W Transformer . , , ..... , 16.00 
Acme 500 W c:-·w Transformer ......... 2.5.00 

12x18Xf\c .... , , ..... , ... , , ..... , . , 3.85 
12x24x,;r , ........ ,, .•..... , .... 5.35 

RADIOTRON TUBES 

Acme 150W :Filament Transformer . . . . 16.00 
!fhordarson 150 W Filam,nt Transformer .. 10.00 
Thordarson 300 W Filament Transformer .. 15.00 
R.C:.A. 325 W C-W Transformer ..... , , .25.00 
R.C.A. 750 W C-W Transformer . , . , . , .38.50 

UV-200 Detector ... , , , , , . , .... , . , , , 5,00 R.C.A. c.w Inductance , .. , , . , , , ... , , , , , 11.00 
UV-201 Amplifier , ·.,. ·, .. ·., .. · .. , .. 6.50 R.C.A. Grid I..eak for 5\V Tubes . , . 1.10 
UV-202 5 \Vatt Oscillator . , , , ... , , , , . 8.00 R.C.A. Grid Leak for 50 W Tubes 1.65 
UV-203 50 Watt Oscillator ......... , .. , .30.00 R.C.A. Microphone Transformer , ........ 7.25 

HOYT METERS NICKEL PLATED FLUSH R.C.A. 1/i, Mf. 1750 W Filter Condenoen .. 1.50 
TYPE R.C.A. 1 Mf. 1750 W Filter Condensera ... 2..00 

H. W. A. 0-2~,. 0-3 & 0-5 Amperes ..• 6.50 FADA Panel Rheostat , .. , .... , ....•.... LOO 
0-15 V A.C. Volt Meter.,, ... , ........ 8.00 FADA Power Tube Rheostat ........... l.35 
0-200, 0-300, 0-500 & JOOO MA , ..... 10.00 FADA Crystal Detector . . . ..... , ...... 2.25 
0-600 V with Multiplier , ..... , , , . , , ... 17.25 M_agnayox ~-~ 5 Watt New Type . , , .. , .45.00 
o 1500 V 'th M tt· 1· 28 so L1ghtnmg Switch 100 Amp. 600 V. , .... 4.110 

• w, u •P ter · · ·' · · · · · · ·' · • Tuska C-W Inductance tapped every turn .. 4.65 
BALDWIN PHONES Murdock :!56-·2000 Ohm Phones . . . . . . 5.00 

Type C •.• , • , ...•• , . , •.......... , , . , .12.00 Grebe CR~3 Special 150 to 1000 Meters .. 65.00 
Type E .•.•• , , ..•.. , , , , , ...........•.. 13.00 Grebe CR-8 same as above without Detec• 
Type F ..•... , , ....•.. , ..•...... , •.... 14.00 tor ....•.. , . . . . . . . . . . . . . . . . • . . . . • . 80.00 

CHELSEA RADIO Grebe CR-9 150 to 3000 meters .... , .130.00 
~ p 1 d Grebe RORK two stage Amplifier ...... , . 55.00 
~4 · ane type <:on enser with dial , .. , . . 4.25 Greb" RORD Detector & two atage Ampli-
:;3 Panel typ .. condenser with dial . . . . . . 4.75 fier ..•.... , ........ , ......... , , ... 75.00 
f.41 Bakelite dial 0-100 scale ....... •, ... 1.00 R.C.A. Se,ies Condenser UC-1015 ...... 5.40 
~42 Bakelite dial 0-50 acale . , ....... , , . 1.,00 R.C.A. UC-1014 Condenser .002 mid. . , . 2.00 

WE HAVE THE LARGEST STOCK OF RADIO APPARATUS SOUTH 
Listen for our Phone iXF-ciunday, '.fuesday and •rhursday Nights, 7 :30 to 8 :00 P. M. 

QUALITY AND SERVICE OUR MOTTO ORDERS SHIPPED SAME DAY RECEIVED 

63 Peachtree St., 
CARTER ELECTRIC COMPANY 

RADIO DEPARTMENT Atlanta, Georgia 

MONEY SAVING SPECIALS I-FREE 
Audlotron Tube--two Filaments .. , ... , , , .. , $5.00 
i:55 Murdock 2000 Ohm Wireless Headset, . . 4.00 
~6 Murdock 2000 Ohm Wireless He;ds.et ..• 4.50 
~55 Murdock 3000 Ohm Wireless H .. aclset . . 5.00 
::56 Murdock 3000 Ohm Wireless Headset ... 5.50 

I One Complete Microphone 
GIVEN TO THE FIRST 100 MAIL ORDER 

PURCHASERS .s,onding us an order for $,.1.00 
or more~ .0005 M. F. Grid Condensers .......... ,., .25 

.002 M. F. Phone Condensers., ....... ,... .25 
Varfable Grid Leaks 112 to 3 Megohms. . . . . . .li5 
Radio Service V.T~ Sockets , .. , . , . . . . . . . . . .75 
Paragon V.T. Sockets, .. , .. , .. , .... , .... .,;. .90 
Binding Posts Rubber Cap. per Doz. . , , .. , ?? :'15 
Fada Rheostats •••. , ......... , , ... , .... h .90 
Chelsea Dial & Knob .... , . . . . . . . . . . . . . . . .90 
Cyclone 221,1, Volt Small B. Battery .90 
Cyclone 22~.'0 Volt Large B. Battery ... , , . 1.60 
Cyclone 45 Volt Variable B. Battery ...... 2.75 
Eveready 22Y2 Volt Large Variable B Battery 2.so 
Murdock ,0005 Unmounted Variable Condnsers :i.00 
Murdock .001 Unmounted Variable Condensers 3.75 
4 Volt 40 Amp. Marko Storage Battery, , . , . . 7 .00 
6 Volt 40 Amp. Marko Storage Battery .... , . 10.50 
6 Volt 60 Amp. Marko Storage Battery ...... 14.00 
6 Volt 80 Amp. Marko Storage Battery ...... 18.00 
Above Batteries are fully Charged when shipped 

We d.o not charge for crating. 

The above 1,r-iceH wre F'.O.B. New Ym·k 

Hygrade Electrical Novelty Co. 
41 West 125th Street, New York 

To advertise our RADIO SE.RVICE "'" an, 
GIVING AWAY 100 MICROPHONES. 

These are' used instruments which have hN""n 
carefutly testea: and are guaranteed to be in 
first class working condition~ 

We purchased these ltigh grade microphone& 
ta.ken from telephone instruments recently re .. 
tired by a large tdephone system. After test­
ing them in our C.W. Telephone Sets we found 
them to meet the requirements better than the 
average new $3.50 to $5.00 Microphone~ 

B.,, one of the Lucky 100 and mak.- out your 
order at ·once. Below is a list of some of the 
Standard Radio Supplies carried in stock. 

Westinghouse Magnavox 
Grebe Hopewell 
Radio Corp. Acme 
Murdock Jewell 
DeForest Amrad 
Tuska Federal 
Remler Clapp-Eastham 
Signal Formica 

PIONEER ELECTRIC CO. 
137 E. 5th St., St. Paul, Minn. 
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THE CABINETS are con•trueted of selected quar­
t+?r suwed oa.k; stained inside and out; wa,xed and 
hand rubbed. PANELS are of grade M f• in. 
Formica. 6 ¼ in. high; grained finish. They are 
a,ttached to draw shelf, permitting eomplete assem­
bly to be instantly removed and used without 
,,.hinet, if deoiJ•ed. FILAMENT CONTROL RHEO­
STATS ,n·e of approved type. 

TELMACO SPECIAL BINDING POST CON­
STRUCTION iH used t,hroughout, entirely elimi­
nating ull wiring from the front of the panel. 

' AMPLIFYING TRANSFORMERS are of new type, 
ri.~i::tigned to opPrate with maximum. efficiency with 
the liPW type tubes. We furnish them FULLY 
MOUNTED. 

The GRID CONDENSER and VARIABLE LEAK 
are wired in the deter.tor circuit, the latter on 

·he front panel. SOCKETS are o! high grade 
,onstruction to fit tubes having standard four 
orong bases, LETTERING on panel is pantoirraph 
machine ,;ngra ved and filled with best grade of 
,,,bite enamel, 

FULL AUTOMATIC CONTROL JACKS are wired 
into these amplifiers. RADIO PLUG iM furnished 
with the above. 

TELMACO V ARIOMETERS and 
VARIO-COUPLERS 

VARIOMETER--Prlce without dial ••••• , • • $5.00 
With Remler Dial-Price ••• , •• , • • • • • • • 8,00 

VARIO-COUPLER-Price without dial , , • 4.00 
\Vith Remler Dial-Price •••••• , , • • • • 6.00 

Vacuum Tube Detectors 
and Amplifiers 

The Very Best That Skill and Experience 

Can Produce 

Telmaco's policy is to give better values. That 
is why we are forced to work overtime to fill 
orders. Last rnonth we \Yere cotnpelled to make 
111ight delays in shipments in a few instances. 
This we very 1nuch regret. \Ve have now in­
creased our facilities so that everybody will receive 
his Telmaco Apparatus promptly. 

PRICES 

Type TD-1 Telmaco Vacuum Tube Detector 
pnit , ••• , • , •.•••• , ••••• , .•••..• , •••• $15.00 

T:,ipe TDA- t Telmaco Detector and Single 
IStaa-e Amplifier Unit ••••• , , ••• , , •••. , . . 35.00 

Type T A-2 Telmaco Two-Stage Amplifier , • 40,00 
Type TDA-2 Telmaco Detector and Two-

Stage Amplifiers , •.••• , •.•• , • , , . , , • • • 45.00 

ORDER DIRECT FROM THIS AD. 
Satisfaction guaranteed always or money refunded, Send for our ,wmplete ,·atalogue '"r". 

1 You1ll find it intereating. 
Your panels "ngraved with our GORTON ENGRAVER. Price 6 eenta per letter. Minimum 

charge $2.00. 

DEALERS! \Ve are distributors for nearly all Standard Lines. Write for our Special Proposition. 

RADIO DIVISION 

Telephone Maintenance Co. 
17 N. LaSalle St., Chicago, HI. 
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TYPE 220 

KENNEDY 
INTERMEDIATE - WAVE 

REGENERATIVE ''.RECEIVER 

Lfoensed under A.rtn,~trong 
U.S. Ptztent No. 1,119,149 

The immense demand for this receiver that has developed since its recent announce­
ment confirms our belief that it offers more in concent·rated ,1unlity value than any 
other on the American market. Its range of 175 to :noo meters makes it very desir­
able for the man who wants more than a sl:ort-wave set offers but who is not interested 
in long-wave reception. 

If your dealer does not yet carry Kennedy Equipment, send us his name and we will 
mail you Bulletin 201 describing this unit. 

INCORPORATED 

~!ALTO BUILDING 

The "QSA" Line of Radio Equipment 

SERVICE?-Pshawl We could till a page talk­
ing about it. \Ve have, of course, the utmo•t 
confidence In our ability to live up to any 

promises we might make. But, since you a.re the 
judge, all we a,k is au opportunity to liemon­
atrate our ability ti> give you the kind of aervice 
you want. We list below, for your convenience, 
a representative group of radio supplies, Most of 
the items_ l!t!.'e just what you need to put :,our 
oet in ehai,e for real DX work. Well then, aend 
;our order in at once and give ua the chance 
to prove ourselves. We will awreciate tt. 
Radiotron U.V.200 detector ..... . $5.00 
Radiotron U.V.201 Amplifier , •••• , 6.50 
Radiotron U.V.202 S watt transmitter 8.00 
U.V.71.2 Intertube Transformer •.•• Jf.00 
*Fada detector comp. with crystal 2.25 
Acme IK.W. Spark Transformer •• 28.00 
Acme Amplifying Transformer • . . . 5.00 
Brandea Navy Type Phones ..•••••• 14.00 
*FADA Panel Mounting Rheostat .. 1.00 
PR-536 "A" Battery Potentiometer 2.00 
·t!',V, B Battery special at ........ 1.85 
•These are listed at the new reduced price. Ot 
eourse we handle man:, more Items than llated 
here, but that is wh:r we have a 

CATALOG 
Sent for 10 cents which amount v,i}) be refunded 
on initial purchase amounting to $1,00. Smid for 
it TODAY. 

Independent Radio Supply Co. 
3716 W. Douglas Blvd. Dept. H-12 

CHICAGO, ILL. 
"BETTER RESULTS WITH LESS EFFORT" 

SAN FRANCISCO 

THERMO-COUPLE 
f.NSTROMENTS 

FORC-W 
All lonir dbtance 0. W. operators me 

thermo-couple ammettta. 
Precise electrical measurements are the 

basis for the aucces•ful operation of IUIJ' 
C.W. set. 

Unreliable and Inaccurate in• trumenta wUI 
re1ult in the unreliable c,peratlon o:f an,­
•et. 

Government , Bureau of Standarda tffta 
have ahown Jewell th-ermo-couple inatru­
menta to be accurate and reliable. 

PRICE $12.00 
ORDER FROM YOUR DEALER 

Jewell Electrical lmtrument Co. 
CHICAGO 
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New Moulded Variometer 
WITH POSITIVE PIGTAIL CONNECTIONS 

Price 

TYPE M.V.G. 

FOR GRID 

$6.50 

TYPE M.V.P. 

FOR PLATE 

True to the thousandth of an inch. Its correct weight renders screws 
unnecessary for table operation-four screws are supplied for panel 
mounting. These instruments are in keeping with Marshall-Gerken 
high standard of quality. 

New "Read 'Em" Binding Posts 
15 STYLES-ENGRAVED-NOT STAMPED 

Antenna 

Ground 

Condenser 

Variable Condenser 

Tickler 

A-Battery+ 

A-Battery-

::\···:::,:i.':::i:;{:.::. 

•1ir 
Grid 

B-Battery+ 

B-Battery­

Plate 

Detector 

Phones 

Secondary 

Primary 

Complete Post and Knob 25c each 
Weatin1rhouae 
Remler 
Cunningham 

Diatributon for 
Pacent 
Signal 
Murdock 

Radio Corporation of America 

Jewell Metera 
Weston Metera 
Cooper Battery 

1-he Marshall-Gerken Co. 
MANUFACTURERS & JOBBERS 

TOLEDO, OHIO 
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I
.,,_.,--....... PATTERNS 
Solllething New In Radio 

One nf the for;;­
n1ost Radio engineer, 
has eonstl"ucted this 
set .for us~ specially 
for the amateur, and 
by our modern, novel 
methods of e,mstruc­
tion~ .anyone is able 
to mak" an elficitmt 
apparatus for the re­
c<,ptionof wave-lengths 
up to ,',l)Q meters. 

Tn building a Radio 
i1ppaeatW! the lack of 
nre;::tm:.niral l{nowled~ 
often handicaps the 
nm.ateur in HUCh a 
way that the instru­
mf'nt he !milds has not 
the • tandard made ap­
r,~ara nce which is de­
sirable in any ltadio 
f.'!)par,,.tus. In order 
to 1·emedy I.his, and 
:;r.ive the amateur a 
chance to turn out 
a.11 ef"ficient and hand .. 
some looking instru­
ment, we have design­
,ed a special set of .pat­
-terns enabling anyone 
1;o make II standard 
""""' v<"r with all the 
improvements that ~an 
be found in expensive 
r""dy-made apparatus. 

Complete and V!C-ry 
,~xplieit directions g-o 
with the pattern which 
i• furnished in a heavy 
envelope 9x12". 

'rhe aet eonois ts of 
two blue prints, aize 
eaeh 19x21 Inches and 
a four page 11'<'12 in. 
direction-pamphlet. 

Complete short wave 
regenerative aet. I

-No. !.. c,,mpi~ 
pnttern for short 
1;vr1vic regenerative 
aet eHch vrevaid 

SOc. 
FOR SALE IN ALL GOOD RADIO STORES 

lf your dealer cannot rm:ppl'lf yo11, send your orde,r to us. 

Consolidated Radio Call Book Co., Inc., 98 Park Place, New York City 

OF COURSE 
You want your goods shipped promptly and post­

paid. Save both time and money by ordering directly 
from this ad. 

Ql-A new Short~Wi>ve .Regenerative Set unwired, 
Formtca panel, e1<cellent finish, range 150 to 
600 metel'.lJ • , •..•••••• , ..••••.•••. , •••• , , $28.00 

Q2-Radidtrt>n ::200, detector ... , ....•• , . . . • 5.00 
Q3-Radiotron l:2O1, amplifier •• , , ....• , . , , . • 6.50 
Q4-Radiotron ::202, transmitter , .. , , , .... , . . 8.00 
Q5--Murdock Moulded V-T Socket , . • . . . . . • • • • 1,00 
Q6--Crosley Porcelain V-T Socket , . • . . . . . . .60 
Q7-Power Tube Rheostat, 5 ampere . , •• , • • • 1.85 
QB--Firco Amplifying Transformer , ••.••. , , , • 5.00 

. Q9--Murdock 43 plate Variable Condenser , • • 4.50 
QlO--Amrad Variometer (honeycomb) .. , •.. ,. (l.1O 
QJ 1-Amrad Variocoupler {honeycomb) .. , • , • 6.90 
Q12-Anti-Capacity Switch •.. , •• , •.•. , .... , ::,USO 
Ql3--Murdock l!56 Phones . , , .•. , ..•.. , , ••• , , 6.00 
Ql4--Baldwin Amplifying Phones , , . , ....... , . 13.75 
QIS-Large Burgess "B" Battery, 22'/:i volt,. 2.25 
Q16-Bu.rg:ess "Baby 8° Battery, 4V2 volt . • • • • ..4-0 
Ql7-Laminated Nickel Switch Lever . . • • • . . • • • ,65 
Q!S-Large Nickel Switch Points ...••••• , • • .04 • 
Q19--Large Nickel Binding Posts , ...•...• , .U ... 
Q2.0--Cabinet 6"x14", Flemish Finish •...• , • • 3.30 
Q21-Fonnica Panel for same ... , ..... , , . . . • 2,10 

Our new Radio Catalog df'scrlbes Radio Telephones 
lrom 10 watts to 2 K. '\V. $45 lo $4000; Spark 
Transmitters; Receiving Equipment; Antenna Ma­
terials: and the best line of Parts ever offered- It 
wlll be &ent free with any order of $1.00 or more from 
this aavertisement; or mailed to any other address 
on receipt of 25 cents in stamps, which v,;U be re­
funded on the first order for $1.00. 

CRAIG AND LOUGHBOROUGH 
Norwood Nat. Bank Bldg., Norwood (Clucinnati) Ohio. 

BUY YOUR 

Radiograms 
Relay Radiograms 1 

Radio Postgrams 
Direct from the Printers' 

and save money! 
100 Radiograms (1 pad) ........ . $0.20 
100 Relay Radiograms ( 1 pad) .. , . ,25 
100 Radio Poatgrama, printed on 

Government Post Carda ........ , 1,75 
Carrying charges prepaid when cash ac­
companies order. No order :for less than 
$1.00 accepted. ,, 
You'll like our design, and we guarantee 
;the quality. Or<ler a supply today upon I 
conditi.on that we refund your money if 
you are not delighted. 

PENN PRINT S1-IOP 
~~~ 1 lQ-R, Reading, Pa.. 

DESIGN CONSTRUCTION REPAIR 
Service for th" Amateur 

Beginning ,fanuary first 1P2~ " test curve will he 
furnished free of eharge with every UV200 and 
201 Rad\otron Tube purchased from u~. 

New England Radio Engineering Co, 
:380 LaGrange St., Boston 32, l\,Lu.,. 
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-
THE RADIOLECTRIC SHOP COMPANY 

919 HURON RD., CLEVELAND, OHIO 

RADIO • PRODUCTS 
'I;/ 

EVERY ARTICLE LISTED READY FOR IMMEDIATE DELIVERY 
UPON RECEIPT OF YOUR ORDER 

"73" AERIAL EQUIPMENT. 
"73'' Antenna Cable, 7 Strand # 22 
per 100 ft. $0.65. Add 10c per 100 for 
Postage. 
"73" Antenna wire l;14 hard drawn copper 

per 100 ft., ....•.•..•.....•••... ; .. . $0,45 
"73" Ball typ,e Insulators (for receiving) ,40 
"73" if/, inch Insulators ( for receiving) AS 
"73" ~O. inch Insulators (for sending and 

receiving) . , .....•••..• e ••••••• · •••••. ,90 
0 73" Le-ad-in Insulators .•••.. , o ~ •• ·• *. • .SO 
"73" Lightning Switch 100 Amp. 600V. 7.00 

Our Insulators do not pull out or turn white. 

AMPLIFYING. TRANSFORMERS 
UV712 Radio Corporation, latest model. .$7.00 
F,-deral. Model 226W ..•.. , .•....•.. , .• 7.00 
General Radio j:231A for Radiotrons. . . . 5.00 
Acme Type A-2 semi mounted .••••..••• 5.00 
J-K .•••.•• , •••• , •••••••••••••.•..••. 4.50 
Rhamstine . . • . • . . . • • • • • . . • . . . • . • . . • . . 3.50 

"B" BATTERIES 
"Victory" 13V. Storage 2 year guarantee 3.75 
HVictory~' 25Ve Storage 2 year guarantee 7.50 
"'Victory" 50Y. Storage 2 year guarantee 15.00 
"Victory" Re,:tifler for charging ..• , . . . . 3.00 
114 American" :!t.5763 small. • • • • . • • • • • • • • . • 2 .. 25 
u American" '!:5766 tapped ..• , •.••.• , , • • • 3.00 

AMPLIFIERS 
"Wimco" 2 stage Iron shielded ..•... , •... 50.00 
"Wimco" Detector and two stage Iron 

Shielded .............. , ... , , .•....• 70.00 
"Wimco" Detector Control Iron Shielded 22.50 

LOUD SPEAKERS 
Vocaloud Station Type, .•..... ,, ...••• ,30.00 
Type R Magnavox ..•.•..•..... , .•••.•• 45.00 

PLUGS 
Firco Bull D,,g Grip.. .. . .. . . .. .. . . .. .. 2.00 
Federal j;IS takes tips, wire, •pades, tinsel l.75 
Federal ~14213, ..... , .••... ,,, .•••....• 2.00 

VARIOMETERS 
"73" Variometers, com:}>lete .......••••.. $5.00 
Parts ~,73•, Variometera . . . . . . • • . . • • • • • 2.50 
Tuska Variometers .. , .• , , .......••..• 6.25 
R mler Val'iometer$ , , . ; 6,00 

KNOBS AND DIALS 
Tuska, flush type 4" . , , . , , , , . , ... , , , , . 1.65 
Chelsea,. Molded Bakelite 31/," ...• , , . , . 1.00 
Amrad, 90 and 180 degrees , , . , . , , , .. , . .80 
"73" Navy Tvpe, Nickeled, 4" . , .. , . , . . 1.25 

Specify size shaft on or• 

SOCKETS 
Chelsea , ... , . , • , , . , . , , , , ... , , .... , , . , $1.00 
General Radio . , ..•........... , . • . . • . . 1.50 
Paragon ..•. , ...........•....•....... 1.00 
Murdock .....••. , ......•...•..••••..• 1.00 
Crosley Porcelain . . . . . . . . . . . . . . . . . . . . • .60 
J-K Porcelain , , ... , .. , ..•..•....... , . .SO 

METERS 
Hickok Dynamometer type for A.C. or 

D.C •.....•...•....••..•.•.•.......• 10.50 
Milliammeters any readings up to 500 MA 10.50 
Voltmeten any readings up to 1000 Volts 10.50 
Ammeters any readings up to 25 Amperes 10.50 
Thermo Radiation Meters readings up to 

15 ampere,. . , ..... , .. , ..•.......... 15.00 
These instruments in moulded Condensite cases 
for flush mountings. 

TRANSFORMERS AND RECTIFIERS 
Acme 50 watt unmounted ....•••••• , ..• 12.00 
Acme 50 watt mounted .. , .••. , •..... , . 15.00 
Acme 200 watt unmounted .... , ••... ,, .16.00 
Acme 200 watt mounted ..... , ...... , .. 20.00 
Tuska 100 watt mounted .... , ...... ,.,, 16.50 
F -F Bantam Battery Booster .....• , . , .. 15.00 

PHONES 
Murdock 55'• 2000 Ohms, ..•. , ...... , . 4.50 
Murdock 56'a 2000 Ohms. . . . . • . . . . . . . . 5.00 
Murdock 55's 3000 Ohms ..... ,,., .. ,. ,15.50 
Murdock 56's 3000 Ohms ...•....•..... 6·.50 
Federal 2200 Ohms ..•....•...... ,, .... 8.00 
Federal 3200 Ohms., ..... , ............ to.so 
Baldwin Type C 2000 Ohms ...•........ 13.75 
Baldwin Type E 2000 Ohms ........... , 15.00 
Baldwin Type F 2000 Ohms .......... ,, 16.25 
Baldwin Type G Latest Improved type 17 .50 
Brown Type A 4000 Ohms ........ , ... 18.00 
Brown Type B 8000 Ohms .... , ....... 20.00 

INDUCTANCES 
Tuska Moulded, tapped every turn .... , . 4.65 
Tuska Moulded, tapped every third tu~n 4.15 
Wimeo 25 Turn edgewise wound for 50 

walt tubes .............•....•. , ... I 0.00 
Wimco 50 Turns ....•........ , , .. , ... 13.50 
Tuska Moulded tube for inductance 

(threaded) . , . , ........ , ... , .. , . , , , . 3.15 

"73" PUNCTURE PROOF C.W. CONDENSERS 
1 MF 1500 Volts,., ..••............... 4.00 
2 MF 1500 Volts ................ ,, .... 5.00 
5 MF 1500 ·Volts .......... , ........... l0,00 
2 MF 2500 Volts ............ , ... , ..... 15.00 
2 MF 4000 Volts ..... ,, ... ,, ..... ,,,, .23.00 
5 MF 2500 Volts .........•............ 30.00 
"7~," Variable Grid Condenser ....... , . . .65 

Detector Tubes $5.00, Amplifier Tubes . .1§,50, 5 Watt Power Tubes $8.00 

ORDER NOW-DO NOT DELAY 

Our eataiog now ready. Is your name on our mailing list-? A card ·will do it. 

. The . Radiolectric Shop Company 
919 HURON RD.,· ·- CLEVELAND, OHIO 

ORDER ViA RADIO 8BBW 
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THE LATEST 'IA-A 10 to 1 RATIO 
AUDIO FREQUENCY AMPLIFYING TIWISFORMERS 

With the lntroduetion of the new UV-201 and C-801 Cunningham amplifyfn• 
tnbes we fonnd lt necessary to design an Audio Frequency An,pllfylns T......,. 
fonner that would meet amplification and internal resistance constant• which 
are quite different from those or the previous tubeo. "A-A" amplifying traaa­
former• are scientifically deoigned for .-.ommerelal manufacture and are mad• 
strictly on a quality basis, They are most ellicient because the turn ratio and 
,·eaistance o! the windings are auch that maximum amplification ia obtained 
without distortion in the telephonic currents. The eoila are wound w1th ;!i;U 
enameled wire with treated paper insulation between the layero of winding and 
the convolutions of wire are spaced to cut the turn to turn capacity down to 
the minimum. This is a big factor in eliminating dlatortion--eommonly known 
aa lmwling. All of our transformers are impre;:nated In a special wa,o eom• 

TYPE R3 
MOUNTED $4.50 

pound by the vacuum process, , 

UNMOUNTED $3.50 SEMI-MTD. $4.00 
Our first trftnsformer having a ratio of 3 to 1 has proved to b-, moat effi­
cient on Marconi VT'•• Moorhead, Western Electric and similar tubes 
and will aJ,.o be found desirable on the 3rd or 4th step using the UV201 
tubes with our new transformer on the lat and 2nd stage. It la known 
"" AA Type R2. . 
MOUNTED $4.25 UNMOUNTED $3.35 SEMI-MTD. $3.80 

The "A-A" Power Tube Socket 
This socket ls designed for nae with the uv· 
208 and the C 1103 60 watt power tube. A 
well made, nice appear!nir 11oeket, with lnaula­
tlon designed to withstand 8000 volta. Sock­
"t 1tnd base shell are of bras& with Bakelite 
strips eontainit11r . blpding po&t t..rminala. 
Shipping weight, Z p,>\,lnda. 
No. R-4 Power Tube S..Cla:.-t, ~- ••• • $3..00 

A-L L -A M ER I CAN 
ELECTRICAL MFRS. 

1516 N. Lorel Ave., Chical'o, Ill. 
TYPE R3 SEMI-MOUNTED 

~;i.. 1/, '~ 

-~·WIRELESS 
~- CATALOGUE 

Radio Amateurs of 
COLORADO, UTAH, WYOMING, 

NEW MEXICO and NEBRASKA 
Please Remember 

~ Whether you are interested 
~- fo a complete radio receiving =- •mtfit, or a half a dozen 
==-.. 1-iinding posts, you'll find the 
-- oarticular instrument, best 

for your needs, in- Corwin's . 
cat.alogue. Send 10 cents, · 
(credited to your first o-rder) 
for Your copy today!. 
Where's the nearest mailbox? 

A.H.CORWIN &CO. 
4WestfurkSt.Dept.OO. 
Newark New Jerse11 

I 
Radio Storage Batt~ries ._ 

6 volt 40-60 amp •..•.... . $10.00 
6 volt 60-80 amp ••.•.••.. , 12.00 

All Brand New and Guar&llti,.,,a'if' 

W. & G. TUFTS 
336 Newbury St., Bo•to)h MaH, 

DENVER 
HAS THE LARGEST WIRELESS 
SUPPLY STORE in MIDDLE WEST 

Everything in Radio Supplies. 
We Are Distributors of 

REMLER, COLIN B. KENNEDY CO., 
DEFOREST RADIOarid W. J. MURDOCK 

EQUIPMENT. and PARTS 

WE MAKE IMMEDIATE DELIVERY 
Write for our Bulletins and Price List. We wl!l 

·,give prompt Mail Order Service by Paree! Po!t 
or I~xpress, a..a requested.. Our 0 "REYNRAD" 
<thort-wave Coils are be•t on the market-$2 eaeh. 

REYNOLI>.S RADIO CO., Inc. 
613 19t~ ~t.,' i DENVER, COL. 

REC~YE ON A COIL AERIAL 
ELIMINA'rE THAT QRM 

Complete set of curves and tables giving wave 
length ranges of coils of various numbers of 
turns with different tuning capacities. 50c 
11,;~r eopy. 

C. A. DAVIS & CO. 
2371 Champlain St., N. W., Washb>.ion, D. C:. 
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DO YOU KNOW ? • 
CAN SAVE MONEY 
CAN GET REAL SERVICE 
CAN SAVE MUCH TIME 

SEND FOR THE 
RADIO CORPORATION 

Book of CW 
INSTRUCTION $0.25 BY 

SENDING YOUR ORDER TO "MISSOURI" 
VACUUM TUBES 

No. UV200 Radiotrons detector •..• , ••• $5.00 
No. UV201 Radiotron Amplifier . • . . . . . . . • 6.50 
No. UV202 Radiotron 5 watt ..•. , ..• , • . • 8.00 
No. UV203 Radiotron 50 watt •..... , .•. 30.00 
No. AP Amplifier oscillator • . . . . • . . . • . . . 6.50 

B BATTERIES 
No. 766 Eveready 22% volt variable • . 3.00 
No. 774 Eve~eady 43 volt variable .. , ••• 4.50 
No. 765 Eveready 22\~ volt .2.00 

REGENERATIVE RECEIVERS 
No. CR-3 Grebe Relay-special 175-680 

metc,rs •••••••••.•..•..••.••.•. , , .•. 65.00 
No. CR-5 Grebe super-special 175-3000 

met,-u with detector complete •...•... 80.00 
No. CR-8 Gnbe 175-1000 meters with de­

tector latest type ahort wave set ... 80.00 
No. CR-9 Grebe 175-3000 meters complete 

with det. & 2 stage amplifier ...•.. , .• 130.00 
No. CR-6 Grebe 175-680 meters with det. 

and 2 stage amp. phone & series cond. .. 160.00 
No. RA Westinghouse 170-700 meters ... 65.00 

PLUGS 
No. 50 Pacent universal type., •..... , ..• 2.00 
No. 34a Firco flat type •...••..• , , . . . 2.00 
No. 35b Firco Round type ........ , , . . . 2.50 
No. 1428-W Federal brass •.•...•.•. , .•. 2.00 

JACKS 
No. U.?.2-W Federal closed circuit...... .85 
No. 1423-W Federal two circuit ... , ....• 1.00 
No. 1435-W Federal automatic control. .. 1.20 
No. 1438-W Federal automatic control. .. 1.50 

RECEIVING SETS (Cryatal) 
Westinghouse "Aeriola" with phones ..•... 25.00 
DeForest crystal receiver •..........••. 25.00 

TELEPHONES 
No. 56 Murdock 2000 ohm ..•..•.. , , . • . • • 5.00 
No. 56 Murdock 3000 ohm • . • • . • . . • • . 6.00 
No. C Baldwins •••..•....•..... , .•. , 12.00 
No. E Baldwins ....•.. , ••••....••.•.. 13.00 
No. F Baldwins ..... , ....•••...••....• 14.00 
No. G Baldwlns new style static-proof .. 15.00 
No. C Baldwlns single unit only , .•... 6.00 
No. Brandes "Superior" type . . . . • . . • . • . 8.00 
No. Brandes "Transatlantic" type .... , • 12.00 
No. Brandes "Navy" type .....•••..... 14.00 

BOOKS 
Practical Wireless 1'el. bv Bucher. . . . • . . . 2.25 
WireleS& Experimenters Manual by Bucher 2.25 
How t<> pasa US C.ovt. exams by Bucher .75 
How to conduct a radio club by Bucher ,75 
Practical amateur stations by Bucher.... .75 
Radio Corporations CW Instruction...... .25 

V ARIOMETERS 
No. 500 Remler moulded ......... , .... $6.00 
No. 50l Remler with dial & knob ...... 7.00 
No. I Tuska moulded type .......... , . , 6.25 
No. 2 Tuska with dial moulded ..•... , , 7.50 
No. ZRV Clapp-Eastham with dial .... , . 6 50 
No. Amrad with knob & dial ....•.... 6.10 

VARIO-COUPLERS 
No. 503 Remler moulded type , , . . . • . . . 5.40 
No. 2163 Amrad with dial ....•....... 6,90 
No. 3 Tuska moulded with dial .... , . . . . 8.50 
No. ZRV Clapp-Eastham with dial ...... 7.50 

AMPLIFIERS 
No. RORK Grebe 2 stage ............ 55.00 
No. RORD Grebe det. & 2 stage ........ 75.00 
No. 333 Remler l stage • . • . . . . . . • . . . . 9,00 
No. DA Westinghouse det. & 2 stage ... 65.00 

LOOSE COUPLERS 
No. 344 Murdock 1500 meters •.... , . . . . 9.00 
No. F-673 Clapp-Eastham 3000 meters ... 14,00 

LOUD SPEAKERS 
No. R.3 Magnavox new model .......... •lS,00 
No. Vocaloud station type ... , , .. , .. , ,30,00 
No. 400-W Federal "Plelophone" ........ 14.00 

CONDENSERS (variable) 
No. 1500 Wireless Shop .0004 mfd •..•... 6.00 
No. 2500 Wireless Shop .0006 mfd. . . . . . . 7.50 
No. 3500 Wireless Shop .0008 mfd. . . . . . . 9,00 
No. CV-500 DeForest .0005 mfd. . , , ... 4,75 
No. CV-500 DeForest Knockdown .0005 

mfd. . •........ , .................. , • 3.00 
No. 3660 Murdock mounted .001 mfd •... 4.00 
No. 367 Murdock mounted .0005 mfd. . . . 3.75 

CONDENSERS (fixed mica) 
No. 577 Dubilier all capacities ... , . . . . . 2,00 
No. UC1014 Radio Corp •. 002 mfd. . .... 2.00 
No. UC1015 Radio Corp. .0003, .!)004, 

.0005, 7500 volts .....•........•. , . 5.40 
No. ROCC Grebe .0-002 mfd. 1000 volts. . 1.00 
No. ROCD Grebe .0005 mfd. 1000 volts.. 1.20 
No. ROCF Grebe .005 mfd. 1000 volts. . 3.80 

COILS (duo-lateral) 
DL-25 ....... ,$1.40 DL-300 ....... $1.75 
DL-35 .... , ... 1.40 DL-400 ... ,, .. I.BO 
DL-50 ........ 1.45 DL-500 ....... 2.00 
DL-75 ........ 1.50 DL-600, ... , .. 2.15 
DL-100., .... , t.55 DL-750 ... , ... 2.30 
DL-150 ....... 1.60 DL-1000 ...... 2.55 
DL-200,, ..... 1.65 DL-1250 ...... 3.00 
DL-250 .. ,, .. , 1.70 DL-1500., .... 3.45 

COIL MOUNTINGS 
No. 400 Remler 3 coil mounting ... , ... , . 6.50 
No. ULC-100 DeForest 3 coil with gears 8,50 

WE HAVE ALL STANDARD MAKES OF APPARATUS OR PARTS 
AT REGULAR LIST PRICES 

LET "MISSOURI" SERVICE REACH YOU 
SEND US YOUR ORDERS .NOW! 

MISSOURI RADIO SUPPLY COMPANY 
4623 MARYLAND AVE., DEPT F-1 ST. LOUIS, U.S. A. 

PLEASE INCLUDE SUFFICIENT POSTACE WITH A,LL MAIL ORDE'RS 
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J-RAY 
and Variocouplers 
in knockdown form enable you to 
make a large saving in the cost of your 
receiving set. Forms 4% 0 square, 
1 %. " wide, of beautiful non-shrinking 
mahogany, guaranteed to be the 
prettiest variometer and the best value 
on the market. 

Order a set today and be convinced. 
Money back if not satisfied. 

Variometer, complete parts, aa shown, unwound, $2.00; wound, $3.80; 
Variocoupler ball, as shown, unwound, $0.75; wpund, $1.10; Formica 
primary tube, wound, 7 taps, $1.20; unwound, $0.40 .. Complete vario 
set, 2 V ariometers and 1 Coupler, wound ready to assemble, $9. 75. 

All holes drilled, bearings, directions,· etc., furnished. 
Let us supply your Radio wants from our complete line of apparatus 
Acme, Radio Corp., Grebe, Murdock, General Radio, Jewell, Clap-p-

Eastham, Baldwin and all leading makes of appraratus available for 
immediate shipment. 

J-RA Y MFG. CO. 
2131 DE KALB ST., ST. LOUIS, MO. 

~~ewCatalog~E'D~E 
~~\O'~lu~ offthepressr DJ:. 
'\~£ 'O Keep up-to-date. Learn 

i;\ ,,,_...df about all the big recent 
~ ~"'.'.\'' i.mprovements in radio ap-
Y,,-"' paratua. 

"" ·· 84 pages chuck full of 
24-Hour best and biggest values of 
Service America's 5Yleading man­

We pay all 
Shipping 
Cl~ti"e• 
Get the 
latest 

ufacturers. Most complete, 
includes everything. 

Two N-S LEADERS 
Red-Head Radio phones, 
8000 ohms, military head 
ba11d with cord $8. A.·o· . 
complete p..,,. pair .v 

Don't buy Arlington Tested Cry -
till you •ee stals; Galena or Silicon. 
thi• catalog, Certified super- 25c 

sensitive Percryatal • 
W'rile for Big F,.,,, ·catalog Today 

'l'HE NBWMAN. STERN CO. 
'l9wman--Stern Bldg~ o-..i ...... Olde 

THE FAMOUS Vocaloud, j4Bull-dog 
Grip" interc,hangeable Telephone 
Plugs, Saco-Clad transforme~,, V ~ 

1:•atone apparatus and other Fired ·pro­
ducts are for sale by all leading dellif:!rs. 

JOHN FIRTH & CO. 
18 Broadway, N~'.11' Yt,rk 

Wireless Amateurs 
Attention! 

If you want service, order from us. 
We carry a large stock of High Grade 
Wireless, Apparatus of our own and 
other manufacturers. 

SPECIAL! 
Vacuum Tube Sockets •••••.••.• $1.25 
Rheoatata . . . . . . . . . . . . . . . . . . . . 1.25 
22¾ Volt •,C,B" Batteriea ....•... 1.50 
Rasco Diala ..•......... , . . . . . .60 

,)')lubber Binding Poata. . . . • • • . . . . .20 
Teated Galena ... •~.............. .40 
~teral Wound Coila. All Size• • 
Send 5c for our large illustrated catalog. 

.J.. M. PAQUIN, 
~ ELECTllJCAL SHOP, 

787 Quee11 St. Weat, Toronto, Ont. 

Telephone and Mµ.sical Concerts 
:«ilit 

If ·you want to hear them, get our simple 
diagram and hook up advertised this issue 
under classified. advertisements. 

VIRGINIA NOVEL TY COMPANY 
Martin1hul'g, 
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MEYBERG -
The Largest Radio Stock on the Pacific Coast 

SAN FRANCISCO 
Ev~rything the 
Amateur Wants 

Stocks Guaranteed-Prompt 
VACUUM TUBES 

C300 Cunningham Detector •••.•••...••.• $ 5,00 
C301 Cunning-ham Amplifier •.•..• , .• ;.:.· 6.IIO 
C.102 Cunningham S Watt Power •. ,..... 8.00 
C303 Cunningham 50 Watt Power •• ,•• .•• 30.00 
lJV200 Radiotron Detector ..•• , •••.•••• ; 5;00 
UC201 Radiotron Amplifier •. , .. ,,,.,,... 6,50 
UV202 Radiotron 5 Watt Power......... 8.00 
UC203 Radlotron 50 Watt P-er ..• , .. 30.00 
Moorhead Eloetron Relay •••• , ••••• , •• , 5,00 
Moorhead VT Amplifier .. , ••••••• , , ••• , S.50 
Moorhead VT Transmitter.............. 7.SO 
Moorlu,ad Rectifier Tube •••••••••• ,..... fl,7a 
All tubes pOllltage postpaid. 

AMPLlFYING TRANSFORMERS 
231A Ge...,ral Radio ..•• , ••••••.••.••• $ 11.00 
126W Federal: •••••• , .•••••• , •••• , • • • • 7.00 
A2 Acme-Unmounted . . • • • • • • • • . • • • • • • • 4.ISO 
A2 Acme Semi-mounted .••••• , ••• , •••• , 11.00 
A2 Acme Fully mounted. • • . . • • • • • • • • • • '1 .oo 
UV712 RadiotroA ..••••••• , . , ••••• , • • • 7.00 

EVEREADY BATTERIES 
765 Small 221/, Volt B ................. $ 2.50 
766 Large 22'1. Volt B .•••••• , ••• ,..... 3.1!0 
774 Variable 43 Volt B .••• ,............ 5.00 
746 Special 108 Volt Amp. B ••••••••••• 18.IIO 
8 Volt 40 Amp. hr. Storage •••••••••.••• 18.20 
8 Volt 60 Amp. hr. Storage •.••.•••• , ••• 21UIO 
6 Volt 80 Amp. hr. Storage •..•..•.••.•• 24.0S 

REMLER APPARATUS 

LOS ANGELES 
Send for 32~page Remler 
Catalogue-juat off preH 

Service From Either Addreaa 
Federal 1438 Automatic Filament Con-

trol Jack .•••••.•.. , ....•••••.••. , • 
WMtern Electric Plugs ..••••••.•. , .•• , 
Federal Plugs ..•...•.••••..•.• , ...•. 
Pacent Universal ..•.••••.••.•.......• 

SOCKETS 

1.55 
1.3t) 
2.00 
2.00 

No. 92 Remler Socket .••••• , ..•. , ...• ,$ 1.110 
No. 156 G"neral Radio . , • • . . • . . • . • • . . • t.llO 
No. 550 Murdock . . • . . • . . • . . . . . • . . . . • t.oo 
No. R300 DeForest ..•. , •..••.•..•..•. , 1,116 
De Forest Moulded Bakelite ..• ,........ 1.40 
. . . VARIABLE CONDENSER~ ••..... 

No. 230 Wireless Shop Panel Mt«. ,OfteS, .• 3_.. 
No. 430 Wlrel"s Shop PIUIDl Mq. ,NI. , IS..n 
No. 8.10 Wlreles• Shop Panel Mt,: . . 0018. . 7.50 
No. 1 Chelsea Mtd. ,001 t ..• , ••..•..•.. , 11-00 
No. 2 Chelsea Mtcl. .000/8 .. .. •••••••••.. '-N 
No. 3 Chelsea Unmtd •. 0011. • • • • • • • • • • •. 4.!14t 
No. 4 Chelsea Unmtd. .0008............ 4:N 

REGENERATIVE RECEIVERS 
Myco 012 175 to 21l000 meten Detect•,. 

2-step Amp. less C'.oil• and Tubes .... $1•15.H 
CR3 Grebe Relay Special. . . • . . • . . . . . • . . 88.oe 
CR.SA Grebe TuhP. Contrc,I self-contained, 4'7.lle 
CR5 Greb• 1'11'1-3000 meters tuba c..,.trol. 111.09 
CR8 Gr•b• 175-8110 metera Det. 2-sta,, .. 21e.oe 
CR'7 c;,..,b., 5000-20000 1-1' ,..,.,,. 

Special. ........................... a..oo 
Moulded Bakelite Variometers •.•••••••• $ 8.00 C. W. APPAJtATU!!I 
1103 Moulded Bakelite Varlocouplen..... 5.40 JEWELL METERS 
100 3" Bakelite Dial and Knob.,....... 1.00 0-100 Milliamp• Flush Mt& . •••••• , ..• 
330 Detector Panel Moulded Bakelite.... 8.00 0-250 .Mlltiampa Flush Mts . ..•... , ,c •• 
331 Amplifie,• Panel leu Trana former. , • • 8.00 0-500 Milllampa Flush Mt!I', ..••••• , , .• 
333 Alnplilier Panel leas Tranaformer... 9.00 0-15 Volts Panel Mt&. back--. ........ . 

(with cam switch) 0-500 Volt Meter,, •••••••••••••••••• 
1110 Jr. R"'°•tat ..•..• , ••• , , , • •,. •,... t.00 0-1000 Volt Meter •• , •••••••••••• ,.,. 
94 A Battery Pot8"tlometer trnft .••.•• ,. .75 0-11100 Volt Meter .• , ••.•• , •••••••• ,. 

.... .... 
a.oe ••.oe 1•.-2s ... •.oe 74 K1tob and Lever for above., •• ,,..... .45 0-1, 0-2, 0-21/,, 0-11. Tbenne eouple,l 

96 Variable Grid Leak .••.• , , , , , , , • , , , • ,60 Radiation Meter Fluah Mtd. • • • . • • • • 12.N 
97 Fixed Grid Condenser. . • • . • . . • . • • • • • .35 
400 8 Coil Mounting on base........... IUIO MOTOR GENERATOU 

3 Coll MounTtins•_pfoHrOPNanEeJS Mq. . . . 3.80 Westfnshouae 100 Watt UO Veit N cy.i. 
ELE AC 500 Volt DC •.•..•••.•.••.•••••• N.N 

BrandN Superior .....•••.•.••.••.•••. $ 11,00 W•tlna'bouse 250 Watt llO Veit H .. 
Brandea Trana-Atlantic .•••• , .•• , • • • • • 12.00 cycle AC 1000 Volt DC 'llrith 87 Veit 
Brandes Navy . . • . . . . • • • . • . . • • • • • • • • • 14.00 Grid Blas Tap. • • . . . . . • • • • • • • • • • • • • tUM 
Baldwin Type C Navy •• , ••..•••••••••• 18,110 Pacent Universal CW Condensers, ..,.,. 
Baldwin Type E ...... ., ........... ., • 20.00 capacity ...... , ................. .. 
Baldwin Type F .••••..••••• , ••••• , • • • 21.00 CW Tuning Inductance ••••••••••••••• 
Murdock No. 55 2000 ohm. .. , • . • • • • • • • 4.50 Variable Grid Leak 8000 ohm ... , ..••.. 
Murdock No .. 65 3000 ohm. . • • • • • • • • • • • 5,110 Wireless Shop Condensff .0008 ..•.. , ..• 

JACKS AND PLUGS :r:nM. Modulation --Transformer •••..•• , • 
Federal 1421 open Circuit Jack .•.••..•• $ .70 Kellogg Transmlttl!!' •.•.•.••••••• , ••• 
Federal 1422 single Circuit Jack .••••• ,, .115 K.ellogg Tran•mitter, adjustable arm ...• 

2.N .. .. 
s.oe 
9.00 
a.eo 
S.H 
4,71 

Federal 1423 double Circuit Jack........ 1.00 IM.F-21AA Weatam El..:tric Filter C--
Federal 1435 Automatic Filament Con- denser .•••••.•••••• , •••••••••••• • S.ft 

trol Jack ..... .. .... •• ... .... ... .. 1.20 Double Filter Choke ............... ;·... •• 
Senc!l For Your Copy of New 32-Paire Remler Catalogue Just off PreH. DEALERS: 

Our Stock Guarantees Service. Send For Special Co-operative Plan. 

LEO J. MEYBERG co. 
428 Market Street 
SAN FRANCISCO, CALIF. 

752 South Loa Angeles Street 
LOS ANGELES, CALIF. _______________________________________ ...., 

.4.LWA •~ M.EN'J'ION QST WHEN WRITING TO ADVERTISERS 
' . ~.'' . ' . . . ,:·· -· ,. 
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Kico "B" Battery 
Kico Storage ''B" Batter--••_. 

iea will end your trouble,i.· 
Year• of R"al Service, Saveii 
you money in tire end. On.,_ 
~~harge last~ a to 6 months~ 
Short circuiting~ overeh11.rg­
imr, standing idle DOES 
THEM NO HARM. Beau-,, 
tifully constructed, Hand 
finished. Following prlot\" 
include Rectifiers, ehemfoals 
and directions. One quart 
of di•tilled water and your 
battery is in aervi.,e. 

Plain With Panela 
24 Cells. 

32V. $8.00 
36 Cells 

48V. 10.00 
50 Cella 

68V. 12.00 
Money ""funded if 
!led after three 
trial. 

$10.00 

12.00 

15.00 
un••ti•­
months 

Charlottesville Radio Club 
ltoom 405 National Bank Bldg. 

Cll,.rlottesville, Va. 
fGiixley· Electric Company. 
<.itmtlemen: 

If is with si:ret1t pleasure 
that I am wdting this letter to 
""il>T'-'S!i· t.o you the satisfaction 
I h,a ve .,,btained with the Storsge 
'B' Battery t.hat I purchased from 
you i!orue · time .ago. 

Your claims fot• it a.re far from 
heiug itoOd .euot..1gh to eovel.' all 
the ;,:ood points that I have found 
fnY it .~ince it has heen installed 
at thfs ,itation. • 

I will he glad to recommend it. 
t.o the radio J<'rnternity M r d.-s ire 
to have· aJI Radio men· know just .. 
how and where A, real Storage un••v . 
Battery ,es.n be 1m,-.,hn~ed. · 

Very truly yours : 
(Signed) F'red T. Bradlev 
Radio 3BlIL. Seet'y. 

KIMLEY ELECTRIC CO. 
290 WINSLOW AVE., ' BUFF ALO, N. Y. 
l"urth<'r information gladly furnished on 

reque,,t. 

Kico "A" Batteries 
( Acid Proof) 

Noi .. nrnre aeid e&ten rug•, 
f~f,ttre~ etc. Truly ~ 

.•·t>lii"f<ir battery de•lgned 
:,;,,l'eeially for wire!e&s den. 
Built ,turdy enough t,o kick 
ov"r J.'ord. Chevrolet OT any 
""r !.aking batt-ery Ill¾ "x 
7%H, Hox and jars moulded 
in one pieee from acid. l)toof 
e.ompositlon many time• 
tougher th"n hard rtihbei:. 

ti volt 80 to 100 A .. lirs, 
$24.00 Guaranteed 18 mo8. 
:Same battery in neat wood­
~n l,ox f21.00 F. 0. B. 
Buffalo. 

No. 122 Cord Tip Jack 
N

··E·.· -w·· · 'M········ ··.o· ··y·· .. o·. e·.. ·s···.···· $ff:OA~t~:~:Jg5~rus 
F'llOMPT DHIVERY 

ALL,. SIZES UP TO 5 H,P. 

,;·-.,!·ti 

.4 ttractive propositwn to dealers 
Send f,w Bulletia No 'f 

A. W. BOWMAN & CO. 
184 West Lake St., Chicaso, Ill. 

Factory, Cal!:lltrfdare, Masa. 

SAVE YOUR MONEY 
The aavinl' of money 111 the foundation of wealth. 
To as•i•t you to aave systematically we will sell 
you any sound 6% to 9% income payhtg Rail­
road, Stll<!tl, Public Utility or lncluatrial Stocks 
or Bonda, which you select, a.nd allow you 20 
months to pay for aame. Liberty Bonds aoid "1>n 
term• of 10% down-balance 20 .monthly pay,/ 
menta. Write for copy of pamphlet PP~ ·· 

GORDON, HECK & CO., Inc. 
Stocks and Bonda 

44 BROAD STREET, NEW YORK 

We Specialize In Small Mo½Qrs&Generafors 
ALL PHASES ,!\NO FREQUENCIES IN StOCK AT ALL TIMES 

;Larg-est exdusi~e Mail OrderSmi!IIMolordtalm iri!lte wa.rld. 

CHAS. ff. JO~NSTOII, Box. : West End, Pi1bburgh,Pa. 

FILTER 
CONDENSERS 

:25 MFD -25 CTS. 
(500 VOLT TESTED) 

DAVIll L. MOORE 
...... · 

FARMINGTON, CONN. 
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, C-W C-W C-W C-W C-W C-W C-W C-W 

CW Fllffl'IJ 

CW Plate 
Tranaformel'II 

CW Ocmdensera 

CW Filament 
Tranaformel'II 

CW Iron 
Core Chok•es 

CW Radio Fre­
quency Chok,.s 

WIMCO CW 100 INDUCTANCE 

CW P-er 
Tu. 

CW Rectifier 
Tubff 

CW Socket.a 

CW Rh-tats 

cw 
Microphones 

CW Tone Ann• 

CW Modulation 
Transform..,. 

Get the BEST CW Inductance. Real connection clips provided, no uncertain 
switches which short circuit turns. Entirely insulated on Formica, high conductivity 
copper, very efficient. Made in 25 and 50 turn sizes, priced at $10.00 and $13.50 re­
spectively. Also sold in part.a ready to assemble. 

We distribute the only complete line of panel type meters in America-Thermo­
ammeters, AC and DC Voltmeters, Ammeters and Milliammeters. You can now equip 
your 11et with a complete set of meters all alike • 

.Big line of high voltage generators and motor-generators reasonably priced-just 
Wbat you have been looking for. 

SPECIAL NOTICE 
Grid coils for the above CW Inductance are now supplied so that the ci?cuit 

described in July QST can be employed-and take it from us it is the REAL amateur 
circuit. Grid coil for the CW 100 Inductance priced at $2.00. Ask for our new 
bulletin containing full dope on this circuit-try it on your own set, it's a winner. 

Antenna Specials 
Now is the time to remodel your antenna and we are especially prepared to suppl7 

your needs in solid copper, stranded copper and copper-weld aerial wire. . 

Ask about the New Air Gap Type 
Antenna Insulators-wonderful for CW-priced right-positively superior to 

"present forms and materials. 

Send for special Antenna Material Bulletin or send 15c in stamps for catalog 
and. complete literature. 

SZV WIRELESS MANUFACTURING CO. SZV 
CANTON, OHIO 

WIMCO appar'&tua ia diatributed in Canada by Ontario Radio Laborato1T, 
Sault Ste. Marie, Ont. 
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·ACME 
APPARATUS 

DETECTOR WITH 
POTENTIOMETER 

$10.00 
SINGLE ST AGE AMPLIFIER 

$13.00 
ldeqJ apparatus 

for receiving· 
telephone concerts 

The Detector contains tube sorket, 
condenser, grid leak, filament rheo­
stat, A battery and Wife wound 

. Potentiometer. 

The Amplifier contains tube socket, 
ACME Amplifying Transformer, and 
filament rheostat. 

Acme Apparatus Co. 
194 Mauachusetts Avenue, 

CAMBRIDGE 39, MASS. 
Transformer and Radio Engineer11 C11Jd · 

Manufacturer11 

NEW- YORK SALES OFFICE 
1270 Broadway 

Do You iVant a First 
Class Commercial 

License? 

When you decide to train for the wire­
less service bear in mind the fact that 
the Ma811. Jladio and Telegraph' School 
haB gradupted rnorn jirst grade and first 
Glass lico11:1ed 1Ype:tait~n·11 during the past 
11 11wnthH anq has. TODAY a larger en­
rollment than . any other Radio School 
in Nev, England. Send·for our 4'\,'.-page 
catalog giving full particulan to ::pros-
pective students. ··· · 

RADIO ENGINEERING 
Classes toe.et each 'rhursday evening at 
6 :00 P .M..-enrollment limited. Sub­
ject: Design of Commercial Tube Trans­
mitters. 

WIRELESS_ ·TELEPHONY 
CW-ICW, Va;.;uum Tubes, Classes every 
Tuesday ,'?vening a:t 6:00. Send for pa-r. 
tieulars. 

AMATEUR CLASSES 
Every Saturday morning from 10 A.M. 
to 12 noon-prepares for amateur li­
cense. 

SALES-C-W-SERVICE 
We 11a.r,~y a full line of Radio equipment 
atn.d are 001.msellors on all radio p1·ob­
lems, 1,spe,:;•i.a,l/11 co-inplete reeefoing and 
trans·rnitting i:nstulla,tio1u1. Ord-tW .from 

.any,.qtandqrd c<5./Jli]p'f(-tr1ail orders JJ,Ued . 
Oner · technu;al i'tVrff -~• a,t 11our service. 

OPEN EVENINGS 
;.Open three eveiiiu'gs per wet.k·. Monday, 
Wednesday an.d Ji'riday until 9 :30 P.M. 
and Saturday afternoon. . ... 

G. R. E.NTWISn.E, Radio DlrectQr 
R. F. TROP, T<tlegrapb Director 

;,,:· .,·--~. :' ·:.:. 

MASSACHUSETTS RADfO and 
~ TELEGRAPH SCHOOL, Inc. 
18 Boylston St. Boston, Mass. 

Formerly no.tam· School· of-·· Telegraphy 
. ,Eiii'.i'{,bliohed 1903 
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-
RADIO CORPORATION PRODUCTS 

We are distributors and jobbers for the Radio Corporation of America and always 
carry a complete stock of their apparatus. We list below their complete line and in 
addition call supply you with the Radio Corporation C.W. instruction book at, 25c per 
copy. 

VACUUM TUBES 
Item List Price 

J · lta.diotron (detector) UV200 ....• (::;.00 
2 Hadiot.ron \amplifier) UV201.... (;,f,(I 
3 ltadiotron , 5-wa.tt.) UV202 .. , , , . 8.00 
4 l¼diotron (fiO-wattl UV203 •• , .• 30.0ll 
6 Hadiotron (250-watt UV204, .. , .110.00 

POWER TRANSFORMERS FOR C. W. 

12 
18 

I4 
15 

16 

l.7 

18 

19 

20 
21 

22 

24 

26 

26 

28 

29 
30 
31 

32 

fl:.I 
34 

SETS 
f25-watt, UPla6b ....••. , ... , .. :::.,00 
'150-watt, UP1016 ••....•...••• 8~.50 
Ji-Filament heating 'fmnsformer 

for UV204, UP1633 .. , •. , , .. , 
B-Power 'fransfonner for IJV204, 

UP!686 •..••. , .•••.•••••.. 

C. W. ACCESSORIES . 
Oscillation '.rranafor.mer UI,1008 .• 
Magneti<, Modulator ( % to 11/, 
;em.p.;1 UT-1.643 • , •••. , .·., •• 
Magnetic M.odulator ( 11/0 to 
'lmp.) U'f1857 •... , ; .... , .- •..•• 
J,!.a1,metic Modulator (3 1.~ to r, 
,,.mp.) UT1367 •.••..•...... , •.. 
Filter Reactor ( 160 mllliamp. l 
UP1626 .... , •••••.......•..... 
}'ilt~1· Reactor 1;JOO mi1liamJl.) 
UP1627 ......• , .• , •. , .. , •.•..• 
Plate Circuit Reactor, UP4 lfi, ... 
Filtei· Condenser % m.fd.-7UO V., 
UCl.631 •.••••••.•.••...... ,, .• 
Filter (!ondens~r, 1 infd.-750 V .• 
l!Cl63:l , •. , ..•...••...• , ..••.. 
Filte1· Condenser, 1,C:, m{d.-1750 V., 
l1Cl634 , , ••••••.••..• , •••••..• 
Filter Condenser 1 m.:l'd.-1750 V .. 
IJC1635 •.•• , .••.•...•.••.... , , 
Transmitter (hdd Leak ( 5-watt 
tubes.i, 5000 ohms, UP171.9 ...... 
Tran$m1tter Grid Leak { i.>O & 2[~0-
watt tubes), f;OOO ohms. UP1718 
il.nteu.na Ammeh:r. 0-2.5 amp., 

;1~tZ;~,. ··,\;,;~·et~;,' · · 0~5 · · ·,:dii,.', 
UMSaa .. , ..... ' ....•.•........ 
Sending K<,y UQ809 •..•..•....•• 
Itlicroptone 'Trlin~former lTP414,. 
Ji1ilamet:it. rtheo~t.at (for UV200, 
!.:01 and 202) PR535, •....••.•.. 
Vilament Rbeostat (for UV203 and 
?04 l PTa37 ••...••...... ,.• ...•.. 
Rotary Grid Chopper PXt6:J8 .•.. 
:Shaft Bushings tor ~,ii." or t~ u 

motor shaft •..• , .••....•....• 

11.00 

9.50 

1.2.00 

l 7.00 

11.60 

1~.75 
5.75 

t.85 

1.50 

'l.00 

1.10 

!.65 

6.i)[) 

G.2fi 
il.00 
7.~5 

10.00 
'7.25 

.20 

KENOTRON RECTIFIERS 
Item List Price 

ri 20-watt Kenot:r·on., lTV2 l S ..... , $rr .f,0 
7 IHI-watt K-,notron, UY217 •••... 26.60 

VACUUM TUBE SOCKETS 
'6 Porce1aln Sm~.'ke.t (for tfV200, 201~ 

202, 216) UR542 •.••... ,....... l.00 
f, Porcelain S,,c,ket (for UV203 and 

UV217) IJT541 ................. 2.50 
l0 Bakelite Socket (for UV200, 201, 

\!02 ;;J 6) UP5o2 . .. • .. .. .. .. • • 1.60 
11 Mountin;i:s (2l'>O-watt tube) UT501, 

lIT502 • o ... ~ ~ ~ ••• ~ ••••• o •• , .••• , , 2.00 

SPECIAL CONDENSERS FOR C. W. 
SETS 

.;35 A:ntenna Series Cortdl;"nse1\ 7500 V. 
.0003, .0004, .0005 rnfd., UC1015.. ,;,40 

;:6 I'late and Grid Condenser-:,000 V. 
.002 tn.fd., UC1014 , •.•. , . . . • • • 2.00 

••, Special Cnndenser-10,000 V. 
.000025 mfd .. UC1803 • . . . • . . • . . 5.00 

38 S_peeiaI Conde.nser-.002 1ufd., 

40 

H 

42 

GOOO V., UC!806 • • • • • . • • • • . • • • 7.00 

VACUUM TUBE DETECTOR 
ACCESSORIES 

tnte1~valve A1nvtifying rrransform-
"r, UV712 •.• , ..••.......•. , • . • 7.00 
SpeciaJ O A" Ba.ttel"y Potentiometet't 
PRG3G ..•.. , ••• , • . • . • • . • • . . • • . 2.00 
Tubular Grid and Plate Condenser 

.00025 mfd. UC567 •.••.....••• 

.000, Tnfd. UC568 ......• , ••.. 

.001 mfd. UC569 ..• , ..•••.•• 

.0025 mfd. UC670 ••..•••••. ,. 
Grid Len.ks 

1.20 
J..35 
1.50 
2.00 

UP!\09, .05 megohm UP518, .75 megohm 
UP51.0 •• l l.JP5l.9, 1.0 •• 
\JP511, .15 UP520, 1.26 
UP!il2, ..20 UPn21, 1.5 
UP513 .• 2~ UP522. 1.75 
UP5 l 4, .:iO UP528, 2.00 
UP515, .,JO UP524, 2.50 
UP516, .f,0 UP525, :1.00 
UP5l.7, .60 UP526, 4.00 
UPn27, r •. oo .......•• each•, $0.75 
Grid Leak Mounting UX543...... .50 

CUT PRICES ON OVER-STOCK OF OTHER EQUIPMENT 
List Pric.e 

,t.-'\.cme J ...... 1 ful1y-n1m1nted 1 K,\\1 • transform.er ;;•vHh ,:_•hoke (:oil .. ,, ..•••.. $4t).00 
Acme H.1 fully-mounted "A, Ji:.W. tnrnsl'ormPr wit.h d10ke coil. ..• , .•..••. 30.00 
Acme 000 fully-m,1untetl •.~ K.,\V. trRnsformer v,.il-hout ehoke (!1-.1H ••••..••.• }?.2.00 
)\cme 250 nnn1ount€!d 1/i :K.V/. t-ranr1f0rmer l~•·it:hout ehoke coil .....•• , .... litOO 
11e.sc.o [ K.W. ke:n~ ·1;-1.rith %-. ittch :-dlve·r ('fHHact.9- •••••• , ••••••••••••••• , ;LOO 
Tuska C. \\'. rnductance Type i :Kl.A ...... V •• , ••••• , ••••••••••••••••• ,. r).00 
L ... 104 Hege11erative reef-'ivin.v. transformer ( lon,.;lc'--;;'onpler"l , , •••••• , ••••••• ?.9.00 
L .. 103 Ilet-renerat.1v~ T€-eE-hdng tra.n:-;formt>r ( fon~e-1.:oup1er'J, , , ....... , ....• 2:~.ilO 
r~102..,. ';Standard~' :te~~i\.;ing tran~ro::m.,.~ t io~~e-cou-eter) •.. ,, .•..•.... , 19.50 
1L>l Sm.gle (:a..1:n-J..c.1ty f1xea phone cr.,nctPnser .00.J M. I· ............... ,... .l..50 
122 Double rm;pacity .fix.t?d phone con<lE:.'n~er .005 ·M. F ..... , .•. ,......... J .80 
123 Do11hle eapacity fixed phone ee>ndense,.' .00:i M. F. with a wit.ch •.... ,. 2.50 
l>e.:F'ore&t cv .. r)oo e,)ndeTI8P.1'S-ide-:.d fo-r c.w. v,,;;Jrk: .0005 M. F ...... '.... f,.~5 
±:.ll.5 Cryr4tat de-t.ertor. 1~utT1plP-te 1,vith _p:.aiena. a11d r.at.s-·whisker .. ,,,..... 1..60 
f.117 C-rystal tletector <'O}'n-p.l~t.e 1.vith g:aiPnn or silicon •.... ~ ~ .. , .... ,,.. 2.15 
~110 Cry~t,il detectm, e<\mplf>tP with galena or silicon .......•..... , . . 2.10 

Send 1,ic .for 01w complete litera.t11re. 

Our Price 
$35.00 

22.50 
17.50 
10.00 
2.75 
4.00 

20.65 
16.45 
13.65 

.80 
1.00 
1.40 
4.50 
1.00 
1.50 
1.,t5 

ELl~CTRICAL SPECIALTY COMPANY 
48-50 SOUTH FRONT ST., COLUMBUS, OHIO. 
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N E'W 
MAGNAVOX 

2-ST AGE AND 3-ST AGE 

POWER 
AMPLIFIERS 

Illustration shows · the New Magnavox 
2-Stage Powo,r Amplifier deoigned par. 
titularly for JISe with the Radio Mait• 
navox for __ the distortio.nles11 amplifica• 
tion and reproduction of Radio telephone 
sveooh and wireless music in volume ..... 
Use of this Power Amplifier inaures you,-'::'' 
g"'tting the largeot posoihle power input" ..... 
frvrri y·our Radio MAGNAVOX. Note the . 
muter switches. making •ta,;re to stage 
.. witching quick, simple and easy. .No 
jacks. Can be used with any transmit­
timt tub,, with ,my voltage up to 1.000; 
11ild •ets either flat m· •>n edge. Type 
AC'-2 Model C, as illustrated, price com-
1,fet~ in solid mahogany ca•e $80. At 
Y-'"''1' dNtler or direct fro1u faetory. 

MAGNAVOX s-..<:;tage Power A-;n. 
plifier, Type .. A.C-3 Ailodel C, same 
al! above only lt-.St.age, Price $110. 

Type. ice 
The Ideal Condensers have met 

with great favor in radio circles 
throughout the country, all because of 
their super-efficiency. 

Recently designed to stand poten­
tials of 2000 Volts without puncturing, 
and at no increase in price. 

These attractively priced condens.ers 
may be obtained from any of t:4e 
dealers listed below. Thev will fl.it; 
nish .. you with complete informati.oif 
i:'tgarding the IDEAL LINE. 
1 Mfd 2000 Volt Condenser , .. . $2.00 
2 Mfd liQ.O Volt. Condenser . . . . 1.50 
$om.~rville Raa..d~!'.&1$;, Boston, Mau. 
Benwood Co~P1'l'Y:rifnc., St. Louis, Mo. 
Pitt. Radio &/~ppli. Co., Pitts., Pa. 
Hemple Electric Co., Omaha, Nebr. 
ICl11.us Radio (:;o~, Eureka, ill. 
Standard Ra41c1 Co., Los Angeles, Calif. 
Nola Rad.io Co., New Or.leans, Ui:. 
Joh~ .. R. Koch, Charleston~-W. Va. 
Cino Radio Mfg. Co.,.. .. Cincinnati, O. 
T &: H Radio Company;AnthoQy,__KaJJSas 
Wireless Mfg. Co.,•.•i Canton, Ohio 
Northern Radio ·Co., Seattle, Waah. 

c~w CATALOG FREE 
IDEAL APPARATUS COMPANY 

E'VANSVILLE, 
'49XAH" {}INDIANA "9XAH" 



A COLOSSAL EVENT 
THE "RASCO" CATALOG 

There are many radio catalogs, but the "Rasco" 
catalog marks a radical change for the 

simple reas~ that it 

• 

"RASCO" BRASS NAME PLATES 1' 

Illustrations are in full slze. Order by name. 
The two top plates, ":tricrease current," list at 

10c each, Illustrations full size. · All others 
are Sc each, We also have these, not illustrat• 
ed: Phones, Loading Coil, Aerial, Ground. Sec• 
ondazy, Primary, Audion, Detector, Off, On, each 
5c. In dozen lots, oOc 11repaid. 

NEW. •rhe white plate in the lower right• 
hand corner is blank, and made of such mater-

l
ial that you can write yonr own lette. rin·g:···· on it 
with pencil, ink ol' Chin& ink, Price <mch 5c . 

=============! 
"RASCO" AUDI() FREQUENCY . ·I TRANSFORMER 

Th is trans former has been developed by us 

'

after eomparing all the varions tra.nsformers on 
the Market.. "~~his transformer is guaranteed to 

• eQwtl any on the market today. The primary 
and •econdary are very "arefully built and are 
impregnated with a eertain wax in vacuum. 

t
The "tamping• l<re of the best silicon steel. 
Qnly,_ the very best material is used through-

• 'olJ.t.·· 
lteaiizing the fact that most amatenrs desire 

. ,to ''make their own" we furnish this transform­
er mi.assembled..· Directions which accompany 
the transformer are such that anyone can put 
~be par.ts together in about ten to twelve min-

- utea. This ss.ves you considerable money, ror 

I 
the reason that manufacturers who assemble 

• the transformers must charge you for the as­
sembling work. 

Illustration "" shown Is in full size. The 

<,~ 
weight complete is ten and one-half ounces. 
Note a.Igo that we ahlp all goods prepaid. We 

• pay the fro,lght. 
No. 1100 "Rasco" Audio Frequency Trans­

former NOT ASSEMBLED, prepaid 

$2.65 
Contains 50 Vacuum Tube Hook-Ups 

This ia tuoe voe and <>nly radio catalog c.ontain­
ing such wonileriul free information. C<>mplete hook­
ups of all important vacuum tube circuits are given 
in clear diagrams with <wmplete explanation. Just ,,,.,...,,,~., 
to name a few.-·-The V.T. as a detector; detector and 
one-step amplifier-; regenerative circuit; Deb,.orest ,tl­
traudlon; V. T. to receive undamped and !>Park signals; 
Armstro_ng circuits; one E-te-p radio frequency ampli­
fier and det<>ctor; three stage audio-frequency alllJl)li­
fier: shnrt wave regenerative eh·cuits; V.T. radio tel­
ephone; 1-stage radio frequency amplifiers; radio and 
audio . fr~quency amplifier. Inductively COllp!ed ampli­
fier; Armst.rong superaut.odyne; radio frequency am­
plifier and r.rystal detect.or; C. W. transmitters; ;;elf­
rectifylng 2 tube c.·w. transmitter: V.T. transmitter 
with 6 volt battery; radiophone using plate and grid 
modulation; one tube radio transmitter and receiver; 
experimental :radiophone; radiophone using Colpitts os-
cillator circuit. " 

The catalog contains 185 illul!'trations. On 11erount 
of its great cost. this catalog... cannot be distributed 
free of Charge. lt wlll only be maile<l. upon receipt <>f 

!Sc IN ST AMPS OR COIN 

WE GUARANTEE EVERY ORDER 
~:::-1·~::--..... SHIPPED WITHIN 24 HOURS 
l· "'·"· . ......_...,, 
'"' ~-l~~~~ 

.• ,,.,. 
~..,,.,,l,0-9••'' 

100 PARK PLACE. NEW YORK Cl1'Y 

DEALERS 
Get Our Special Proposition 

Remember that this business was originated 
with the sole purpose to cater to the ama­
teur who has small orders. ALL OF 

OUR ORDERS ARE SMALL 
and that is why your •mall 
order will never he side-tracked 
by us. A trial order will mak• 
you a life customer. You can 

'I' • order from the above illuatra• 
.Br,,1,Jyn Jttp•::_r,i "d• 'Mi tions. "We can only stick you 

' · · · " ,,, · · once.'' Try us with a 50c order. 
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160 to 600 
meters, use 

T;ZZ1:i;1;~2:~;:y-
~ T,~OR ......... ~~r 1.1 
UN'. 

THE SORSINC "TUNIT''. when 
attached to your Honeycomb coil 

set, duplicates the pel'1krrmance of the 
· -most expensive short wave sets, on 160 

to GOO meters, at a price any amateur 
ean afford. 
Use the Sorsinc "TUNIT" in your 
present standard triple coil mounting. 
"TUNIT" is now on the market. Ex­
amine it at your dealers' or at any of 
the Sorsinc Branch Stores listed below. 

PRICE, $15.00 
Write for Pree <iescriptfoe folder. 

Ship Owners 
Radio Service 

INCORPORATED 
80 Washington St., New Y orkCH.y 

---·7-, .. ,.-"''$.-•-~~s---
"Largest Radio Chain Store S.,vsiem 

in the tt'orld" · 
Bninch Offic11; Stores: 

NEW ORLEANS. 710 Mai•on Blanche Annex. 
BALTIMORE. 40!! Lobe Bldg. 
NORFOLK, 213 Haddington Bldg. 
SAVANNAH, ::so Broughton St., East. 
PHILADELPHIA, 2006 Columbia.Av"• 
PORTLAND, ORE., 622 Worcester '9ldg. 
HONOLULU, ,JOS Boston Bldg. · 
SEATTLE. 215 James St. 

Branch Office8: 
BOSTON, l.75 Comm~ndal St. 
SAN FRANCISCO, 24 California St. 
LONDON, 15 City Chambers, 

65 Fenehurch St., E. {' 
1r our nr1,me and address on r.t- posforifd 
bring8 the new Sor.~ina folder of lrx.test 
<ipparatus at newest prices by return 
,nail. Absolutely PREE. Send for it at 
once, be.io·;-e ,JOU buy any new instru.­
·ments. Pro1npt mail 1rrder service f ro-;n 
e'11ery bi·anch. 

FEDERAL . Radio Apparatus is the 
choice of thousi.u1ds of ;;.imateurs and 
professionals because of lts high 
~t;andard of quality and parti..;1.da.rly 
l:i'ecamie it is built to <:0nform. to 
Government Specifications. 

AMPLIFYING TRANSFORMERS 
One of the most noted radio labora­

tories in the country gives the fol­
lowing da.ta: 

One Federal 22ti-·W t,yp~ /\. .A.ud1o I•'re­
quency Transform~r ,,.,.nn one Marconi V.'"C. 
g-ives. an energy .amplification of ,i(lO times 
{ Audibility ampliiicatlon of 20 time!;!,) 

'J.'wo Federal. No. 22G-',V ti;p<, A Audio i"r~­
quency 'l1ransformer ~:Vi~ twn Marconi )\J~ .. 
r.r,i\'+!Si an ener.gy·- ampUfication of lti.{f.ff~?. 
times ( Audibility an1p.l.ification 400 tl'nite'&:.:J:: .. 

FEDERAL UNIVERSAL PLUGS .· 
mJd~ of Bakelite and 1Je .. 
signed to t» kf" n.uy type oi 
1~0.TI"ductor without soldering; 
ate :&.:t..t:ractive in nppear­
n..ne:,e;j.': ·:ai:1111>Ie -in <!.onstrue.-

r• {}lugging in hettd 
one ~eiR~ power sup .. 
microphone t.rMs~ft­

F<, transmittin:a;- keys~ .:;;::r 
at: .. 1nany othipr things that 
a.n ingenious radio o.perator 
xrtay t.hink r,f. 

A decided hi1,.prov.=ment 
over the n.rd-inary telephone 
switchboa,-d r,lug. 

PRICE IN U.S.A. $1.75 
'\Vr-i'.t;f ·f'•lr more t?hmplete 
,1,.1.~./m.1 FEDERAL Wire­
le;5,s'•:: 'f.~qulpmeut. St:·nd for 
Bulletin lO;l-WB. 

'FEDERAL 
TELEPHONE AND 
TELEGRAPH CO. 

BUFFALO, N. Y. 
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"The Watchdog 
of the Tube" 

This announcement is of vital interest 
to every Radio Amateur who desires to 

(a) Obtain the best possible results 
from his tubes, and 

(b) Secure maximum life with mini­
mum replacement of his tubes. 

is a name known all over the world, 
wherever electrical measuring instru­
ments are used. Weston Instruments 
are the universally accepted standards 
of precision and workmanship. This 
could not very well be otherwise, because 
the founder and President of the Com­
pany, Dr. Edward Weston, originated 
the art of electrical measurement as it 
is practiced today; he and a staff of the 
most expert instrum,mt engineers haYe 
been constantly perfecting Weston In­
struments for the paRt thirty-three 
years. It is noteworthy that the Com­
pany has thus contributed practically 
eyery improvement or advancement to 
the art. 

These facts are worthy of careful con­
sideration when instrument purchases 
are contemplated. The price of Weston 
Instruments, because of their quality of 

workmanship, is necessarily a trifle more than the prices establishrd by other instru­
ment manufacturers, but is very little more than the cost of a new tube. 

The Weston line of Radio Instruments comprises Voltmeters, J\1illiammeters, Am­
meters and Antennae Ammeters. 

These are facts of exceeding interest because whether you prefer to use an am­
meter for controlling the filament current of your tubes, or whether you are following 
the later practice of filament voltage control, you can procure a suitable \Veston In­
strument at slightly more than the cost of a single tuhe. 

The use of an accurate voltmeter for filament voltage control should prolong the 
life of your tube by an amount at times reaching 300 per cent. Compare such a result 
with guesswork or with control with an instrument upon which you cannot positively 
rely. 

Each ·weston Instrument will last a lifetime, with reasonable care, and will pro­
vide a constant means of proper regulation for receiving, amplifying or transmitting 
tubes. 

Remember, there are Weston Instruments available for every Receiving or Trans­
mitting requirement. 

Tell your dealer you want a Weston Instrument and write to us for Radio Cir­
cular "J", so that it may be forwarded to you as soon as it is received from the press. 
If your dealer cannot immediately supply your needs write to us, giYing his name and 
address, and we will furnish what you need from our stock. Address 

Radio Department 
Weston Electrical Instrument Company 

158 Weston Ave., Waverly Park, Newark, N. J. 
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The RHAMSTINE* VT Battery 
$3.00 

Add 30c. for Postage 
and packing West of 

Rocky Mts, 50c. 

The Rhamstine¥ Amplifying 

Recently announced has met with widespread ap­
proval. See it before you buy any other make. 

Variable. 1 ½ volts to 22 ½ volts Plated switch 
mounted on Bakelized Panel. Large cells. Overall 
size-2 ¾ "x4½ 11x71/4 11

• Shipping weight 5 lbs. 
It is a piece of ap:paratus rather than an acces .. 

sory. 

Transformer 

$3.50 
Postage and 
Packing 10c. 

Thou!'!andA of iht'sc efficient transformcre have 
been sold. They are recog-nixed as the equal 
of the tnore expensive makes. Procurable from 
your dealer or order dire<~t. Cor11ph~te Foldt>r 
upon requm;t. 1\fanufact ured by 

J. THOS RHAMSTINE¥ 
2152 E. Larned St., 

PANELS CUT TO ORDER ••• A NEW SERVICE 
We eut l)«Uela to exa.et aize from Bakelite 

1-16 to % ", Formica 1-16 to % ", Fibre 1-16 
to ¼" thick. 

Drllltng Holes u11 to ',Ii" a, 8e each. 
Engraving-Letters or flgurea-fie each, 180 

••al<>--71ie each. 
. A NEW V''~EL[SS l<"OSE LEAF CATALOG 

Send I "c· stamps or coin 
-100 pages all wireless 
sending and receiving sets. 
You get regular up.to-date 

1/rndio bulletins. 
? 11 The KUEBLER RADIO CO. 
/ 1 ~' Successors to 
"' k Marshall-Gerken Co. 

--. ' i' Retail D•pt. 121 Gibbs Bldg. 
Toledo, Ohio 

"SHRAMCO PRODUCTS" 
A.mateurs: Send 5c in stamps today 

for our new Catalogue L showing com­
plete line of parts, raw materials and 
high grade apparatus. 

Dealers: Write for our attractive 
proposition. 

The Shotton Radio Mfg. Co., 
INCORPORATED 

8 Market St., Albany, N. Y. 

RA DEX 
"Service That Satisfies." 

Chi-Rad set $8; panel 7xl8 or 6x21 $1.75; Baldwin type 
F $15.75; France charger $14; Radiotron UV200 $4.50; 
UV201 $6; Large stock leading makes at attractive 
prices. Request bulletin. 

STROH, 
THE RADIO EXCHANGE 

9DBQ IND. 

Detroit, Mich. 

Reliable Receiving Apparatus 
At1scmhle your own receiving set and save money. 

The following part• will make a reliable set, whlcb 
will copy •iirnal• on wave lengths from 170 to 350 
meters. 
Variable Condenser .0005 Mfd. . ..... , ... $3.60 
Ren1ler Variocoupler ...........•..•....• 5.40 
Remler Variometers (two required) .......• 6.00 
Remler Vacuum Tube Detector Panel ..•.. * 8.00 
Radiotron or A.P. Detector Tubes ........ 5.00 
Burgess "B" Battery (small size) 2.25 
Dial with Knob (for Variocoupler etc,) each 1.00 
Antenna Wire, :14 copper per 100 ft. . . . . . • .50 
Antenna Insulators (air gap type) each ..• 1.50 

Write for our price list on standard radio equip ... 
mcnt. Satisfaction guarant..,ed or money refunded. 
Remember we prepay all express charges. 

The Washington Radio Laboratories 
53ZO ILLINOIS A VENUE, 

3XL WASHINGTON, D. C. 3XL 
INSTEAD OF JACKS! 

Our Rotary Amplifier Controi Switch with Automatic 
Filament Control. Changes from detector to any de­
sired stage by slight turn of knob. For detector and 
1, 2 or 3 stage amplifier complete, knob with pointer 
and diagram. For panel mounting, size 1 %,xl %x21,,i~,* 

Picture aud further details in our folder, sent on 
rt~quest. 
Price ...........•...•.......•..•.......••.. $6.00 

For best results our Edgewise-wound CW Inductance. 
1/4, "x.05 copper strip, 35 turns 6 ½" in diameter. bake­
lite insulation, finest workmanship. 8 insulated clips 
furnished. Send for photo. 
Price ...........•...•... , .•..•••••••.•...•• $9.00 

Hinge type Oscillation Transformer 1" brasa ribbon, 
hakelite insulation, regular $12.00. 
While they last .....•..•.....•..•..•••..... $6.50 

l % " Navy Type Knob 10-32 threaded bushing. 
With pointer .... 3~c. Without pointer .... 15e. 

,ve will quote lowest possible prices on any raw 
materials, parts or apparatus you may require~ 

STORM-LEE RADIO APPARATUS CO. 
742 Highland Ave... Newark, N. J. 

BUZZERS 
"HYTONE" 

for radio work. External tone adjustments. 
Priee 60c postpaid 

AJAX ELECTRIC CO. 
28 Palmer St., Cambridge, Masa. 
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llt'll~i<'E tJ- You FEU.awS wi.o G£lN1" WR• , 
AtJ CIER1AL- R@PW\.\Af YOU CAN Do 

WIT\.\ A C.R. L. Z Nim RE&ENERA1bR, 
AN AG-N-2 'l>TW AND A BtDSPRING--!1 

1rs eno niom!-l Wllekl voo 
OE\IE:LoP tiNlENNA TROV8Lt 1 

ff$ So,_,,ETtHtJG- Ul<E REPA1Rll\/lr 

A fORO- You &IT UP A/JD frl;T WooDQJ 6E"PS t1::t<'r 
WORI(-!! (;11) IJ'10ER.! 

We Don't Expect 
You to Junk Your 
Aerial But The at­
tached call list shows 
just how sensitive 
the Z-Nith Regenera­
tor-Amplifigon com­
bination is. 

You don't need a 
big complicated an­
tenna system to re­
ceive radiofone, CW 
or s p a r k signals 
when a real Regen­
erator is used, with 
b a l an c e d vario­
meters, and a mini­
mum of distributed 
c a p a c i t y in the 
windings. 

The pleasure o f 
copying messages 
from amateur, com­
mercial and broad­
cast stations 
t h r o u g h o u t the 
country can be 
yours with a mini­
mum o f e f f o r t . 
Write us for full 

details. 

SEE IF ~ CALL IS HERE! 

Station~ corded Oct. ao to NoY. 2.t) at station 9CD, using 
Z-N!TH R,,gen.,rator 8:: Amplifigon AGN-2 on a BED­
SPRING AERIAL, absolutely NO OTHER antenna being on 
or near the premiRcs. 

(Signed) F .. T. J\I areo. 9CD 
S72!~ Winthrop Ave .. Ghicago. 

SPARK: lAW, 2BK. ZFP. 2(D1. 20X, 2TS, 2UE, 2AID, 
ZAQI, 2CAP, 3HJ. 3HX. 3PU, 3XC. 8XF, 3ZA, 3ZO. 3AIIK, 
3BFU, 4AG, 4AGR 5EK. GFO. GHK. 5!F, G.lD, GXU, 5YL, 
GYJ\1, 4ZL, GEN, 6KA, 7XD, 7ZO, 7ZU, BAL. SAY. 8BM, 
8DJ, 8DZ, 8EA. SEB, ,FI. SFT, 8GW, ,HU, SHY, 81N, 
8.J P, 8,fQ, 8MZ, ROI, 8P:\1, RQ(l. RHQ, BRU, 8SP, 8TK. 
8TT, 8UC, SVL, 8VQ. 8\VA, 8XJ>:. SYN, RYM, 8YO, SZA, 
8ZF. 8ZN, 8ZP, 8ZY, 8ACF, 8AFIJ, SA FS, RAGG. 8AGK, 
8AHS, 8AMB, SAMZ, SANO. 8ARD, SAl{S. SASH. 8ATU, 
RAVO, 8AYN. SBDY, cBEN, 8BEP, RBRL, FBVA, DAR. 
9DV, 9EE. 9EL. 9ET, 9GP. 9HM, 9HT, 9.J.N, 9.JQ, 9,fV, 
DLW, 9MC, 90F, 90X, \lPH, 9PS, ilQ.1, 9QR, 9RU, 9TL, 
9UH, 9UW, 9VG. 9WI. 9WT, \lWIJ. UX!, 9XM, 9YB, llYO, 
9YM, 9YQ, 9YAC. 9YA,~. \lZB, 9Z.J, 9ZAA. 9ZAC. 9ACB, 
BACL, 9ACN, 9AEG. 9AEY. 9AGG, 9AGR \lAIR, 9ALH, 
9AMA, 9AMT, 8AMV, 9AOJ, 9AOU, 9AQE, 9AQl\l, 9ARG, 
9AR7., 9AS.J, 9ASL, 9Al'I,, 9AVP. 9AW1J, 9AX11. 9AYV, 
9A7.E, 9BDis, 9llFR. 9DKV, 9DR.f, 9DSD, \)])QQ, !lDZI, 
9DZZ, ":\!SP"-Canuck 8BP, 3.JL. 
C.W.-I.C.W.-F'ONE:: llD. ITS, lXE, lAI<'V. lAGI, 
lCGG, 2DN, 2EH, 2FD, 2FP. 2KL, 2MW, 2QB, 2RU, 
2WP. 2XA, 2XQ, 2ZL, 2ABR, 2AFP. 2AKO, 2A WL. 
2BAK, 2BGM, 3BA, 3BZ. 3CC. 3EM. 3FM, :lGfl, 3MO, 
3RF, 3XM, 3ZN, 3ZO. ,37,Y, 3ZZ, 3AAE. 3ASW, 3B!Y, 
4BK, 4BQ. 4BY, 4CD. 4GL, 4JI, 4XC. 4ZE, 5DA, oZA, 
6ALE, SWV (voice), 6XAD, SBA, 8HK. 8BO, 8CI, 8DE, 
RDR, 8GE, BIB. sn, 8!Q, 8.fL, 8LF, 8LU, 80H, 8QU, 
8RU, 8TG, 8UJ, 8UK, 8ZD, 8ZG, 8ZN, 8ZZ, RAAZ, 8ACF, 
8AGZ, 8ATO. SAKS. SAND. SAOA. SAOU. 8AQF. 8AQR, 
~AQZ, 8ARW, 8A WP, 8BDU, 8BEF, 8BFX, 8BJC. 8BNJ, 
8BOW. 8BUM, 8BXU. 9AK. \JDV, 9FA. 9F'M. 9HD, 91I, 
9IO, 9JD, 9JI. 9LQ, 9RT, 9VE. 9Xl, nx~1. 9ZY, 9ZAE. 
9AAS, 9ADI. 9AKR, 9AMB, 9ARK, 9AXE. \lAZE, 9Bl!G, 
9DWJ, NMW, NSF, NX4, XI<l, KDKA, Canuck 2BF, 
3BP, 9AW. 

Best for CW, 
Phone or Spark 

Look over this list 
and n o t e that all 
classes of stations 
are represented from 
lA W's s p a r k to 
6A LE's CW a n d 
6\VV's 'phone. 

If you've n e v e r 
h e a r d one of the 
new improved 
Z-KITH Regenera­
tors in operation, 
visit the fellow in 
the next block who 
has one, and we will 
not need to use any 
more s a 1 e s argu­
ments on you. 

Our new catalog 
F-22 will be out 
February 1st. I f 
you are n0t already 
on our mailing list, 
Write us. 

Chicago Radio Laboratory, 6433 Ravenswood Ave., Chicago, Ill. 
R. H. G. Mathews-President K. E. Hassel-Secretary 
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CLASSIFIED ADVERTISEMENTS 
Five cents per work per insertion., in advance. Name 
and address must be counted. Copy must be received 
by the 10th of month for suceeding month's issue. 

SELL: New Grebe CR Six $150, two pair "Transatlan• 
tics" new $9.50 each, Thordarson new 1 KW OT $5. 
R. F. Fowler, Frankfort,, Indiana. 

STOP! LOOK! and ACT! V.T.'s and Accessories. With 
each of the listed tubes-Radiotron UV200 $5.00, and 
A.P. Moorhead Detectors $5.00; Radiotron UV201 $6.50 
and A.P. Moorhead Amplifiers $6.50; We will supply 
free of charge your choice of either of tb ,se • four 
premiums-Latest FADA Rheostat $1.00, No. 810 Rem­
ler Bakelite Smooth Running Rheostat $1.00; R.C. of 
A. Porcelain V.T. Socket $1.00; Murdock V.T. Socket, 
improved contact type $1.00. Either of the Federal 
single, closed or double circuit jacks listed respectively 
at $0.70, $0.85 and $1.00, will be given as premiums 
with each R. C. of A. or Federal amplifying trans­
former, price $7 each. Fada 5 ampere Nichrome power 
rheostats, $1.35 or R. C. of A. porcelain V. T. Socket 
supplied free of charge with each $8.00 UV202, 5 watt 
Radiotron power tubes for C.W. or Radiotron Trans­
mission. We absolutely guarantee the foregoing ap• 
paratus. Only new and high grade equipment carried 
in stock. Unsatisfactory goods returned in five days 
replaced at once. All orders are filled within twelve 
hours and shipped postpaid and Insured, thereby saving 
time and money. Remember us. The Kehler Radio 
Laboratories, Dept. R., Abilene, Kansas. 

SELL: DeForest twelve panel receiver, one stage am• 
plifier, with coils, $65. Harold Koontz, Buffalo, Wyo, 

FOR SALE: ½ K\\7 Cutting and Washington Impulse 
Excitation 500 cycle transmitter complete with alter• 
nator. . R. C. Higgy, care QST, Hartfor!f, Conn. . . • . . 

½ KW Rotary Gap $8.00, 1 KW Acme New Type 15000 
volts $25.00, ½ KW Flex Thordarson $10.50, 6 volt 
Amrad Spark Coil, OT and Cbndenser $20,00. A. 
Hubner, 414 Herman St., Cincinnati, 0. 

Western Elec. Aeroplane Microphones $5.00, W. E. 
Carbon Cup Microphone $0.50, W. E. 21AA. 1000 volt 
1 mfd. Con. $1.50. Filter System $'7.00, Choke Coil, 
single unit for both legs of line $1.00, Litz Wire 25-32 
le ft. 46-32 2c ft. 10-38 per lb. $1.00, Complete parts 
for short wave rec. $18.00, Complete parts for Two 
stage amplifier inc. Cab. & Panel $21.00,. High Grade 
Variometer $4.00, Vario Coupler $3.75, Bakelite Tub­
ing 3" diam. at 6" 25c, 8'' 35c, 12" 45c, 3 ft. length 
$1.00, Bakelite tube Elliptic equiv. 5" diam. 3½" long, 
$15. Postage Extra. Send for catalog. Haupt Radio 
Supply Co., 2442-44 Ogden Ave., Chicago, Ill. 

PARAGON RA6 almost new in perfect condition $45. 
John Lucas, 547 Bruce Ave .• Stratford, Conn. 

QRA de 9BHS, 3600 Gladstone Blvd. Kansas City, 
Missouri. 

RADIO STORAGE BATTERIES. 6 volt 40-60 amp., 
$10.00; 6 volt 60-80 amp., $12.00. All brand new 
and guaranteed. W. & G. Tufts, 336 Newbury St., 
Boston, Mass. 

SACRIFICE: ½ KW Thordarson transformer, 4 sec• 
tions Murdock condenser, Thordarson O.T. and key, 
$18. Menominee Rotary Gap, $9. Both for $25, Duck 
•Navy tuner, Murdock 21 and 43 condensers, hom.e 
made control panel $15. Guaranteed. H. Oge, Boon­
ville, Ind. 

TELEPHONE AND MUSICAL CONCERTS with a 
Single Bulb. Are you satisfied with your receiving 
set? Would you like one that will receive 6,000 miles? 
Would you like to build a simple one and quit experi­
menting? One using parts you already have and that 
will be the equal of any regardless of claims or price? 
If so, get our simple diagram of a complete short and 
long wave receiver, 175 to 20,000 meters, with which 
we read Honolulu, California, South America, German, 
French and English stations, and practically all the 
high powered foreign and domestic stations, with a 
single bulb. Amateurs as far west as New Mexico and 
numerous telephone and musical concerts come in 
good. Diagram and complete instructions, leaving no­
thing to guess about will be promptly mailed for fifty 
cents in coin or stamps. Virginia Novelty Co., Mar­
tinsburg, West Va. 

QRA de sBVR, J Phillips, 9711 Lamont Ave., Cleve­
land. Ohio. 

WHY PAY NAVY PRICES? Type CW 298, Navy 
price $450, our price $225. Telefunken set, complete 
transmitter and receiver like new $250. Both are 
½ KW 500 cycle quenched gap sets. Miscellaneous 
bargains 3KW "Coffin" $25. Leyden Jars .002 mfd. 
$1.25. Dubilier .004, new, $12.50. Marconi ten inch 
coil $18.00. Crocker,Wheeler motor generators 500 
cycle ½ KW $75, with gasoline unit $100. Henry 
Kienzle, SOI,' E. 84 St., New York. 

TRADE: CHI-RAD variometer set with a free sub­
scription to QST for $10.00. Port Arthur Radio Lab­
oratory. Port Arthur, Texas. 

PRINTS for prize winning phone set at 2nd District 
Convention now obtainable for $3.75, showing all details 
for building. Mr. A. J. Bischoff, 328 Sussex Avenue, 
Newark, N. J. 

FOR SALE: A sixteen unit 100-20,000 meter receiving 
cabinet glass front, slide tuner, honeycomb coils and 
regene~tive hookup, with three rheostats, five con­
densers, key, batteries, tubes, phones, etc., also spark 
coil. G. E. Smiley, Chicopee Falla, Mass. 

BARGAINS: 4,000 R.P.M. ½ KW Rotary Gap $10. 
Short Wave Regenerative Set $10, Arlington Coupler 
$8.00. C.O.D. or cash. H. Webb, 18 Beach Ave., 
Milford, Conn. 

FOR SALE: Three 5 watt Western Electric power 
tubes, $12 each. The Three for $35. Postpaid. Tubes 
have been used about twenty hours, Harry Leva, 817 
Cherry St., Fort Worth, Texas. 

IKW Quenched set only $75.-3US. 

LOOK: Motor generator set, $35.00; 110V, A.C. to 
420 D.C. consists of 1-6 H.P. Westinghouse and Rob­
bins-Myers generator. Three 6 volt 60 amp. hr. 
Exide storage batteries, new plates, $11.50. Make offer 
for Amrad Gap, ½ KW and heavy O.T. Want W. E. C<>' 
VT 2 bulbs. H. Witzler, Box 585, Ada, Ohio. 

YES QSA VY 5XJ-5QS-5IR reach out. They use our 
Super DX equipment. Why not you? Let us help. 
Catalog Sc. Southern Radio Laboratory, Dublin, Texas. 

BARGAINS: Variometer regenerative (C-E variome­
ters), oak cabinet, $27. I-step RF-detector, and 1-
step AF, all on bakelite panel, oak cabinet, $23. New 
tubes fones, B-Batteries extra, $25. Other bargains. 
The Radio Exchange, 9DBQ, Stroh, Indiana, 

250 WIRELESS exam questions answered, in the "New 
License Quiz Book for Government First Class Exam­
inations." First edition with Government's July 1st, 
1921 rules, regulations, and gradings. Essential in­
formation on hook-ups, new devices, international 
laws, regulations, practical equations, diagrams, defi­
nitions-106 pages-over 80 illustrations and draw­
ings. Every amateur candidate for license should 
have this book. Don't miss it! A dollar bill pinned 
to this ad and addressed to us brings it by return mail. 
Send for this "Operator's Bible" today. You can't 
do without it. Order Now! National Radio Institute, 
Dept 11-M, 1345 Pennsylvania Ave., N. W., Washing• 
ton, D. C. 

FOR SALE: 1KW Amrad Quenched Gap and resistance 
$21.00, Penn C. Oscillation Transformer $7.00; •Penn 
C Regenerative Set $29.00; Baldwin Phones $10; Acme 
150 Watt Filament Transformer $12; Audion Panel 
$5 Amplifier, one stage, $9.75; Radiolectric 2mfd. 
Filter Condenser $4.25; Acme 150 M.A. Filter coil, $4; 
Federal Hand Microphone $6.00; 43 plate Variable 
Condenser $3.50. Transportation charges prepaid. R. 
D. McCommon, 268 N. Market St., East Palestine, 
Ohio. 

BKUMA YRLSBUG. Two hundred beginners tell how 
mEmorized Wireless Code in 30 minutes to two hours. 
Booklet 10 red stamps. Dodge, Box 210, Mamaroneck, 
N. Y. 

SELL: $25 drafting instruments for fifteen •. R. ,Bat• 
dorf, R-3, Urbana, Ohio. 

EDISON B Battery elements. Make your own. Can 
be recharged and lasts for years. Harry Morrell, 
52 Goffe St., New Haven, Conn. 

NEW SYNCHRONOUS MOTORS: $27.50 1-5 HP-220 
volt 1800 R.P.M. Also 1/s and ¼ H.P.-110 and 220 
volt synchronous motors at very low prices. Stock 
limited--order at once. Stahl Rectifier Company, 1401 
W. Jackson Blvd., Chicago, Ill. 
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CROSLEY V-T Socket 60c .0005 Condenser $1.25, 
with knob and dial $1.75, rheostats, switches, etc., 
low prices. Circulars free. Crosley Manufacturing 
Company, Dept. Q-7-C, Cincinnati, Ohio. 

SELL: Complete Regenerator, Detector-two-step with 
bulbs, batteries and fones $85.00. E. H. O'Neill, 9DSG, 
Downer's Grove, lll. 

FOR SALE: Short wave Regenerative Receiver with 
one step complete $45. Baldwin phones $10. Murdock 
phones and Variable Condenser $5. 1 inch Spark Coil 
with key $5. Westinghouse Rectifier $15. E. Schues­
sler, 2209 Wheeler St., Cincinnati, Ohio. 

POOR CONNECTIONS on storage batteries for radio 
or automobile prevented by using Battery Aid. Guar­
anteed. 25 cents box. 6 cents parcel post. The Tucker 
Elec. Co., Box 17, Tarlffville, Conn. 

SURPLUS STOCK SALE. Mounted Arco and Clapp­
Eastham Amplifying Transformer's, new $3.50 each. 
Paragon rheostats $1.25 each. Corwin Dials and Knob 
$1.20 prepaid. We have Chirad Variometers and Vario­
couplers $10, knockdown $14.00 assembled $20.00 In 
cabinet with Formica panel. This includes two vario­
meters and one Variocoupler. Real apparatus and 
Real Service on all makes. Have you seen "Horatio,"~ 
audlon control panels? Detector $6.50, Amplifier 
$16.50. Hoopeston Radio Shop, Hoopeston, Illinois. 

FOR SALE: One No. 5 Edifone. Will record or repro­
duce. $165 value for $85. Practically new. For full 
description write, V. Yann, 512 Catherine St., Syra­
cuse, N. Y. 

BARGAIN: 400 volt motor-generator 100 watts. Di­
rectly coupled and mounted on cast iron bed-plate, 
Motor ¼ HP Robbins & Meyers 1725 RPM, 42 seg­
ments on genera'.or commutator $45.00. Two double 
filament Audiotrons $5 each. 0-10 amp G.R. Hot-wire 
Ammeter $6. Clapp-Eastham modulation transformer 
$3. Microphone $1. All in perfect condition and guar­
anteed. J. R. Dean, 86 Vermont St., Rochester, N. Y. 

FOR SALE: Murdock Antenna Switch $3.00, Paragon 
Rheostat $1.00, Century Buzzer $1.25, ¼ Spark Coil 
and Gap $2.00, New VT Socket $0.75, DeForest Ampli­
fying Transformer $4.50, Honey-Comb Coils and 
mounting 25% off list price, R. Combes, 268 West­
field Ave., Roselle Park, N. J. 

SAVE MONEY on new Amrad and Grebe sets. Write: 
The Radio Shop, Winchester, Va. 

FOR SALE: Two Hoyt 0-30 Ammeters $8.00 each. One 
set of American Technical Society's Cyclopedia of 
Drawing $10.00. One set of nine piece drawing, set 
$3.50. 8 vol. Hawkins Electrical Guides $0.65 each. 
All articles in A-1 condition. Y. Y. Watari, Alfalfa, La. 

COMPLETE STATION CHEAP-I KW Transformer 
Oil Condenser, Rotary, OT, Key, H.W.A. Aerial Switch, 
Audion Cabinet, Arnold Coupler, Stromberg Carlson's. 
All for $75. Will consider Baldwin or Browns. Write 
Paul Weniger, Cresco, la. 

FOR SALE: Old 2RK's lKW Coffin that broke world's 
amateur reCords, like new, 3 United Wireless jars for 
Coffin, $4 each. lKW heavy duty key $2.50. Mur­
dock OT $3.00, H.W.A. 0-5, $5.00, Marconi aerial 
switch $3.00. Radio 2RQ, 821 Argyle Road, Brooklyn, 
N. Y. 

LIBERAL DISCOUNTS on all standard radio apparatus 
are given to wide awake amateurs who represent us. 
Write us for particulars immediately. Wilmington 
Electrical Specialty Company, 705 Adams Street, Wil­
mington, Del. 

FOR SALE: One complete transir.:tter for spark. Has 
Thordarson lKW · type "R" transformer, Thordarson 
oil-immersed condenser, Thordarson OT, brand new 
Benwood "Sink" Gap and Navy type key. Address 
Herbert L. Gordon, Antwerp, Ohio, Radio 8BAS. 

RADIO APPARATUS built to order. Send diagram 
and description for estimate. C. C. Pidgeon, 1343 Clif­
ton St., N. W., Washington, D. C. 

8AWP's entire spark set and parts of 100 watt CW set. 
500 watt 25-60 cycle CW transformer $12. S. Wood­
worth, 425 Brownell St., Syracuse, N. Y. 

WANTED: Your used apparatus for new goods. We 
have some splendid bargains in used apparatus. The 
Radio Exchange. 9DBQ, Stroh, Indiana. 

HOW'S THIS? Stranded copper aerial wire, $3.75 per 
500 ft. $7 per 1000 ft. Audion controls, Det. $5. Am­
plifier $9.50. We pay transportation on all of our 
tube controls anywhere in the United States. We carry 
a complete stock of the parb you need for that new 
set. Send for lists. Devore Radio Supply Co., Gib-
son City, Illinois. - -

SELLING OUT: Large assortment of radio apparatus 
to he sold at a sacrifice. All letters answered. Y. A. 
Golobe, 1248 St. John's Place, Brooklyn, N. Y. 

AMRAD ½ Kilowatt quenched gap; Signal rotary mo­
tor; Complete rotary; Oscillation transformer; Key; 
Also good pair French binoculars. R U interested? 
9AYK. 

FOR SALE: Duhilier condenser .01 25000 V. 1000 
watts $40.00; 1 KW Acme type H-1 $30.00. Enclosed 
spark thru gap $20.00; ½ KW Packard transformer 
$12.00; 4 Sections Murdock condenser $2.00, Paul 
Graeter, 967 E. McMillan St., Cincinnati, 0. 

FOR SALE: Complete short wave receiver including 
detector mounting; Wireless Mfg. Cc. rotary spark gap; 
Radio Apparatus Co., long wave receiver complete. 
PricPs and description on request. V. C. Mcilvaine, 
Auburn, Ala. -

HAVE !t1 Autographic Kodak Special F 6.3 new. Want 
good Magnavox. Ralph Wood, Dewey Ave., Ports­
mouth, Ohio. 

EXCHANGE: CHI-RAD variometer set with a free 
subscription to QST for $10.00. Port Arthur Radio 
Laboratory, Port Arthur, Texas. 

Telephone and musical concerts. If you want to hear 
them get our simple diagram and hook up advertised 
this issue under classified advertisement. Virginia 
Novelty Company, Martinsburg, West Va. 

FOR SALE: Grebe CR-8 set 4 stage amplifier, 100 
ampere Marco battery, range 300 to 25000 meters. 
$300. 219 East 39 St., New York. 

SACRIFICING SBK's Spark Set. Sp! Synk Rotary 
Quenched Gap with Motor, $45.00; lKW Thor Trans, 
$20.00; lKW Thor Condenser, $12.00; OT 2" Ribbon, 
$3.00. Other bargains. Best DX 1900 miles. Rad. 
5.1 Thermo Amps. H. G. Squires, 2048 East 79th 
St., Cleveland, Ohio. 

SAC call has b•en changed to SBTO. CW on 200 
meters. Please QSL via. card. A. L. 'Kent, 199 Court 
St., Binghamton, N. Y. 

LIVE AMATEURS READ THIS 500 It. No. 14 pure 
copper aerial wire $2.00; 500 ft. 7-22 stranded $3.50. 
Big stock of magnet wire 50c per lb. and up. Im­
mediate shipments. Wilmington Electrical Specialty 
Company, 705 Adams Street, Wilmington, Delaware. 

$25 TAKES extra new quarter horse synchronous 
motor. Adjustable arm easily applied. Other bargains. 
Send stamp for list. B. W. Stolte, 9NJ, 3554 S. 
Halsted Street, Chicago, Ill. 

FULL LINE OF RADIO EQUIPMENT 
of all leading manufacturers, Storage Batteries, Gen­

uine double Filament Audiotrons $5.00 

Ask for circular 

Galveston Wireless Supply Company. 
2006 Ave. B, Galveston, TeXas 

QST ? QRV ? 
Let SIF supply your radio apparatus. Large stock 
AMRAD rqu:pment, aluminum for condenser plates, 
copper ribbon ror oscillation transformers, trans­
formers, · condensers, rotary and quenched gaps, 
Grebe, AMRAD regenerative receivers, hot wire 
mC'ters, phones, Moorhead detector and amplifier 
tubes, rh:ostats, switch points, etc. Transporta .. 
tion prepaid when half or more cash accompanies 
order. Shipment subject to stock on hand. 

RADIO STATION 5IF, AMARILLO, TEXAS 
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PROMPT SHIPMENTS FROM 

''DELFELCO'' 
DELANCEY FELCH & CO. 
12 Meeting St., Pawtucket, R. I. 

Branches: 
Fall River, Mass. 
84 No. Main St. 

Providence, R. I. 
6 Market Square 

A GUARANTEED STORAGE 
BATTERY FOR $6.00 

This battery is of very best construction thruout. 
N,•w Batteries Manufactured by an Automobile 
Battery Co. Immediate delivery. Shipped fully 
ehar:red. 

6 Volt 30 Amp. Hour . 
6 Volt 60 Amp. Hour 

.$6.00 
12.00 

TRY OUR SERVICE WHEN YOU ARE IN A 
IIURRY-Wcslini:rhou,e, Firco, Amrad, Kennedy, 
M unlock, Ilenwood, Magnavox, General Radio, Fed~ 
cral, €QUii)mcnt o! quality. 

CLARION RADIO SHOP 
347 MAIN ST., POUGHKEEPSIE, N. Y. 

Telephone and Telegraph 
APPARATUS • 

The new C.W. Equipment of The Radio 
Corporation now in stock for immediate 
delivery. None better at any Price. 

DEALERS-ATTENTION 
The Price is right. Goods shipped same 
day order is received. 

3XAB 

Virginia Radio Co. 
Charlottesville, Virginia. 

The BEST m RADIO 

CARDBOARD TUBING 
In nny }('ngth up to 2&". 
3" and 31/2" Diam. 3 1,1,l cents per inch or fraetion-
30 centf- per foot; 4" and 4 ½" Dia. 4 cents per inch 
or fraetion-3:"") cents per foot; 5" 4 ½ cents per inch 
or fraction--42 cents per foot. 3'1 , 3½" and 4" ha:i 
1~" ,._.,,lll; 4 % " and 5" has ,J''2 " wall. Postage extra. 
Shipping wehrht about 1 1}~ lbs. per foot. Dealers write 
for discounts. Circular for stamp. 

JEFFERY-CRAWFORD COMPANY 
2113 Hillger Ave., Detroit, Mich. 

--FORMICA PANELS--

Murked off, drilled, grained, buff<'d. J,arge 
hole-R cut for meters. Send drawing ·with exact 
dimension~ for estimate. We guarantee quick 
service, accuracy and satisfaction. 

RADIO PANEL SHOP 
1103 S. Third St., Evansville, Ind. 

Variometers Couplers, $3.75 Each 
Wound but unassembled, $3.00 Each 

The!\e instruments embody best workmanship 
and materials, all wooden parts genuine mahog­
any, coupler primary wound on Formica tubing. 
Wound to assure maxin1um :-csults for short wave 
work. Shafts f,, inch. With Chelsea Dial and 
Knob $1 extra. Send for bulletin describing panels, 
parts and other apparatus. 

FREDERICK WINKLER, Jr., 
304 Columbus Ave., New York, N. Y. 

MOST MILES PER DOLLAR 
With ATLAS CW Radio Apparatus 

Make your money talk to the tune of 15 
miles per dollar. Money back guarantee. 
1000 Miles ................................ $70.00 
PT-2 CW Trans. $11.00 Inductance U .. $8.00 
2 Tube Sockets.. 2.00 2 Tubes ....... 16.00 
1 Meter . . . . • . • 8.00 1 Key . . . • . . . . . 1.00 
2 Variables .. , . , 10.00 2 fixed cond's. . . 3.00 
1 Double Cboke.. 5.00 2 Switches 2.00 
2 Rheostats 4.00 

$40.00 
$30.00 

40.00 

TOT AL ................................... $70.00 
Send ten cents for complete catalogue. 

THE AMERICAN RADIO SALES 
AND SERVICE CO. 

Mansfield Ohio U S A 

COMPARE THESE PRICES 
Triple Honeycomb Mounting ( for panel 

mounting) ............................ $5.00 
Variometer Wood Parts (Unassembled and 

unmounted .........................•... $2.00 
~in,iature D. P. D. T. Panel Switch ...••... $1.00 
1vano-Coupler Rotor . . . . . . . . . . . . . . . . • . . . . .60 
Send lOc for Bulletin and future announcement,, 

PARAGON ELECTRIC COMPANY 
215 North 6th St., E. Newark, New Jeraq 

INVESTIGATE 
Where Dependable Quality Is Low Priced 

Literature sent immediately on 
DX AMPLIFERS 

DX RADIO COMPANY 
Summit, III. Factory, Argo 

Best of Everything in 
Radio Apparatus and Parts 

Send Stamp for Catalog "Q" 

J. H. BUNNELL & CO. 
32 Park Place, New York 

RADIO CONSTRUCTION CO. 
Manufactur.,ra of all kinds of Wireless Telephone 
and Telegraph apparatus. Panel drilling and en­
graving a specialty. Binding Posts, stops, switch 
pointa, nuta and screws of all sizes. 

42 Maverick Square 
Winthrop Block East Boston, Mau. 
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PARAGON 
R.A.TEN 
unexcelled 
for C. W. 
reception: 

AS 2ZL recently 
wrote, "The 

Paragon is especial­
ly satisfactory in C. 
W. work, because of 
the entire absence 
of capacity effect." 
To receive the nu­
merous wireless tel­
ephone broadcasting 
stations, you can do 
no better than invest 
in a genuine Para­
l!'On R. A. Ten. For, as 2ZM, 2ZL, and 
hundreds of other 
prominent amateurs 
have found, Paragon 
brings in the human 
voice with all its · 
clear, natural qual­
/ities unimpaired. 
And the exceptional­
ly sharp tuning you 
achieve eliminates a 
large part of the un­
pleasant QRM in the 
midst of a concert. 
Incidentally, the re­
cent price reduction 
from $85.00 to 
$69.50-a clear sav­
ing of $15.50-
makes Paragon to­
day a better buy 
than ever before. 
Call or write for de­
scriptive booklet. 

Genuine Paragons 
are also on 
exhibition at 

Ray-Di-Co. 
1547 N. Wells St. 

Chicago. 
The Benwood Co. 
13th & Olive Sts., 

St. Louis. 

RADIO PLUGS 
Be up-to-date! Equip your set with pings and 
jacks throughout. Besides using .plugs for 
your telephone head-sets, loud speakers, load­
ing coil, microphone transmitter, transmitting 
keys, etcH score of other uses will he found 

by the ingenious amateur~ The 
three makes of plugs shown 
here, all designed specifically 
for radio work, are a great 
improvement over the ordinary 
telephone switchhoard plug. 
They fit all standard jacks. Or­
der today from our liberal 
Plock of each make. 
FIRCO ''.Bull-Dog-Grip" PLUGS 
Slight pressure on chucks in .. 
Rlantly releases telephone cord 
tips. No soldering, instantly 
interchangeable, and 0 The 
harder you pull the tighter 
it grips." 
Round Type ........ $2.50 each 
Flat Type ......... $2.00 each 

FEDERAL PLUGS 
Made of Bakelite and designed 
to hold any type of con­
ductor without soldering. 
Price ........... . $1.75 each 

P ACENT Universal PLUGS 
Accommodates all telephone 
cord tips and similar solid con­
ductors. Sure contacts-no 
soldering. 
Price . . . . . $2.00 each 

Left Croos­
~ection view 
of FIR C 0 
"Bull • Dog • 
Grip" intcr­
!hangeable tel­
ephone plug, 
round type. 

Right -- Pacent 
univer~al Plu,i' 

When you build your Vacuum Tube sets you can save 

enough by using Greco Amplifying Transformers to 

pay for another step of amplification. Greco Trans­

formers were purposely designed to meet the require­

ments of present day VTs. Hundreds of users have 

found that their simplicity and electrical efficiency 

result in unequalled audibility and amplification. The 

price complete ready for mounting is only $3.25 each. 

Such a good instrument should interest you at any 

price; but at this rock bottom price level Greco Trans­

formers are by far the best buy on the market. Order 

at once to make sure of delivery. 

Immediate shipments b:y mail of all apparatus shewn here. Catalo1ue 25 cents-Address Dept. B-1 

CONTINENTAL RADIO AND ELECT. CORP. 6 Warren St., N. Y. 
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NEGTIGUT 
R 

THE 

NEW ELECTRON TUBE 
For Radio Detection 

The interest shown by the radio world in the new 
CONNECTICUT Electron Tube so far exceeded our expectations 
that it became necessary for us to arrange for production on a 
much larger scale than originally planned. This has meant 
unavoidable delay in deliveries. 

We have taken advantage of the delay, however, to make 
certain modifications in the operating design of the Detector 
assembly. The principle of the tube and its sensitiveness remain 
unchanged; but the new assembly will enable even the less skill­
ful operators to obtain superior results. 

The delay will therefore work to the benefit of users of the 
CONNECTICUT Tube. Watch for announcement of delivery 
dates in the next issue of QST. 

• £9~NECTICUT iit~~~JCOM~• 
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7he l?ecognized Symbol <!/Superior Perfannance 

Induction Coil, 100 watt 6 or 
32 Volt-$17.50 

¾, KW Quenched Gap $10 
Coil and Gap Combination 

Special Price $22.75 

Synchronous Motor $25.00 
1800 r.p.m. ~4 h-p. frame 

LEADERS 
INVESTIGATE these leading 

Amrad Radio Products at 
your nearest Dealer's. If he 
does not stock, he will get 
them for you quickly and save 
you Time and Money. 

The new Amrad Variometers 
and Vario-Couplers, (exclu­
sive Amrad basket-weave) the 
Verniers, and other popular 
parts for the operator who 
builds his own, could not be 
crowded into this small space. 
See them at your Dealer's. Or 
write us for descriptive liter­

ature. 

The new "S" Tube-THE 
TUBE WITHOUT A FILA­
MENT -will soon be on the 
market as a Rectifier. The 
first month's production is 
already sold. You should 
IMMEDIATELY place your 
order with your Dealer to as­
sure delivery. 

For those desiring high class, 
efficient Receiving Units, at a 
reasonable price, nothing excels 
the Amrad Short Wave Tuners 
and Detector-Amplifiers de­
scribed in Bulletin L- 1. These 
are COMPLETE-in solid ma­
hogany cabinets-the height of 
Amrad engineering. 

Order from Your Dealer only. 
Bulletins describing any pro­
duct illustrated mailed FREE. 
Send 10c in stamps for Com• 
plete Catalog. 

Adjustable Load Coil $3.85 
For wavelengths to 3000 

meters 

Fixed Condenser $0.45 Seven 
Capacities, .0001 to .002 mfd. 

Grid Leak $0.65 
Six Values, f2 to 5 megohms 

Fits any Standard Mounting 

Ampliformer, 2620, $6.00 
Unmounted type, 2223, $3.75 

t}MERJCAN RADIO AND RESEARCH (ORPORATION 
205 College Avenue 

MEDFORD HILLSIDE, MASS. 
New York District Office 
13 PARK ROW 

Chicago District Office 
602 SO. DEARBORN ST. 


