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The 1921-22 Radio Season 
Is Just Starting-Buy Acces~orit!lf Now! 

Amateur activity during tlie coming year will . surpass all previous 
records. Get yoµr equipment together and prepare for a big year. 
There is something for rou on this page! 
RADISCO "B" BATTERIES are .an investment in. satisfaction.: Opera
ting life 600 to 1000 hours, 15 cells 22.5 V. Large size has v$.riable volt
age feature, No. 1 (shipping wt. 2 lbs.) $1.50;. No. 2 (shipping wt. 5 
lbs.) . $2.~5. 

"FIRCO" VACUUM TUBE SOCKETS 
Heavy polished nickel tube, hand-grained bakelite 
base. An exceptional socket at an exceptional price. 
Three types : , · 
Type 12A-Single Socket ..••.••.•• , .. ,; •••••.• $1.10 
Tvpe 13A-Double Socket ..•..•. , •.• · ••••• ; • . • 2.30 
Type UA-Triple Socket •.••••••••••••••. .' •. -•• 3.50 

"FIRCO" MIDGET INSTRUMENTS 
Midget De~tor. Type 36A •••... ; ••. / •...... $11.00 
Midget One Stage Amplifier, Type 39-A •••••.. 18.00 
Midget Two Stage Amplifier, Type 40-A •.•.••. 30.00 
Midget Receiver 150-1000 meters ..••••..•..• 15.00 
Midget Detector, 1 Stage, Type 37-A •.••.•••.• 24.00 
Midget Detector, 2 Stage, Type 38-A .•..•..••. 40.00 

FILAMENT HEATING TRANSFO~ERS 
Acme 76 Watt, latest type, mounted .•.•.•.••. $12.00 
Acme 75 Watt, latest type, unmounted, ••.••••. 9.00 
Acme 150 Watt, latest type, mounted ..•.•...• 16.00 
Acme 160 Watt, latest type, unmounted ••••••. ·13.00 
Clapp-Eastham 60 Watt, with rheostat •••••.• 12.50 

C.W. POWER TRANSFORM.ERS 
Acme 50 Watt 350 Volts, mounted ..•••••..•. $15.00 
Acme 50 Watt 350 Volts, unmounted .••••.••. 12.00 
Acme 200 Watt 350-5_50 Volts, .mounted ...... 20.00 
Acme 200 Watt 350-550 Volts, unmounted .•.. 15.00 
Acme 500 Watt 1000-1500 Volts, mounted., ..• 25.00 
Acme 500 Watt 1000-1500 V"plts unmounted •• 20.00 

CHOKE COILS 
Acme single coil 150 M. A. capacity ••.•••••••. . $4.00 
Acme single coil 600 M,• -A. capacity. . . • • . • . • . . 6.00 
Acme double coil 150 M.,A. capacity •...•.•..•• 6.00 
Acme doubli, coil 500 M. ·A. capacity. . . • • . . . . • • 8.00 

VARIABLE CONDENSERS 
No. 3 Chelsea .OOH Mfd. unmounted ..••.•. , . • $4.75 
No. 4 Che'1sea .0006 Mfd. unmounted ••••••••.. 4.25 
No. l Chelsea .0011 Mfd. mounted., .•••..•..• 5.00 
No. 2 Chelsea .00·06 Mfd. mounted .••..••.•..• 4.50 

RADIOTRON ··uv200" AND "F'!RCO" 
VACUUM TUBE SOCKET No. 12A 

RADIO MAILING 
CARDS 

Package of 15 postpaid 

25c 

Let the DX man know 
when, how, and where 
you heard his station. 

Atlantic 
727 Boylston St. 
Boston, 9 Mass. 

FIRST DISTRICT 
CALLS 

IA.A to lCEE 
Edition, July 15, 1921-
75 pages-2137 calls-all 
changes noted, including 
change in three-letter 
calls. 
Edition Limited-Send for 
your copy now! 25c post
paid. (Coin) 

c.w. 
We have a . liberal 
supply of the Radio 
Ccrporation's new In
struction Book on C.W. 
Operation, and will 
gladly send you a copy 
direct, at once, on 
receipt of 25 cents. 

Radio Company, Inc. 
Send /or Bulletin f 4 

Free (or //,e asking 
Branch--15 Temple Street 

Portland, Maine 



Price 

AUDION 

and 

RECEPTACLE 

$4.50 

RAC-3 AUDION 

AUDIO 

FREQUENCY 
AMPLIFIER 

RADIO 

FREQUENCY 
AMPLIFIER 

AUDION 

OSCILLATOR 

Full Size 

FIRST UNIVERSAL AUDION 
Manufactured und,er DeForest Patents No. 841.387 and No. 879,632 

RADIO AUDION COMPANY 
90 Oakland Avenue, 
No Radio outfit up to date without the RAC-3 Audion. 
No need for buying "soft'' or ''hardH tubes. 
RAC-3 Audions are interchangeable without necessi

tating critical readjustments. 
RAC-3 Audions are not critical to A or B battery 

adjustments. 
Low battery consumption. Filament current 0.8 amp. 

at 4 volts~ maximum. Plate voltage 2 to 22 ,rolt11. 
Clear signals and great sen-sitiveness on long distance 

·reception. · 

Jersey City, New Jersey 

Maximum insulation between filament plate and grid 
terminals resulting from new type of tube ,r.n,I 
receptacle. 

No soldered audion terminals. 
Maximum direct mechanical contact between audlon 

leads and receptacle dipsa 
Audion base caps and Receptacle block moulded G...

A Condens-ite. 
Receptacle block is designed to permit built-up panel 

Perfect oscillation for use in re.generative circuits. 
Small size. Rigid construction. Non-micropbonic. 

tube nnises due to mechanical vibration. I 
construction foT amplifier panel. CiTcuit connectiona 
may be made from front, back or sides. 

No If your dealer is not carrying RAC-3 Audions in stock, 
1 send attached coupon. 

~- .. i_ -- -- --···· -····· ·-···- - ·-·· ·•····- -·····• - -- --- ·-·- ---- ---

Radio Audion Company. 
Mail Order Coupon 

90 Oakland Avenue. Jeraey City, N. J, 

Enter my order for ...... , . RAC-3 Audions and .. , , .. , . Receptacles for ohlpment by return mail. P'or-
ward by Parcel Post insured. Enclosed herewith is Poatal Money Order for $, ..• , ....• , .plus 10 eentt, fOlr 
poatage and insurance. 

Name ...•••• , .• , . , . , ••...... , .• , ....•.••.•• , . • • Addreaa ••••••• , •••• .' •••. ,., ••. , ..••..... ,, .•.•••• 

City •.• , • , , • , •• , , ••• , • • • • • . • • • • • • • • • • • • • • • • • • • • State ......... , ..... , .................. , ........ . 
ALWAYS MENTION Q ST WHEN WRITING TO ADVERTISERS l 



PAUL F. GODLEY 

2 

Chooses A-P Tubes for 
Supreme English Test 
He wires:-- ''A.-P Tubes ;,(•lect"'d as most :c.atisfacwrv ,,n .\merican 
market for use ip. rnultistae-e arnplifiers hecaus1: ,,f their low capacity ;md 
iow current consumption.'' 
The c\.R.R.L. is sending Paul F. c;odlev. ,:,f l\lontclair. New f ersev. to 
England to receive m~s~ateti frnrn :\ni'~rican arnateur~. Be;·au~e· the 
dhc:icncy of multistage radi;;i frequency and at1dio frequency amplification 
depends entirely '.l]JOn rhe i:ube~ used in his multistage ampiificrs, he has 
.J10sen A-P Tubes ,··xdusi·ndy for this purpose. The A-P \mplifier Tube 
is the tube used by the United States Navy. the famous Navy Type 
S.E.-1444. 
l,se the tube Paul F. Godlev has selected. "lhe the tube the Navy 
Utie~. "'Use A-P Tubes for ·efficiency." 
.\t vour dealer or direct frnm the fa;torv. 
!\fote the new low prices and order now·. 

A-P Tub"s are licensed by 
thf, Rcidio Corpornt.ion of 
A m e -r i c o, u n d e r the 
D"F'orest A.udion n n d 
Ffoming patents fot· ama
teur a,nd experimental use 
in Radio communicatinn. 

NOTE NEW 

LOW PRICES 
In addition to being national 
distributors for t.he Moorhead 
Laboratories, Inc.. Mfrs. of 
A-1' Tubes, the Atlantic l'R
dfic Radio Supply Comp8.ny 
a.rt al~o exclusive Paci.tic 
,:•oust distributors .for the fol
lowing c.ompanies and products: 
Shaw [nsulator Co.. Mfrs. or 
moulded equipment, DeForest 
Radio Tel. & Tel. Co., Mfrs. of 
t .. a..dio equipment, Diamond State 
Fihre Co .• Mfrs. of Condensite-

THE A-P VT Celo~on, Rerlrnanol Chemical 
AMPLIFIER-OSCILLATOR PMduets Co., Mfrs. of insulat
-Th.- amplifier used by the ing Yarnishes and laeqners. 
U. S. Navy, "Use the tube 
t.hP Navy use •. " Price $6.50 

THE A-P 
FJLECTRON 

RELAY 

-'rhe most sensitive detec
tor of spark ~ignals known 
to the radio art. Price $,5 

AT YOUR DEALER OR .F'ROJl THE 

ATLANTIC-PACIFIC RADIO SUPPLIES CO. 
HENRY SHAW, President. 

638 MISSION STREET, SAN FRANCISCO, CALIFORNIA 

AI.WAYS MENTION Q ST WHEN WRITING TO ADVERTISERS 

... 
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Price 

There is a 
garantee with 
every Remler Item 

¾ 

TYPE500 
BAKELITE MOLDED 

Vario meter 

s = 

Electrically 
and Mechanically 
without e<iual 

Remler Quality Throughout 
Remler Type 500 Bakelite Molded Variometer ................ $6.00 
Remler Type 501 with No. ].00 Bakelite Dial and Knob ....... . $7.00 
Stator moulded in two halves from genuine Bakelite with primary winding moulded on 
the inside, insuring an absolutely rigid winding. Rot,0r also moulded from Bakelite. 
This all Bakelite moulded construction 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 51/4"; maximum rotor di
ameter ,i"; width across stator :3"; shaft ll/16" diameter. Bearings backed up with 
spring tension. Wave length range 175-500 meters. Stator drilled and tapped for 
panel mounting. Brackets for table mounting. Polished nickel binding poi;t terminals. 

Write for d2 page Remley B1illetin~just o.tf the presH. 

REMLER RADIO MFG. CO. 
E. T. Cunningham, Gen. Mgr. 

248 First Street 154 West Lake Street 
San Francisco, Calif. Chicago, Illinois 

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 8 
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RADIO APPARATUS 
Di•tributora of Reliable Radio Apparata• to S~hoofa, 
Radio Clubs and Experimenter• All 011er the 

College11, 
World! 

"PITTSCO" 
Service on "Grebe Radio" i1 
International I Send us your 
ORDERS for tbia apparatu1 
of PROVEN MERIT I 

AMPLIFYING TRANSFORMERS 
No. UV-712 Radio Corporation ..•••• ,, $7.00 
No. QO Clapp-Eastham aemi-mtd. ••• , . 5.00 
No. A-1 "Sacodad" •hielded type , . • . . • 5.00 

AllDlON CONTROL PANELS 
No. RORH Grebe in eahinet with tickler 

connections ..... , . , , , ....... , ........ . 
'No. p,., l Para!?on n1uulded type ..... , 
No. 330 Remler with "A" Battery poten-

tiometer , . . . , ...•.... ~ , ..... , ... ,. 

ANTENNA WIRE 
"Pittsco" No. ! 4 hard drawn copper, 80 

ft, per lb. . , , .... , .. , , ...... , .... , , 
tiOO ft. special value at , , , , , . , , .. , , 

"Pittsco" 1 strand :f} 22. tinned copper 
p~r ft. . ..... , . , ... , . , . , ..... , ..... . 
500 ft. ap.,dal value at ..•.•.••••. , 

0 Pittsco0 7 strand ±f: 20 phosphor bronze, 
p~r H •......... , , ......... , .... . 
LOO ft. •1>el'ial value "t ... , . , ..... , . 

"B" BATTERIES 
N .. 'l'6.23 Standard, 22.5V. small ..... . 
No. 7621\ 1:~.,V. large , .... , ..•. , . , , . 
·No,. 7650 ft St::tndard ~:2.~V. n1riable ... , 
N•. 768 Everready Z2.5V. ,,mall ... , , .. 
No. 766-A Everteady 22.6V. large va.ria-

ble 10½ to 22.5 volts •..... ., ...... 

CONDENSERS (Fixed Mica. Type) 
No. 577 Dubilier, Universal type, for 

transmission and reception, suitable ca
PAC;t1e~ ,(H)Q'\ .001. .OOZ, .005, .01 

17.00 
6.00 

8.00 

.40 
2.25 

.01 
4.25 

• 02 
7.50 

1.50 
2.65 
3.50 
2.25 

3.00 

M.F, <•aeh 1000 vnlts .... , , , ..• , , , . 2.00 
No. ROCC Grebe ,0002 Mf. , . . • . • • . • 1.00 
ND. ROOD Grebe .0005 Mf. . , . . • . • . • • 1.20 

GRID LEAKS 
No. UP-016 Radio Corp. \'.1. 1. l.5, 2, ::tr,~ or 

3 megohms, mtch complete .. , . • . . 1.25 
Grid Leaks only ..• , •• , , •.. , ... , , . . .75 
Bases only , •••..• , , •• , •.. , ..•.• , , .50 

No. f~l Ch@lsea .i, to ti megohms ..•... , . 3.00 
No. HPl 719 Radio Coro. r,ooo ohm•. mid-

tan 2i'i00 ohms for UV-202 tubes , . . 1.10 
No. UP1718 Radio Con,. oame au above 

but for use with UV-203 and UV-204 
tube){ rnid-tap ~Uo1)1) t)hm!i •••••• , • • • • 1.65 

HOT WIRE METERS 
No. P-1 R<>Uer-Smith 0-2.5 flush, a real 

value at ....•.• , .•.... , .•.• , . • . • . . 4.75 
No. 127 Geueral Radio, .G. 1¥ 2.5, f). 01" 

10 amperes, f.luB h or front mtg. ea.. 7 .75 

POTENTIOMETERS 
No. PR-li36 Radio Corp. "A" Battery type 2.00 
No. 93 Remler "A" Battery type ••••.. , .75 

RECTIFYING DEVICES 
No. uv .. 216 Radio Gorp. 20 Watt "K<f'x10-

tron" n,,,tifier for UV-202 tubes , . . . • 7.50 
No. UV-217 Radio Corp. 150 Watt "Keuo-

tron" r.ectifier for UV-203 tubea .•••• 26.50 

"'Let 'PITTSCO' products, auper-aervice 

"PITTSCO" 
Service diatributea RADIO 
CORPORATION'S product• 
all over the world I Send u1 
your ORDERS today! 

REGENERATIVE RECEIVERS 
No. CR-2 Grebe ! 75-680 meters a special 

value at ..• , •.•••• , ••••••.••. , • , • ,$39.ff 
No. CR-3 Grebe ''Relay-•pec!al" 175-680 

meters ..•......•. , ...•..••••• , • . • 65.00 
No. CR-SA Grebe 176-375 meters, with 

tube control. a opecial value at •• , ••• at!.95 
No. CR-!\ Grebe 17 6-3000 "Super•a~cial" 

complete oet, ideal for phone, 11>ark and 
time signals .••.• , •.••••••••••••• , 80.00 

No. GR-8 Grebe 175-1000 meters "RelaJ' 
Super-special" complete set . . • . • . . . . • 80.00 

No. CR--9 Grebe L 75-~000, Det, and 2 
;,,t€ll s,•lf-eontained , , ..... , . . .... , 130.00 

RHEOSTATS 
No. PR~~30 Radio Coro. ,2.fi Amp, maxi .. 

mutn, for llV-200, UV-201 ••r UV-\!02 
tubes .... , , ... , , , , ...... , . , .. , , •.• 

No. 214 GenE"ral .Radio 2.D Amp. fo-r 
UV-202 tuhen ...... , , . , ... , ....••• 

No. 1'-l Para111on back or front mtg., .• 
No. 660 Murdock baek or front mtg. 

SOCKETS 
No. UP-fii>2 Radio Con,. Bakelite, for 

UV-200. HV-201 or UV-202 tubes ... 
No. UR .. 542 Radio Corp. PoreeJain. f•r use 

as above and also UV-216 "Kenotron" 
20 watt re,~tifier .. , .... , .. , .. , ...• 

No. UT-541 Radio Cori,. Porcelain, foi
UV--203 tube and UV-217 "Ki,n<>tron" 

No. 1156 General Radio. new pnce 

TELEPHONES 
No. ,;;; Murdock 2000 ohms double 
~o. ~.6 M!!;dock. 309,0 ohms double . . .. 
Brandes supenora double , , , ... ~ ~ .• 
Brandes mrransatlantic"" flouble , . , ... ~ 
Brandes "N11vy rrype•• double .... , 
'r-~rpe •"C" Baldwins~ N~YY- Htat1dard 
'T;,.P ~ "t'~.. Bai<iw_ins. LTltra .. l'l-~nH1tive. 
'fype "'f--.... Bnldwin HSuper-lien:,H.;v(' .. 

VACUUM TUBE~ 

3.00 

USO 
1JIO 
1.00 

l.lSO 

1.00 

z.so 
1.50 

5.00 
6.00 
8.00 

tz.00 
14.00 
!3.75 
15.00 
ll!.25 

No. VV-iOO Radiotron iletef'.'tor ~l.00 
lfo. UV-201 Radiotron Amplifier ... , . . . 6.lSO 
No. llV-202 Radiotron 6 watt transmitter 13,00 
No. UV-203 Radiotron 50 Watt t.rl\lls-

mitter , .......... , ....... , ... , ... , 30,00 
No. UV-204 Radiotron 250 Watt t.rans-

mitter . , . , . . . . . . ... , ... , , .••.•.•. , 110.00 
Note-1tll l'adiotrons oent postage and insur

ance prepaid anywhere in U. S. A, sr~nd .. Pitta
"::o•' your orders l 

BOOKS 
Rndio Corp. 44C.W" Instruction .$0..25 
Pmetical Wireless, by flncher , . , ..... Z.25 
Wireless Experim~ntcrs Manual by Bucher 2.25 
Vacuum ·rubes in \Vireless Cvmmunica-

tion, l;y Bucher ... , , • , • , . , .. , . , , . , . z.25 
How to Pass U. S. Exams, by Bucher . . .75 
Practical Amateur \Vireless Stations, by 

Bucher • , , •..•. , , .•••• , • , • , , , , . , • . • • .75 
and delivery aolve your Radio problems" 

SEND US YOUR ORDERS TODAY! 
Send ten cents In atamp• for Catalog No. 22, Over too pages, OVM' 150 IHustratlons, over 600 ltemu 
"PlTTSCO" SERVICE REACHES ALL OVER THE WORLD! WHY NOT LET IT REACH YOU! 

F. D. PITTS CO., INC. 
!2 PARK SQUARE DEPT. A. BOSTON, MASS., U. 5. A. 

ALWAYS MENTION Q S T WHEN WRITING TO ADVERTISERS 
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A .l'v\agazi11e Devoted Exclusiveg to the Radio Amateur 

The Protection of Near-by Wiring Against 
T, .. oubles Caused by Spark Transmitters 

AMATEURS in various parts of the 
c.·ountry often get into embarrassing 
difficulty from voltages built up in 
neighboring wiring by their spark 
transmitters, with resultant blown 

fuses, damaged fixtures, blinking lights, 
l'inging hells, discommoded telephone ser
vice, etc. The trouble is not alone one of 
surges, as all wiring near the station is 
liable tn trouble. Often it's the next-door 
neighbor or several neighbors who are in
convenienced, and several of our good ,;ta
tions have had to dose down or :reduce 
powPr to a small value to prevent a display 
of fireworks every time they t.•pened up. 
And in addition to all this embarrassment, 
such displays eannot be eauseli without the 
consumption of energy and their ve1y l'X
istence ,,hows that sr,me uf our preeious 
thousand watts i:; going elsewherP than as 
useful radiation. 

'rhis difficulty has bothered us entirely 
too long, so with a \ iew to w,lving it .it 
was referred to our A.R.R.L. Advisory 
Technical Committee. For assistance :in 
this matter we m·e indebted to Messrs. 
c;,,dley, Dellinger, Mathews, Kruse, Haz;,J
tine, Ball.antine. lfallard and Clausing, 
from whose reports ths following data are 
presented. 

As a major point, trouble •.1.f this nature 
can be divided into two r·lassei'\, which may 
;,xist independently or in combination: ( 1·1 
that ,:aused hy ;1 direct ennveying .,f 
troublesome voltag-es over thP- wiring 
supplying the radio transmitter, to nearby 
wiring, a phenomenon ,:,f n,urse eonfined 
to the pow"r drcuits, which, however, ari• 
the most :frequent ~cene of trouble; /~) 
that caused hy induction into nearby wiring 
of ever·y rlescription h(•ca use of its location 
·within the strong field .,f thA b:ansrnitting 
aerial. We will tr<'at these two divisions 
in t.urn. 

Trouble by Conduction 
This source of trouble includes not only 

surges or kick-backs, but nmditions where
hy a contin'uous radio-frequeney voltage is 

induced in the pL•wer wiring by its proxi
mity to the r.i'. drcuits. it is probable that 
trouble from either eause occurs most fre
quently when the power drcuits of the 
building or r,f nearby buildings become 
resonant to the 1·adio frequency by the 
1.:utting in or out of additional drcuits, 
etc. 

The remedy is (a) to separate the power
circuit and the r.f. circuit, and (b) to pro
vide means for draining- off 01· preventing 
such voltages as still exist. Considering 
these in order: ' 

(a) Supply wiring should at no time 
be pP.Tmitted to eome within three feet of 
wiring earrying r.f. power. First off, that 
1neans that the transformer should he 
plaeed at least three feet from the dosed 
drcuit. Many amateurs are under the 
mistaken impression that the leads from 
the fransformer st:'condary to the e,:,n
denser (or gap, a;:; the case may be) must 
lie short. These leads earry only t.he 
F,uppiy frequency and there is no reas,m 
why they should be short-they do not 
,)ffed the tuning. .!:fadio-frequency ehokes 
should be placed in these leads to keep thP. 
r.f. out of the tran!'lformer. A small wire 
i,- ,;uifident for :mch windings but the in
tsulation must be PXeellent as often the full 
voltage of the transformer is imposed upon 
it. The prinuny power 1.-ads must not pass 
thrn a blade on the antenna switch. While 
permissible on commercial quenched sets, 
t.he lnw tones 11nd high voltages of ama
teur work make it dangerous, heavy volt.
a~·e~ being- t~fr~by induced in . the, power 
w1rmg ,,ven n rhere are no direct rlash
ov .. rs. , A 11. power wir{i:i,g ~ho~ld l.,e kept 
three .1.eet from the ra(110 c1rcu1ts. 

( h) The foregoing initial rirecautions 
having· lwen observed; it is still necessary 
to prnvide 8ome method of draining r.f. 
\'O!tages from the power wiring. .A pro
tective device l'E'i:ommended by the national 
underwriters should Ge installed for this 
purpose, ur one may be made by bridging
two p;,.per condensers in series actoss the 
line, with the eenter point between the two 
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grounded. It may sometimes also be found 
a help to insert r.f. chokes in the power 
lines, altho in most cases they wiU be super
fluous. These ideas are shown in Fig. 1. 
The Committtee does not recommend fuses 
in series with a condenser drain. Resist
ance rods have proved unsatisfactory, as 
to obtain protection they have to be of such 
low value as to consume considerable 
energy. Electrolytic arresters are OK if 
continually looked after, but their main
tenance is quite bothersome. Condensers 
are considered most satisfactory. It is 
important that the ground lead of the pro
tective device be separate from the trans
mitter ground and that the two ground 
leads be neither parallel nor elose together, 
or it may cause more trouble than would 
O<:'.cur ·without it. . 

A lamp burning on the drcuit will often 
furnish sufficient "leak" to prevent the 
building up of voltages, and as an ad
ditional precaution a single 32 c.p. carbon
filament lamp may be hrirlged acroi;s the 
line. 

Ft(, 2 

In persistent cases of surges, and where 
the trouble is known to be caused by propa-
1r,ation from the transmitter power wiring 
to adjacent wiring, the phenomenon of 
parallel resonance may be utilized to choke 
oft' the r.f. kick-backs. .A condenser and 
inductance in parallel, tuned to the fre
quency of the transmitter, are inserted in 
the power line, as shown in Fig. 2. Such 
a combination offers infinite impedance to 
the series flow of frequencies of its own 
value. ft may consist of a helix 8" di
ameter, nf about 15 turns of No. B hare 
wire, ad instable, ·with a g-lass-and-foil con
denser of about .0008 mfd., the combination 
capable of being tuned to th(' wave- length 
used hy the transmitter. 'l'o obtaln the 
maximum reduction lt wrn be necessary to 
consider the location of the r.f. nodes and 
ioops in the power line and the best location 
of the device can only be determined by 
trial. Best adjustment is had when 
:resonance is obtained using relatively large 
values of inductance and small values of 
t>.apacity. 

The running of the station wiring in 
groundrd metal conduit is also recommend
ed, to ~hield it from induction from trans
mitter drcuits. 

Trouble by Induction 
Most of the foregoing suggestions have 

long been recognized as good :,tation 
practice and are the first things one does 
when trouble is experienced, if they have 

been neglected before. Not a few ama
teurs, however, find that this has no effect 
on their difficulties, and pyrotechnics con
tinue in the houses of neighbors often 
several hundred feet away, etc. When this 
is the case the trouble is by induction
voltages occur in the adjacent wiring by 
direct induction from the antenna system. 
To determine which is the eause of the 
trouble, disconnect the antenna and .-xcite 
the transmitter. If the trouble eeases it is 
evident that it is caused by the field of the 
antenna, while if it continues it is t>vident 
that it .is owing to propagation over the 
wiring as covered hereinbefore. 

Befog an induction phenomenon, it ,vill 
be understood that disturbances are great
est when resonance accidentallv oeeurs in 
the wiring, the induced volta'ge varying 
r,1ughly as the inverse of the distance, or, 
where no resonance occurs, as the length 
of wire exposed to the field. It is probable, 
however, because of the C'onsiderahle dist
ances that often intervene between the 
aerial and the ;;eene of trouble, that this 

FIG .3 

c•ffeet oecurs only at or near resonance or 
at some harmonic of the resonant fre
quenf'y. In r,ther words, if the inductances 
and capacities of certain nearby wiring 
;,:v;;tems are such as to result in resonance 
,vith the wave length of the transmitter, 
trouble is quite likely to result, and tele
phone eircuits, bell lines. etc., are just as 
,msceptible as power wiring. This ex
plains why trouble sometimes develops at 
a cnnsiderable distance while nearer wiring 
system'l are unaffected. 

If the transmitting wave length eould 
be ehanged the trouble might conceivably 
disappear, altho likely to show up at some 
other point, but generally it is impossible 
or inadvisable to shift the wave length. It 
should he said, however, that a poor decre
ment in the aerial drcuit is a most prolific 
source of trouble, and stations with good 
ground systems are generally free from 
such difficulty. Likewise, an improperly 
adJusted rotary gap, with electrodes spaeed 
too far or with teeth improperly spaced, 
will cause extraordinary potentials in the 
aerial circuit which of course increase ~he 
likelihood of induction troubles. These volt
ag s can puncture eondensers and in gen
eral disable telephone lines and, in the 
case of lighting circuits, generally cause a 
spark in a fixture; whereupon, a spark 
being a conductor, the 110 volt supply 
follows in an arc, shorting the line inside 
the fixture, melting sockets, blowing fuses. 
etc. 
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'rhe remedy for such potentials is obvi
ous: (a) drain them off the lines; ( b) 
detune the circuits to get them out of 
resonance with the radio frequency. Con-
sidering these in order: · 

(a) Resistances and electrolytic arresters 
are not to he recommended for reasons 
described, but a simple arrangement of a 
pair of condensers in series, with the center 
point (,onnected to an independent ground, 
will generally ;,uffice. See Fig. ;{. · Loops 
.and nodes of potential will be found along 
a troubled circuit and, while the value uf 
capacity is not of much importance, .005 
mfd. to 0.5 mfd. being recommended, the 
dielectric strength will have to be governed 
by the intensity of the effect encountered. 
In some eases ordinary paraffined paper 
condensers will do; in others it may be 
necessary to use old glass plate trans
mitting condensers. When high yoJtages 
are experienced, a protective device known 
as a vaeuum tube arrester, made by the 
General Electric Co., may be used. They 
c-onsist of a ::l / H4" gap between a disc and 
the inner wall of an exhausted metal tube, 
the breakdown voltage being from about 
300 to 550 D.C., 200 to 400 A.C. They are 
used the ,mme as tb, ,,,mdensers in Fig. 3, 
two in :,eries across a circuit with · the 
center eonnection grounded: or, in t"e casP. 
of a three-wire supply, Pither !'Ondensers 
or V.T. arresters may he bridged a,·rosi< 
each side of the line without g-round con
nection (the neutral point on the pole 
transformer being grounded) as shown in 
J<7 ig. 4. Or, v;here · the neutral cannot he 
grounded or there is likelihood that one ,,f 
the outside wires instead is g-rounded, as 
sometimes occurs, a drain witli ,·Pnter 
ground may he c-nnneeted a,~ross each side 
of the line, as in Fig. 5. It is bettPr to 
have the neutral grounded, however. 

lf V.T. arresters are · ,·mnloved thev 
should he used with heavv line.fuses a~ at 
times the power arc foilows the spark 
:vhen they break down. A low resistance 
m series with each arrester will help to 
overcome this. 

Such drains (JN,q, 8) Hhou/d br, inRtalfrd 
whereww trouble de1.,e/ops. The most loqi
ca.r plaee is at thp, f!ervfre entra.nce ()i the 
a,jjecte;d fir'.use, wi~h additional ones· f o·r 
eneh m.dnndual 71oint of trouble. 

In general, buildings with metal roofs or 
having wiring in conduit are less likely to 
develop trouble, but sometimes it mav occur 
where the exterior wiring runs closer to 
the antenna. Wherever the power company 
c-an he induced to move wiring, then 
trouble may be minimized without resort 
to other methods. The induction is a 
static phenomenon, however, and merely 
shifting the wiring to right angles with 
the antenna ,vill riot h:elp appreciably-it 
must be moved farther awav, or shielded 
in <,ome way. • 

!n the r•ase 0£ telephone lines such large 

drains cannot be employed without inter
fering with the service. Generally the 
lightning arrester supplied by the eompany· 
will take care of trouble if it is properly 
maintained hut if the induced potentials 
are too great it is not sufficient. A method 
that has helped in such trouble is as 
follows: The usual telephone conductor is 
replaced by a three-wire twisted cable, one 
end of the extra wire heing grounded. 
This drains the potential without inter
fering with the service. Another method 
consists of running both lead ,vires thru 
a small insulated tube around which is 
wound a coil of magnet wire, one end of 
same being grounded. Suggestions for de
tuning telephone lines will be found in the 
following secthn of this article. Practical 
{•xperiments looking to a further solution 
of this trouble are now being conducted at 
an A.R.R.L. station and results will be 
announced as soon as completed. 

( b) A plan that has been used success
fully in many troublesome cases lies in the 
individual treatment of the troubled cir
euits and comprises the use of either in
ductances or capacity for detuning the 
troubled circuit, or the use ,lf resistance in 
,:mch a way as to render the circuit non
oscillatory; and, in . severe cases, detuning 
of the drcuit and the use of resistance in 
con iunction. 

[f it is a bPll ('.ir,•uit, ground at the 
batteries· (usually in the basement) and, 
if this doPs not ,wem effective, insert an 
air-c-ore inductance of :30 or 40 turns of 
bell ,vire t: ur 4 inches diameter in the 
ground lead. 

Tf it is the telephone, try inserting a 
similar amount of inductance in each side 
of the line near the fuse block; or g:round 
each side of the line thru a paper or mica 
eondenser having a valne ,wi to e.:,·r•f!nl 
0.00,t; mfd.; or ground each side of the line 
thru a ·earbon 1·od resistance of the order 
of 5000 ohms. 

If it i,; the lighting circuit, ascertain 
which side of the . drc-uit is normally 
grounded, and ground the ungrounded side 
thru a condenser of about .005 mfd. capa
city, or thru a resistance of abnut fiOOO 
f,hms; or ground both sides thru condenser 
or resistance; or ascertain the size of wire 
of which the circuit is composed and in
sert an aircore induc-tance comprised of 
ao or 40 turns of the wire 4 or 5 inches in 
diameter in one or both sides of the line. 
A little experimenting will determine the 
beRt method to use for detuning. 

One member of the committee suggests 
that when all remedies have failed, a 
c-hange to C.W. transmission will complete
ly stop the trouble. ( Groans from 9LO 
and 9ZN ! ) Seriously speaking, however, 
it is a fact, as the voltages in the antenna 
and other circuits for equal power will be 
reduced to less than a tenth of those ex
perienced in spark operation. 
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QRV for the Transatlantics? 

I
T has been a Jong time since our always
enthusiastic membership showed such 
super-enthusiasm as has greeted the 
preparations for the Transa.tlantic 
'l'ests, particularly since the announce-

ment of the sending of Mr. Gudley to Eng
land to listen for our signals in addition 
to the several hundred British amateurs 
who form the main rect>iving network. 

The Preliminaries 
Seventy-eight entrants from all over the 

U.S. and Canada were received for the 
Preliminary Tests, which 
will he held Nov. 1 to Nov. 
0 as announced in last QST. 
.4.. schedule has been pre
pared allotting each station 
a iwriod for transmission in 
th(~>< e preliminaries, and 
eopies ,,f the ~ehedules have 
hef'n distributed thruout the 
country by our Operating 
Department with special re
quests for the co-operation 
of certain listening stations, 
inasmuch as there was uot 
time to broadcast the data 
thru QST. The· stations 
meeting the preliminary re
quirements will he given in
dividual places in the second 
section of each night's tests 
in December, as explained in 
October GjST, and the final 
schedule placed in Mr. God
ley's hands before he sails 
on Nov. 15th. 

Procedure 
ENTybudy, induding you, O.M., is in

vited f.o partkipatP ln the frPe-.fnr-all 
He<:tinn of e1H·h night',; s ·hedule, a,; printed 
on page :H) of October QST. NoticE when 
your distrid is ,,che<lule<l and be sure not 
-co overstep ~,our period. 

The procedure shail take the form of a 
;:all ,1ddress1cd to ''Test", calling three 
times and dgning three times, repeating 
this a,-: often ns .-'iesired during the periods 
a;:signP<l for yc,ur district. For. ,:,xample: 

''TEST TEST TEST de GZX 6ZX 6ZX'', 
repeated. 

The ,·all if'tters nf <:-om·s,. R1·e the im
portant thing, and Mr. Godley and his 
witne:-~e;:; ,vil! keep a ,.-,:intinuous watch for 
thPm thru l'Vfl'Y one of the ten nighh. 

British Prizes Offered 
\Ve have tl-ie hi,nor of announcing' for 

Messrs. Burnham & Co., wc,11-known English 
apparatus manufacl:.urirs, that one of their 
"Burndent HI Ultra" receivers will be 
g:iw•n hy them t.o the A.R.R.L. rnember 

• 
whose signals rank first in the <'<'ceptiJn 
in the British Isles. 

'I'his is a beautiful set, of which WP un
fortunately have no ·illustration clr'ar 
en,:mgh to reproduce. It has three valves, 
radio-frequency amplifier, detector and 
audio amplifier, with switches for full e:;n
t. ol and the securing of various tombina
tiLns, desig:t1ed to cover 150 to 24,000 
nwters by the use of honeycomb coils. 
British apparatus is :favorably known for 
the t!X:Ce!lence of its c<mstruction and we 
will envy the winner of this i-.et, which, 

without valves or coils, is 
priced at .£25. 

Mr. W. W. Burnham (.If 
this company is one of l<~ng
iand's leading amateurs and 
a:o:mres us that they are gu
ing to make great efforts to 
receive the signals this time. 
More power to y.m, brother! 

MUU Reporta 

On eachJ!ight of the tests 
a report ~ the results ex
perienced by Mr. Godley will 
be transmitted by the station 
of the British Marconi cc,Jll
pany at Carnarvon, MDU. 
'!'his will be in the form of 
a paid message addressed to 
the A.R.R.L. at Hartford, 
Conn., b u t the Marconi 
authorities, much interested 

.:·"; in our tests, have kindly 
agreed to take it off their 

hook at PXactly 7 A.M. (their time) and 
;;end it slowly hy hand in i:,rder that we 
amateurs may eopy it direct and get the 
prun1ptesl poss.ible nev.r~ nn \vho i~ rt(•::~·ing 

. 
This 7 A.M. British dme rep1e;;ents 2 

.A.M. .E;astern Standard Time, I. A.M. 
Central 'l'ime, 12 midnight Rocky Mountain 
Time, and 11 l'.M. Pacific Time. 

J,fow we Rll ,,,-ant to dg- up long wave 
sf!ts and get this dope, fellows, as it v:ill 
,:nahle every one of us< to get the news at 
tlw .:·a 1·1iest possible moment and much 
sooner than any hroadcasting sy,,tem r,( our 
own could P-:et it arnund. It is a simple 
matter to get these sig-nals, 1rnd so we 
appealed to Mr. A. L. (inJv~s. author of 
the series of valuable articles on lone: wave 
rec;,ption appearing in QST the p~~t two 
years, for his very he:,t reeommendations 
for their reception, and his very kind re
sponse enables us to r:onelude this article 
by presenting ,,ome reliable information on 
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The Reception of MUU 
By A. L. Groves 

The r1,ception of 'Jvruu unfortunately is 
no easy matter for amateurs residing with
in a couple hundred miles of the high power 
stations N SS, WGG and WII, ;;specially if 
they are not used to eopying long waves. 
'I'he wave of NSS is 16,900 m. and that of 
WGG 16,100, and at ;;hort distance they 
heterodyne each other to imch an extent 
that copying weak signals within three ,n· 
four thousand meters of these waves lie
comes very difficult t,o the inexperienced. 
WII uses 13,600 m., which at close distances 
also intermingles with the waves of NSS 
and WGG. ,, 

MUU's wave length is about l.4,200 m., 
from which it will be seen that some fair
ly close tuning must be done to receive him 
with ,mccess if all three o:f the above sta
tions are working. The hest and simplest 
way of receiving it is with the honeycomb 
coils, and taking WII as a guide MUU will 
be located just a few degrees on the 
secondary eondenser scale above where 
WII icomes in loudest. 

With Duo-Lateral coil 1500 in the 
secondary, :shunted by a ,13-plate (.001 
mfd.) condenser, WII tunes in at about 50 
degrees on the 180 degree scale, and MUTJ 
should tune in at not over fi3 degrees. 
With DL-1250 in the secondary, shtmted 
by ,iame condemim· as above, \VII tunes in 
at about 79 or 80 degrees and MUU at SB 
to 85 degrees. 'fhe greatest ,,electivity, 
however, is obtained by using DL-1000 i.n 
secondary, and with this coil shunted bv 
the ,1:3-plate condenser WII should tune in 
at about 135 or 180 degrees while MUU 
"Will tune in about 142 to 144 tlegrees. 

__ ·whatever eoil is used in the secondary, 
JJL-750 should he used in the plate. No 
condenser is reqnire<l to i-;hunt this (;oil. 

.For ail small aerials with a fundamental 
under 200 meters, DL-1250 is the correct 
<'."il for the primary and this should l.,e 
shunted \.,y a .001 mfd. or preferably a 
.001!':i mfd. nrriable. For aerials fi•om 
about ::on 111. natural wave Jpngth up -to 
around :.!50 or ::!(i0, DL-1000 should be used 
for the primary, shunted by a .001 or .0015 
mfd. ,·,,ndenser. B'or larger aerials. <1maller 
pdmar;v coils are mwd. , A.n ae.dat with a 
natural wavr ieng:th of about lO00 meters 
will require VL-500 in the primary. 

T,_1 build a (:pmporary ;3ei; <.!speciallv to 
receivP :MU1J J would reeommen<l the ''1:od'' 
type ol' mounting ·with wooden "centers'' 
for th<c> coil,; as this-,b verv s:h.-,ap nnd 
efficiem; where it ,vill not be· rweessarv to 
change c<",ils. Unmounted coils are sui{able 
for use with this type of wounting anrl 
somewhat cheaper than the mountetf ,mes. 
Three <'oils, the DL-750, DL-1000 and DL-
1::!50, (•Osting: about *8.Gfi, are what most 
amateurs will need. If DL-1250 is too 
large fol' your p1•imary you can u~P it. in 

the secondary and employ VL-1000 in the 
primary. The dia~ram herewith shows 
method of eonnecting, and position of the 
coils on the rod. 

'fhe filament and B batterv are of course 
adjusted in the usual manner; then the 
secondary condenser is adjusted to approxi
mately the figures above indicated. 'fhe 
plate coil is gradually brought doser to 
the secondary until the tube 01,cillates
which is indicated by a "thud" in the 
phones. With the primary eoil about 2 to 
2 11,: inches from the secondary, slowly vary 
the primary eondenser until the set is 
''balanced out". After signals are picked 
up they can be brought .in dearer and 
stronger hy further. ad.iustment of primary 
coupling, al!Cumpanied hy slight changes in 
primary condenser. After that a slow 
loosening 01 the plate coupling will almost 
always give additional amplification. 

The best method for the inexperienced is 
to practice a few minutes on WII and then 

move up to MUU. Most o:f the time MUU 
can be heard weakly when tuned direct to 
\VII and it is then only a matter of moving 
the ~et:ondary cundenser up a few degrees 
and then barely move the primary e1,nden
s.:-r, and presto !-,,there is MUU. With DL-
1000 in the ~,eeondary it is no trouble to 
tune out WII ('ompletely while on MUU, 
bnt to those unfamiliar with long wave 
work it will ::;eem impossible at first. 

Mo;;t of the tummon tubes will work well 
on the loni:r wave;:, altho /P.,,i R hattterv 
,should be usted and a nmeh dimme1; tllame1-it 
mrqf be used, than on amateur waves. '.rhe 
,-,teHdiest work and perhaps the h.,.;,t is 
aeeornplished by using an amplifier tube 
on the long ·waves in place of the n:g-ular 
dPte.:-t,,r hut for a temporary set lt is 
doubtful i r thP difference would warrant 
the purchase r,f a spedal tube if one is 
not already <HJ hand. Amplification is not 
rec0mmended for (.'opying MUU. His ;..ig. 
11als are strong enough for anyone to eopy, 
ai\ a rule. and ,,mplifiers un long waves 
only su·ve to increa,;e static and tnning-
diffirulties. 
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Brew Your Own 
By Robert Hertzberg, 2ABK 

Y
'KNOW, it's funny what a little 
radio fone concert can lead to. At 
first I didn't believe a concert could 
ever lead to anything but the 
development of a choice vocabulary 

of cuss words pertaining to the efforts of 
some of the .Cone owners to render other
wise beautiful vocal selections with their 
own excellent ( '?) voices. 

Well, to snap into it, there were three 
of us at 2AQG's place one night: 2AQG, 
Joe, and yours truly. 2XK was just be
ginning a vocal execution (appropriate 
word!) of that famous tear-bringer "How 
Dry I Am", when 2AQG's father eame in. 
He is one of those kindly old souls with a 
liig heart and a bigger cellar. Noting the 
unusual silence of the radio room, he asked 
what the matter was, and for an answer 
his son handed him the extra pair of 
:1'.ones and told him to listen to the iJathetk 
wailing. He listened and after a few 
moments took off the fones and himself 
wailed: "How dry I am!" 

'l'hen, with a mysterious wink, he led us 
to the eellar where he produced st•veral 
bo----- but what's the use of naming the 
-stuff'! Anyway, after partaking of several 
units of volume of said amber fluid, we, 
that is, ,Joe and yours truly, wmtured 
forth for some air to eool off our mouths. 
,foe had t.aki>n a little more than was 
-essential to e,:,mplete equilibrium, and Y.T. 
himself was none too normat However, 
we could still walk without artificial 
~mpport. ,-...------------·-,"'i"8> 

I~-

Ao~e:I 

On the way home we passed a brightly 
lighted store over which hung a sign 
"Malt & Hops". Now up to this point we 
had succeeded in controlling our thoughts 
and our means of locomotion fairly well, 
fmt the wood alcohol we had imbibed of 
Waft now really beginning to show its 

effects, such as mild blindness, mental de
rangement, etc. According to the clerk 
in the store, the .following is what happened 
after we had reached there: 

,Joe and I were staring stupidly at the 
window, when ,Joe said to Y,T.: 

''Say, Bob, isn't that one of the ,1ld 
Clapp-Eastham Hi-Tone sets?" 

L::1 
"That's a helix I" 

"It sure look;; like the old peep box", 
answers [, ''Let's go in and ask the old 
geezer what he wants for it.'' 
· We toddled in, and in a loud voice de
manded what amount of mazuma, kale, or 
legal tender would place in our possession 
the contraption now reposing gracefully ia 
the window. 

"For the love of Mike, fellers, not so 
k,ud, a cop might hear you." 

"You can tell any of those pie-faced, pin
headed, jelly-fisted cops to go chase himself 
with the wampus gaboozle. I wanna see 
that set out in the window, •• yells Joe. 

"That set? oooh-- you mean the-----", 
then, with an understanding wink, he led 
us to the back of the store, where we 
viewed a duplicate of the thing out in the 
window. 

"Gosh", said Y.T., "the tubing on this 
OT is pretty thick." . 

"Where's the secondary of the bloommg 
thing, anyway?" queried ,Joe. 

"What are you talking about, second
ary?" answered the elerk, "Do you want 
to know how to work the thing?" 

"What's the input of the transformer?" 
I asked. 

"Input? You mean what do you put 
into it? Y' see, you pour water in thru 
this hole here--" 

"I thought oil was used in the conden
ser", said J(){'. 
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"-first connecting this plug into a lamp 
,~ socket." 

"Where do you put the key, in the 
aerial?" I asked. 

"Key? There's no lock on the thing. As 
I was saying, you put the plug into the 
socket, like this, and then turn the switch 
on." 

"I don't hear the t·otary going", inter
posed Y.T. 

"Rotary? Oh yeh, you mean the malt 
and hop mixer .• Just feed the malt and hop 
into this hopper---•· 

"That's a helluva big oilcup", pipes up 
J·oe. 

"--and press this button. 'fhat starts 
to mix it up with the water----" 

"Won't that short the condenser'/" asks 
Joe. 

"No. it won't make it any shorter. Y' see, 
after the water has dissolved the malt and 
hops, and is boiling hot--" 

"Hey, this transformer is getting as hot 
as Hades!" I cried. 

"Is the temperature 100 yet?" asked the 
clerk. 

"100? It looks as if you have :mo on 
that line." • 

"220? It only has to be 100, m'boy. As 
I was saying, after the mixture is boiling 
hot, lt passes thru this condenser," in~ 
dicating the spiral of copper tubing, "and 

is distilled.'' 
''That motor isn't still at all," said J ~ 

"and that thing isn't a condenser; its a 
helix." 

"Helix? Who licks?" 
"Say, how's the quenching1" I. inquired. 
"That stuff that comes from that con-

denser will quench any thirst. It contains 
8£Jo/,.,-" 

"1 told you it isn't a condenser; its a 
helix." 

';What do you mean helix'? This copper 
tubing is the condenser.'' 

''Say, we know a helix when we see one. 
That's a helix." 

"Say, don't you think I know my busi
ness? [ said that that thing is the con
denser." 

"'rhat's a helix!" 
''That's the CONDENSER!" 
"THAT'S A HELIX!!" 
''THAT'S A --", then for the first time 

preceiving our condition; "Say, you guys 
don't have to make it: you've had enough 
for a month. Come, now trot along, and 
go home to sleep like good boys." 

And with that he kindly led us to the 
door. 

As I was :;aying, a radio concert is the 
indirect cause of many things. If you 
don't believe it, I do. 

Increasing the Tuning Range of Regenerators 
By McMurdo Silver 

T
HERE is probably no amateur re

ceiver in present use that for 
popularity ean <;>ompare with the 
type originated by the famous 
"Paragon", or, to be exact, the 

type of receiver employing variometers 
for tuning the grid and plate circuits; and 
if we are to judge its popularity :.ind 
efficiency from the number of its operators, 
it will be quite some time before it is 
superseded hy a simpler or more efficient 
short ·,vave ,·eceiver. 

However, there is one respect in which it 
is not entirely satisfactory, and that is in 
regard to the wave length range covered 
by the ordinary variometer set. The best 
sets of this type tune from about 150 
meters minimum to 400 meters maximum 
or slightly over, and when we find one that 
tunes up to 1300 meters, we may safely 
assume that something has been sacrificed 
at the minimum limit. to permit this. 

If amateurs are to do most of their work 
below 200 meters as the law requires, and 
as is now efficiently possible by the use of 
C.W. transmitters, a receiver is required 
that is r,apable of going down to 150 meters 
or lower, and yet it is still desirable that tire 

same receiver should operate up to about 
700 meters, so that commercial traffic may 
be picked up if desired. 

As the wl'iter has seen no circuits so 
far presented that would change a vario
meter receiver so that it would work up to 
about '700 meters, and still regenerate at 
the higher ·waves, the attached figures are 
presented. 

The main idea in Fig. l is to use the 
variometers for tuning on waves up to 400 
meters, and then to throw the stator of the 
plate variometer in series ·with the grid 
drcuit, thereby loading same, as well as 
providing back-coupling for regeneration 
above 400 meters by using the variometer 
as a tickler. The same switch that accom
plishes this also throws a small condenser{ 
either fixed or variable, across the tota 
grid inductance, thereby further loading 
this circuit as well as sharpening the 
tuning1 as the variometers alone do not 
tune sharply above 400 meters. 

It would have been possible merely to 
load up the grid circuit by the use of a 
small fixed or variable condenser, as sll<:>wn 
in Pig. 2, but unfortunately this m • · 
does not take into Mnsideration loadir 
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plate drcuit t,-, produce te.Keneration Ht 
the thei1 greater eKtrenw 1'ange of the 
ree,,iver, Ui;ing a eondenser in ~hunt with 
the plate variorneter is not an entirely 
r:,atisfact01y arrangement as it is more 
difficult t0 produ.ce regeneration by tuning 
alone at these higher waves. 

Cunside,ing the simplicity of the arrange
ment of J:, ig. 1 and the fact that no 
additional apparatus fa needed outside of 

.•:-3 ~-/2,;,J-4,..;,_"1()#1, 

FIG i 

the short-wave set than a small condenser 
and a ;:switch, which might well be a 
D.P.D.T. anti-capadty key-switch with two 
positions. this circuit should meet ,vith 
some favor, as its ready adaptability to 
present amateur receivers is, at once 
apparent. 

Speaking of work done with a set of this 
type, the writer remembers altering per
manently to a straight tickler set a Grebe 
variometer receiver which was put on a 
ship just after the Armistice. The oper
ator remarked among other things that 
he could get stations QSA on it that were 
entirely inaudible on the ~hip's osdllating 
receiver, either set using only one tube, of 
the same type. It is hardly necessary to 
tell what can be done on the lower waves 
with a set of this type, as most of us know 
how a short wave set works. 

No mention is made of the antenna cir
cuit, as most receivers have enough antenna 
inductance to tune to 700 meters, or can 
easily be made to do so. 

It might be well to mention another 
slightly different type of receiver that 
would, however, be of more interest to 
those contemplating the construction of an 
entire tuner. In this type, the circuit of 
which is shown in Fig. :3, a condenser is 
used to tune the grid circuit with a vario
meter in the plate circuit to produce ·regen
eration. Above 400 meters, a grid loader 
is cut into circuit which is tightly coupled 
to the piate variometer, which then acts 
as a tickler. 'fhis circuit is simpler than 
that of Fig. 1, but Fig. l seems pre
ferable for short waves, :and if a variable 
condimser instead of a fixed is used across 
the grid inductance it. seems to be better 
over the upper range also, altho not quite 
as sharp in tuning on the lower range, 
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due lo the absence ,:,f ,•apac>ity in the grid 
1, ircuit. Ll<'ig. :;, is essentially lhe drcuit 
of the Paragon RA-10 and The 'l'uska 
1,·ege ner a tor .-~f:d. J 

No dimensions are given, as everyone 
must work under different conditions. and 
it is merely the intention of the writer in 
presenting these circuits to "how how 
present i·eee,ivers may be made more 
flexible with little or no loss of efficiency. 

flG,2 

Station Reports 

THE publication of Station Reports has 
been abandoned because, as Goldberg 
says, "they're fine but they don't 

mean anything." 
No doubt they hring a glow of pride 

to the station owner ·who is reported as 
loudest or most consistent at a certain 
point, but he already know8 that by actual 
operation on the air. What about ,John 
Smith, who fancies that he has the ilth 
best station in his district and wants to 
know how he stacks up alongside Bill 
Jones'? It doesn't tell him a thing, and it 
can't unless it attempts to list all the calls 
heard in the order of their strength and 
consistency, obviously out of the question. 
[n other words it is a department that 
has been of no value except to what might 
be ealled the "ten-percenters"-it didn't do 
the "ninety-percenters" any good. 

'rhat space is therefore going to he de
yoted to more "Calls Heard", where by 
the regularity with which one's signals are 
reported H far more accurate idea ean be 
ohtained of the range and reliability of 
one's signals-and .fohn Smith and Bill 
.Jones will have just as much chance as the 
three best stations in their district. 

Jt is requested, however, that members 
of the Operating Dept. ;;taff continue for
warding these reports for the special in
formation of, Headquarters in laying (lilt 

relays, etc. 
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Some Operating Note, on the 
\. ".::·"; .. ,i , . ' ' ·• i'-.• · L, -·• ~ ~ > •,: f I ', ~ , _, • 

Larger Sizes of Tran,sm.it.ting,. Tubes 

By W. C. White* 

Presented at 1v1eeting o{ Radio Club of America, Columbia University, March 30, 192i 

A 
LARGE number of expetlmenters 
in radio communication have had 
experience in the operaticm of 
three-element vacuum tubes for re

·ception, and a considerable number 
have used the very small sizes of trans
mitting tubes which generate a few. watts 
of high-frequency energy. Comparatively 
few have had experience with the higher 
powered tubes. . . 

Although the principles of construction 
and operation in the larger tubes are no 
different than in the smaller ones,. many 
effects that are negligible in the latter are 
so magnified in· the case of the larger tubes 
as. to be very noticeable or give trouble. 

Some of these points which in general 
are of importance only in the case of the 
larger tubes will be discussed; first, ·as re
gards installation and, second, as regards 
operation and care. Only points arising 
in the use of tubes in radio transmitting 
equipment will be considered. 

It has been . found that in the case of 
the larger tubes the majority of accidents 
to the tubes .themselves and tq. the auxili
ary apparatus occurs during tfie period of 
development .of circuits, testing and ad
justment rather than during regular oper
ation. With most radio experimenters 
testing and · circuit adjustment are the 
common state of affairs and routine oper
ation or less secondary. Therefore a 
knowledge of some of the precautions to 
be ob~eI'ved is of particular importance to 
experimenters. The points to be observed 
apply mainly to tungsten filament tubes. 

Installation 
The tube .should be mounted in the 

correct position which is usually specified. 
This is of importance because tubes have 
been exhausted, aged and tested in this 
position and the filament has taken a more 
or less permanent set. Operation in an
?t~er position may . change the character
istics or shorten the life. 

In general tub~s are designed to give 
rated output with natural ventilation. 
Ample free natural ventilation is essential. 
Forced cooling by a fan or blower however 
gives an added factor of safety a'nd should 
be used if tubes are to be overloaded. This 
question of ventilation for the bulbs is of 
•Resea:rch Laboratory, General Electric Co. 

particular importance when groups of 
tubes are used. In such cases liberal 
spacing betw~n tubes should . be allowed. 

Nothing should be very close to or touch 
the bulb. A light inflammable substance so 
placed may catch fire and a metal in con
tact with the glass is liable to set up a 
strain in the glass tending to start a crack. 

The tube should be protected from any 
continual vibration, such as that from 
rotating machinery, by spring or rubber 
suspension mounting. Continual vibration 
is ,liable to shorten the life of the filament. 

It is advisable to use A.C. for· filament 
excitation. Its use gives an added factor 
of safety and prolongs the filament life. 
If an instrument is. used for filament ad
justment, use a voltmeter rather than an 
ammeter. In case a voltmeter is used the 
leads from its terminals should be brought 
right up to the socket connections as the 
drop in the filament wiring may be very 
appreciable, owing to the relatively heavy 
filament currents at low voltages. A step
down transformer is l:iy far the preferable 
way to operate the filaments. The regu
lating rheostat should be in the high
tension circuit or power side and the re
turn of the grid and plate circuits should 
be to a center tap on the low-voltage coil 
supplying the filament. In ease such a 
center tap is not available a resistance not 
exceeding about 100 ohms may be bridged 
across the filament and the return con
nected to the center of this resistance. 
In the use of the center tap on the trans
former coil at long wave lengths two by
pass condensers should be used, one con
nected between the center tap and each 
filament lead. 

The circuits should be so arranged that 
this center tap on the filament coil and also 
the negative lead of the direct current 
high voltage source are both at ground 
potential relative to high frequency poten
tials. If this is not done heavy circulating 
high .frequency currents will flow, cutting 
down the output and, in the case of higher 
powers, endangering the insulation of the 
filament transformer or circuit. If in com
bination with this bad feature the radia
tion ammeter is placed in the ground lead 
of the antenna circuit, the true antenna 
current may be only a fraction of that 
indicated by the meter. 
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In arranging the oscillating circuit and 
coil system great care should be taken to 
thoroly insulate the grid and plate leads 
to the tube and the coil sections connected 
to these leads or any apparatus in them. 
The peak potentials, that, owing to poor 
adjustment, are possible between these two 
portions of the circuit, are s-imetimes very 
high and a breakdown between them may 
put full positive plate potential on the grid 
with disastrous results to the tube. 

Tubes delivering 50 watts or more should 
be provided with a safety spark gap, 
mounted at or near the socket terminals, 
between the grid terminal and one fila
ment terminal. As stated above a circuit 
condition may easily exist that causes a 
very high voltage to be set up between 
grid and filament. It is impractical to 
construct a tube and base to withstand 
these abnormal voltages which only oc
casionally occur and only with an im
properly arranged circuit. Therefore the 
use of such a spark gap is a very important 
protective feature. For a 50 watt size of 
tube a 1/16" gap is suggested and a ¼" 
gap for a 250 watt tube. The closer the 
gap the greater the factor of safety but 
too close a gap may often spark over 
causing an indistinct signal or poor articu
lation in the case of telephony. 

In the parallrl operathn of tubes, trouble 
is often experi•anced with local ultra-high
frequency oscillations in the plate and 
grid circuits which prevent the realization 
of full output and cause excessive plate 
and grid currents. In order to avoid this· 
effect it is recommended that an induct
ance of a few micro-henries ( 10 turns in 
one layer on a one inch diameter is sug
gested) be inserted in one or more of the 
individual grid leads of each tube as close 
to the grid terminal of the socket as 
possible. The protective gap mentioned in 
a previous paragraph should be between 
the above coil and the grid terminal of the 
socket. The best arrangement is to mount 
the gap directly on the socket terminals 
and one terminal of the coil directly to 
the grid terminal of the socket. 

A fuse and a D.C. milli-ammeter in the 
plate lead wire are of great value when 
adjusting the circuit. The fuse should be 
one that will blow at about double the 
rated value of plate current. 

The most commonly used method of 
modulation employed in a vacuum tube 
radio transmitting equipment utilizes a 
tube as a modulator in addition to the os
cillator tube, the plate current for these 
two tubes being fed thru an audio
frequency reactor. 

In a radiotelephone transmitting equip
ment the degree of modulation is of equal 
importance to the amount of antenna cur
rent as far as the strength of the received 
speech is concerned. The antenna ammeter 
does not usually indicate whether the out-

put is being modulated in the normal 
manner. One simple method of keeping a 
check on this is to insert a miniature lamp 
in the plate circuit of the modulator. This 
flashes up when the microphone is spoken 
into and acts as an indicator of the oper
ation of the microphone and modulation 
circuits. A type of lamp should be chosen 
that will show a low degree of brilliancy 
with the plate currents obtained on the 
tube used. Even for the 5 watt size of 
tube such lamps are easily obtainable. 
Automobile types of miniature lamps are 
recommended. 

In most cases direct current is utilized 
for the plate voltage supply, and is ob
tained from a small generator or group of 
generators or by means of some form of 
rectifier at commercial A.G. frequencies. 

If the high voltage is obtained from a 
D.C. generator or generators, it is advis
able to use ~ome sort of protective device 
for the armature windings. For small 
machines of 500 volts or under a condenser 
of about 1;.,, microfarad across the armature 
terminals is sufficient. 

For voltages above 500 and D.C. power 
outputs greater than 100 watts, aluminum 
cells in series (one for about each 300 
volts of potential) should be connected 
across the armature terminals. A fuse 
should be placed in the plus armature lead 
between the armature terminal and the 
point of connection of the aluminum cells, 
but no fuse should be in the cell circuit 
directly as there would then be no indica
tion if it were blown, and the generator 
would thus be left unprotected. 

These cells consist of two aluminum 
plates in a saturated solution of borax. 
The plates should be formed (oxidized) by 
voltage treatment in a similar way to the 
treatment of the aluminum plates in an 
electrolytic rectifier of the usual type. 

If a two-element vacuum tube or a pair 
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of them are used as rectifiers, the operating 
suggestions given in a later s.ection apply 
also in general to the operation of these 
tubes. 'rhe filament should also be oper
ated on A.G., but the center tap connection 
is not of any great advan~ge in this C!!se. 
The various forms of rectifier connections 
and smoothing out arrangements form a 
subject too iarge to be included in the 
scope of this paper. 

Operation 
It is very desiraole to operate the tung

sten filaments of transmitting tubes at con
stant voltage rather than constant curren~. 
•rhe filament life at constant voltage 1s 
approximately three times the life at con
stant current. 

The ,·mission during life at eonstant 
voltage drops slightly, but this can be easily 
taken care of in design if it is desired to 
maintain absolutely full output to the end 
of life. The filament current at constant 
voltage decreases 5 to 10% during life. 
For this reason it is not possible to obtain 
full life from a lilament when an ammeter 
ii; used for adjustment. 

The variation of life and electron emis
sion with filament voltage is shown in Fig. 
1. 'rhese curves show the poor economy in 
forcing a tube, because it will be seen that 
to double the emission reduces the life to 
one quarter. Conversely it shows the ad
vantage of operating a tube conservatively 
for by ,:educing the electron emission to 
one half, which. allows half rated output, 
the life is quadrupled. This is even more 
forcibly shown in Fig .• 2 which shows the 
variation of high frequency output current 
(radiation current) for a 6 watt tube in 
a typical oscillating circuit,, plotted against 
filament amperes. At low filament temper
atures the output is entirely limited by the 
electron emission whereas beyond a certain 
point increased emission does not appreci
ably increase the output which becomes 
limited by other factors in the tube. A 
life curve with filament current is plotted 
on the same sheet and shows that, in order 
to gain an increase of 5% above rated out
put by filament temperature increase alone, 
the life is decreased to approximately 40% 
of the normal. 

In making filament adjustments the 
three following p()ints should be kept in 
mind: 

( 1) Uo not materially raise the fila
ment current to get a small increase of 
output. The curves of F'ig. 2 show the 
pool' economy of this. Considering opera
tion over a period of one year it would be 
more economical to operate conservatively 
two tubes in parallel and get even a greater 
output than from. the one running with an 
excess filament temperature. 

(2) For long tube life the best circuit 
adJUstment is the one showing the lowest 
volume of plate current. It is for this pur-

t7 

pose that an ammeter in the plate circuit 
was suggested in a previous paragra~h. 
It is well worth while to experiment with 
various circuit adjustmentR in order to get 
a satisfactory output with a minimum in
put current. Expressed in another wa;y 
this simply means getting. as high an o>:e1!
Iator efficiency as possible. If a nulh
ammeter is 11ot available for use in the 
plate circuit, a miniature incandescent 
lamp may he employed during adjustment 
and the lowest current judged roughly by 
the Jilament brilliancy. 

(3) The maximum rated filament volt
age of the t.ube should not be exceeded for 
any length of time, In all cases the fila-

ment should be nlaintained at as low a 
temperature as possible, consistent with 
satisfactory results. As noted in a previ
ous paragraph the filament current at con
stant filament voltage decreases during 
life; therefore adjustment by current is 
sure to result in abnormal temperature of 
the filament as its life progresses. All 
tubes are given a ct'rtain rated filament 
current plus or minus an allowance at a 
rated voltage. This, as above stated, can 
apply only· to a tube when it is new as the 
filament :resistance increases during life. 
This rating denotes or should denote the 
filament voltage at which the tube will 
give rated output at rated plate voltage 
thruout its average life under specified con
ditions. Therefore it is a distinct advan
tage if the user can obtain the result he 
desires by operating the filament at a 
voltage under normal. Operation at 95% 
normal filament voltage should double the 
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life of the tube. 'Under many conditions 
this is possible. Under some abnormal 
conditions tl,e user must expect and accept 
a shorter tube life. 

This question of rating is a difficult one, 
but not ·entirely unlike the rating of other 
electrical apparatus. Consider the c:ase of 
a direct current motor rated 1 H.P. at 110 
volts. This rating jg fixed by a ei:,1mnnnly 
accepted set of standardization rules which 
govern permissible tnnperature rises and 
other factors. Both the manufacturer and 
the user know that probably 2 H.P. is ob
tainable from the motor, but both also 
know that if this overload is persisted in 
disastrous results are sure to follow sooner 
or later and the useful life of the motor 
greatly shortened. Also both know that 
the motor wiJI operate at an over-voltage, 
say 150 volts, but they also both know that 
this lowers the factor of safety of the com
mutator and that a flashover or bad spark
ing is almost £mre to result. gventually 
vacuum tube ratings will also be fixed 
values, but this standardization must await 
a . ·wictrr understanding of the technical 
features involved before it reaches the 
::;ah!e 8tatus as in the case of highly 
standardized forms of electrical machinery. 

· It should he remembered that the vari
ations (Jf life. eleetron emission and other 
fa!!tors do not bear the same proportion
ality to filament eurrent as to filament 
voltage. 'rhis is due to the temperature 
co-efficient of resistance of the filament re
sulting in an increase of resistance with 
an increase of current. Owing to this 
factor a 5<¼; ehange of filament voltage 
causes about a a% change in filament cur
rent in the useful range of filament temper
atures. 

It may very often seem that the eurrents 
used for the filaments of transmitting tubes 
are unduly high. 

If a certain form, power output, fila
ment voltage and plate voltage are assumed 
then Fig. :3 shows the theoretical variation 
in life that is caused by changing the fila
ment sizes so as to utilize a different fila
ment amperage. This figure shows, for in
stance, that if in a tube having a 2 ampere 
filament, a 5 ampere filament were sub
stituted the filament watts would go up 
2½ fold, but the life should increase about 
17 fold. This curve is theoretical and the 
increases in life show could not be fully 
realized, because of certain practical limi
taions, except over small changes of fila
ment <!urrent, but it does point out why 
high filament currents are so advantage
ous. 

In experimenting with different circuits 
and circuit adjustments it is advisable to 
first operate at one-half or one-third nor
mal voltage. In case of abnormal adjust
ment or faulty connections the tube itself 
then has a much larger fact.or of safety 
against destruction. 

'rhis same precaution should also be ob
served when the set has not been operated 
for some time. Then in case some part 
of the circuit has, thru aecident, been 
changed no harm will eome to the tubes 
and the voltage may be turned off and the 
circuit corrected. 

Most well-made tubes will stand a great 
overload on the plate for a :few seconds, 
hut a eontinuation of an abnormally high 
plate temperature is sure to deteriorate 
the vacuum. 

Most transmitting tubes have a definite 
plate voltage rating. As in the ease of a 
filament voltap;e rating this voltage should 

be the value which will give rated output 
thruout the average life of the tube. It 
is to the interest of the manufacturer to 
make this voltage as high as possible as it 
allows a higher power rating of the tube, 
but in all cases some factor limits this 
voltage. 'rhese faetors are usually elec
trolysis of the glass of the seal, di
electric strength in the base or stem, over
heating of the metal parts or glass due to 
the increased energy to the plate, or 
puncturing of the glass. 

On the small types of tubes in which all 
the leads are brought thru a common stem, 
electrolysis in the seal of this stem is the 
factor usually limiting the plate volt.age. 
At plate voltages above rated value 
electrolysis causes leakage of air thru the 
seal and thus unduly shortens the life of 
the tube. Even at rated voltage a slight 
but harmless amount of electrolysis takes 
place which can be detected by a blacken
ing of the grid lead in the glass of the seal. 
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This blackening is due to electrolytic de
position on the grid lead which is the nega
tive electrode for the electrolysis. At 
higher plate voltages where this electrolysis 
is ·more severe the glass of the seal in the 
vicinity of the grid lead changes to a dark 
brown color. 

In a radio-telephone transmitting cir
cuit of the usual type a modulator tube 
is employed and a buzzer is often sub
stituted for the microphone when it is 
desired to send out interrupted continuous 
waves. This imposes very severe voltage 
strains on the oscillator tube and if an 
overvoltage is also applied to its plate 
the voltage between grid and filament may 
be excessive. 'rhe protective gaps described 
in a previous paragraph are a safeguard 
against breakdown due to this voltage. 

Unless the constants of the psdllating 
circuit are changed the plate current will 
go up when the plate voltage is increased 
causing the energy loss to the plate to be 
rapidly increased. This, of course, is 
liable to cause deterioration of the vacuum. 

Puncturing of the glass occasionally is 

met with and is caused by the heat of 
electron bombardment or dielectric losses 
softening the glass or it may be caused by 
excessive voltage when the glass is a di
electric. In most types of tubes, if punctur
ing does occur, it will take place thru the 
stem between the leads inside the stem and 
the sleeve on the outside which supports 
either the grid or plate structure. Such 
puncturing is much more liable to occur 
when the glass is very much heated due 
to overload. It is most effectively provided 
against by the protective spark gap pre
viously mentioned which should be set as 
close as possible and still permit normal 
operation. Puncturing of the bulb itself 
is rare at plate voltages under 5000. 

Some of the principal precautions to be 
ohservf'd in the use of power tubes have 
been explained. 'rhe experimenter with 
the larger sizes of tubes will find many in
teresting eonditions and discover many 
new phenomena. However, he must be 
eareful and use good judgment or an undue 
destruction of tubes and apparatus is J;tl
most sure to result. 

New Apparatus 

A NEW tuner which has given an ex
ceptionally good account of itself ls 
the Type E of the C. D. Tuska Co., 
of which we present two illustra-,. 
l,JOnS, 

This set has two wave length ranges, 
~me from 150 to 385 meters, and the other 
from :fi5 to 810 meters. 'rhe scheme 
employed for securing the two ranges and 
for changing from one to the other is as 

Considering first the arrangement for 
the short waves, and referring to the wir
ing diagram, we find an aerial circuit con
sisting of a variable condenser (built into 
the set) and a primary without taps. 
Coupled to the primary is a small second
ary, forming a variocoupler, and in series 
with the secondary is a small loader, while 
across the two is a 13-plate variable con
denser for secondary tuning. Regeneratio• 

G 

TUSKA TYPE'\E."TUNER 

ingenious as it is unusual. There are 
many points about this set that are differ
~fit from the standard design to which we 
have become accustomed. ' 

or oscillation is accomplished by a plate
circuit variometer in the usual manner. 
'rhe use of a condenser instead of a vario
meter for grid-circuit tuning is ~omething 
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found as far as we know only in the Tuska 
and the Paragon RA-10. Condenser tuning 
has generally been considered inadvisable, 
since .it tends to lower the potentials im
pressed upon the grid, but there is both 
resistance and some capacity in a vario-

meter and it is claimed that the losses are 
1'.ss with condenser tuning, and the tuning 
is sharper too. 

The change-over from short to longer 
waves is done by means of a 12-point tele
phone switch which is in effect a ,1-pole 
d.ouble-throw and is so shown in the dia
gram. When thrown over to long waves 
ihis switch connects a load coil into the 
aerial circuit and another one into the grid 
circnit, whereby these drcuits with their 
respective condensers are capable of cover
ing the higher range of wave lengths. 'I'he 
same plate variometer is used as before 
but the secondary long-wave loader is 
placed in inductive relation to the vario
m,eter stator i:io that regeneration is ob
tained partly by tuning the plate circuit 

aBd partly by a simple tickler process. It 
will regenerate or oscillate on any wave 
within its tuning range. 

Referring to the internal view, on the 
right is the antenna series condenser, and 
next t-0 • it, vertical, is the variocoupler 

having wound on its bottom portion the 
antenna loader. On the ·extreme left is the 
variometer, a Tuska moulded, and next to 
it, horizontal, a tube bearing the small 
grid loader always ih the circuit and the 
larger loade1· which i,; C'Ut in for the longer 

waves and which by its location is in
ductively coupled to the variometer. Be
hind the loaders the secondary tuning con-
denser may be seen. 

The performance of these sets has proved 
to be all that could be desired, iD 
smoothness of operation, :c;ensitivity, and 
selectivity. 

The Parkin Rheo 
The Parkin Mfg. Co., who last season 

brought out an ingenious rheostat and an 
l>qually-clever condenser, have recently im
proved their rheostat by placing the r&
sistance element in a groove in the back 
of a three-inch moulded bakelite dial, aa 
shown in the illustration. Like the original 
type, it is the resistor which rot.ates, & 

stationary contact on the panel bearing• 
a1,,-ainst it to complete the circuit. The 
dial clears the panel by ,'.r" which is cloee 
enough for good appearance and yet 
sufficient spacing t-0 allow for ventilation. 
The resistance is 5 ohms and the carryin,: 
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capacity 2 amps. 
The shaft turns in a carefully-machined 

bushing, insuring smooth action. Mounting 
this rheostat is a Rimple matter, only two 
holes in the panel being necessary, one 

The 
Parkin 

Rheostat 

,, , 

for this bushing and a smaller one for the 
11crew which holds the stationary contact. 
An "off" position is provided and a stop 
on the dial ('ngages the stationary con
tact at the extreme positions. 

The V ocaloud 
The instrument shown in the accompany

ing illustrations is one which has been the 
l!lubject of much discussion of late and has 
become very popular. lt is the Vocaloud, 
as supplied by an eastern manufacturer, 
for the reproduction of radio telegraph or 
telephone signals of sufficient intensity to 
be heard many feet from the instrument. 

Its popularity has been due to its effici
ency as a converter of electrical energy 
into sound waves; the fact that no acces-

sories, such as storage batteries, are re
quired in its operation; and its compar
atively low price for either of the two 
itJles shown, . ; i _ 

The efficiency of the Vocaloud appears 

to be due to two factors: namely, the re
producer employed and, even more, the 
characteristics of the sound chamber. 

The reproducer is very similar to that of 
a phonograph except that whereas the 
diaphragm of a phonograph reproducer is 
set into vibration by the ripples from a 
reeord, the mica diaphragm of the Voca
loud reproducer is set into vibration due 
to its being directly connected to a pivoted 
armature, which is, actuated by a solenoid. 
It will be recognized that a similar repro
ducer is used in certain headsets. 

While the reproducer is partly respon
,;ible for the results obtained, it seems that 
they are chicily due to the material and 
peculiar design of the sound chamber. 
'l'his, which is more clearly shown in the 
illustration of the Laboratory Type, was 

Vocaloud, Laboratory Type 

designed by an acoustical expert of New 
York City who was almost totally deaf 
himself, which fact may account for the 
results ultimately obtained from his crea
tion of the Vocaloud sound chamber. As 
pointed out by the designer, it resembles 
the human ear. He chose this design be
cause he found that the fundamental de
sign of our most used organ was quite ae 
efficient for amplifying emitted sound waves 
as for receiving them. 

The entire process of manufacture is 
known only to' the acoustical expert and 
his associates but we are informed that 
the material is of a specially prepared 
wood compound, which is particularly 
suited to sound amplification, and that the 
sound chambers are moulded by an ex
pensive hand process. 



22 QST November, 1921 

Short Wave H. F. Amplification 

MR. Ellery W. Stone of the Atlantic
Pacific Radio Supplies Co. has re
ceived so many requests for a copy 
of the radio-frequency amplifica
tion hook-up which he mentioned 

in his talk at the Chicago Convention that 
he has :forwarded it to us and we take 
pleasure in presenting it. 

Referring to Fig. 1, this is a scheme 
whereby the incoming · signal is amplified 
at radio frequency by the first two tubes, 
which have tuned input and output cir
cuits, rectified by the third tube whi<'h is a 

,..~ ... d 

--r-
' ' ~ 

__Jj 
detector, and the resultant audio frequency 
returned and fed thru the first and second 
tubes as audio amplifiers, the phones being 
in the output circuits of the second tube. 
The circuit will be found very seleetive
perhaps t;oo selective fur ordinary opera
tion, so that it may be desirable to cut out 
the r.f. amplifying feature of the second 
tube, which would make only the first tube 
operate as a combined r.f. and a.f. ampli
fier. The diagram, however, shows the 
first two tubes m·ting in both capacities. 

A and B aee inductances which with 
their respective condensers form the usual 
tuning circuit, condenser C by-pa:-;sing the 
r.f. across the a.f. transformer H. ·R.F. 
amplification takes place in the first tube 
(the first two tubes are "hard") and the 
r.f. is passed 011 to the second tube by in
ductive (.'Oupling between coils D and ITI, 
each o:f which ls shunted bv a condenser 
so that it may he tuned to the signal wave 
length. Mr. Stone suggests for this pur
pose honeycomb coils one size smaller than 
the secondary, arranged in the usual two
coil mount for variable coupling. The 
second tube likewise amplifies the r.f., 
which is then fed to the "soft" detector 
tube by means of two more tuned and 
coupled circuits, I<' and G, which are 
identical with D and :E, c•xcept that no 
condenser is needed across G. 'I'he detector 

rectifies the r.f. and the detector output is 
fed back to the first tube via the usual 
a.f. transformer H. (It is interesting to 
note that as there is still r.f. in the detect.or 
output, a tickler can be placed in that cir
cuit and coupled to the secondary B for 
r.f. regeneration if desired.) 'l'he output 
of tran~former H is seen to be ct•nnected 
to grid and filament of the first tube, so 
that a.f. amplification results, and the 
output is fed on to the second tube by a 
similar transformer I and again amplified 
before it reaches the phones. 

FIG. 1 

Note that a variable B battery is pro
vided for the detector. Phones and a.f. 
transformers may have to he provided 
with by-passing condensers but gimerally 
the cord capacity of the former and the 
distributed capacity of the latter will 
suffice. It is desirable that at least two 
feet separation be allowed between the 
various sets of tuned circuits and the 
wires kept as ::;hort as possible and run at 
right angles, to prevent undesired reaction. 

'l'he British have a r.f. amplification 
scheme, known as the Turner aperiodic 
retroactive amplifier, which appeals to 
us as having possibilities in American 
amateur work. We are indebted fo our 
valued contemporary~ "The Wireless 
World", for the details explained in l<'ig. 
2. .In this arrangement small variations 
in the potential of the grid of the lirst 
tube cause ,:orresponding variations in the 
plate current and consequent var.iations of 
the voltage across the resistance R, across 
which the gi:id and filament of the second 
tube are co1mected. 'l'hese voltage varia
tions are therefore impressed upon· tube No. 
2 and r.ause corresponding variations in its 
output current, producing much amplitl.ed 
voltage variations across resistance H., and, 
as this resistance is included in the input 
circuit of valve No. 1, these amplified vari-
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ations are retro-actively applied to the first 
tube ready for additional amplification. 

The usual change of potential sign takes 
place fr0m the first grid to the first plate 
but the sign changes again :from the 
second grid to the second plate so that 
the resultant potential is of the proper 
sign when reapplied to the first tube. '!'he 
amplified output voltage is taken from the 
two plate circuits, and altho the normal 

D.C. potential of these two points is the 
same, the insta"ntaneous difference of poten
tial of the A.C. components of their poten
tials is a maximum because of the differ
ence in phase. This output may then be 
applied to the input of a detector, in the 
piate drcuit of which the telephones are 
connected. 

With R, and R, of 50,000 ohms and R, 
and R, 10,000 ohms, and plate potentials of 
150 volts on ~oth tubes, the output voltage 
may be as much as :!,000 times the input 
voltage . 

.Simple Modulation 
By C. F'. B11tr-hcr, f,AL 

HERE is a simple little t>tunt for mod.u
lation. W"' are familiar with the 
absorption loop as a means of h',Je

graphing with an arc set. The same thing 
can be applied to short-wave C.W. sets as 
a means of mo<lulating the output for talk-

ing. Simply put a turn of wire around the 
aerial inductance of your C.W. set, with 
a telephone transmitter in series, and talk; 
No battery, transformer&--'-not even a Ford 

coil. ()uite simple, cheap, and as far as I 
have been able to determine just as efficient 
for small outputs as any other scheme. 
Probably on a larger set the transmitter 
would heat. 

5DW of my eity has used this very 
successfully, working up to a hundred 
miles daytime with clear speech and moder
ate intensity, on a .l1J-watt two-tube set 
putting out between .6 and .8 amp. It is 
easily seen that the varying resistance of 
the transmitter would cause the "modula
tion loop" to absorb a varying amount of 
the energy, giving good speech and prob
ably a fairly good percentage of modu
lation. 

First Aid by Radio 
By R. W. Goddard, 5ZJ 

THE press of late August informed the 
people of the United States of a dis
astrous flood in New Mexico that 

wiped out the town of Hatch, partially 
destroyed other towns, damaged property 
and crops into the millions of dollars, and 
made it necessary for thousands of !)l\Ople 
to flee to the hills for their lives. 

About six o'clock the evening of the 17th 
of August a cloud-burst had occurred over 
the mountains to the south-west of the 

Rincon Valley in New Mexico. The next day 
rumors drifted down the valley that it had 
caused a destructive flood, washing away 
v,,vns, farm hom,es, crops and stock. Im
mediate action ,vas taken by the Las 
Cruces Chamber of Commerce; a meeting 
\Yas <ealled and a committee appointed to 
µ;o up the valley and ascertain the extent 
nf the damage and render aid to the un
fortunate victims; a large fund was raised 
on the spot to carry out this work. 

The writer was appointed a member of 
the committee and as such proposed the 
utilization of the portable wireless stations 
of the New Mexico College of Agriculture 
and Mechanic Arts, 5FY and 5FZ, in con
nection with his own station, 5ZJ, as a 
means of rapid communication between the 
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flooded area and t.he Chamber nf Com
merce headquarters at; Las Cruces. 'rhe 
idea met with immediate favor. By rapid 
work with the local telephone, Mr. Earl 
Kiernan, a ~,tudent at the College and 
member of the College Radio Club, was 
1·eached and obtained to assist. In an hour 
and a half the two ;;tations were packed 
in their trailer and rolling behind the 
writer's flivver towards the stricken area. 
Two hours later we arrived at Rincon, 41 
miles up the valley and on the <i'dge of the 
flooded section. 

'rhe rest of the day was spent in going 
about observing the extent of the damage 
and determining the number and needs of 
the homeless Jieople. The next morning 
one of the portable stations, 5FY, was set 
up at Rincon and this information radioed 
to tiZJ at Mesilla Park, and from there 
telephoned to Las Cruces. l<'ood, clothing, 
blankets, tents, and ('.uts were ,;ent up by 
truck. The :Salvation Army and the Red 
Cross of El Paso, Texas, also had workers 
on the ground, all combining forces in a 
general relief tommittee ,;o that there 
would be no duplication ,,f effort. Al
though the telephone company soon had 
their lines repaired and in working order, 
the radio waR used to a eonsiderable ,"xtent 
as the eost was negligible and the service 
good. 

At times some difficulty was experienced 
at 5Z.J in receiving the portable station on 
account of static. Invariably this would 
Lecome bad about noon and get worse until 
sundown, when it would remain about the 
same until after sunrise the next morning. 

It would then e!Par up and practically dis
appear. This trouble did not bother 5FY 
at all, the reason probably being the :fact 
that the antenna at t,FY was much 
lower than at 5Z,J (!)6 foot fan), In fact 
on the morning of the 20th work was 
carried on while a thunderstorm raged 
about 5FY. Had this storm been at 5ZJ, 
work would have been impossible as sparks 
a couple of inches long can be drawn from 
its antenna at such times. 

Photographs herewith show 5FY while 

in use at the last annual College encamp
ment, and a close-up of the portable equip
ment. 

Theory of Freak 
Transmission 

Dy J. F. Pu.rssell, ,tZF, tCAR 

WHEN amateurs first contemplated 
the possibility of long distance 
transmission it was quite natural
ly supposed that the strength of 
received signals would bear a 

more or less constant relation to the dist
ance they had traveled. It was thought 
that the signal sb:ength would vary in
versely as the square of the distance, or 
something of the kind, and in <:onsequence 
that communication over a distance of 
thirty or forty miles would be :-in easy 
matter and that the difficulty would in
crease with the distance until distances of 
500 miles or more would be quite beyond 
the resources of the average amateur. 

Therefore, judge of our surprise when it 
was found that signals were coming in from 
a thousand miles away like the proverbial 
ton of brick while those from nearby towns 
could not even be heard at all I 

For years it was seldom if ever that any 
amateur in Washington heard one in Balti
more. The country between was flat and 
the distance thirty-five miles! We at
tributed it to "local conditions" and said 
"Can such things be?" But in time it was 
noticed that signals from other directions 
W<'re as hard fo get as those from Balti

more, and it began to dawn 
upon some of us that the dist
ance had more to do with it 
than the good old serviceable 
'·local eonditions." 

In other words, we ctmldn't 
1:ret Raltimore gtations because 
they were too near I Don't 
laugh, fellows; that really 
Reems to be the trouble. 

And now to find a possible 
,•xplanation for such a paradox. 

:Fhst. As we all know. most 
amateur antennas are, sur
rounded by other objects which 
are as high or higher than 
the antenna, and since we 
c o n c e i v e of electromagnetic 

waves as moving in straight lines, 
the result must be that the greater portion 
of the energy radiated in waves traveling 
parallel to the surface of the earth is ah'.. 
sorbed by surrounding objects, and only 
waves leaving the antenna at more or less 
of an upward angle are freely propagated. 
According to this idea, a wave leaving a 
given station would produce powerful re
sults within the first few miles, before ab
sorption; the unabsorbed or unscreened 
portion would then travel at an ascending 
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,angle, passing far above other stations, 
until a reflecting stratum in the atmosphere 
is reached, when it would be turned down
ward and, again reaching the earth, pro
•duce effects at receiving stations. This 
seems to agree well with the observed facts 
and would explain the "dead belt" about 
so many stations. Suppose fluctuating con
ditions in the reflecting stratum, and. you 
have a cause for fading, a phase which has 
been thoroughly dealt with by Mr. Kruse. 

Sei~ond. Let us consider possible i!fi'ects 
of the curvature of the earth. Since 
it seems reasonable to suppose that 
the earth component of a radiated 
wave moves in a straight line (sub
ject to possible modification) between 
sending and receiving stations, and we know 
that the air component niust follow a 
curved or .a broken line, then it follows that 
there must be nodes at certain fixed dist
ances about a sending Rtation, where the 
earth and air waves are in or out of phase, 
.and it would seem that this must have a 
direct bearing upon the strength of the 
received signals, since potentials induced 
in antenna and ground would depend large
ly upon the phase of these two waves. It 
is eonccivable that where signals were not 
received, excellent results inight be t•h
tained by moving one station half a wave 
length nearer to or farther from the other. 
'rhis would apply particularly to large sta-

Improving The C. 

tions employing long waves which are not 
suhiect to fading. 

Third. Many of us have observed that 
stations loC'ated in the country or in small 
towns seem to have greater success than 
those operated by amateurs in the large 
cities, and it seems to me that this might 
be explained by supposing that part of the 
energy radiated by antennas located in the 
heart of large cities is absorbed by the net
work of telephone and power \,>iring thru 
which it must pass before reaching the 
open country. 

Fourth. Is it not possible that under
lying geological conditions may have some 
effect upon the earth component of radiated 
waves? Thus a wave might be propagated 
along a water-impregnated stratum with 
case, while being halted or deflected by a 
confused and broken mass of rocks. This 
might explain the phenomenal success 
achieved by our Eighth and Ninth District 
stations which are located upon an un
broken stratified formation of great ex
tent. It may also have a bearing upon 
conditions in the Appalachian region, where 
the rocks are all jumbled up, and long dist
ance transmission notoriously difficult. At 
any rate the above theories or various com
binations of them may help to explain the 
riddle of "freak" transmission. 

[See Editorial, "The Aurora," page 28, 
J'une 1921 QST.-l~d.] 

W. Ground System* 
By H. H. Beverage, 2BML 

"MANY amateurs have considerable 
difficulty in getting a low antenna 
resistance, particularly in locations 

· wherf: the soil is sandy. Under 
these conditions, a counterpoise 

.must generally be used to get the antenna 
resistance down to a reasonable figure. In 
many cases, however, it is possible to com
bine a ground connection with a counter
poise, in such a manner as to still further 
reduce the antenna resistance by a large 
:amount. 

In the General Electric Review for 
October, 1920, Mr. E. E. Bucher describes 
the Alexanderson system for radio com
munication. He shows how Mr. Alexander
son has combined a buried wire ground 
with a capacity ground for more uniform
ly distributing the earth currents. In Fig. 
1 of the present article the inductance of 
the helix below the ground tap tunes the 
-capacity ground, while the inductance be
tween the ground tap and the antenna 
tunes the antenna circuit. The section of 
the helix above the ground connt.ction may 
1le considered positive with l'~spect to 
:ground, and the section of the helix below 

the ground connection may be considered 
negative with respect to ground. By suit
.able tuning, the total antenna current may 
be distributed between the capacity ground 
and the buried wire ground in any desired 
ratio. 

In the case of Station 2BML, at River
head, L. I., the soil consists mainly of dry 
sand under the antenna. 'fhere is a small 
pond· near the antenna, but not under it. 
A good ground was obtained in this pond 
by running !'leveral hundred feet of wire 
into it. The antenna resistance using this 
ground was very high, between sixty and 
seventy ohms at 200 to 300 meters. The 
writer decided that since the soil under the 
antenna was sandy, the high antenna re
sistance was due to the fact that the an
tenna flux was forced to travel through 
very high resistance soil for a considerable 
distance before reaching the low resistance 
ground wires. 
· A counterpoise of four No. 14 B. & S. 
copper wires running parallel with the 
antenna flat top and directly beneath the 
antenna was put up, the parallel wires 
being four feet apart and carefully in-
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sulated. The counterpoise extended several 
feet beyond the antenna at hoth ends. 
When the counterpoise was substituted for 
the ~p-ound, the antenna re;;istance was 
lowered from about sixty ohms to ten 
ohms. By combining the ground with the 
counterpoise as shown in .l!~ig. 2, the an
tenna resistance was still further reduced 
to about four ohtns. The resistance of 
the helix used to tune this antenna was 
about three ohms, making a total antenna 
resistance of seven ohms: The above re
sistance values were taken at 280 meters 
wave length. 

FIGURE l 

When the drcuits are properly ad iusted, 
removing either the ground connection ot· 
the counterpoise connection will not change 
the antenna wave length, but will change 
the antenna resistance only. The ,;asiest 
way to tune up the counterpoise and ground 
is to tirst tune to the desired wave length, 
using the counterpoise nlone, then try the 
ground dip nn rlifferent turns until the 
point is found vrhere the wave length is 
the :;ame a~ with the e•:>tmterpoise alone. 
The ~round dip should be adjusted to 
within a half turn on a large diameter 
helix. When the i~round dip is at the 
neutrai point, the inductive impedance of 
the helix below the ground point tunes with 
the capacity impedance of the counterpoise, 
forming a ;:;eries tuned circuit of compara
tively low resistance. The total antenna 
current divides between the ground and 
the counterpoise inversely proportional to 
thl" effective resistances of the ground and 
counterpoise circuits. 

With the counterooise on the bottom of 
the helix and no ground connection, the 
wave length is 336 meters and the effective 
resistance is about nine ohms. When the 

ground clip is put on turn No. 1, the total 
current rlivides in inverse proportion to 
the ground resistance and the counterpoise 
reactance, and, obviously, most of the cur
rent will flow in the ground lead. Since 
the counterpoise has little effect, the wave 
length is practically determined by the an
tenna capacity and the helix inductance be
tween the ground dip and the antenna 
clip. As the ground dip is moved up 
nearer the neutral point, the wave length 
becomes shorter, due to the decrease in in
ductance between the ground and antenna 
dips, and the counterpoise reactance is 

_(/n111 
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FIGURE 2 

partly tuned out by the inductance of the 
helix betwe~•n the ground and counterpoise 
dips. The effective resistance decreases as 
the ground clip is moved up, because the 
counterpoise is taking a greater and 
greater portion or the antenna current. 
\\Then the neutral point is r,:,ad1ed, the 
counterpoise readance is entirely tuned 
out, and the counterpoise takes most of 
the antenna current. 

In the case of Station 2BML, the 
counterpoise capacity was .0007 M.F., and 
the antenna ,:-apacity was .0005 M.F. 
When the ground dip was properly ad
Justed, about 75 per cent of the total an
tenna current flowed in the counterpoise 
lead and the other 25 per eent in· the 
ground lead. With this combination, the 
antenna resistance was only about 40 per 
cent of the value obtained with the counter
poise alone. 

Many amateurs already have a counter
poise, and the writer believes if these ama
teurs will combine their counterpoise with 
a ground eonnection as described, their-

( CoiiUnued on page 4-0 
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EDITORIALS 
de AMERICAN RADIO RELAY LEAGUE 
a 

"Competing" Associations 

EVERY once in a while some kind of an 
Amateur Wireless Association pops 
up, and we amateurs are urged to 

join it and partake of some kind of ever
lasting glory. Some of the fellows get 
worried and write in to Headquarters that 
So-and-So is getting up some competing 
relay lines, or is planning to organize some 
other kind of a stunt that may knock our 
A.R.R.L. to pieces. We at Headquarters 
are urged to get busy and fight. We con
fess an urge in the latter direction at 
times, but of course it is the kid still 
struggiing '.vithin us. 

This notion of our being knocked to 
pieces hy some "competing';- organization 
always makes us wonder how long it will 
te.ke some of us to get hold of the real big 
idea that stands back of our A.R.R.L. 'ro 
these we say, there never can be anv 
''competing" organization. \Ve amateur"s 
of the country are the A.R.R.L. How can 
we compete with ourselves? l.t is like 
warning a man to look out or he will get 
his _job away from himself. 'rhe A.R.R.L. 
is US. We built it ourselves, we Ameri
can Amateurs. and we own it--vou and I 
and the other ,fellow. As long as we stand 
by t"aeh other we own and control the 
Amateur Wireless Association that is the 
strongest, the most forward looking and 
in the highest regard of our Government. 
We have the only association that has nu 
commercial ;;trings attached to it of any 
name (n· nature. t::::very cent we accumulate 
from paid advE>rtising in our own maga
zine, and from our dues, is ours to spend 
upon ourselves. And finally, we are 
governed absolutely by ourselves, just as 
our American Government is. Our Board 
of Direction is our Congress. It is elected 
every two years by t:i1e great body of 
amateurs. J<"::very part of the country is 
represeuted, from the Atlantic to the 
Pacific. Two years ago the amateurs 
elected the g-entlemen whose names and 
addresses appear upon the first page of 
this magazine. Next spring the amateurs 
will elect a new Board of Direction, and 
this Board will in turn elect its officers. 

·when it comes to a "competing" associa
tion, it can only be by us amateurs giving 
up our own and presenting ourseives to 
some commercial organization so the latter 
can make money out of us. We may be 

easy, but we are not that ea,y. How about 
it, fellows'? Are we right or wrong·? 

Enter The Post Office 

W E wish to advise our members that 
there is a movement on foot appar
ently having for its aim the transfer 

of the radio inspection servke from the 
Department of Commerce to the Post Office 
Department. 

As we all know, our government at 
Washington is making strenuous efforts to 
reduce the cost of Uncle Sam's business, 
and along with the institution of the bud
get plan the U.S. Bureau of Efficiency and 
the special Committee on Reorganization 
of the Government Departments have been 
working on a plan to reorganize the ex
ecutive branch of the government to elimin
ate duplications of work and overlappings 
of authority. Apparently it has been pro
posed by the Committee that the adminis
tration of all radio on land, including ama
teurs of course, should be transferred to 
the Post Office Department. . The Depart
ment of Commerce in fact advise us that 
the Committee ha,; it under consideration, 
but that they can tell us nothing more. We 
understand there is an order out that any 
employee who interferes in departmental 
reorganization plans is to '·get the can" 
.instantly. The Post Office us yet c'an·t 
tell us anything either hut, to quote them, 
can advise us ''that the Post Office Depart
ment 1ilans to take an important part in all 
government eonm1unications such as befits 
the purposes fur which this Department 
was ,:·reated". ln an interview given out 
on September 2d Postmaster-General Hays 
t3:lkcd extensively of government monopoly 
of radio under his department. This may 
or rnay not be the way in which Mr. Hays 
officially views the matter. 

The improvement of ~{overnment effici
;mcy is something we all want to i-ee, and 
we shall go slowiy in saying anything about 
this matter. At the present writing, how
ever, we can't for the life of us see what 
is logical about transferring us from our 
good friends, the Commerce folks, with 
their years of experience in radio, to a 
department that has 110 connection with 
such matters and talks of government mon
opolies. There is nothing to do just now 
but to :;it and watch, but if it becomes 
desirable that we amateurs make ourselves 
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heard on the ,mbject the membership of 
the A.R.R.L. will be informed. 

Directors 

PRETTY soon our A.R.R.L. will have 
another election of Directors, to serve 
for two years. .All of us ought to give 

thought to the men we know who can best 
serve our organization. 

Directors don't necessarily handle traffic, 
and the best Director is not necessarily he 
loudest station you know. These men have 
to exer,dse real judgmerit jn deten:iining 
the policy of our orgamzat10n and m de
ciding its important affairs without fear or 
favor, and so they need other qualifications 
more thap. they do the honor of possessing 
the heaviest rock-crusher in a community. 

We ,vant men of sober judgment and the 
requisite amount of radio knowledge. 'l'he 
election eomes early in 1922. 'rhink it 
over. 

Work to Be Done 

LAST month we set down on paper quite 
~ few thoughts. eoncerning the possible 
improvement of conditions on amateur 

wave lengths, but our readers will r,~mem
ber that we were crowded for room in the 
O_ctober. number. and our printer, as is his 
d1stressmg habit, telephoned us that ·we 
would have to boil it down to get it in the 
space available. And so in one little para
graph we summed up a number of things 
that oecurred to us as being desirable in 
our little world of 200 meters·. This month 
we may fare better. 

You know, fellows, we have hut one "air" 
to use, and almost all of us are down in a 
very limited band of frequencies, so that 
a e:ertain organized effort to standardize 
~ertain J?ractices is going to be necessary 
1f room 1s to be found for all of us, with 
!"~r vari~?. interest~, to enjoy the possibil
ities of C1~1zen R~d10. We wish to present 
the followmg topics for the consideration 
of A.R.R.L. i11en everywhere: 

Message relaying, to be reliable, }1as to 
come to the short-jump system. Traffic 
vork between powerful stations can still 

.ie carried on over six hundred to a 
thousand miles in the wee small hours 
~f~er ;~8% of. the bunch has quit for the 
mght , but m those hours that we can 

expect . fo have enoug,h on watch to put 
traffic . thr!l :where".er it nee4s to go, such 
operat10n 1s 1mposs1ble. It will be apparent 
to everyone, we believe, that short jumps 
are the only method that will move 'traffic 
with any reliability. 

The use of wave lengths less than 200 
meters should be encouraged. Th,~ law 
must be obeyed and that means that: gen
eral amateur stations must not exceed ·200 
but it does not :mean that the whole field 
has to be jammed between 195 and 200. 

Dropping down to 185, 175, or · even 150 
meters is going to solve many an inter
ference problem. Try it-as yet there are 
mighty few stations there and ynu can do 
real work while the mob on 200 fusses 
about (lRM. We will bet a pink hat we 
could work from Hartford to Chicago on 
50 meters if we had to, and if (lRM gets 
much worse we are going to try it. 

Decrement is just as vital a thing as 
wave length. If waves are sharper there 
can be that many more of them without 
embarrassment. The .law says "not t.o 
exceed 0.2". Many many stations do not 
meet that requirement but even that should 
not be good enough fur us. We ought to 
whittle it down to a cat-whisker. fio we 
hear some inquiries ''Why should I bother 
a bout my decrement as long as it seems 
good enough'!." ·we have the answer: 
''Simply because you can't expe~t the (•ther 
fellow to bother about improving his. to 
help your reception, unless you're ,villing 
to do the same thing for him." Loosen up 
that coupling, fellows, and saw the ohms 
out of that ground connection. 

Plans :for the division of operating hours 
according to local sentiment in large com
munities have never failed to help. 
Wherever within a small territory there 
:are many operators of various a111bitions 
and at various stages in the game, 8uch a 
scheme is well-nigh indispensible. '£he 
A .. R.R.L. recommends for this purpose some 
such method a~ the Chicago Plan, in which 
provision is made for the requirements of 
all classes of stations, even the DX stations 
who are not interested in relaying. Affili
ated clubs can do no more useful piece of 
work in mitigating present QRM conditions 
than by sponsoring some ;;uch pian in 
their locality, but extreme care should be 
taken to have it representative of the 
desires of the big majority of the t~om
munity and not of any little group. 

ltnd last come Listening Hours. The 
chief appeal in amateur rndio is in hearing 
a fellow a tremendous distance a wav and 
-in having him hear your own signais. If 
QRM gets 80 fierce that our ranp.:e, both 
transmitting and receiving, is confined to 
our home county, the fun of the game will 
be all gone. Conditions are tending that 
way now, so Wf! are proposing the listening 
hours as a ,nmple co-operative way by 
which we can still have some enjoyment of 
the DX possibilities of our equipment. The 
s,-:h~dule of lis~ening hours,. '\vith a map 
gwmg all details. was published on page 
18 of August qsT The time for putting 
these into effect is here-they are in effect. 
Let us. foll?W them and urge our neighbors 
to do likewise, that we may get the greatest 
benefits from the plan. · 

DX will never have better air than we 
are en,ioying right now, fellows, except t.o 
the extent that we can by team-work im
prove the conditions under which we use it. 
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71.e Opei-atini 
Dep~tm.ent 

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

J
UST look at the number of messages 
handled in each division this month. 
.It 1·epresents a prophecy, which is 
this: we are going to have the biggest 
and best radio season in the history 

;f amateur wireless. We have not the 
nerve to go further by predicting what is 
on our mind. 'foo many of you would call 
us crazy. Already we are being vindicated 
by the performance of CW and we venture 
to say that before the end of this year 
CW ;ignals of less than one kilowatt will 
span the continent. It will be done beyond 
a doubt or we will use up the entire space 
of this department trying to explain why 
it was not done. The old familiar sparks 
will hold their own in their class, but they 
will not be in the same class with CW 
stations. Bear in mind we do not want to 
be partial to CW, but we can not stand in 
the way of progress and CW is progress 
in amateur v.ireless. We have stuck to 
the spark through thick and thin, and it 
was not until CW had shown its superior
ity over our old pal the spark that we 
sincerely began to think it had seen its 
best days as the premier set of the modern 
amateur. ·we do not apologize for our old 
spark; it did its part. One reason why 
CW is confined to a few stations is the 
fact that but little is known of the 
handling of u CW set. Another point is 
that it tunes rather sharply and it re
quires eare and skill in manipulating a 
receiver when you go after a CW signal. 
We admit freely that a tuner simpler in 
manipulation is desirable for CW reception. 
but that will come in time. However, we 
need not e:.xcuse the tuners of today. 
Properly handled, every one of them of the 
three circuit type will bring results that 
will astound you, but you must listen for 
cw. 

The honors for this month go to the 
Atlantic Division. 
~il¼ff~¼H¾¼H:S:S:t:t:t3:tatJ: 

: MR. R. W. E. DECKER : J White Plains, N. Y. 

i 2UA, -191 Messages I 
At~ntic • Division 

.... ....,t:(t:l:t:t:«9:9!«-HHff~ ' 
Reports for messages handled by 

divisions are as follows: New England, 
625: Atlantic, 2989; West Gulf, 427: 

N orthwe::itern, 147; Central, 1212; Ontario, 
109; Delta, 9; Roanoke, 205; Midwest, 125; 
East Gulf, 182, and no message reports :from 
the following divisions: Dakota, or Pacific. 
'fotal reported, 6080, which probably does 
not represent more than 40 % of our traffic. 
It represents the number reported and 
shows that (i0% of you fellows are not 
reporting your message traffic. Next month 
we are going to know what percentage of 
our traffic is handled by CW and what 
percentage by spark. Make your division 
reach a higher percentage by reporting 
your traffic to your Division Manager. 
Help him, help your division and help 
yourself by sending in reports every month. 

Division reports follow: 

NEW ENGLAND DIVISION 
G. R. Entwistle, Mgr. 

A.D.M. Castner (lUQ) reports the Port
land Convention as a great success socially 
and f'ducationally. HJL has succeeded in 
worki:ag Canadian 9AK. He 'had no diffi
culty and hopes to establish a schedule. 
lFV put his sync. gap on a non-resonant 
transformer, punched the key and observed 
the fourth in fitting style. He had inquired 
about a condenser. The Portland Radio 
Cluh is now in full swing at the Y.M.C.A. 
under the efficient direction of H. C. Sever. 

A.D.M. Mix (lTS) reports lHO has 
erected a new cage antenna. lBM is also 
making some improvements, including a 
new eage antenna. 1 QN is on again and 
has a schedule with l TS to handle New 
York traffic. l TS is taking Boston traffic 
from lPS every night and Rhode Island 
and lower Massachusetts traffic from lXX, 
all stations CW. l'l'S i::l also working 
Canadian 2BF (CW). lANQ has made 
"imnrovements in his antenna system and 
has stretched out to Chicago with his 50-
watt CW set. 1AUV has been heard in 
Bristol QSA daylight and future traffic will 
be routed to him. Mix reports 107 mes
imges via lTS; 1BM 14; lHO 83; lBOP 
85: 1BLK ,fi. 

Vermilya reports handling 204 messages 
in the past month-he has his old Grebe 
"sink" t~ap ba~k again now. Banks, 1BOP, 
handled 85. 1 CK has only handled a dozen 
or so account considerable minor trouble. 
i DY is on again all fixed up and is creating 
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a big stir ·with his stone-crusher. Cum
ming, summertime lFB and wintertime 
lBV, has dismantled 1.FB spark set and 
has bought a 500 cycle motor generator 
and is going in for modulated tube work 
with a IJafr- uf 50-watt tubes. The Port
land convention finished his spark set. 

We sympathize with 1AU in the death 
of his father, A. B. Davis who always took 
a ,ieep interest in radio. 

ATLANTIC DIVISION 
C. H. Stewart, Mgr. 

Northern New Jersey, F. B. Ostman, 
2OM, i:lupt.: Activity in this district seems 
to have reached the peak of last ·winter al
ready. It has become necessary to ioppoint 
Asst. Dist. Supts. to keep the old hall of 
the .A.R.R.L. rolling. R. S. Johnson, 
2A WL ,of Red Bank, N. .J., bas been 
appointed Asst. Dist. Supt. for C,mtral 
Jersey which includes counties of Ocean, 
Monmouth, and Middlesex. Operators are 
requested to se.nd their report to him not 
later than the 17th of every month. ..l. A .. 
Erhard, 2UE, has been appointed City 
Manager of Hoboken. F'. H. Canfield, 
2.AL Y, has been appointed City Manager uf 
Newark. A CW shore route has been 
established from .Northern N .. J. to Coast 
stations. Included in it are :!PE, 2ANZ, 
2RR, 2AJF, 2BG, 2BBN, 2IA, 2DF, 2AWL, 
and 2AXB. 'rhis route is entirely reliable 
f()r ,quick communication. Old rock crusher 
2VA has fallen for a doll and will not be 
with us this winter. (2-to-1 we will hear 
2VA again ,before many weeks roll by.
T.M.) Messages handled as follows: 
Sparks, 2OM-4:~8, 2UK-40, 2SQ-23, 2ARB-
58, 2BG-6U, Total 619. CW, 2AJ.F-fil, 2H.U-
213, 2A WL-101, 2RR-54, 2IA-35, Total 437. 
Grand total, 1074. 

Capitol District, F. H. Myers, Supt.: 
2XQ will resume operation in charge of 
ex-8TB. 2AWF has been consistent and 
will prove of great help, Nothing definite 
on 2SZ. { Come on 2SZ, we need you.
T .M.) 

Hudson Valley District, C. E. •rrube, 
2BK, Supt.: 2BM is back on the job to 
(iSR to the north. 2OA is back again in 
spite of his threat to quit. He has stuck 
in a coffin and sink gap. 2UA clipped off 
4l!l messages last month and is doing good 
work with the first district stations. Mr. 
Decker of 2UA has been appointed Asst. 
Dist. Supt. 2BK handled 124 messages. 
No other reports received. 2DJ, 2AID, 
2HJ, 2OA, 2DN, and 2BFZ have been 
heard handling traffic, but no reports. ,v estern N. Y., Benzee Bros., 8FE, Supt.: 
Traffic has not shown a material gain as 
only 147 messages have been handled. 
SAGK is making a 100 cycle spark set. 
City Mgr. Yonng of Elmira• is still using 
CW. 8QM does good work with his 10 
watt set, and has been appointed official 

1·elay station. 8VW ,vill be appointed as 
soon as he gets going. STY reports rotten 
DX. (Must live near T.O.M.---T.M.) 
W oodsworth :reports a new station in ex-
9ALB who is hooking up with Woodsworth. 
'I'he spark set at SED has gone into the 
scrap pile while CW supplants it. Work 
on a daylight route between Buffalo and 
'froy and Albany will be completed this 
month. Efforts will be made to run it to 
New York City. No reports from 
Rochester, Lockport, Niagara Falls or 
r.ther points in this district. 

Long Island, H. S. Collins, Supt.: 2AJW 
has been improve<l. Four five-watt tubes 
are giving an antenna current of 2.5 amps. 
Regular sd1edules are maintained with 
lHO and :JBA. 2A.rW handled 143 mes
sages. 2BRC handled 44 messages. 2CY 
has 44 to his eredit for the latter half of 
the month. 3VD is back again and will help 
2CY. :2ZV i;; doing good work with a high 
pnwer CW se;;. 2ZL has not been heard 
lately, but we expeet him on most any 
night. 2BGR is still out. 2EL has h,~en 
heard on CW. Only recently 2EL got all 
mu,ited when he heard that 2,JU was going 
to junk his spark for CW. and rigged up 
a CW set. 20 E wants to ,;ell his spark and 
use fiO watts ,,f CW. :2A WS reoorts 24. 
messages. 2CY has been appointed Asst. 
Dist. Supt. over stations on the North 
Shore and we;;t end of Long Island. All 
reports should be in .L C. Newton's hands 
hy the 17th, addressed to him at Bayside, 
L. I. 

New York City, Dr. E. A. Cyriax, Supt.: 
2D! has installed CW, but the 501) cycle 
spark has not been junked. 2DI reports 
87 messages. 2XK-207. No reports from 
2CT or 2IF. (fCT CW has been heard by 
'l'.M.) 'rhis District is so badly congested 
that it has been necessary to divide it into 
zones. '£he Bronx has been divided in two 
zones with Mr. Cockaday in charge of 
Unper Hronx which runs to 170th St. 
Lower BNnx is in charge of Mr. 'fhury. 
Lower Bronx runs south from 170th St. 
West Manhattan Zone includes all terri
tory fi9th to 125th St. on West Side and 
Mr. Davidson, 2LM, is in charge. East 
Manhattan Zone is on the East Side and 
<extends from 42nd St. to 130th St. and will 
be handled by the Dist. Supt. Southern 
Manhattan Zone eovers territory south of 
West 59th St. and south of ,12nd St. 'rhis 
territory is in charge of 2ALG, Mr. James 
Wood. 2ACT-144 msgs., 2BCF-54 msgs. 

Brooklyn, F. A. Maher, Supt.: 2ARY is 
back from Connecticut and reports 159 
msgs. 2TS reports 37, 2MJ-5, 2FP-16, 
2WB-50, 2RM-46. No report from Southern 
N. Y. 

Eastern Maryland, (~ I... Deichman, 
Supt.: Messages reported, 3UC-15, !30U-
14, 3AC-l2, 3HG-8, total 49. 3HG has 
dosed the spark for a while and is using 
5 watts of CW. Using the Traffit' Man-
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ager's pet circuit is putting 1.9 amps. _in 
the antenna and has covered the same DX 
as the spark. 3AHK has come forward 
with cw· and is getting excellent 1·esults 
on the same circuit. :JRM and 3EM will 
come out with a 50 watt CW set. 

Eai;tern Penn., S. W. Place, Supt.: P. C. 
Peterson of Folcroft says that (,)RN has 
let up u bit and traffic work is on the up
grade again. :1gc and :.mX are handling 
most of the tra:fhc. 3BG reports 10 msgs. 
and is using ten watts of CW in addition 
to the spark. :JHJ is using CW for local 
work whHe his spark is out with condenser 
trouble. ;!HJ's CW is GlSO SZO-BGR-8RW 
and llAQL. He reports that ::iAAN of 
Millville, N. ,J., has been working on a line 
from New Yo1·k to Millville, which it; about 
half way between Philly an·d Atlantic City. 
'rhe Jin(~ st:ons here. However he can (JSR 
Jersey Sh~re and Washington. :mJ 
handled 21 msgs. 8F'R says that branch 
line #1 is not open as yet herause :'.P,U 
has not returned to school. ::1FR on CW 
work !!AFE, aGR and 8LP. :lHJ reports 
10 msgs., :'.CC reports 25. 

Centrai Penn., H. M. Walleze, Supt.: 
The fow stations dosed for the summer 
have re-f,pened and traffic will move hence
forth. On the N orthem Route 8HR has 
been installing spark. 8BQ is now ready 
again after overhauling. No reports re
ceived but know 8AQR is reaching out. In 
addition our ,,Jd standby 8XE is back with 
us again and doing his share. 

WEST GULF DIVISION 
Frank M. Corlett, Mgr. 

Due t..o continued and substantial growth 
of this division some changes in the or
ganization become necessary in order . to 
more efficiently handle the work of the 
Traffic Department. Four "Sections" have 
been created as follows: Northern half of 
Texas to be known as the "Northern Texas 
Section", Southern half of Texas to be 
known as the "Southern •rexas Section", 
State of Oklahoma to be known as the 
"Oklahoma Section", State of New Mexico 
including the Texas Counties of El Paso, 
Hudspeth, Loving, Winkler, Ward, Reeves, 
Jeff Davis, and Presidio, to known as the 
"New .Mexico Section". An Assistant 
Division Manager will be in charge of each 
"Section". Sections will be divided into 
not tnore than four "Districts". A District 
Superintendent will be in charge of each 
District. 

Appointments have been made as follows: 

Southern Texas Section, Asst. Div. Mgr. 
Alfred P. Daniel, 5ZX, 2504 Bagby Street, 
Houston, •rexas. 

Southeast 'fexas District, Hallet E. 
Worthington, 5ZV, ,HJ09 Park Drive, East
wood, Htluston, 'l'exas, District Supt. 

Southcentral Texas District, Wesley H. 
Tilley, 5ZU, '1112 Avenue F, Austin, Texas, 

District Supt. 
Southwest 'fexas Distirct, Ed. Nettleton, 

5ZN, Eagle Pass, •rexas, District Supt. 
All other Southern Texas appointments 

have been cancelled. 

Northern Texas Section, Asst. Div. Mgr. 
Harold P. Heafer, 5A,J (and remotely con
trols transmitter at 5ZC) 516 West Jeffer
son .Ave., Dallas. 

N orthcentral •rexas District, Guy Neel, 
5XJ, Dublin, Texas, District Supt. 

Northwest Texas District, .J. L. Martin, 
5IF, li05 East Fourth Ave., Amarillo, 
Texas, District Supt. 

All other appointments in Northern 
Texas have been cancelled. 

Oklahoma Section. No appointments 
have been made. Pending the appointment 
of an Asst. l)iv, Mgr. for Oklahoma, 
Asst. Dist. Supts. C. M. Selby, fiBM, 1163 
L()cust St., .Muskogee, Okla., and M. C. 
Poor, f,EF, 4H7 West Grand Ave., 
McAlester, Okla., will rt>port direct to 
Division Manager, All other Oklahoma 
appointments have been cancelled. 

New Mexico Section, Asst. Div. Mgr., 
Louis Falconi, 5ZA, Box 421, Roswell, New 
Mex. Mr. Falconi has not yet announced 
his appointments. 

Mr. Lynn B. Henson, 2012 Main Street,· 
Dallas 'fexas, \VRR, has been appointed 
Asst. Div. Mgr., in charge of Police Broad
east work for this Division. All eorre
spondence pertaining to police radio broad
casts should be addressed to him. 

Mr. Bert E. Gamble, 5JL, -1708 Columbus 
Ave., has been appointed City Manager of 
Dallas. · 

It is desired to have an A.R.R.L. repre
sentative in each District, Territory, or 
City where capable men can be located. 
Members desiring appointments in the 
Traffic Department are requested to make 
application to the Asst. Div. Mgr., in 
charge of your section. If you do 11ot 
know exactly which section you are in for
ward your application to the Div. Mgr. 
who will forward it to the proper Asst. 
Div. Mgr. 

Recently blank cards were sent to each 
member in this Division requesting infor
mation concerning their ::n:a tions. '£his in
formation is for the use of the Div. Mgr's. 
office and his various Asst. Div. Mgr's. 
This will in turn be of advantage to each 
member in the Divisio11. A complete map 
and card index is being prepared which 
will show at a glance what cities are repre
sented by an A.R.R.L. station, if that 
station is both a transmitting and receiving 
station or if only a receiving station, or if 
the member living in a eertain town has 
no apparatus. This will enable us to know 
just where we have stations and where 
none are to be found. Quite a few of the 
eards have not been returned. Unless the 
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cards showing what kind of a set you have 
are returned our efforts will be for naught. 
Members representing thirty-six towns 
have not returned their cards. It is not 
necessary that I mention the towns, you 
fellows know if you have failed to return 
the card. A e1,mplete list of towns having 
an A.R.R.L. station will be published soon. 
If your town or station is not on the list 
you wiil know who to blame. 

Reports of Asst. Div. Mgrs. follow: 

NEW MEXICO SECTION 
l,oufa J,'alconi, A.11t1t. Div. Mgr. 

Sorry to say that in spite of much 
patience and expense with CW, the c.iRN 
of this section of the country is still un
conquered. Fact is if we had about three 
stations like WII or WSO situated about 
100 miles apart the situation would be 
solved. Seriously, until ,;ome kind of 
static eliminator (other than the Bessey 
type i is brought :forward that a human 
can install, New .Mexico and Arizona are 
NIL in summer. But for that matter, I 
hear fellows in •rexas work each other but 
all they seem to say is •• .. - - . . QRN 
bad OM pse rpt," etc., etc. We in New 
Mex. ean't even have that pleasure. •rhe 
A. & M. College at Las Cruces is planning 
a CW set of considerable size and will be 
in operation pretty soon. During the past 
month, a radiophone set was installed by 
the Roswell Electric Lighting Co. We will 
be with you when QRN quiets down and 
traffic begins to move. 

NORTHERN TEXAS SECTION 
H. P. Ilea/er, A.sst. Div. M,qr. 

Dist. Supt. Neel of Northcentral Texas 
reports QRN as bad as ever, yet all the 
good stations are struggling thru with the 
true A.R.R.L. spirit and getting traffic 
thru, 335 msgs. having been handled there. 
5ZAF leads with 179, with credit also due 
to 5AO, 5RP, 5QS, 5NS, 5LC, 5ZC, 5EW, 
5HZ, 5ZAG, 5NK, 5ZU, 5ZA, 5XJ, and 
WRR. 

GNS is reaching out in grand shape. 
We will have two good stations at Gran
bury, 5FI and 5QQ. 5AO is doing good 
work. 5,JX of Comanche has rebuilt and 
wants your traffic; 5KS and 5RW are also 
there. 5ZAF, our star station this month, 
has been doing fine DX work, and 5IQ, 
also Waco, is another. 50H of Stam
ford promises a real station. 5QS at 
Dublin has his 100% set up and at' work. 
6IR, Dublin, is putting up two lO0 ft. 
towers and a 20-wire fan. 5QT is not all 
up yet. 5XJ, Dublin, is still on the job 
but ;;lightly off this month with but 70 
msgs., one of its ops. trying to tune in an 
OW and Neel busy trying to line up new 
DX stations. tlRP, Clairette, with his little 
spark-coil set, handles traffic like a 
kilowatt. 

No reports received from Northeast or 
Northwest Texas districts. 

OKLAHOMA SECTION 
No report. 

SO UTHE RN TEXAS SECTION 
.·1lfred P. Daniel, Ailst. Div. Mgr. 

'£his section of the West Gulf Division 
,:an report a ;;easun of splenJid activities. 
At every hand are stations tervent in their 
desire to go to it, just as soon as con
ditions permit, and from the already flat
tering results ohtained by the few who are 
working in spite !)f the tontinued QRN, 
this is going to be ;:ome season. 

The Southeast Texas District under H. 
E. Worthington, 5ZV, Supt., is first to get 
a sure start; much correspondence is under 
way, and will be incomplete for a couple 
of weeks. Mr. \Vorthington reports a care
fully worked out plan whereby the city 
manager for the Houston Territory will 
have an assistant, the purpose being to 
locate outlaws and strays by means of com
pass loops, and requiring two operators. 
Daylite communication is daily in progress 
between Houston and Ft. Worth, Dublin1 
Hamilton, Ariington, Cuero, Austin, an<1 
Goose Creek. 5YI has opened up. 5JI, 
5ZV, 5HZ, 6LX, 5ZE, 5ZT, 5DL, and 5ZX 
are all in daily operation. The latter 
station has just completed the installation 
of a seventy-five foot t.op, cage antenna, 
being the first one of that idea to make its 
appearance il:1 Houston. Radiation was in
ereased one-half ampere. This station also 
has a new sink gap which is giving great 
satisfaction. 5AE has just installed a sink 
gap, but is yet having trouble from various 
sources. He will also have a cage, as will 
5CA who is now building. 5NK is experi
menting with extremely high note rotary. 

The Southcentral Texas District has for 
its Superintendent Wesley H. Tilley, with 
headquarters at Austin. 5ZAG is most 
consistent station at present and is more 
QSA than last season. 5RA at Cuero is 
a new and valuable relay station for San 
Antonio. .Mr. Fulk promises to be one of 
our most dependable operators this season 
and is a good A.R.R.L. member. 5KV has 
removed his set to the Rice Institute 
Dormitory and will be an East •rexas ham 
for the rest of the season. 

Very efficient work was done during the 
Boy Scouts encampment at ·waco Springs, 
50 miles south of Austin. They had a 
portable set with them capable of covering 
about f-,i miles with which they relayed 
traffic to 5YK at New Braunfels, thence 
to Austin for telephone distribution. The 
encampment lasted· about ten days until 
washed out by a doud burst and during 
that time 5ZU, 5YK and the camp set 
handled about 200 messages. Austin has 
several new stations and there is consider
able improvement going on at the different 
old time stations. 5XB has busted loose 
and will open the way to better work with 
the east. 
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5YK had a poor month, with only 50 
msgs., because of J.;ceiver trouble and 
merciless (l.RM from 130-cyde induction, 
but the trouble is now being cleared up. 
A. ~!f>0-watt CW set will be in operation 
soon. ' 

The Southwest Texas District was the 
last to be appointed and correspondence has 
just been eumpleted with Mr .. Ed. Nettle~ 
ton at Eagle Pass, who will a,;sume the 
duties of District Supt. for that section. 
San Antonio will have an Assistant 
District Superintendent, and we are now 
awaiting the result of an election whereby 
the San Antonio Radio Club will offer a 
suggestion as to their choice of a man to 
represent them. 

All amateurs in that portion of southern 
'rexas, west of and including San Antonio, 
will please make yourselves known to Mr. 
Nettleton by letter or card, and stating 
whether or not you are a member of the 
A.R.R.L. and what kind of a transmitter 
and receiving :;et you own. 

NORTHWESTERN DIVISION 
J. D. Hertz, Mgr. 

.EASTERN SECTION 
The past month has seen a vast improve

ment in the operating efficiency of Trunk 
Line A. With the decreasing of QRN and 
the opening of stations who have re
modeled. and of new ones, it seems an 
assured· fact that transcon.tinental trunk 
A will be open thruout the winter. 

7XD at Billings has opened up with a 
new "coffin" and a Benwood hooked onto 
a fan ::mtenna, and is sure causing the 
"cans" to i·attle. He has worked i,ixes, 
sevens and nines, and is reported (~SA 
from the Pacific mast to Missouri. Our 
old stand-bi 7ZG has been out of the game 
for some t.ime, Lut is now on the job again. 
The only report from Helena is that 7HW 
is the only station at present getting out. 
Nor has any report been received from 
7EX at Glasgow. We are looking for a 
hig noi;,e from him this winter. -At the 
Asst. Mgr.'s station, 7L Y, much less 
difficulty is now being experienced in 
working stations to the west, tho eastern 
stations :;till eontinue difficult. QRN has 
begun to let up considerably, and traffic is 
getting under way once again. 

PUGET SOUND SECTION 
At Seattle, 7IU has been the busiest 

station during the past month, handling 
147 messages. 7BK and 7IY did practically 
all of what else was handled in and out. 
Southbound traffic was handled with Port
land until their schedule went into effect 
there, and 8ince then it has been found 
just as easy to pass the traffic direct to 
sixth district stations. 

North of Seattle, 7CC and Canadian 
5BR are the only stations that have been 
lward here during the past month, and no 

traffic has been handled. 
Rumor has it that there will soon be a 

good station in operation in or around 
Centralia. Such a station would be a 
Yaluable asset to this section of the division. 

The Asst. D.M., 7BK, has been visiting 
in Los Gatos, Calif., sixty miles south of 
San Francisco, during three weeks of the 
past month, and while there spent some 
time pounding brass at 6VX. It is inter
esting to work the sevens from there. . 1rhe 
most important things noticed while there 
were that: 

l. We hear in Seattle practically tlO 
percent of the sixth district stations that 
are operating, and many of them just as 
loud. 

2. Portland stations came in with an 
audibility that was nothing to brag about, 
and faded nearly out, slowly at times. 

a. 7IU of Seattle came in as loud as 
any of the Portland stations. 

I. The peculiar note that all of the 
stations around Los Angeles have is due 
to the fact that all of their juice in that 
part of the country is fifty cycles, and 
causes a slightly different chord than sixty 
eycle when using the customary non
synchronous gap. 

5. Every one down there stands bv 
from eight until nine P.M. every night f.o'r 
co11Certs, so we would be doing them a favor 
by not trying to work them during that 
period. 

6. 'fhe inspection :-;ervfr-e down there is 
Hure to be congratulated on the way con
ditions are in the air. flZE, the assistant 
inspector, devotes his entire time to the 
amateurs, and there sure is law and order, 
around San Francisco. 

IDAHO AND CENTRAL SECTION 
7ZS, ex-'lBQ, at Pullman, Washington, 

is on with regularity, and works east and 
west with cunsistency. 7YA, the famous 
Boise high t-whool station, is again on the 
,iob. They have a new short ,vave regen
era live receiver, and two new operators, 
all of which must be broken in before the 
btation can really get down to business. 

COLUMBIA RIVER AND SOUTHERN 
SECTION 

7HD at :::lea:;ide reports that (!RN con
ditions are much improved, and receiving 
conditions ditto. 7IG has moved back to 
Portland. 7IJ is not doing anything at 
µresent. This leaves only 7SN and ·7HD 
doing any work. Sine\' both of these sta
tions are repairing transmitters nothing 
is happening, tho both will be on shortly. 
7KS has just returned from the east, 
where he reports having taken in the 
Chicago Convention on the· way back. 

At Portland and in Vancouver traffic 
during the first part of the month moved 
with regularity in all directions. Earlv 
in Reptember a traffic reg-ulation :;ystem 



QST November, 1921 

v:as put mto effect, and due to a lack of 
co-operation at a few points t.raffic has 
fallen off umsiderably. Part of this lack 
of ,io-operation is on the part of out of 
town stations who were not informed 
sufficiently in advance to thoroly think the 
proposition over and discuss same, and they 
suddenly :ran up against it, and they im
mediately got "sore", Then a great many 
of the local stations have just ealmly ( '?) 
laid their phones aside and turned to other 
amusements, awaiting for the plan to fall 
thru, much to the delight of those who have 
been getting on regularly. The test of 
time will tell how it ,vill work out. 

Thos(t who have been on the job and 
doing good work have been 7ED, 7ZT, 7BP, 
7KB, 7ZB (ex-7DS), and 7QQ .in Van
couver. 

7,JW is c<.•ming along fine on his new 
transmitter. Ex-7ZI, now 7XF, is doing 
fine work with the 10 watt CW set in use 
t~ere. Concerts. are pla~ed :it .8 P.M. every 
mght except Friday, which 1s the local club 
night. 

1,Vith the coming of the 59th regiment, 
Infantry, to Vancouver we now have an
other telephone in our midst. 'rhis is 
GL-8, who is using a built over Western 
Electric phone set. He says in building 
over the set. wfiich was an old one and 
much in need of repair, he completely took 
it apart, and on rea~sembling it he :f0und 
he had several parts left over, so he left 
them o~t, and the fone works better than 
ever. .t.1.ence the saying that ~implicity 
lends greatly to the results a set produces. 

An amalgamatioH of all of the radio 
clubs of the Northwest is being considered 
in the ·western part of the Division, and is 
meeting with great favor. Plans for bring
ing about thi11 organization are nearing 
completion, and in another month there 
may be nmch to be said on the subject. 

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

During September traffic has increased 
very considerably throughout the Division 
because of the better weather conditions 
which have been prevalent. Many of our 
old spark stations are again on the job and 
this has added eonsiderably to both the 
speed and the number of messages handled. 
CW stations continue to handle traffic as 
before, the better stations in the Division 
being equipped with both CW and spark 
so that transmission can be accomplished 
during all kinds of weather conditions. 

I ain sorry to report that our District 
Superintendent of Wisconsin, Mr. H. ,J. 
Burhop. of 8ZL, has been forced to resign 
his P(Jsition because of the fact that he is 
attached to the Navy and has been trans
ferred to Washington, D. C. We will miss 
Bur hop and want fo wish him all the 
succe<;i, in the world at his new uppoint-

ment. 
Ben A. Ott, 9ZY, La Crosse, Wisc., has 

been appointed District Superintendent in 
his place and we want to request that all 
Wisconsin' stations give Mr. Ott the same 
hearty co-operation that they gave Mr. 
Burhop. · 

M. W. Hutchinson, District Superintend
ent of Northern Wisconsin, reports the new 
City .Manager of South Bend, F. S. Libbe, 
744 N. Allen St., is right on the job and his 
keynote SE-ems to he C{J-Operation. 1 wish 
that more of the fellows showed the same 
spirit. He reports that several new sta
tions are being erected and that activity, 
with the eoming of :fall and the opening 
of school, has Leen very much stimulated. 
The following stations are now licensed: 
9BBM, 9BBO, 9BBI, l:IBBJ, 9BAC. 'fhese 
stations are .all installing half k.w. trans
mitters. 9AKD has installed a new 5 watt 
tube set. 9DFK, the St. ,Joseph Valley 
Radio Association, will probably re-install 
its station. A rE<liable station at Hobart, 
!lAWZ, completes the route to Chicago. 
This will solve the difficulty which the 
district ha11 encountered since it was 
established. This station reports a total 
of "!8 messages, the only message report 
turned in. 9DON at Mongo is a new sta
tion who has been working over l.25 miles 
with a :32 volt spark coil and Amrad Gap. 
9PC, 9UC and 9AKH at Fort Wayne are 
now all doing good DX work. 

At Mr. Hutchinson's request we wish to 
inform the present personnel in the District 
of Northern Indiana that some extensive 
ehanges in this personnel will be necessary 
if some reports are not received from the 
various Assistant District Superintendents 
and City Managers. Mr. Hutchinson states 
that but one report wal!l received for 
September, that from South Bend. Thia 
C"ondition is deplorable. 

Prof. H. V. Achatz, City Manager of 
Lafayette, Ind., re],)orts 9YB has done no 
work and there has been no message traffic 
in Lafayette for the present month, but is 
now starting up. H. Budenbom has been 
designated senior operator and will atlsist 
with the scheduling and supervision of the 
plant. 

,J. P. Turner, Asst. Dist. Supt. of the 
Toledo District of Ohio, advises 8GJ has 
his CW and phone set in operation now, 
and Bellevue should be heard from at quite 
a distance. 8ZR has hee.n pounding along 
better since the convention. He is pre
paring a eircular letter to he sent out over 
the 'roledo District, emphasizing 1:epor~1 club data, etc., and trusts that 1t w1u 
serve its purpose. 

Mr. & Mrs. Candler, Dist. Supts. of 
Miami Valley District of Ohio, report con
siderable more activity and interest in 
handling traffic manifest than has fJeen 
Hhown for t.he past few months. This is 
due to new l'\tations coming to the :front and 
to improvement In efficiency of some ;;ta-
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tions. According to reports received, by 
far the larger portion of messages were 
handled this month by stations which were 
little known before this summer. Most of 
the stations that were reliable last season 
are out of commission for one reason or 
another. 8FT has sold his entire outfit 
and expects to install a new set besides 
going into partnership with BEX. 8IB has 
not yet returned from his vacation while 
8ZL has not yet undergone the necessary 
repairs for operation. Cincinnati is be
ginning to wake up again and we have the 
promise of several dependable ,;tations 
there for the coming season although not 
all of them are in operation at the present 
time. 8EB is a8sisting in stirring up more 
enthusiasm there and between 8EB and 
8AFS Cincinnati wUI surely show the rest 
of the radio world that she is very much 
alive. Mr. Burkhart, City Manager, seems 
to have lost all interest in the game. 

All operators of stations handling mes
sages are urgently requested to keep a daily 
record of same and report them to their 
City Managers or their assistants on the 
14th of each month for publication in QST. 
Those stations located in towns which have 
no City Manager will please report their 
messages direct to the District Superin
tendent at 105 S. Ash St., St. Mary's, Ohio. 

Busiest station in the District 8TJ, 78 
messages. 

Mr. R. D. McCommon, District Super
intendent of Eastern Ohio reports QRN 
still at the "dirty work" although mes
sages are still moving through this 
District. He has appointed .J. D. Bay, of 
Painesville, Ohio, as an official relay sta
tion and connecting Hnk between 8CH aud 
8WY, and Cleveland. The Western Penn
sylvania District has a trunk line which 
runs through 8CH and 8WY and by send
ing their Cleveland messages over this line 
and from either of the two stations to Mr. 
Bay the messages will be delivered in a 
much shorter time than heretofore. 

Henry Klaus, Supt. of Illinois District, 
sends in a wonderfully complete and exact 
report in very readable form. His assist
ant, N. C. Smith, in Hoopeston, reports 
things in the eastern section rapidly round
ing into shape. 9QH of Danville is reach
ing out; f/MC is on the Job again. Every
one seems to be working on OW and the 
8th district will have to step to beat them. 
Asst. Supt. Nash, of Marshall, reports sta
tions rather few and far between and his 
own out of commission because of his 
traveling. No reports received from Asst. 
Supts. Burke of Galesburg, Bourland of 
Pontiac, Crane of Eureka, and Foster of 
Moweaqua. City Manager Niebergal of 
Mendota makes a good report; he advises 
9ACL is getting out fine, 9AMK is assisting 
him as A.D.Si; several phones and CWs 
cvming up. No reports from City Man
agers of Elgin, Centralia, and £\avanna. 

Messerly of Staunton reports CW going 
big there. Mrs. Hamilton of Forrest is 
one of our enthusiastic OWs and will keep 
traffic moving down her way. Gary reports 
9AGS, 9UR and 9DFZ of his city, Aurora, 
in operation OK all summer. Tetrick re
ports everything dead around .Dixon but 
due for a re-awakening. Silvernail re
ports ND in Canton but the dub being re
organized and 9RH, HDA Y and 9AZF 
ready for business. Hyquist at Blooming
ton reports 9ABH and 9AHN all ready for 
fall work. City Managers of Granite City, 
Peor~a and Manhattan report things look
ing up for real live towns this winter. 

Every District Superintedent has re
ported a lack of activity on the part of the 
City Managers and official relay stations. 
A comparatively small number of message 
reports have been received. In months past 
the Central Division has led the League in 
messages handled and we want to continue 
this during the winter. It is absolutely 
impossible for the Division Manager to 
make reports when these are not submitted 
by the District Superintendents and these 
men cannot send in complete reports unless 
every member of their personnel reports 
to them promptly. W~ cannot urge too 
strongly that every relay station operator 
and City Manager in the Division get a 
brief report in on the activities of his own 
city and of others in his vicinity, together 
with complete message report, to his 
District Superintendent not later than the 
20th of each month. 

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

District No. 1. Bill Carter reports thii1.~ 
as going strong in that region. 3DH has 
been all tuned up for the winter and hopes 
to poke some terrible oles in the ether; 
Carter is forwarding along shortly his per
sonnel for the Toronto-Windsor chain. Mr. 

Wiliiam Gray in Chatham has his DeForest 
set going strong and is reported QSA in 
Detroit and Windsor. London is very 
ba~kward still, but a % K.W. station· is 
bi>ing installed at Y.M.C.A. there, which . 
inspire~ hope of better things in that city., 
:'.GA and !J~H, both oi Windsor, and 8KG" 



QST November, 1921 

of Ingersoll are all doing ,;x.::ellent trans
mitting and will be of great help this 
winter. 

Gowan from District No. 2, reports 3BA 
in Brantford has been doing great DX 
work lately, hut is going to close down 
ijhortly to put up two 76' masts and will 
then be bigger and better than ever. acH 
in Brantford has secured a definite source 
of 50~ volt d.c. and ~s going to tickle the 
air V.'1th some CW this fall and show 3BA 
how. good CW is. :JPM in Brantford is 
overhauling and D.S. wants to know ·why 
he didn't do it in the qRN season. 

Gowan tells us that he expects an O.W. 
to open up in Stratford, thus putting it 
over the rest of the division. Miss Whit
more is the lady's name and she is install
ing a transmitter soon, being already an 
expert telegrapher. 

::!KA in Guelph and :rnI in Galt both 
have new masts and will soon be heard 
from. 

::IDS is going to make make the welkin 
ring with a 50 watt tube set before Thanks
giving Day, he says. What the rest of 
the division want to know is whether he is 
going to use 25 cycles on the piate. aq,J 
in Kitchener is now using a tin roof for a 
eounterpoise, increasing t.he radiation 
thereby 75 °k. Several others are think
ing of insulating their garages for the 
same purpose, but say that the Fords inside 
cause the spark to sound ragged when t!;t>se 
garages are used. 

Gowan says he never hears from Ded
rick in Owen Sound, etc., and wants all in 
the north µart of his district to let him 
have reports from them. 

District No. ;', is exceedingly lively, w·ith 
plenty of relaying going on between 
Toronto tltations and the U. S. 8GE is in
stalling his new ";;ink" gap just as soon 
as he gets a condenser to hold it, and :iEI 
ls also using one. 'I'he latter would get 
much better· DX working if he would fm
prove his sending, which is terrible. !L-\L 
has taken his set down and is moving to a 
new house, but hopes to he in operation 
again by the end of October. 9A W broke 
some kind of record on Sept. 25th when he 
talked to 1 TS in Bris~11.i, Conn., on radio
phone using only one Type ES-9 Ediswan 
tube; at the time 1 'l'S was using a single 
receiving bulb. 

District No. 4 under Rogers, 3BP, has. 
a new development. He re.ports that due 
to heavy QRM in the region of Pennsyl
vania and Chicago and i;,"Ood results at 
Newmarket, he is able to dear traffic to 
and from New York and Chicago direct. 
He hopes to clear traffic for Quebec through 
2BF in Montreal, but has not yet got in 
touch, though 2BF is copied well in 
Toronto. 

No signals from Western Ontario have 
boon copied and no messages handled. 
Rogers says he has to keep the natives 

away from his aerial with a shotgun, the:, 
are so curious. He also dug up a curiosity 
in an amateur whose DX range was 3% 
miles, using a eoherer. Rogers says that 
when aBP opens up the decoherer refuses 
to decohere. 

Donnelly of District No. 5 paid a visit 
to the D.M. and reports Kingston as fairly 
dead for the present and the only hope for 
DX from there lying in the CW which he 
hopes to supply. 

No report has been received from 
District No. 6, but Caton in Ottawa writes 
that :radio save Government experiment is 
pretty dead in that town, even though they 
iue one of the few cities in Ontario who 
are allowed 200 meters the year 'round for 
general amateur stations. 

Reported messages, 109, of which :IBP 
handled 88. 

PACIFIC DIVISION 
E.G. Armold, Aul. Mgr. 

The terrine ,mmmer season, noted in this 
locality, has practically disappeared as far 
as radio is e,mcerned. 

We are very glad to report that from 
all present lndica tions we a re a bout to 
have one of the most wonderful winter 
seasons that we have ever had on this 
coast. Traffic has been moving steadily 
for the past few weeks. .Every r,ne is 
gaining confidence as favorable conditions 
appear. 

To the north we still have our old 
friends 6ZX, 6IC and many others who are 
handling a heavy traffic schedule. 'rhings 
are to he handled this season in a more 
vigorous and business-like way, than they 
have been in the past. Almost all of the 
heavy traffic will be routed and scheduled. 
In the Bay District we have OZK, 6CH, 
GAS 1rnd t.OC. We have lost !.iZR and 
6ZAA, both having moved to Los Angeles 
where they will unite and sign 6ZR. HVX, 
OTV, HHC, 6PJ and many others are 
pounding in great style. 'l'o the south work 
is being handled in a more business-like 
and sane manner, due to the wonderful 
manner in which the air is being handled 
thru the efforts of the Southern Calif. 
Radio Association. 
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Tho,se seeming to represent the south 
are HKD, tiALU, tiER. We hope t.o hear 
our friend 6,JD on the :c1ir again shortly. 

We aiso have ex-8GX who is now ,,ign
ing (lAWP. 

Now fellows, what we want is eo
operation. Get in and send us your mes
sage reports,. and the time that it is 
possible for you to work. We want all of 
our A.R.R.L. stations to he working on 
scheduie. Many of our members are doing 
that at the present time. Let's all gt-t to
gether and send in those reports and give 
our officers some material on which to base 
their monthly reports. It is impossible 
for them to put our division on the map 
unless you do this. 

DELTA DIVISION 
J. M. Clayton, Mgr. 

Due to the gradual decline of static the 
interest in the Division has been going up 
by !Paps and hounds. Clear nights are 
appearing much more frequently now and 
considerable work :is being done by most 
all the stations in the division. 

It may be well to mention that practically 
every DX station in the division has been 
remodeled this summer, which leads us to 
predict some reeord breaking DX work 
from the hunch down here this winter. 
Nearly all of last year's star DX stations 
are now operating, quite some months 
ahead of last season's schedule. Those who 
are not in actual operation promise to 
open up soon. A gang of new material 
has shown up and all in all we are all 
getting w,ady for a bi.q winter. 

W. C. Hutcheson, District Superintend
ent of '.i::'ennessee, reports interest running 
high thruout his district. At Knoxville, 
the Knoxville Radio Club was 1·ecently or
ganized by the men there and it has an 
enrollment of nfty. At present Knoxville 
boasts of ,,,ix 1 k.w. transmitters with two 
CW sets being installed. Chattanooga ama
teurs are beginning to Hhow activity and 
are planning to ,wganize a radio club 
within a short time. At Nashville, the 
Nashville Radio Club is being re-organized. 
5FV there is reaehing out , in fine shape 
now and makes considerable racket every
where south of the North Pole. 5DA is 
going fine as usual both on the old spark-er 
remodeled into a sink-er, and a GO watt 
tube set. The tube set is a late addition but 
DA seems to have her going fine. No mes
sage report received from •rennessee. We 
I.now lots have g:une thru there. (Hw abt 
gettin 'em to report msgs., DA'!) 5EK at 
Memphis failed to make a report. EK is 
on the air every night doing good work. 
All in all the Tennessee report is a very 
good one. 'fhe organization 8pirit is 
hitting the high mark under the able 
leadership of Hutcheson who is to be com
mended for having !stirred up so much 
interest. 

Mr. Barrow. f).S. of Louisiana, report.s 
Louisiana C-(lnditions on the up-hill climb. 
{:luite a few new stations heard from. Five 
active stations have been reported by Chas. 
P. ,Johannsen of New Orleans as operating 
in that City. New Orleans is still without 
a City Manager but Mr. Barrow is negoti
ating with New Orleans men and expects 
to have made the appointment before next 
month. There are several good stations 
in New Orleans whose owners are not mem
bns of the League (hw abt it All and 
GK?). Mr. Pullen reports that 5ZAB will 
be louder than ever this year. ZAB's 
have completely rebuilt the station and al
ready are eoming in at Headquarters in 
fine shape. Thibodaux High School is still 
without a permanent operator. As soon 
as one is secured 5YL will be among- the 
best ;:;tations in the division. 5ZAC ex-5EA 
is hard .at work on re-installing the set, also 
a hit harder at work making the new 100 
watt tube set put out the goods. No mes
sage report from Louisiana. 

5ZP, A.D.M. deBen is back at New 
Orleans and is working the set on a tPmpor
ary aerial. ZP will be with us on the air 
in full force in a very short while. His 
doc rnports his recovery about eomplete, 
so we aren't worrying ·about the radio part 
of his existence. 

5,JD, C.M. at Little Rock is hard at work 
getting more ground into the ground. .JD 
is reaching out all right now and has 
v,orked quite a few stations this month. 
No msgs. handled. He will be in full 
swing in another month and ready for all 
of 'Pm. 

5ZL, the D.M., has eompletely rehashed 
the station and is working spark idone 
with non-sink gap. Reaching out pretty 
fair now. Msgs. handled nine (hi). 

The lluiet Hours period was formally 
adopted on _ the first of October by this 
Division. Vve must have the co-operation 
of all the DX men here to make it a 
success. It's a fine chance for us all to 
get some great DX records both receiving 
and transmitting so you all are urged to 
stick to the Quiet Hours and spread the 
dope around on them. Also don't forget 
that an accurate log mu.qt be kept of all 
transmissions as well as receptions if we 
are to reap any good from the QRX period. 

DAKOTA DIVISION 
Boyd Phelps, Mgr. 

Traffic is again moving in considerable 
quantity. We have with us this year many 
new and most of our old stand-bys. The 
prospects are better than ever before for 
connecting up with the numerous towns 
where heretofore communication was not 
established and msgs. had to be mailed. 
Not a few of the stations that last year 
dabbled with CW are now dabbling with 
spark and handling traffic on CW. flXI, 
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9ZT, 9A,JP, and :WAC all bid fair to be 
leaders in· CW this season. 9HM--like 
friend Matty--still thinks CW is a labor
atory experiment. 

Co-operation with the Police Depart
ment is being carried as far as possible 
to all parts of the Division. To better 
organize this work Mr .. A. C .. Andersen 
has been appointed Assistant Division Mgr. 
and given charge of all matters con
nected with police broadcasts. 9ZT located 
as it is in the same building with the 
Minneapolis Police and County Sheriff will 
broadcast reports for this territory on 375 
meters using 100 watt phone and CW. The 
time has not been definitely set but ·will in 
all probability be just before or a:i'ter H 
P.M. Complete arrangements have not 
been made with other stations but it is 
expected at this time that 9YAC 9ZX, and 
9AIF will also broadcast while a{I receiving 
stations are expected to phone whatever 
they copy to their local police authorities. 

In North Dakota 9ZX operated by 9WU 
and !:IEE is our best bet for the Northern 
Route in that teuitory. HYAF at Pembina 
has been off the job all summer but is now 
our best link to Winnipeg, Canada. Due 
"to absence of Mr. Leavenworth, Dist. Supt., 
little has been heard concerning the new 
stations being developed in North Dakota. 

Mr. Gjelhaug, 9ZC, reports everything 
picking up in the District of Northern 
Min~esota. Wm. D. Wagner, City Mgr. 
of Duluth, says that for various niasons 
he does not believe there will be any regu
lar DX stations in Duluth so most of the 
traffic for that dty will have to go to 
9YAC of Superior. 9YAC is operated by 
Mr. W. C. Bridges, Asst. D.S., and is about 
the best for handling traffic on either spark 
or CW from the Twin Ports. 

&iuthern Minnesota ha;; some new sta
tions outside of the Twin Cities, ln many 
of the. towns ·where the power supply is 
insufficient the amateurs have turned to 
CW and eliminated blinking lights. We 
hope 9XT of Collegeville will be ahle to 
get out consistently this year. PAMB, St. 
Olaf's. College, Northfield, Minn., now has 
the eaU 9YAJ and under the leadership of 
Herbert Skifter the prospects look very 

favorable. Rumors have been drifting in 
regarding 5 and 10 watt CW sets in niany 
small towns where aerials could not be 
found during the :summer. In Minneapolis 
a bang-up guod radio club has been start.ed 
which will undoubtedly include several 
hundred local amateurs. Because of the 
large delegation that appeared at the first 
meeting from St. Paul it was decided to 
call it the Twin City Radio Club. Many 
events are scheduled for the year which 
promise much for the members. 

N. H. ,Jensen, Box 894, Sioux Falls, S. D. 
has received some reward for his persistent 
work on his district. He takes great 
pleasure in sending in another application 
for affiliation-this time it is the Yankton 
Radio Club. 'fhis dub operates the Yank
ton College station 9YAK and has been 
tearing up the ether for many a mile with 
QSA sigs. Edgar Freeman, 9A YW of Elk 
Point, together ,vith several others from 
about the :,;tate will be at the U. of S. D. 
this winter operating at HAPC. Mr. I!ar
megnies will not be at 9YW, Rapid City, 
this winter but his place will be filled by 
Oren Lamb of Phillip, S. D. 9A VZ at 
Pierre will be operated by Sherman 
Gregory and possibly Orville Wheelon if 
the latter lad has by this time recovered 
from 9ZJ's cigars sampled at the Conven
tion. Jn Sioux Falls 9AIG, HAIF, and 
HDKQ have added 85 foot masts and the 
general overhauling given these three sta
tions looks like they will be heard. 'fhe 
Sioux Falls Radio Club {affiliated) is 
going full blast again ,vith the old pep 
renewed and uverflowing. They plan on 
a get-together of all amateurs in South 
Dakota and vicinity sometime just after 
Xmas. More power to you, Gang. (Other 
Dist. Supts. pse note: 'l'he natives of S. D. 
have been turning in mo1·e memberships 
than any other district. Hereafter your 
district will be rated according to the num
ber of new members or renewals obtained 
during each month.) 

------
ROANOKE DIVISION 

W. T. Gravely, Mgr. 
Reported 1,y A. S. Clarice, Tniriic A,nd,damt 

Things are ,:;pening up in good ,ihane 
throughout the division. Static. has shown 
i;igns of abatement and traffic is going 
through every night, both by spark· and 
C.W. The divi8ion expects to hang up some 
new records in number of messages handled 
this season. · 

In West Virginia 8oP. 8.JE, 8AFD, 
8AQV, am! 8EF are handling the traffic in 
good shape. 8SP's spark is as far-reaching 
as ever, and he is seldom off the set. 8AF"D, 
although fairly new at the game is hand
ling traffic and is heard far and wide. 

In Southwest Virginia things ai'e still 
in the formative stage, and as yet no sta
tions are handling traffic. ·v.P.I. and 
V.M.I. should have good station" this 
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winter and also Roanoke College. Several 
C.W. sets are in course of construction in 
this section and it is hoped that eventually 
somebody will be able to handle traffic for 
that territory, Stations in Lynchburg, 
please report yourselves to District Supt. 
Wohlford, 656 Day AvP., Roanoke, and get 
in line with the !'est of the bunch. 

Danville has two good stations which 
are handling considerable traffic now, and 
will handle more as winter comes on. It 
is planned to have either HBZ or 3AEV on 
watch e-very night this season, and Dan
ville will act as dearing house for the 
south. 

Richmond has several C.W. sets which 
are being heard, and communication has 
been established with Petersburg by phone. 
3AOK has phone and C.W. 3ZP has C.W. 
under construction and 3HO also. 

Norfolk section hasn't as yet struck its 
stride. Old 3GO now 3XY hasn't opened 
up, neither has 3EN. Old :lVV now :3ZZ 
is handling traffic with his C.W. and 3EZ 
is handling some also. The following 
additional stations will be in line for this 
winter: 3ACE, 3ACT, 3ACZ, ::IMM, and 
SACK. XFl will be a big help with a 1 
k.w. C.W. 

The call of 3BGS has been assigned to ,r. 
P. Hyde, Bristow, Va. 3BID has been 
assigned to Groves of Brooke, Va. All 
hands will hear with pleasure that their 
old friend Groves is now contemplating the 
installation of a C.W. set after being all . 
these years without any means of trans
mission. If he goes into the transmitting 
end of the game as thoroughly as he has 
the receiving, look out for some new 
developments. 

The situation in N. C. remains unsatis
factory. '£here are some good stations 
there, but they have not as yet been knitted 
into an efficient organization. 

'I'otal reported messages handled, 205. 

ALASKA DIVISION 
Roy Anderson, Mgr. 

Six months ago Alaska boasted about 
one A.R.R.L. me-mber, but we're growing 
:fast ( ! '/) for we now have hal:f a dozen 
members. Every one is ·working for the 
bettering of the other's condition and each 
one is more than anxious to open a relay 
route to the States. 

George Sturley (7BJ) has been in Alaska 
this summer a;; ship operator and he has 
installed a r-;et in Chignik which i>\ to he 
operated hy Ivor Wallin, a permanent 
resident. Bot.h are more than anxious to 
be .instrumental in opening a relay route 
south into the states. 

Leon C. Grove, Principal of the Kenai 
Schools, is also an active member. Tn his 
letter he said: ''I just received your letter 
re American Radio RP.lay League. ln am 
certainly hack of any such organization 
and will do anything in my power to 

further it." He also says that there is 
lively talk that may lead to a station o:r 
two in Anchorage and also one in Seldovia. 
Mr. Grove has a splendid location on a 
level area of hundreds of square miles and 
is also on the water's edge. With a good 
set he should be able to make some reeords. 

Everyone in the states is also anxious 
to help some of us hams raise a fuss thru 
the ether. Royal Mumford of 7ZJ is one 
of the most enthusiastic. In a recent letter 
he gave some very interesting and helpful 
information and if no Alaskan hams are 
heard down that way, it's all their own 
fault. 

Mr. M:cCue, 7IP, has a good regenerative 
receiver with a two-step amplifier and it 
won't be long before he has a 15 watt C.W. 
set going and here's hoping he's heard down 
in what is sometimes called God's Country. 

Well, there's spirit in the Alaskan hams, 
all that troubles them is the mail service. 
Chignik, once a month, sometimes; Kenai, 
once every two weeks; Craig, once every 
week or two. Ketchikan is the only one 
that can't kick much. 

MIDWEST DIVISION 
L. A. Benson, Mgr. 

Conditions in the Midwest Division for 
the last month have been most excellent. 
Many new stations are installing spark and 
C.W., and traffic is beginning to move in 
all directions. 

DISTRICT OF KANSAS 
DSZ of Council Grove has quit the game 

for a time and is selling his entire outfit. 
HE:L hi working daylight trick making it 
impossible to be on late at night for ahout 
a month. 

!:JPS. Asst. Dist. Supt. of Kansas advises 
not much traffic handled through Wichita 
during month of August accomit of exces
:c<i ve qRN but promises us many good sta
tions to handle traffic this season including 
~1AUO, 9KA, 9PS, 9APY, llDFL and 9DZE. 
!!ABY has bP,m appointed City Mgr. of 
Hutchinson, Kas., and reports many good 
stations will be in operation there this 
~eason. HAEG, Asst. Dist. Supt., at 
Eldorado, reports two or three times as 
many stations as last year. HDHB, Elk 
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Citv. ,min his 1 K.W. to ("!DUN llf Caney, who' promises to have it in operation imon. 
!)DXD at Caney has just completed 1/2, K.W. 
set and is getting good results out of it. 

DISTRICT OF WW A 
P. A. fltover, ~i.J A, Supt., reports the 

g-ang all bai:k from · the Convenhon and 
going strong. About 1~5 msgs. handled 
during Sept. According to plan the state 
is bl'ing reorganized and new o!fo::ers being 
appoinfed. These officel's are taking up 
the work vdth an enthusiasm that is far 
beyond my fondest expectations. The work 
of Mr. Bloemer of Burlington is espeeially 
to be ,'ommended. The state has been 
divided into ;sec·tions with officers in eharge 
as follows: 

A.sst. Dist. Supt. for Iowa at .large, Carl 
Menzer, il:J E. Market, Iowa City, Iowa, 
PYA. 

Asst. D'ist. Supt. for Southern Iowa, 
Kermit Bloomer, '130 Harrison Ave., Bur
lington, lowa, 9KQ. 

Asst. Dist. Supt. for Eastern Iowa, 
Frank Breene, H9 No. Clinton St., Iowa 
City, Iowa. .. . . 

Asst. Dist. Supt. for Northern Iowa, L. 
S. Stenerson, Ames, Iowa, 9JN. 

Asst. Dist. Supt. for Western Iowa, W. 
Harlan Gass, Sheandoah, Iowa, HA EQ. 

\;"i['.;!t'~-
-'f~_t<F ~•-_l .. ,_JJ:< 1rn,.1~ ·".t!J' Tt..lf.. 

,, ... ~~ -i,;,q. ,/\:-.h;~"-.l :."'''• ,,.,·,,t!.', ,H 

i:.l}"'ii~ ~~;~'v-.-~'.,'":.~::~\,;;,:-;;·~'..'.'.~.:·t ,: ~;;:;-~i;;". 

Mr. Carl Menzer, 1'.JYA, as Asst. Supt. 
:for the State succeeds Mr. Breene, :l,J L, 
wh0 has taken the Eastern Iowa Divhdon. 
After :Sept. 2fith, all mail intended for the 
Superintendent should be 11.ddress.-d to 21:1 
E. Market Street, Iowa City, Iowa. A,; 
wm ',e noted the address of the Asst. Supt. 
and the Supt. are the ;;ame. Tt was deemed 
ndvisabie to have the same office ~o that 
the work Muld be mon• evenly divided and 
hetter re,mlts therefore obtained. 1:i:ach of 
the Division Supts. is oi:g-anizing his terri
tory :ind wants the names and addref\ses 
of · all amateurs in his territory, ;so it 
therefore behoove:-< eaeh amateur to write 
to his immediate :Supt. and give bim full 
details of his station and his whereabouts. 
This i~ ,.c•8recially requested oi the oper
ators ,Yith "D" calls as no list of these is 
obtainable at this time. 

The l·wa Radio Relay League has be
come aftiliated ,vith the A.R.R.L. and its 
_purpose will he to promote the g:eneral 
welfare of the citizen operators in the 
State. .b'ull information ean he obtained 

from .Paul /,. Young, Cl•e College, Cedar 
Rapids, Iowa. . . , 

\Ve would like to see Iies Mcrnes wake 
up and give us a little noise. There are 
perhaps two stations there that rearh out 
but \Ve wou1d iike to hear from :',nme of 
the duhs, and see if we c-an't rind someone 
who fa alive t.o hoid down a City !Vl.ana!,!er's 
job. 

DISTRICT OF NEBRARKA 
During tre past month the bulk qf the 

traffic through Omaha ha:; bern handled 
by DVF,. 8HT, !JEW, anrl fJALK. 

Lincoln at last bas >"everal efficient :st.a
tions in ope1·ation and regularly handles 
traffic, ;soing via ~1DNC,. \:iDQE, (i'DPF, 
HDTU, and t'DWF. . 

HVE nf Omaha deservPs great credit for 
his phone and CW work during the past 
few months. He has turned completely to 
CW and is DXing regularly on a couple of 
five watt tubes. He reports working 15ZA 
on twenty watts. 

From 
0

the iooks of things, Bullis, i1SC, 
the spark wizard of Nebraska, is due to 
spiit the_ air t~is winter as l.1e t1as. C'1:m
pleted lns radio shack aud is mstallmg 
his outfit at present. He held all the pre
war DX records for Nebraska. 

DISTRICT OF MISSOURI 
Altho static hai;; been both heavy and 

steady during the past month, the fellows 
a1·e :ciitain getting on the air in increasing 
numbers each night. All amateurs in the 
,iistrict are showing a lal·ge amount of 
interest both in relay work and dub 
aetivities. 'I'he :1outhPrn half of this 
district is showing life. Daylight 1·elays 
to dties :WO miles distant ate now quite 
common and small f1 and 10 v.ratt tube 
sets that wnl'k from fi0 to 100 miles in 
the daytime are aiding greatly in this work. 
C.\V. sets. however, are not the i:mly i;ta
tions doin·g good wm·k here. Any nf you 
·who think· CW is going to replace the g-uod 
old Rpark as a distance-getter or as a 1·e
liable means •>f relaying traffic have nniy 
to listen in on any kind of a night out here 
and eight out of ten stations working DX 
and working consistently are spark. 

Club adivities in Kansas City and 
\'kinitv are now promising. t.o outdo all 
that haR ever been attempted in the past. 
LatP!v the members of the Old Missouri 
Vallev Radio AsRneiation have become 
divided among themselves but now efforts 
are being made to reorganize all existing 
dubs info one i,trong ,·entral dub. 

Interest in !:he St. .lo:'leph territory is 
not very great now for some reason, al
though 'great things haye been doiye up 
there in the past and will be done m the 
future. 

!JHO, Asst. District Supt., is now at 
9YM. At present no station has h,·en 
found in Sedalia to take his place although 
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there are a num'.,er of 2tations located 
there. f!A VK at Holden is on regularly 
and dJing g•uud daylight work. !JASD and 
UA(J.R, both of Kan;;a;; City have worked 
ov,•r a hundred miles un 5 watt tube s,.'tR. 
t!X AB st'nd;,, out market n•poyts daily ffii 

voice. \1AXJ :,ends uut <.'.CJJH.,erts quite 
regularly. tJZH ii; nn daily and will (:JSR 
after I-is regular r;c-hedule. ()'W's are id
ready 1i.,,._,ming quite t•,.JJnmon in this 

-district. 

EAST GULF DIVISION 
E. H. Merritt, Mgr. 

\Ve have r;,_,me very good new:s from 
South Carolina this month. jEG bas been 
pushing things in the ,;tate and is getting 
l'esults: He reports Ureenwocd has formed 

. a dub of about fifteen members an<l i11 
building a dub ;,let. 'rhey are all new in 
the game yet and are trying to get started. 
Give 'em help and er, 0 nuragement, fellow~. 

Greenville h1:,; a elut. of thirteen mem
bers. -J.HR and 4IB are ,·perating CW sets 
there now. \HR is Geo1/!e Wrigley and 
4IB is Miss Cella Boren. Get that last'/ 
A Y.L. in th,. fih·hdon now, fe.llows, and 
from i-dl reports ,,un·hg in, the D.M. should 
take a trip ,:iv,!r and ,<'in her radio etas>', 
She holds a first grade license and ean 
·copy Sf, per, so let's get in touch with hl•r 
by radio and put Greenville on the map. 

Spartanburg has come aerosH with one 
station and will help "ut tno. The line 
from Spartanburg to Woodruff ,should bi> 
open now. 

4EG, W. C. Etheredge of Wo-,drntf, wHI 
he on the line again ,,o,m. 'Three mnrP 
;stations Hl.'e under construction in Wood
ruff. 

'Reports from Alabama and Florida arP 
1nissfog. 

Report for Georgia, by H. W. Be1ming:, 
D.S. follows: 
. Savannah:. -lGL, the be:,ct relay station 
m the south, has averaged 95 msgs a month 
.for the past :1 months and for this month 
reports 155 msgs handled. "Atta Bov," 
Hill! .J.BY's iiew station using 250 watts 
CW and f>00 watts spark will 110011 he llll 
the air, and he is also overhauling the old 
(:i00 eyele set. -!FF, using :JO ;:vat.ts, i!\ 
trying to show •!GL how it is done. -iX:B 
with same ,;et as laHt year and 4XB1 with 
400 watts CW, ICW and fone will be in 
operation. 

Atlanta and vicinity: Not a single msg; 
thru Atlanta this month. Everybody is 
remodeling. 4XC junked his :wt aft<>r the 
·Convention and is trying to build a spark 
!'let and 250 watt CW set with a zero power 
faetor. ,tAU, 4CG, lZF iex-4EK) and 
4F'.J are all working on their ,;parks and 
expect to be on the air by October. 4.EB in 
Palmetto, Ga., has a 20 watt fone set in 
'Operation and should connect Atlanta and 
Lid!l'tinge thh1 winter. 4HB in Colleg-e 

Park, (¾a., is also using a :.!O watt i'one 
set and will have 100 watts Hoon. 4CO 
haR <lone fine work on 10 vrntts CW in 
working 2A.I I:<' and 4GL. 

Mae,.,n: 4 BK reports -l msgs for the 
month. He hai:l been using a -2,mall lU 
watt set and ha,: had no trouhle reaehing 
up to 1300 miles with it.. A iio watt set 
will be installed shortly. 

La Grange: Both J !Yr and !DY have 
entered Georg-ia Tech in Atlanta, Bo i:he 
only ,,tation .left for trarnc is !DH. -IBA 
expects to be able to help him out soon. 
Msgs handled: -4DT-6, H>H-11. 

Rome: 1BQ is still reaching over the 
eountry with his old sink rock ci·usher and 
expects to have a 100 watt CW set ,;uon. 
lf his O.W. would let him operate a8 long 
as he wanted to lw would surf' handle 
S0ll1f' traffic. Hi. 

Midlille: 4FD report,; Hi msg:s. for the 
month and says that he has at last built 
a eondenser that will hold his l k.w. No 
!'eport from 4GN. 

Athens: No report from OM Pope. 
S'matter, ,.JAG? 

Total reported msgs. for month, 182. 
Busiest station, 4GL-·"•-l55 msg:;. 

IMPROVING THE C.W. GROUND 
SYSTEM 

( Cont:i.1111,,d from png,, :!1:;) 

rndiation will, in many eases, be dmbled, 
especially in eases where a good gtound 
eonne,:tion is asailable. Very go\Jd results 
should be obtained even if the ground 
,wstfm is not d.irectly under the antenna, 
a.~ fot• t,xample a water-main ground. 

Figure 1 is a diagram nf corineetions of 
the apparatus used at 2BML. 'I'here are 
II') 8:Jt•dal features excepting the combina
tion of counterp•:;ise and ground ,ieseribed 
above. A master oscillator is used to keep 
~he freq1;1ency a:-: constant as possible. It 
1s essential to make the eondensers in the 
g-round and counterpoise leads large in 
ec•tnparison with the counterpoise an·d an
tenna eapacities. The enndenser in the 
eounterpoise lead is simply a stopping con
denser to keep the .1,lat,;, -voltage nff the 
eounterpoise. Two 2fi0-watt Radiotrons 
are used. One tube is used as the oscillator 
and th<' ut!-er as the m~<lulator. 

The antenna current is six to eight am
PPres, depending upon the Yoitage of the 
]ocal. G(l-cydP supply. Tre plate voltage 
is 2,000, using full wave rectification with 
~wo Kenoh,ons. T\,e sm•Jothing eondenser 
1s 1 ~<~ M.F ., but is not large enough to 
sm?oth '!ut the ti0-cyc~e ripple, so the ri1odu
lat1on is not part1~ularly good and is 
seldom used, although it has been heard 
over distances of BOO to 400 miles several 
times. The Radiotrons draw as much as 
600 watts or more from the r-011densers, 
so a very large e•mdenser would be re~ 

( Canr/11ded on J.1(1/IC 4,n 
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AFFILIATED CLUBS--Help ! Help! 
This department is being conducted by F. 
H. Schnell. Give me some information as 
to what your dub is doing, something in
teresting that will help other clubs. Let us 
make this department one of the real de
partments of interest to all radio ama
teurs. Send in your stunts that have 
proved successful. Send in good snappy 
photos. You want representation and we 
want facts concerning clubs. We want to 
increase the prestige of our Affiliated Clubs. 
We will help our Affiliated Clubs. Is your 
club one of the live ones? If so, we will 
hear from you. If it is a dead one, we will 
try to liven it up. 

SOUTH DAKOTA RADIO CONVEN
TION ,vill be held in Sioux !<.,alls on Decem
ber 28th and 2\lth under the superv1s10n 
of the local Y.M.C.A. Radio Club. See 
details in December qST. 

'rHE PORT LAN D CONVENTION, 
representing the Northern Section of the 
New F::nglanrl Division, ·was attended by 
thrt>e hundred amateurs. The date was 
September 10th. A radical change of pro
gram was the idea of Mr. H.W. Castner, 
Asst. Div. Mgr., who engineered the affair 
singled-handed in a most amazing manner. 
Instead of the usual ten-hour program of 
speakers, Mr. Castner decided that the 
amateurs in that part of the eountry were 
looking for information, and he was going 
to :-see that they got it. Accordingly large 
tables were placed in the Auditorium of the 
City Hall. The tahles were jammed full 
of apparatus furnished by manufacturers 
and (•umpetent practical amateurs stood be-

hind the tables ready to answer all 
questions pertaining to' certain pieces of 
apparatus. ln the morning, the spark 
transmitter was in order and among those 
answering questions was Irving Vermilya, 
1ZE, who upholds the spark. Others were 
answering questions on receivers, etc. In 
the afternoon C:.W. held the attention of 
the gang while E. W. Whittier, K. R. 
Warner and others answered questions on 
C.W. transmitters, and be it said old "VN" 
was very much interested. Miss Eunice 
Randall, F. C. Estey, H .• J. Tyzzer and C. 
G. Smith took turns explaining the new 
S-tube invented by Mr. Smith. A small 
set was in operation using two S-tubes as 

rectifiers of A.C. for plate ~.upply of a 
C.W. transmitter. C. D. 'I'uska exolained 
the operation of regenerative tuners. 

In the afternoon a concert was given 
on Portland's magnifiC'ent municipal pipe
organ, second large:lt in the world, and was 
highly appreciated by everyone. At 7:00 
P.M. was the banquet at which addresses 
were made hy our President, Mr. H. P. 
Maxim; K. B. Warner, Stcretary; F. H. 
:Schnell, Traffic Manager; and C. D. 'l'uska. 
In the evening an auction was held and 
pieees of apparatus were rnftled off after 
the program of entertainment. 

'I'he whole success of ,mch a. :;µlendid 
convention ·was due to the ·work ·or one 
man. 'rhat man is H. W. Castner and to 
him belongs the full credit. Not a minute 
of the entire day "dragged along", as Mr. 
Castner carried out his plans to the letter 
and followed his sehedules to the minute, 
which ended near midnight. Without 
doubt a world of isuod was aee(•mplished for 
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the amateurs in that section, and we wm 
see it reiiected in their work this winter. 

GREATER BOSTON SPARK COIL 
CLUB desires to hear from amateurs usi11g 
spark coils, for the purpose of forming 
a spark <:oil relay chain in and around 
Boston. Relay work will be t~arried on 
during a period ::;et aside for that purpose, 
which is 7:00 to 8:00 P.M. Inquiries 
should be sent to V. E. l<'uller, 2·1 Pearl St., 
Dorchester 25, Mass. · 

NORWICH (CONN.) RADIO CLUB 
extends a hearty welcome to all visitors. 
Meetings are held Thursday nights in Room 
313, Thayer Bldg., at 8:00 P.M. N. E. 
Soules, Sec., will be. glad to correspond 
with secretaries of other clubs. 

RADIO CLUB OF ,JAMACIA held its 
annual election of officers at its meeting 
October 1st. J, . V. Cunningham, Sec., 44 
Kingston Road, Jamaica, L. I., says that 
considerable activity is evident in the in
stallation of C.W. transmitters in place of 
the old sparks. Meetings are held every 
Saturday at 8:00 P.M. 

PHILADELPHIA AMATEUR RADIO 
ASSOCIATION held its first regular meet
ing of the .season at its club rooms, 1200 
North Road, on September 19th. Two in
teresting papers were read, one by Mr. P. 
Jessup on choke coil amplification, and the 
other by Mr. J. E. Delp, Jr. on C.W. parts. 
The paper by Mr. ,Jessup explained the 
cons~ruction of amplifiers of this type in 
detail and created a great amount of in
terest in the subject. 

---
RADIO ASSOCIATION OF GREATER 

NEW YORK has published its first issue of 
"The Modulator", a snappy little paper 
with several very good departments. If 
the first issue is an indication of what the 
following issues are to be, "The Modulator" 
will make many friends. Mr. W. F. 
Crosby is editor and has made an appeal 
to all amateurs :for the support of the 
paper. In the first issue starts the descrip
tion of ".A r,mall C.\V. set for amateurs", 
by L. M. Cockaday and no further eom~ 
ments a1·e necessary to al'lything that is 
done by Mr'. Cockaday, as his specifications 
are thoroughly reliable. 

T:<-:XECUTIVE RADIO COUNCIL OF 
THE SECOND DISTRICT has adopted 
Trame Rules and Regulations which are 
given herewith-something this district 
needs. 

•rraffic 

1. 7 A.M. 
all forms of 

Rules and Regulations 
Stand(lrd Time 
to 7 P .M.-li'ree Air. 
transmission, including 

{!<~or 
test-

ing.J 
2. 7 P.M. l:o H:50 P.M.-Dural imn.,-

mi-8.~ion only. (If high-powered ;;tations 
desire to trarnm1it during this period the 
input of transmitter must be reduced ,;o 
as not to exceed 111 K.W. Testing by any 
station during this period will be done only 
on last ten minutes of each half hour.--20 
to :JO minutes or 50 to 60 minutes, except 
last ten minute period.) 

3. 10 :10 P.M. to lA.M.-l,on,11 Di8tance 
Tru,f/ic Only. Only :such stations as have 
been designated by the Traffic Supervisor 
as long distance tr.affic stations will trans
mit di.iring this period. 

4. 1 A.M. to 7 P.M.-F'ree .Air for 
Dfatance Work of all kinds. 

5. The above includes all classes of 
stations-Spark, C.W., I.C.W., and Radio
phone. 

ll. Radiophone broadcasting of speech 
and music is to stop at II :50 P.M. 

7. All work by general or restricted 
amateur stations will be done by wave 
lengths not exceeding 200 meters, and with 
a proper legal decrement. 

8. All stations must be operated on 
reduced power whenever possible to avoid 
unnecessary interference. 

9. Spark stations in calling will trans
mit the call of the station wanted three 
times and sign off three times-no more-
'>vith two minute intervals between calls. 

Example-2BK, 2BK, 2BK de 2JU, 2-JU, 
2JU. 

If a station called does not answer after 
having been t•alled three separate times, 
do not repeat the call for 15 minutes. In 
answering calls, make the call letters of 
the station which has called three times, 
sign the letters of the station called once, 
and end with K. 

Example--2JU, 2JU, 2.JU de 2BK--K. 
This procedure should be .followed both 

in long-distance and local work. C.W. 
stations when calling other stations are 
allowed a double-length call. Call three 
times sign three times, call three times, 
sign three times. 

10. No station should transmit unless 
tbe operator is sure other near-by stations 
are "clear". 

11. Instruction for routing traffic will 
be issued by the Traffic Supervisor accord
ing to conditions, but as a general rule 
traffic should be relayed to the stations 
best equipped or situated to handle it. 

12. The International abbreviations 
must be used whenevf't' possible. Conver
sations should be brief. 

LA CROSSE RADIO CLUB is installing 
a new station. The transmitter w·ill be 
one kilowatt spark (better reconsider and 
put in C. W. at the start. It will nnne 
sooner or later-why not now'?---. .'r.M.} 
Antenna will be four-wire T t.ypc llO :feet 
long and 70 feet high with four wire cage 
lead-in. Receiving set is C.R.L. Regener
ator with detector and two-stage amplifier. 
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A watch will be kept c,•ery night from 8 :00 
to midnight, and until H :00 ,,n Saturday 
Hnd ounday mornings. 

RADIO TRAFFIC ASSOClATION 
(Brooklyn) bulletins have nePn received 
again after a :suspended period of i'ome 
months. These little papers are always 
wckome :rnd in them we tind some· mighty 
interesting reading matter. · 

DALLAS RADIO KLUB would take 
first prize for being the snappiest radio 
club in the country if we bad such a prize. 

Just get some of these ideas if you want 
to instill ,~nthusiasm into your members. 
}Ir. P. T. Bennett, their secretary, writes: 
"We recently amended the constitution t,, 
take care of all the Friday nights of the 
month so that we could have time to get 
in our work. 

"'rhis summer 'Ne inaugurated a novel 
and entirely new i<ystem by which we were 
enabled to keep up the interest during the 
hot summer days. This idea sprang from 
a similar one used in the Dallas .Electric 
Club, which we modified to suit our needs. 
At tlle Dallas Electric Club Monday lunch
eons every one is given a card to sign. 
These cards are cnllected, tlhuftied and one 
drawn. To the man whose name i:, on this 
card a prize is given, which is usually 
donated by some dectric eumpany or ;;tore. 
'fhis is the basic idea that we have taken 
:for use in our dub. '\Ve have four cards 
drawn, tho, lnstead of one. The first is 
the prize eard, and the other three are a 
committee that has charg·e of the imter
tainment for the next rneeting. Here's 
where we give 'em all something to do. 

"Our first trial uf this m,w seheme was 
made ,Juiy 8th. The prize was an amplify
ing tube, and as luck would have it, it 
was won by a young squirt who was badly 
In need of it and didn't have the necessarv 
wherewithal to purchase one. The coni
mittee members who ·were drawn were 
:rather young but with a little help on the 
aide from some of the older members, pre
sented a very good program. .A. talk 
describing the Gamewell System for fire 
.and police signalling used by the City of 
Dallas was g-iven. Code practice was called 
for but some one, smelling a Senegambian 
in the woodpile, got up· and talked the 
whole dub into voting it down. A hush 
of expectancy settled over the dub after 
this burst of oratory against holding code 
practice on such .a _hot nite, especia1ly since 
the moon was shmmg out on the lawn, and 
with the help of a few men the large code 
practice tables were taken outdoors· and a 
large load of watermelons that had been 
in cold storage for 48 hours was served. 
The feast ended with a eontest between 
the (;.W. of 5CF and 5JG, J. "Suds" Dorsa, 
trying to see who could· eat a quarter of 
:melon the quickest. It would have been a 

tie had not llorsa inhaled his pait 1,f the 
melon. --.-,--, 

"Hy the next meeting the toxin had begun 
its work and severai new faces were on 
hand, c5cme of t'1em ancient dub members 
who were lured out on the prospect of 
·winning the prize and getting somet.hing 
to c,at, also a few visitors. This nite two 
t'ontests were pulled, one on eopying the 
fastest and dt>anest, for licensed operators, 
and the ofher to draw a diagram ;,f a 
,,;tandard amateur sendng and receiving set 
and briefly explain the action of the various 
instruments. The papers WC're ('nllected 
and notiee g-iven that announeement (If the 
prizes would be made next meeting. 'rhe 
cornmittel:' then i,rave the president the 
wink, and taking two members with them 
filed out of the .room while the president 
with fluent oratory held the dub for ,mme 
fifteen minutes till the committee invited 
them all out into the hall where they had 
prepared six gallons of fruit punch, sans 
spike. · 

"Things had been growing better all 
along and on the nite of ,July '.Wth they 
took a header for deep water. We had a 
Secretary of the Hunt Countv Y.M.C.A. 
down to visit us and he started the pro
gram off with an excellent talk on eo
operation. J!dter his talk the tommittee 
1tppointed two men t.o choose sides for an 
old fashioned spelling match. The words 
to he spelled were common ones used in the 
radio art. However, before the spelling 
match ,;tarted the Y man had the gang go 
thru a few stunts. After . some thirty 
minutes of whooping and yelling at the 
crnzy antics pulled the bunch was finally 
tined up for the µ:rand finale. Announce
ment was made before that a prize would 
he given to the fellow who spelled down all 
adversaries; in fact a large box was placed 
on the table in .full sight of all, with a 
t int frat it might be the <•oveted article. 
The matrh hegai1 to wax hot and in fifteen 
minute,: one side had been whittled down 
till it only had one man. There were four 
on the other and to make things fair this 
man v:a;s moved over t:o the other side and 
all hands w;>re to spell for themselves in 
order to get it down to une man. The 
prize sure enough was in the large hox but 
it was only a CjST and not a large precious 
:;;onwthing made out of gold or siiver. As 
the winner vrns a member of the A.R.R.L. 
the QST was donated to a visitor. 

"After the spelling match we w<:>re again 
invited out into the hall where the com
mittee had prepared a feast of ice cream 
SPrved out in cones. , For once in our lives 
we got all the ice cream cones we eould eat. 

''The prizes of the other meeting were 
announced at this one and were: a -rubber 
:t~~act kE;Y, given for th~ best eopying, to 
.. iC(,, Marion Apple, McKmney, Texas, who 
visited us that nite (this icey has heen 
photographed ::,nd the p 110tograph plared 
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among the archives of the dub), and a 
tube given for the best description of a 
station and the functions of the various 
parts. 

"We believe that we have found the 
means that will open Sesame for the dub. 
The surest way to keep this interest up 
all over the country is to pull something 
unexpected at each meeting. Keep 'em on 
the jump. It's the mysteriousness of the 
thing that they like; they're curious ~o 
know what is around the corner; that 1s 
why they are afraid to miss a meeting." 

SPRINGFIELD RADIO ASSN. 
The Springfield (Mass.) Radio Assn. 

recently conducted experimer1ts looking to 
a solving of the mystery or why signals 
from Worcester and Southbridge are not 
satisfactorily received in their i'ity. A 
regenerator and detertor-twostep were set 
up in an auto having a 10-wire aerial hung 
about it, and driven east from Springfield 
while stations in Southbridge and Paltner 
transmitted as previously ag:reed. No sig
nals were heard until the ear had passe,i 
over a hill in the \Vilbraham range, some 
eight miles out from Springfield, but from 
that point on no difficulty was experienced. 
Iron ore in the hill is thought to be re
sponsible for the shielding. ' 

•rRI-STATE RADIO ASSN. 
The '£ri-State Assn. oi Cincinnati is now 

in its new quarters at :3121 Gilbert Ave. 
and is holding regular meetings every 
second Priday fr, which visitors are in
vited. A ·1/2 k.w. spark and a C.W. set 
are being installed. Any amateur inter
,isted is invited to drop down to their ;,hack 
or write J'. ,J. Poland, Cur. Secy., ::47 W. 
McMillan St,, Cncinnati, radio 8AQT. 

COLLEGEVILLE, ! PA.I RADIO CLUB 
Amateur radio activity lrns increa<;ed 

w,mderfolly in this section during the 
:mmmer. 'While there has not been a g-reat 
increase in operating, the increasing 111em
hership and attendance at the meetings of 
the Collegeville Radio Club show a decided 
increase fo interest. Plans are being made 
for the coming relay season which promises 
to be the greatest ever. At the last meeting 
the regular 1~lection of officers was held. 
S. C. Baden was elected president and F. 
W . .Mergenthaler Seeretary-Treasurer. A 
committee was appointed to draw up a 
constitution for the dub. The meetings 
are held every 'fuesday evening at the sta
tion of G. G. Clamer, :JAIA, at which dis
cussions are held. Correspondence with 
other dubs is invited. 

TOTEM RADIO CLUB 
As a part of the publ~ity and member

ship drive of the Totem Radio Club, of 
Seattle, a novel method is in use. A com
plete regenerative set, three step amplifier, 
Magnavnx and \oop antenna was installed 

in an automobile owned by one of the mem
bers. With a large club sign on either side, 
it was driven through the business section 
of the eity and attracted quite a bit of 
attention as music was received from the 
various 'phone sets around town loud 
enough to be heard a block away. In
eideri'tally, care was taken. to stop in front 
of the local newspaper office. 

Although the •rotem Ra"tlio Club has been 
organized but a short timei it includes in 
its membership practical y all of the 
licensed amateurs · in Seattle. Excellent 
programs are given at its meetings, cover
ing the practical and theoretical phases of 
radio work. The club's traffic c-ommittee 
is co-operating in fine shape with the other 
cities of the Northwest and has made order 
in a rtmarkably short time out of the 
fierce local QR.M which txisted heretofore. 
This progressive organization has also 
applied for affiliation with the American 
Hadio Relay League. 

Correspondence with other dubs i;; in
vited. Mr. G. l<J. Kinsey, U07 West 58th 
Street, Seattle, is the corresponding 
secre_tl_l!Y. _ __ _ - _ 

IMPROVING THE C.W. GROUND SYSTEM 
(Concluded from pcige .!,1) 

quired l:o smooth out the f30-cycle hum 
.. :ompletely. The maximum input \n the 
antenna with a single tube varies from 
:!50 to -150 watts without overheating the 
tube, and doubtless more energy could be 
rrnt in by using a higher plate voltage. 
- 'I'he helix eunsi,,;ts of a f):)W€r !in~ 
lightning arrester choke coil mad,~ oi' 21 
turns of ';1;-inch aluminum rod wound in 
•!ylindrical form, 15 inches in diameter. 
Two old 2,000-volt transformers are used 
for supplying- voltage to the Kenotron recti
fiers. One is a five K.W. 13:1-cyc·ie powel' 
transformer, while the 11ther is a :~50. 
watt potential trarn,former, both having a 
~O to 1 ratio and both delivering- the same 
watts to the rectifiers. 

The antenna is also a make-shift affair 
,·onsisting of a small horizontal cage of 
three No. 14 wires about forty feet high 
and eighty feet long. 

~BML has been iii operation for a 1mm. 
h,:,r of months, and like many other C.W. 
,stations, the radiation was abont one-half 
ampere at tlrst, but was gradually in
creased by experimentation until t·ight 
amperes was finally reached. Half-wave 
~elf-rectification was also tried with both 
tiO and 300 cycles. 'rhe aoo-cycle source 
gave an exceedingly pure, musical note 
and was very successful, but the available 
generator was small and the antenna cur
rent was only about three amperes with 
full load on the 300-cycle generator. The 
C.W. signals from 2BML have been re
ported QSA on many oeeasions from Rta
tions within a 1,000 mile radius. 
~Reprinted by courtesy of Radio Corporation ol 
America.. 
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M. S. Andelin, l1,JT, Manager of our 
Rocky Mountain Division, stepped off this 
past June too. He says it does not mean 
that he is dropping out of the game, how
ever, as he married the sister of a well
known DX amateur (QRA?) so there will 
he two operators at t3,JT instead of one. 
Congratulations, 0 M ! 

flYY, the University of Nebraska, at 
Lincoln, Neb., now has a good• 200 watt 
phone and C.W. set on which phonographic 
concerts are broadcasted 'wice daily at 
noon and 7 :30 p.m. '£he set was designed 
by Mr. H. 0 . .Peterson, E.E., who is the 
operator. The set has a range of several 
hundred miles phone, and as it is about 
the only high-power phone in that part of 
the country its concerts are being thoroly 
appreciated. 

Wm. J. Murdock Co., of Chelsea, Mass., 
announce the opening of a New York sales 
office at .1270 Broadway, near 38d St. in 
charge of Mr. Percy W. Mack.. ' 

W. H. Kirwan, 9XE, manager of the 
1921 Washington's Birthday Relay, advises 
us that several dealers and numerous ama
tears are asking for another W. B. relay, 
using C.W. only. Mr. Kirwan wants to 
hear more opinions on the subject and re
quests that those interested let him know 
their views by addressing him at Box 148, 
Davenport, Iowa. 

----
"QTC West" 

8XU! Oh SXU! 
How long must I yell that cue! 

When you come back 
(If you do come back) 

Please don't sign "0 U t.T U" ! 
-···-"Heterodyne". ----

Wouldn't it be wonderful if some fellows 
could raise something hesides QRM? 

Our old friend Kubiac, sometime HVV, 
is now !'.ZZ, and thereby hangs a tale, as 
the new call was taiior-rnade t•) fit · his 
fist. It seems that when his call was 3VV 
he eouldn't succeed in sig·ning much J:,.,_ 
sides 3ZZ, so when he was granted a special 
they made it ;:;zz beeause that was ,vhat 
he c'igned :myway. Hi! 

I 

Station 2FP, B1·ooklyn, using the equip
ment formerly at old 2RK, was reported 
QSA five times on the night of October 
7th hy GALE, Lindsay, at Reedley, Cal. 
2FP was getting five amps. of C.W. in 
the antenna at the time, using 60-cycle on 
the plate of one 250-watt tube, input 600 
watts. 

Lament from Schweitzer, !LI\A W, on the 
occasion of the burning , out o:f a 1 k.w. 
tube: 
"Backward, C.W., turn back, in my plight, 

And give me my coffin again, just for 
tonight!" ----

The radio men around White Plains, N. 
Y., have a new idea as shown in this 

photograph--radio plates to match the 
license markers on their cars in color and 
;c;ize. 

Recalling the case of the dishonest C & 
S Radio-Electric Co. of Omaha, reeently 
mentioned in QST, the Glenhurst outfit who 
also got hy us were some more of the 
same crowd. It will be recalled that the 
proprietors of C & S were Wilbur 
Cramer and . .F'red Swain. When we he
eame suspicious of Glenhurst we made an 
investigation. '!'heir general manager, one 
Vvilfred Cascomp, had never heen heard of 
in Omaha. 'I:hat was funny. Hut 1.Vilbur 
and l<-,red make Wilfred, and a process of 
reduction takes one thru C & ;c3 cumpany, 
C&Seomp, Cascomp. Simple, isn't it'? Yes, 
it was our i:,ld friends, and all advertising 
from the Omaha· region is now investigated 
carefully before it is a<'cepted. 

"We look forward to a busy season here 
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in Hoston and hope to conned not only 
with England but with Worcester and 
Springtidd besides".--Sumner B. Young, 
President, Boston Executive .Radio Council. 

--------------- . 
The cover design of the Radio Corp.'s 

new ,catalog showing a picture of 2ZL 
station pr01i1pts us t;) ask if any of our 
fraternity know the brand of tonic or 
restorer \\'hich .L 0. m,ed to produce such 
a luxurious sward since the original photo
graph with which we are all familiar was 
taken'! 

Ad in •'Denver Post": "For Sale: Wire
less material, andiron bulks, loose couplers, 
cheap." F.:ven Doc deForest wouldn't 
recognize an audion bulb in this disguise. 

New York ''Sun", apropos the radio
eontrolled auto: "!t has no Slc'·ria1 or an
t~nna isystem vl;:;ib_le". HJ! Must be a eon
tmuous wave affair. 

If visitors at 1ZE will insped the ground 
system they will understand why its sig
nals are so "strong". 

1ADC at York Harbor, Me., has been 
reported QSA at !)KL, Spring Valley, Hl., 
on one tube. lADC has but 1/4. k.w. FB, 
OM. 

The Westinghouse Elec. & Mfg. Co. 
announce that they have sold the assets 
of The International Radio Telegraph Co. 
to the Radio Corporation, retaining (:ertain 
patents, and rights in foreign fields. They 
have also obtained a substantial interest 
in the stock of -the Radio Corporation and 
made ,:ommercial agreements ·with them 
regarding the sale of radio equipment 
manufactured by Westinghouse, and which 
they will continue to manufacture. 

In some syndicated lexicographer's stuff 
recently appearing in many newspapers, 
J.N.B. inquires "'Vhat does "om" mean?". 
Now we thought we knew but it seems it is 
a little older than we thought. This was 
a Sanskrit sacred syllable similar to our 
Amen and had to be uttered before and 
after Pvery recitation from the Veda or 
else the sacred knowledge and its benefits 
would be lost. -

That training persists to this day, as 
witnesseth the diligence with which most 
amateurs sprinkle their air-talk with OM's. 

Russeil H. Pray, forme1 Dakota Man
ager, ,,x-!JEE and ftZX, is now operating 
on the S. S. "'West Henshaw" lwtween 
Frisco and Yokohama. 

aVR rnggesb; that when l'acuum tubes 
are mounted horizontally from a panel, the 
ends may be dipped i:n lamp coloring-, which 
may b._. .,htained in any color, and if. dipped 
for about three c-oats the glare from the 

filaments i;; rcmo\·ed. 
We anticipate beautiful Christmas-tree 

effects, anct some patriotic detector-two
steps will soon be displaying the red, white 
and blue. 

The original blackness of discolored hard 
rubber may largely be restored by rubbing 
the surface with carbon disulphide. 

The Canadian Marconi Co. transmit a 
radiophone concert on 1200 meters every 
Tuesday 0vening at 8 o'clock from their 
works ·at Montreal. The station rnll is 
9AM, and th(' power 1½ k.w. ,vi.th a range 
of. well over aoo miles. 

Clarkson College of Technology, C:BKR, 
Potsdam, N. Y., and Mr. K. E. · Davis, 
8BLX, same eity, have spark and C.W. 
sets with good antenna current but altho 
only about a hundred miles from Montreal, 
Kingston and Burlington, no reports of 
their r;ignals have been received. They 
are de.;frous of connecting up for relay 
work 111 a territory where stations are 
:needed, and invite correspondence from 
nearby amateurs who are interested. 

Where does ,1GL get all his traffic'? 'rhe 
"Savannah Press" publishes a radio column 
once a week and advises that 4GL will be 
glad to accept free citizen messages for 
transmission, giving his phone number. 
The business comes rolling in. This is an 
idea that others might try--get your local 
newspaper to tell the story. 

Geneva, a sweet young thing, was listen
ing to the conversation of two hams who 
might as well have been talking Chinese 
so far as she was concerned, when she 
heard one of them mention a "Wouff
Hong". "Oh, yes", she cried; "Wolf
Hounds, l just love them!" And· then she 
wondered what they were laughing at. 

Prom the literature of a Detroit ra,dio 
school: 

"Our instructor is S. W. Edwards, 
Pederal Radio Inspector of the 18th radio 
district." Live and learn, eh, 18JE? 

"Medbury" in the "New York Evening 
.rournal" pokes a little innocent fun at the 
Seamen's Church Institute whose iiervice 
makes it possible to prescribe medical 
attention for folks at sea, and interprets 
their call letters, KDKF, as meaning 
''Kall Doctor Kum F'ixit". 

WOULDN'T IT BE WONDERFUL-
If we could figure out a 1st district call 

from the formula given in September QST? 
If they would pass a law against side

s·wipers? 
lf we all eould hear as much on one 

tube as 1TS? 
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Calls Heat~ 
HEARD DURING SEPTEMBER 

Unless Otherwise Specified 
Amateurs reporting lists are requested to 

see instructions appearing at the head of 
this department in previous issues, and to 
observe following additional instruction: 

( 4) In order to distinguish between 
spark and C.W. stations, list spark sta
tions from l to ~I in the usual manner, 
and then make a SP. ·ond paragraph in 
identical form listing the C.W. stations. 

Canadian 38P, Newmarket. Ont. 
OAllL), {1AKG1. !lAMD), \lARY), (IASFI, 
llAW), 1AJ, lBCF, IBDC, i lBDTJ. IBJN, ICK, 
!CM. lCN, !DAD, 1\GMl, IIA. IRZ. (!SN), 
(lTS), (lZE), 2AEA, ,2AHK, (2AID), :!AIM, 
(2AJE), (~A.IW), :.!AKO, ~A(JI, IZARB). (ZAWF), 
2AWL. ~BFZ. 2BG. (2llK), i2BR), :mr {2EL), 
(2FP). lJU, (2NFl, (\cOMJ, >,2RR'•. 2TS. \2UA), 
\2WB), (2ZM), 1:<AC), :iAHK, (:UQRi. 3HZ, 
"3CC), :WS, (2HJ), ~HX, t:ilWl, :lXF, 4BQ. \4EY), 
JGL, f,DA, 1iEK, ,,FY. (8ACFl. l<ACY, (sAFDl. 
8AFS. i,8AHS), 1.~AIBl. (8AJTl, r~AKWl, 8A.L, 
XANW, IXAO'l'), >,\PR, (XAQV), ,,AQZ, xARD, 
!BAVT), ,~AWPi ~Axe, i8AYNl. &AYR. iSAYS), 
SBBU, :<BEN, 1 ~BK>, ~BMA, ,BY, :•.CF'. 8CH, 
,WR, (~~JA), 8FA. iHJ<'B), (-~FT), iHGOI, 8HJ, 
8HP, ( <HUI, xIN, ~tQ, ( ~.TL), ?KM,' (81,A), 
8LH, SMM, 8NQ, i~OI), ,;PO, \KRQ1, \XRU), 
tHSP), XYJ, XTN, (KTTl, ,,'!'Y). (HUC) HUK, 
8UV, BVQ, 2WA, /,WY, ,xi;:, (8XSl, 18YNl, 
(~ZDl, 8ZV, BZZ. ~AAP. <9AAWl, UACL. (~ACY), 
9AMT, UAN. 9AUU, tlASJ, i~ASNl, l'AWZ, llAZA. 
9BRL, (9UP), i>DAP, i9DAXl, \IDHG, 9f!II, 
(9DWP), (9FSl, (9FWl. 0GB. (IGG, l•GN, \<GP, 
9GX, OHM, (9HR'I, i>KO. (1LQ. 9MC tOMEl 19NQi, 
9HW, ~PC, ~41-L \lUH, ,9ll(T). (9XI). \tXM, 
!!YAK, 9ZC, (9ZNI. 

Can. 2BF, Montreal, Que. 
C.W.-IAZ._I, lCAK, i1'1'8l. 1,\,JF. :.:AWL. ~BBN, 

2ll1''Y, ::DN, 2FP. ilAHK. e<M{R. ;';HG. 8V'll, :rnz, 
~ACY, 3AID, BBK, SIV, s,JQ' :'LX, ~NQ, ilA WZ, 
!tli'W. HZN. 

:S,pk.---JUE, [SN. 2AZL, ~EL ~FP. 20M, 3HP 
(Ce.n.l, :,H.J, 4EY, hAlB. ~,,FS, i\AWZ. SAWP, 
gAYH, oAYN, .,MM, ~MR, ,PM, HSP, ,.TT, ~RQ, 
s_wy. 8'.lB, l!AAW, !)A1G, !!AWZ, (IBP_ !)VQ, 
liZN, 

Can. 2AN, Montreal, Que-. 
!BY, ICM, !GM, lGY, lTJ, lTS, tXE, lXAD 
\fonf>l, t;sE.- !OT, l BOK, !HD, '! ACO, lADL, 
lDEX, l8N, lBDC. 2AWL. lAJW, 20M, 2EL. 2DE, 
l!AKO, ?KL, ;:'rA, ;:BGM, :>.CC, ~AFD, 8VY, 8BK, 
~:BO. MHU. t:AYN, f•AG. f,zu. ~)AY. r,zQ. 9XB. 
9ANY, ~HM. ;,,H', :,Z,I, !lAN, 9AAW. 9ZN, Can. 
2CI~ Can. 3BF. 

C~ A~ Service" 7 A.M. Sept. 27, at So. f\'iilford, 
Nova Scotia 

lHK. iIA, lRV, IZE, 1.ADL, l .HlV, lAJR. !.ASF, 
tBKP, 20M, :rnP, :w.r. ;JAQR, :mo. 

I ES, Brookline, Mass. 
8nark-10T, i;AMZ, 2AWF, ,28CF, 2BK, 2FP. 

~OA. 20M, :,QR, 2SQ, 2TS, 2UA. SAC, BAQR. 
3BCU, :we. :JHJ. SHX. :nw. :rvw. 8XM, 8ACF. 
8Ar'A, 8AGK, SAJT, 8ANW. 8ARD, 8A WP, HAYN, 
~AYS. :·;BO, 8HU, 8RQ, i<RU, 8TK, STT, 8WY, 
f!ACY. !lAWZ, 9ZJ, 9ZN, Can. llBP. 

C.W.--tABY, IA.JP. !ANQ, lAOL. 1AYK, 

llmiilrritr!IV-. 

! lAZJ1, ilAZX), lBES, lBKA, lBWK, WAC. 
i!CAKl, lCCZ, lDAD, 1 IRL.J, t li'S1, 1 lXX), 
1~ABJ. (2ACT), ~!AFP, iAGB, (2AJF), (i!A.JW), 
1~AKO), 2ANZ, 2AWK. 2AWL, .iAXB, 2BAK, 
2BEA, 2BFZ, 2BG. 2BGM, 2BND, 2BRB. 12BYSI, 
JC.T. (2DN). ~ET, ~~.F'P. 2GR1 DIA. f:KP, .2,KY, 
\!OE, ~PE. :rn,R i:!RU). ~vc, (iWI), "x.• •• 2XK, 
:!Z'V. 8AAE. 3AHK. 3A,JD, 3AQR, 3BG, ::BZ, !3f'M), 
!:!~'SI. BGR, 1:':HGI, (HHJ). !SHX1, :HH. UK, 
::MO, :lZZ. ,lGI.. ~AA7., ,AC, RACf', ;iADG. kAOY, 
8AHZ, 8AIO, SAWX. iAYW, SBCI, ,:BDU, ''!BEF, 
;,BK. RBO, 8BPL. ~RRC, c<DE, ><DR qr;o, SHA, 
HJ. :,TQ, KlV .<,IQ, 8KM, i<T.X, ,NQ, ~(!Y, ~RQ, 
>lU,J. SUK. •~VY•. ,.WY. ~XH. ~XK 8XM, .,XV, 
8ZV, KZZ, ~AAV, \iAJA, 'JAWZ, !iFW, C,w. :,•BF, 
:!AW, 1 

ICES, Bridgeport, Conn. 
1AGI. lAN(!. .lAWB, !AYK, lAZJ, lAZX, lBKA. 
1CAK, iliH, lES, 1,1N. lRZ. JTS, !UN, lX .. X. 
iAB. ,2ACT, c:AGB, iAH', tA,IW, 2AWK, 2AWL, 
·• \ ~B •;, \YZ '·'BFZ ''BGM '·'BRC ''!'T •;•nN 
~EL, 0

2FP, 2dR.- :'TA'.' 2KL, 2()E~ 2Qlt, 'skA. ZRu: 
:!SB, :•!XK. 2ZD. ~ZL. 2ZV. ~~BZ. ~{J+~s. ~~HB. 3HG~ 
:nH, 3ZY, :,z:c. -IGL, 8AIX, ~ATO. ~HC'I, 8LJE. ~PR, 
~LX, 8IQ. iN\,l, ><VS. >.WR. ~XK, BXH, ~XM. 

tlpark~IADL. 1Ai''Z, !AMD, lANZ, lARY, 1A8F, 
lBLJC, tEDI. \BD'l', 1 BJ N. lBPZ. l CE(', !CK, 
ICP. ICY, U'B. WM, lHK. lOE i RX, lSN, JUL, 
tWR IZE. :!ACY, :!AID. ~AMZ, :,!.\RY. :L\ZD, 
~HUF, ~BFF. ~BK, iCT. 2CY, 2DI, 2EL, i!PP, £,JU, 
''OM ''OX ''NF •;•RM '"I''-' "UK ''"C '>AC 
:ice.' ;)IHV'. iiGx: 3HJ.' fHx: irw.' :)()lr: ,.:uc: 
,fRY, ~.,\CF, "AGK, ,A,T'f, x.\0'1'. ~AWP, ~AYN, 
~AYS, ~BO •. ,HF, t,H.P, ,HU, i'SP, ,.ZR, X'./,7., 
9HR. f1:ME. f1ZN. Can. l~BP. 

IASF, Medford. Mass, 
lACO, (IADCJ, lADL. IAEV. lANQ C.W .. lAMLJ. 
lAOK. i lARYl. l AZD C.W., lA:ZJ C.W .. IAZK. 
1.BDC, , iBPZ,, ; lHGF'I, lBVB, lBWY, !OAK, 
!lCMI, ·u,-1:l, 1<:Y, lHK, lHO, lOE, ,lO'I'l, !PY. 
IRZ, ilTSi. !UL, i:-CX, IZE, 2.:l.AL. U'.AJE), 
JAJW, ,Z_ACT, 2AWF, 2AWL. dBK>. 2BCF, 2BM, 
tCT. (:.!CY), ::!CX. t_:i:D!J, i_';!DO,. ~DN. :!EL. (2F'PL 
~l"S, ,z,IU), :,:N~'. i~OM ), 2PV, 2QR, i'.!RM), 
;.!SO. (!~SQ-•, ~~TJ, (,2'I'S). (:!UA). ZUC. t.2UK;. 
~WB. :,AAM. ,,AC, :JAL, c!ARN. :,BZ, gee. 3CNJ, 
:::nw, ;~.F_;M, ;11~~M, :JfiM, :HTX. ;-:HG, t'.~HJ). ;}HX. 
:aw, HMX. (:IOl_fl, ;)PB. ;JIJQ, :,118, :1vv. !!lVWl, 
:;zo. 4EY. -!GL, ,;zr,, ~AAH, SACF, ~AD4, 8AFD, 
,AGK, ,,,\HU. B.\HV, .,AIO, sA,JP, sA;!T, •.c\L, 
SAOT, ,AQH., !~AQV). ,~AWPl. ,AYN, BAYS, 
8HBU. 8BCO. sew. ,cv. SEZ. ~HU, 8HM, RLX. 
i'JV, ~RU, 8SP, ~T'T. ~VQ. fXM. ~ZD, 8ZN, >iZR, 
\lAAW, ~AWZ, !lRP, :1Mt,], :H~H. \9lTH), l•ZJ, 
~•ZN. Canadian qtHPL 

!MD, Dorchester, Mass. 
L.\DC, lADL, l AGI, lAMD. lARY, lAZU, lAZT, 
l BDC, lBGF'. lBPZ, I BW,J, lBWK. tC0Z, lCM, 
Hll<], lOT, l'l'S, lZE. ~AJW, '.!AJA, :l1\JE, 2AWF. 
2AWK, '!HK, ~DA. ~DN. '.!EL, ~f'P, ZJU, 20A. 
::OM, 2RM. 2TS. ~UA. 2WB. 3AAE, 3AHK, 3AQR, 
:rnz, ace, ;'.F'S. HlX. ilHJ. :lHX, :nw, BPB. 3TA, 
4EA, lJ,JY, 4flL, 4CO, nDA, ~AAZ. ;;ACF, SAJ<'D, 
f<AGK, ~APB. ~At,JV. RAWP, ~AYN, sDR, 8UY. 
sJ<~V, SFW, SHU, 8IZ, SSP, 3TB, ~XR. 8:1.D, 9AA W, 
URA. 9UU, 9Z1T. C'-tnadian ~HlP. 

1SN, Beverly, Mass. 
HACOi, ilADLl. OARY), lAW, iAZK, 
1CM, !HK. /JOE), (lOT), lTS, (lZEi, 
iZAIM), (2AJEJ, :!A.JF, 2AJW, 2AML, 
(2ARY). 2AW1'', (2AWLl. i2BKJ, ?.BM, 
2CT, 2DA, (,2Dil, (2DN), :mo, 2EL. 
\'.GR, 1:!JU1, i20MI, (20Xi, 13RM), 2RU, 

iBWK, 
2ARU, 
2A.MZ, 
(2CYJ. 
i2FP), 
(2SQt, 
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12TS), 1iUA), (2WM), 2XK, iL-\AN, (3M}!, 3AHK, 
:JAL, 3AQR, ;;BOU. 18lt<.ll, ;\8/,, llCC, (!WWI, 
:!GR, 3GX, :lHB, :iHG, (3HJ), :mx, (:HWl, :1t,P, 
30U, 3PB. :n.rc, (3UQ), :lYW, :;WB, i,3XM),_ ~:zo. 
IZZ 4FY 'CL ~ACF ~ACY SAD "AFA KAF~ kA~,.s. ~·Aoi.L' iHAH.V): ~AIB, ·~Arn.' g~,ww', ~At.JV, 
~ARD, (8AWP.). "AYN, i<AYS, eAXC, nBBU, 8B(!, 
RBRL iiDE SDY, 2EV, SEZ, 8J<'E. ~1N. 8IV, ~FN, 
~H.T, 'hHP,' ~HT!, ,NQ, ,;PW, <.tsRQ>, SRU, 8SP, 
8TB. STK. BTT. ~TY. oUC, :,WY, xZD, SZN, 
9AAW, t>ACY. 9A,IA. l'AWZ, !ICP. \IDWP. 91<':W, 
9HM, llHR, ~KO, 9ME, 9UU, ~XM, iiZN, Canadian 
(2B1''), (SBPl. 

1BPR, Cambridge, Mass. 
Spark-!CM, lHO, lOT, lZE, lBGF, lCHC, tBt:, 

2BK, 2BM, ~.CT. !:!DI. 2D0, 2EL. 2:FP._ 2JU, 20M, 
20X, 2RM, 2SQ, :!TS, 2UA, 2WB, :!WM, 2AHU, 
2AJE, ?.AID. U,MZ, :!AQL, 2AWF, 3AC. 3BG, 
3CC :mM. :lGX, C:HJ. ;)HX, :l[W, :nx, 3KM, HLP, 
30U :lPB, BVW, 8XM, 3Z0, 3ZZ, :JAQH., ;tEY, 
8AL: SBO, SBQ, BLJY. BF.:V, ,EZ, 8FT. 8HU, 
8HT, !lMM, kOI, kPO, ~QM, lSRQ, 8RU, SSP, 8TJ, 
8TK, ii'l'T. 8TY, 8WY, ~ZD, XZZ, SACY, ~AF'D, 
8AGK, 8AIB, 8AJT, ~AMQ. ~AN_W. 8AQV, ~ARD, 
8AWP, :<AYS, ~BBU, 9BP,. 9ME. 9UH, 9ZN, 
9AAW 9AMK, 9AWZ. 9DAX, Canadian 38P. 

c.w:-1TS, JXX, lAGI, lANQ, 1AWB. lAZJ, 
1AZX, 1BES, 1BKA, 1BWK: !OAK, !DAD, .il.~H. 
2BG, 2CT, 2DN, 2EL, 2F'P, 2GR, 2KP, :JOE, 
2PE, 2RR, 2RU, 2W1, :,XA, 2ZL, 2ZV, 2ACR, 
::!ACT, ::lADL, 2AFP, 2AJF, 2AJW, 2AKO, ZAWK, 
2AWL 2AXB, :!BAK, 2BFZ, 2BND, 2BRB, 3BZ, 
sec, ~FM, llPS, BGR, 3HG, 3HJ, :'lHX, :IMO, 
8PB, 3SQ, 3Z0, 3ZZ, 3AAE, aAHK, 3AQR, 4GL. 
SAC, SBK, 8B0. 8DE, 8DR. SHA, >lHJ, 81V, 8JQ, 
flNQ, 8PN, ilPU, 8QY, SUJ, SUK, SVY, S_XK, 
8XV, 8ZV. 8AAZ, 8ACF. ~ADG, XADY, g11.10, 
8AQZ, ,rnCI, BBDU. 8BEF, 8BLT, 8BRC, 9BP, 
9EK. 9F'W. 910, !!XI. 9ZN, UZY, 9AAV, 9AJA, 
9ANE, 9AWZ, Canadian 9AW. 

!TS, Bristol, Conn. 
Spark-lACO, lAD. (lADL), 1ALK, (1ALP1, 

lAMD, (lANT), lAPR, (lARYJ, HASF), !AUV, 
1AW, {lAXWJ, lAYQ, lAZK, {lBDCl, (lBFEl, 
OBGF), lBIR, lBJN, lBLH, (lBMA), 1BQM, 
(lBRWl, lBVR. lBWY, lUEC, lCK. lCM, lCVS, 
lDY, (lDZl, lFU, lFV, lGM, lHK, lH0, lIA, 
10E. JOT, lPU, !PY. !.QP, !SN, !UL, lZE, 
2AHU, ZA!D, :!A,rE, 2ANK, 2AQL, 2ARB, 2ARY, 
2AWF\ 2BGM, 2BK, ,2.GT, 2DA, 2DB, 2nN. 2DO, 
2EL, :!FP, 2J,T, 2JU, 2KM, 2NF, 20A, 20M, 20X, 
''ltM ''SQ ''TC ''TS JUA ''WB ''WM 2ZM 
SAC.' :i'.Mik - ace:· :lGG, ':lGX, - :lHG, - :rnJ: :rnx: 
3TW, 8LP, :!OU, :iTH, ilUQ, BUS, :;vw, HWT. 
:ixc. :JXM, 3Z0, ~zz. (,!F.:Yl, f,F.J, nF'V, .,AAV, 
8ACF, 8ADQ, SAF'D, 8AF::l. 8AllK, ;iAHU, ~AHV, 
xAIB, BAIO, 8A,JT, 8A,JW, SAKA, SAL. 8AMB, 
XAML, s.a\NO, (><ANWl. \!< .... OT), ~APB, sAClV, 
SAS.I, 8ASZ, XAVT. 8AWP, 8AXC, 8AYM. 8AYN, 
~AYS, fiBBU. rnBW. l'lBC0, (BBDY). SBFV, 880, 
xRP, !:ICV, oDY, :si)Z, ~EV, ~EZ, tiFE, 8G0, xHP, 
~HU. XTAM, ~TD. XlN. ~.IP, SMM, •MR 8MZ, 
HO[, 80-1, 8PM BQH. BQM, 8RQ. (&RTJl, BSP, Wf,T, 
HTT. x-rv, KTZ. sllJ, 8 WA. c,XA KXE. ~XS, sXU, 
~YN, !HZA), R7.D, 8ZN, 8:lR, !9AAW), 9ACB. 
!)ACY \lAEG, UA,lI, 9AWZ, 9BP. 9CP, 9DAX, 
~DI!.' !1nWM. !IEE, !)HM, (9HR), H)VJ~., ~1ME. 
!IMR, 90R, !!OX, 9PC, 9UH. nru. swu, 9XM. 
ftYAC. ~tYB 9YM. 9ZN. C1'1n.adian (38P). BEI, 3EP. 

c.w.-.... ,j AB, 1ABY, lADB. l ,\FZ, tA;rP. l 1A.1Ul, 
(lAKBl fone, ilAKG), lALY. 1AM. tlANQ), lAR, 
.lAYK, ( 1AYL) fone. !AYZ, 1.AZD, 1 AZJ, 1 AZL, 
1A1/.W, (1 A?:Xl, Jfl(1R, 1BEP. lBES. lBK,\, 
!lBWJl, 1BYM, lBYX, ICAK. lCDR. Wb', (lCK), 
ilnHJ (lESl, lFF. !.MB, i!OEl 1.PY. <lQNl, 
i JRU): lRZ, lSQ, lUD, HUN), 1 WP, lXAE f<Ht<', 
!XE fone. ! !XX), 2_'\B. ~ABQ, ~ACT, 2 \DL, ~AFP, 
2AJF'. 1~A.1Wl. i•\KO. :!AQ.J. Z1\WK. l:•\WL. 
:JAXH, :.: \YZ, ::HAK, 23FZ. 21:lG, ~BGH, 2fl<{M, 
2BND, tBRB. ~BRO. 2CT, 2DA, (2DNJ fone, 2EL, 
l''FPl ,,,n, '"UR "KL 9 KP "KY - 2MW. 20E 
(~m'ri', ~-i;i';° ,~:wi1- •~XA-,. ~XK, ~ZL. nv fnne: 
BAAE, 3.\ nT. ( :;A HK\, I !>ANH\, (;{A(Jll.), i :iw: I, 
/:lB'r.l, (;\CG). :mM. llEM, (HF'M). l:!F'Si. (SHGl, 
l~H.J), :,HX. :nH, ::MO. ;::PB, :,W1', ::zo f,,ne, 
:17.Y, \3'/,Z). ,\CO, 4GJ,. HAAZ. SABO xABZ fone, 
l~Af:Pi, i<ADG, !~ADY), BAGK, (~AIO), 8AIX, 

8AMQ fone, ~AOF, AAQZ, (~ARW) fone, ~AVf!, 
SAW~•. XAWP, xAYW. p<RC!I, RBEF, xBFX. 
BBJ'W, 1>lBK), SBLT, SBMA, ;;HO, sBQ, xBQL, 
HBRC. sBRL, (8DE), (XDR), .8F'Q, ~(:0, ~HJ, 
SHY, SIQ, ::<IRU, 18iVJ, (HJLJ, IX,!(.!), (xKM), 
oLF, 8LX. 8LV, \8NQ), ROH, 8PU, SQM, (~QYl, 
XRQ, ~'l'B, ~•rG ,HUB, HU.T, (XUKi, _BVY,_ (8WRl, 
RWY, 8XH, i8XKl fone, IXXMl, X';',L, H7.V, cZZ, 
(9AAVJ, (\!AJA), \!ARK. <9AWZ), _9HP. 9EK, 
(9l<'W), (9XAC!, 9XI, ~XM, \17,Y, Canadian, (2BF), 
19AW) fone. 

2CT, New York City 
Spark-lABB. lADL. lAMD, lAS.F. lAZK, lBCF. 

lBDC. lBGF, IRQE, lBWY, lBYK, iCM, lDY, 
(lOM), lH0, lOJ, lUT, lPU. !SN, lZE, ;IA.TB, 
3AQR 3BDP, :rnER, 3BF, 3CC, 3CN, 31'-:W, !WM, 
:JGX, '3HJ. :JLP. :JOU, :l'l'H, :l'l'L, BUQ 3VW, 8XF, 
H:w, u:Y, 4F'D, ,.,\CF, 8AFD, XAPB, ~AQV, 
8-\WP, ~RQ. 8SP, oXE, RZD, Can. :rnP. 

c.w.-.. lAJP, lAKB, lANQ, !AOL .. (lAZDl, 
lAZJ, lAZX, lBKA, I lCAK), lES. l0E, (lTS), 
!UN, 1 lXX), 3AAE, 3ANU, :rnz. :ICC, 31''S, 3FW, 
~HG. ;;HJ, :JR~', !·lZ0, :,ZY, :IZZ, H'F, 4GL, 8AI0, 
SAWP, 8BQ, :<DE, 81.tt,;!. 

---
2AWF, Albany, N. Y. 

Spark-( 1 ADL). lAMD, ( l BCF), lBDC, lBDT. 
IBGF, OBPZ), JCK, (lCY), (lDY), (lF'V), lGM. 
lHK, lHO, lRX, \lSLl, lXF, (lZEl, 12ACW). 
t2AIDi. 2AIM, (2AJE), 2ARY, (2BK), (2BQD). 
2DA, ,:rn:L, \2F'Pl, 2t:R, 2.JU, (20AJ, 20M, 2RM. 
2TS, 2WB, HAAN, 3AQR, 3CC, (3CN). !'IDW, 3FJ, 
;3FQ), 3GX, 3HJ, (31W), :ms, 3VW. 3XF, :~zo. 
4RQ, (4EY), f.FV, ~ACF', ~AF'D, .,AGK, 8AHH. 
8AHW. 8AIB, 8AJT, 8AKQ, 8AMB, SAMO, SANW, 
(8AOT), 8APB, 8APV, (llAQV), 8ARD, (8AWPl. 
><AWX, SAXC, 8AYN, HAYS, 8AZI, l:iBD0, 8B0, 
8BRL.. 8CD, 8CF, 8DY, 8EV, 8FE, SFU, 8G0, 
:'lHU, 81N, SLV, 8MZ, 80l, BQM, 8RQ, 8RU. 
~SP, (HTB), \~TY), 8XS, HYN, xZD, 8ZN, 8ZR, 
8ZZ. (9AAW), t1AJW, 9ASJ, (91:<'Sl, 9LQ, 9MC, 
9lJU. 9ZJ, Can 3BP. 

c.w.---lAYK, lDWI, lRZ, lUN, 2AJW, (2AQM), 
2AWL, 2AXB. 2AZP, 2BFZ, 2BGM, (21''PJ, 2HI, 
2ZV, 3Z0, 8BMA, 8DE, SXK. 

2A WS, Freeport, L. (, 
Spa.rk-.. ·lACO, lADL. lAJP, lANQ, lAMD, lARY ... 

lAYQ, lAZK, lAZX, l BCF, lBDC, lBGE, lBJE, 
lBJM, lBPL, IBWP, lBY, lCK, !CM, lDR, lllM. 
lHK, lH0, 1.RV, !HY, ! UH, lZE, 3 AH. 3AQB. 
(:3AQRI, :lHli'U, :me, iaDT), :;F,J, HGV, 3GX, 
:rn.J. 3HK. :ow. :)KG, :1KM, !!NX, :;uv .. u,;y, 
lUH. ,;AC, oACF, ~ACS, ~AJ<'D, 8AGK, ~AHK. 
2AHU, BALD, 8AN. BAOT, SAPB, 8APK, iiASW. 
XAWP. ~BCF. gBDP, HBV, kBRL, 8DN, :<DY, C:.I!:~'. 
HEZ. ge'E, HHA, aGO, xRU, HRV. 8SJ, 8SP, ~SR, 
wrs. 8UP, 8VF, HXN, SYN. SZD, 8ZG, 8ZN, ~ZR. 
\IAWY, 9FV, \IGN. \)OR, 9UH, 9ZN, Can. :rnP. 

C.W.-lACO, lAKG, lANK, lA0L, lAYK, lAZD, 
(lAZJ), lCAK, lES, lFW, lRZ, lTJ, ITS, lUN. 
lXAD, lXX, BAHK, 3,.IX, !jZY, 3ZZ, 4GL, ~AY, 
HBCI, <BDU, 8BH, 8BK. HBKR, 8BPL, SDE, 810, 
~IQ, 8IV, 8JQ, 8NQ, 8RK, SUK, 8VS, 8XM, SXV. 

20M, Ridgewood, N. J. 
IAC0, :LACZ, IIADLJ, lAJ<'Z, lAHR, ilA,TP C.W,l. 
/lAKG), OAMD!, OARY), (lASl''l, ilAW), 
(1AZJ C.W.), \lAZK), (1AZX C.W.). !lBCF); 
ilBDC), 1BDT, OBGF), OBGN), lBKP, lBVB, 
OBWK C.W.). lBZF. (lCM), lCY, lDF', \!DY). 
(lDZ), lFM, \lGM), (lHK>, (lIAl, (10El. O0Tl. 
11RV), lRX. 1 lSNJ, !TS C.W., lUL, lXX, (lZEl, 
i:lHPl, (~'F.:I), C,wauian, 3AAN. (:'.AC). :JACT, 
:;\IS, (:JALI, !lAQR. :iA;:;J, 31:lC, 3BZ G.W., 3CC, 
:rnN, !lDR 3DW. 3HG fipk. & c.w .• (3HJ), :rnx. 
13IW1, :3KM, :iMY, ;;NX, l~(llJ), !ITH, i!HICI, 
{!HTQ), :ms. :,vv, !JWT. 3XF, 13XMl, (!3ZZl, 
4AA C.W .. lBQ, (4BX), 4C0 C.W .. 4DH. t,4EAl. 
f4EY). 4F'D, -lGL C.W .. 4GN, 4XC, ,,DA, ,,FV, 
fi7.A. f,ZK f>ZT,, 8ACD, (KACFJ, ~ACY, (8AD0), 
{8ADR), 8AEV, 8AFA, i8AFl:ll, IHAFSI. ~-~FU, 
1><1\flKl, BAHH, 8AHU, (kAIBi, 8AfM, ,AIO C.W., 
~A.IE SAJT, ~A',1 \~ANO), HANP, ~ANV, 
{R.~NW), 18A0'fl, )>APB. 8APP, (8AQV), rf<ARD), 
(~AV'l'J. (RAWP't, BAWX, \HAXCl, 8-\Y <'AYN), 
(>lAYSI, \oBBU) ("IBC0i. (1lBDY), "BFV. :<l:UW, 
~BK c.w. spk .. (880). 8B01. xBPL c.w .. (XBRT,), 
,~t}Vl, HOE C.W., SDK, SDR. 8DY. <•D7.l, .<<'i<JA, 
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{8EV), 8EZ, 8FD. 8FE.' (8FTi, SFU, 8G0, i8HU), 
HHDl, 18ILl, (81N), ~.JQ C.W., SJU, 8l,H, BLN, 
HIMM), (80Ai, 801, (80JI, (8RQ), 8RT, (8RU), 
; 81:lP). wrB. UlTJ I, 8TT, 8'fY. STZ, sue, 8UK 
spk. C.W .. (8TJPl, SVC, &VE, (8VQ), 8WR, (8WY), 
8XF, 8YN, 8ZA. (8ZD), BZL, SZN, 8ZU. (9AAWl, 
(~ACY), \l ... lS, rn,uUJ, 9AJA c.w. !)"SJ, 
!9AWZl, 9AZA, 9BP. (9CP). 9DAX, 9EE. 9EZ, 
9F'R, 9HG, l!HM, (9HR), 9JN. 9LQ, 9MC, (9ME), 
!IMK, 8NQ. 1.90X), 9PC, 9PS, UQH, (9TJH), (91JU), 
9ZJ, (~ZN>. 

ZAFP, Paterson, N. J, 
C.W.--1.ADG, (lAKG), (lANQl, (lAKB). lANY, 

lAUL dalite. lAYK. I AZ,l, lAZK. !AZX. lBCF, 
.lBWK, (!CAK), 1C1''. lCK, lDH, lES, lF'F, lQN, 
lRZ, lTS. HiN, (2ABR), 2ACT, 2AGB, -!~AJ1''1, 
(2AJPl, 2AJW, (2AK0), 2AMF, 2AMY. 2ANW, 
i2ANZJ. 2AWK, -2AWL, 2AWM, 2AXB, 2AYZ, 
2AZT. /2BAKI. (2BBN), (2BFZ), (2BG), 2BGH, 
2BGM, 2BH. 2BIK, 1:?.BIV), 2BJQ, 2BNL, (2BNZ>, 
2BQA, ~BRH, 2CT, (~DA), (2flNI, 2FP, 2GR. 2HZ, 
2IA. 2KE, (2MW) 20E. q2PE). {2RU), 2SL1 

2WI ''WM '''<K -:•xx -JZI "ZV '''AHK '!BZ 
:1Fs,' Za'M<»'>. ~·tTi ~4EJL, -4~;'b, - -H'F. '' --IGL.' 5DA: 
/8ACF). SADG, 3ADY, SAHZ, (SAIO), ;SA.JP), 
(8AVHI. i8BCil. SBDA. 8BFZ. (BBK) 8BMA, 
880, ixBPL), ~BQ, \XBRCI. 8BRL, (8DE), 8DR, 
llDZ, i<F:Q !8FB). 31Q, U<IV). (8JQ). 8KH. 8LF, 
8LJ, ,8LVl. !8NQ), 8PX. 8PU, i8QMi. (8QY), 
i8QU), i8UKi. BVY, 8WR. (8WYI 8XK 8XM, 
SXV. ;;7,U, if<ZV), \9AAV), (9AJA), (9ANE), 
9ARK. (9AWI. 9AWY. !JFW. (9LQI, 9'ZY. WUBA. 

Spark- ·lADL. tAEV. lAMD, lAPB. lARY. lBCF, 
lBDT, lBlR, !B.JN. lBVZ, lCM. !GM. !OE. 1UL, 
llAQR, :wx :,tw, :1MZ. :mu. :;xM. (4EY), [4ACF, 
SAF'A, HAPO 81\FN. HAGK. 8AHH, 8A,JT. SAL, 
8AMQ P.ANW 81\QV, i<AYN. SAYS. 8BK. SBNY, 
3CS. SEA. SF'E. 8HP. 8HU, 80M, 8RQ, 8RU, SSP, 
8'l'K, RWY, BZD, 9AAW, 9AYB, 9ME, 9UH, tiZB, 
9ZN, (Can. <!BPJ, 

2AQU, Newark, N. J. 
S.park-·IAW, lCK, lCM, WP, lCY, JDZ, lFB, 

lGM. l.HK. lIA, 1JW, !OE. lSN. !WR, 1ZE, 
lADL, !AEV, lAMD, lARY, lASF. lAZK. lBDC, 
lBDT, tB.JN, lBPZ, 2UA. 1\AC, HCC, 3DW, 3CW, 
3GR. :mx. :;HB, :lH.J, :JHX dalite, 31W, 30U, 
3QF, aQN, 3RW, 3TH, 3lTC. !lVW, 3XF. 3AHK, 
SAQR. HIQ. 4EY, ffC. 5FV. SAL, 8B0, 8CV, 
R~8~8~8ffii~l~8~8~8~ 
BSP. 8TT. 8UP, EVQ. 8YN, 8ZN, 8ACF, SAFA, 
8AJ;'D. 8AGK, 8AHH, SAJ.T. 8AQV. 8AWP. !\AYN, 
liAYS, 3BC0, !lBP. 9HG. 9HS, 9MC. 9ME, \iUH, 
9UU 9Z,L 9ZN. 9AA W, 9AAY, 9AWZ, Can. ilBP. 

C.W. lES lTS. HJN lXX. lAKG, lANQ, lAZJ 
,lalite, lAZX, lCAK, :rnz, :,CC, llFS. 8HG, :lZY, 
l_lA,fD, :,A(~R. 4GL. ,,DA, 8DE. ~RK, 8C:I, 8IQ, 
8IV. SI.X, 8NQ 8UK. ~VY, 8XK, 8XM, 8XV, 
SACF, BAIO, SBCI, SBDU, 8BPL, t•FW, 9AJA. 

2WR. Hilton, N. J. 
lGM, lOE, lOT, lZE, lADL, 1ARY, lBDC, :JAC, 
llDW, SEZ, !!HG, :,HJ, ;HW. 3MX. 3XM. tlAGR, 
4BQ, 4DL, .{EY, 4GU, 8B0, 8EH. SFE. SHG, 
SH0, 8HQ, SHU. llIH. 8QH, 8RP, 8RQ, !\RU, 8RV, 
SSP, 8TK. R'l'0 8WY,, SYE. 8YN. 8ZD, 8ZN, 
SZR. 81\C~', ~AFD, 8AF'S, 8AGK, BAIN. 8AIO, 
SAMP, SAPD, 81\QV, ~.ARD, 8AWF. 8AWP, ~AXC, 
8AYN, HAYS, SBC0. 9AC, 9CP. 9D0, 9K0, 9ME, 
9QH, 9ZJ, 9ZN, 9AAW, 9AMK. Can. 3BP. 

3AQW, Trenton, N. J. 
1AM, lAW, !BG, !ES, lFF. lRF, !GM, 1TS, 
urn. 1XX, lXL, lABY. lAJP, lATQ. lDAD. 2EL, 
2RR, 2UN 2ZL, 2ZV. :2AAB 2AJF, 2AJW. 2AWL, 
2RND. ~XND, :,AR, :rnB. :rnG, :;cc. i3CS), SDG, 
3EH. »EY. :lFM. llF'R. :.JFS, HGR, 3HJ, 3HX, 
1:rnw1. :INQ, 30B, 30H, SQN, 3QR. ltSM, (3UQ), 
:HrN, :lRE :;wx. :ixc. (3YQ). :JZL. 3Z0. 3ZZ, 
rnXMl, (3SZl, 3AAE. :JADT. (3AKB), (8AKDl, 
(8ALG), (!iAQXl. 3AUS, :JAW!, SACK, llAWU, 
H.QR, 3AQL, BACM, :IAT0, 3ANW. (SAVO), 
:!AYN. 3A.PQ, (3BAV), (:JBEW), U!BFH). 13BFFl, 
(SBG0l. 4GL. 8AC, 8AK. 8B0, 8GN, B.TY, 8NU, 
SQM, SVY, 8ZA, SZD, 8ZR, SUK, 8WY. :O:AAL, 
RACF, HADG, HAHH. RAHQ, RAQZ, 9PN, llXI, 
9ZL, 9ZN. Canadian $BP. 

3AGF, Bridgeton, N •• !. 
Spark-•-tADL, lARY, 1BDC, lCY, !GM, 1HK, 

lH0, 1RC. ITS, 2A1D. 2AIM, 2AJE. 2ARB, 2BK, 
''BM "BP ''CM ''EL "'JU 2MY ''NF "0A, 
20M: 2-i's.' 2lJA,-•2ui. '2uF. '2wB, '2wH, 'sAAN, 
:JAFZ. '.JAQR, :JA VS, '.JBDR. '.JBE. 3BFS, 3BG, 
Canadian 3BP. 3BX. 3CC. BCN, 3EH. :!FR, 3GX, 
:JHJ, 3HK, 3HX, 30B, aus. 8UQ, swx. HJA, ,IEY, 
8AGK, xAIO, 8A0T. 8!\.PB. 8AYN. ~AYS, ~DY, 
s~·s. 8GF, 3G0. 8LI, 80!, 8PW, 8RU, 8XU. SZA, 
BZL. BZR. 9AAW, 9UU, !!ZJ. 

C.W.-IAYN. !AZJ, lBQE, lCK, lDH, 1DR. lIN, 
lPQ, lRR. !TS, HJN, 2AAC, 2ADI fone, 2ADL, 
2AM :'lAJQ, 'JATW. 2A WL, 2BFK, ZBJP, .;\CT, 
2DN. ZFlJ 2IN~ ::?JV. 20E, 2ZV C.W. & fune, 
:>.A;UJ, :\CC, 3FS, NS!<', 8AIO, 8BCI, 8BMA, xBQ, 
8DR, 8NQ. STT. 8WR. 

J<"ollowing ealls heard in full daylight-lAZJ, 
2AID, ;~AIM, '.'.BM, l!UE, :1AAE. :!AAN. aAf'Z, 
3AVS, SBDR. SBFS, 3CN ;;FR, ~HJ, \IHX, 30B, 
:JUQ. 3US, NSF, 8A0T, 8FS, 8RU. 

3HJ, Haverford, Penna. 
Spark-\lADLi, tAJR, (lASFl, lAZJ, 1AZK, 

(lBCFl, OBGF). (lBJNl. ilBRW), ilCK), 1CM, 
lCP, l,1DYl, (lDZl, (!ES). 1.f'B. (lGMl. UiK, 
( tIAl, lRV, 1XE. 1ZE. 2AIM. i2ARB), ,2ARYI, 
ZBK. :rnL, {21:.'P). 2JU, 20A. (20Mi. \3AlSl, 
131\lCl :JAHK. 3B7.. (3F'.Tl, '3GXl. 3!W. 30Q, 
:lSQ, 3TH, (:JZ0), -tBQ, (4li:Yl, .iFD, 5FV. (BACF), 
BACY, (8AF'Al. (8AF'D). (8A1''Sl, fHA(lK). ;,. .... HH, 
(8AIBl, (8AI0). (8AJXl. BAL, i8AN0l. (8A0Tl, 
(8APBl, (8AVQI. i8AVT). (8AWPl. BAWU, 
(~AX:C), (8AYN>, 18AYS). (f<AY). (8BBUl, 8BCO, 
HHK, 18B0), \8CH), O<CV), HEV), (8EF'), oF'T, 
8HP, 8HU. iSJlT), 8MR. 8RA. (!<IN), (ilRQ), 
(8RU!. !SSPl, (8'l'Jl, (8TTJ, (STY), (BWA), 
SYN. SZR 9AAW, l!ACB 9AIJ. \lAIU. 9A,TB, 
19A WZ), 9BP, HCP, 9F0, 9HM, 9HJ, !'HR, 9HU, 
9MC, (~ME), 9MS, 90X. BPC, (9U:E), i9UU), 
9XJ (9ZN), Cnnadian (!:IBP). (3EI). 

320, Parkesburg, Pa. 
lIA, OMBi, lBD, 10E !ZE, lBF, lBG. !UH, 
lBJ, lHK. WM. 1GM, 1RM. lSN, lUN, lI:10, 1ES, 
lTS, lX:X ICY, lPY, lAWB. IAZJ, HADLl. 
1ARY, lAZX. 1BDC, OBCF). lBFG, lCAK C.W., 
lXAD. 1XE. 2DA. 2UA, 2cc. 2lTE. 2NF, 2BG, 
''DI "BK ·>EI "KL ''BM noM ''RM nnN 
2lJN, 2;,m', 2FP~• 2C¼R. 

0 2QR :~RR. ::'i:s: 2C'f, u2.ru: 
2RU. 2ZV, 2AW, 2CY. 2ARB, 2AXB, 2AID, 2ARD. 
2AWE, 2ASF, 2AWF, 2AQI, 2AHL. 2AQL, 2-\SL, 
;,:AWL. 2AIM, l!AFP, :?AUS, 2AHU, ::?ARY, 2BEA, 
2HRB, 2BHG, 2BFZ, :,MA, !30B), :!PB, (8CCI, 
sue, 3XC, :!BF. :JCG, 31H, :in,,. 3~'J, (3HJ), 
ilI.T, :,UJ, (3DM), (:lTM), (3QN I, 3ZN, ;lAP, 
:H'IP. (3LP). \3UQ). 3GR. 3SR. ~F'S, :i'l'T, 3'fU, 
UUV>. :lQW). i3GX). 3HX. C~WX). :JMY. :rnz, 
13APD). <3AQLl. 3ACM, HANN, 3AGN 3',NQ, 
3AAR. 3A0R (3AQRl. (3ACS). (3AIS). OAUW), 
(:iRERl, :1REV. -l'EY, SDE, ~VE, fiHJ. SBK, S'l'K, 
SKM, 8YN, 880 8BQ. R!IQ. HRQ HUR i<'/,H,, HTT, 
acv. SAW. ~LX. 8AY. :,DY, 8TY, 8VY, 8AFA. 
R.AKA, 8A.TB. 8APB. BACF, 8AWG, 8Af;K, BAYN, 
3AAO, RATO RAWP, 8ADR, !<MIT. ~AWT. i'BMA, 
8BFT, i8BLT). !!MC, llZJ, 9YK. 9XM. 9YM. 9ZN, 
t,LQ, !IT"I', 9AW, 9HER, Canadian :JBP, liKG. 

3BZ, Danville, Virginia, 
lRZ, (lTS). lANQ. \AJP. !lAZJl, lAZX. lBWI, 
!CCZ. ,2:0N, '.ll•'G, 2KL, 2KY, 2XE 2AFP. 2AGB, 
(2A.l!i1). 2A.JW, 2AKO, 2AWL. 2BND. !tFS. itHJ, 
(3HG), iaZZJ, i:>AA.ffi), {4C0), ,H'F. ILE, O<H,I, 
i5l'lA), ,AY, 8WR, STQ, 8DZ, 8DE, 8JM, 8QY, 
HLX. (KR.Tl, 8f\T, (8KM), SXM, ($NQi, 8KK, 
sow. (i<RK). gzz, 8DR. HXY, (i<r'B), (kUK), 
SVY, (8HAJ, 8,lQ, ~BCI, ~AAZ, SAGO, 8ADY, 
xA,JA, 9AW, !!ZY, 9DWK, 9AJA, f!AAW, 9DWM, 

3KM, Washington, D. C. 
Spark-3BP C,inadian, lADL, LIBV. (1AMD), 

1..ARY, lBDC, lBl)T, lBCF, (lBGFl. lBWY, JCAK, 
lCK, lCM, 1DH, 1DY. 1GM, 1IA, !OE. 1.SN, 
lZE. 2AHU, ::!AIM. 2AJE ,.1AQI, 2ARB, 2BK, 2EL, 
'.i.F'P, 20M. 20X. :lSQ \1WB, ill.A.Cl. :1AQR, :mw, 
:JHG. iHTQ, 3VW. .\BQ, H.1Y, f,DA, r.FV. r.zz. 
8ACF, SAFA, RA.FD. ,A~'S. 3AGK, 8AHH. BAL. 
8AL. SANV SASV, 8AUS. (8AVT), (8AWP), 
(8AXCi, 8AYN, ~AYS, i<IIBU, 8BDG, RBK, 8BCO, 
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SBO, BBOY, SBRL, 8CI, 8DZ, 8EZ, 8FE, SF'T, SRO, 
8HP, 8HU, 8!N 80I, i8RQ), SRU, 8SP, STT, 
l!'l'Y. ~uc, ~VF, SWA, kZAA, 87.D, 8ZN, SZR, 
!lAA W. 9ACY, HAGA, 9AIR 9CP, 9F'S, 9HM, 9HR, 
9LQ. UMC, 9ME, ;9TJHl, 9UU, 9Z,L 9ZN. 

C.W.-iAKB lANQ. I.AZJ, 1.AZX, lCAK. lDH, 
lTS, 2A WL. ,2FF. 2FP, 2RU, 3AHK, :JHJ, -!GL, 
8AHZ, SAIO, ~LX, HBK, 8BRL, SOE, 8NQ, -~QY, 

3AC, Balt'more, Md. 
lADN, lADL. I.AE, lAEV. lAMD, lARY., lAVT, 
lAW. lBAK, lBDC, ;!BDT), lBGF. 1BKA, 1BP2',, 
lBYS, lCAK, 1CM, lDEP, lDZ, lFV. !GM, lMK, 
lOE. (1SN), I.TS, lUN. (IZEI. 2AL, 3Ail\1, 3AJE, 
2ANB !lAPL 2ARA. 2ARB. 2ARD, 2ARY, 2ASU, 
2AWF, !tAWL'I, 2BG, (2BK). 2DH, 2DN. :l.EL, 
!2F'P), ZF'R !!,JU, :lLI, 2MZ, (20M), 20Y, 2PF, 
''RR "TS '-'TT ''UA ("UK) ''YK "WR ~WM ixA: 2xi:: 2YK.' 2ZL, ZAIA, (a AL). :IA.NU. (3AOS): 
31\QR. :t•\lrn ;JBG <aBP-CRn.), 3BZ, 3CC. (3l''Y), 
3H,J, HHS. :~HX. :JIG, <3IW), (!3KM), 3TM, 3UQ, 
rnVW) :lXF (:JXM), n.r. 3ZO. IBQ, HJY, 4GL, 
f>FV i;Hz 0XK ilACF. ;:,;;i;cs. _8ADV. 8ADY, R,\J<J, 
SAFA, RAFD. ~AFS, (8AGKJ, SAGO. 8AGS, 8AHO, 
(8AIB), !BAIM), 8A.JT, SA.JV, 8AJW, ~AN, 8ANU, 
SAOT 'c,M>Y 8AQV .•L~RD, (8AWP!, SAWS, 
(8AXC). 1sAYN), 8AYS, SBAF', 8BCO, $BDY, 8BK. 
SRO, (XCF'\, · i'ICG, ~CH. RCP. (8CV), XllE. 8DY, 
(H~:A) »E.T. SEO ~ESV. REV. (8Eil), 8FE. 8F'Q. 
8F"1'. 8FZ. RHO. kHP. 8HR SHU, 81D. (SIN!, 8IQ; 
$,IQ, x•,JTT 8MM. 8MK. 8NQ 8()A, SOI. 80J; 8PN, 
8QY. ( 8ltQ1, &Rt]'. SS.P ( 8TK). 8'I'T. 8TY, E;UC, 
SW\ ~W!\, f<WK KWR 8WY, !BW7.), fiXK, 
SXY. kYN, SZA, i<ZD, 8ZR. SZW. 9AA W. ~AEG, 
9 \ 1 A. !•~PS. fJASJ, !!AW. 9BG·; 9BO, 9DII, !lFE, 
\JFS. !iflN, (tGO 9HM, 9HO. &HS. 9LQ, 9MC, 
9ME, \lN.L (\'.f()X), 9-lM, r,nH, 9UM,. 9UU. 9WW, 
9XM. £JZC,' !)ZJ, 9ZT, !!ZN. ' 

4GL, Savannah, Ga., Oct. t-10, 
1.AW, OCAK). JUN 1'1'8. (2AKO). 12A,JE), 
(2~W1..), (2ZV). i,2FP), (~ELr. i2A,JFl. 12ADL), 
2ABD), (ZRU! i2DNI, (2GZl. 2MW, BZO, (RBZ), 
(3HX}, 13•\AE), :lMO, 3UQ. \8RQ) :mu. i4CO), 
(H'DI, •IBQ. (HJN), <f>OAl. f,~'V. r,ZL. ~VY, 
RACF :sR~L (x.TM), BVJ, 8H. (8AWPi, ~BC!, 
gzz. 8Al<'B. (8AMQJ. 8BCO. (KLX). (HLU), (kBK), 
(8.rnl. 18DE) (SAQF'I. ~DZ. XEIOX. SKM, (8NQI, 
19F'Wl. i9AW) .. ~ARK. 9AS,J, DXI, llCP, 9WW, 
9ZB, (9ZN). 9AVN. (90Xi, Canadians, 813P, (9AL), 
(9AWl. 

4EW, Wi.lmington, N. C. 
1ARY. I Az.r. I.BDT, lBG~' !CAK, 1.JW, lUN, 
lTS~ 2A.rw. 2A \VL, 2AXO. 2BND, 2DN. 21~~P, 2LE. 
20M, 2XA. :!AAE. 3-1\HK. BBFU. :1ACI, 3AL, :<BP, 
iCamuil:,n ,, 3BZ, 3IW, :n,P. axM, azq, szz, 4AS, 
4BE 4RX, .JRY, HlH. ,\EC, 4EY. ,lF:O, H'S, 4GL, 
,WN -HW. f.DA. ,,FY. r;xK. ~APD 8A.l<'S. 8APK, 
8BRU :<!\QV BBCT SBC xRO, 8HV. 8DE. snR, 
8DZ, 8FT. :-sHU, 8LX. xNQ. RI.TK. 8SP, 8VY, 8XB, 
R'.7N, ~ZR, ?ASJ, 9ME, !IOX, iJGX, nJH, 9UU, 
9ZN. 

4EY, Elizabeth City, N. C. 
Sparks-··! A~;V, IAMD, lAMP. ORDC), 1BDK, 

(IBDTI. !RFC !BPQ. tDY, lF'M, OGM), !HK, 
ll~T. 10E l.ZE. ('2i, .. InL 2ATM • 2A.lE. 2AJ.N, 
2ANL, 21\QI. 21\WK, 2BFC, 2BK, 2HCJ<', (2DAl, 
2EH. 12.ELI, {2FPl, (2;JTJi, 2NF, (20A), (20Ml, 
(2RMI, 2RQ 12SK). 2SQY. (2TSl. 2XQ, (2XF), 
(2ZM), (:1AAN> :lAC, HI\CM. !lAHK. &AIS. 3AP, 
3AQ, (al\QR). ,::\HG) :rnz. i3CCI 3CG (3DW), 
3EC, :JFR. iHGXl. :iHG, (aHJ), :JHX. HIW, 8KM, 
3PB (HHC). (,IUQI. nrx. !lVV, !aXF). azo, 
(~7,Z). (4RQJ, 4BY. -IEJQ, (4F'Dl, 4IE, 4JR. r.DA, 
5FY, 8AAH. !HACF). ~ADQ. (HAPBJ. 18APDl, 
8AGK, :'lAJB. ilA.ID, ~A.IT, SAPB, 8AT1J, 81\TJC, 
RAV, 8AVT, 81\WP, ~'IXC, 8AYN. SAYS, HREP, 
SBK, ,rno. 8BQT. SBZ, 8DY, SEF, 8ER, 81"E, 
SGG, 8GM. 8HP, 8HU, 8IT> (SIN), 8RQ, RRU, 
(8SP). 8'1'T, BVQ, SZD, 8ZR, IIACY, 9~'E, (!MC, 
(Ill Q l. !lZ,J. !l7,N, 

c.w.-,1ADL), llAZJ). (lBWK), lCAK. lCCZ, 
JC\\', lTS. JUN. 1.XX. 2AJF, 2AWL. 2BGH, l2DNl, 
2EL. {2F'P), 2GR. 2RP. 2RR, 2ZL, 2ZY, ,;AA, 
3AHK, (~A.QR). 3BG, 33BZ, 3CC, ,,DM, :1HG, 
3HJ, i3XF), 3ZO, (3ZYl. 8AOF, SAHZ, 8ATR, 
RBDU, xRQ, SBCI, RBK, 8BMQ, 8DR, RIQ, RHJ, 
SLX. ,;NQ, 8QY, SZE. 

4XC, Atlanta. Ga. 
Spark-2EL, 2F'B, .2BM, 8HS, :HW, 4EY, 4FD, 

4GN. 5EK. 5ER. 5FV, f:,HK, f,XJ, fiZAB, 5ZL. r.LO, 
8ACF, 8A:f'D, SAF'S, 8AGK, 8AIB, SA.JV, 8AKV, 
HANK, 8ANO, 8ARS, 8AXC, 8AYN. 8BBU, l<BDY, 
8BO, :WP. 8DJ, 8EH. 8FJZ, 8F'T, XHU. 81D, 81N, 
801. 8NAE, /IRQ, HSP, wrn, RUC, 8WY, 8WZ, 
8XE, :SXM, SYN, 8ZA, 8ZAA. 8ZD, 8ZR, 9AAW, 
9ACY, HAEG, 9AIR, !lALK. 9AQM, 9ASZ. 9AWZ, 
9AXU, !IDWM, 9FS, 9HM, 9JN, 9LQ, 9MC, 9ME, 
9MK, 90X. 9PC, 9UH. l!UU, llYZ, nJ, 9ZN, 
Canadian 3BP. 

C. W.-,2.AF'P, 2A,TF, 2A WL. !!BAD, 2J<'P, 2RV, 
2KL. 3RZ, :lMO. :rnF, :lZY. tizz. 4PJ<', 4GL, 4ZE, 
~ACF, ~AIO. SBK. 8BOX, 8BPL, 8BRC. xnF., 
SDZ. srrv, 8IQ. 8,JM, 8LX, 8NQ, ~RQ, 8VY, 8XK, 
8XM, 8Zfo', :~AW, 9ARK. 9A VN. 9XI, 910, 9ZB. 

4BX, Wilmington, N. C. 
l.AN, iAW, JADL. lAIN, lAMD. lARY. lAZJ, 
JBP, lBCF, lBDC, tBGF', 1CM. lCAK. lDY, lFV; 
lHO, lRD, lRM, lTS, lUN, 1 WNO. 2A,IE, 2AJF, 
2AJW, 2AWC, 2AWL •. 2BK. 2cc. 2CY, 2DA, 2DN, 
t!..EL, i!l!!V, 2.f~J. 2FP. '.?.GR. 2HP. 2JU. :,!LD,-
20E, 1.20M), 2RM, 2TS, 2UA, 2UC, ilJN, !lWB, 
2XF, nv, 2ZL, 2ZZ. !'.!AC, 3AHK. /1AQR. 3AS, 
:iBZ. 3CC, 3k}FV, 8HJ, 3HS,, SIW, 3J'J, :lUS,. 3UQ, 
:ivv, 8XJ<'; 3ZO, 2ZR. :lZZ, 4BQ,· 4CX, :;EV, 4fo'F; 
H'E. •1F'D, •lG.L, 4U, l>DA, 5F'V. f>XK, SAL, 8ACF,• 
RACW, 8ADO, 8AJ,'8, 8AFD, 8AGK, 8AHY', 8AIO, 
~A;]'f, 8A,rv. BAQV, SAQZ, 8AWP, 8AXC. 8AYS, 
880, RBCN, kHDU, ii.OE, 81)P,. 8DR, 8flY,. 8EJY,• 
RHU_, sIF, !{IQ. 8IZ, 8,JM, 8LF, SLJ, 8MQ 8MFD, 
8NK; fRU, 8RJ<'D, 8SP, SSW, RXM, 8XV. SZC, 
SZD, 82'.N, ~ZR 9A.F, 9AO. 9AAW, !!ARD. 9AWU, 
liCP, 9DWN . 9fo'I, 9GW, l•GX, 9LQ, 9MC,. !IME, 
~MEC n"'fEX \IRtl !ITQ, \!.UH; UUU, 9WP, 9WW •. 
9ZJ, l!ZN, Can. 3BP. ----

SCI, Frost, Tex,, October. 
SpHrk--f>AA, 5AJ. 5AO, i\EK, f,F'I. f>HM, f,IQ, 

r.TR, MX, f,KY, liLH, GLM, fiLO, 5NF, 5NS, {;PE,: 
5QI. GQQ, [;RB. r.XB. f,XI. 5XT. r,xu. ijYT,. f,YZ, 
f:iZA. 5ZAC, 5ZO, f>Z.J, f>ZL. fi~O. fiZR. fiZU, 5ZZ, 
r,1,z, 9AEG, 9AEK, 9AUO, 9E:L, 9F'Z 9MC 90R, 
£•PS, 9XM. 9YAK. 9YM !!YMM, 9ZMC, 9ZU. 

c.w.-~-4KO. •lLE. fiBB, ,,Fe', 5LA. f>ZA, nZL. 
HUK, ~VJ. '11,VY. 9AAU, IIAAV, 9.ARK, 9.AVNf 
9KV, f•XAH. 9XH, 9XM, !lZB. 

SIX, Dallas, Tex, 
6AJ<', rnAL), »DA, oDO, oDP. (5DW), 6ED, n_EH, 
r,EK. (6EW), f,FA, fiFO. r,FR, f,AK, 5AZ, (5-lC), 
(5LEI, 5IQ, HR. :.UI. nm. f5ULl, i5LCi, H,O, 
ioMEl, 5MM, 5MN (6NCl. (5NFi, (5NTl, oNK. 
'5NS), ln(H), (5PE), (5PT), (5QI}. r,QQ, GRM, 
f,RR, f,XB, f,XJ, 5YI, 5ZA. (5ZC). 5ZF. ,;zt, 
GZO, 5ZI, liZU, r,zx, (5ZAF'), aZAG, (nZAM), 
llAX, GIG, 5RZ, GWV, 7YI, 8DE, 8TY, 8AZF, 9AC, 
9BT, \JCT, \IEE, 9HG, 9HM, 91.G, \l1V!C, 11PM, 
!IPS, OlTU, 9WT, 9WU. 9WZ, 9Ji'.I, 9XM, 9YA, 
9YI, 9YO. 9ZB. 9ZG, 9ZN, 9ZY, 9ABB 9ACB, 
llAEC, 9AED, 9AEG. IJAEQ, 9AEY, !lAFX, 9AHG, 
9AMU, 9AOU, 9ARB, 9AWK, 9AYC, 9AY'W, 9DUD, 
9DUG, 9DZJ, 9Y AK, 9ZAC, 9ZAM. 

SLO, Miami, Okla. 
Spark-4BY, 5l<JK, 1,ES, 5FO, 5FV, fiHK, 5HL, 

r,HZ, !HR, f,~rn, r1.lR. f1LA, !')LC, f)NF. (f,NK), 
5NR, ,,NS, 5QI. f,QQ 5QS. GQU, i,RA. 5RB, f,RJ, 
5RZ, r.t.TV, faXB, r.XI. f,XJ, faZA, SZD (!\ZL), 
r.zs. 57.U, 5ZX. fiZAB, r,ZAM. GAY, IJWV !<BP, 
8DE, 8DR, 8EM, 8EZ, !<J<'T, 8SP, 8T,T. STK, S'I'T, 
SYN, 8ZR. 8AJ<'B, 8ARS, 9AF', 9DM, 9EE . (9EL), 
(9F'T), 9FL, 9F'S, 9F'W, 9GI. \9GNl, 9GQl, 9GY, 
11HM. 9HO, !HY, 9,fN, 9KA, 9KO, £lLW, 9MC, 
llMQ, !lNQ, 90A., !lOR, 9PN, (9PS), 9QM, 11RY, 
9TL, 9TO, ll'rY, 9UU (9UW), 9XI, !JXM, !!YA. 
IIYM. \\YO. 9Y'r, 9ZB. 97.C, 9ZJ, 97.N 9AAE, 
fJAAW, 9ARU. 9ABV 9ACB. 9ACL, 9ACN, 9ACV, 
19ADR). 9AEG, l!AEY, 9AF'F, 9AF'X, !J.",lF, 
!iA,JH, llALK. 9AMA, (9AMK), (9AMV), 9ANF, 
!IANP, liANU, !IANX. (9AOUl. 'JAOW, 9ARZ, 
9ARK, !IASJ, 9ASN. 9ATN, 9ATP, 9AUO. 9.\WZ, 
9AXU, !tAYW, 9AYZ, 9DEH, 9DFL, (9DHB), 9DHG 
llDII, 9DJX. !JDKX. 9DQQ. 9DTP. i9DUG), 9DUN, 
9DWP, 9DWW, 9DYA, 9DZO, !iTEY, 9XAE, 9YAK. 
~ZA/1. 

C.W.-·-lANK, rnwr. BBL, 3AAE. ,!BQ, 4EN, 
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HTJ, 4FF, 4KD, · 4TBZ, f,ZA. ~AL ~BK, ~BO, 
1-!DE, 8TIR, 8DX, ~DZ, 8GL, i<II, ~[Q, HJQ, 8LF, 
8LQ, 8NQ, 8NZ, 8RL. ~fTK, EVY. RXC fone, 8X11/l, 
S7L ;.AAZ ~"CF ~ . .\KW ,.:.;.\vq ~R~""x r~"·w· ~EK·. "iii.:Q. · !lVE; ';;:in. liXM; "!lZB, ·~zY, · i/ua: 
HAAV, ~ABU. 9AGG BA,IA, SAMB \IASJJ, 9AVN, 
!iAWZ, i~DHB), 9DJB. rmYG. HXAE. 

5.JR, Enid, Okla. 
faDW, fiEK, rBlJ. 5.FO. ;;GG. i,HI. 1: 1\HK). fJHV, 
5HZ, HF. f;KW, [,LC, ,;Ne, 1fiNS), ifiPG), {5PUl, 
(5QH), UQP), aQS. f>QX f,X.J. f,YH. r,YV. f,ZU. 
l>ZX, i;ABU. i9ABG), 9AFX, 9AJW, 9A.KC, IIAMS, 
tliNt•', 9ANK, \1ANP, <iiAUOi, f!AXM, 9AYW, 
f9DFL). 9EL, 9Hll!. 9JF, !iKO, 9KS, 9LQ .• ~MC, 
9PS, 9XAE, (9ZACI. 

57J.., Little Rock, Ark. 
2FP, ,rnp ;/f'8, .IBQ. -IDH. 41-'D, aGL, ,HE, r.AJ<', 
[,DA, r,nw. ,,EK, t.EW. <iFA, 5FV, GHK, 5HL, 
6HV, GHZ, GIG, !HE, 5IR, r,IS, &IT, r.rx, 5JI, 5,JR, 
f;f~P. r,LC. :iLO, f1NF. f.Nf, fiNK. f•Ni.;:;, !iNVJ 
50X, 5Ql, 5QQ, 5QS, f.XI. f,XJ. 5ZA, 5ZAF', 5ZAG, 
f;ZAM, 57,C, 5ZS, r.Z'r. 5ZU. r,zx RAEZ, 8AFD, 
Ii.ANO, RBO, ~BT. f<CF, HOE. XEZ. XJST, ~IV. 
~KH. RLF. HLX. ~TK, l<VY. 8XH, 8WY, f!AAW; 
9ABU, 9ACB, 9ACL, 9ACN, 9AEG, 9AEQ, 9AFK; 
9/\.GG. 9A,JW, 9AKC, 9AMA, 9AMK, 9ANF, 9AOW, 
9AP, \IAPN, 9APW, 9AWM, 9AUO, 9AWX, 9AWZ 
!IA?:A, 9BP. 9CP, 9DEH, 9DFL. 90HG. 9DUG: 
9DWM. 9ED, 9EL, 9FS, 9FU. !WW, 9GN, 9;fN, 
!lKA, flKO, 9LQ, 9M.C. 90X, 9PS, 91.TW, 9WI, 
9WO. 9WT, 9Y A, 9YM, 9YO, 9ZAC, 9ZB, 9ZJ, 9ZN, 

6PH, Whtie at Sonora, Cal. 
t,ZA, 6AAU, 6ABP. GABR 6ABW, 6ABX, tlACY, 
6ADF, 6ADL, 6AJ<"A, 6AF'N. 6AGF, 6AGX, 6AHU, 
GAIB, ,;Arn 6,IH ~AKL, 6ALK, IJALU, 6AMN, 
6AMW. GANG, GAPE, 6APH 64.QU. 6ARK HATV, 
tlA WH. GBAC. 6AF. 6AK, ilBW, 6CH, iiCP, 6CR, 
6CV, GDA. !H)P, llDR, !lEA. ,;EB. 6ER GEX, 
6J<'K. sm. 6GF, 1,GR, 1,GT, 6HY, 6tc, ,ma, G[M, 
tP!'l 6,ff,1, r.KA ;;KL. 6KC. 6KM, 6KP, tif.C. SLE, 
6MH, 6MN, 6MX, 6MZ, 60C, 60D, 60H, tV\111, 
600 60T HPT llPR, 6SK f,TF. wru, 6TV, GVK. 
6VX, 6WG, 1;wr, 6WR, ,;xAC. 6X~K 6'"'Tl 6',1{, 
6'>:U. ,;'l.O:. ,BK, 7BP. 7CC, 7CY, 7CZ, 7Fm, 7FI, 
'tGA. 7IW, 7KB, 7K,T 7NT., 70T. 7MP, 7Y i\~ 7YS. 
7ZJ, 7ZM, 7ZT, '7ZW. 7XT), 7XG. 

6-6 CT S,m ose Cal. 
6AR, 6DD, 6J<JA, ll!l:H, 6EN, 6ER, r.GF, GGI, ,;HY, 
!lfC. GJY. llKl\, GKC. 6KP, GLC, 61'/fH, soq, 6SK, 
6TF. ~XE fiXP.N. t1ZB, 6ZM. ~)ZN_ tP>;R €.7.U, 
67:X, !lAAT HAHW tlACY 6ADL iJAFN. GAGL, 
f>ASH, r.A;1w i,ALE. '1A1,U, »AWY llBAA, 7FI, 
7(;A, 7IU, 7IN, 7LI. 7NW. 70Z, 7KB. 7ZJ, 7ZT. 
7YT. 

6AOW, Riverside, Cal. 
f.7.A., iJAC. B'>K fJBA 6CP 6DA, !irHJ, 1;EA, 
;)EF. BF,(; •JF:N, 6EF, Cf"r. f,(;I•'. nrn, 6GR, (SGT). 
6HY, 6<r.. iHF tPK ii~,-:-:. i.tl'.VL flrFJ (:lY, f.Ki\.~ 
GKC\ 6KH. 6Kl. 6KP. tiKS, 6KY. 6MB, 6MC, 6MG, 
6MK. liNY 1-lOB i~(H) ~PI. iiPJ. tn)P. tJP-q,, t~PY, 
6R. llRZ. CSK, ,!TF. GTU, GTY, IJVK, 6VX, fiWG, 
ti\.VT -~xN, (lXD WZB 6Z.J. ~·~~N. W7 R 6~,,u. 
t,ANl', fJAAU, tlAHG, 1lAHO, 11ABQ. 6A.HX 6i\.C1R, 
GACV, i'iti\rtT,. f;A~~f, l~Afi~Z, t;.:.\F'N g~f{f.'. t1AGH. 
6AGP, GARB. 6AHD, 6AHO. 6AHP, BAHQ. 6AHU, 
GAHJ, RAID, ,:;Aro, 6,l,TW. ii,\.f's. ;;,\T,E il,\LP, 
(i1dTT, 6A.MN. '1AMQ 6ANC, t~ANY, GAPH 6AP0, 
f.iAPZ, •1AC)'r, ~'iAWW-, f;.\--.,0. RAT<;, f;ATO ~i\TQ, 
r.ATTT, GAV·~, t,AVI), fiAVK, t'!~VO. 66.VR ti--\.V~. 
6AVY. G",WH ~AWI BAZE f,XAD, 6XAC. tiZAE. 
~·H.M. 'iXD, ·--;·YA. 7ZM, 'i'Z'T. 

61V, Riverside, Cal., ftuo;. 2-Seut. 26 
fi7.,\, r,1/..T, HAC, ,;H;, 61\K GL;,R f>BW, ;;r'H ,;np_ 
11c"R t;f·:v, i tFi.A., f;np ,;n'T' 1JE 1\ (>F:H tU:CI<"\ 
1:'LEN, 6lijft. EH~lX \:,FR ~iF'H. OF·K (iF'T, t)f'!F. tHi-M, 
tJnP. tHiR 1601') ~•He tiHY (.JC iH8. Ch:\, ,a,;:c, 
iH~M. 1;KP. nKx, ()i C iJMH. {;ND. i~f)(\ 1:;oH. 
6PJ. BPR fl;>K, wrF. BTV nVM. 6VX (lW7,. ,;A /\G, 
,;A.AH, 6AAK ,;/\AT 1:/\ATT fil!iAV r:Ai\W. f.AH"f, 
tiABN. G.ARW, rJAHX, 1:iAf'!R, ~).\CY, OAn~. HA.nL. 
6AOP. 6A.ET. HAEZ 6ANF'. i';.\GF, 6~(/P, 6A1'N, 
6AFE. ,;AHP, <:;,\TR ;J.l,lC, 1;.;,10. 1:,\J() ll~IW. 
<;AftJ, 1:AlH. 1:AIK, ~AKL. 6ALE. (:A-MW. •1ANK, 

GAPL. <.BAOW I. ;;APE, ,,,APO. ioAPZI. tiA'l'B, 
flA'l'F', !lATG, 6A'l'V, tlA'l'Q, liAUL, !\AVB 6AWH, 
~A 'f"V,~ GXAC~ ~XA!,J,, 6ZB~ ~,.:N. "6~.u. ~~x. ,:~~E. 
,BP. ,ED, ;}I. ,hA. ,t:rS. ,OZ, 1YA. (XD, 
7XF~ 7'.lB. 7ZJ. 7ZM, 7z•r* ~~A.YS. 

'7KP, Seattle, Wash. 
Canadi~n: iiBR XEQ, XEV: 6AE, •lAH. ,;DP, 

tll<'H, !iGF, liGR IJHC, tltc, 6KC, 6LC, 60H, 60P, 
i!TU. ;;vx. HWL. <>ZB. IJAAR. IJAAT. tlAAW, 
f,;ABM, 6ABX, oACR, 6AER. 1P,EW, tiAEG. ~,AGF', 
frAHM, 6AHV. llAID. 6APE, 6APH, llAWH, oAWY, 
ZAW~ ;;~A. r~c. JHG. Z~P. ~~B~ .. · 7,.,CB. 'Lee. !01!1. 
,ED, ,EN, ,FT, ,EO, ,GA. ,HF, ,HI. .10. ,IN, 
7.lF, 7.f'f, 7KB, '7KM. ~7J.,S). 7LW. 7LY, 'lMY, 
7YS, 7ZB, 7ZJ, '7Z1f, 7ZS, 7ZT. 

7LU, Greybull, Wyoming 
:c,FO, !•HK, 5,?-A, n~'.V, liA,cEZ, 6~LE, t<:M.• :.J?,H. 
71:'"'I. ,HW •• JQ. ,MO, ,MP, 1XD. J/Jh, tiJU, 
xNQ. (•EE. f!HM, 9MC, !)WI, 9ABU, t>AEG, 9AEY, 
9A1''X, !lAGN, YAJP, 9AMll. '.1ANF, tlAOU. !!AltZ, 
?AYW, 9AXU, ~!>FL, 9DZ,J, i•Xl, !<YAK, :1:w, 
l!ZY, l•ZAC. 

7XD, Billings, Mont. 
&HK, 5LA, r,ZA. 1)ABX, iiAEQ, !6AEZ), 6AJ<'T, 
(6AlBl. 6AIZ, HALE, t:\APE, \6ATQ), !6AWH), 
SAX C,W .. i6CV), 61<'1, (6GR), GIC, (60T), &WV, 
6XG. (6ZU), 6ZM, 6Z8, !7HMI, !'/HW), (7IM), 
(7LYl, (70Z), 7UT, (7XQ). 7YA, 77:E, (7ZG), 
(7'7,Jl,7ZK i7ZMl.7ZN, <7Z0), 7ZR, (7ZS), 17ZT), 
RXAD, 9ABU, i9AEG), !iAEY, 9AF'W, 9"-!iN, 9~M, 
9 ... MR [!ANF, 9ANK, !1AOU, 9ARZ, 9ASF, 9AYA, 
!9AYSJ,, 9DLJ, 9DSG, 9DtJD. (9EEi. ,.9HM), 
9HT, 9HW, 9JN. !!LC, 9LF, 90E, 901, 9PN. 9PS, 
ilSTK, 9XW, (9YAK), 9ZA, 9ZAC, 9ZC. 9ZN, 9ZUG. 
9ZY C.W. 

70T, Boise, Idaho 
liZA. 6AE. 6_A K. t-AW, 6AAM, 6AAU, 6ABJ, &ABK, 
GABM, 6ABX. 6.\CR. 6ABI, llAEZ, 6AF'N, GAGF. 
iiAGG, GAGH, 6AHT, tiAJH, 6ALE, 6AT,V, 6'iNP, 
~APK 6~':t:11• 6A,TQ, _6ATV, __ flAVB,, ,6,AVY I\A_Y.:,1!-· 
hA..WV, bLP. 6CV, bDP. tiEB. ttEV- bER. yF__,.z, 
i\FH, tlGC, 6GF'. 6GI, 6GR. 1rnw. 6HY, 6IC, tllS,, 
1;17.U, 6KA. HKC, llKP. GKU ,rn:x 61.K. i\MK. 
60H, HPJ, 6PR. ,,QR. 6R4 6SK. 61'U, I\VM, 6VV, 
•WX, 6VY, 6WZ, 6YU, 6ZB, 6ZC, 6ZR. llZU, 7HP, 
,BQ, 7CI. 7CN, 7DH. 7ED, 7Fl. i7FTi. (7F'Y\, 
7GA, 7GK, (7H.J). 71N. 7IU. 7IV. 7IW, 7KB, 
7KM. 7KS, (7LK), !7LN), 7LR, 7LU, 7MO, ?MP, 
7NL, 7NN, 7NW, ,70Kl, nm, 7XF, (7YA). 7ZB. 
7ZG, 7ZM, 'iZT. 9AYU, 9EE. 

H. H. Howell, Medford, Oregon 
6AH, 6AK, GCV, 6DG, oDP, 1\EX, 6GF', 6GO, 6GR. 
tHM, f,IS, ~KM. 6LN HLU, ilOC, IH)'l', SPJ, tlRR. 
GTTT, llVK, 6VX. ~WR. ;;wv c.w .. GWZ, ilXB, 
6XD. ;;x1. (,Zn, tlAAU, i;AAW, ,;ABM, ,;ABX, 
1lACR. t!ADL, (,A~'N, ;;At;F', 6AID. 1;ATH. tiA'rQ. 
fl~TV. 6AUB 6AWH. 6XAB fone. 7BP, ,CN. ".DH, 
7En, 7FI. 7!M, ?TN .. 7IW. 7KJ. 7KM, 7LY, 7MA, 
7NL, 70M, r:oz, 7XD, '7XF. 7YA, 7YG~ 7ZJ. 7J~M. 
7ZS, "/ZT. 

10th Fwld Artillery, Camp 'Lewi•1 Wash, 
July to September. 

\CB, C,B(; f,BF, SCT GF.R ,,m, 1\Z.\. llAK. ;;AM, 
f1Hn, i:LBW, UOY. tPTW_ fJER. HE!'"~. tiGO. t:H}t'\ (iHU. 
i:.HX. GIC (\ID 6FH. 6KA. llM K 60H. 6TF, ,;vx_ 
t)XG fiXW. t:iZA, iiZM, f,7.R, fiZH. f;AAf,{. t3A~Q, 
1,AHW, GABX. (;,\,CE, (;ACR. GAE?'.. GAJ;,'N. ,;.\F½. 
Gl\!;F. ;_;,\(;X. IP.KM BAI E, <,AMV. 6APC \;AWH, 
iiX.\C, 7flL, 7BP, '/BS, 7CB, 7CC, 7C",, 78'1, 7EK. 
'/J>'L ',FT, 7C:.\, 7!C, 7IN. ,IM, HY. 7K J. 7N f. 
7MP. 7X:D. ",'ZB, 7ZJ, 7ZN. 7Z$, 7Z\V, 9AX. f1~E. 
HXI. 9ZC. 

88TN, Lansing, Mich., Crystal. 
tM\A, lAW ,'.~'K ~:AL. :!BB, f,BK, ,,LD. r,RL. 
,,FK. r,FV. 7zz_ '"IN. , \N, ,,nc, ,N7., ;..;,.w, ,,wr. 
,;yv KAGN ,,BB 8BO. sXE. 'ClfP, ,SM. ~>'K 
2ANK. '>AFD ~AAK, ;, .\.VO, >'.\L. "JI!<", ~.\r)'. 
gry niP. :08Y. iYN ;•l:IPU, •ALW. \!V'R, \ll]U, 
9JQ. 9VO. 9FS. OAC, 9QN. 9~DY. 9CN, 9EE. 9Af8, 
~,·1x, \Jl>lM, \lf.AC. \!YA, fJ'\C. f•HM. !i8B, !(ND, 
9FR, J)NQ. VACI,], HOK. \IME \ITTN. 9tTM, _ '.tXM. 
\101/., \JF'r. \!AN, (>AYN. !iFC. 9ZN. 90Z, 9AWA. 
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8DE, Akron, 0. 
0.park-····•llADL), !ARY, !HOC, lHK, lZE, ,2AC, 

(2AlM), ~ARR ~BK. ~DA, (2ELJ, 2FP. 2JU, :!NI<'. 
::OM, ~TS, ~UA, 2WB :!ACM, :•:AIM, ;/AQR, :JCC, 
:IHJ. :JHX, :',IW, :1ou. :1uc, :111Q :n::F. :JZO 
4BQ. i4EY), -WN, i',DA. f,F,T, fiFV, r,ZL, i8AAV): 
SACF, «AJ<·lJ, ~AHH. :-AIM, ><A MB, KAPB ~ASV, 
8AWP. ,,A\YXI, :oHEP, ~BOI. (~DY), ~gJ<', ~l<'T, 
(.~GW). ,;HU,fsHTL BKK, (8MMl, (800, 8QM, 
KRQ, c,RU, ,::,P, sTK, (XTT), sUC, :n/P, iiVH, 
RWY, >.)G, bYK ;,'lD, •~ZN). ,.ZR, 9AAW, 9AMK, 
9AWU, :1AWZ, !iAYY, (!DAX, i9DOTl, !:iDWM, 
(\l~'SJ. :>UN, ilHR. \IKO. ~LQ !'MC. 9ME. tlOX, 
9QH. VUH. ,9UUl. <9Z,)), i>ZN, Canadian 3BP. 

c.w.---JA.m, lANQ. lAYL, lAZD, (!AZ[), lBES, 
lBY. iCAK I ll{ZJ. ( 1'1'S), ( lUN1. 2AFP. 2AJ.l!', 
2',_JW l"•'l.WI l ·•BAK '"DN ''E'X .''CR i''FPl 
(21m>', 1:::itm.' ~x:;\. ~z'L: <aAEi\/(, · 1'iiAQR1.-:rnz'. 
,;;GR\, :,zz, (4GL), .izo. (&DA), 8AFO ~AIO, 
HAKJ, <.<AZ!, ~ARW, iHAWX). (8BEF), (8BGDl, 
8BK,. Y.BQ, :<CF. '.<DR. :,fl{, ;<'~'O, S!iW, (HH,Jl, 
(8.IUI, ,xLXl, iOW. SVY, SWR. BWY, (~XYl. 
>iZB, 8ZG, t;ZN, (8ZV), /9AWZ), (9FW), OZY •. 

SAOI, Columbus, Ohio. 
lAW, lADW, !A,J,T. !ASP, lBN. 1BDC. lBGF, 
1CM, lCAK: 1DZ, 1DRT 1FN, 1fl1VI, lHK 1H], 
l'l'S, .lZE, .,1_1\U. ~,\ID, 2AWL, 2l.lK, 2DR C.W .. *lid~• ~.,f~r· ~~-•RA.,2H~: .. :!JT.\ i2~{L,. iKP, .20,M. 2}VB. 
, .. X.'\., "'·L, ..... f,R, .. BZ, .. H.I. ,\KM, ,H\ P, ,,XF. 
4A<l. HH.)., ·lUA. -\PH. n:v, lf'll, ::F'J<', -IGL, 4GN, 
1,IB, l½L. f,llA, :;ED, f,EK. (1\FV), ;;GN, (;HK 
1',IL. rnz, f>XK, fi7.A, G7.L, (><ADO,, (BAER). SAJ<'B'. 
HAFD, 1eAFS). SAGK. 8AHV. 8AIB xAIM. XATO 
RAITT, SAJB iSA,fE). (8AJK), 8.'\,JV, (SA,[Xl'. 
(HANO>, ~-~NY. sAOT, ~A(J:t, ~ARK (KARUTl. 
i!AflA, ~AWP XAKW. "RB, (HBBU), 8BCO HBDO 
81:lDY .. i.8BF,NJ. _\8BGFl. i8BHO), {rnrsi. SBK: 
(8BKJ>, (HBMW1, (HBN.'\'i, /~BO), ~BOG. SBRT., 
8CF, .. XDE . sDZ SEA. BEB. :,EZ ~FE •. '<J:i'I, SID. 
RIQ. bJL. 8,JM :'\KK ,SML, ;sOI, BRE, fRQ, (8'-\P). 
wrc:. ~TK, i-TN, ,TT, :STY, (f<UC'I, !•:WI'\.. ~WY, 
(~WZJ,. <XB xXV, ><YN. (K7,AA), ,.7,R ~7,F, 
8ZN. (8ZRl. 9AAY, f9AAW), 9AGG. 9AIR, \•AMT' 
9AMV, 9,1N~, ~)/!NC. flAOU. ft~S-l,. f!A80 9A.wz: 
9AXU, t•AYK._\lAYY, !!AZA, 9BP. \ICP, 9CX, 9DBU 
9DIH._ yon .. 9DSB (9DWM), 9DZL, (lDTA, 9FN: 
9F'S, \H;N, imx 9HM \!HT lHA. 9KO. 9KK 9LQ 
\!MC, 9ME. f!OX, 9QH, \!TV, <9UHl, 9UU: 9XJ: 
!!XK. 9XM, 9YB, 9ZB. 9Z,J, (9ZNJ. 

SANW, Niles, Ohio. 
Sparks: lAM. 1 AMD, 1AW, !.GM. 1.7.E. ~ASL, 

:lAZL, :rFP, 120M), 2WB •. 8AAN._ aAQR, :rnL, 
3~W, :~XF. ,JHF, :.~DA. ;)f,\f. F,FV. fi½L, r.zz. 
!8AAV). (xAFD>. ,xA~'G), SA~'S. isAHU XUB 
SAIM, 1,-;AKTl, 1iiAKY), (8AMF). R•\MP.' 8.'\NX: 
8AOT, xAPB ~APP, 1xATZl, ~AVT (HAWPl, 
i,8AWX). if\WZ, xAXC, i<.<\YN. Xflf!TT, xRDP, 
(RROYi ~BPK 8AL, SBK. 880 8CH. 8DE \XDY>. 
8EB, ,xEZJ. ~FI, \8GWJ. ~HB, SHC, 8HP. SHU. 
8.JI.,, 8,IP. IX.TU). ~01, IXQC), XQH :<SC, sSP, 
8TK, iX'I'T\, snc 8WA. iR'W,J), 8XE, 8YN, 8'/,R 
87.Z, !IAAW, 9AEQ HAIR, fl",SP 9.'\W?:. 9AXD, 
\!AZA, 9DCB. (9DWM), nJMT, 9RM, 9BP, 9CP, 

SBRI. Rome. New York 
SD 0 .rk-1AB 1 \SQ, !",WK IBDC. !BDW 1BGF 

lBOK, 1BZ. 1HK. lHO, !KM, lMK. 1T,T,- l7,E: 
2A fF "BD ;•BDC ''BK ''BM ''FP ''f'M ''OM 2PT •.,RC '"RM :,SK :, [! ._ ''lTP ··•wB ' 0 AQR 
3BMU~ rn'r. "31w: ssk,' 8 .\BB, 8°'..\F, SAGK, 'rn'APB) 
8AQS, HAXO, (f!BAC). 8BDP. 8BMZ. 8BOK 8BR.'\: 
8DY, ~FW, ~HU. ~TZH ~MA, ~SA, HSN, fiSP, 
8SU, i>TOD, STTPB. 9BDF, !IBWM. 

C.W ........ , A>I. LAW !GM, lXB, lX:f. 2A,J, 2AJP, 
2A,TW, 2 <\QR, 2A WL, 2KL. 2KM, 2KP. 20E, 2RV, 
:!AC, :l_AWI, _;!KT, 3ZL, 8AFD, 8AJ. 8BAA, 8BMA, 
1-HJE, HIQ, ~XM. 

!ILJ, Washlnf!ton, Penna. 
Spark: !AW, lAMD. lBTJC, 10.'\Y, lOM, !!A.TE, 

2BK, 2DA, 2EL. s•:~·P. 2KM. \'.NF. 20M. 3AQR. 
3BK. :ice. 3H.T. 3HX. 31W, :lXF. -IBQ, 4BY, 4EY, 
5HV, fiXK. f>FV BAGK. 8.'\YN 8EV ~AWP 8Af'Tl, 
8EZ. 8AOT. 8YN REA, 8TY. 8T,T, 80C, 8.c\PD, snv, 
'il"-AW. 9AJG. 9AWU 9DLX 9FS, 9GX, 9LQ, 9HM. 
9M.E, \lMC, 9MK. 9HR, 9QH, 9UH, 9UU, 9ZJ; 
97.N. 

c.w.--·\AZD. lAZJ, 1CAK. !MO. 1TS. 2APP, 
2A,TW, :!AWL, ~BND, 2EL, 2RM, ~RR, UL. nv. 
''AAE '0 ABV "AHK '!CG ''FP '''MO ':"''l' ·\GL 5nA. ·~ .. iFQ, · c/A.:1P, ·BAYW.') ~A'ui :~AHZ. \ttAF: 
fiRPL, iBDU, ~xK. BCI. SZV, SVX, SXM. BOW, 
81-'l:I. 8WR, 8DE, ~NQ, ~IQ xAC, SCF, ~DR, ~PX, 
/"\PN. XIV,_ SHA, ?XV, 1t!sVY. -sBoy, 8:XY, x.lQ. 
HANE, !lAJ.A, 9AWZ, 9RV, 9UD, BZB, 91,Y, 

8ANM, Pitsburgh 
Sµark-! AW, !CK, lCY, lDY, iGM, lHK, iHO, 

lZE. lADL, lARY, lBDC, lBD'r, lBGF. ~BK. ~HA, 
~EL, 2FP, 2JU, 2N1'', 30M. iTS, 2U I\. 2 WB, 
11.',~M. ::ADL, 2A1D, ~AIM. 2AJE 2ARB, 2ARY, 
2.BMF, 8.BP (Can.). :tAC, ~CG, :1<:~G, BDM, HDW, 
;;GX, ;;HB, 3HJ. :;HX. :JOU, :JVW, :iXF', :,;,;y, 
3.\HK, .>A4!R, !BQ, 4F)Y, fiDA, r,FV, DHK, f,XK, 
;,.AY, "80, SCP. 8DV, ~DY, ,s'!llA. HEV, 8FE, 
.,FT, RGO (d'llite). ;<HG, SKY, 81,W. SOI, xO.J, 
SRG. ;~·.SP, s'rT. ~.UC, i,;V(-l, '1fWY. P,YN, 8Z~~, 
SA.FD, i<AGB. 8AGK, 8AHO, ~AIB, 8AKW, 8A,JV, 
,AMQ, xANO, ~AOT, SAPB, 8AQV, 8AUY, SAWP, 
~AYN. ~AYS, ~BOO, xBDO, 8BDU. 81:ITG i;RTV, 
!iBP. 9CP, 9DL, OFS. flHM, 9HS. 9LZ. \iMC, 9MJ,.J, 
~NQ, •,1PC, HUH. 91.JU. 9Z,T. !17.N, flAAW, !lAEG, 
llAFD, 9A,JH. \JAMK, OAOU, OAQM, !JARK, 9AWZ, 
\lDAX, llDWM. 

(>.W,- -!qN, lRZ. 1ANQ, 1AWP, lAZJ. lBWK, 
lCBJ, iCCZ, 2DN. 2EL. 2l•'P, 2ZZ. 2ACT 2,UF', 
2AJW • .'.!A\Vf,, :~AXB" :,i'.1:\?:X. 2BFZ. a:~N, :i;zz, 
4GL, ,rnA. SBQ. 8DE, RGW. 811, 8IQ. SJQ, ~LJ, 
~I.V, 8NQ, i<QU, 8WR, ;<AJP, i;AOC, ~ASB, 9AW, 
9.f.'W, HZY. 

8SP, Fairmont, \V. Va. 
lAW . .tALK. !lAMDl. OARYI, 1B'1T, l\~E. lAZJ, 
lHWK. lCAK. lQN, lRZ. 1'1'S. 2AIE, (~BK). 2BR, 
!WY, 12DA), 2EL. (20M), (2WBi, 2XF. 2A,IM, 
12,UW>. V1NT. 12AWL). il!AYZ), ,'.BND ~FS, 
2FP. 2RU .. ~XK, nL, (Can. BPB), and (8KG), 
;J,\AE, ;:JAQR), 31:lF, 1:IIJW\, 3HB. ,iou, (BXF), 
HlQ, •4EY), (H'n), JXK 1.4GLJ. oDA, (oFV\, 
f,RZ. r,nA, (~ABP). 18AF'S). (~AGK), /ilAIB), 
(8AJT!, 8AMJ, \~ANO), (8ANYi, ISARD). ~AS, 
(HAWP) !SAYN), (~",YS) \X.'\XCl i8BBU\, 
~HDY, :rnK, ; 8BO), 8CF, ( 8EZ). ~.fl, 8~'N, (><HP\, 
(8,TF\, (8,IV). (KO!I, oPM, 8RU. s'l'K (8'1'1'), 
18WYl. 8WZ SXE sYN (8ZAA\. (87Nl. (8ZZ). 
8ADY, 18Al0i, 8BK. ~RQ. sRDU 88'1.'\, kCF, 
,xnE), 8DR. RDX. (8.l)'Q). 8HJ. /II, (XlQ), SJM, 
SL,J, (8QY), 81JK, pWY), ~WR fXS, SXV, 
(9AAW'o, \lACA, 19ACCJ. (~AHMl. (9.'\IJ), 
(9A!R), <9AJSl. (9AOI), 9ARM. (9CP), 9DZL, 
(9F'S), ~GN, \>HR, 9MC, (9ME), \IMK, (90Xl, 
\9UHi, 9LQ, 9RS, (9lTTJ), (9VQJ, 9ZAI, !iZJ, 9ZN. 

9DMA. Caledonia, Minn. 
tFP, ~HG, 2RP, 2XA. 2/l.WL. zBRB. :rnP. 3BQ, 
rnz. f.AF, f>RQ, nDA, f,ED, oEK. r,FV, oHK. r,HZ, 
i)IR, G-JD. nQt. 5QS. r,XB. r)ZL, fiZP V.ZtJ. GZAD. 
fiWV. 7ME, 7ZO. 8BK, 8BO, ~BR. RCF, ~OE. 8'1R, 
SE.\, BEB, ~F'I, sJ<'Z, 8HH, 81Q, 8fV SKK. 8KM, 
8LU, 8LX. 8NQ, xNZ. xRU. 8T,J, 8'l'T, Bl.IC, ~u.r, 
xUP, VVY. SWI. ~WR, ~WY, ,WN, flZD. 8ZN, 
.SACY, sA.~'S RAGK. 8AIC. 8AIO. 8ANO. 'i'.AYA. 
SAVN, BDHT, KfNO, 9AC. !lRP, HCM, 9'1P, 9EE, 
9ET, (lFS, i• FW. 9GN (!HM. !iHR. IIKO, 9T,Q, 
9MC, 9MS. 9NQ. 90X 9PS, 9PN, 9QM, !!RY, 9TV, 
!iUS, 9UU. 9UR, !lVK, 9WI. \IXI, \IX>\1, 9VA, 
!lYM, 9YO, 9ZB, nc. 9ZH, !IZJ, 11'7,N, 9',l';Y, 
9A.AV, 9AAW, OABU, 9ACB, 9ACL, !!ACY, 9AEG, 
9AEH, 9AEY, 9AFC, 9Al<'D, (1AFK, 9A1''X, 9"-GN, 
\IHZ, \!AJA, 9AKS, ~ALB. \lALD, 9ALI. !IAMB, 
9' M~, \l l\ MT, !lANJ, 9ANO, 9ANU. 9AOU, 9AQM, 
9ARZ. 9"-WZ. 9AXA. UAXU. t•AYW, 9AZA. 9",'/.F, 
9",7,N, 9BHL, 9D.AX, 9IIEK. 9DFL, onHJ, 9Tll1, 
\Ill.TX, ~nKR, 9DOW, 9DQQ. 9DUG. 90WZ 9l'IXM, 
9DXU, 9DZJ. 9GTG, 9MEN. 9QHE, 9'rAO, 9XAC, 
9Y AC, IIY AK, 9ZAC, !IZMC, 9ZNC. 

9AHC, Ellendale. N. Oak. 
C.W.--JTS, lCAK, l!FP, 2AWT,, 8HG. 3AAE, 6AF, 
,.n~ .• r,nw. 6WV. HALE. 7HW, 8BK, !!CF, SDE, 
SDX. gFD. llIT, 8IQ. 81V, 8,JQ, SLV BNQ ilOH, 
RVV, SXB, 8XM. ~.\DY, RAIO. ~Af,Y. 9",AV, 
!!ABU, 9"-G, 9A;fA, 9AJP. \lAMB 9AVM:, 9AZX, 
!l'lYG, ~EK, 9FW 9,TD (IRL. !IVD, 9VE, 9XAC, 
9ZY, 8ACF', 9AKX, !lAWZ, !iXL 

(Continued on page 61) 
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qy ... t!!~ .~!~~£1:S 

11111 for statements made herein by correspondents. 

Defending Simplified Receivers 
781 Rock Creek Road, 

Washington, D. C. 
Editor, QST: 

The article (,ntitled ''Simplified vt:1. 
Three-Circuit Regenerative Reeeivers" by 
Mr. Godley in September GlST is in my 
opinion an unjust criticism of the re<ceivers 
employing only one wave-adjusting drcuit, 
e,;pecially in view of the recent radical im
provements that have been made on this 
type of receiver. This opinion is not the 
:result of snap-judgment but is based on 
many months of professional resea.reh in 
this subject. 

I would like to prove the following facts 
in behalf of the properly designed single 
circuit tuner used in conjunction with a 
tuned plate regenerative device, in contrast 
to the three-circuit receiver. 
1. A much greater 1,;ignal audibility is 

possible. 
2. Proper design can prevent any sacri

fice in selecti vi tv. 
3. It possesses, by· far, the greater (iase 

of operation and simplicity. 
The first aim in receiver design is to 

provide for the greatest possible potential 
difference betwe-en • grid and filament of 
the vacuum tube ,,ince it i,; a potential 
operated device. This naturally results in 
maximum audibility in the telephones. In 
a eoupled receiver, this means that the 
turns-ratio in favor of the secondary over 
the primary must be g-reat. This fact is 
easily proven in a coupled receiver employ
ing a ::series antenna eapadty and a ~,hunt 
secondary ,•apacity. Experience h•lls us 
that, in such H :,et, maximum Bignal 
strength is vhtained hy using the greatest 
pos,-ible amount ,,f antenna ,:aµadty and a 
minimum of secondary eapacity. \Vith this 
adiustment fewer primary turns are 
neces;.cary and the secondary has many 
turns. We now have a .u.:reat turns-ratio 
and can expect loud telephone response. 

A series primary condensel' reduces the 
effectivf' antc-nna canaeity c-1nd flhould be 
dispensed with, to maintain the high turns
ratio. Some of the present short wave sets 
employ no ,:econdary eapadty othe1· than 
the <listributed capacity ol'. the coilR and 
the tube eapacity, This is done to ohtain 
the high turns-ratio. A very great dis
advantage in this is the fact that the 

distributed eapacity of the coils e:-:ceeds 
the tube eapacity and a great deal of 
energy is dissipated in these coils whic~ 
never reaches the tube. A r·ecent pronu
nent short wave receiver has gone back to 
the old method of shunt ;,econdary capa
dty to prevent this, but here again the 
turns-ratio is spoiled. 

It is at this point that a properly de
signed single circuit receiver more nearly 
approaches the ideal than any known 
method. If, in Figure 2 of Mr. Godley's 
article, the effective antenna capacity is 
made very ll?w. by placing the antenna c,in
denser at mm1mum, a large amount of m
ductance is !'equired and a very great poten
tial difference is developed across the 1ipil. 
'rhe available inductance should be entirely 
eut in before the antenna condenser is 
touched. This gives us excellent rsignal 
strength throughout. After the inserted in
ductance becomes considerable, it is then 
that it is desirable to increase the effective 
antenna eapacity and this is done only to 
avoid eXCe:;sive H. F. resistance. I have de
signed n device vihereby the ~ingle tuning 
knob first turns in inductance and then 
capacity and the entire dial eircumference 
is utilized. So much for claim number one. 

One single circuit tuner on the market is 
placed at a great disadvantage, as the vari
able inductanc-e and eapacity b increased 
together. If Mr. Godley US('d this type of 
Ret as ~HI example of the single cfrcuit re
ceiver, it is by no means representative. 

Some experimenters, without mature 
thought on the subiect, daim that a single 
drcuit tuner throws the antenna resistance 
into the grid circuit and decreases the 
selectivity of tuning. This is true hut it 
ean be ,:,ounterar:ted by design. The eoupled 
receiver is by no means ideal in this re;;;pect 
for it is suhieet to dissipation of energy 
by the eontinual action :me! reaetion be
tween the antenna and gdd eircuits and 
its accompanying losses. Slii:d1t enupiing 
h-t only partially· beneficial and it greatly 
reduces the strene:th of signal. The reason 
for this is found in the fad that the '"'din
arv antenna rt-:~-istan('f:-8 ::H'e nnt anyv;the:re 
near ,;ufficient for rapid damping of this 
eircuit. 

I,.,t ns eonsider the basis of non-selective 
rE-ception. .A. drcuit tenrls to usdllate at a 
frequency whir•h will result in unity power 
factor. However, if tre H. F. resistance 
of tl-:e drcuit is g-reater than twi<'e 1;he 
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square root of the inductance over the 
capacity, the energy is dissipated so rapid
ly that oscillation is entirely p.e,en,.ed. 
From this law, it is evident that selectivity 
is improved as we reduce either the H. F. 
resistance or capacity, within limits. If 
the resistance must be tolerated as in the 
case of the antenna resistance in i;ingle 
circuit tuners, it is only necessary to work 
at small eapacities wnich we also found 
advisable in the previous discussion. In 
actual design, it is necessary to keep the 
distributed coil capacity well under that of 
the minimum effective antenna eapacity. 
The coil power factor should be kept low 
by using accepted geometric values in the 
coils and avoiding dielectrics, especially 
adhesives. 

It is entirely unnecessary for me to c'?m
ment on the ease and pleasure in operatmg 
a uni-circuit tuner, with a provision for l'e
generation, especially when it has been 
pre-calibrated in wave lengths to its an
tenna. 

Now to back up theory with actual 
I!ractice. I have heen able to find no other 
Washington station that successfully :re
ceived the ,Jersey City radio-phone report 
of the Carpentier-Dempsey contest through 
the heavy strays which prevailed at that 
time, although many attempts were made. 
Using the set I am trying to champion, l 
entertained ten people including newspaper 
reporters with perfect success. The set 
produces the same results on i:;hort waves. 
The September (!ST shows that the strays 
did not put me entirely out of commission 
during the Static Puncturing Contest as 
they did so many other Washington re
ceivers. Also this reception was aecom
plished through the i•nterference of two 
local radio-phone concerts. 

Please do not be too hasty in passing 
judgment on the single circuit receivers. 
It certainly has won one friend and I be
lieve the future will show an army of its 
admirers. 

Yours very sincerely, 
J<Jdmond Bruce. 

A Good Simplified Circuit 
Kountze, Texas. 

Editor, QST: 
I nutice re•'••nt articles and discussions un 

simple n~eeivers to r,1ak(• for Nli<it-'r C'.W. 
and p"hone rPct>ption. O.M., here',; the thing, 
and if you will try it I think you will find 
it to be about as near as can he got. 

Tuning c,,ndenser "A" is .0005 maximum, 
or less. Be:::t results are had when using 
low values, say about .00025 mfd. "B'' is 
the usual by-pass condenser. The coil 
should be tapped fairly frequently so that 
signals ,:an he tuned using any desired 
combination uf inductance and ,'apadty. 
(WJ,y not mie a variometer instead or a 
tapped Nin? Ed.) Variometer "V" ,•on-

trols regeneration by tuning the plate cir
cuit as usual. 

By comparison with eoupled variometer 
1·egenerator using plate variometer and 
secondary tuning· condenser, weak signals 
are practically as loud and as sharp on this 

circuit when the proper value of "A" is 
used. By controlling tuning with one hand 
and regeneration with the other the ideal 
CW-Phone set is very nearly realized. 

73. 
Arden Hooks, 5BB. 

Re 6EJ's Reception 
Walnut Grove, Calif. 

Editor, QST-
Reports have been received here of cer

tain fellows doubting calls heard at this 
station as published in various numbers of 
QST. I wish to state that in every case 
of reported signals l have copied station 
being called, parts of conversation, as well 
noting time, ·wave, spark note, and have 
letters from every one stating my recep
tion co1Tect. Every one has been heard 
at least twice, altho in most cases the same 
night. I have heard and copied during. last 
winter the following L. D. stations: 8ZA, 
SZR, 9AEG, 9HI, BLR. 9YW, 9EL. This 
was done on a single tube, as the first am
plifier is just working in this station. I am 
forty miles northeast of San Francisco, and 
as stated before I have positive data on 
above, so here is f\omething for the eritics 
to think about. 

Hoping this letter finds space in (-lST, I 
remain, 

~r. V. Wise, Radio 6ZX, ex-fJEJ. 

Impedance-Coupled Amplifiers 

Elditor, QST
Dear Sir: 

98 c;alifoTnia St., 
Ridgewood, N. J. 

FvP.r since vou "razzed" a choke eoil 
amplifh~r hookup in November 1920 C-lST I 
have been going to write to you. Enclosed 
are two choke eoil amplifier hookups which 
gave excellent results at stations 2AGF, 
2BBB and 2AUG all last winter. As far 
as I know, thev were originated by 2AGF. 

The choke coil is nothing- more than the 
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secondary of a spark coil. The spark coil 
secondary f•an be almost :cmy size from a 
'i2" to a 6 •·, and give good results. A good 
iron core is necessary. 'fhc primary is not 
used and may be removed if desired. 

l 

On rrn indoor aerial. honeycomb coils 
and chokP ,·n ;i t·"n 1 ·> l ~•-,.,.~ g(lo amateur 

;,ms were logged at 2AUG from Octn
ber. Hl:W to Ap1·11, rn:n. That includes 100 

''nines," 200 "eights," 5ZA, and 1.4 sta
tions in N. Dak., S. Dak., Neb., Kans., Tex
as anrt New Mex. Howzat, OM? 

Hamfullv. 
P, Je,su:µ. 2A CJ. 

"A" Battery Potentiometers 
Schnectady, N. Y. 

Editor, !.';1ST-
Permit me to correct the article written 

by 2UD in the February issue, on page 46. 

2UD believes that hy placing a potentio
meter across the filament hatterv and 
using the moving cnntact for the negative 
end of the plate battery, the potential on 
the plate will be the difference between 

--1111 

··• A t 

the filament and plate potential. Indi
rntions seem to show that the two potentials 
add instead of subtrae:t. It is rather ditli
eult to prove this with a three element 

tube but by using a two element tube with 
a sensitive ammeter it will be found that 
with no external plate potential when the 
plate eonnection is returned to the negative 
end of the filament no current will tlow 

to the plate but by sliding the potentio
meter or returning the plate connection to 
the positive side of the filament current 
will flow to the plate. When using the 
potentiometer across the filament current 
will start to flow the instant the contact 
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leaves the neg;ative end thus :.;howing that 
the plate potential without an external 
plate voltage -ls equal to the potential drop 
across the lilament :w when the plate bat
tery is used and returned to the positive 
side of tl'e tilam:mt the total plate potential 
is the sum of the t.wo. 

Nevertheless this no doubt is a ;;imule 
way to vary the plate potential providing 
the tube ,·haracteristic permits the increase. 

Truly yours, 
H. I. Becker, 2HI. 

Co-operation With Utilities 
Companies 

Are any of the A.R.R.L. members having 
trouble with the electric light companies 
t,ecause uf blinking of the lights when they 
are :;ending"/ If they are having trouble, 
who is at fault'! · · 

'rhe deetrical journals have been carry
ing articles and comments on the amateur 
radio situation. One of the very prominent 
Journals recently had an article showing 
the ~.tatus of one electric company. It was 
the policy of that company to require ama
teurs to pay for the installation charge of 
the ;,eparate transformer to supply t½eir 
needs. 'fhis c,,mpany took the stand that 
the amateur was a real nuisance, but one 
which 1- ad to he tolerated. But in this 
toleration. the amateur should bear all u.f 
the expense. 

In the last year the number of amateur 
stations has increased ;so remarkably that 
the electric light companies 1'ave heen 
obliged to take note of t, e situation. They 
have ('(•me ti:, recognize the amateur prob
lem. Whether or uot this problem is to 
be solved amicably to all concerned depends 
not r>nly on t!->e electric light companies, 
but also on the amateurs themselves. If 
the amateurs take a passive or even a 
hostile attitude in this matter, it is cer
tain that the d.ectric enmnanies are going 
to ~ettle things to suit themselves. · 

Now is the time for the amateur to come 
forward. and impress on the electric com
panies that he Is not a dangerous in
-0ividual, but intends to be law-abiding. He 
should show that the amateur is one who 
favors electric service. He is usuallv of 
the type who advocates electric heating 
appliances and electric power-driven ma
chinery. Even though re is a passing 
danger spot, he should impress upon the 
electric companies that he i,; 1·eally a 
potential asset. 

In a recent communication to one of the 
electrical journals, l have suggested that 
tJie electric c"mpanies would· do well to 
find s~meone in their organization who is 
a radio enthusiast. 'rhis man should be 
trained to bring about eordial relations 
between the amaleur and the eompany. I 
would like to 11uggest at this time if there 
,are any A.R.R.L. m:cm'Jers who are work-

ing for electric light eompanies that they 
see if thev cannot brine.- this about in their 
;,wn eompa:ny. It wo11ld, also, be well for 
local clubs to take this matter up actively 
and see if they eannot come to some satis
factory understanding with the company 
in their district. 

Yours very truly, 
General Radio Company. 

H. H. Richmond, 
Commercial Manager. 

Radio Frequency Amplification 
20fl 8ast :16th St., 

New York. 
Editor, QST-

Just finished reading the article in 
August CjST on Radio Amplification and 
triink it a troorl idea to g-ive you some 
"dope" on the radio frequency amplifier I 
am using. A diagram of the ennnections 
is enclosed. You will notfre trat it is the 
well-known tuned impedance type used in 

conjunction with one stage of A.F. ampli
fication. A.ltho well-known, I don't believe 
that it is used as much as it should he in 
.A,R R.L. stations. Its superiority over the 
two step A .. I<'. type may be summ1;d up a,; 
follows: 

First, it requires but one amplifying 
transformer and the J:'t.F. stage requires 
no additional equipment other than the 
ordinary regenerative (variometer) set. 

Secondly, it it quiet in operation because 
regeneration is not secured hy the utiliza
tion of a noisy detector tube and hecause 
hut one stage of A.F. is used. 

'fhirdly, it is ideal for receiving C.W. 
since by the proper ad iustment of the fila
ment current of the R.F. tube, the latter 
will oscillate strongly which tends to 
eliminate the QRM from spark stations as 
well as the QRN. 

Last but not least, it eliminates QRM 
because it is tuned. 

As for tre results, the writer has had 
the set working but two weeks and during
that time has heard a countless number of 
ls, 2s, 3s, 8s, and a few ..ts, and 9s ( 4GL, 
4XK, ,/.EA, GUH, GQM, 9ME.) 'rhis was 
done during the latter part of ,July and 
beginning of August and I guess is as good 
as any two step A.F. set can d'l. The 4th 
and Uth district stations enuld, in m'lst 
,. ses, be read thru the QRM around New 
York which, tiie exuerienced will realize, 
is no small achievement. 

Yours sincerely, 
.James Wocd, 2ALG. 
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Scout Work 
Boy Scouts of America, 

Fifth Avenue Bldg., 
New York. 

My dear Mr. Maxim: 
The Boy Scouts of America desire to 

express to the First Nationai: Convention 
of the Ameri<'a n Radio Relay League thefr 
appreciation of the co-operation which you 
and many members of the League have 
given in developing the opportunity given 
to the Seout org-anization by the United 
States Navy. 

By broadcasting from NAH, the New 
York naval ftation, official messag,,s from 
the National eouncil to the local organiza
tions of the Boy Scouts, the Navy ha,i 
made it possible for the Boy Scouts organ
ization to become a channel through which 
the entire country could receive an emer
gency communication from our govern
ment in Washington hours sooner than it 
could be delivered by any other means. 

We have ... ver ,100,000 members with 
troops in almost every community and 
Pioneer ;3couts on farms and in other 
isolated places. Every Scout learns the 
Morse eode. The entire organization is 
available for government service at any 
moment. .League members have rendered, 
and many more could render, most valuable 
public service by accepting the responsi
bility for receiving the broadcasts from 
NAH and relaying them so that they may 
be reeeived by Scouts having only mineral 
detector. sets or delivering them promptly 
in writing or by telephone to the local head
quarters of thf' Scout organization. 

The official Scout messages are trans
mitted on 1500 meters, spark, at about 
fl :80 P.M. 75th meridian ( Eastern Stand
ard I time in connection with the Amateur 
Broadcagt of the Navy Radio Amateur 
Rureau. The speed is about ten words 
per minute. 

As a m.ember c,f the League and as a 
Boy /:it,out official, I ask that League mem
lwn; ,:,,•ei·ywhere do everything pos:;ible to 
promote this t,ystem. No other r.qwniza
tion or radio amateurs in America is· better 
prepared with efficient st:ati<ms and tedmi
cal ability and public spirit to Kc:t'Ve our 
Gt,vernment and the public in this matter. 

I ,;hall be glad to see that any Leag-ue 
memlwr ·who wi;;hes to be registered with 
the Navy Radio Amateur Burean is placed 
·on trf' records. Any meml:Jer ·who iserves 
as un r,ffidal Boy Sc:-out operator and 
attains a s:•eed of twenty w,,rds per minute 
is entitled to ,,ne nf the first one hundred 
uumhers on the 1,favy's list of amateurs. 
This is an honor whi<'h will bP im-rt-aftingly 
appreciated as the years g·o hy. 

Yours for Radb. 
A.rmstrong Perry, 
Sea,icout .Radio Commorlore. 

Keep the Station On the Air 

Editor, QST-

180 Broad St., 
Ridgewood, N. .J. 

It :;eems in some ,;edions of the country 
possessing only one good relay :;tation 
where .:-onsiderable traffic is handled, when 
this station is dosed due to owner making 
a business trip or while c.atching up •.m 
lost ;-;leep, traffic is compietely delayed, 
unless some other mute atforcts a ehance 
to clear. As this is not a! ways the case, 
what ha.ppens '? Traffic hangs (ill the honk 
for a week or two and in disgust for not 
being able to dear it finds its way to the 
waste basket. 

Why wouldn't it be a good idea for 
owners of these necessary DX relay sta
tions to leave them in enarge of one or 
two assistants-some eompetent amateur 
operators in his own town to whom he is 
personally well known'! 

Arrangement of details and settlement 
of any differences which might arise eould 
easily· be arranged. There r;re many ama
teur operators in towns capable of hand
ling a good DX relay station although not 
possessing one of their own due to location 
or inability to finance a station of this kind. 

'.!.'here were three operators at Fis sta
t.ion all during last winter; no difficulties 
were experienced. A set evening of watch 
for ~,ach operator, and his other ,mgage
ments he made accordingly. Of course this 
sounds conunereial-like but any fellow with 
real interest in the game ought to be 
willing to devote himself in this way. Be
sides there was nothing 1.,ompulsory. 

Yours very truly, 
Frederick B. Ostman, 20M. 

The Police are Appreciative 
City of Portland, Oregon, 

Department of Public Safety, 
Geo. L. Baker, Commissioner. 

Bureau of Police, 

Mr. R. 'r. Galyean, 
,July :,W, 1921. 

Acting Div. \fanager, A.R.R.L. 
HlO Miller St., 
Portland, Ore.· 
Dear Sir: 

At frig time I would like to thank you for 
the splendid work that you arP doing for 
the Auto Th,>ft Divfaion. 

You are Cf;rtainly helping us in our line 
of work and 1 certainly appreciate your 
c(;-operation. 

With your aid we are better able to get 
communications and beln from different 
stations surrounding Portland. 

Where it used to take us several hours 
before the different eities rcceivPd notfoe 
of a stolen car these cities receive notifi
cation ,Just a few minutes after the car is 
stolen since you have inaugurated the ,;ys-
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tern of sending these notices out by wireiess. 
If we can do anything in the .future to 

help you do not fail to call on us. 
Yours truly, 

L. V. .Jenkins, 
Chief of Police. 

By Lieut. H. A. Phatchers, 
Auto Theft Bureau. 

Electrolytic Rectifiers 

Editor, QST: 

1343 Clifton :::it., 
Washington, n. C. 

ln nearly all the articles I have seen 
describing a drcuit with electrolytic recti
fiers for plate voltage they use a system 
like Fig. 1. 

following radio since 1912 up till all hours. 
waiting for a thance to do something. I 
t1elieve the following would do away with 
a large number of our cases of interfer
enee hy ignorance and make our big stations 
what they should be, efficient from the
operating as well as the equipment stand
point. 

1. Require all receiving stations to have 
a license. License would hold no restric
tions but simply provide for part 2. A 
charge of say ,me dollar might be made to 
cover expenses. 

2. Provide a 2nd class amateur licen§e
which would be issued to any one holding
a second grade amateur lieense as at 
present AFTER he had held a receiving
station license for a period of say 8 months·. 

v ~ The wave length to he 175 
~ meters and power not to 

] + 

exceed 50 watts. Charge 
t.wo dollars. 

FIG I 

3. Provide a 1st class 
amateur license requiring 
2nd g r a d e commercial 
license for operator, to be 
issued to anyone who has 

f IG 2 held an amateur 2nd elass 

This may be all right for transformers 
with two secondaries, but if I were build
ing my own I believe I'd rather wind only 
one secondary and use the old bridge con
nection for the rectifier cells shown in Fig. 
2. 

The additional cells may or may not 
cost less than an additional ;;econdary, but 
where one builds his own apparatus I 
think it would certainly be easier to build 
a few extra eells than to wind some fi,000 
or (i,000 more turns of fine wire. 

Very truly yours, 
C. Chandlee Pidgeon. 

Prosposing a New License System 

Editor, QST-

1101 Climax St., 
Lansing, Mich. 

What is amateur radio going to come to 
at its pre1:;ent rate of increase'! Don't you 
think that the ARRL should begin to take 
note of the future of amateur radio nnd 
propose some form of regulation before 
some one else does it for us? How long 
can WP exist without adequate means of 
·regulation at our present rate of increase'? 
The lnsJ;>ectnrs <.'an't keep up with writing 
licenses, let alone enforcing the laws. Some 
one has ;;uggested making a eharge for 
licenses. I am in favor of such a plan but 
would go a step further and put amateur 
radio on a sounder basis hy providing for 
an incentive for p1·ogress. At present with 
a little ea~h .John Doe ean set up a 1 :KW 
station and for a month or two until he 
tires of -it, keep Pete Sones who has been 

station license for a period of 1 year. The
wave length to be 225 meters and power not 
to exceed 1 KW. (I believe if the max. 
power were cut to GGO watts it would solve 
a lot of the power eompany diffieulties and 
with t:he present reeeiving equipment we 
could well afford to reduee power.) Charge
five dollars for license and two dollars for 
renewal. 

1!. Special licenses already require 2' 
years experience on the part of the oper
Htor so no chcinge would be necessary here. 
Same or greater license charge than for 
(3) above. 

With sueh a system we could have ade
quate inspeetion of stations and operators 
and an incentive to carry a beginner past 
the ham stage .by rewarding his efforts. 
with increased privileges. 

I will suggest you canvass this idea 
among the ARRL members and if favorable 
start a movement toward getting it enacted 
into law. 

Very truly yours, 
M. H. Pancost, 8ZF. 

[Editor's Note-This is not the first time
that a s~'stem of graded amateur licenses 
has been proposed. To our mind the sys
men has much that is desirable in the way 
of potential improvement of conditions on 
the air, but unfortunately it involves an 
increase in the inspection and examination 
f.'xpenses that makes the Department feel 
that it ean not be considered at this time. 
The success of :mch schemes depends on 
the rigid observance of the wave 'length 
divisions by the different classes, the be-
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ginners ,yorking on. the _shorter waves 
where their embryo efforts w1\l not p~rafyze 
advanced work, and it will be realt7;ed at 
once that beginners at·e not capable of such 
(' bservance \Vi th out the benefit of :frequ~i:t 
personal inspection visits, and such a v1s1t 
of an inspector ·would be necessary. each 
time the amateur went up a notch m the 
scale. 'rhe only way we ;see by which such 
a scheme might bf put into effect would 9e 
the 1·e1:ugnition uf capable amateurs rn 
everv community as Deputy Inspectors, 
serving: without compensation from the 
goverri'ment but clothed ~vith the proper 
authority and c,harg>ed with the duty of 
i:egular ·inspection of stations in their com
munitv. 'l'he A.R.R.L. has already made 
icmch a proposal to the Dept. of Commerce 
and is ready to eo-operate fully whenever 
the .Department .feels it ean aci:ept our 
proposal.] 

-----~------,.-~-
Transformer Hams 

2•107 Valentine .Ave., 

Editor, llST-
New York, N. Y. 

Of ,.•ourse we have all heard about the 
QRM menace and what will happen if we 
don't watch r,ut. And it -is only riatural 
that the spark e\iil :;;hould be accused as 
the cause of it all, for the reaRon that ther~ 
are at least twice as many ''squeak boxes 
as anv other form of transmitter. 

And who does all the complaining hut 
the big l KW hams. To my mind most 
fellows to-day with from ~-~ to 1 KW sets 
are more ignorant of them, comparatively 
speaking, than is the :little fellow with _the 
one inch. In spite of all the techmcal 
articles being written and hooks published 
on the ;:,.ubiect of adiusting transmitters 
in general and obtaining a sharp wave in 
particular, it is painful to sit in night after 
night and listen to ,;ome of the i:;lush from 
the transformer boys with more money 
than brains. 'fhey make a big noise and 
that is all they seem to care about. Sigs 
may l'.Ome and sigs may go but theirs go 
on forever. It matters not that a DX 
station on the next block really has busi
ness to be put thru. 

Sufficient unto himself is the trans
former ham-or words to that effect. Has 
not father just presented his darling boy 
with $100 which he invested in radio"! Of 
course it has to be transmitter. He couldn't 
put it into a good receiver. They never do. 
Maybe this is why they call and COIIl]'.l_lain 
that they are never called. As the O.M. 
would say--oh spit! 

I notice these spark coil prohibitionists, 
.at the end of their articles, always present 
us with a nice little working schedule. A. 
typical one follows: 
7:00 P.M. to 9:00 P.M.--

Local work and testing. 
·9:00 P.M. to 6:00 A.M.--· 

November, Hl21 

DX--no local work. 
G:00 A.M. to 7:0o P.M.-Free air.. . 

The only reference to spark C'o1ls 1s _a 
negative one. They _are not allowed to 
transmit after a ce1 tam hour reserved for 
DX. Which is as it should be. 

But what g;ets me is this--Why. don't 
thev ever nrotect the 1,queak boxes m the 
sanie way'! Why not prohibit !lsing a 
transformer in the time reserved. for local 
work'! Is there not a Jaw regulating the 
amount of power to he used under these 
verv conditions·? l believe there is. 

\Ve have all hea 1·d the big fellow zoom
ing along on full power talking to a friend 
on the next block. What could be sweeter-
for him? . . 

But think of the little fellows vnthm a 
radius of 15 to 20 miles. How in the name 
of fair play can anyone ask them to Q:ax 
i;o that the same big fellow may amuse him
self some more'? 
· · Another thing: somebody has said the 
sJJark-coil-crvstfil hoy;s of to-day are the 
transfonner:bulb men of tomorrow and 
they should be given every encoui:;age~ent. 

This letter may have a reddish tmge 
but on the other hand some that, I have 
read were altogether too imperialistic. 

Well o.m., I feel a whole lot better now. 
It's a lucky thing for a lot of us fellows 
that we can talk to you. If I hadn't got 
this off my elwst just when I did, t~ere is 
m, telling what might have happene<1. And 
I haven't any cat to spit on either. 
Jttst <t su.ggestio·n-
(l P.M. to lOP.M.-local work, low power. 
10 P.M. to H A.M.--DX, no local work. 
t3 A.M. to G P.M.-

loeal work and testsing, any power. 

C. W. Copping. 

[Editor's Note: C.W. (we like his initials) 
is right. Let us call to everyone's attention 
the fact that it is positively illegal to use 
high power for short distance work. The 
law prescribes that the radiated power sha!l 
be the minimum necessary for commum
cation. Using a DX transmitter to chHW 
locally simply because. it isi:i't conyeni~nt 
to reduce power, then, 1s a direct nolation 
of law; and in localities having divisions of 
hours a high-powered "tation simply 
shouldn't be operated during ''local" hours. 

We again direct attention to t1'e Chicago 
Plan, fully outlined in May QST, which 
seems to make equitable provision for all 
the existing classes of amateurs. Co
operative arrangements l!!ce this ~re prov
ing successful and are dally becommg more 
necessary. 

As to local work, we think that (ive-ry 
transformer set that can't (-,!RP should 
have a spark coil. We often hear two 
fellows localling- in towns 600 miles away, 
and it's a sham·e ! Other ways of reducing 
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output for !oral work are to have a hinged 
O.'r. which will swing open easiiy and be 
quickly returned to its normal position for 
DX, or the use of reduced input and the 
operation of the rotary as a fixed gap.] 

========-=====c-= ..... -·-
Southern New England Traffic 

Conference. 
Last-minute word :reaches us that the 

annual A.R.R.L. conference of traffic men 
in Southern New England, voted last year 
at Worcester to be held this time in Spring
field, Mass., wiil take place at the High
land Hotel, Hillman St., in the latter city, 
on Saturday Nov. 26th, two days after 
Thanksgiving, under the auspices of the 
r]xecutive Radio Council of Western 
Massachusetts. 

The business meeting will convene at 2 
p.m., for the discussion of general oper
ating problems. A visit will be made to 
the Westinghouse broadcasting station if 
time permits. A banquet will be held at 
the hotel at 7 ::30 p.m., reservations ~;2.50 
a plate. 

A. S. McLean, 585 Armory St., Spring
field, is Chairman of the Council. For hotel 
or banquet reservations and general in
formation address the corresponding secre
tary, George Marois, 35 College St., Spring
field. 

' 'rhese meetings have always been success-
ful. Let's make this one the biggest and 
best yet. Everybody eome. 

CORRECTION 

In the advertisement of the Radio Cor
poration of America en page 8fi of QST 
for September, the price of their new cata
lo,g is illegi':ile due to poor printing. The 
amount is twenty-five cents. 

CALLS HEARD 
(Continued from pu.ge 5-?) 

;-;parks--C.rnt. aBP. Can. 4BG. f)EK. fi};'}W, f)FV, 
r,HK. ,,IR. ul-0 !\NK, r.Ns f,QS f>XB. r,XJ, r,ZA. 
r,zc, 57.L. 6AEZ. 7DH. '7LU. 7LY. 7MO, 7MP. 
1x·n, 7ZG. 7ZM. 7ZO, 8DZ. BEA'., 8HU, SID. srrK~ 
~UC. 8WY. "YN. BZN. ,ZR, 8ACY, f:Al<'S, 8AIB, 
~AlC. 8AYN, iiAYS. :0AAE. 9AAW, ~ACR, H<\ON, 
:;AC)', ~.AEG. YAEQ, IIAEY, !!AFC. 9AF1<\ !!AFW, 
IIAFX, 9AGN, 9AHl'., !IALH, 9ALK, \)AKO. 9AMK, 
!•AMS, 9ANF, fiANO. tiANQ, 9AO.l, 9AOU, !!AOZ, 
!iAPW. 9A({M, ltARZ. flASN llAXU. t~AYU \>AYW, 
~AYY. !lBP. HCP, ~cs, BUF:H, 9DFL. HDFR, (ID,TX. 
9DKR. 9DNC, 9DOO. &DOF. 9DSL. 9DTO. '.!DTTG, 
9!HJI, 9nuz (iDWM. !iDWP. :)DZ,T, UDZL, !ll!JL 
~ET, llEW. :we. ~FS. 9FZ. 9GC, 9GN ~HM, ii.IN, 
l•KA. !lKQ, ~IIIIC. 91111E. \IMS, 9NQ. 9PC, (!PI, UPN, 
~P8. 9TB, \lTI. !•TO !JTV, 9l!U, 9VK, !!VT, f!WT, 
!!XAFJ, !IV A., UYAC, !!YAK, \lYM. \IYO, \JYT. 9ZAB, 
1.'ZAC~ 9ZB. tlZC. 9ZJ. ~)ZN, i~ZU, !lZV. 

9CR, Chicago, Ill. 

Arm.strong Superht'terodyn.e; All Districh 
C.W.-lOE. !TS, 1ANQ, lCAK. lDAn, 2t'P, 20K 

2AWL, 2XA, 2ZL, 2ZV, :tHG, !IHX, 3AAE, XF-1, 
4GL, oWV, KNQ (dalite), 8ACF, 8AIO, 8DE, 8BPL, 
XVY (dalite). sew. SKM, 8IQ, 8XV, ~-Zll. 8JQ. 
sHP, BXK, 8BK, 8XA. 9AUL, 9VE, 9ABU. 

8park---l ZE, iFP. 20.M, ;lHX. BPB, :lXF, -!HQ, 
4EY, 4ZA. f)DA. 5EK, i)f!'V. f)HK. f1X1'\ 5ZL. 7ZM, 
8FT (dalite), BXS. ><!N, ~BZ. SHU, ~ARS. i<EA, 
KE:B, ~E:r,, S½A. 8ZAA, BWY, SBU, ~CF, ~AYN, 
8BDY, HTC, ~BK. 8XA. 6RQ, 8AGK, HAYS, SAFD, 
BAJ-'S, ,ZN, xAWP, ><ANO, 8ACY. 88P, 81K, 8VR, 
XZD. \IKI!], \l,JN. \IYA. 9YM, \IYAC. ffYAK, uxr. 
9XM, \!HM, 9XAE, 9AOU, \JACB, \!AEG. \JANF', 
iiANP, '.!AF'W, \IZAC, UZC, 9½B, UAPW. HZU, und 
plenty other ~.J's. 

9ZY, La Crosse, Wis. 
ITS, 2FP. 2AWL, !JAAE, 3BZ, GAR. uHK, GLO, 
f>NA, fiUV, (fiXJ), nZA, 5ZL. (6WV). kACF, 8AGG, 
:,AIO, (8AYN), 8BK. 8BO, ~CF, 8DE. !iDR, 8DW, 
8DX, ~DZ, tHIIi, 81V, 8,J4. ~KM, :,I,V. (8NQ), 
XOH. 8QY, SUK. (8VY), 8WA, 9.WY, 8X:K, KZR, 
xz;,-; (9AMB) 9AYW (9ARZ). 9AAW. 9AEG, 
9APN, 9AEY, 9AAP. <9ABU>. 9AKC, 9AZX, 9AAV, 
9AHZ, 19AWZ), (9AJAl, 9AOU. \9AXU). 9ARK, 
9ARD, SAOW. 9ASD, 9ANF. 9ANE. 9DOF. (9DEHl, 
(9DRK), 9DP. 9DBU, (9DUG), 9EK. (9FS), 9GN, 
\/HM, 9KA, 9LG, OMO. 9PS, (9RY), (9UU), 9VE, 
9XI, 9YA, 9YAK, 9YN, 9ZA. (9ZAC), (9ZC), 
9ZJ 9ZN. 

9AAS, Owensboro, Ky. 
tAW, H'P, !TS, 2AW, 2WL, 2ZV. 2AJA. 2AWL, 
3BZ. :lXY, ,IBQ, 4FD, 4GL, 4GN, 4ZF', f.DA, 
5FH, f,~'V, 5GL. aHK. riuv. ,,AAE. 6WV. ~AZ, 
9BK, 1nm. XBP, i:!DE. l:WR. 8EX, 8EA. 8FB. 8F'K, 
SIV, ~IQ, SKY. 8NQ, 8OH, 8PN, 8SP, 8UK, 8VY, 
8WA, 8WR. 8WY. SXE, 8ZA. 8ZI, 8ZN. 8AAL, 
8ABO. HACF, ><ADQ. XADY, 8A!o'D. SAFT, 8AJV, 
HAQV. !'ARD, 8AVW, 8BDU. SBOW, 8BRC, 8TCF, 
9AJ, 9FW, 9GO, 9HM, 9LQ. 9MC, 9WR, llXM. 
9ZN, !IZY, !!ABU, 9AEG, 9DWM. 

9ME, Fort Wayne, Indiana. 
Spark-lAl!L, lACK. lARY, lAZJ. lBDC, 1BGF, 

lBY, lCA.r, lCAN, lCK. lSN, !lAC, 2A.IA, 2A.JE, 
2AQU, iAQI, (2BK). 2DA, \,ZAWL). 2nw. (2EL), 
!,Can. 2FP), 2f'J, 21G, 2GR. 2,JU. 2KL, 2KM, 
(20M), i2RM), 2RP, (2WB), (3ACl, (SAQR), 
:rnFA, :lBFU, (C.cn. :!BP), 3CC, :JEM, rnHJ), 
4AR. (4BQ>. i1DH). 4EY. um. 4GL, 14GN), 
i:HW), HKM, 8PP, 3UH, 3UX, :lV,J. (3X~'), 3XM, 
4U.T, ,JXC, 4XK. 5DA, f,Em, f,FJK, f,EP, fiER, 
, f. ~'V\. ,,HK. f>LO. fiOK, 5ZL, GZX, 8ACF, 8ACY, 
(J'\ADOJ. 8AEU, 18AFD), (8AFH>. 8AF'S, (8AGR), 
(tlAGK), ~AGO. ~AlB, 8AIL. 8AIO. 8AJN, \8AKY), 
(8MB), XAMQ, SANF, (KANI), HANK, 8ANU, 
8ANW, 8ANZ 8APB 8AQN 8AQR. BAQV, 8ARD, 
iRARS), i<AVT, 8AWP. i<AWU, 8AXC. (BAYN), 
(HAY), (KAYS), 8AYV, 8AZF, 8R<\A, i8B\S), 
8BBU, BBC. 8BCO, 8BDO, 8BDP. SBDY. (8BEP), 
(~BKI, ~BKO. (,<fl/)\, (~BPI, ~BRL. ~en. ~CF, 
(8CH), iXCP). (8DR), i8DZ), 8EA, 8EB, 8EC, 
SBOY, 2EV, :SEZ. 8F'R, 8FQ. BF'R. BFE 8FT, 
(8;1"L). i-.GN •. (8fW), 8HU, (8IN), slFR. SHU, 81Q, 
i'JB, ~.JU. 8LH, 8MM. 8MZ. ~NZ, SNQ, 801,· 
80V, 8PM. SQC, 8QR, SRM, (8RQ). SRU. ~PU, 
IK"Pt, 1x'l'K\ STN. (><TT). \><TY), (K'rZ), 
(HfJCl, :,UP, xVC, 8VG. KVQ xVR. i8WA!, HWO, 
8WU. :,XC, 8XE, KXM. SYN szA. SZB. (8ZD). 
8ZR. 8ZU ilZZ, (9AAWl, (9ABH>. \l!ABS), 9ABU, 
!!AC, 9AGB. !!AOL, 9ACN 19ACY). !lACZ. 9AEF, 
!!&Wt !!A.FT, 9AFX. (9.\GO!, (9AGRl. SAGV. 9AIR, 
9A.,JH, !•AMK, 9AMS, 9AMT, 9ANP, llAOl.T. f!AOV, 
\iAPK. 9APL. 9AOA. DAQM. 9AGR ft.AMY ~;I.RN, 
\lARZ. !IARX, \lASN, \IA'J'N (9AUC). \9AWUl, 
i9AWZl, \IAXG \IAWU, llAYE, \lAYW, 9AYY, 
9AZA, 9AZF'. i•BDR, 9BP. !lCF. 9CI, (9CP\ '.iCS. 
9DCV, 11nFA. vnFL. 9DFR. 9DII. :mor. 9DON, 
9np 9D'l'O 9f>UG, (9DWM), 9DWP. !IEEJ \lli'N, 
(9FS). 9GN, 9GO. (9GX), !lHM, (9HR), IH,J, 
9.fN, 9KM, 9KO, (JMG. llM,J, !YMS. l•NC (!lOXI, 
9PS. 9QH. \IRB \lrTC, \!!UHi, 9Ull.f, \\lffTT). \/VT,, 
1\lV?;), (!½AC 9ZC, 9ZAD. 9Z,J, !lZL. 19ZNJ, 9ZR, 
9WT, 9Wl, 9XJ, 9YAK, 9YW, 9YS. 
c.w.~-P.Z.T, 2AF'P. ~A.TA, 2A.TW, (2AWLl. tBAK, 
2BGH, ~DN, (2F'PI, 2f'S. 2GR, :!KL, :rnz. ::en, 
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f,AWL, :1HG. ,1SP. H!Q. H'F -lGL •n'I.. !'"'F, 
•AGO. 8AHH, SAHZ, BAIO, i'<CF, _ (8DE), {SDZ), 
iBDR>. HH'. BHJ, (8II1. ~rQ ,1v u, r, ·"-·u, 
:><LF, i<NQ. ~QY, SVY, a AL. SZR. BZZ. 8XV, 9AA V, 
!iA,IA, 9AZX, 9KM. 9TJC, 9UD. 9ZAE, !<ZY. 

9DUG, Hutchinson, Kansas 
(5DW), (5EK), (nETTl, (fi!<'Ol, (nHK), (5HL), 
(fiHZ), (nlR). (!',,Ill>, (!'iLC), (5L~JI., (5NF), 
(fiNK), ff'NS), (!iPUl, (5QHl, (5QI1, (fiQS), 
(5X,il, (aYH), (5ZAl, (57,AGJ, 157,U), (6WV), 
(6ZZi. {7ZQ)_ (HAlOJ. i~fD!. i9AEG), i9AEQI, 
i9AEY), i94F'Wl, (9AKC). /9AMAl, (9AMBl, 
(9ANFl, 19.APW), (9AQM), ,9ASN), ,\JACB), 
(9ASK), (9AUO1, 19AYYJ, (9ARZ). (9AXUl, 
i9ET), (9FZ), !9GNl, <9HM). <9HT), (9IY). 
i9KAl. ;9KO), (9MCl, (9NQl, (9O(H, (9PS), 
i9ffiT), (9VEJ, ,~WI), (9YAKJ, rnZACl, 19ZB), 
i9ZC), i9ZN), (9ZYi, !9DEHl, (9DTPl, 19DZJI, 
i9DZR). 

9EW, Omaha, Nebr, 
4GB, r,EK. f,HK. H,W. t,XB. f.ZA. 6WY, 7MP, 
".XD, 8DE. 8VK :,VV 9BP. 9CN, 9EE, 9HM. 9KA, 
?MC, !>MS. 9PN OPS 9RY, l'lJU, iiXI. 9YA,_ 
tJYM. 9YO 97.B. (•ZC, 0ZH 9ZN 97,U 9ZY. 9AAW. 
;,ABU, KABV, 9AEG, 9AEY, 9AGN. 9AHZ, 9AJP, 
\LAKC, \l\YW. llAYZ. ll'Hl"I, lJf)J<]H, l!DFL. llDSG, 
9DTU. 9DUG, !iYAC. (1YAK, 9ZAC. 

9A YS. Lincoln, Neb. 
r,r.L. fi~~K. tER. GJ<]V. 5HK. 5HZ; ;;JR, :;:1s. SKS. 
GLA, ,,LO, &MA, ,,NS, GQA. SQE, r,QS. r,XI, 5X.J, 
OZA~- 5ZL, 5ZO. fi~1;.TJ, 6ZX. 7HK 78:L. _7·t,K, ~.AK. 
RNL. ~HL. 9AK, \IAAW. 9A1'JG, f>ABV, \1ACB, 
9ACK. flAPX, 9AIS. \;AF'F. :•AIO !lAMK, !lANF', 
\IAOU. 9,nw, li"'PN \)-~PP, 9"'RW. 9A:U, 9AYW, 
9AWZ, HllP. 9DQ 9\)EE, l!DEH._ .DDFL 9f1C1G, 
l!DII, \HIUG. 9DVP. iiDWM. !iDVM, 9fJg, 9EL, 
9ET, 9GN !)HM. !iHN. DHP, 9KA, 9KO, 9LC. 9MG, 
9MS, 90Jil, 90U, :;PN, 9PS. 9RG. 9QP. \ITO, 9UU, 
9VE, 9WT. 9WS. 9XY ;,x.r. 9XM. 9YA. !!YB !IYAK, 
llYK, 9YM, ~YO. 9ZA. !lZAC, !lZB, !iZC, !lZP, 
!JZH 9ZL, SZN, nu, 9ZY. 

9ARZ. Clear LakP, Iowa 
c,madian 8BP_ •IBQ, rnEK), ,,-~;u, !\HK, r,,JR, fiLA, 
i,LC, 5LO, nX.J. f,7,A, ,;:;11,, 6WV. 7XD. ~IW, ~-·T'1FT., 
KDE, 8TT ,8IV, 8KY. 9.TM, l<NQ, EPM, %!,I, 
e,VY, ,WA, SWY, :,XV. &YN, 8ZA, 8ZL, SZN, 
RAl~~n. '.~A_GK. 8AYN. :SAYS, BBEF, 8IQA~ ninei:; 
t.oo numerous. 

9DWK, Jackson, Mo. 
lDAD. ::lZL, 2·\F'P 3AC, ::il<:I,, :rnz. 3ZY, 4f.lQ, 
4T!H, 4GT,, 4XC. ,IXK. ,,AF, f>DA, r,nH, f\EK, ,,ER, 
f,FV. f;HK. ,;HZ. r,r.o. nQL M:!S f,XB, r.x.r_ fiXK, 
f,ZA, &7.T,, r;zp, 5ZAM. 6WV. 8BK, 8BO. 8f!E 8DR. 
&DX, 8EA. qQ, ~.JQ, PKM, 3NQ, xm, ~PN, gsp, 
Wl'K Wl"l' ;<U,T. 8VK SVY, 8WY, FXK. SXV, 8XY, 
8YN, SZR RZU. ~zz. RAAZ. SACF. 8ACY. 8ADY, 
8AEZ, 8AFD, f<AQF, RARY, !-!AYN 8BBU, ~HCI, 
8BRC. fWS ~HM. ~.TN. HLQ tlMC, 9ME. 9MS, 
9PH. 9PS. 9QM. 9TV. !lUU 9WI, !JXI. uXM, 9YA, 
\iUB !IYM 9ZJ. l!ZY, i!AAW, UABH. 9ABV. !lACL, 
!IACN_ :H.EG, ~AEY. llAF'X, \l',,JW. !!AKC IJAI.B, 
9AOU, 9ARX. f!AR7.. \'i.",WX. 9AYK ll!\YW, llDTI, 
9l1FL. \'IDLX. 9DQQ. !!DRE. 9DUG, 9DWM, 9MEY, 
OYAK, 9ZAC, Gau. :rnP. 

9DCN, Kan•as C•tv, Mo. 
2f'P, 2RW, JBQ, 4GL, r,AIO. 5],JD, 5EK, [WK. 1;pv, 
UHK. r,HZ. riIR. f.,.JF. f,LC~ ;:;NS. YiQH. !iSK, f.SlT, 
f>XJ. 57.A, ,,ZAN, f>7.L. 7XD. 8Al0. ~A[V, sBW, 
8DF., ~IC. 8,TQ, 8LX. SNQ, 8VY. 8YN !l A.AP. 9ACN, 
llAEG. 9ACB. !lAJi' HAFF. 9AFW. liAFX, 9AAW, 
\\AHK. 9AHZ, 9AKW. !!AMK, 9AJA. 9AM'I., !i,\NQ, 
!lAE liAOU. 9AQM. 9AQR, 9ARP, \)AR~ 9ASD, 
9ASN. 9ATJS. l'AVN. 9AX.J, gAYW, !•BK. HCP, 
9DAV, 9flPE, !lflJB. i9DKX). 9DOU 9DPE, 9DPL, 
PDQQ, 9DRQ, 9DUG. 9DZL._ 9EE. 9ET, 9GM, 9C_;N, 
foHM, 9TN. 9KO. !IMS, !lNC. 9OK, \'OR 9OX, 
9MR. llPS, 9RY. 9SY, \.>ITTT, 9VR, 9WI. 9X.\B !lXI, 
f!XM, 9XX. 9YA. 9Y AC, 9Y AK, 9YM, 9YO, 9ZAC, 
9ZAD, 9ZB, 9ZH. 9ZN. 9ZQ, 9ZY. 

9DBU. Eden, Ill. 
4AS. \CG, 4GL, ,ri~]K). r;ER. fiFO, r,vv. ~HK, 
fiJR. 5JD, 5KK, 5NK, 6RH, f,ltQ, 5RZ, 6YN, 6ZA, 

,5£L), r,vz, SFI, 801, 8UR. kYN. ~½A, ~AFB, 
,~APP), 9AF'. (9AKJ, (9ET), \IHI, !9MS), llMC, 
(9NQ1, (9RHJ. (9LF), 9VK 9YN. _ 9AEG, 9Al0, 
!!ANH, (9AMK,, 9AMA, !iAPZ, i9AYBl, (9DEU), 
i9DHZi. !9DHFl, 19DAYl, 190DYl, 9DMP, 9DTJ, 
\!DTQ, <9DYY), ~XAK. (9XAF). 

STATEMENT OF THE OWNERSHIP, MANAGE
MENT, CIRCULATION, ETC., REQUIRED BY 
THE ACT OF CONGRESS OF AUGUST 24, 1912. 

Of QST. publishPd monthly Rt Hartford. Conn. 
for n(';tober J 1 H? 1. 

County_ of Hartford } H. 
State of Connecticut 

Bf•fort:- me a Notary Puhlie in aud for the 
State and c.ounty nforPsaid personally appeared K. 
B. \Varner, 1-;,rho. having been riuly sworh accord
ing to law~ deposes and bays that he !!'I the husi
neaa manager of QST and that the following ia, 
to· the hPst (•f his knowlerlgf:' and beliPf, a true 
statemet,t of thP ownership. management t and if 
n daily~ vaper. the eirculation), etr., of the afore• 
,aid_ pµbficat ion for the date shown in th"' sbove 
caption, r,,quired by the Ae.t of August 'B, 1912; 
embodied in Mt'.,~tion 44;-t l'ostal L1tw~ and Regu
lations, ·1:,t'Jnted oll the revrer8e of' this fnrm, 
to wit: 

1. That the nam£"R r.nd addresses (1f _the t,lllb• 
Heher. t:!ditor. managing editor-, attd businesa 
tnll.n;:t'("'"l"~~ ?...re: PubH~her;. Tke American "Radio Re• 
lay League. lne.. Hartford. 0onn.; .F-;ditor, KP.fl• 
n~...th B. \Va-rtwr. ,Hartford. (>:,nn.: Managing FMi ... 
tor, (nonf.") ;- Business Manager, K.ennPth H. ~Var
ner. Hartford. Conn, 

2. T.hnt the nwner.s. are: ~Give lutmE>·s anti ad .. 
drei::cse-s ,>f the indivtdual owner111. or. if a co1~poration, 
give its uame8 iind the nanH·~i,. and Hddresaea 
ui' ~;tock.holnerg; owning· ~,r. _ ht".1ldins,; t pm_• >i'Pnt.. 
or more of the total amount of st-oek), The 
Amerfoan Radio Relay L•:ague. (nc.. an as~oda
tion 1-Yithout. (_"':Rpitai- Bt-Otek~ inc-onpomt,ed under 
t.he iaws of the State of Connecticut. 

;3, That the knnwn hondh...,lder8,~ mortg-as.re(•M, knd 
other ..security holdf>rs owning or holding 1 per 
~ent. or n1e•r~ of total "mount of bonds. mort
~ag,f>s, or nther R('~ttritfPR "ili're: nr thPV are n,·me, 
aH> state) Edw. Huda·n'erdi. New York. N. Y.; \Vm. 
J:I. Buffington. _Fall Itivei;, Mass:: Gordon M. 
ChristinP, ·Philadelphia: Frank C,,nrad, Pitts• 
b11r1,rh. Pa.: H. L. Bantlem~n jr., Yonkers, N. Y,; 
Waltn Rog-e:rs. Icssex F'ells. N. J-.; ,lnP P. RynMtr
,ion, Wolf Island Mo.; Cl,rlP E. Darr. Detroit, 
Mich.; H. E. Nichols, Bridgeport, Cunn.; Ludwig 
F1nghinrl. Duluth. Minn.; Chaa. H~ 8tewtt...-t, St. 
David's. Pa.: R. H. ParkPr, Tilton, N. H. 

4. That the two ;paragraphs next above, gi•1lng 
the namf•s of t.he owners, ~tockholders, and security 
holders. if any. contain not ,,nly the list of ~tock-
holderR an<l fu:-curity holders RM they avpear on 
thP hrmk!IJ. (•f the ~umpnny h11t R hrn in <>ase11 
where the st.ockhrotdPr 01· Rf'-1:>urity holder appear• 
u1von th@ hooks nf the , .. nn1pany a" t.ruRtee O"f in 
~•ny nthfi'r fidueiury relation. the name of the pt;:r• 
z;t,n o~ eurporation for '\.Vhom ~ur.h trustee ii, act
ini,t. if' givPn; al~o that the 8aid two f:Ht.ragrnph1 
,wnta.in statf.'nu•nts e,nbraeing uffiant•s full knowl
e<l~e rind helief h~. to t.h"" ~~irrnmstnn(":es 1tnd c-on
tlitions unr!Pr which stnekholdera ,md oPcurity hold
er-~ ~vho do not appear upon the bookii of t~ 
e-ompany ns trustee!"!. hnld ,..;f.ock antt s.eeuritiea 
in a caparity othPr than that of a bona fi,ie owner; 
,,nci thia affiant has no tPHf:'on t.o hPHeve that 
nnv other p~rRon, IU!soeiation. or e"'rporRt.ion hae 
anv intrrP8t direct ff!" indirect in the :!¼aid stock, 
hnfui~. or other SP.l'.":Urities than us su stated by 
him. 

f:I. That the n\-~er1'1l'.e numbPr ••f ..._•.-)pies of ieaeb 
-isRttP nf thift publication ~vld or distributed, 
th-rnuR"h t.he mails or utherwi~e. to pidd sub, 
:::.(~ribers durin!7( thie ~ix 1nonths pr~t:e-t'.Hng the 
d;:\te rthown ab0ve is ...••... ,,....... {'This in-
formation is required from daily publications only J. 

K. R Warner 
Sworn to and subsrribed before me t.his ~7th 

day of Sept.ember, 1921. 
· F', L. Pratt, Not.ary Public 

(My ~ommission expire"' February 1. 1924.l 
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12 LongHouis 
he wore Brown Phones 

H l :/:,j :o:::,.w:,,•,:~,:-;,~,:~;l";e!::i:;,~y 0;t,::it: 
hi3 p,)st. while his. hand €re,,,t m.itnh at th<:: ke-y .. At fast 

his heroism v.t:as. rewarded, and thru the Brown Phones 

that had hect,me n. vital pan of hi$ expetfonc-e, came the 

strained-for an~w~r to his S.O.S. 

VJ.--,n~d it be out vf place to say that th•Be phone-~, with 

their :!H.tpE:.r-se-nsitive tB{)todutcrs and t::<tn,m1: hght 

wt·ight (only 9 oun.:es) at least coruri(mted son:iewhat 

t0 sn-;•ing th05f." ;~7 •Eves? PcweH hin:1sc!f says the light 

weight .oi his Browns saved him, frorn exh,:rnstit1-n ho!).rs. 

so-oner. 

You C,;ll1 enjoy thiSc same tom.fort °:nd Hght weight 

daily. B'.own .Phonifs, 1;.vi(h ;.~cmit.'.:al alum.ilium diaphrams 

~-tnd rugged pf6tecting shells, at!;: now for sale at l'eading 

rad;o dealers at these tedllced pl'iceii: 

Type A {adjustable) was $22,00, now $18,00 

Type D (for phone work) was $20.00, now $16,00 
(Eiih., iyp,',quipp,J withFir,q Round Pfog fvt $! .50 ,xlra) 

John Firth and Co. Inc. ,s Br,,adway, K Y.,Distributors. 



De Forest G·uaranteed Parts for 

C. W. Apparatus 
Acme C.W. Power Transformers 

Unmounted. F·or 60 c.y~h.,, 110 voJt ~upply. 3 
~econdary ,,lJndings. H. 12, and 1000 volts, with 
center ta,p on high voltage. Designed to furnioh 
f>OO volt D. C. when u•ing Standara rectifier tubes, 
Work• efficiently with all makes of tub"• $12,50 

inductances for Transmitters 

Up to t;o watt clipa,cit.y, r,o turns ,,[ wire 
\>tound OU threadP<l formica tuhe, 7 Ol' 26 PO.Si• 
Hve taps. rjrnper ~p<'l:,!inv: hetween t\i.rns for 
1nax1mum ~.~Uiciency, '. , , . , . , .. , , , . , .. , .$8.50 

?erfectly Insulated control buttons i>.P.D.T. 

¥."Jn!'.lh lockinsr t;,pe, for hattery eircuits. transfer 
switcht"~. t-'h'!. , .. $1.50 

- Below Cost! 
Acme A3 Modulation Transformers 

On mounting brackets, Exceptionally trificient 
input transformer for Radio telephon,. work $5.00 

DEFOREST CABINETS 
Hand rubbed, waxed, early English fin

ish. Quartered oak. 

·-...... ~. 
Pa.nel Size Cabinet Depth 

7~/2 inches 7 inches 8 inches $3.00 
9;12 inches 1 inches 9 inches :1.;:o 
7~/2 inches u•;• inches 6~/ft inches 300 
1•1, inches 6 inches 2 inches 1.25 
7 1.:l inches 1 inches s;-':?. inches 2.50 

HI½ Inches 111/o inches 7 inches 4.90 
U½ inches 11½ inches 6%j. inches 4.25 
11 ~/~ inches 14 inches e:1i Inches 5.25 
B~.~ inches l~.~ inches 4 inches I.SO 

t3V~ inches 7 inches IO inches s.oo 
9 inches 9 inches GVt inches 6.75 
a. inches 9 inches tF,. inche• 5~25 

10 11. inches 9 inches !F/s inches 5.00 
15 inches 9 inches f:P/~ inches 5.75 
14 inches 9 inches 6?', inches 4,.00 
1s11, inches 9 inches !Fis inches 6.25 
23 inches 9 inches 6~;~ lnche• 7.50 
21V2 inches 9 inches 6% inches 9,0(1 
32 inches 9 inches tl~IB inches 10.00 

81/o inches 17½ inches 18 1/t inches 7.00 
9;11. inches 7 inches 4·Y.1. inches 3,50 

l.Vi+.h hinf"'"'rl ,.., .. 
" 11:/tt inches 8 inches 4~<1 inches 2,00 

With hin.,.. 0 ,i ('n\ r 
,41/:i Inches .t,~/z lnche!5 1 -~/ 

,/:( inches .90 

DE FOREST RADIO TEL. & TEL. CO. 

1391 Sedgwick Ave., New York 

Inventors and Manufacturers of High Grade Radio Apparatu" 

64 ALWAYS MENTION Q ST WHEN WRITING TO ADVERTISERS 



De Forest Guaranteed Parts for 

C. W. Apparatus - Below Cost! 
Guaranteed ESCO Dynamotor• 

110 Volts D. C, to 1\00 volts D. C. 100 watts. 
Ball bi>aring type: one unit. This iti the lu,st 
possible ,rntfit for C.W. plate supply. Smooth 
running. Noisele,Js in operation. Large overload 
faetor of •af .. ty. Reduct>d to $65.00 

Bunnell Relay 

Operating on 6 volt battery. Ideal for electro-
magnptfo transfer •witrh ...... , ....... ,,, . . $3.98 

DEFOREST DUO-LATERAL COILS 
At Lower Cost Than Imitations 

NOTE REDUCED PRICES 
The mounting bands have bttn perfected so they 

are a.tu~oluteJy impervious to moisture: lowf'r dls .. 
tributeri capacity. lower Mgh frequency reoiatance, 
and better made in all reapoots than any <>ther 
coil,. of this type now on the market. 

DL-25 , ...•••.. . $1.40 
DL-35 , , .•.•• , . . 1.40 
DL-50 , . . • . . . • . . 1.50 
DL-75 , , .. , , . , . • 1.50 
DL-100 .• , •....• 1.55 
DL-150 , ...••• , . 1.80 
DL-200 , ..• , . , . . 1.65 
DL-250 , , ..•.. , . t.70 

DL-300 , .... , , , ,$1.75 
DL-400 . , ..... , . 1.80 
'"''~~oo . , .... , .. 2.00 
DL-600 •...• , , .• 2,15 
DL-750 ..... , . , , 2.35 
DL-1000 260 
DL-1250 , , .. , ..• :,.oo 
DL-1500 .....•.. 3.50 

Guaranteed Standard lndicatinrr Instru
ments at Manufacturer'• Coat 

Hot wire ammeters, Gen. Radio, Scale 0-7 
Hot \Vire ammeters, Gen. Radio scale 0-2 
High Freq. Ammeters, Roller-Smith scale 0•5 
Filament ammeters, R-S. scale 1.5, 0, 1.6 
Filament ammeters, Weston scale 6, 0-0-1.6 
D. C. .,/\.mmet<'rs, Si!>Htdorf scale 0-2 
D. C. Ammeters, Splitdorf scale 0-3 
D. C. Ammeters, Splitdorf scale 0-5 
Hot Wire Ammeters, Gen. Radio scale 0-10 
D. C, Milliammeters, Splitdorf acale 0-150 
D. C, Milliamm .. ters, Gen. Radio, aeale 0-250 
Filament ammeters, Amer Everready ocale 1,5 

$7.00 
7.00 

22.50 
8.00 
9.00 
5.75 
5.75 
5,75 
7.00 
5.75 
7.00 

0-1.5 .. , ••.••.•••••.•.•••• , •• , . , . • . . • • • 3.80 

Guaranteed Standard Mair.es of Head 
Telephones Below Cost 

-8000 
- ... 3000 

Murdock No. 56 
Red Heads 
FPrleral No. 
Federa! No. 

r.sw--2200 
1;2w-:~ooo 

ohms ••••••••••• ,$4,l!O 
ohms .. , •••• ,, ••• 7.1!0 
uhms ............ 7.00 
ohms ..••• •H •••• 9.SO 

DE FOREST RADIO TEL. & TEL. CO. 

1391 Sedgwick Ave., New York 

Inventors and Manufacturers of High Grade Radio Apparatus 
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Moderate 
Prices 

The moderate prices of the 
Brandes Headsets enable all 
operators to become owners. 
Three types; $8, $12, and $14; 
complete, ready for use. 
They are not too expensive for 
Colleges and Universities to 
install as many outfits as can 
be used. 
Give amateurs a chance to 
have the best equipment, in
stead of the ordinary and 
often unsatisfactory kind. 

CHRISTMAS GIFT-Give yourself a Brandes Headset for 
Christmas, or give one to that friend or relative who is 
interested in wireless. 
"Navy" type headset, $14.00 
"Transatlantic" type headset, 12.00 
"Superior" type headset, 8.00 
Sold on 10 days trial. Money refunded if not satisfactory. 

Send 5,c for Catalog F 
DEALERS-write for proposition 

C. BRANDES, INC. 
Room 821, 32 Union Square, New York City. 

Get a Copy of Our Wireless Manual H-12 
It contains 200 pages, full:, iUustratinir and deacribins the man:, ln• tt-um .. ta 

used in Radio aervice. Fort:,-llve Plllrff are devoted to general ln• trudion•, tlia
grams. otation calls, tables, code• and other information identified witll th• art. 
The book l• printed on hishl:, llniahed paptt with a two-oolor eour; • IH tr.1'6, 
inches. 
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We aak 26 c•mt• for it, give a coupon receipt for the amount whlcla a....,... 
when returned 'With llll order will be credited at Z5 unta. 

With a larire and varird sup1>iy of wirelM• ln• trumenta and acce11•oria car
ried in stock, we are in po1ition to fill any ordn or meet an:, oo•ditioa prompt!:, 
and aeeuratel:,. 

We have experts in charge of our wireleu department•, 10 do not huitat. 
t.o consult ,a a.bout your wireleaa problema. Proper attention and aceuw.te ia
formation ia yours for th" a.akinir. 

MANHA TT AN ELECTRICAL SUPPLY CO., Inc. 
&7 f'ail'ir Pier-. New York; 114 So. W•ll• St .• Chic...,; 1106 Pine St,, 5t. Leuis; 104 Miuloa St., P.-..-
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Shell Type Filament 
Transformers 

PRI. no VOLTS SEC. 10 VOL TS 

FOR C.W. 
SECONDARY TAPPED AT CENTRE 

1 or 2 50 Watt Tubes 
1 or 2 50 Watt Tubes 
4 50 Watt Tub~s 
4 50 Watt Tubes 

Mounted-$10.00 
Unmounted-$ 8.00 

Mounted-$15.00 
Unmounted-$12.50 

AMATEURS: 

Change over your type ''R" or "RS" spark transformers to 
high voltage C.W. transformers. 

We are prepared to fun1ish two secondary coils to replace 
the high voltage winding now on your transformer. Each coil 
1600 volts. 

Send us your specifications. 
Don't forget our popular line of spark transmitting apparatus. 

Thordarson Electric Mfg. Co. 
517 S. Jefferson Street. Chicago 

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 67 



68 

CORWIN DIALs~redaced 
No f>tl!ing otT in aalu demanded 
the price reduction of C'.orwin Dial•. 

On the contrary the increased demand 
by amateur• wh" know, plus e!fieient 
marketing has lowered the eost of 
production. ,vithout hupairing the 
quality. ~fberefore. w~1 are able t.o 
offer Corwin Dials at " much lowel' 
price~ 

The high quality of th"' finished dial. 
plus their accuracy and ease c,f op
~ration, would justify the uph,:,lnin~ 
nf the present cost. 

OLD PRICES 
Number 66 ..• , .. $0,75 
Number 67 •... , . 1.30 
Number 68 •. , ... 1.00 
Number 69.,, , , . 1.70 

NEW PRICES 
Number 61:1. , , , , $0.60 
Number 67.,, , 1.00 
Number 68 •... ,, .80 
Number 69 •. ,,., 1.20 

REDUCTION 
$0.15 

.30 

.20 
,50 

'rhe distinction Corwin Dials impart to a radio station is only exceeded by their 
llt.('.£'Urac;r and ease of operation. JuriR"ed hy time they a.re the oldest on the 
market; judged by design. th,•y are th<, newPst.: judged by performance they 
are the most 1.>atiafactory; and judged by price, th~~ ,b.k't;-! the L4tist value ohtainttble. 

At all Ra.di,.~co agencies and other reliable 
Dealer'11 or sent postpaid anywhere. 

A. H. C OR W I N & CO. 
4 Wet1t Park St., Newark, N . .J. 

QST 
Pittsburgh Amateurs! 

You will find us in a posiHon to supply your needs in radio supplies 

Weatinghouae, Amrad, DeForest, Acme, Murdo<:k, Federal & Brandes 
Complete, Antenna and ground equipment. 

Come in and 
See Ua 

QUALITY 
613 LIBERTY AVENUE, 

------PARTS--

Mail Orders 
Promptly Filled 

SERVICE 
PITTSBURGH, PA. 
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Fan1ous HChi-Rad'' K-D Variometer Parts 

All parts to build two variometers and one coupler. ALL WINDINGS IN 
PLACE-1wthing to do but screw t•n bearings and connect up. Complete set 
can be assembled in 30 minutes. The biggest value cm the market-order a set 
today. Immediate Delivery. 

Price complete as shown $10.00 Add PP on 6 lbs. 

Specifications 
Variometer forms -l¾" Sq., :l" wide when assembled. Coupler primary 

Bakelite }J%" diam., 3¾" high. All shafts %." diameter. 7 Primary Taps. 
Range 150-475 meters. Special condenser to shunt secondary and increase 

range to fl50 meters supplied for 35c extra. 
Made specially for panel mounting-all screws covered by dials when 

assembled. 
Immediate Delivery---.Money Back Guarantee. 

NEW THORDARSON AMPLIFYING TRANSFORMER 
Built bv the world-famed transformer manufacturers 
and fully up to the high reputation and standard of all 
Thnrda r~on prod nets. 

Outstanding Features 
1-····•-Eight months in building; tested and approved by 

Bureau of Standards. 
:Z-Windings of large :size silk covered wire, NOT enameled: 

No burnouts. Proper impedance secured by use of extra 
large enre of shell type. 

!'l-Ratio B\2 to 1. Primary and See.ondary wound in separ
ate :.;edions and placed side by side on the core, not over 
Pach other. This gives most efricient eoupling ,vith very 
low distributed eapacity and no tendency to howl even 

Price fully mounted as on 6 steps. 
showr, ,!----Considering the high standing of the maker and the very 

$4.00 moderate price this is unquestionably the hest trans-
Add PP on t lb. former ·'buy" on the market. 

In stock for immediate delivery-orders filled in rotation-send yours today. 
DEALERS:---Get uur special discount on the Thordarson Amplifying 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. 
l"bOIU! Harrison 1718 

508· SO. DEARBORN STREET, CHICAGO, ILL. 
"Sole Chicago distributor FIRCO Radio Equipment" 
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The CHELSEA 
Ampl;fying Transformer 
is a supreme attainment in the 
design of Audio Frequency Trans
formers. It embodies the highest 
grade of materials obtainable and 
proper design, which reflects the 
result attained namely high am
plification factor. It is unequalled 
either in electrical characteristics 
or good appearance. Price as 
shown $4.50 

Chelsea 
Variable Condensers 

(Die Cast Type) 
No. Capacity Type Size W.!1ht Prke 

~ :gu!:::t :~::!: :~:~:~ m ib:: '::: 
I .OOllm.f. With Dial 4','.,x3x4 2 Iba. 4.TS 
1 .0011m.f. Without Dial 4¼x3x4 2 Iba. ,t.,sa 
4 .OOOOm.f. With Dial 4%x3x31(J 1 1( • Iba. 4.211 
4 .OOOOm.f. Without Dial 4y,x3x31)1 1% Iba. :11.U 

Top, bottom and knob ar. senulne bakellte, alaaft 
vf oteel 1·unninl1' In bronse bearinsa, adiual>abl• 
tenaion on movable platea, larir• bakellte dial r .. tl
inlf in hundredtha, hish eapuity, amply HPU&tff 
and accurately • paced plates. 

Unmounted typn will At an:, panel anti .,... 
equipped with counter-we!rht. 

l'urch•ae from your dHler; If he ,.,., net MffY 

it. Hnd to u •. Bulletin Hai upon ffll11Nt. 

$4.50 

Chelsea Radio Co , 150 Fifth St., Chelsea, Mass. 

BI-LATTICE COILS (Duo-Lateral) 
For Long Distance Reception This is the Best Type of lnducta.nce. 

No. of Turns Unmounted Mounted 
25 $0.45 $1.30 
3.5 .45 1.30 
50 .50 1.35 
75 ~55 t.40 

100 .60 1.45 
!50 .65 1.50 
:WO .70 1.55 
250 .75 1.60 

Tra.naportation Prepaid 
In U. S. A. 

Our Products Fully 
Guaranteed 

No. of Turns Unmounted Mounted 
300 $0.80 $1.65 
400 .90 1.75 
500 1.00 1.85 
600 1.10 1.95 
750 1.30 2. 15 

1000 1.55 2.40 
1250 l.90 2. 75 
1500 2.35 3.20 

Coil Plugs Complete with Fibre Strip $0.75 each 
Set of 3 Mounting Plugs to Make Triple Mounting $3.fJO per set 

St?.nd Jc for Bulletin "A0 eontaining v:a:luable data regarding 

BI-LATTICE COILS for LONG WAVE a.nd SINGLE LAYER COILS for SHORT WAVE RECEPTION; 

P. J. STOCKWELL, !Box 157-A, Reading, Massachusetts 
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C-W C-W C-W C-W C-W C-W C-W C-W 

CW Filters 

CW Plate 
Tranaformen 

C\V Condensers 

CW Filament 
Transformers 

CW lron 
Core Chokes 

CW Radio Fre
quency Chokes 

WIMCO CW 100 INDUCTANCE 

CW Power 
Tubes 

CW Rectifier 
TubH 

CW Sockets 

CW Rheostat• 

cw 
Microphones 

CW Tone Anna 

CW Modulation 
Transformers 

Get the BEST CW Inductance. Real connection clips provided, no unce~t~in 
switches which short circuit turns. Entirely insulated on Formica, high conductivity 
copper, very efficient. Made in 25 and 50 turn sizt!s, priced at $10.00 and $13.50 re
spectively. Also sold in parts 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 set with a complete set of meters all alike. 

Big line of high voltage generators and motor-generators reasonably priced-just 
what you have been looking :for. 

SPECIAL NOTICE 
Grid coils for the above CW Inductance are now supplied so that the circuit 

described in ,July (~ST 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. 

October Antenna Specials 
Now is the time to remorlel your antenna and we are et,;pecially prepared to supply 

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. 

8ZV WIRELESS MANUFACTURING CO. 8ZV 
CANTON, OHIO 

WIMCO apparatus is distributed in Canada by Ontario Radio Laboratory, 
Sault Ste. Marie, Ont. 
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Unwired 

$417 
Fully Assembled Wired and Unwired Instruments 

'l'his efficient receiver is another of the manv new hhrh !!rade instruments 
offered unwired and wired at a very moderite cost. ·-· ·-· 
It provides for reception of Epark, arc and telephone, damped and un
damped ,vavc telegraphy, un ,my wave length between t 50 and 700 
meters. 

This tuner, or any STANDARD multiple wave tuner, detector, m ampli
fier sent on ;,pproval to any part of the United States on receipt of a 
deposit of one-third the list price. You can examine the instrument and 
if you do not think it a great bargain return it and we will refund your 
deposit, after deducting carrying charges. 

Send ,;,tamp for de.~criplive literature. 

!Standard Assembling Company 
19 BRIDGE ST., Dept. Q-1. NEW YORK 

'r 
' 
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"~"~-------------

Dependable Radio Apparatus 
BAKELITE VARIOMETER 

Correct design 
Finest insulation 

Low distributed capacity 
PRICE COMPLETE AS SHOWN $7.50 

If not carried by ycur dealer order direct sending us his name 
and address. 

Catalogue on rcqiuBt. 

DORON BROTHERS ELECTRICAL COMPANY 
HAMILTON, OHIO 
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TElt. 
BA't'K BAY 
5 Cf 6 4 

899 BOYLSTON ST. 
BOSTON, MASS. 

SPARK---A R c ..... VACUUM 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. 

Intelligent students INSIST on being taught upon ACTUAL apparatus I 

"The EASTERN RADIO INSTlTUTE'S 2 K.W. 'ARC'" 
The EASTERN RADIO INSTITUTE i• the OLDEST, LARGEST and BEST EQUIPPED Radio school 
In New England. The Pioneer school that has always led the way! Ask any man in Radio--he will 
tell you! 

New Students can begin to advantage in the Day o.- Evening achoo! on any Monday. 
REMEMBER:--Our ORGANIZATION with YEARS OF PHENOMENAL EXPERIENCE and SUCCESS 

ia behind every man who enrolls! Ask any man in Radlo--he will tell you! OVER 4000 
satisfied graduates TELL OUR STORY BEST! Why not be one? 

Our Illustrated prospectus ia free. lf you cannot visit the Institute send for one. 

F. D. PITTS, Director 
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HI! O.M. HAVE YOU TRIED OUR SERVICE? 
WE ARE DISTRIBUTORS OF 

Radio Corporation Products 
irv-:04=:~so watt power tubes , ••••• $110.00 
UV .oa .,o watt power tubes • . . • • • • . • so.oo 
r'rv~Oi-r. wa.t~ power tubes ••••••. , 8.00 
, .. 0 -1\mphf1er tubes •• , . • • • • • • • • • 6,50 
UV200-Detector tubes • • • . • • • • • • • • • fi.00 
UV2 l 7-Kenotron Rectifier tubes .. , • . 26.50 
UV216-Kenotron Rectifier tuoes •• , 7.fi0 
trn~g.-Poreela!n ~ockets ..••.•• , • . • 1.00 

• -Porcelain Sockets , .• o ~ •••••• ~ 2.f",O 
}™580-Ammeters • . . . • • • • . • • • • • • • . 6.00 
_JM1i83-Ammeters ...•....•• , • . • • • . • 6.25 
UL1008-Oseillation Transformer . , . . I 1.09 
UP!719-Grid Leak-6000 Ohms . . . . . I.65 
l.TP171~-Grid Leak-5000 Ohms •... , 1.10 

UPl868-Powe1· Transformers .. , ... , , $25.00 
UP IO 16-Power 'fransformers 
UP1626-Filter Reactor ..•. , .•••..... 
UC1631-Pilter Condensers ...•• , .. , . , 
UP4 t 5-Plate Reactor , .......•. , ••••.. 
UP414-Microphone Transformer , ..•.. 
PR53f.-F'ilament Rhoostats , . , .. , •.••. 
PTfi37--•liilament "Rheo•tats , ....•..•.• 
~rungar Rectifiers-£ amp. , ....••..•• 
UP1346-Marmetic Modulators ... , ..•• , 
UCl 014---Mica Condensers ••••.. , , .•.•. 
PR!536-·"A" Potentiometer •.•• , • ~ .•.. 
UC5i0 Grid Condensers ••• , •. ~ •••..• , . 

38.~0 
11.50 

l.35 
r.,.75 
7.2fi 
3.0tJ 

10.00 
18.00 

9.o0 
2.00 
2.00 
L20 

READY FOR DELIVERY BY RETURN MAIL 
WE ALSO HAVE FOR DELIVERY, ANYTHING IN THE FOLLOWING LINES: 

DEFOREST RADIO TEL. & TEL. CO. 
Wm. J. Murdock Co. Chelsea Radio Co. 

Clapp-Eastham Co. 

Tresca Products 

AMERICAN RADIO & RESEARCH CO. 

JOHN FIRTH & CO. 
Acme Apparatus Co. 

"K" Line Apparatus 
• Our laborat~ry and workshops are adequately "<IUipped to satisfy your rnost exacting noeil.: 
1n the construction or usembly of special receivers, spark and CW tnuumitten, or .-..dlo' 
telephone aeta. Specifications will he furnished without charge. 

Dealera write us for our discouo>ta to the trade on Radio Corporation and other product-.. 

K85 Vl'lRNTER ATTACHMENTS FOR YOUR 
iqoNnEN,SER, 1•egardless o.f the make.. They 
fit any .dial, a~d allow for a 10 to l adjustment 
in rece1vmg CW and phone oigna!s. See the ~Meat QST for description or send for circular. 

E •..•.••••.••••••••• , .••••••• , •• 46e. 

K73;iJlECEIVER is a c,omplete receiving unit, 
inclt{ding bulb and "B" battery. Small enough 
fo1· any available space, and work• better t:i,an 
the biggest. The "heape•t and best rec,etve.r 
on the market. See Sept. QST for description. 
PRICE •••••••• , ••••••••••••••• , •• , $30.00 

KARLOWA. RADIO (:OMPANY 
OFFICE-611 BEST BLDG .. ROCK ISLAND, ILL. 

--------------------~--------------------------
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(}l1ality Radio 
Doubleday-Hill "Federal" Headsets 

Ve1·y efficient----light weight--highly sensitive. Will meet the 
most 1·igid requirements. .Both receivers paired by test. Ability 
t:o bring in WNlk :;ignals dearly, make them very popular with 
experimenters. 
2200 ohm D-H. E. Co. "Federal" Headset , .......... , ... $8.00 

3200 ohm D-H. E. Co. "Federal" Headset ....... , ....... 10.50 

.J<Jach complete with 6 ft. moisture-ptoo£ cord. 

Di,fribu,o,o fo, G,obe, o:;;:;;;;;;;.;;;,dools Signal, Chol•••• Magna;•• j 
and other highest grade Radio, Apparatus. AU sizes of Radiotron Vacuum 
Tubes always in stock. 

. ~~ 

Mail o·tders promptly filled. Dealer.'<,-Write for clfoeount. 

DOUBLEDAY-HILL ELECTRIC CO. 
715 12th St., N. W., Washington D. C., Radio Dept.-Pesk A 719-21 Liberty Ave., Pittsburgh, Pa, 
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AIDS TO BETTER RADIO 

Made in Single 
Capacities 

0.001 
0.002 
0.005 
0.01 
0.02 

Price - $4.00 

DUBILIER CW CONDENSER 
Type No. 580 

Cat. #310 Triple 
Capacity 
0.0003 
0.0004 
0.0005 

5,000 volts 
4 amperes 

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. 
'fhe # 580 condenser is extremely compact, is of rugged construction and the losses 
are infinitesimal. 

The Pacent Universal Plug The Dubilier Universal Condenser 

Cat. #50, Price $2.00 
No \~onnections to solder. Esaential for mod
<'rn radio transmission and receptlon. Approv,.d 
by the NP.VY Department. . Endorsed by fore
mo~t aroateurR. . Supreme in its field. , Stand
ard with many radio companies. 

Type # 577, Price $2.00 
For transmission and reception. . Supplied in 
mogt. URPd (~apacities from .01 to 0,0005 mfcL 
~,spedally ile•ii>:ned for C.W. Will carry one 
ampere at L000 volts. .Standard with many 
radio eotlljpanies. 

DEALERS AND ,JOBBERS-You ,vm be interested in our new proposition. 
AMATEURS-S,md five (•ents in stamps for Catalog (ll describing "Pacent Radio 

Essentials". 

Pacent Electric Company, Inc. 
Loni, (~PrArrl P;,("Pnt. Pr..,M.frlp,nt 

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

Duo-Lateral Coils, Pacent Plugs, Seibt Condensers 
Standard VT Batteries, Dubilier Conden11ers, Rawson Instruments. 

Special Distributors of Brande11 Phones 
Special Diatributon· of Westinghouse Equipment. 

150 Nassau Street, Telephone 
Beekman 5810 New York City 

'.& :a 
., 
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RADIO APPARATUS 
SERVICE 

LARGEST STOCK SOUTH 
PROMPT DELIVERIES QUALITY 

B. Battedea Radisco Small 221/, V •...• $1.50 Sock!!ts Paragon .. , ..•... , .. , . , , . , . , .$1,00 
B Batteries Radisco large-tapped 22%V. 2.65 Sockets Murdock , ......•.•.•.....•.. , 1.00 
B Batteries Eveready hu·ge-tapped 22';,·!,V. 3.00 Sockets G.A. • .. , •.••• , •.••....•...... 1.50 
Tube• UV200 Radiotron Detector, . • . . • 5.00 Sockets DeForest ••••.....•.. , . • • . . . • • 1.20 
Tubi,• 1JV201 Rad;otr"n Amplifier. , . . . . 6.50 Rheostat& Paragon ........ , ... , ... , . 1.50 
Tu!,.,, 1JV202 Radiotron Trans-5 watL . 8.00 Rheostats DeForest , .• , ....• , . , • , .••. , 1.65 
Tubes UV203 Radiotron Trans. 50 watt 30.00 Rheostats Gen. Radio ..•.••.. , . . . . . . . . 2.50 
Tubes C.'100 Cunningham Detector .• ,,.. 15.00 Rheo•tato Remler-Jr •..•....•..•..••..• 1.00 
Tu!,.,.. C30l Cunningham Amplifier.... 6.50 Rheostats Remler .... , . , .•. , , , .•..• , .• 1.75 
Tuh"s Electron Relay Detector .... , •. , 5.00 Rheostats Parkin , .•..... , , . . . , , . . . . • .75 
Tubes A & P Amplifi.,r.,., .... , ... ,.. 6.50 Dials and Knob Corwin 3" .. , .. ,, .... , 1.30 
Phon"~ Murdock 2000-ohm, ....• , .• , . 4.50 Dial and Knob Corwin 3%" .. , .. , . , ...• 1,70 
Phon"~ Murdoch 3000-ohm ..•..•. ,.,, 5.50 Dial and Knob Chelsea,.,, ......... , .... 1.00 
Phones Bl'andes Superior. ~ . , .. , .. , .. , . . 8.00 Transformers, Ac:111& Unmounted, •. , • , . 4.50 
Phones Brandes Navy ......... , . , . . . . • 14.00 Transformen:,p Acn1e Semi-mtd ... , . . . . . • 5~00 
Phones Baldwin Type C ... ,, ••.• ,, •.•• 13.75 Transformer~, Acme Mounted ...... ,., .. 7.00 
Phone¾ Baldwjn Typ" R., ... , .... , ... 15.00 Transformers, Federal . , ......•..... , . 7.00 
Phon"" 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-Eastham 
DeForest . 
Wm. Murdock 

Federal 
Firth 
Radio Diat. Co. 
Radio Corp. 

Brandes 
Adams-Marg-au 
Chelsea 
Magna,tOX 

Remler 
Signal 
Eveready 
N. Baldwin Co. 

ROSI~ ll.1\Dl() SlJPPI .. Y 
604 GRA VIER STREET, NEW ORLEANS, LA. 

Send toe for Catalog. 
(This adverti~~n1ent. rrvf"n!:ed at advertis~r'A request) 
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ROSLEY 
RADIO APPARATUS 

"Better---Costs Less" 
··---------------

A Smashing Hit 
CROSLEY V-T SOCKET-60c 

"Bett.,r--Coats Lesa" 
Here arf! the rea
i~ons. why this sock-
".:'t won instant pop .. 
uiarity-why it was 
the hit of the Chi
i.~ago Radio Show
w h•y today it is the 
biggest •eller. 
n•s the only socket 
made for both base 
and panel mount
ing, It's made in 

one piece,,. entirely of porcelain-ther;p is no metal 
11hell-hence no Ht'!-rround hum." Its design elimi ... 
nate• pouibility of short drcuiting filament 
across high ,·oltage "B" Battery, lt is better--·• 
and costs only 60 •,ents. 
B .. oure to use CROSLEY SOCKETS in the radio 
aet you are building. Every live dealer handle• 
them--ir ;vours do.,.,n't, send us his name and 
order direct--we will ship prepaid. 

------
Announcing 

The Crosley Variable Condenser 
Pat. Pend. 

"Better--Coats Lesa" 
This C o n d e n 8 e r 

works on an entirely 
new principle. The 
two plates are hinged 
and are opened and 
clo•ed like a book by 
means o! a specially 
designed cam. 'fhe 
plates are • urfaced with 
copper. One "0:t>Per 
•heet i• covered with 
mica so that when the 

two plates are damped tightly together the maxi
mum eapaeity is obtained. The maximum capacity 
nf this CnndPnser will average about .0008. We 
rate it conservatively. however, at .0005. 

This Condenser baa several 
advantages over the ordinary 
t.ype of air eondenser. Will 
otand 1000 ,·oltft without 
breaking down. lt can there
fore be used for CW work. 
Has no body or hand capacity 
ell'ect. Has much greater sig. 
nal strength due to the fact that mica ts a much 
more efficient dieleet.ric than air. The calibration 
c.urve of this Com-Jenner if' almost a straight iine~ 
Ras unusually low zero eapaclty-.00006. 
Pr're with•out knob and dial. .• , .•.• , •..••• , $1.25 
With knob and dial ••••••••••••••••• , • • • • • • 1.'15 
Mounted In cabinet with knob and flla!.,., ... z.llO 

Sold on a GUARANTEE of absolute satisfaction 
or money refunded. 

DEALERS: It will 1Ja71 
you to handle our line. 
W r i t e j' or pltrtimtlatrH. 

CROSLEY MFG. CO. 
Radio Dept. Q-5 Cincinnati, 0. 

HARKO RADIO RECEIVER 
No batteries, 

tubea, etc., re
quired. 

Hook it to your 
aerial and phones 

It will tune 
f.rom two hun
dred to oix hun• 
d r e d m e t e :r s, 
hrinv:ing in spark, 
voice and music, 
with an avPrage 
amateur aerial. 

Complete with 
battery and inter

rupter for crystal testing, crystal, etc. Price $7.00. 
Phones extra. 

nEALERS: This will help you get 'em atartad 

C1•osley Cabinets 

The tendency in the radio field today ia to put ap
paratus in cabinets not only for appearance~& aake, 
but as a protection from dust, dirt, atmospheric con
ditions, etc. Realizing the demand for attractive 
ator.'k cabinets of various -8izes. we are buildin1r 
them in quantities in our large wood working plant. 
Th•ese cabinets are all uniform in style. The pan• 
,,ts are rahbated in to the front. Aa the outside 
dimensions and inside dimensions are either larger 
or •mailer than the panel itself, we show panel 
size and aJso inside dimensions. Prices quoted do 
not include the panels. 

All cabinets are waxed antique mahogany finiah. 
Wood URPd is either gum, genuine solid mahogany 
nr quartPred oak. I.ids or tops are hinired. Sizu 
~nd pri~es are ahown below: 
For C A B I N E T S Mahoirany or 

Panel Inside Dimensions Quartered 
Size High Wide I>eep Guni Oak 
6x'1 51/t" 61/o" 7" $2.150 $3.815 
t!lxJOl/. 5 11" 10" 7" 2.75 4.40 
t!lxl4 .. 

2 
S1/2" 131/o" 7" 3.30 !UIS 

6x21 5½" 20½" 7" 3.90 '1.30 
9xl4 S½" 131/o" IO" 3.'10 6.80 

12x14 11'/," 131/o" 10" 4.40 6.80 
l2x21 111/1" 201/1" 10" 5.25 , 10.90 

C11Sh must accompany order. No C,O.D •· We 
pav transportation charges. 

We can furnish genuine formlca panela Is" thick, 
eut to the following dimensions: 6x7; 6xl0 ½, : 'lxil: 
lx14: 7x12: 6x21: 7x18: 9x14: 12x14: 14x18: 
!Sx21. Price of panel•-2 ½c, per square in~h. l/'or 
mid sizes order the r,ext largest size: we will tnm. 
We pay poata,:,:e. , I 

Every article l,.,aring the name "CROSLEY' • 
GUARANTEED to give absolute satisfaction or 
money will be refunded. 

W~ shall be pleased to oend liter~ture deserlbinir 
the above mentioned and other rad10 apparatus to 
any one fr-,e of charge upon request. Get your 
name on our mailing list to receive lateot Bulle
tin• of other new Crosley product•. If your dealer 
does not handle our gooda, order direct and amd 
us his· name. 
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Using An Inefficient Condenser Is 
Like Carryintg Water In A Sieve 

'rhe same judgment used in the purchase 
of radio equipment that you use unconsciously 
in everyday affairs v.1ill invariably lead you 
to select COTOCO condensers. Users are 
unanimous in proclaiming them "the best." 

This condenser used in conjunction with 
our inductance units will enable you to build 
a set that you will be proud to own. 

lf your dealer ctinnot supply you with our products, 
a,dvi.se us, and send us his name 

COTO-CC:)I L CO. 87 Willard Ave., 
Providence, R. I. 

---------------------------------------------

TYPE R3 
MOUNTED $4.50 

THE LATEST A-A 10 to 1 RATIO 
AUDIO FREQUENCY AMPLIFYING TRANSFORMERS 

With the ir,troduction of the new UV-201 and C-l!Ol Cunnin1thnm ampllfytns 
tubes we found it neeesaary to design an Audio Frequency Ampllfyhas Tnuu
for-mer t.hat would med., amplification and internal reaiata.nce constant& wbtch 
are quite different from those o! the prt~vious t1,1he-M. •'A-A" amplifyins tran.a
former• are seientifieally designed £or e.ommereial manufacture and are made 
strictly on a quality basis. 'fhey are most efficient because the turn ratio and 
1·~ai~tanee t:•f the winding~ a.re !jUch that maximum runpiifieation is obtained 
without distortion in the telephonic currents. The coils are wound with :ft40 
,€'J1ame1ed wi~e with treated paper insulation between the layera of y;inding and 
the convolutionR ()f wire are spaei?d to rut the turn to tum capacity down to 
the minimum. This is a big factor in eliminating distortion-commonly known 
as howling. r'\ll of our transformers are impregnated in a special waxi com
r•ound by the vn~uum procefl.s~ 

UNMOUNTED $3.50 SEMI-MTD. $4.00 
Our first transformer having " ratio of 3 t,, l has proved to he moot .,m. 
eient on Marconi VT's, Moorhead, West<·m Electric and simiiar tube• 
and will also be found deoirable on the 3rd or 4th ate!) using the UV201 
tubes with our new transformer on the ls t and 2nd stage. It is known 
as AA Type R2. 
MOUNTED $4.25 UNMOUNTED $3.35 SEMI-MTD. $3.80 

78 

The "A-A" Power Tube Socket 
This sMkPt is designed for use ...-ith the UV 
zoa and the G ;;o3 50 watt 1>ower tube. A 
wdl made, niee ap.pearing socket, with insula
tion designed to withstand s·ooo 'iioltt'. Sock
et and base shell are of bras• with Bnkel.ite 
ti,(,rips eontaining binding post terminals. 
8hi,pplng v1·e-ight, 2 pounds. 
No. R-4 Power Tube Socket, price ..••• $3.00 

ALJL-AMERICAN 
ELECTRICAL MFRS. TYPE R3 SEMI-MOUNTED 

Chicago, Ill. 1516 N. Lorel Ave., 

ALWAYS "MENTION Q ST WHEN WRITING TO ADVERTISERS 
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Shramco Switches 
Y OU CAN hardly afford to take ehances of 

(o~f~g ,,ffirie~cy by ~etting along with po?r 
,;witches. Either of these two styles wtll 

distinguish itself by smooth operation and sure 
euntacts, in addition to the handsome appear
ance. Both have polished nickel finfah and IH'f' 

furnished with iarge Marconi type knob. Bear
ing block and panel bushing 'h" in diameter. 
F'or use on all panels up to 11~" thick. Blades, ILfa ~7fl!) 
spring pho_sphor bronze. No. 750 type_ has spring 1 ~ 
tension adjustment; switch radius, 1%". - ~ 

No. 7Gl-S-1 type is provided with split lock ~ 
,.· 11 n t ; h 1 ad es have 1 ·• ~ 

radius, % " frvm center ,~ 
to t•enter, and are seetHP- ~) 
ly held in place. If ynur 

Sh.ram.co 
;<wttoh 

No. 750 
Price TSc 

dealer cannot supply you, ---------~ 

~ramoo 
H'witcll 
f5l·S-1 

Price 85c 

send your order direct, 
postage l"Xtra. Dealers i who have not a supply of 

~...,.a;--., ____ ,i Shramco switrhes should 
write for proposition at 
once. 

For all your VT'• 
UM, th, Jamou, Sfirarrco Rec,. 
Pa,~/ /yp, rh,oslalr, 1tilh .'111-
chrcrre retit.ta, teJ 2;.cdallu d~~ 
~ignf!J ./or ud1 lute rf tule. 
~"1f yrur d~akn, or write. 

_________ _, 

SHOTTON RADIO MFG. CO., Inc. 
P. 0. Box 3, Scranton, Pa. 
Catalo711e "K", /ixting !t c;>mµlete line o.f high 
qrade 'part-! at reasonable price.s, sent fo 1.my 
·· reader of QST for five eents in stamps. 

"Z-NITH" IRADIO EQUIPMENT 
"KNOWN THE WORLD OVER" 

THE LATEST IMPROVED "Z-NlTH" RADIO MODELS NOW READY-SUPERIOR 
IN DESIGN, WORKMANSHIP AND PERFORMANCE 

"Z-NITH" REGENERATOR 
"THE PRIDE OF ALL" 

THE REGENERATOR THAT HAS MADE RECORDS IN ACTUAL RELAY TEST 
REPRESENTING 

CHICAGO RADIO LABORATORY 
FOR THE EAST 

SUPREMUS RADIO LABORATORY, WEST NORWOOD, N. J. 
AMATEURS WRITE FOR ATTRACTIVE CHRISTMAS OFFER 

BURGESS "B" BATTERIES 

(Individual cells completely insulated) 

The Standard of Quality 
Ask the operator who uses them 

5156 • (with taps) Send for Bulletin No. 18 for pr-i<'eM ctnd complete <ie.~(Tiµtionx 

BURGESS BATTERY COMPANY 
HARRIS TRUST BLDG., CHICAGO 
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°SA'•1·01-'E; MAN- PO 'rOU R!:ALIZE:'. Ti.\AT TWt'ORN' 

SEASON 1$ 4Lt-10S1 OJp,{:j t ANO 8!:FORt ~& 

Tl-IE N~W C.\lV- ;,"rt\TIONS WILL BE eiAktrsJCr 

LONG- DIHIINCE RtiC.OPD.5 - \VE LL 

''z-R,T1\" 
Pl:6-EIV1:~ATOF2 ··- ITS t\ TUNEf<lliAT ~/fLL YVNG" 

AN'/ S...~ o!..! i~J.i;!~ ON 200 TO tooOIMl:Tl:R~ 
FC.:tc,t-,1-rn~ AL.PS TO OMAHA-PROI/IUEV't'ul.lRl"lNG-t.lGI 

crl\/JNG-~ (~l'!. ON TIH,11~ /v/AJUNt'.r- u~1:, 
A covpoN ·woRn-l E POLLA.RS ON 111E: PU/~ 

Cl-lA Sf,' ()r· A RfG-E"NERA,OR- 'Tl1AT<sNES VOVALL 

•••. ,J 

A CllArsK,1;; 1D ti-1;,T 

A~ C.vJ . 
ReCE"IVli"R

'\'jp j~ 
-1Vi,,'"A 

,;) ...... .:.>"'("'I 

~' 

' 

QRX FELLOWS-HERE'S YOUR CHANCE TO SA VE FIVE DOLLARS ON A REAL C.W. RECEIVER 

BEST BEST 

FOR FOR 

SPARK c.w. 

Z-NITH REGENERATOR 

To hf> ttt{efni in a mociPrn radio ,:;bt.tinn, 1-\ t'i:"1:_,eiver mu~t he euua.lly ;;.ab~fartory f,n~ the r~,:~ption 
of wparK and C.W. fd,gnals, A H•t. df'~lv,ned to respond to either alone doe~ not met't, the needs 
of nn up-to .. date DX traffic station. 

1rhe new improved z,.'L'f'ITH Regen Prator. 'l;v;th a r1Htu:e r,f I.F<0-1000 meter~. ¥ 80 u '-'OUplinR", va.rio
metera ,_v"Jth balanced hHh1~tancP .an<l many 01 h<:"i' exciusivP fti»l.ures will rru-1.b_le you to handle trailic 
1:vir.h :-<PHrk, C. W. and radiofone ~;t.utions at vviil. 

In l)tdi::c>!" to boom :fall bu~int:'N~. \'Cf• :~re .,., ... ,nd'.n~. v1-Hhout t.'ba.i'V.e, i-.1. coui:,on •. ~ood for ~:::>.01) on 
the purcha!-5-P ,if ont:- nf thPi;e 1\'(Yflflrrf1d 1-ii:•w Hev.::nerai.oi'H ~~, evt,Ti ru•r~:on (,n ,:,1.1r mnilinP:' list. 
lf w.:-: ,.ion't have your name. and you want to tak(' advttntagP.- of this unprecedented 01rel'-

WRITE tJS NOW I 

I Cl1·icagc, R:1clio 
, 6433 RA VENS\VOOD A VENUE, CHICAGO, ILL. 
~,m~n.~~~_.,,,~~~~- ,. •~.;,,,Jllff"'O_;,-::;-:,~ ;:_:-~=--=---.::;;;-v•~~=~~~w·=· -----•! 
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THE BENWOOD ''ULTRA'' GAP 
A complete "Knock-out" 

Cast iron or aluminum housing. New 
Departure Ball bearings. 
Glass insulation. 

AND THE DISC!! 
Aluminum disc, no heavier than the old 
style BENWOOD rotor. 

10 inches in diameter, one and one-quarter 
inches in thickness, BAKELITE CENTER, 
8 POINTS, designed SPECIALLY for 
SYNCHRONOUS gaps. 

DISC SOLD SEP ARA TEL Y at $9.50 

WRITE FOR NEW BENWOOD BULLETIN-LISTS EVERYTHING. 

THE BENWC•OD COMPANY, Inc. 
1300 Olive Street, 

,qj~, -
GEN Works 1000 Miles 

On ten watts CW 
YOU CAN TOO! 

with apparatus designed for 
Results-Efficiency-Service 

The 'Stanrad' inductance la built for RESULTS 
-that's what you w,mt-RESULTSI 

it has 54 tur1111 of copper wire wound on 
a 4 inch threaded Formica tube. The wire 
can not slip or c-..ome loose. 

An unthreaded margin is'. left at each end 
making it easy to mount by means of brackets, 
mounting posts, etc. 
Single or two coil winding .. ,, .•. $5.00 
Threaded Formica tube only . , , • 3.75 
Inductances for 100 watt, ..... 10.00 

If yom· dea,le: c(~nnot 
supply you, write d1.red. 

STANDARD RADlO CO. 
LOS ANGELES, CAL. -

St. Louis, Mo. 

Qu~lity-Service 
We have the parts for that new 

set U R building, from the leading 
Radio Concerns in America. 

and 
Shipment is made the same HOUR 
order is received! ! 

We are equipped to make your 
apparatus to order, and Specialize 
on C. W. parts and equipmenL 

ALL APPARATUS GUARANTEED 

Questions answered free! ! 

Enclose postage. This is just one 
feature of our SERVICE! 
LOOK US UP WHEN IN COLUMBUS. 
WE'LL GIVE YOU A ROYAL WELCOME 

COLUMBUS RADIO 
APPARATUS CO. (BARV) 

694 CARPENTER ST., COLS., OHIO. 
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IW 

_,, MEYBERG 
The Largeat Radio Stock on the Pacific Coaat 

SAN FRANCISCO LOS ANGELES 
Everythin,r the 
Amateur Wanta 

Send for 32-pa,re Kemler 
Catalogu-juat oft' pren 

Stocks Guaranteed-Prompt Service From Either Addreaa 
VACUUM TUBES Federal 1438 Automatic Filament Can-

C300 Cunningham Detector •..•••••.•.•• $ S.00 trol Jack . , •.•.....•.•.••••••.•..•• 
C301 Cunningham Amplifier. • • . . • . • • • • • 6.50 Western Electric Plue• ............... . 
C302 Cunningham 5 Watt Power........ 8.00 Federal Plugs ..•.•••••.••..••.....•• 
C303 Cunningham 50 Watt Power •• , •••• 30.00 Paeent Universal .••.• , •..•.••• , •.. , •• 

1.55 
1.30 
2.00 
2.00 

UV200 Radlotn>n Detector. • • • • • • • • • • • . • 5.00 SOCKETS 
UC201 Radiotron Amplifier............. 6.50 N 92 R ml s ket • 150 
l1V202 Radiotron 5 Watt Power ••.••• ,.. 8.00 No, 15 G eral h '' · • · · • · · • • · • · · · •• · 
UC203 Radiotron 50 Watt Power ..•... 30.00 No. 6 Mned k dlo · • • • • · • • • • • · • • · • 1.50 
Moorhead Electron R,;lay.,............ 5.00 No. :so DurFe><: · • · · • • · • • • .. · • • .. • · • 1.00 
Moorhead VT Amplifier., ••••••• , ••••• , IUIO D 0 • F 3oo " orest. · • • • • · • • • • • • • • • • • · · 1.80 
Moorhead VT Transmitter .•••••• ,...... 7 .50 • orest Moulded Bakelite............ 1.40 
Moorhead Rectifier Tube ••• , ••••••••• , • • 9,71 , · • VARIABLE CONDENSERS • • . . ... 
All tubes p0s,tage postpaid. No. 2.'30 Wlreleu Shop Panel Mq. ,0006 •• $ 3.80 

AMPLIFYING TRANSFORMERS No. 430 Wireless Shop Panel Mq. .001. • 5.25 
231A General Radio • , , ..••• , , •..• , ••• $ 5.00 No. 630 Wirelen Shop Panel Mq. ,0015.. 'l'JIO 
226W Federal .. ,. . . .. • . .. • • • . • . • • • . . • 7.00 No. I Chelsea Mtcl. .0011............... S.00 
AZ Acme-Unmounted ..•..••. , •.• , , • • . • 4.50 No. 2 Chelsea Mtcl. .0006 •• , •••••• , •••• , 4.50 
A2 Acme Semi-mounted .• , •.••..• ,..... 5.00 No. 3 Chelsea Unmtd •• OOH.,.......... 4JIO 
A2 Acme Fully mounted, ••.• , •••..••• , 7.00 No. 4 Chelsea Unmtd •• 0006........ •• • • 4.00 
UV712 Radlotron , · · , , • • · · •, • • · · • • • · • • 7.00 REGENERATIVE RECEIVERS 

EVEREADY BATTERIES Myco 1>12 175 to 25000 meters Detector 
765 Small 22½ Volt B. • • • • · • • • • • • • • • • .$ 2.50 2-atep Amp, leas Coib and Tubes .. , .$16!S.80 
766 Large 22'/• Volt B · • • • · · • • • • · • • • • • • 3.!50 CR3 Grebe Relay Special •........•..•. , 68.00 
774 Variable 43 Volt B · • • • · · • • · · • • · • · • • 5.00 CR3A Grebe Tube Control self-contained. 47.SO 
746 Special 108 Volt Amp. B. · • · • • · • • • • 16.SO CR5 Grebe 175-3000 meters tube central. 88.flO 
6 Volt 40 Amp. hr. Storage.·••••··••··• l8,20 CR& Grebe 175-680 meters Det. 2-step .. :no.oo 
6 Volt 60 Amp. hr. Storage .••••.•..•••• 20.flO CR7 Grebe 5000-20000 Lone wave 
6 Volt 80 Amp. hr. Stora,re •..•..•.•..•• 2-4.0II s-lal ---

REMLER APPARATUS ,-w •··•••·••••·•••·••··••••••• ...,.,... 

Moulded Bakelite Variometers ..•..• , ••• $ 6.00 C. W. APPARATUS 
503 Moulded Bakelite Varioeouplera. • • • . 5.40 JEWELL METERS 
100 3" Bakelite Dial and Knob......... l.00 0-100 Mllliamps Flur.h Mtc . ..•..••. ,$ 
330 Detector Panel Moulded Bakelite. . • • 8.00 0-250 Milllampa Flush Mq. , ... , . , .. . 
331 Amplifier Panel less Transformer.... 6.00 0-500 Milliampa Flush Mts . ..... , .... , 
333 Amplifier Panel less Tranaformer... 9.00 0-15 Volta Panel Mta;. back-eon ••••• , ••• , 

(with ,cam switch) 0-500 Volt Meter ...•. , .•..•.•••••• ,. 
810 Jr. Reostat , •..•• , ..•.•..••• , . . • . 1.00 0-1000 Volt Meter., ••..••• ,., ••••••• 
94 A Battery Potentiometer Unit.,...... .75 0-1500 Volt Meter., ••• , ••••••• , •••• , 

8.00 
8.00 
8.00 

10.00 
141,00 
23.00 
29.00 

74 Knob and Lever for above........... ,45 0-1, 0-2, O-21/t, 0-5, Thermo ceu,,led 
96 Variable Grid Leak ..•. , •.•..••• ,... .60 Radiation Meter Flush Mtd . .... , .. , 12.00 
97 Fixed Grid Condenser .••.••. ,·,·•,·• ,35 MOTOR GENERATORS 
400 3 Coil Mountinir on base........... 6.ISO 

3 Coll MounTtlnEg"EPfoHrOPNaESnel Mq. . . . 3.60 Westinghouse 100 Watt 110 Volt 90 c,-cle 
.L AC 500 Volt DC .••..•••.•••••••••• $ 80,Ge 

Brandes Superlcw .....••.. , .. , , ••• , •. ,$ 8.00 Westinghouse 250 Watt 110 Volt 80 
Brandes Trana-Atlantic .. , . , , •.••• , • • • 12.00 cycle AC 1000 Volt DC with 87 Veit 
Brandes Navy ........... , .... , • , , ••• 14.00 Grid Blaa Tap., •..... , ........ , ••• 142.ISO 
Baldwin 'fype C Navy .•..•.. , • • • • • • • . • 16.!50 Pacent Universal CW Conden.ers, IUlJ" 
Baldwin Type E •••..•..• , .•.••••• , •.. 20.00 capacity , . , .••• , , • . . . . • . . . . . • . . • • • 2.00 
Baldwin Type F .••..•.• , •.•••• , •• , • • • 21.00 CW Tuning Inductance . . • . • • • • • • • • • • • 8.00 
Murdock No, 5!5 2000 ohm. , , , ••••• , . • . 4.50 Variabl" Grid Leak 8000 ohm ••••• ,.... 3.00 
Murdock No. 55 3000 ohm •......•• , , . . 5.50 Wireless Shop Condenser .0008 .••.• ,,,, 9.00 

JACKS AND PLUGS UlM Modulation Transformer . • • • • • • • • 5.00 
Federal 1421 open Circuit Jack .•• ,., .•• $ .70 K.,llogc Transmitter ........••••.••• , 3.50 
Federal 1422 sinrle Circuit Jack........ .SIS Kellogg Transmitter, adjustable arm ••. , 4,711 
Federal 1423 double Circuit Jack........ t.00 lMF-2lAA We&tern Electric Filt« C--
Federai 1435 Automatic Filament Con- denser .••.•••• , •••••••• , •••• , •, , , S.7S 

trol Jack •••....••........ , • . • • • • • 1.20 Double Filter Choke................... 6,80 
Send For Your Copy of New 32-Page Remler Catalogue Just off Press. DEALERS: 

Our Stock Guarantee& Service. Send For Special Co-operative Plan. 

LEO J. 
428 Market Street 
SAN FRANCISCO, CALIF. 

MEYBERG co. 
752 South Loa Angeles Street 

LOS ANGELES, CALIF. 
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C.W. TRANSMISSION GIVEN A BOOST BY OUR TUNER 
THE SENSATION OF THE CHICAGO RADIO SHOW 

Many of us were holding off installing C.W. sets beeau.se it seemed it 
1.vas not going thru. Variometer Reception and capacity effects were 
a draw back. Our new ':runer solves all problems and C.W. sigs sure 
fill the air. 

C.W. TUNER-TRESCO MODEL 
Complete with 2 Cond. $30.00 wt. 6tt, 
Tuner without 2 Cond. $15.00 wt. 411:, 
Tuner for panel mtg. $10.00 wt. 211:, 
Since making this cut we have added 
Knobs to our Tickler Coils. 

For description of Tuner and Hook-up 
see QST June, 1921, read first article. 

THIS TUNER WILL BE IN 5 ENGLISH AMATEUR STATIONS when 
our American amateur goes there to receive our spark and C. W. sigs. 
Watch the results. 

ANNOUNCEMENT EXTRAORDINARY 
We will ahlp prepaid one of the $15.00 type of tuners to any relay-man member of A.R.R.L.. 

with 2 years experience, on receipt of letter from your Dist. Supt. atating you have had this e'l<lleri-. 
ence. l O day fr..., trial allowed.· 1 

Spark and C.W. come in equally wdl. Absolutely no capacity .. ffects. Coil oscillates on one 
turn only of primary. Ticklers aet once for "a.ch aerial then aeldom touched. Orders •Wpt In! 
rotation; Our 24 page catalog sent you for 10 cents. 

TRESCO. l)AVENPORT, IOWA 
we: 

The Rl1AMSTINE* VT Battery 
$3.00 Panel Equipped Variable 

This latest addition to the RHAMSTINE• Qual
iry Lme rnu~t b1~ ~e~ti tn. he ,\,,pnreciateit. Cutn-
piete ·1,yith plated ~witch and ~pedal bin<ling 110sts 
on hakelized p1nel. \I ariable from t ~.~ to 
:~~~ ,~. \·.-.It~. l>P!'-•Un!?rl for qqp hPq·'rlP thoe ::'".-:•t. 
I;•!'•~!:' o•.c-11~ r·,u1(j(: nf ihA I,~~t m~t.Pr"~:'ll.:t n~t}l-ln~hl~ 
assure long life. Overall size 2;;x4'/2x7¼. Quiet
n..;5,g, <'.onvenien~e and exeel\pnt r.ppenrance 1ihar
n.cteri2.e this high grade product. 

The Rhamstine¥ Amplifying Transformer 
MOUNTED Postage mid Pa,•king 10c. 

$?. 50 Rt'c1.·,gnizt:--d ns the r-qual ot' the 1r1c.:,r.e 
..:>. e:,..pensive ffrn.kes, .fmm.cdiate shipment. 

DeRlers 'l".".:a:nted ev1c1ry,vh'f!'re. Circulars upon ·1.'eq_ue~i 
Manufactured l:,y 

J. THOS. RHAMSTINE~'· 
2152 E. Larned St., Detroit. Mich. 

~zr~~J.L~;t.\i;:•.:~~"db~:,_,J./~·-~1-

Add 30c. for Postage 
and Packing. West of 
R<><:ky Mountains 50c 

1 
We wish to announce that the'tl~£frf R~O~ ~Ji~ ~O~t!ated ~l 1!801' ,'.BERDEEN ST .. 

li.-.v"! •t-"00•"P,.nn17ed and c;hangt:d name to tne 1,J;1LX R.h.!)10 SHOP and at·e 110w located . • ,'t li05 \V, 6~Hh. 
St., Chicago. lU. \Ve are' now carrying: ·i ~ompir.te Hne ot itandard R::-\tl'n ~~nd C.\V. ~;,tu,,!,e~ and 
are m a P<>sit,,,n to ~ervc .,II local, c.nd tnail o, der ,customers •uore pn,mp Jy. Our MOTTO l• 
!.!ERVICE, ! RtCE '"nci SATISFACTION L. ocai ~':imatcurs d.~e h1v•ied to \ ':,.it .•.1u,-. new :-:,tore. ,S€!t1.d 
your name -mnd r.ddl:'"e5,s fur future t: =-~ta.log f\TI111 buUettns. 

,t.PEX R.4.DIO SHOP, 1105 V./. 69th. Si:., Chicago, m. 
~wr,,,.,,,,=•=·~-.~"Rm,,..;J,;,~~-.......2'~jf!fE!.·.~-"rn/-W1 ,_,1,.---~.;,,4[¥r·+,,,·z- .,.·.·.-... ·,-;;;;1-s::~~~~~~=~ 
g4 ALWAYS MENTION Q ST WHEN WRITING TO ADVERTISERS 



Not one but all 
Not one but all of the properties essential to radio 

insulation are found in Condensite. 
In radio work more than in any other dass of 

electrical equipment, mechanical, electrical, thermal and 
physical properties of a high order are requisite. For 
example tensile strength transverse, compressive, hard
ness, good machining qualities, polishing qualities, re
sistivity, dielectric loss angle, dielectric strength, high fre
quency flash over, specific inductive capacity, high tem
perature resistance, low temperature resistance, thermal 
resistivity, moisture resistance and resistance to chemical 
action. All these desirable properties are to be found in 
Condensite, ai;d in no r!ther stib~tance are there so ma,n.y 
of them combmed, nor m such high degree. ' 

Condensite is used in two principal forms for radio 
work, in one it is molded under pressure in steel molds 
and in this form can be had in the desired articles in 
nearly every brand of radio apparatus made in this 
country. 

In the other form it is made in sheets. rods and 
tubes. used largely for panel work and is called Conden
site Ccleron, made by the Diamond State Fibre Co. of 
Bridgeport, I\1ontgomery Co., Penna. 

If you are interested in radio work, let us send you 
pamphlets descriptive of Condensitc and when you are 
buying apparatus, specify that it shall be rnade of 
Con<lensite. 

Specify 

-.-. -. -.. . ... . .. •• • 

@ndensit~ 

ALWAYS MENTION Q ST WHEN WRITING TO ADVERTISERS 
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PARAGON 

PARAGON RADIO TELEPHONE TYPE 2-5-U 
(Licensed nnder Armstrong Patents) (Patents !'ending) 

DISTANCE RECORDS 
Phone: Babylon, N. Y. to Ocean 

City, N. J. daylight (10 A.M.) 
125 miles 2 5 watt tubes. 

CW nnd Buzzev: (1 5 watt tube) 
Cedar Grove, N. J. to Savan
nah, Ga .. , Norfolk, Baltimore, 
Philadelphia, Indianapolis, Ft. 
Wayne, Peoria, Cleveland, 
Buffalo, Toronto, Boston, Etc. 

Highly Efficient; remarkably flex
ible; voice, buzzer, or CW; 
instantaneous aeeess to 7 
wave lengths; a perfect ":short 
haul" universal transmitter 
that's delightfully effective. 

PRICE $70.00 
DEALERS: We have an lnterestin~ propoaltloa to offer you. Write us. 

ADAMS-MORGAN CO., 
OFFICE AND FACTORY: UPPER MONTCLAIR, N. J. 

----------------·-··•··· ····----------------------
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TRADE ES CO MARK 

GENERATORS-MOTOR· GENERATORS- DYNAMOTORS 

4 to 32 Volts for I<'ilament-250 to 2000 V. for Plate Capacity 20 to 2000 Watts-
Liberal Ratings. Write for Bulletin 287 which lists 
mrer 200 e(!mbinations. Motors and Generators De
veloped for Special Purposes. Pioneers in Manufac
turing High Voltage Direct Current Radio Generators. 

ELEGTRIO SPEOIL\L TY 00. 
215 SOUTH STREET 

STAMFORD, CONN., U.S. A. 
ALWAYS MENTION Q ST WHEN WRITING TO ADVERTISERS 



DURING THE MONTHS OF NOVEMBER AND DECEMBER 

SORSINC PAYS THE POSTAGE 
IN THE UNITED STATES 

Order wny standard makes of apparatus or parts 1/.t ·regular Ust prices. 
TRY OUR MAIL ORDER SERVICE AND TEST ITS PROMPTNESS 

APPARATUS 
lN STOCK: 

DEFOREST 
GREBE FEDERAL 
RADIO CORPN. of AMER. 
FADA MURDOCK 
WESTINGHOUSE 
FIR CO WI CONY 
ACME-GENERAL RADIO 
CHELSEA BUNNELL 
ADAMS-MORGAN 

PACENT 
BRANDES 

ROLLER-SMITH 
DUBILIER 
BALDWIN 
REMLER 
CLAPP-EASTHAM 

'The Largest B Known' 
FO.l{ RECEPTION AND 'rRANS
MlSSION. EXTRA LONG LIFE 

RECOMMENDATIONS: 
No. 30 Pllrqon Socket, Condensite Base .... , .. , , . , .$1.00 
No. 35 Paragon Potentiometer , .......... , .. , .• , . . . . 1.75 
No. 120A Fada Rheostat, Th rmoplax ................. 1.00 
No. 109A Fada Ser.-Parallel Switch .............. ,... .75 
No. 110A Fada Ser.-Par. Switch with 8 Contacts and 

2 atop• •••••.•.••.••••...•. , ••.•••..••• , ..••. , • t.00 
No. l. l lA Fada Inductance Switch ..•...... , ..... , . .50 
No. H2,A Fada Ind. Sw. w;th 8 e.cmtacts & 2 stops .75 
No. 303 R-5 Antenna Ammeter 0-2½ Amperes ••.•• 5.75 
No. 156 C'.eneral Radio Socket . • • • • . . . . • • • . . • . • . . • • • l.lSO 
No. 'UR-1542 RCA Porcelain Socket .•....... , , . . • . • • • • 1.00 
No. UV-'1'12 RCA Amplifying' Transformer ..•••..•.• 7.00 
No. 226-W Federal Amplifying Transformer . , , ...•.. 7.00 
No. A-2 Acme Amplifying' Transformer . . . . . . . . • . • • . . 5.00 
No. 21·A Saeo Clad Amplifyin&' Transformer . . • • • . . 5.00 
Parts for DeForest CV-500 Var. Condenser , ..•.•.•• 300 
Parts for DeForest CV-1003 Variable Condenser ..••.• 4.75 
Parts for DeForest CV-1503 Variable Condenser ..••• 5.05 
No. UV-200 Radiotron Detector Tube ....•......•..• 5.00 
No. UV-201 Radiotron Amplifying Tube .........•.. 6.50 
No. UV-202 Radiotron 5 Watt Transmitting Tube .. 8.00 
No. UP-1718 RCA 5000 ohm Grid Leak ......... , .•.. 1.115 
Ne>. UP--1719 RCA 5000 ohm Grid Leak ........ , • 1.10 
No. PX-1638 RCA Rotary Grid Chopper .........•.. 7.25 
Acme 50 Watt CW Transformer, mounted , .......... 15.00 
No. 300-W Federal Filter Coil 800 M-A . , ........ 7.50 
No. 311-W Federal Filament Transformer, 200 Watt 15.00 
No. UC-1632 RCA 1 mfd. Filter Condenser ....••. , . . 1.85 
No. UC-1631 RCA 1/o mfd. Filter Condenser ......•.•. 1.35 
No. L-1 Acme CW Inductance , , ..•. , ...........•. 8 00 
No 50 Pacent Universal Plug , , , ..... , .. , .. , , . • • . 2 00 
No. 34A Firco "Bull Dog Grip" Plug . . . . • . . . . • . . . . • 2 00 
No. 70 Paragon VT Control ........... , , . , ..... , . . . 6.00 
No. LC-101 DeForest 3 Coil Mounting .. , .. , , ....... 12.00 
No. 56 Murdock 2000 ohm Phones , . , ... , ... , . . . . . . . . 5.00 
RCA C.\V. Instruction Book ...... , . . . . . . . . .25 

SORSINC "B" BATTERY-22~'2 VOLTS .. 4.00 
------~ ----···--

D E A L E R S WE t\RE ;10BBING 1\LL THE IMPORTANT LINES. 
--wruTE ·ro OUR NEAREST OFFICE FOR OUR PROPOSITION. 

Ship Owners Radio Service, Inc .. 
80 WASHING TON STREET, NEW YORK CITY 

Branch Olfice Stores: 
NI•!W ORLEANS. 710 Maison Blanche Annex 
BA.LTTMORE. -103 l,obe Bldg. 
NOREWLK, 26 Haddington Bldg. 
SAVANNAH. 230 Brnuv.hton St., East 
PHILADELPHIA, 2006 Columbia Av~. 
PORTLAND, ORE .• fi22 Worcester Bldg. 
HONOLULU, 41)8 Boston Bldg. 

Branch Offices: 
BOSTON. 175 Oommereial St. 
GALVESTON, 313 Amer, Natl. lns. Bldg. 
SAN FRANCfSCO, 24 California 8t. 
SEATTLE, M51 East Marginal Way 
LONDON. Hi City Ch1tmbers, 

l'HI Fenchurch St., E.C. 
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For Your Receiving Set, 
We recommend these four standardized unit panels. When coupled to

gether they form a high grade, efficient short wave receiver complete with 
audion control for only THIRTY-ONE DOLLLARS. 

On the left Is shown the variocoupler, with fine and coarse primary tuning switches and 
variable secondary coupling. Next is the grid variometer which controls the wave lengt)t 
from 175 to 450 meters. a range which 1nay be increased if desired by a. Sinall fixed con
denser. The third Instrument is the plate v11.riometer and last Is the audion panel with ~ 
condenser, leak, socket, rh~ostat, etc, The variocoupler and varlometers are prlcecl at $&.00 
each and the audion control at $7.00, all postpaid. 

These are four instruments from the new series of unit panel" which we- manufacture.. 
Each Instrument ia mounted on a panel of grained bake!ite-dilecto 5" x 5" and the v.,ry beet 
in materials, workmanship and d~i.gn is used throughout. Other- units, in.eluding conden
,..,,.., amplifiers, etc., are described in our catalog which will be mailed for 5c. 

THE WILCOX LABORATORIES, Li\NSING, MICHIGAN 
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DEFOREST 
Z-NITH 
ACME 
PACENT 
FEDERAL 
RADICO 
BURGESS 
ADAMS-MORGAN 
NEWMAN-STERN 
CORWIN 
WILCOX 
ACE BATTERY 
BENWOOD. 

THE @ SYMBOL 
.~7" ~-w.-

OF 

Quality & Service 
SEND FOR BULLETINS 

P. D. Q. 
FOR SERVICE 

MURDOCK 
GREBE 
AMRAD 

BRANDES 
TRESCO 

CUNNINGHAM 
A-P TUBES 

REMLER 
SOMERVILLE 

ROLLER-SMITH 
TUSKA 
MARKO 

J-RAY 

THE U. OF I. SUPPLY STORE, INc. 
627-29-31 WRIGHT ST., CHAMPAIGN, ILL. 

... 

SOUTHWESTERN AMATEURS 
BUY YOUR RADIO APPARATUS 

FROM 

THE ALAMO RADIO ELEC. CO. 
608 West Ev<>rgreen St., San Antonio, Tex:,.s 

STANDARD PRICES-SERVICE 

SEND US YOUR ORDERS TODAY. FULL 
LINE OF RADIO EQUIPMENT. WE CARRY 
lLL POPULAR MAKES.-BATTERIES TUBES, 
SWITCHES, REGENERATIVE RECEIVERS, 
ETC. 

ALWAYS MENTION Q ST WHEN WRITING TO ADVERTISERS 



"QRX" "QRX" 
Reg. U.S. Trade Mark. 

If you don't see what you want-•Ask for it-

If it's reliable-We have it. Send us an order. 

We are .Jobbers and Dealers in everything Radio 

OUR STORE IN THE NEW BUILDING 

We have without a doubt the most up-to-date Radio School 

in the East, having in actual operation-Spark, Arc, and Bulb 
Transmitters. Booklet Q Free. 

Philadelphia School of Wireless Telegraphy 
1533 PINE ST., PHILA., PA. 

Our Own 5 Story Building-Every Improvement 

ALWAYS MENTION Q ST WHEN WRITINa TO ADVERTISERS 89 



Buv This $27' .50 2 Tuaka Variometera. . .$12.50 

3.30 

7.50 

TYPE 223 

2 Pair Variometer Brackets 0. 70 
1 Switch....... .35 
6 Switch Points . . .35 
6 Binding Posts . . . 72 
10 Feet Connecting Wire. . .08 

Total .............. $30.50 

2 Tuska Dials . , , .... 

1 Tuska V ariocoupler. 

1 Drilled and Engraved 
Panel 5.00 

Make This $27.50 

TYPE 223 

The C. D. 'Tuska Company, 
Hartford, Connecticut 

Quality, Service, and Price 

\II/hen a I\,fan starts to run in a race, be 
tries his level best to win, and if he tries 
hard enough he will. That's why Kelly & 
Phillips' Quality Service and Price counts 
so much with the amateurs. 

The New Grebe C.R.8 ........ !>80.00 
The New Grebe C.R.9 ........ il30.00 

All Grebe Apparatus is now Equipt with 
vernier attachments. 

Kelly & Phillips, 
312 Flatbush Ave. 

BROOKLYN, NEW YORK 

lUc. Charges Your Storage 
Battery tTIT%0:: F-F Booster 
and •••tion will never he eloaed becauae of 

11 discharged batte17. 
Is it not gratifying to feel 
that your filament baitel')' 
will alwayo be ready when 
you want it and that yo• 
will never have to u:ive up 
in disgust when worldn• 
a distant station. 
~'.:~' Batttery Boootera are 
itutomatic and overate un
"ttended. s~rew plug la 
lamp socket. •nap clips on 
battery terminals and aff 
the R"ra.vity ~nme np. 
The A.MMETER show• yon 

S<trvice Station Service just the amount of cur
rent flowing. Both waves of current arp rectified thna 
adjustable and ea•ilv rPnewable earbon electrode• 
t:t•hirh nrni·ntR.ln 11 c,.:rn.;;tant fdficiency tlnd iaat 
for thousands of h<>urs. Everything Com1iiete in One 
Compad, Self-Contained, Portabie Charging Unit. 
''-f,' KnP~t1•r~ :1re MasrnPtie H.eetinPrs for 1015,-126 
Volt 60 Cycle Alternating Current.PRE-WAR Pr,~e•. 
Sanlam Type 6 charges 6 VoltBatteryat6Amperea$11S 
BantamType lZcharrr"" 12voltBatteryat5Amperes$l5 
Tvpe Jfifi Ch~rges 6 Volt Battery at 12 Ampere& $.24 
rype 1612 Charges 12 Volt Battery at 7 Amperea $24 
Type 16''6 Ch~rges Both 6 and 12 Volt Batteries $35 

Shipping Weights 12 to 15 Pounds 
Order f""ntn your Dealer er setld c!-."'ek for Prompt 

Exprt>aa Ship,ment~ If via Ptt!"eeJ P . .,t, h<ftV'P remit
t.Rnce in,~lucle Postage and tn~ur11nc-e Char1rea. 
Or have u• shio C.O.D. Other F-~' dattery 13oo•t
(•rs charge batteries trom Farm Lightins 
Plant~. f>irPrt Current Circuits and fl.C. Ger ... ratora. 
For Group Charging use- our Full Wave Automatic 
F-F Rot.uy Rectifier of 100 Volt, 36 cell ~ap11city. 
ilrder No~ or Write totfree6UO~lERBulle•" '•·. :<I • "'"•" :llA 

Th F Mt i' Ofnc• & Wmka e ranee g. '-0• CLEVELAND. OHIO 
,~,.,.,,,rliltn npnr.,,,en•ative: Batterv ~erviH & ,)al'" 1.,1:1 .:i m'.. o ~-~ot1rln 
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IIIIIIHlllllllllllllllllllllllllllllHlllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllll,JIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIUIIIllllllllllllllllllllllltlllllllllllllllllllUllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllUHIIIIII 

WM. J. MURDOCK CO. CHELSEA, MASS. 

IIRIIIIUllllllllllllllllllllllllfillllllllHlllllllllllllllllllllllllllllllllllllllllllfillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll: IIIIIIIITIIIIIHllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllHIUllllllllllllll 

MADE BY MURDOCK 

#3660 ..... $4.00 #3680 ..... $3.25 
#3661 ..... $4.25 #3681 ..... $3.50 
#3662 ..... $5.00 #3682 ..... $4.25 

WM. J. MURDOCK CO. 65 Carter St., Chelsea, Mass. 
509 MISSION ST., SAN FRANCISCO, CAL. 
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Q. S. T. 
When you decide to study wireless keep 
the fact in mind that the Mau. Radio 
and Telegraph School Inc., has graduated 
more First Class and First Grade Commer• 
dal operators during the last 10 months 
than any other Radio St hool in New Eng• 
land. 

-----Sales-·C W-Service------: 
We 11pecialize in C.W. installation and 
carry a complete line of supplies and 
apparatus. Being a 11:'hool, we know the 
latest in C.W. We have a staff of 
experienced technical men to solve your 
C.\V. problems. 

You will find at our store the same high 
grade service that has earned for us 
the reputation among Radio men of be
ing New England's leading Radio School. 
Open Monday, Wednesday and Friday 
evenings until 9:30 P.M. 

AMATEUR CLASSES, 44 PACE CATALOC 
Saturday 10 to 12 A. M. .Sent On Request 

18 MASSACHUSETTS RADIO & TE:LEGRAPH SCHOOL, Inc. 
1Boylston Street 

R. F. TROP, 
Telegraph Director 

Formerly Bo,t;,;, B t M 
Sclwol of Telegraphy, E.tab/1,hed 1903 OS 0~. . ass. 

G. R. ENTWISTLE 
Radio Director 

::.amz:::..::: ________ c,._,..-......... ~ 

Vario-Coupler 
$10.00 

Variometer 
$8.SO 

Variometer 
$8.50 

Audion Panel 
$11.00 

Unmounted 

Variometers 
and 

Vario-Couplers 

$6.00 Each 

Amplifier Panel 
$:20.00 

TheM four panels form a soort wave receiver of unusually high ;,f!lciency and appearance, ful17 
described in bulletin ;}J:11. Write for it* .If your dealer eannot aupply you, send your ordf'Y 
with his name, 

Dealers send for trade discount. 

SIMPLEX RADIO COMPANY, 1013-15 Ridge Ave., Phila~elphia, Pa. 

CANADIAN AMATEURS! 
Send ten cents for our big illustrated catalogue and a copy of Canada'• Firat All• 

Radio Magazine 

CANADIAN I 
-w1RELEIS 

SCIENTIFIC EXPERIMENTER LIMITED 
33 McGill College Avenue, Montreal, P. Q. 

ALWAYS MENTION Q ST WHEN WRITING TO ADVERTISERS 



20 ILES PER WATT 
1.00 miles with a single f:• .. watt tube ia. bee.urning cot11mou 01wrating pract,-ic-.e. 

o.uanttty. is the :-:<h'l'et f,f 6U(•1~es8ful CW \Vi:H•k, \Ve :,.;.eldom hear today a n1i'rt-
Quality, not 
~tatement of 

n1iles worked~ It is miles per watt. 

:F'or :tnanY years the General ltadio Co. has been sup-plying the re8eareh and technical lab .. 
oratories of the l!ountry with• ~dt!ntific radio a..1,,parxtus, rrhe 11~1tizen radio men today are demanding 
exaetly this same hlp:h quality apparatus, ~nrl they have found that it ii, no n1ore expensive 
than the avera.g'e amateur radio apparatus on the market. 

We rerommend that you ronsider General Radio apparatus the next time )'l'm make a. ,purchase. 
It will save ;,ou money in the end. 'fhe three instruments iHustratt>d here m:e :-wle-ctrd at=i r~p ... 
reisentat.ive nf nur romplete lint'. :\~k your. dea.ler to Khow them to you. 

TYPE i27 AMMETER 

TYPE ZU RHEOSTAT 

TYPE i:;1M TRANSFORMER 

Radiation and Filament Ammeter 
ltes.ults with a ()W set are not obtained by ~e:nding: 

HCQ-How are my ::d~Ji OM?., The circuits from input 
to uutyut must be adjusted by ammeters. 

'rhe hot wire ammeter is the universRl meter ..-for this 
service. lt ifl adapted for D.C.. fow · frequency A.O., o.r 
radio frequency, It can l.,e checked at any time on D.C. 
and will be equally aecurate on radio frequency. A• its 
action dt'pends on t.he fundamental PR law, it alwaya meas
ures actual effective amperes. 

Our 'fype 127-:3" Hot Wire Ammeter was made for 
t,,:;actly this service. It i• made in front-of-board and in 
tlush models, as illustrated, and in a variety of rang<!s. 

RUGGED--RELIABLE-ACCURA TE 

PRICE $7.75 

Transmitting Tube Rheostat 
The 5-watt Rad10tron tubes require filament eurrents of 

2.:3!"; amperes. To 1•eg:uiate' these t uhes on as high as a 
1:.?uvolt 80Urc-e~ n 2--ohm :?.5 atr.tiP. ·1~hPostat should he- used. 

Our ~r:.rne '.,i!14 rheostat meets these requirements e:(aetly. 
It runs cool and may, acr.:ordingly, h~ mounted in enclosed 
places. It is s1noot.h \n its •ope.ration. No grating en~ tn•e .. 
ing-. Made in two rnod~hi-for front of panel or fo!' back 
of panel. as illustrated, mounting~ 

PRICE $2.50 

Modulation Transformer 
Modulate ('orrPetly. Under-modulation means wasted en

i.?rgy-; over--modulation, distortion. Our T;.s-pe ~!:.11-M modu
la.t1nn tran~former is the result of <.'ar~ful en.1,dneering 
deshrn to oroduce a transformer which will 1-!dve the max• 
imum modulation f.10!::udble without distortion. 

Much d(:>pend::. on the modulation transformer. Give your 
•~et- a l~ hancl:'. 

PRICE-COMPLETELY MOUNTED-.'i,5 

H.i?mPmher that the thre~ iu~tl'uments riP.scrihed nhove 
are but illu~trations of ou-r complete iine, Other instruments 
:ci.re f;f the ,:.ame h.;.fh quality. They include a vacuum tube 
~r.wket. y·ith h:--.av:,.i t'tir1tac-.l~ 1:,ult.ahle for n·ansmitting a$ Wt:'ll 
SB ·1·f'eP"ivlng- tuhe~, an ttrnp!ifying t.rnn~formPr, ,:•nil~. {~.:•n
_densers, h 'o\"itche:;.. '=:h°'. 

SEND FOR FREE RADIO BULLETIN tm9Q 

GENERAL RADIO COMPANY 
MA.SSACHUSETTS AVENUE AND WINDSOR STREET 

CAMBRIDGE, 39 MASSACHUSETTS 
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Special Christnias Offer 
1 01'~ THE 

One Quarter K. W. Thordarson 

"Gold Medal" Transformer 

for $10.00 

(Regularly Listed at $15.00) 

and the 

"Baby" Rotor for $1.85 

Thordarson Electric Mfg. Co. 
517 S. JEFFERSON ST., CHICAGO, ILL. 

J. H. BUNNELL & CO., (New York Distributor) 32 Park Place, N. Y. 

SPARK STATIONS 
ATTENTION! 

Are you going to change to C.W.? If 
so we have the Equipment. 
Build your own, A 10 watt set to operate 
from A.C. or D.C. !350 to 750 volts, Full 
instructions and diagram supplied. 
l•Acme Inductance .. , . , .. , ... , , .. $8.00 
I-Acme Grid Coil .......•.•.. , .. 2.00 
I-Acme Choke Coil . . . . • • . • . . • . . • • 8.00 
1-Grid Condenser ..•...•...•.•... 2.00 
3-lmf. Fixed Condensers ......... 3,75 
1-.0005 M.F. Variable Condenser •. 3.60 
1-6000 Ohm Grid Leak ............ 3.00 
I-Filament Rheostat . , .•.••..•••. 3.00 
1..()..2H G.R. Hotwire Ammeter •.. 7.75 
1-0-250 M.A. (Jewell) •••. , .•••••• 8.00 
1-0-lSV. A.C. (Jewell) .....••••.. 8.00 
1-Acme Filament Transformer ••.•. 12.00 
2-G.R. Sockets •.•. , ...... , , . . . . • 3.00 
2-UV202 SW. Power Tubes .••. , .•• 16.00 

NEW PRICES $88.10 
Type C Baldwin Phones .....•.... 13.75 
Type E Baldwin Phones . , ..•..... 15.00 
Braided Aeroplan" Antenna Wire $1.00 
Per Coil of 200 Feet. Add Postage 1 lb. 

The House of Servire 
LINZE ELECTRICAL SUPPLY CO. 
1129 OLIVE ST. ST. LOUIS, MO. 
WE REPRESENT ALL THE LEADING RADIO 

MANUFACTURERS 

OMAHA 
Now has a good Up-to-Date stock of 

WIRELESS 
Apparatus and Supplies. 

We are AMRAD stock d-len 

also a good line of Aerial Equipment, A.A. 
Transformers, Brandes, Baldwin, De1',or
est, Federal, Firth, G. A., Murdock, Radio 
Corp., Remler and Thordarson Apparatu11 
and parts. 

Jenuine Bakelite Panels cut to any size, in 
¼ ", f." and ¾" thickness at 2c, 3c and 4e 
per square inch. 

WOLFE ELECTRIC CO. 
313-5. 17th St. Phone Atlantic 1414 
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Q!LALITY [CE) SERVICE 

C.E. Variometer Type Z.R. V. Complete $6.fi0 
Without tCnoh or Dial $f,. 7 fi 

We don't &ay that C.E. apparatus Is the onl)' 
good radio equipment you can buy. But we do NJ' 
that every piece of equ'pment in the C. E. line la 
made not just to sell but to SERVE. 

For instance, when you buy this Type Z. R. V, 
Varlometer for $6.50 you know, of course, you 
are getting a varlometer at a low price. But you 
can be sure---because It Is a C.E. product-that 
this variometer at $6.50 will give you your full 
money's worth in satisfactory ""rvlce. It affords 
" means of re!!'lllating Inductance that you can 
depend on as permanently accurate. And Its range 
of inductance is unusually wide--1.25 millihenry 
maximum to .1 millihenry minimum. Brush con
nections enable the rotor to be continuously ro
tated without breaking connection. Another thin&', 
the outer portion of this C.E. Varlometer is of 
unit construction, a feature that prevents the 
troubles due, to misalignment of bearings which 
50 often happens when the outer element is made 
in two parts. • Furnished unmounted, Ready (OT 
use either on, table or panel. 

C.E. Rexenerative Receiver Type 7..R.V. 175-600 Meters Complete' .... , .................. $38.00 

Then there la this C.E. Regenerative Receiver Type Z.R.F. 175-600 Meters--conaisting of a small 
coupler or receiving transformer, a variometer co11nected in the grid circuit and a, variometer con•. 
nected in the plate circuit together with a grid condenser and a grid leak. Remarkabl~ results, 
In Ion&' distance abort wave work may be had with this set, requiring only the addition of telephones, 
tube and tube panel. Here la another case where C.E. facilities enable you to obtain thoroughly hiarh 
grade wb-eless, equipment, of advanced design and first quality materials and workmanship, at' 
a. low price. 

Send 6 cents for the C.E. Catalog showing our full line of radio equipment-Hytone Transmitting 
Sets, Oscillation Transformer, Regenerative Receiving Sets, Radio Telephone Receiving Set, Two 
Stace Amplifier, Wavemeter, Tesla Coils, Spark Dlscharxer,o, Keys, Instruments, etc., etc. 

CLAPP-EASTHAM COMPANY 
RADIO ENGINEERS cmd MANUFACTURERS 

114 MAIN ~TREET, CAMBRIDGE, MASS. 
California Representative: Leo J. Meyberg Co., San Francisco and Los Angeles. 

127-4 
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C-W lnductance--Type A 35 
This CW Inductance has thirty-five turns , ,f three 
sixteenth inch hard drawn copper tubin1r, affording a 
vc:ry low resistance conductor with :.:n unusually 1arge 
:,mrface. 

'fhe turns un this inductance are SiX inches m 
diameter and wound on a grooved Bakelite frame. 
doing away with dielectric losses. 

Complete with insulated corinecuon dips. 

Price .. $12.00 

Description of our complete line of Amplifying Horns, Radio Frequency 
Choke Coils, etc. m Bulletin No. 101, mailed free upon request. 

cox MANUFACTURING COMPANY .. 
3138 Payne Ave., Cleveland, Ohio 

3X 

WE USED OUR BEAN 
in Designing 

THE PARKIN DIAL TYPE RHEOSTAT {Pat. p~ndin.!d and by 
mounting the t't'-Sistance el~ment in a .circular groov·e ln, the back of a 
2,,., m.olded Bakelite dial eliminated one part and saved\ )'OU the cost 
uf a dial. The g1·oove being recessed, allows the dial to clear the panel 
hy the usual disi..ance of ,1

., f/1'. An off po.s,ition ls provided and a stop 
on the dial c:-ngages the stationat·y contact at the extreme positions~ The 
360 degn .. >-e rotation insu:es fine adjustment. A !.Hass bearing inaurea 
a true t~unning dia.1 and smooth ou:tion~ 

AJJ figu.re:s ."'l..nd graduations at·e flied with brillant white f:)ttameL AH 
hn,ss parts nickel plated. Bakelite knob. 

R&.sistanc:e i!! 5 ohms,, carrying c.apacity 2 amps, 

No. 77 Parkin Dial Type Rheostat Postpaid $1.75 
FOR SALE BY ALL LEADING DEALERS 

S,-nd ft..)l fn:e cllt!!log No. ·t ,1.:--:f:rihiny our .:'.ompiete line. 
DEALERS; "\Vrite for proposition, 

PARKIN MFG. CO., San Rafael, Ca.Hf. 

ANNOUNCEfVIENT! 3X 
Ease uf motion in operation with flcarcely a sugge~tion of n,pplied 

force eombined with aeeuracy and precision featured in our "3X" 
VARIOMETERS and V.ARIOCOUPLERS. Forms turned from well 
:ieasoned kiln dried wood specially for us. 

3X VARIOMETERS are :-:pedally priced at $5.00 each, postage 
prepaid; the VARIOCOUPLERS are $4.00 each postage prepaid . 

..:\ posh:ard brings 10 :,'OU rnn~ iUustrc1.ted price f,1l<lPr. 

ILLINOIS RADIO APPLIANCE COMPANY 
1426 East 70th Street 
CHICAGO, ILLINOIS 

ALW !, ,·:-, f,frt\'f!Ci. Q ST WHEN WRITING TO ADVERTISERS 



A Dependable Radio 
Telephone 

For the Amateur 
Here is the Complete Circuit-it Works-

Look ever our New Catalog, Select the Nec
essary Apparatus and Order it from 

your Nearest Dealer 

Hadiotron Transmission c,,mbined with Keno
t.ron He<:tification and Magnetic Modulation 

'i:onstitutes the ideal atnateur set 

RADIOTRON 
l'OWERTUBES 

UV-202 
Swatt outp\tt 
,Price $8.00 

ANTENNA SERIES 
CONDENSER 

UC-1015 

Price $5.40 

OSCILLATION 
TRANSFORMER 

UL-1008 

Price $11.00 

TRANSMITTER 
GRID LEAK 

iJP-1719 

Price $1.10 

GRID 
CONDENSER 

UC-1014 

Price $2.00 <Oneo:-twomaybeusedj 

MAGNETIC 
MODULATOR 

UP-1346 

Price $9.50 

ANTENNA 
AMMETER 

I.IM-530 

J1rice $6.00 
·. 

' 

BLOCKING 
CONDENSER 

UC-1014 

Price $2.00 

KENOTRON 
Rectifier Tube1 

UV-216 

Price $7.50 e•cn 

FILTER POWER FILTER FILTER FL-\DIO 
FREQUENCY REACTOR TRANSFORMER CONDENSER CONDENSER CHOKF, 

UP-1626 UP-l:i68 UC-1631 \.JC-i632 ;-;..,,.. ti.,,v.e 16 af Ql.U:" e11.til' 

Price $11.50 Price $25.00 Pdce $1.35 l'rice $1.35 losr: for ~;:,i·,,pl.ete how-to-

The above circuit diagram is but 
one of many appearing in our new 
Catalog where the necessar_Y 
apparatus for each circuit ts 

dearly and a,:-oeurately described. 
By following the advice given 
therein and purchasing the lead-

ni"'keMtt n,a~ru:::.Uru,,.. 

ing items listed, the amateur is 
assured of the maximum effi
ciency at a minimum of power 
consumption. And remember, 
that the new Magnetic Modula
tor makes the operation of a radio 
telephone set exceedingly simple. 

If you have not already secured your copy ot our combined instruction book and catalog 
send 25 cents today to 

SALES DIVISION, Suite 1803 

"i 
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Waterproof Fibre Insulation 
Hard fibre is the toughest dielectric known. Add to 
Diamond Hard Fibre the commanding quality of water
resistance and the combination produces Condensite 
Celoron-the last word in electrical insulatio1 

'fhis remarkable material marks a new era in the wirelesa 
world. In addition to being waterproof, high in dielectric • trength 
and light in weight, Condensite Celoron is insoluble, infusible 
and immune to the eff~cts of climatic or atmospheric change. 
Read th•is Bureau of Standards test: 
Wave Length Approximate l:<"'requency Phase Difference Dielectric 

Meters Cycles per a.eeond Degrees Constant-K 
:173 804,000 2.0 4.7 

1,295 2!l1,600 1.8 4.8 
!J.067 97,800 1.8 4.ll 

w·e supply Condensite Celoron in standard si~e she,.ts. roda 
and tubes ·ready for all machining purposes-for experts and 
amateurs. Suld by radio equipment dealers everywhere. If 
your dealer cannot supply you* 1-vrite us~ 

DIAMOND STATE FIBRE COMPANY 
Bridgeport (near Philadelphia) Pa. 
Branch Factory and ·warehouse. Chicago 

Offices in principal cities. 
In Can aria: Diamond State :E--iibre Co~ of 

Canada, Ltd. •ror<>nto 

A 
ACE 

E 

The "ACE" Type A VC A 
Regenerative Receiver A C E 

Licensed under Armstrong Patent E 
:ti: 1,113,149 

THERMO-COUPLE 
INSTRUMENTS 

FORC-W 

Complete as illustrated ..... $56.00 
This unit is admirably adapted ior relay 
work over long ranges and combines the 
essential features ·c)f maximum si.1mal 
amplification without distortion, ru'axi
mum selectivitv and the necessarv flexi
bility which p~rmits of rapid tuning of 
the various circuits. Unquestionably the 
ideal receiver for the Radio .\mateur. 
\Ve also carry m stock :it all times a 
complete line of High Grade Radio 
Supplies. 

All long distance C.W. operators use 
thermo-couple ammeters. 

Preei~e electrical measurements a.re the 
basis for the successful operation of any 
C.W. set. 

Unreliable and inaccurate instruments will 
result in the unreliable operation of any 
•et. 

Government Bureau of Standards toe-i,,ts 
have •hown Jewell thermo-couple instru
ments to be accurate and reliable. 

PRICE $12.00 
ORDER FROM YOUR DEALER 

Jewell Electrical Instrument Co. 
CHICAGO 

Send 5cts. in stamps for catalog to Dept. D. 
THE PRECISION EQUIPMENT CO. 
Pe-,ble11 Corner, Cincinnati, Ohio 
Cable Address Radio Call 
"ACE" Cincinnati 8XB 
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~~~ _N_E_W __ M_O_U_L_D __ E_D_V_A_R_IO_M_E_T_E_R_ 
True to the Thousandth of an Inch 

Price $6.50 

Type M.V.G. 

This variometer was unquestionably the feature of the 
Chicago Show. The compactness and neatness give instant appeal 
to discriminating users. 

We daim that if anyone will go to his dealer, take one of these 
variometers in his hand, and operate it, he will instantly recognize 
its superiority thru its compactness, sturdiness, neatness, and ab
solutely correct weight. He will want to buy at once. 

Constructed for either table or panel mounting. Fitted with 
VJ," rod for dial. Over-all size 4%"x41/2"x2%.". Wave length 
150-750. Vario Coupler 

The same inherent precision of manufacture, the same sturdi
ness, compactness, and neat a_pp_earance mak~ this Vario-Co1}pler 
a fit companion for ~he M .. ;Y·G· Moulded Vario.meter., ,}<'01~ either 

, table or panel mountmg. ~1ze r,f base. 5 x 5, height, 4½ .. rapped 
for single turn variation covermg entire range. hreen silk wne. 

.. PRICE $5.00 

Switch Arm Switch Arm 
Type S.A.3 Type S.A.4 

Price $ ,60 each Price $ ,60 each 
Knob--1 ¼" Kurled Knob-I%" Fluted 
Bakelite Bakelite 
Lever--1 ½" Phos- Lever--11/a" Phos-
phor Bronze Nickled phor Bronze. 
BU$hing--to fit up Bushing-to fit up 
to ~/a" panel to ~/8 " panel 
Type S.A.1 Price $0.50 each Type S.A.2 Price $0.50 each 

same as above with 1" knob •ame u above with 1" knob 
If your dealer does not carry them, write mi, giving his name. 

DEALERS: Orde-;• 11,t. unce--tlw demand is blfJ. 

THE MARSHALL-GERKEN COMPANY 

~~~-1_3_1_RA_o_1_o_B_L_D_~_~_n_uf-ac-tu-r-er_•_a_
nd
_~_8 __ i_E_o_o_,_o_H_10_,u_._s_._A_._~ij~ 

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 99 



GENUINE MIGA GRID CONDENSERS 

Designed to fit 

Standard 

Grid Leak Base 

60 CENTS 
Three Types 

.0001 mfd. l 

.00025 mfd. f .60 
.0005 mfd. 

NEAT, HANDY, 

MOST EFFICIENT 

COMPACT, 

INTER

CHANGEABLE 

COMPOSED OF COPPER AND MICA SHEET, HAND MADE 

If your cleal,er can't supply you, write us. 

Interesting proposition for dealers. 

ORDER YOUR: APPARATUS THRU 'EURACO' MAIL ORDER SERVICE. ,,.ALL 

STANDARD APPARATUS IN STOCK. SHIPMENT MADE PROMPTLY UPON 

&ECEIPT OF ORDER. NO DELAY. ALL GOODS SENT POSTPAID. 

Stamp brings descriptive matter. 

EUROPEAN RADIO COMPANY (EURACO) 
(Manufacturers of Multi-Stage Amplifiers, C-W Equipment & Special Apparatus) 

11342 EAST 22nd STREET, BROOKLYN, N. Y. 

Say Boys! Here's SOME Good News 
We know you will be glad to learn that on Oct. 1st 
OUR HARD RUBBER BINDING POSTS WERE 

AGAIN REDUCED 
New list price of our ENSIGN post is 20c.-COM
MANDER 25c. These prices cover types with hole 
:in neck. Holes in either size will take a telephone 
cord terminal. 
THINK THIS OVER-THEN ORDER SOME FROM YOUR 

"Ensign" %" .DEALER TODAY "Commander'' 
\Ve want a live radio dealer in every dty in AMERICA to carry these %" 

novel posts. Get our latest discounts and cuts for advertising. 

THE H. H. EBY MFG. CO., 1302 Wallace St., Philadelphia, Pa. 

Make Radio Your Profession 

100 

Radio Operators are classed as Officers aboa1·d ship. '.rhey receive good 
pay, fine quarters, and have an opportunity to travel. ·· 

You ean become an expert in least possible time through our course. Com
plete arc. spark, and vacuum tube equipment. Expert instructors. Send 
for illustrated booklet 

Dorrnitory-Restaurant---Eniployrnent Bureau. 

Y.M.C.A. RADIO SCHOOL, 150 East 86th Street, New York City 
Best Radio School in i he Ea&t 
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"SIGNAL" Radio 
Apparatus Pleases 

Professional and 
Amateur·-

Because it is built to the exacting require
ments of the professional radio-electrician, 

SIGNAL wireless products are 
bound to fulfill every require
ment of the exacting amateur. 
And the name SIGNAL is the 
only thing to be certain of in 
1 • f JUymg. 

Aerial Change-over Switch 

Reduced to 
f e w e s t words, 
th e superiority 
of this SIGNAL 
Switch is due to 
the fact that it 
has rhe good 
features found 

T,anainitting Side in highest priced 

amateur change
over switches, plus all the qualifica
tions of the modern antenna switch. 

_Lack of room prevents recounting 
these features here; one point alone 
should suffice, however. as an ex
ample: That is the arrangement 
whereby the aerial is drained of ;my 
accumulated charge, before the switch 
reaches receiving position. Search and 
you'll find rhis feature only in the 
mosr. expensively built cornmercial 

aerial switch
es. And :.iny 
operator who 
is ''·wise'' to 
the nasty 
kick in tele
phone re
ceivers, when 
shifting quick
ly from send 
to receive will Receiving Side 
appreciate this SIGNAL advantage. 

The Signal "V.T." Socket 
The only 
;:;acuum tube 
socket on the 
marker today 
that ·will take 
any of the 
rtandard /our
tJrong tu.bes, 
either De
tector, Ampli
fier, ur Oscillator, without changing 
or :1djusting. 1\nd this is not the only 
distinguishing mark of this SIGNAL 
sucket--the others are all told in the 
latest SIGNAL Bulletin of High Class 
Wireless Apparatus, which is yours 
for the asking. 

-----··----
Write for tiie S'/GN,1L iiuraturP 1ww--it is fl'te. .1ddress 

SIGNAL ELECTRIC MANUFACTUrtlNG COlv.lPANY 
Menominee, llllchigan 

.~ . . G£fMlML4 .ZLiliiiMiz-~ 
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Improved Operation of Vacuum Tubes 
on Alternating Current 

102 

Model "'=" ,~.1... Voltmeter 
H'o inch Diameter 

is the aim of all progresaiTe enthusiast,. 
YOU will obtain it if you use a 

Model 429 
Low Range A. C. Voltmeter 

to measure and adjust the filament voltage. 
The Model -1.211 Low Range Voltmeter has 
an exceptionally high resistance, making it 
ideal for use with tubes. 

Instruments of this size are available as 
A.C. Ammeters, Milliammeters and Volt
meters; D.C. Ammeters. Milliammeters, 
Voltmeters and Millivoltmeters; A.C. and 
D.C. Wattmeters; and Radio Frequency 
Ammeters. Bulletin iient on request 

WESTON ELECTRICAL INSTRUMENT COMPANY 
158 Weston Avenue, Waverly Park, Newark, N. J. 

Branches in all Principal Cities. 

A marveJn>Jsly ea•y to understand in
.t.ruetion book on most advanced radio 
l11ethods, be:cause it :le.scribes i~ ~etai1 
the unusual m;achamcal and electr1car. 
features and simplicity of the complete 
ABC line. 

Sixteen pages, clearly lllustrated, In 
two colors. Every price quoted in this 
c11.talog represents a· new low level for 
a.pparatus of w.•,,ognized qua.Hty. 
:Send 10c for latest ABC cat.,.Jog "Pro
fesslona1 Radio ~)quipment at Amateur 
Prices." Request Catalog CQ 11. 

WIRELESS EQUIPMENTCO.Jnc. _,,!-/,,. 
32. A .. u.stin Street• Ne-w-.a.1.·k,N,J. 

REf=-ILLABLE 

RELIABLE-VARIABLE 

WIRELESS B BATTERY 
Especially designed for vacuum tube 

work on plate circuits, and is g:uaram:eed 
to be perfectly noiseless. 

Above cut shows part of cover cut 
awav to illustrate convenience in insert
ini, 'a new cell should one go dead. No 
so'ldering iron necessary. lleplacements 
furnished for 25c each. Send us vour 
order to day. Dealers Write · 
22½ V. Battery-Postpaid-$3.00 
Eastern Ohio Radio Mfg. Co. 

East Palestine, Ohio. 
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BLUE PRINTS 
FOR INTELLIGENT AMA TE URS THAT WANT TO BUILD 

THE BEST REASONABLY 
Now at leading radio dealers, including 

NEW YORK CITY Continental Radio & Elec. Co., 6 Warren St. 

BOSTON 

NEWARK 

PHILADELHPIA 

DETROIT 

CHICAGO 

CINCINNATI 

Manhattan Elec. Supply Co., 17 Park Place. 
Dreyfuss Sales Corp. 179 Greenwich St. 
American Electro Technical App. Co., 135 Ful-

ton St. 

F. D. Pitts Co., 12 Park Square. 
Atlantic Radio Company, 727 Boylston St. 
Geo. S. Saunders Co., 168 Washington St. 

A. H. Corwin & Co., 4J West Park St. 

Arrow Electric Co., 5018 Baltimore Ave. 
Philadelphia School of Wireless Telegraphy, 1533 

Pine St. 
Quaker Light Supply Co., 728 Arch St. 

Detroit Electric Co., 434 Shelby St. 

Manhattan Electrical Supply Co., 114 So. Wells St. 

Precision Equipment Co., 2437 Gilbert Ave. 

INDIANAPOLIS Hoosier Radio Laboratory, 916 Union St. 

CANADA Scientific Experimenter Ltd., 33 McGill College 
Ave., Montreal and other branches. 

'fHE ABOVE CONCERNS ARE RELIABLE AND ESTABLISHED. NEW ITEMS 
THEY STOCK .ARE WORTHY OF YOUR CONSIDERATION. 

22 .rub,iects are rcmered by the prints, full details 
in bulletin CC ,whirh we will mail on rfi·quest 

IMPORTANT 
Our Mr. Claude Golden has started a tour of the country to show the prints 

personally, he will be in Omaha starting Nov. 6th, Winnipeg 13th, Edmonton 
20th, Calgary 23rd, Vancouver, B.C. 27th, Seattle Dec. 4th, Portland 11th, San 
Francisco 18th Oakland 25th, Sacramento Jan. 1st, (Other dates in next ad.) 

Amateurs, schools, dealers, etc., that would like to inspect the <;omplete set 
of blue prints, please write to our New Y<:Jrk office for an appoinment, no obliga
tion on your part. 

Experimenters Information Service 
45 Pinehurst Avenue Suite 551 New York City 

European Branch 17 Green St., London W. C. 2, England 
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I Federal Head Telephones 
I Just the Head Telephones desired by the I i discriminating Experimenter who wants 
i , 1 real value. I 
I No. 5H-W and 52-W were developed under the I 
~ rigorous Hpecifications of the Army and Navy I 
!=- for wartime use and are now available to the fi 
_ Amateur Field. 
a 
I 
5 
i 

No. 53W and 52-W 
HEAD TELEPHONES 

No. 53-W 
2200 ohm 

No. 52-W 
3200 ohm 

Federal 

Federal 

Head Telephones 
$8.00 

Head Telephones 
10.50 

Send for 103 \VB Bulletin de~c.rihing the hitesl C. w-. and spark trnn~mitting equipmPnt, R~ce-ivinu; 
apparatus and parts; together vdth uur Standard line of rad.lo acc~~::Hn·ies~ I 

I= 3lT rhrral w r lri1I1nur & 
ihrffaJn. New fork 

,1llllllltllllmllllHIIHIIWIIIIIUIIIIIIIHlllllllllllllllllUIIIHIIIIUIIIIUllllllllllllllllllllllllllllllllllllllUIIIIIIIHllllllllllllllllllllllllllllllllllll111llllllllllllllllllllHIIIIIUIIIIIIIUIIIIIIIIIIIIUlllllllllllllllllllllllR· 
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RADIO DEALERS 
Send us vour name :ind address for our illustrated Bulletins and 
Discount· Sheet. 

We have an attractive proposition for you. 

THE RADIO ELECTRIC COMPANY 
3807 FIFTH A VE., S. PITTSBURGH, PA. 

4TH DISTRICT DX RECORDS 4TH DISTRICT 

Will be made this winter. Put in a C-W set 11nd do DX work. Others have worked from 
li00 to 1000 miies rm 10 watts. Why ••an't y,,u? ·we have " ve!'y complete line of Radio Apparatus 
of all kinds. 

lJV-200 Radiotron Detector, .....• , .. ,, ,$5.00 R..CA. Grid Leak for 5 watt tubes ..... . $1.10 
lJV-201 Radiotron Amplifier ... , ....•..• 6.50 Eveready 221/o volt tapped B Battery,. 3.00 
UV-202 Radiotron 5 watt,, •• , •• ,,,, .•.. 8.00 6><. 9Xj',r Formica Panel. .•••.. ,,.,,,,,, 1.00 
UV-203 Ra.diotron 50 watt .••.. , ..• , .... 30.00 6x12x,"• Formica Panel. ....... , .... ,,, 1.35 
PR-536 A Battery Poten •.•.... , . . . . . . • 2.00 f.lxl8x ,'. Formica Panel. , , , .. , , , , , . , , , 2.00 
UV-712 Amplifying Transformer, ..... , .. 7.00 9xl2x,',; Formica Panel. ... ,,,,.,.,,,,. 2.00 
Radio Corp. C-W Inductance .• , .. ,., .. ,, .11.00 12xl8x-,", Formica Panel,,,,,,,, .• ,,,,,, 3,M 

Write for complete list. Reliable Service, Prompt Shipment 

CARTER ELECT. CO., Radio Dept, 63 Peachtree, Atlanta, Ga. 
PLEASE INCLUDE POSTAGE WITH ORDERSJAii~!!,-,, "' 
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''Radio In The Home'' 

With Westinghouse Simplified 
Receiving Apparatus 

A radio set is easily and 

quickly installed by novice, 

amateur, or expert. 

Receiving S~t No. 1 ,;:~onsists of 
a highly "ilicient single-circuit 
tuner: a. superfteni:.litivP crystal 
detector; .H get of head phones; 
and a N>mplete a.ntenna ot1t:fit. 

It has a wave-length nf l ~() to 
700 meters:. 

Receiving SP.t No. 2 eontJists of a 
single-eircuit runer; a three
t.ube, t.wo-stage detector-ampli
fier: four vacuum tubes ( one 
a pare i ; a loading ~oil; twn d~y 
'batteries; :11 utorage l,attery. 
head phones; and a complete an
t.mna outfit. 

It has a wave-length range of 
180 to 700 meters. The addi
tion of the loading eoil allows 
th<a reception of signals on 160IJ 
to 2800 meters wave length. 
such "" Arlington time. 

Folder -H 7 6 gives interesting de
tails. Send for it. 

RECEIVING SET No. 1 
Type RA Tun•, , .. , . , ...• $65.00 
Type DB Crystal Detector.. 5.00 
Brandes Superior Phonea .. , l!l.00 
Receiving Antenna Outfit. . 7.50 

ADDITIONAL ITEMS 
For Dtatant lR'!'<:i,ptlon and Loud 

Speaking 
Type DA Detector Amplifier $85.00 
Vacuum Tubes (4 required) 

<>.ach ••• , • , • • • • • • • • • • • 6.50 
Type CB Loading Coll. . . . 5.00 
Dry Battery (Z required) 

each ................. . 
Storage Battery .••••.••.• 

2.25 
24.00 

2.00 Pacent Plug Adapter ..•..• 
Victrola Attachment, oir 

Grafonola Attachment ..• 15.00 

FOR BATTERY CHARGING 
Rectigon Battery Charger, .$18.00 
Extra bulb for same ••.•••• $4.00 

RECEIVING SET No. 2 
Type RC Receiver .••••• • $125.00 
Vacuum Tubes (4 required) 

each ................. 6.SO 
Type CB Loading Coll. • • • • • 5.00 
Dry Battery (2 required) 

each ..... , . . . . . • . • • . . • 3.50 
Storage Battery ...•.••••• 
Brandes Navy Phones ••.•• 
Pacent Plug Adapter •••••. 
Receiving Antenna Outfit •. 

ADDITIONAL ITEMS 
For Loud Speakin. 

33.00 
14.00 
2.00 
'UIO 

Victrola Attachment, or 
Grafonola .....•••••.•. $115.00 

FOR BATIERY CHARGING 
Rectigon Battery Charger. . • 28.00 
Extra Bulb for Samo.,.,., 8.00 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 

ALWAYS MENTION QST \\'l·ff.'l WRITING TO ADVERTISERS 10!'\ 



THE "QSA,, Ll[NE OF RADIO EQUIPMENT 

NON 

CORRODING 

TERMINALS 

Write for circular 
describing the "Com
bat" in detail. 

HARD 
RUBBER 

SEPARATORS 

6 Volt 80 A. H. 
"COMBAT" 

This month only at 
$21.00 

OUR CATALOG 
-is now ready. 'You can't afford to be without it. It lists the cream of apparatus 
made by the leading Radio Manufacturers. Each itNn a leader in its dass, carefully 
~elected by our ,-xpert. You will find it fills the gaps left by other catalogs. Gener
ousiy illustrated. Don't do any buying until you see our catalog. You'll be glad we 
tipped you off. Sent for 10 cents in stamps or eoin. 'fhis amount •,rill be refunded 
on your initial purchase amounting to $1.00 or more. 

SEND FOR IT TODAY 

INDEPENDENT RADIO SUPPLY CO. 
3716 W. Douglas Blvd. Dept. H-11 Chicago, Ill. 

"BETTER RESULTS WITH LESS EFFORT" 

------ . -----;::::::::::::::::::::::::::::::::::::::::;:_· ___ ~ 
Did You Get }rour C=' 

of Our Handsome 

NEW RADIO 
CATALOG1? 

It's FREE! 
A -valuable and complete guide for all 
radio operators. Carefully compiled 
and lists only the very best radio 
apparatus obtainable. Every article 
is marked at the NEWEST RE
DUCED PRICES and is covered by 
our guarantee of absolute satisfaction. 

SlJRE THING 
W e'Il pay the delivery 
charges-
on any appm·atus ordered 
from us to any Amateur in 
the third district. 

'. Everything in Radio 

I WE PREPAY ALL EXPRESS CHAR~ 

'''I'he Oldest ElectricaJH011se in Amerfra'' The Sayre-Level Radio Co. 
JOS. M, ZAMOISl(I CO. 905 Filbert Street 

"THE ELEcTR1F1ERs" Philadelphia, Pa. 
I 9 N.Liberty St., Baltimore!, Md. Get acquninfod with our :,ervice c.1,nd 

Ask for Catalog S _ _,, .,_,_zn_,1,_.1 _1_ir_ic_•e_s_. ________ ....,.,.__..:, 
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HERE YOU ARE! THE SALE OF A LIFETIME ! 
This is an absolutely bona-fide sale, reductions ranging from 20%; 

to 40%. Anything in the list below sent postpaid. 
¼" Polished Bakelite, Any Size--Per Pound $1. 75 

MESCO :ii-51 KEY 

3 COIL MOUNTING DEFOREST 2 STEP AMPLIFIER 
Reg. Price 

L-104 Regenerative loose-coupler , ..... , ........... , ........ $29.50 
L·103 Regenerative loose·coupler ........................• 23.50 
L-102 "Standard" loose-coupler . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.50 
L-100 3000 meter loose-coupler . . . . • . . . . . . • . . . . . . . . . . . . . . . 9.00 
121-Single capacity fixed condenser-.005 M.F. . . . . . . . . . . . . 1.50 
122-Double capacity fixed condenser-.005 M.F. . . . . . . . . . . • 1.80 
123-Double capacity fixed condenser-.005 M.F. with switch 

as illustrated ..•••..•..•...........•....••.. A ••••••• 

Special M-480 2000 ohm receivers ........................•.. 
Special M-481 3000 ohm receivers .....................•.... 
Red Seal Dry Cells •..•.•....•...• , •.....•...•..•••....•.• 
Red Seal "Sparkers" 4 cells en blod .. , ...• , .....•..••.•... 
DeForest CV-500 condensers--.0005 M.F •..................• 
Marko 4 Volt Storage Batteries .•....•.........•.....•.•... 
115 Galena Detector ............•...........•.•...•.....• 
117 Galena detector ...........••.••.•.......•.....•..••. 
110 Silicon detector .........••.•....••......••••..••...•• 
#51 Mesco transmitting key ...................•.........• 
Mesco lK.W. transmitting key with t4" sterling silver contacts .. 
DeForest Utility Time Receiver-Type RS-200 ............ . 
Genuine hard rubber knobs with brass pointers ............. . 
Solid brass binding posts-black finish-with screw ...•...... 
DeForest two dep amplifier ...................••......••. 
Aluminum VT Socket on composition base .................. . 
Fresh B Batteries large size-8 months shelf life-22 ¼ volts 

2.50 
6.25 
7.50 

.45 
2.70 
5.25 

10.25 
].60 
2.15 
2.10 
1.80 
4.00 

45.00 
.20 
.20 

60.00 
1.50 

with 15 taps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.00 
Same as above without taps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.25 
DeForest 3 coil honey-comb mounting on base ............... 12.00 
Acme ;~ K.W. transformer-non-resonant type with choke coil .. 30.00 
Skinderviken transmitter buttons-low or high voltage . . . . . . . 1.00 
Western Electric 10 ft. double receiver cords • . . . . . . . . . . . . . . . 1.00 
Amrad t11K,W. quenched gaps ............................ 17.50 
Radisco vario-couplers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 .SOt 
Amrad adjustable resistance for ;(iK.W. gap . . . . • • . . • . . . . . • 3.75 
Push and pull switches . . . . . . . . . • . . . . • . . • . . . . . . . . . . . . . . . • .50 
T·V antenna switches-wooden bases . . . . . . . . . . . . . . . . . . . . . . 4.00 
T·V antenna switches-slate bases . . . . . . . . . . . . . . . . . . . . . . . . . . 4.50 
Baby knife switches-S.P.D.T. . . . . . . . . . . . . . . . . . . . . . . . . . . . • • .35 
Baby knife switches-S.P.S.T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25 
DeForest Type OT-5 Buzzer Radiophone ................. 135.00 
DeForest Type OT-10 D.C. Radiophone complete with tubes and 

Sale Price 
$20.65 

16.45 
13.65 
6.00 

.90 
1.10 

1.50 
4.00 
5.00 

.38 
2.00 
4.50 
8.00 
1.00 
1.50 
1.45 
1.10 
2.75 

30.00 
.10 
.to 

45.00 
1.20 

2.75 
2.00 

10.00 
25.00 

.70 

.50 
14.00 

5.00 
3.00 

.25 
2.75 
3.25 

.25 

.18 
100.00 

motor-generator ........•...........•..•...•.•....... 295.00 250.00 

This sale will last for 30 days only. Send in your order at once or 
you may be disappointed. In the event that we are out of any itJem 
called for, we will ;refund money for same at once. 

ELECTRICAL SPECIAL TY CO., 48-50 SO. FRONT ST., 
COLUMBUS, OHIO 
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The Radio Amateur's 
DREAM COME TRUE 

LONG DISTANCE Reception at LOW WAVELENGTHS 
150 to 12000 METERS on Indoor COIL AERIAL 

ANNOUNCING 
THE NEW Super-Sensitive Radio.,Audio Frequency Amplifier for Spar~ Phone and C.W~ 

Reception, made possible by RADICAL DEPARTURE in Radio Frequency iransformer Design. 
{Pat. Pending.) 

THE ANSWER to the .. ver: increasing demand for a PRACTICAL SHORT \¥AVE, HIGHLY 
SENSITIVE, RADIO FREQUENCY AMPLIFIER. 

The result of years of research work in radio frequency a1nplification. 
No "Howling". Simple in Operation. Absolutely Dependable. 
Type JM,. Radio-Audio Frequency Amplifier, furnished with two "plug in" Radio Frequency 

Transformers. (2 step Radio, det, 2 step Audio) $95.00 

1.08 

"Plug int' Radio Frequency Transformers furnished for following wave length 
ranges: 150-750, 750-2000. 2000-5000. 5000-12000 

RADIO INSTRUMENT COMPANY 
Hutchins Bldg., 10th & D, N. W. Washington, D. C. 

GET THE NEW COMPLETE RADIO CATALOG OF 

CRAIG & l~OUGHBOROUGH 
CINCINNATI, OHIO, FREE. IT DESCRIBES RADIO 
TELEPHONES FROM 10 WATTS TO 2 K.W., $45 TO 
$4000; SPARK TRANSMITTERS, RECEIVING EQUIP
MENT, ANTENNA MATERIALS, AND THE MOST COM
PLETE LINE OF PARTS EVER OFFERED. PRICES 
LOW. QUALITY AND SERVICE OF THE BEST. 

No. 122 Cord Tip Jack 

A. ttrcwti-oe ;uropos-ition to clr'fa./ers 
Send for Bulletin No 7 

A. W. BOWMAN & CO. 
154 West Lake St., Chicago, Ill. 

Factory, Cambridge, Mau. 

AL\VAYS MENTtoN Q ST WHEN WRITING TO ADVERTI5ERS 
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Buy It From The Navy 
Surplus Navy Radio Materials for sale at attractive prices. 

RECEIVING SETS 
Suitable for receiving ship, 
amateur, or long-wave signals. 

SPARK TRANSMITTERS 
Complete with motor generators, 
or gas engine driven generators. 

ACCESSORIES (except Vacuum Tubes) of every description 
suitable for experimental or research purposes. 

This is an EXCELLENT OPPORTUNITY for Colleges, Radio
Schools and i\.mateurs to buy NAVY-R-A-D-I-0-Equipment 
at ATTRACTIVE PRICES. 

§ Write today for Navy Radio Catalogue No. 601-81. 

I ~rhe surplus materials the Navy has available for sale have 
~ been grouped as shown below and catalogues describing these 
~ materials will be sent on your request. 
~-~-;: · List of Surplus Materials 
~-- All Materials. Electrical Equip - Precision. 
···· Aeronautical Equip- m e n t and Sup- Oils and Greases. I ment. plies. P a i n t and P a i n t 
~ Aluminum. U'urniture. Materials. 
~ Bath Room Fittings Hardware. Provisions. 
~ and P l um b i n g Iron. Radio Equipment. 
~ Supplies. Lead. Rope and Twine. I BBloaantks_ets. MMachine1d·y. G 

1 1 
S t

0
affit i o nE e ~ y antd 

~ ess an a . e y ce qmpmen . 

I :~i:s~· tz\ r· Ci le~ e :UJ ~i~~l. 
§g Canvas and Tents. Dining Room.) rrools -- Hand, Ma-
i Chemicals. Monel. chine a n d Con-I CC""11

1
otthl . and Textiles. MN ustcalt_Instrund1en

1
ts. V t

1
ractors.d) F'tt· 

= ., o nng. av1ga mg an 11- aves an 1 mgs. i CoppeCENTRAtrSALESf OFFICE 
§ Navy Dept., Washington, D. C. 
i11111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
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your radio parts and fin
ished instruments from this as
sociation and secure prompt, 
satisfactory SERVICE as well 
1s considerable money SAVING. 
'fry us with a trial order or 
send stamp for detailed inform
ation. You can secure mem
bership without cost and par
ticipate in the associations prof
its on any radio purchase you 
make. 

Dept. Q-1 

125 Watt 500 Volt 
Generators 

1725 R.P.M.-$35.00 
Ball Bearing-· - 112 Segments in 
Commutator-No Hum. 
PARTS: Exactly as used in above 
machine except no winding on 
fields or armature ...... . $18.00 
Fulldetails as to winding supplied 
MOTORS: ~/.t H.P. 1725 R.P.M. 
110 volt, 60 cycle Westinghouse 
new .................. . $18.40 

THE ELECTRIC MOTOR & 
ENGINEERING CO. 

hcri St. S. W. and 8. & O. R. il. 

CANTON, OHIO 

BALDWIN PHONES (Reduced Price&) 
Type C. small atyle.,.,,., ..... , .$13.75 
Type E. ultra-sen•it1ve. . . . . . . . . . 15.00 
Type F, ""l'Y small atyle ... , , , . . 111.25 

STORAGE BATIERIE~. 
Marko 6 v. 20-40 ampere hour, .. $14.60 
Marko 6 v. 40-60 ampere hour ... 17.00 
Marko 6 v. 60-80 ampe,•e heur ... 21.50 
Marko 10 v, 60-80 ampere hour .. 40,00 

AMPLIFYING TRANSFORMERS. 
Federal, small compact . .......•.. . $6.75 
Radiotron, UV-712 model.,.,.,, .. 7.00 
Saco-Clad, vi,ry small. . , , , • , .. , , , 5.00 
Acme, new mounting .. , . , .. , .... , 5.00 
Clapp-Eastham, fully mounted., .... 4.00 

VACUUM TUBES. 
Radiotron UV-200 detector.,,.,, .$5.00 
Radiotron UV-20 l amplifier. , , , . , . 6.5-0 
Radiotron 5 watt power tube.,.,,, S.00 
Mom-head Electron nolay ..•• , , • • • • 5.00 
Moorhead Amplifier , • , •• , • , , • • ••• 6.50 

MURDOCK CONDENSERS. 
,001 mfd. in rubbel' case .... ,,, ... $4.75 
001 mfd. transparent case .. ,,,.,. 4.50 
0005 mfd. transparent ca14:.,,,, .. 4.00 
.001 mid. for panel moun~g. , . , , 4.00 
.0005 mfd. for panel mountin& , . . 3,25 

Mutual Purchasers Assn.' 
2-4 Stone St., New York City 

The Hit of the ARRL Radio Show at Chlcaao 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 :1t your 
dealers or direct 
from 

"J-K" MICROPHONE 

TYJI~ M-3 
Priced Right and Made Kilrht 

JOY and KELSEY 
4021 W. KINZIE ST., CHICAGO, ILL. 
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Do You Need a Log? 
Record of Reception 

Q~S ___ . i'IMI:; UN 
,,;;;:,,;;c,, . .,,---------,,::;;:, .• ,_::;c,! i.!c;; __ ,..,:-a.,;;;;,,.,.;.----'--="--"''--------~ 

QKM TIME o=;F'---·F _______ _ 

RIGHTJlAND . ..,P_o,.AG""E'-----f----...-··-·I !-!------,----
------,--------~ · -i - t-~-4-----\--1 -

I , I I 
Of course you do and always did, but you C'ould not buy a really good one. 
'.ro fill this need we have produced a REAL DX LOG and we KNOW you will 

like it. 
The book contains 100 regular pages, 50 for recording transmission and 50 for 

reception, all bound in a neat cover which opens fiat on the table. There are spaces 
for entering WEATHER, QSS, DISTRICTS MOST AFFECTED BY QSS, CHANGES 
OF APPARATUS, DATA ON STATIONS CONCERNED, and every bit of informa
tion necessary for a complete station report as would be required by the A.R.R.L. 

In addition there are pages for listing ~'our DX records hoth transmitting· and 
receiving, the air line miles covered, and the miles per watt. A number of graph sheets 
are also p1·ovided, so that a curve of any operating condition may be plotted, such as 
QSS curves, daylite effects, audibility curves etc. CAN YOU BEAT IT OM??? 

Order one of these LOG BOOKS today and if it is not "ALL THAT THE NAME 
IMPLIES" Just return it and your money will he refunded. 
IDEAL LOG BOOK ................... ; . . . . . . . . . . . . . ... $1.50 
IDEAL LOG FOR RECEIVING ONLY .................. , ... $1.50 

And Look at These Prices 
IDEAL EQUIPMENT 

1 MFD 1000 Volt Condenser •..••••..... $2.00 
2 MFD 500 Volt Condenser .....•... 1..50 
1 Henry Tw<> Coil Choke ..........•.. 7.00 
l Henry Single Coil Choke . . . . . . . . . • • . . . 5,00 
Type MGF Filter ..............•..... 15.00 

IDEAL MOTOR-GENERATORS 
500 Volt 100 Watt ....... , ........•• $'70.00 
500 Volt 200 Watt 3400 RPM ...... 75.00 
1000 Volt 500 Watt Generator ........ 140.00 

ACME C-W EQUIPMENT 
50 WATT C-W Transformer •........• $13.50 
200 Watt C-W Transformer •....•..•.•• 18.00 
500 Watt C-W Plate Transformer ... 22.50 
150 Watt Filament Heater .......•..• 14.40 

C-W CONDENSERS 
Wireless Shop .0004 Mfd •.•.....•..•.. $6.00 
Wireles5 Shop .0006 Mfd ...........•.•• 7.50 
Wireless Shop .0008 Mfd ..••••..•••••. , 9.00 

FEDERAL MICROFONES 
260-W Hand Microfone ..••• , .•••• , ..• $6.25 
262-W Panel with bracket ..•.••• , •.•••• 4.75 
263-W Panel Mounting . • • . • • • • • • • • • • • 4,75 

R.ADIOTRON TUBES 
5 Watt UV-202 ........•.••...•..•..• $7.25 
50 Watt UV-203 ..........••...••.. • 27.00 
Singer 37.5 Watt ..................... . 20.00 

ACCESSORIES 
Ideal Socket for llV-203 .......•.....•. $2.50 
S,,cket for UV-202 . . . . . . . . ......... , . 1.35 
.002 Mfd 1000 volt Conds. : . . . . . . . . . . . . 1.80 

RADIO METERS 
0-100, 0-300 MA D.C •...•............. $5.00 
0-1, 0-3 Thermo Ammeters ..•....•. , .• 11.00 
0-500 Volts D.C. ....•. , ••.••.. , ..•.. . 15.00 
0-1200 Volts D.C. . •.••••..•••.....••• 23.00 

Z-NITH EQUIPMENT 
C-W Regenerator ••••..•.•..••••.••.. . $55.00 
AGN-2 Detector-Amp ................• 89.25 

MOORHEAD TUBES 
Electron R.elaJI: •••••••• , •• , ••••••••••• $4.50 
Amplifier-Oscillator . . • • • . • • . . . • • • . • • . • 6.86 

FORMICA 
l2xl2x1'•" ... , ....•..•....... , ..•....• $2.50 
12xt~xi\;; ..... , . ~ ................... 4.00 
6x18XH , , , , , • , , , , • , , . , • , , , ••• , •• , , 2.50 

"9XAH" SEND 5c FOR OUR C-W CATALOG "9XAH" 

IDEAL APPARATUS CO., 1901 E. La. St., Evansville, Ind • 
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RTS 
THE WONDERFULLY PERF_E_C_T_E_D_, __ ,_~I 
Standard Detector Panel 

Ten Points of Superiority 

t--Silver Plated Wire 
2-Machine Engraved Scale 
3-Resistance, 8 Ohms 
4·--Small Wound Resistance 
5 ... , .. (lrid Condenser and Leak ac-

t'.Urate 

6-Sure Contact Socket 
7-Soc:ket Used as a Standard 
5'-[le,:reased Resistance in Leads 
9-Machined Letter Engraving 
10--All Posts and Parts Per-

5.95 

fectly Set 

(F'ront) 

Without Tube Pre
paid by I n :-; u r e d 
Parcel Post. 

(flack) 

\Vrite today for circular giving 

full detaiis. 

Install this efficient R.T.S. Panel and you possess a correctly designed Detector 
Panel capable of producing signal strength unequalled by any other tested in our 
laboratory. It is guaranteed. Write for circular. 

RADIO TESTING STATION 
DEPT. 3 25 STURGES ST., BINGHAMTON, N. Y. 

Antenna Insulators 
Will stand 500,000 volts after im
mersion in water for 48 hours. Ten
sile strength 2,000 pounds. 
Longer Than the Insulator Sold as 10" 
Stronger Than the Insulator Sold a.a 10" 

AND ONLY 90c APIECE 
This price for August and September amy. 

Buy 'eom now for your new aerial 

Burgess #4156 22¾ Volt "B" Batteries 

$1.75 Each 
While they i.ut-Lim.ited Supply. 

"73" iPunchlrie Pl-oof' C.W. ·Cend«mset"s 
I Mfd 1500 Velts ................ $4.00 
2 Mfd 1500 Volts................ 5.00 
5 Mfd 1500 Volts ....•........... 10.00 
2 Mfd 2500 Volts ................ 15.00 
2 Mfd 4000 Volts ................ 23.00 
5 Mfd 2500 Volts. . . . . . . . . . . . . . . . 30.00 

Write fff de.\lMiptive Circular. 

The Radiolectric Shop Co., Dept.Q. 10 

919 Huron Road Cleveland, Ohio 

Prepared 
Radio Measurements 

with 
Self Computing Charts 

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 
transparent triangle takes the place of in
tricate figuring and the results will be 
correct every time. 

PRICE $2.00 
ohe '\VIRELESS AGE 

The ,magazine that 1neet;i 
n l l y a u r expectations. 

When its new you find it in the AGE. 
Every step in radio progress is fully and 
carefully described. You miss a lot of 
good things unless you read the AGE. 
$2.50 per year, Postage outside U. S. 50c. 

SPECIAL OFFER ONLY 

Prepared & The $4 00 Radio 'Wireless • 
Measurements 

1 
~~ Outside U S. 

SO<'.. Extra 
This offer expires Dec. 15, 1921. 

WIRELESS PRESS INC. 
328 Broadway, New York 
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AMATEURS SAY RY "WECO" 
SERVICE THAT GIVES QUALITY ·AND SATISFACTION 
Radiotron Detectors UV200 . . . . . . . . . . . . . . . . . . . . . . . . . . .... $5.00 
Radiotron Amplifiers UV201 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.50 
Radiotron Transmitters 5 watt Power Tube UV202 . . . . . . . . . . . 8.00 
Radiotron Transmitters 50 watt Power Tube UV203 ........... 30.00 
Radiotron Transmitters 250 watt Power Tube UV204. . . . . .. 110.00 

RADIO CORPORATiON C.W. ACCESSORIES 
Oscillation Transformer UL 1008 . ........................... 11.00 
Magnetic Modulation ( 1/2 to 1.1/2 amp.) UP1346 . . . . . . . . . . . . . . 9.50 
Magnetic Modulation ( Pl~ to 31/2 amp.) UP1357 .............. 12.00 
Magnetic Modmation (3% to 5 amp.) UP1367 .............. . 17.00 
Filter Reactor (160 milliamp.) UP1626 ...................... 11.50 
Filter Reactor (300 milliamp) UP1627 ..................... 15.75 
Plate Circuit Reactor UP415 .............................. 5.75 
Filter Condenser %mfd. 750V. UC1631 ...................... 1.35 
Filter Condenser 1 mfd. 750V. UC1632 . . . . . . . . . . . . . . . . . . . . . . 1.85 
Filter Condenser % mfd 1750V. UC1634 . . . . . . . . . . . . . . . . . . . . . 1.50 
Filter Condenser 1 mfd. 1750V. UC1635 ..................... 2.00 
Transmitting Grid Leak (5 watt tubes) 5000 ohms UPI 719 .... 1.10 
Transmitting Grid Leak ( 50 and 250 watt tubes) 5000 ohms 

lJPt 718 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.65 
Antenna Ammeters 0-2.5 amp. UM530 . . . . . . . . . . . . . . . . . . . . . . 6.00 
Antenna Ammeters 0-5 amp UM533 . . . . . . . . . . . . . . . . . . . . . . 6.25 
Sending Key UO809 ...................................... 3.00 
Microphone Transformers 1:JP414 · .......................... 7.25 
Filament Rheostat ( UV202) P.R. 535 . . . . . . . . . . . . . . . . . . . . . . 3.00 
Filament Rheostat (UV203-204) P.T. 537 .................... 10.00 
Rotary Grid Chopper P.X. 1638 ............................ 7.25 
Sl1aft Bushing for 3:/4 '' or 5-16" Shaft ................. : . . . . . .20 
Antenna Series Condenser 7500V .. 0003, .0004, .0005 mfd. UC1015 5.40 
Plate and Grid Condenser 3000V., .002 mfd. UC1014 ......... 2.00 

, Special Condenser 10,000V., .000025 mfd. UC1803 ............ 5.00 
: Special Condenser .002 mfd. 6000V., UC1806 . . . . . . . . . . . . . . 7.00 

OTHER MAKES 
General Radio Sockets :;'1:156 ................................ J..50 
"Shrainco" Rheostats 6 amp. capacity ....... , . . . . . . . . . . . . . . . 2.00 
"\Vimco" Inductance and Clius 25 turns ..... , ................ 10.00 
Federal Hand Microphone Sets :Jf.260W .................... 7.00 
Federal Grid Resistance Units 5,000 ohm ..................... 2.30 
Federal Grid Resistance Units 10,000 ohm .................. 3.50 
Federal Condensers 1,000V. 1 mfd .......................... 2.00 
Western Electric 1,000V., 1mfd., :i:;:23A .. , .................. 2.50 

We ,.:arry a full ~uppiy nf Render, Radio C()rporation, Clapp-Eastham, Federal, 
Murdock. and many other makes. Jobber~ for Radio Corporation and C'lapp
Eastham. Dealers write for proposition. 

Write UH fo·r Our "SPECIAL" for No-vetnber and December 

WHIT ALL ELECTRIC COMPANY 
WESTERLY, R. I. 
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Short Efficiency! 

Can only be had by using variometera which are scientifically constructed. 
The market is full ol variometers more or less indifferently designed which are built solely 

to sell, without a true appreciation of what is necessary in th~ll'" constru:tion. 
C'.onsult any authority and he will tell you that you can tune with either capacity or inductance, 

BUT that Inductance is not only preferable but correct theo:-etically. Then think it over and s-,e 
whether you will buy moulded, variometers ( the better the dialectric the gr,o.ater the capacity) or 
whether you will buy "CINO". Over five hundred sets in use today and on the market only six 
months! 

Variometer parts only .......••. $2.50 
Variometers wound not assembled 4.50 
Variomders complete plate or grid 6.00 
CROSLEY PORCELAIN SOCKETS ..•.... 

Variocoupler parts only. , ....... $2.SO 
Variocoupler wound not assembled 4.50 
Variocouplers complete ......... 6 SO 

...•...........•..............• $0.60 
YOUR DEALER HAS THEM 

CINO RADIO MFG. COMPANY 
218 West 12th Street. 
CIJ\lCINNATI, OHIO. 

\Ve are prepared to furnish be$t grade niag
nt:"t wire on ~."E and ½ lb. spool.a at the follow
ing prict:-i:t: 

PRICE PER }:i LB. SPOOL 
Size Single Double Single 

B & S Ga. Cotton Cotton Silk En.tmeled 

No. 22 $0.56 $0.68 $0.62 ~l0.45 
No. 24 .60 .71 .67 .47 
No. 26 .60 .88 .71 .49 
No. 28 .75 1.10 .85 .52 
No. 30 .85 1.24 .97 .53 
No. 32 1.15 .55 
No. 34 1.52 .59 
No. 36 1.77 .H9 
Price of Hi lb. spools double above list. 

All prices are net and in<"lude cust of 1:1pool 
and delivery ,~harges via Parcel Post to uny 
Post Office addre .. in the United States: safe 
deliv,.ry 1ruar1-1.ntf'E'"rl, . ~ , 

Send for Circular 21-A g1v1ng pr1ces on otbeT 
aiz~s. insulations and. quantities ui Mag~et 
Wire. This circular lists "WI.RE FOR EVEJlY 
WIRELESS PURPOSE ... Oealers••Wme tor our propos!l1on 

KEYSTONE WIRE COMPANY 
P.O.BOX 120 SCRANTON. PA. 

114 ALWAYS 

"8" BATTERY TROUBLES l:.NDED 
Our STORAGE .. B .. BATTER'ES g;ve ,,.ars el! 

REAL twrv"p, Rnd save ynu REAL money in the 
i:>nd. One charge ,vilt last from three to ,dx montrul 
wh11e in the detector plate drcuit and th~y ean be 
rei:har1ted in !!bout two hours~ Th~ ph,t~~ e• nnot 
?.Ul'phatP or hu<"k le anri are not h11rmeri fr()m abort
i:-irruiting, overehsrgin~ or standing idlP. 

~r'\"'lO st:vlf;"s P.ih!' ~upplied. (lne al!i iJlustrat~d. with 
control pan'-"ls allowing adjustmentR nf 1.:-\!l vnlta from 
fifteen vnltR up. anrl the othPr pla1n with r.lina for 
Rrijustment. RP<"tifier,. ror 1;:,h1trging. ehP111it"aia an• 
,Frnrtinns ar~ ineiu<l·•ri with Pa.ch style~ Alt that h 
neerlerl to put the liattery into oerviee is about on• 
qua rt of rli•tillPd wr.ter. 

The following priees are for batteries with cenwl 
panels. 

24 cell 32 volts ...••. ,. ........ $1000 
36 cell 48 volts. , ......... , . . . • 12 00 
50 cell 68 volts. . . . . . • . . • . . • • . . 15.00 

The fotlow•np: prices are for v·IRin balt<'rles wftlt 
,-lips 1'01• adjustment. 32 vol ta. $8; 48 volts. Sll; 
68 vnlt, $12. 

s,,nri in your order today with th" pnvlleire of 
receiving mnney i-uwk ·if not sa:ti,i,f1Pd after aixtr 
day!El trial. t-,"11rthPr lnform,a.ftnn upon rPqUf'M~ 

KlMLEY ELECTRIC COMPANY 
290 Winslow Av~.. Buft'ale, N. Y. 
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DOIT 
NOW 

Are you missing part of the fun of 
the game because of poor appar
atus, old apparatus or lack of ap
paratus you need? Are you proud 
of your equipment? Are you getting 
as o:ood results as the other fellow 
-the best results? You should and 
can with the right apparatus. Check 
it over. Stock up. Make your set 
efficient, complete, up to the minute, 
and do it now. Run your eye down 
this list, check the items you need 
and order them. 

DeForest reversible 
Rheostats ............. $1.75 

Remler Rheostats ......... l.75 
Remlers Jr. Rheostats. . . . . . 1.00 
Murdock New Type revers-

ible Rheostats. . . . . . . . . . 1.00 
Remler large nonbearing sw. .65 
Remier small nonbearing sw. .45 
Wireless Shop Panel Mounting 

Condensers 
DeForest Condensers 
Murdock Condensers 

If vou don't see what you want 
ask" for it. Our stock is ·complete. 
Every piece fuily guaranteed, and 
the lowest prices consistent with 
high quality, long wear and perfect 
satisfaction. You'll like our appar
~tus :md our way of doing business. 
Try 1t now. 

CALIFORNIA ELECTRIC SUPPLY CO. 
643 Mission St. San Francisco, Cal. 

RADIO MAGNAVOX 
With i\ew Type 14" horn '/,45.00 
One stage amplifier with-

out case ............ 15.00 

MURDOCK PHONES 

2000 Uhms ............ $4-.50 
3000 Ohms ............ 5.50 
With new type head bands 

50c extra. 

INSULATORS 

~¢ 

/R~~:Jb.· ,,.,,.::1·r:, ~W#llll#IJ .. 
10" ................. '/, 1.00 
4" . . . . . . . . . . . . . . . . . . .so 
Ball . . . . . . . . . . . . . . . . . .40 

SOCKETS 
Rcmler V'l ............ $1.S0 
Deforest VT . . . . . . . . . . 1.40 
!\Iurdock VT. . . . . . . . . . 1.00 
General Radio VT. . . . . . 1.50 

TUBES 
Moorhead E K Uetcctor .. $5.00 
I\Ioorhcad VT Amplifying. 6.50 
R adiotron Detector ...... 5.00 
Radiotron A.mplifving ..... • 6.50 
Radiotron Power· .. : . . . . 8.00 

TRANSFORMERS 
Ceneral RaJio Amp ...... $5.00 
Federal Amp.. . . . . . . . . . 7.00 
(3eneral Electric UV 712 

Amp ............... 7.00 

RADIO SUPPLIES THAT R RIGHT -. 
ALWAYS MENTION Q ST WHEN WRITING TO ADVERTISERS 
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TLAS IO PRO UCTS 
for efficiency 

WHY YOU SHOULD BUY ATLAS RADIO 
UNMOUNTED 

PRODUCTS 
MOUNTED 

Popuiar 0pi11inn ha,; dernanded that really efficient ,m,plifying. modulation, filament 
heating t,nd C.W. powf>r transformers be put on the market anri made available 1,n the 
amateur. 'rhe gn,at majority of these instruments on the market heretofore, \Vfl',i 

!dghly im,fficient, and have had a pc,wer :factor in the neighborhood of 507,. A'l'LAS 
transformers will henceforth be ratE,d on output, and wiil use double windings, larger 
windings, larger wire and larger cores in order that the power factor be a~. high al:\ 
pnssible. This is being done Ht 100 % increase in cost c,f production, but the ,,,.Jling 
prire uf the instruments will not be changed. 
G-UARANTEE: Run an efficienc:y test "''ith any other transformer on the market 
and d;,termine ltR power factor; then run the same test with Atlas transformers, and 
if they do not prove mor .. Pfficient your money will be refunded upon request. 

ATLAS AMPLIFYING TRANSFORMERS 

Mounted , . , . , , . 
!~end-mounted •. 
Unmounted , ... 

. . . . . . . . . . . . ir..oo 
.. _ ........... , ..••• -l,00 

3.60 

ATLAS MODULA.TION TRANSFORMERS 
Mounted • , .... 
Semi-mounted .. , , . , .• , 
Unmounted ... , , , , , , ... , . 

. , . , ... $5.00 
-1.00 
3.50 

PartR fu.r ija,rrte-=---, Pa:rts for sam~ 
Pr'mary anrl se<Sonda.ry 2.50 Primary and •e-,ondary , , , , , •. , , , . , 2.50 
Core .. , • , , , • , ••.•• , , , .... , , . , ••. , . , • • 1.00 Core • , , • , ••. , , •••••• , , , , , •• , , , , , , . . . . LOO 
1:i~our aluminum legi, •. , ... , ••..••.• , • • .r:.o F'our supporting leg!'.' . , , , , .. , ... , , . . . . Ji,(J 
PKnel Rnd binding post• •. , , • , , , •..•. , , 1.00 Panel and binding posts .•• , , • , , ••••••• 1.00 

SPECIAL SORTED, TESTED AND GUARANTEED VACUUM TUBES, ALL MAKES AT LIST PRICES 
AMATEURS: Send 10 centa for Atlu <>atalogue. 

DEALERS: Send for Catalogue and Discount Schedule 

THE AMERICAN RADIO SALES AND SERVICE CO. 
MANSFIELD, OHIO, U. S. A. 

Hygrade Specials Save You Money 
Paragon Control Panel with Radio-

tron tube ..... , .............. ,10.60 
Audiotron Tube-Two Filaments... 5.50 
Radiotron U.V. 200 Detector '.rube 

With a Combination Grid Leak 
Condenser .. , ... , .. , . , . . . . . . . 6.00 

No. ;,5 Mnrrlork 2000 Ohm Wire-
less Head Sets ............... ,. ,LOO 

No. Gti Murdock :2000 Ohm Wire-
less Head Sets .......... , . . . . . 4.50 

No. [,5 Murrlock aooo Ohm Wire-
less Head Sets ............. , . . 5.00 

:\lo. !"in Murdock ,HJOO Ohm Wire-
iess Head Set,; ............... . 

.001l5 M.F. (,rid Condensers ....... . 

. 002 M.F. Phone Condensers ..... . 
Parais•)ll V.'L :,:;,,i:·kets, New Type .. , 
Binding Po;;ts l{ubber Cap, per dor.. 
Cyelone :!2 11:; Volt Small B Battery 
Cycione 22 % Volt Large B Battery 
45 Volt Variable B Battery' ..... . 

5.50 
.25 
.25 
.95 
.i)O 
.98 

l.75 
3.00 

Mark~ Storage Batt.erie~ 

: -{~:;it~!; t~ jg t:::·i:,~1:J 'r[,ype:::::::::, $it~g 
6 Volt 40 to 60 Amp. Large T;,pe.,.,, ..... t6.-00 
6 Volt. 60 to 80 Amp. Ford 'l'yi:,e, • , . . . , , • l <.!\I) 
6 Vc,lt 60 to ~!) Amu. Large Typ,e 20.00 
H Vnlt 21) to 411 Amp. U, ii. Battery,,. . . , 10.00 
6 Volt 40 to t10 Amp. lT, ~;1, Battery .... ,, .1:'.L75 
We Guarantee evei?Y Order Shipr,erl 1Nithin 12 Houris. 

The abo11e rrr-ices et·re F. 0. B. New :Vo-rk 
Hygrade Electrical Novelty Co. 

41 West 125th. Street, New York 

UNWIRED 
REGENERATOR $22.50 

DETECTOR 
AND 

2STAGE 

,\MPLIFIER 

With 3 Licensed $25.00 
Tubes Matched to 
Transformers 
$40.00 

These apparntus are constructed with the 
best material!' and workmanshin. 'rhey 
have no superior at any price. ,-\ pparatus 
fully guaranteed. 8Pnd for descriptive 
bulletin immediately. 

FREDERICK WINKLER, Jr. 
304 COLUMBUS AVENUE 

New York City, N. Y. ;..-------------------116 ALWAYS MENTION Q ST WHEN WRITING TO ADVERTISERS 



+ iii 

Made From Anhydrous 
Redmanol Resins 

lnoist on i<t>tting the be•t insulatinll' material 
in your Pquipment and apparat.us. 
l"ORMJCA is "pprov~d by the Bureau of En
gineering, U. S. Navy. Rnrl is used by the tead
fng manufa(!turers of radio apparatus. 

Highest Insulation Resistance 
Lowest Power Losses 
Splendid Appearance 
Excellent Machining Qualities 
The iollowing dealers can supply you 
with FORM/CJ. shuts, tubes and 
rods. 

Manhattan Electrical Supply Co,, 
17 Park Place, New York, N. Y. 

Clapp-Eastham Company, 
139 Main St., Cambridge, Massachusetts. 

The Radio Electric Company 
3807 Fifth Ave., Pittsburgh, Pa. 
Pennsylvania Wireless Mfg. Co., 

507 Fl.;rence Ave., New Castle, Pa. 
Radiolectric Company, 

919 Huron Road, Cleveland, Ohio. 
The \Vireless Manufacturing Co., 

Canton, Ohio 
The Precision Equipment Co., 

2437 Gilbert Ave., Cincinnati, Ohio 
Detroit Electric Company 

434 Shelby Street, Detroit, Michigan 
The Wireless Shop, 

511 West Washington St., 
Loa Angeles, California 

Leo J. Meyberg Company, 
•J28 Market St., San Francisco, Cal. 
Northest Radio Service Company, 

Seattle, Washington. 

1 ne Formica Insulation Co. 
CINCINNATI, OHIO 

Send for 

FREE 
Diagram 

Every <lST man who · takes· 
pride in his knowledge of "the 
art", should get this diagram 
for his own information. 
It illustrates the wiring and 
construction of the Radio MAG
NAVOX. It also shows the 
famous movable eoil, a unique, 
p1;1tented MAGNAVOX feature 
which 111,akes the MAGNAVOX 
the one instrument that will re
produce signals of any strength, 
without distortion and without 
iniury to the apparatus. 
Diagram neatly pr i n t e d on 
paste boa rd card, with instruc
tions for hooking up and oper
ating the MAGNAVOX, /re,:, 
Send for it to-day. 

REG. U.S. 
PAT. OFF. 

l 
I'. 
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THREE HUNDRED OF THESE VARIO
METERS SOLD AT RETAIL DURING 
AUGUST AND NOT ONE CRITIClSM 

There are countless types of variometers on the 
ma.rket. We know of none that measures up to the 
standard of efficiency of our new variometers and 
vario-couplers. The 11tator forms of our vario
m€-ters are accurately turned from seasoned hard 
wood, thoroughly impregnated with special in
s111ated varnish. The windings are securely .fastened 
to prevent any possible ehance of loosening. The 
coupling is exceedingly close. 

The instruments are furnished, both mounted and 
unmounted. 

Special Price 
No. A600 Plate Variometer less knob and dial ...... $4 90 
No. A601 Plate Variometer with knob and dial ..•... 5.00 
No. A602 Grid Variometer less knob and dial ... , • . . . 4 90 
No. A603 Grid Variometer with knob and dial. . . . . . . . 5.90 
No. A604 Vario-Coupler less knob and dial ..•. , , . , • 4 !10 
No. A605 Vario-Coupler with Corwin knob and dial .. !UIO 

Our radio catalog No. 16-just out--..,mbraein1T 276 pages is beyond que~tion the largeot and 
most <'<:tmplete radio catalog ,wer put between the covers of two pages. Practically evO'rytbing 
worth whill' in radio is comprehensively listed and deocribed in this catalog. There are eountleaa 
pages of book-ups and special information on rado telephone transmitting ~ets and ree~lvlng oeto. 
Tbf' entire catalog of the Radio Corporation, with detailed data on transmitt4'ra and ail the 
d'agrama showing bow to build radio tel,'l)hon<' transmitting sets I• incorporated in this catalog. 
Besides this there is the coml)lete Remkr, Chelsea. Firth, Weotingbou•e, Murdock catalogs, and 
countless other products including all our own goods. 

Send 12c. for thi• catalog today. You can spend man:,, tlmeo this amount for a dozen different 
cata1ogs witbout ;,quailing the veritable treasure house of radio goods and Information in this 
catalor. 

THE WILLIAM B. DUCK 
243-245 Superior Street, 

COMPANY 
Toledo, Ohio 

Nola Radio Company 
Radio Marnavox-Sp,,clal . , , ......•• , •••. $42.50 
Amrad Mounted Amplifylnr Transformer.. 4.50 
Amrad Unmounted Ampllfylnir Transformer.. 3.75 
DeForest A400 Mtd. Amplifying Transformer 7.00 
A.c1r11 Unmounted Amplifying Transformer 4.50 
Rhamatine Mounted Amplifying Transformer 3.SO 
Federal Mounted AmplifyinJ Tr11nsformer.. 7.00 
Radio Co"J>, Mtd. Amplifying Transformer 7.00 
Saco Clad Transformer .••............. , 5.00 
Amplifv<ng Coil Units (Pri. and Sec.) 11/ox 

1%x%" Core .. .. . .. • . • .. . .. .. .. .. . . • 2.75 

Crescent Radio Storage Batteries 
Guaranteed eighteen rnonth..q, 

'F'.O.lJ. New Orleans 

6V 40 Amp. H. $16.00 av so Amp. H. $19.00 

6V 80 Amp. H. $24.00. Larger sizes upon application 

All stttndard Radio Appar-
fftus and Pa.rtr< in r<to1:k. 

Baldwin "C" 1>hones now . , . , . , . , ...•.••.•• $13.75 
Baldwin °E" phones now , , ......... ~ . . . . 15.00 
Baldwin "F" phones now ............ , • . • 16.25 
Brown, Unadjusted ... , ... , .. , ..•... , , .. , 16 00 
Brown, Adjusted . , , , ... , , . , . . . . . • . . . . . . . 18.00 
Liberty 2,200 Ohms , , .. , , , . , . , . . • . . • • , . 8.00 

f,iterature Upon Request 

NOLA RADIO COMPANY 
134 Chartres St., New Orleans, La. 

Mag·net Wire 
¼ lb. Spools-Silk 

# 22 S. S. C. (Tinned) $0.20 ea. 
#24 S. S. C. .25 ea. 
# 28 S. S. C. .25 ea. 
#30 S. S. C. .25 ea. 
# 32 S. S. C. .25 ea. 
# 34 S. S. C. .25 ea. 
# 36 S. S. C. .25 ea. 

½ lb. Coils 
#26 S. S. C. (Tinned) .40 

One pound spools of all sizes 
and insulations always on hand 
at lowest prices. 

PIONEER ELECTRIC CO. 
137 E 5th. Street, 

ST. PAUL, MINN. 
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Announcing 

Columbia Radio Company's 

Detector and T vvo-Step Amplifier 

:1111111m11mUJUJIIIIIUIIIIIIIIII! lllllllllllllllllHUIIIIIIIIIUIIII~ 

I Iii§: I ;; 
~ 
!§ 

;:= Price $55.00 I 
SPECIFICATIONS ~ 

I Dimensions: 6"x7~/2"x16" I 
I Woodwork: Base and Ends, black oak ! I Panel, Grained Formica !=-
I Back and Top: Polished Formica § 

a Jacks: Automatic filament control on Det., 1st. and 2nd step, ~ 
[I lighting tube as step is plugged I 
Is== Transformers: Especially designed for the present day tubes 55=~-= Grid Potential: Grid potential supplied on both Det. and Amp. 

~beL i 
I Detector Control: Potentiometer (low resistance) for close a 
I adjustment I 
' i Connections: .Binding posts arranged for use of same or sep- = 

i§ a.rate "A" battery, and same or separate "B" battery i 
§ on Det. and Amp. · ~ 
e -
~ Metal Parts: Polished nickle plate I I Less tubes and batteries I 
i Include postage-Write for literature I 
i COLUMBIA RADIO COMP ANY I 
~ § I South Ave. at Indianola I 
== YOUNGSTOWN, OHIO I I § - g 
i · I 
R\1\1111\11\\\UI\\\\II\\I\\III\\\\III\IIIIIIUl\\\llllll\lllll\llll\lllll\\lll\lllltllll\llll\llllll\1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111/III/I/IIIU/llll/lll/l//lll////ll//llltt~ 
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/Oo..-20-WArT ICW TRAN5MITTE-R. 

SEND FOR BULLETINS 
AND NEW PRICES 

The above diagram is one of many illustrated 
and completely de&cribed in our latest bulletin 
on °cwn and 0 lC"\N." Sent on receipt of 4 
cents to cover postage and cost of mailing~ 

Buy your apparatus and equipment of us. 
We allow 5 per cent. discount on ordi>rs of 
$10.00 or more and pay po,tage on shipments 
!n ht and 2nd zone. Write today for the 
Bulletin and New Prices. 

PEORIA RADIO SALES CO. 
Dept. A., Peoria, Ill. 

Air ,:0,-,1:1 
C"1oh€S 

DEALERS: Send for Our 
Trade Schedule 

Ke·1:~p posted on new prices and r.quipment. 
Owing to our cc>nnection with the largest ma.n
utac.turers. som,e of whom we represent exclu
sively, w,e, a.re ,tJ.repared to off er dealers a real 
advantage in price and delivery. If you are 
a Dealer, write at once for our new trade 
schedules. Get your name on our 1nai1ing 
list for latest information on prices and equip
ment. 

KLAUS RADIO COMPANY 
Dept. 100. Eureka, Ill. 

Radio Amateurs of COLORADO, 
UT AH, NEBRASKA and WYO
MING DO YOU KNOW 

DENVER 
HAS THE LARGEST WIRELESS 
SUPPLY STORE in the MIDDLE 

WEST 

24- HOUR 

SERVICE 

Contains up-to-date, com
prehensive description of 
America's best Radio Ap
paratus. This ls THE 
Catalog tn select from. 
Lists only the most ap
proved instruments -- the 
biggest values of 51 
makers. 84 pages. Free 
on request. 

Two famous N-S Specialties 
Red-Head Radio phones, 
3000 ohms, military head 
band with <:ord $8 00 

A complete stock of all standard Radio 
Supplies, from which we make 

IM'1EDIATE DELIVERY 

Special DeForest Radiophones -·- - ·~ 
Start with the ".interpanel" system and 

WE PAY ALL 
SHIPPING 
CHARGES 

,1omplete . . . . . . . • 
Arlington - Tested C r y -
11tals; Galena o.r Silicon. 
Certified s u per- 25 
sensitive C. 

thus avoid discarding apparatus. 
Write for our Bulletins and Price List. 
We will give prompt Mail Order Service 
by Parcel Post or Express, as requested. 
Our "REYNRAD" Short-wave Coils are 
best on the market-$2 each. 

pe.r. crystal 

THE NEWMAN. STERN CO. REYNOLDS RADIO CQ:.?, Inc. 
613 19th St., DENVER, COL. Newman••Stem Bldg., Cleveland, Ohio 

120 

NOTICE 4th DISTRICT AMATEURS! NOTICE! 
We announce the opening of Southern Radio Supply Co, 

Better service for the Southern Amateur.-A complete Jin,. of spark & CW ,ipparatW1-Federal, 
Acme, Remler, Murdock, Clapp-Eastham, DeForest and Amrad apparatus. Formica ah.,.,ts and tubes 
cut to any size--RAC a Audiona $3.50; n,ceptaclea $1.00 postpaid.--Cunnincham detectors, amplifiers 
& Power tubes.-Detector control panel complete with tube and bau $10.00. Postpaid. 

Southern Radio Supply Co., North Ft. Harrison Ave., Clearwater, Fla. 
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INSIST UPON 
Somerville CW Condensers 

Somerville Radio Guaranteed Stock 
AMPLIFYING 'fRANSFORMERS 

.0002 5, 
UV 712 Radio Curporation ......... $7.00 

.0 0 0 5, .0 0 1, .0 0 2 m f d. ((.ihenleral ~adtio, ntew typet. d: ......... tl1.05J(l)l 
.. • e sea, ;1us ou , moun e. . . . . . . . . . , .,. 

They HEALLY DO stand up under 
volts-•and they enst but 

1000 AMPLIFIER CABINETS 

75 Postpaid-Direct or 
C. From Your Dealer 

2000 volt tested. 
KNOW THE 

TRUTH 
USE A 

TYPE J T 
THERMO

JUNCTION 
RA.DIATION 
AMMETER 
0-1 ~I~, 0-3 
0-5, 1.-0 

AMPERE 
RANGES 

$12 POnfuGE 
Diameter 3 .;,:1" jewel bearing not affected 
by temperature cha1wes. 
Type J X 0-15 Voltmeter . . \.C. Flush. $8. 
Tvpe IX 0-10 Ammeter .. \.C. flush. 8. 
Type ) Milliammeter, D.C. Flush ... 6. 
0-50, 0-100. 0-300, 0-500, 0-1500 M.A. 
Ranges. 
Type J. 0-10 Voltmeter, D.C. Flnsh. 
This meter is coming i11to dailv use with 
receivin1r tubes-to rnaintain the filament 
at constant voltage. 
Type J. D.C. v;)ltmeter-•with external 
resistances, 0-100, $8; 0-500,$15; 0-1000, 
$22. G U A RANT E E 
Each meter 1s guaranteed 
mechanical and electrical defects 
year, and will be repaired at 
damaged bv misuse. 

. Somerville Jr. Condensers 

against 
for one 
C()St if 

Similar to nur CW condensers but use 
:.. thinner dielectric and are not tested. 
Copper lug terminals available in .0002.5, 
.0005, and .001 mfd., capacities. 25c p.p. 
.00025 und .0005 rnfd. with grid leaks 
15c extra. ·· 

VARIO METERS 
REMLER, moulded Bakelite, no dial, 

1.f." shaft ....................... $6.00 
Al\-p~AD, ".:Vavy-wound type, no dial, , 

-,,,i klhaft . . . . . . . . . . . . . . . . . . • . . . 6.10 
VARIOCOUPLERS 

REMLER, moulded, 180 coupling, 
no dial, 1;,:i ,. shaft. ............ , . $5.40 

AI111!AI?, ;vavy-wound type, no dial, 
n1 shaft ...........••.•......• $6.90 

2 stag-e GREBE. with fil. control .... $55.00 
Detector & 2 stage A.MRAD, just out 47.50 

'fUNER CABINETS 
GREBE CR-fi, 150-:3000 m. new type. $80.00 
GREBE CR-X, 150-1000 m. new type. 80.00 
GREBE CR-9, 150-3000 rn. new type .130.00 
AMRAD 251H1 170-Bfl0 m. new type .. }5.00 

HEAD TELEPHONES 
BROWN-Imported, adjustable .... $18.00 
BROWN--lmported, nnn-adiustahle. 16.00 
WESTERN ELECTRIC, 2200 ohm 

$15.00 value, special. . . . . . . . . . . . 12.00 
MURDOCK #5fi, with Navy type 

headband, 2000 ohm. . . . . . . . . . . . fi.00 
LOUD SPEAKERS 

MAGNAVOX, fl watt, new type, l 
amp. field ..................... $45.00 

BALDWIN Type C unit, no cord, 
new price. . . . . . . . . . . . . . . . . . . . . 7.00 

"R" BATTERIES 
SORSINC 2:rni volt, H400 mil. amp. 

hr. life .............•........... $4.00 
EVEREADY #766 '.:!2 1h volt, with 

taps, large ..................... :J.00 
EV.EREADY #703 unit type, 22lo(? 

volt .... , .. , . . . . . . . • . . . . . . . . . . l.75 
VACUUM 'fUBES 

RADIOTRON UV 200, P.P., insured.$5.00 
RADIOTRON UV 201, P.P., insured. fi.50 
RADIOTRON UV 202, P.P., insured. 8.00 
HADIOTRON UV 208, P.P., insured.30.00 

VT SOCKETS 
SOR ALA SlO, with bakelite base .... $1.00 
DeForest, all . Bakelite, moulded. . . . . 1.25 
RADIO CORP. UT 541 for UV 203's. 2.50 
RADIO CORP. f.,000 Ohm Grid Lead 

for UV 202. . . . . . . . . . . . . . . • • . . . 1.10 
TUBE RHEOSTATS 

MURDOCK, hakelite base, revers-
ible, u ohm ..................... $1.00 

FADA, Thermoplax base, smooth 
running ..................•..•. 1.25 

SOMERVILLE, H ampere, Shramco 
unit .......................... 2.75 

POTENTIOMETER 
For Plate Voltage Control 

RADIO CORP. "A" bat. type, 200 ohm $2.00 
FEDERAL .JACKS 

1421 Open circuit ................. $0.70 
1422 dosed circuit. . . . . . . . . . . • . . . • .85 
1423 double circuit. . . . . . . . . . . . . . . . l.00 
1435 auto. filament control, closed .... 1.20 
1438 auto. filament control, double ... 1.50 

PLUGS FOR .JACKS 
47 A WESTERN ELECTRIC, nickel 

plated ..................•...•. $1.35 
FIRCO, bull-dog grip, fiat .......... 2.00 
FIRCO, bull-dog grip, round. . . . . . . . 2.50 

SOMERVILLE RADIO 
LABORA'fORY 

Sales Office: 178 Washington St., 
4LWAYS MENTION QST WHEN WRITING TO ADVERTISERS 

BOSTON, MASS. 
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Our new improved 
Type 281 

SHORT-WAVE 
REGENERATIVE 

RECEIVER 
is designed for high efficiency 

Lic•n..,dunderArm,•mngU. S Pal.No.1,113,149 Qll wave lengths of 185 to 620 
meters. The ideal set for relay work. lt'embodies all the features of correct design 
and superior workmanship that have established the reputation of Kennedy Equipment. 

You will be interested in the details of this new short wave set. Ask your dealer 
about it. If he cannot supply you we will send you Bulletin 201 on request. 

The high quality of Kennedy apparatus is being appreciated by those who want 
the best results. We ,igain find ii; necessary to yrecitly increcise our f cictory ct1,pacit11 
to meet the demand. 

THE COLIN Bt lKENNEDY 
INCOR.PORATEO 

RIALTO BUILDING 

Wireless Amateurs 
Attention! 

If you want service, order from us. 
We carry a large stock of High Grade 
Wirelessi Apparatus of our own and 
other manufacturers. 

SPECIAL! 
Vacuum Tube Sockets .......... $1.25 
Rheo&tats .................... 1.25 
22l' Volt "B" Batteries ........ 1.50 
Rasco Dials . . . . . . . . . . . . . . . . . . .60 
Rubber Binding Posts. . . . . . . . . . . ._20 
Teated Galena.................. .40 
Lateral Wound Coils. All Sizea. 
Send 5c for our large illustrated catalog. 

J. M. PAQUIN, 
THE ELECTRICAL SHOP, 

787 Queen St. West, Toronto, Ont. 

RADIO CLUB PINS 
Radio Clubs Everywhere have a spec
ial club pin. We make them to order. 
25c to $10.00 ea~h. 1922 ~atalog or 

48 pages showing designs of Radio, School and 
fraternal pins and rings !<'REE. Samples loaned 
to officers. 

Metal Arts Co., Inc. 7753 SOUTH A VE., 
ROCHESTER. N.Y. 

SAN FRANCISCO 

Q.ST! At Last!! OST! 
A guaranteed 6 Volt 60-80 AmpM'e hour Storqo Bat• 

tery. Will not sulphate. Price, '-"'"h .•.••• $12.3ll 
BRECO Wireless Telephone Equipment 

1-A 20 Watt WirelM• Telephone and C.W. pantei 
transmitter. Constructed with the beat apparatua 
manufactured. \Vave len,:th 200 to 475 met....,.. 
Range 50 to 250 miles. Price •••..•.•....••• $130 

2-A 5 Watt C.W. and phone panel transmitter. A 
neat, well constructed Instrument. Can he uaed 
for C.W., I.C.W., and phone. Wave Length 200 
to 475 meters. Range 5 to 20 miles. Price . , $50 

3--A. 75 Watt Rectifier panel which uses l 1.0 A.C., 
rectifies Into 550 D.C. Absolutely no hum. It 
also contains two filament windings for the po,...,.. 
tubes. Price ................ , ......... , .. $130 

4--Detector and two &tage amplifier. A very efficient 
set. Constructed with the bighest grade apparatus 
manufactured. Price .......•... , .....•. , • , , $65 

5--Two stage amplifier. A well designed panel built 
to meet the rigid inspection of the user. Audl• 
bility amplification 400 times. Price ..•. , . , . $411 

6--A Short wave tuner. A neatly designed panel con• 
taining only the hil"best 11:rade app:iratus. w~ve 
length 150 to 600 meters. Price ....•. , . , . . $48 

7--Comb:nat!on long and short wave 11arel de~i~ned 
to meet the requirements t>f advanced amateunt. 
Will take in all European and amateur •tatiolUI, 
Wave length 250 to 25000 meters. Price ..• $12& 

Estimates furnished on receiving, transmitting and 
phone sets built to your own specifications. 

Bronx Radio Equipment ro. 
887 Courtlandt Avenue, Bronx. N. Y. C~ 

$5 AUDION PANELS $5 
Panel's lettered, has Grid Leak and Coml. 
Dial, Posts for Tickler, etc. Send 8c in 
stamps for enlarged lists and data. 

50c--FOR AUDION BULBS-Soc 
"ARK" RADIO SUPPLY 

97 Hill St., Shelton, Conn. Q 
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FADA POWER-TUBE 
RHEOSTATS 

are made the same as the receiving 
tube rheostat (6 ohms, 13/2 amrere) 
except that Nichrome wire is used, 
giving a resistance of 1 ~,-;; ohms and 
a current carrying .capacity of 5 am
peres-sufficient for two 5 watt Radio
tron power tubes. The base and knob 
are made of heat resisting Thermo
plax. Base is only 2;1i" in diameter. 
The price is only 

$1.35 
FRANK A. D. ANDREA 

M oufacturer of F ADA Radio Products 

1882-il Jerome Ave., New York City 

A C M E 
C.W. INDUCTANCE 

Specifications 
5" Formica Tube. 30 Turns 
heavy copper wire. Tapped 
each turn in the form of slotted 
studs. Tubular insulated ter
minals of proper size to fit 
studs. A Grid Coil is also 
available and easily adapted to 
this ir.ductance. 

Type L-1 C.W. Inductance $8 
Type G-1 Grid Coil ...... $2 

* * * * 
O.W. Power Transformers 

Filament Heating Transformers 
Modulation Transformer&. 

Amplifying Transformers 
Choke Coils 

Amplifier, Detector 
$park Transformers 

Special Transformers 

* 

Write for bulletins of the most 
complete line of C. W. Apparatw,. 

ACME APPARATUS 
194 Massachusetts Avenue 

Cambridge 39, Mass. 

co. 

Tronalormer and Radio Engineer• ottd 
Manufacturer• , 

New York Sales Office 1270 Broadway 

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 123: 
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TUSCOLA RADIO SUPPLY STATION 

l~Al-01-CO., 
~~;;;s. r:. e1fat.r1t .,;t. 
')hiC&gO lHinola. 

ii'tl! !,~!!'!I pleaa,n·e in. act,rhin~ \"OU of th~ 
t,:i:ceptiona.l performa.no..i of one or· y,:;u;· /.fidget 
•.ir:t".'>r G<:'11i"r~t¢t'~. 'ii-, u~ YB.in~ !!I tiuee tuho 
:f~,uo-tP!@pnone trari11111-l.tti,r u-,1.ng fiv~ \1"-tt 
~uoee. a"!d i:i.r~w our plate 1:11J~l:'1 i'roa in-, a.bov• 
,;;enEera.tor, ,:, 1.kr l'!!-C!iatlon \tnen tne: A, ,;. ,,~,}t-
~~~: ~! ;~;1 T~;,;: te!'!!..1mtle ia 110 V, 11111a 1'rom 

mtl8iO':•~~.: ~~C:a1tt~i..:: n;ai~;:t i~n~~9ifo~h 
·:•Tl:, hO\,l.r •i thout !!', st.0"9, 'T'rd.$ isl d(>n,: "'Hl"!
.,~~t ft.>10lt'i!1"1l~·" no,atin+z; cf the m"'ohine. fi~c"Jntly 

;i~;!o f.i{e!S4~!,~~b;~r!~,;~~:p!:~e t:8~~n!.~!t~r 
f,,r a <J,J'1ti'11.!-l'.".H! per.\.od of thre:l!I hour@; and'ono 
h~lf. 

!l,;,! w!.11 be v-:1ry ?la.d indee,:;, to an'3'1fi:l l' 
~u.,stiona .rege.".'1in6Z tr,..i JUac'nine i! W':I 1.a.v,a 
not lll4dd it -,1~ll.1' lhat ''ff$ hold. a hhh :re.i:ir.,:,,! 
fol' y.;.,<,1.r pi'oil.uct. 

';'USCOLA ~\)10 ~UPP!,Y S'f'A'fIO?f, 

WEST COAST RADIO MEN 
LISTEN! 

WHY SEND EAST FOR YOUR APPARA
TUS and SUPPLIES. WE have Good NEW 
and USED EQUIPMENT. Give US a 
TRIAL. Send for our new list. 

WE BUY ONLY STANDARD 
APPARATUS. 

CALL RADIO 6ABG. 

METEOR ELECTRIC CO 
309 So. Flower St., Los Angele11, Calif. 

N·E· •w· . ·M' ·OT' ·o· R'S Jl~4~~C,:llf&~s 
PROMPT. D, LIVERY 

ALL SIZES UP TO 5 t-f, f 
We Specialize In Small MolorstGe erators 
All PHASES AND FREQUENCIES IN STO.CK AT A L TIMES 

larg.,! eX<lusive I-foll OrderSma!I Mo\ordoalers in! e world. 
CHAS. ff. JOHNSTON, BoxG] West E'nd, Pitls urgh,Pa. 

MIDfiET 
"Hylo" "Standard" 
6 and 32 Volt "Dynamotors" 

Complete line of standard 
apparatus. Order from 
your catalog of any manu
facturer. 

The Ray-Di-Co 
Organization 

{Ray-Dee-Kai 

Radio 9AG 
1547D N. Wells Chicago 

Order 
from 
agent 

Radio supplies 
DELFELCO 

your 
nearest 

or write direct. 

"DELFELCO SERVICE" 

DELANCEY FELCH & CO. 

12 Meeting Street 

PAWTUCKET, R. I. 

For Sale 9HM 
We a.re installing " 1 KW. fiOO cycle ,et and 
have for a1<le the following: 
TRANSMITTER: 
lKW Fn~ted \-Virele~s '"Coffin" a0.000 volt ~ee 
Arrow Ryni:!hronous gap. ~ .. ~ inch plate gluli con
densr-r. Bra.1H, ~heet conductors. lron tank-20 
gal. ,,f oil. Cap. about .02 mf. Hea.vy O.'r. This 
set has been heard in EVERY ntatt> in th,e Union. 
Price -1(200.00. 

RECEIVER: 
Paragon type regenerative 8et. Ha.a aerial and 
phone e.:.:rnrien1:1ers on panel. Built by a.n instrument 
maker. Range 190-500 m<>ters. Price $,25,00. 
Detector and ~ .. :step to match. Price ;r,:}t~.oo. Send 
for foto 'if intPrested, 

Send for List of other apparatus 

Twin City Radio Lab. 
1655 Wesley Ave. OHM St. Paul, Mina. -· 124 ALWAYS MENTION Q ST WHEN WRITING TO ADVERT18EM 



In Stock For Immediate Ship1nent 
A Complete Line of Worth While Radio Apparatus 

AMPLIFY ING TRANSFORMERS 
A-2 Acme Mounted ............ $5.00 
:Ziv Feudal . 7.00 
41 Jefferson . . . . . . . . . . . . . . . . . . . 5.00 
45 Jefferson ...... , , . . . . . . . . . . 7 .50 

"B" BATTERIES 
763 Eveready ... , . , .... , , .... $2.25 
766 Eveready Tapped ... , , . . . . . 3.00 

VACUUM TUBES 
UV-200 Radiotron Detector ..... $5.00 
UV-201 Radiotron Amplifier .... 6.50 
UV-202 Radiotron 5 Watt Trana· 

mitter . . . . . . . . . . . . . . . . . . . . . 8.00 
UV-203 Radiotron 50 Watt Trans-

mitter , .................... 30.00 

SOCKETS 
550 Murdock .......... , .....• $1.00 
R-300 DeForest ............ , .. 1.50 
R.C. Marconi . . . . . . . . . . . . . . . . . • 1.50 
203A for 203 Radiotron . . . . . . . . . 2.50 

HOT WIRE METERS 
127 General Radio 0-1, 0-3, 0-5 

amps ...................... $7.75 
25 Jewel 0-10 amps, . , ..... , ... 15.00 

AMPLIFIERS 
RORE Grebe 1 Stage .......... $25.00 
RORJ Grebe 2 Stage . . . . . . . . . . 50.00 
RORD Grebe Detector & 2 Stage 75.00 
DA Westinghouse 2 Stage and 

Detector ...... , ..... , , . , .. , 65.00 

AUDION PANELS 
RORA Grebe ................. $9.00 
RORH Grebe ................. 17 .00 
Y-1 Acme ................. , .. 10.00 
ZRD Clapp-Easthiam .......... 12.00 
401 DeForest ... , ............. 14.00 
Stranded Copper Aerial Wire per 

C. Ft. . . . . . . . . . . . . . . .75 

-

REGENERATIVE RECEIVERS 

CR-3A Grebe 175-375M. . .... $45.00 
CR-3 Grebe 175-68C<M. . ...... 65.00 
CR-5 Grebe l.50-3000M . . . . . . . . 80.00 
CR-3 Grebe Latest Out . . . . . . . 80.00 
CR-6 Grebe 150-680M. . .....•• 200,CiO 
RA Westinghouse . . . . . . . . . . . !>5.00 

PLUGS AND JACKS 

Pa sent Universal Plug ...... , .. $2.00 
M28W Federal Plug .. , ... , . . 2.00 
1423W Jack Closed Circuit . . . . . 1.00 
1435W Jack (Automatic) . . . . . . 1.20 
1438W Jack (2 Filament control) 1.50 

RECEIVERS 

56 Murdock 2C,O0 ohm ........ $5.00 
56 Murdock 3000 ohm . . . . . . . . . . 6.00 
Brandes Superior ... , ..... , ... , 8.00 
C Baldwin• .................. 13.75 
E Baldwin• ......... , ........ 15.C,O 
F Baldwina ................... 16.25 

VARIABLE CONDENSERS 

367 Murdock .0005 Mfd ........ $3.75 
3660 Murdock .001 Mfd ........ 4.00 
3680 Murdock .0005 Mfd . . . . . 3.25 
800 Clapp-Eastham . . . . . . . . . • . • 7 .50 
SOOA Clapp-Eastham . . . . . . . . . . 9.50 

TRANSMITTING CONDENSERS 

D-100 250W 10000 Volts .007 .. $19.00 
D-101 500W 14000 Volts .007 .. 30.00 
D-102 1000,w 21000 Volts .007. 45.00 
D-103 1000W 25000 Volts .007. 50.00 
D-113 1000W 25Co00 Volts .01.. 55.00 

LOOSE COUPLERS 

344 Murdock ................. $9.00 
F673 Clapp-Eastham ... , ...... 14.00 

If you re4une ,,omething not listed i11 this a,ivenisem.-,ut. 
write us. and if it iB a standard item we have it: 

ORDER FROM THE ABOVE LIST 

Our Large Stock Insures You of the Very Best Service 

MISSOURI 'RADIO SUPPLY COMPANY 
4623 Maryland Ave., St. Louis, Mo. 

Please irwlude sufficient Posta,qe ,,,,ith ma·il oi'fier.s. 
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Important: Announcentent 
Due to large quantity production 

we are enabled to greatly reduce the 
price of our Storage B Battery. Can 
you longer afford to be without oner 

NO ACID REQUIRED 
Battery is shipped ready for use 

except that a small amount of dis
tilled water must be added. 

ATTRACTIVE APPEARANCE 
22 volt unit in heavy glass jar 4 inches diam. 

LIFE AND PERFORMANCE 
It will. outlast several dry batteries and its performance is a real satisfaction. 

EASILY CHARGED from a.c. lighting circuit using the McTighe or other 
rectifier. 

SATISFACTION GUARANTEED 
BATTERY COMPLETE ............................... . $3.50 

$1.25 RECTIFIER ......................................... . 
Postage and packing 20c extra 

McTIGHE BATTERY CO., Wilkinsburg, Pa. 

AT Y()lJR SERVICE 
Expert Radio Service rendered in the 

Desig1 of Instruments or Complete Sets, 
and Installations for the Amateur. 

We can furnish parts we design. 
Coaulting Service on f. mateur Problems. 
A high-grade line of Radio Su-,pliea and 

Equipment for the discriminating buyer. 

New England Radio Engineering Co. 
38() La Grange St., Boston 32:, Man. 

Phone Parkway 734-J 

Special 

-Ace ''B" Batteries. 
-list $1.50-

$1.25 
Postpaid 

A. K. Laing Radio Co. 
Pelham Manor, N. Y. 

We Are Carrying a Full Line of Standard 
Radio Apparatus. All Orders Shipped Same 
Day Received. Postage Prepaid and Insured 
Parkin Dial Type Rheostat .............•. $1.75 
Rhamstine RI'. Amplifying Transformer .... 3.50 
Rhamstine Plugs and Jacks (Pair) ........ 1.50 
8PECIAL OFFER: Short Wave Regenerative Re
t:'f<ve1~ Parts; inrluding two (• •Jrnple!,:,Jy a,,.. •H1bl 'Id 
Variometers (Mahogany forms), l ao•embled vario
~oupler. one Formica panel 1\x7x18"~ All fiJor 
$15.00, postpaid and insured, anywhere in U.S.A. 
:Money back guarantee. 
NOTE: ·with every ol'der received before Dee. i., 
we ·,vi!! include, absolutely free, a copy of latest 
C-W Instruction Book and catalogue. 
Send for bull~t.ins, a postcard will do. 
"UNKX<'f1T T F.D" SERVTf'F,"- .. Our 1\1!,,tto. 

CITIZEN RADIO SUPPLY CO. 
P. 0. Box 155 Mattoon, Illinois. 

= 
The Victor Type 2 Pin Socket 

This is the new and int• 
i3roved type. FUSED on 
each filament lead and 
plate with the new 
atyle mica fuse. You 
can't 

"PUT OUT THAT 
-l LIGHT" 

Approximate _cont•~,t aurfa~e het":e:,n tube 
prong• and pm• ¼ by % • Pos1hve con• 
tact always. Youn by mail P. P. $1.00. 
Pina onl,. 10 cents each. Extra fuses 10 
cents. 

V. H. LAUGHTER 
P. 0. Box 78, Memphis, Ten1111. 
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RADIO 
Established 19 I 7 as "Pacific Radio News" 

WE HAVE changed our name. You have known 
us for three years as ''Pacific Radio News/' 

We put this name thru the ether sifter and 
all that came out was one word-RADIO. So 
that's going to be our new name, starting with 
the h'v, November issue. 1\nd the 76 pag 0 s 
of "RADIO" will be all that the name Implies. 
RADIO for everybody-from everybody, about 
everybody, 

ALL THE RADIO NEWS 
WHILE IT'S NEW 

lVhat' s it all about? 
That's the question you want us to answer-
What's it all about? Why did we change the 
name? Here'• why:-We have received so 
many radio articles of a national scope that we 
could not-in full justice--list them under the 
word PACIFIC. We had to branch out-for 
your 1,enef't. Everybody in the U, S. will bene
fit from our change of name. Then again
we have lot.s of radio dope that will interest you 
no matter whe..., you live. So why call it 
''PACIFIC" when we have something good for 
everybody in the world? 

Twefve Time1 a YPar---
these feature artieles appear in RADIO: 
With the Radio Inspector, a department eon• 
ducted by the U, S. Radio Inspectors for the 
benefit of our readers. 
C.W. DEVELOPMENT, a monthly page of every. 
thing that's new in tube sets. 1nteTest.ing 
photos of C.W. stations and equi,pment. How, 
t.o malce C.W. apparatus. C.W. N~wslets. etc. 
RADIOTORIALS, (rad'o editorial•) by Mr. A.H. 
Halloran, editor of "RADIO." who has dipped 
his pen into the editorial ink for 25 years. 
SAMUEL JONES, a monthly fiction story by 
V. G. Mathison, Humorous nonsense written 
l,y the ciflv<'rest writer of radio .fiction. 
STATIC STATISTICS, humorous personal slants 
on th,e side-life of the radio man. Also a 
monthly '"Da:rk Town° fiction story by C1yde 
C. Young, Darkie• and Radio make an awful 
eombination in this series of radio wailfngs. 
Monthlv Radio Patent Digest. au !llustrated 
description and discussion of all the new radio 
inventions by Mr. H. G. Prost, one of the 
heat Radio Patent Attorneys in the ,·ountry. 
CALLS HEARD, a popular department that ap. 
pears monthly. 
CURRENT NEWS, a page of rndio scoops that 
t.ells you ev~ryth•ng of importance in radio. 
And many other features of equal importance. 
Mr. B. I<'. MeNamee, Chief Engineer of the 
Moorhead Laboratories wiH write evt!rY month 
on Vacuum Tubes and what to do with them. 
Ensign J. B. Dow, U.S.N., has prepared a 
lengthy series on C, W. in all Its branches. 
Can you afford to miss such a volume of help• 
ful information? 

SPECIAL CHRISTMAS OFFER 

12 Months for $1.50 
Read tho~e lw.t few words again-"12 months for $1.50." The regular subscription price io $2.00 
a ;;-ear. We want you to get every copy of "RADIO"--right from the start. But you will have 
to act. P.D.Q. to save that fifty ,·ents. There's a eoupon in the romer of this ad that saves 
you fifty cents IF YOU USE IT NOW. It must be in our hands before December 25th. 

Shake hands with "RADIO" Every Month. You Will Like His Grip 

XMAS 
Is Almost here 

And the Lest present that you can 
give your radio friend is a. ,sub
scription to a snappy radio mag
" OP. G V-"< h. l Vf'""\Y U~lf.C. p
tion · to "RADIO." · You can bet 
your last ampere of radiation that 
he will be more than pleased with 
your thoughtful gift. Every month 
"RADIO" wll1 come to his home 
--every month he will think of 
you and your gift. We are .go
inw to help you make It more 
than worth-while. We are going 
to send that fe'low a beautiful 
radio Xmas card. v;:shing h'm the 
season's be•t-FROM YOU, and 
tell'ng h1m of your thoughtful gift 
-TO HIM. Send us $1.50 to
gether with his name and address 
Wa'I\ do the rest. But don't for
zet to state that it's a Christmas 
gift when you send us the order. 

Make it a MERRY one for 
BROTHER AMATEUR 

MAKE IT A "RADIO" XMAS 

-----------------------✓ ,- -- --

The quicker you send us 
this coupon~ 
the quicker you Ii,,~ 
will be getting interest 

on your investment in 

the form of a 

magazine. 
I' 

/ 

/ 
/ 

/ 

, 

I. 
/ 

I 

/ 1 .K.AUIO 
465 Pacific 

Bldg. 

San Francisco, 

Cal. 

Here is $1.50 for 

SENDIT 
/ 

I 
/ which you will send me 

NOW! 

/ 

/ 
/ 

/ 

I' ,, 

,, ,, ,, 
/ 

I 

1 I "RADIO" for one year. 
/ 

Name•·•·····••· ........... . 

Address . , ....•••• , , .•...... , ....•..• 
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ls there a Crepe 
On Your Vacuum Tube? 

II 

II 

·Yuur last vacuum tube 
would ;•;till be "alive" 
~;nd the monPv ;vr:,u 
paid fur n. n,~\v on(~ 
Wt•uid be ;n ;your 
p.-,ckPt if lts ilament 
had been protected 
·with 11 

RADEC~O 
SAFETY FUSE 

t Patent :Pending j 
Bet'.ause of the insig
nilicant eost, 1,nd ah
;mlu_te p r u t e c t \ o n 
agamst e x c es " 1 v e 
amperage, RA D EC Cl 
Safety Fuses "l'f' now 
a standard p a r t. of 
every eflirient wireless 
Ket. 
NOW, while your tube 
is in perfect condition, 
pin one dollar to thia 
advertisement and he 
guarded against a 1 I 
future va<:uum tube 
expense. 
f·V e c11;•ry ff complete 
.,t,.wk of all rndio ttp-
1!Urtl ta 11. Order J';•u;n 
nny :-:tandard ctdnlog. 

Radio Equipment Co. 
630 WASHINGTON STREET, 

BOSTON, MASS 

Mail This Coupon TOD.AV 

11---------RADECO Safety Fuses come ln $ I 
fi, 1, 1 11,, l 1/,, 2, 21/,, and 3 amp. 4 For 

I 
8lZt"8. 

Geutiemen: Kindly ,,,nd me •. , . , . 1 0 0 I I 'RA1ety FmH•i:t. ~ize, , .... for .,.,,,hieh • · I 
1 

I ~.!nclose $. , ....• , , •.. ~ ••• , . • • .. _ 

I 
'Taine . . . • . . • • . . • • . • • • • . • • . . . • • I 
city ............. State......... I 

=11!! iiihi&IGMiQLaM-titiilli&@@.£. 4M 8 

Fifth District Amateurs 
W f' i.·1trry in ;;tock a eompif'tf' linf' <>f 

Remler Products 
Cunningham Tubes 
A..ce B Batteries 
Chelsea Condensers 
Electrose Insulators 
Bakelite Panels 

OUR 1a:UENERATIVE ra;cEl V (•:Rs 
ARE THE BES'f EVER. 

OKLAHOMA RADIO SHOP I 
SXT P. 0. BOX 808 SQP 

Oklahoma City, Okla. 

... ····· 
. ..~-.t 'i- -•'':J 

~~~~LZ=-~•W..:=•~-:!tC~ 

MAGNET WIRE 
We eany :in 1:.to,:k at all times the 
highe;,t g,:ade magnH wire and ('an 
quote the following prices: 

PER ti LB. SPOOL 

Single Double 
Size Cotton Cotton 

No. 18 .23 .25 
No. 20 .25 .27 
No. 22 .29 .31 
No. 24 .30 .33 
No. 26 .33 .38 
No. 28 .37 .41 
No. 30 .49 .52 
No. 32 .62 .65 
No. M .89 .93 
No. 36 1.21 1.30 

F'or l. lb. ,.,., lb. and ¼ th lb. •pools, pr01>0r
tionate prices. Theae prices are nl!t; include 
the cost of •pool, postage and guaranteed aafe 
delivery. 

Aerial Copper Wire No. 14 

Special at 50c pound 

Coffill)lete line of standard radio e<1uipment al
wa.ys in stock. '\Vrite for our :new catalogue 
No. 2. 

Dreyfuss Sales Corp. 
"WIRELESS AMATEURS HEADQUARTERS" 

l 79 Greenwich St., Near Cortlandt St., 

NEW YORK CITY 

DX RADIOMEN! 
Sa,h!litive "DX AMPLIFIERS'' Dependable 

The;;e Pl'ices fnvite C,.,mpari~11n -- They 
Defy Competition. 

Type DX-1 Detector and One Step ,$23.00 
Type DX-2 Detector and Two Step 34.00 
Type DX-1A One Step . . . . . . . . 16.00 
Type DX-2A Two Step . . 24.00 

LitPrature ,:ent imme!liaw1y Ii/JOH n,yue~t. 

DX RADIO COMPANY 
Radio 9AlK 

Summit, Ill., Factory, Argo, 
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Wireless Shop Variable 
Condensers 

"The Quality 
Instruments" 

Put "Wireiess Shop Variables" i.n your 
set and end your condenser troubles. 'fhey 
are made right and will stay right. HeaV}' 
aluminum plates and spacers, accurately 
die stamped, formica end plates, and 

SERIES "T" ribbon connection to movable element are 
points of superiority worth considering. 

Our prices may not be as low as some, but the price is low considering the superior 
instrument we give you. Entire satisfaction or your money back. Prices listed below 
include knob and pointer and mounting screws. Write for Bulletin No. 1 illustrating 
and describing the complete line of Wireless Shop variable condensers. 

No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 

20 2 
70 7 

130 13 
170 17 
230 23 
310 31 
430 43 
630 63 

PRICES 
plate, Vernier Condenser ........................ $2.00 
plate, approximately .0001 m. f. maximum capacity $2.35 
plate, " .0002 m. f. " '' $2.75 

'' " .0003 m. f. " " $3.15 
" " .0005 m. f. " " $3.60 
" " .0007 m.- f. " " $4.30 
" " .001 m. f. " " $5.25 
" " .0015 m. f. " u $7.50 

Include postage for one pound to your postal zone, and insurance, 
with your remittance. 

1262 WEST SECOND STREET, 

PRICE $1.00 Postpaid in U.S. 
OHR Thr(:'P.-in-01H:> Post Card 

iFt just r1ght to kee-p in toue.h 
\t"1t.h the 1.-'1.hf;'r Station. 
$2.25 per set. of 100 Postpaid. 

C. B. CLARK & SON 
P. O. Box 246, Red Bank, N. J. 

Best of Everything in 
Radio Apparatus and Parts 

Send Stamp for Catalog "Q" 

J. H. BUNNELL & CO. 
32 Park Place, New York 

LOS ANGELES, CAL. 

The Serco VT Socket 
The socket that takes off its hat to 
no other make anywhere under any 
condition. 

Price $1.50 Post-Paid. 
Write today jor de.~o-ript·ive folder. 

Dealers write for attractive trade 
proposition on SERCO Radio Products. 

Manufactured By 

SCHEIB ELECTRIC RADIO CO. 
6243 Station Street, East Liberty, 

Pittsburgh, Penna. 
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LONGER LIFE 
MORE THAN A TRADE MARK ••• 

BETTER SERVICE 
A SIGN OF "B" BATTERY 

QUALITY 

'rhe new "Ace" #627-45 Volt Variable "B" Battery 
is rapidly creating a remarkable repuretion as fo 
'·Price," (!uality, Service and Weight. The special 
size cell construction guarantees :from 50% to 75% 
longer life than any 2 small size "B" Batteries. 16 
Taps, :JO Voltage readings of from 11h to 45 Volts 
obtained. Absolutely the best "B" Battery offer ever 
made. Size 6in.x5in.x2 % iu.---weight 3 i;i lbs. Price 
*;::.:.so. Demand "ACE." IL.rour dealer d0'::!_..}10.! 
< arry "Ace," write to us. This list contains the 
six popular type "ACE" "B" Batteries. 

Cat. No. Size Voltase Lbs. Taps. Price 
623 Plain 21~·'2 x.2x3 ~'~ 22;1. 1 $1.50 
623 Variable 2~·'Jix2x3~'8 221/2 l 5 1.75 
625 Plain 3 x4x6% 22½ 5 2.50 
625 Variable 3 x4x6o/s 22~/2 5 5 3.00 
626 Plain 3 x8x6"°-''i 45 10 s.oo 
626 Variable 3 x8x6-i,, 45 10 6 6.00 

Write for Cat. #20 
Aee Batteries are silent, moisture proof and ab
solutely guarantE>ed. 

DEALERS-Get in on this fast selling item. 

264 Atlantic Ave., ACE BATTERY M'F'G CORP. Brooklyn, N. Y. 

QRK 
Hawaiian and German Stationa 

Read With a Single Bulb. 
Are you ;mtisfied with your receiving 

set'! Would you like to build one that 
wil.1 receive over HOOO miles on a single 
bulb and quit experimenting? One that 
1vill bE> the equal of any regardless of 
daims or price? Using the instruments 
you now have, you will be able to dupli
cate the long distance records you read 
about every day. 

Get our simple diagram of a complete 
short and long wave receiver, 175 to 
20,000 meters. with which we read 
Honolulu, California, German, South 
American, Prench and English stations, 
and practically all the high powered 
foreign and domestic stations, amateurs 
as far west as New Mexico and numer
ous t.elE>phone and musical concerts come 
in g-ot,d. 

Diagram and complete instructions, 
leaving nothing to guess about, vl'ill be 
promptly mailed for 50 cents in coin 
or stamps. Wire a set up and quit wast
ing good money. 

VIRGINIA NOVELTY CO. 
MARTINSBURG, WEST VA. 

EMPYREAN 
"STILL BETTER RADIO SERVICE" 

Immediate Delivery on 

SIGNAL 
R-37 Short Wav~ Tuner., ......... $37.50 
R-80 V.T. Control Cabinet ....... 12.75 
R-75 V.T. Socket................ 1.50 

Dealers Get Our Prices. 

EMPYREAN RADIO CO. 
159 N. State St. Chicago, Ill. 

CLEVELAND AMATEURS 
You can get it right here,, 110 need to send away. 
U.V. 202 Radiotrons $8---5000 ohm grid leak• 
$1.25--DeForest apparatus: new •tyle rheo
stats $1.65--Bakelite sockets $1.25-.001 V.C, 
with vi,rnier $14---Parts for same $4-,75--.0005 
V.C. 90° $5, parts $:l--Knobs and Dial• 91k 
e:<tra.-80./t..H. 6V. batteries $26, 

KRAUS BATTERY CO. 
3549 W. 25 St., Cleveland, Ohio 

Special Radio Apparatus 
CONNECTICUT Il:W,~1~~ COMPANY 

MERIDEN, CONN. 
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-to the 
Discriminating Radio Man 

who insists on superior design, 
workmanship and performance, 
we unreservedly recommend this 

Telmaco Short Wave 
Receiver Unwired 

Type TR-1 
In line with TELMACO':S l)Jl .. 1...,, vf 111v1ng hett.Pr values, wr~ are offering the 1rR-l set 

ONWIRED only. Thie reeeiver is eompletely asaem"bled; lugs are in .vlace on which to solder 
wires; l~o~ i4 silver finished \Vire, a~ Wt .. 11 as necessary tubing is furnished. 

The CAHINET is ,•nnstructed of quarter 
:-.awed oak. 8tained inside and out. \''laxed and 
hand rubbed. PANEL is of grade M i\ in. 
Forrniea. IJ ~.18 in. x 16 ¾ in .• :5Ht.in grained fin .. 
ii~h. mounted (lTI NlJt!cial drawer $Uh 00 base. Metal 
m,,·ls are nickel .nlate<l and md,Hzed. BINDING 
POST CONSTRUCTION is of 'rELMACO special 
design PXte-nding through back_ of cabinet, thua 
,·emoving all external wiring from front of paneL 

Order direct 
from this 

Ad. 
Sat.iafaction guaranteed always or 
money refunded. S+~nd for our <~om .. 
,·,lete, new catalog "T". You'll find 
it intet'esting. it describes everything 
in Radio. 

Your panels engraved with our GOR
TON ENGRAVER. Prices 5 cents 
per letter. Minimum charge $2.00 

TET,M ACO W ARIOMETERS and VARIO
COUPLER with flush type bearing plates and 
:-;pring ,vasher hearing <•ontactors RrP mwrl, 
thus ~HHn1ring perfect electrical connectinnR per
manently for ball windings without "pigtailing". 
DIALS ar., Remler a in. polished molded bake
lite. LETTERING on panel is pantograph ma
dvine ,,ni:cra ve<l. filled ·,dth the best grade 
white 1-:mamel. 

DEALERS. We Rre rlistributora for 
nearly all Standard Lines. Write for 
our Special Proposition. 

TR- l a eunaco Short Wave Receiver, Unwired , .... , .. $35.00 
TRD-1 Telmaco Short Wave Receiver and Detector 

Combined, Unwired ......... , ........ , , , .. $45.00 

RADIO DIVISION 
TELEPHONE MAINTENANCE CO., 17 N. La Salle St., Chicago, HI. 

-PANELS-
Marked off. drilled, vained, buffed. Cabin

n1.••ts huilt. Send ~peciffoations for estimate. 
All shipping paid by us. Write now so a5 
t.o get that new set finished in time for 
winter work~ 

RADIO PANEL SHOP 
1103 S. Third St., Evansville, Ind. 

"Quality Receiving Instruments" 
APPARATUS GUARANTEED 

REASONABLE PRICES 
WRITE 

W. L. Teeter, Moravia, N. Y. 

~~,,_..__ 
COMPARE THESE PRICES 

Triple Honeycomb Moum:ing ( for panel 
mounting) .......................•..•. $5.00 

Variometer Wood Parts (Unassembled and 
unmounted ... , .....................•. , . $2.00 

Min_iat'!re D. P. D. T. Panel Switch ..... , •• $1.00 
Varm-Coupler Rotor . . . . . . . . . . . • . . • • • • . . • .60 
Send 10c for Bulletin and future announcements 

PARAGON ELECTRIC COMPANY 
Z15 North 6th St., E. Newark, New .Jersey 

LEARNER'S SETS 
high t~1_1e buz,11er, lever type key external 
tone aaJustments. eode and instructions. 

$1.76 Postpaid 

AJAX ELECTRIC CO. 
Palmer St., Cambridge 38 Mass. 
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CLASSIFIED ADVERTISEM'ENTS 
Five cents per \'to-rd per insertion., in advance. N:i-me 
and address must be counted.. Copy must be rece1ved 
hy the !.0th of month for succeeding month's issue. 

EDISON B Battery elements. Make your own. Can 
be recharged and lasts for years. Ha.....,, Morrell, 
52 Goffe St., New Haven, Conn, 

HA VE ASSORTMENT VACUUM TUBES slightly n•ed 
al $4.00 each. Porter Liller, Keyser, W. Va. 

GREBE CR-2, New and in excellent condition. For 
Sale $38. !,,chard Morse, 182 Bay State Rd., Boston, 
Maso. 

BARGAINS: $30 Omnigraph, $20-Murdock O.T. $3,00 
\Veston Am.met<>r 0-20. $5.00--Brandes phones, $4.50 
-B!llanced Clapp-Eastham .0005 Condenser, $,<i.50-
Stromherg microphone, $\.00--Everything perfect----W. 
G. Voss." 312 W. Hl St., New York, N. Y. 

.. ·-----·· ·-·------
5)\.LE',: 1 K\V Transformer, Synchronous Gap, and 
500V ,D,C. Generator. High class tequiµment, in 
perfect condition. \V. 1'. Gravely, [)anviJle, Va. 

ATTENTION! AMATEURS! We give away $1.00 
worth_, of merchandise in the form of Chelsea dials, 
Vacuum tube s«)cket,s, Conden~e~ .. s or anything that 
you wish, ,~Usolutely free with ~ach purchase of a 
Radiotron 01· Cunningham tube at $5.00 or with any 
other order nf apparatus amonnting to $5.00. Give 
us a trial. '\Vrite !or list. Indianapolis Radio Supply 
Company, 3023 Boulevard Place, Indianapolis, Ind. 

HERE'S YOUR CHANCE to get omne real bargains. 
Z~nith nonsynch. gap, apee\11\ 3400 vertical motoT 
~:25.0-0; z.nith Multiceiver with three •tep $150.00; 
:Special rebuilt Grebe CR3 with det. and 1 step $55.00; 
S~"'.fa.) non1e-akl'llhle quenc'hed gap. bie-a.utiful work 
$15.00. Al! ln•truments practically new-. R. H. 
Boettcher, 9KN, 4334 N. Mozart St,, Chicago, 111. . , 

FOR S,~LE: "!KW United "Coffin" Transformer $50.00, 
, 1, KW Marconi K .. y $5.00, 1 Pancake O.T. $16 25, 
2 Plate viass Condenser Units (oil immersPd) $15.00 
""ch. 1 'ttyrad Gap s~ries Motor $31.0!}, 1 Paragon 
Short 1A"a,rP. rttefver $25.00. f Pr. B1~a:nd.es Trans .. 
"tlantk Phones $7,75, 1 W.E. Two Steµ Amnlifler 
(''.I" Tubes) $.50.00. C. R. Pardridge 52'1 Nimons 
St.~ Saginaw, f--llich, BBP. 

FOR SALE: !TS 5park tranomitter--C.E. spe-cial t KW 
transformer~ four power adJustmenti,-Benwood ~~p 
....... f>uhlli .. r ~'.fiOOOv, condenser, heavy O.T.--S KW 
N"vv K<'y--6000 RPM motor--all A-1 condition work~ 
en !000 miles--complete $JOO. D. H. Mi,c, Bristol, 
C,rmn. 

"O,S.T." ll Murdock sections $2 .,,.ch. 1-20 H.P. 
REYNOLDS Induction 1725 RPM motor. like new 
$12.50 l-8 H.P. Robbins-Meyers 3400 RPM Induc
tion motor new $20 1\udlon control µanei complete 
$6.00. Radio :!PF, 817 East 16th St., Brooklyn, N. Y, 

5TUBE TELEPHONE ICW and CW Transmitter. Sell 
ea'!th, or trade telephone and receivinK and 3-step 
amplifier for good Ford or other car. F. H. Waver, 
:i763 Wabash Ave., Chicago, Jll. ------------CLOSED DOWN STATION. All parts for uale, W. S. 
Willi8, 347 W. 14th St., NeW York City. 

---------
F' OR SALE: Wireless Specialty Co. regenera
tive rec~iver IP 501 as advertised on page· 41 Radio 
Corporation c,ot,.lo!'11f>. Cost $550.00, Price $300.00. 
Condition perfect. Robert S. Miner, 68 Quaker Lane, 
Hartford., Conn. --- .~•··-----------
FOR SALE: Transmitter; Thordarson R, l KW en
closed Rotary Gap, Oscillation Transformer, Oil im
mersed Condenser, etc., A-1 condition. First money 
m·der for $50 take10 all. Gray, 443 Northa.mpton, 
Easton, Pa. 

FOR SALE: DeForest Radiophone, type 0, 60 cycle 
A.C. with 2 rPctiflen $135. No ""changing wanted. 
All letterg answerPd. Also I KW type T2 Thordarson, 
$17, V. Hodge, 433 So. 6th Ave,, Mount Vernon, N. Y. 

FOR SALE: Heneral Electru: 11. H.P. 110 or 220V. 
t)O cycle ,single phase motor. Almost new and in 
"xcellent condition. First $30.00 money order gets 
it. ,John McArthur, Moss Point, Miss. · 

SELL: G. E. "\-".1 H.P. motor, gives 375 volts D.C. at 
3500 RPM new, $30. , Control panel and four con
densers 3Jl in cabinet, good, old style, .,\udlotron. 
$18. UV-203 filament burned, make offer. Hathaway; 
9.AMB, 1575 Pennsylvania, Denver. Colorado. 

FOR SALE: Acme quarter KW transformer $12.50; 
Murdock O.T. $3.50, Murdock rotary $13.00. W. Bald
win, 5646 Larchwood Ave., Phila., Pa. 

----
SELL: ,~pparatns and parts; send •tamp for liat. 
Albert Perrin; 4809 l1riscom Street, Phila. 

---------FOR SALE: Complete 1.', KW Sending set $60., Col
umbia phonograph $15, Winche5ter repeating rifle 
$15 and other stuff. Willing to awap for receiving 
apparatus. C. S. Fisher, Box 177, Boston, Maso. 
---------- ---· --
HOOPS, wooden, for your cage antenna, 12 In. dla. 
@ 30c •. Other· sizes. Jolawmac Radio, Wollaoton 70, 
Mau. 

FOR SALE: Duhili•r ,004 $15.00, %. KW gap c,ost 
iron hou~ing less motor $15.00. J. Nightingale, 172 
E. 21st Street, Paterson, N . .I. ·· · 

NEW 1;uarantred Grebe CR3 fiftv dollars. Roy Pal
mer. Barker Fowler, Lan•ing. Mich. 

F'OR SALE: 1KW old atvle Thordarson Transformer 
inew secondary) $15. Acme 1/o KW transformer (newl 
$20. On~ 2 fitt"p Penna .. \\Tireless .,.\mplifier $35. One 
Amrad >;. KW Quenched G,,p $9. On.- Klitzen 1 KW 
Oil Cot\dense.- $\5. Three Marconi Jars, capacity ,{!03 
mfd $9 (not sold separately). One open rotary gap,
motor ~/5 H.P. with 16 tooth rotor~ $25, One intP.r
national oscillation transformer $10. Two % KW 
Amrad Quenched Gap resistances $2.50 o,ach (new.) 
All instrument,, guaranteed. A. J. Manning, 252 McKin
ley Ave., Salem, 0. 

FOR SALE: Radiocraft Detector and one step ampli
fier Cabinet $18.00; also Thordanon O.T. a in. rib
bon $6.00. Wanted Acme 200 watt C.W. Transformer. 
!? •• Schwach, 1637 Parkside Ave., Chicago. 

FOR SALE: DeForest O.T. 3 Radio Fone 5 Watt 
Tube, use,d 12 hours, $1:>0.00; Short Ann Microphone, 
$2.00; Eldredge 0-lOOMilliam, $6.00: R21 Navy Coup
ler, $15.00; 2 Unmounted Amp. Trans. each $'.?.!SO; 
Gen. Radio Amp. Trana, 1nounted, $3.50; DeForest 
Amp. Trans, mounted, $4.50: 2 Paragon Rheo. each, 
$LOO. All A-1 shape. Remit by P. O. M. 0. Carl 
Tnnwall, 307 No, 8 St., Fort Dodge, Iowa. 

--------~ --<~---
BARGAIN: Complete set, antenna included, $85. Write 
George C. Schmid, Neenah, Wis. 

STORAGE BATTERIES--guaranteec:I one Y""' 6v-$16. 
Societe Francaise Radio Electrique ½ KW army !100 
cycle $45; % KW quenched gap, $15.50; -11; KW 500 
cycle, motor generator, $45; 6-.0035 Dubiller 15,000 
volt @ $8.50; Audiotron $4.50; Cha.mbera couplers, 
$5,50; Turneys1 $4.00; French 8000 Ohm Phones $3.75. 
George Eaton, 1915 S 1.2 11t., Phila. Pa. 

FOR SALE: Radio Apparatus Co.'s Type 94 long wave 
tuner complete with bulb, B-hatterv, cabinet and 
tickler coil, 150 to 18,000 meters, 

0

A-No.l $35.00; 
\':z KW Clapp-Eastham Blitzen Transformer $15.00; 
3,500 .meter tuner $5.00; 2000 ohm Brandes $5.00, 
all articlea in fine condition. Glenn Sloyer, B31 Clin
ton Ave., Kalamazoo, Mich. 

FOR SALE: New Exide 6V. 35 amp. $12.50; 6v. 
60 amp. Drew $16. Special Radio Batteries. Radio 
B-attery Service Station, lKM, 44 Bryant St. Malden. 
Mass. 

SELL: Mignon RCl-$20. Honeycomb coil mounting 
LC-101-a!x coils $1.2. C. Schroeder, 79 Ingraham Pl:, 
Newark, N, .!. 

SELL OR TRAD£ 30,000 volt Coffin. with separate 
Reactance for low-power work $35. Hyrad disc, un
u,ed, $8. Write Rusinow ,2AQU. STORAGE BATTERIES 6V. 100 amp. 12V. 60 amp. 

These batteries are of standard make. slightly useo. 
Rebuilt and reinsulated by expert workm,m. Special 
price $15. Limited supply at that price. The Stor• QRA de 8.AWF, 10013 Somerset Ave,; SBEF, 10818 
age Battery Service Co., Box 53, Danville, Indiana. Churchill Ave.. Cleveland, Ohio, 
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F'OR SALE: Telefunken and marconl Navy % KW 
500 cycle quenched gap transmitters. Various re
ceiving apparatus, rotary and quenched gaps con .. 
densera, inductances, etc., list, Henry Kienzle, 501 
East 84th Street. New York. 

Three Murdock variables; audion cabinet; new tube; 
large Eveready B battery; "Transatlantic" phones. 
Material worth fortv dollars. Make an offer. Mal
colm MacNaught. Williams Street. Brookline, Mass, 

BARGAINS: F.,,.,eneretive, \175-600, Tuska molded 
variometers, $25JJO; Control Panel: includes varlahle. 
grid condenser, 'potentiometer, $10.00. Above in cab
inets. Large coupler: compound primary switch. 175-
3,000, $1h 00. Money order r.mly, .John Winthrop 
Packard, Canton, Mass. 

FOR SA LE 12 fifty volt Edis.on Storage Batteries 
for Audion plate voltage Fiv .. 1 ·2 KW 500 cycle Am
erican Transformers nnd two CN113A receivers Na.vy 
Standard. H. M. Schneider, 432 \Vest 28th. St., Nor
folk, Va. 

W. E. At'roolane Microphones, with Breast Plate, 
Straps, and Cord $5.00, Bakelite Tubin'l' 5 in. diam. ~I 
6 in. 25c; 8 in. 35-c; 12 in. 45c; 3 ft. length $1.00. 
Litz Wire. 10-38 35c for 100 ft. 25-3'! 1c It. 36-30 2c 
ft. Larvite Resistance Unit 48000 Ohms 50c. C''>m
plete Parts for Short Wave ReP."enerative Receiver $18. 
2 Circuit Jack with Plug and Cord $1.10. Other Bar
gains. Send for CAtalog. Haupt Electric Supply Co., 
2442 Ogden Av,-., Chicago, Ill. 

FOR S,\LE: Onf'-half KW Packard transmitter ""d 
&hort wave regenerative receiver; each set c.omplPte. 
Roth sets h~ve .~iven more th::iin "1ttisfactorv re.c:uits. 
Write for descrintlons. Merrill Klassy, 1970 Penn. 
Avenue South, Minneapolis, Minn. 

----------
SELLING OUT for C.W. 1 KW Trans. 20.00: l KW 
Oil immPrsed cond. $10.00; 1-6 H.P. Induction mo
tor, $10.00; Turney Spiderwebs $5.00; New G.E. VT 
XI, $8.00. Everything A-1. Ralph Balazs, 9001 Buck
eye, Cleveland, 0. 

BARGAIN: 1/;, KW SPnding set new $45, wdte for 
d .. scription. Philip Schwartz. Washington, Pa. 

STOP! LOOK! and ACT! We supplv fr.,.. of charge 
with each 50 watt Radiotron power tube UV-203, µrice 
$30.00. the standard General Electric V.T. Socket. 
price $2.50, ,,_,.d with each UV-202 five watt power 
tube price $8.00. your cholcP. or a 4 amnere C~ E~ 
rheostat. porcelain or improved Murdock V.T. Socke-t. 
lTnsatisfactorv or damai?ed tubes replaced at once. 
No risk. Immediate delivery. Shipped postpaid and 
insured. The Kehler Radio Laboratories, Dept. Q, 
Abilene, Kansas. 

FOR SALE: Complete receiving and sending sets. 
including one step amplifier. Send for list. Frederick 
Lee. lntervale Street, 1,\'hite Plains, N. Y. 

I AM SELLING OUT. Write to Chas. V. Simmons, 
421 Baltimore St., Waterloo, Iowa. 

FOR SALE: 112 KW Amrad Quenched gap in e.xcellent 
condition. complete with resistance. $15.00, or will 
trade for first class gap motor. M. C. Poor. Mc
Alester, Okla. 

--·--·-~-------
FOR SALE: 10 watt CW set. 
Roanoke, Va~ 

Herman Vandenberg. 

$40 takes brand new 25000 volt .01 Dubilier. shioped 
direct to you from Pacent. Write Harold Schon
wald, Blackwell, Okla. 

.... ·······---·--------
Sl!.LL: Benwood enclosed Rotary. Good condition. 
$20. C. Tupper, Campus, Easton, Pa., 3AQS. 

SHORT WAVE Regenerative Sets $31.1. Detector and 
2 step Amplifiers $54; Cheaper type $48; Detector 
Panels $6.25. Details Free. N. Raskhodoff, 229 Eight 
St., Troy, N. Y. 

FOR SALE OR EXCHANGE-Send stamp for complete 
list of used apparatus K. A. Trites, 328 E. Foster St. 
Melrose., Mas.11~ 

':OR SALE or Trad,........One-KUowatt Amrad Quenched 
Gap. Conrad Harmgton, 212 East 20., Little Rock Ark. 

S-ELL; Adams Morga~ OT $4.oo, Eldr~dge 0:5 '-HW 
Ammeter $4•.00, Grebe CR3 $60.00, Near synchronous 
gap 9XW used $15.00, France Type 6 Booster $14 00 
Cash ... _.Nathaniel C. Smith, Hoopeston, Ill. · · 

BRAND N)!:W DeForest ,001 vernier condenser:·· u;: 
mounted w,th knob and dial $11.00 or the two for 
$20.00 postpaid. F. H. Biever, Smethport, Pa. 

SELL: Variometer regenerative $28.00: Detector and 
thr~e step ~Ith four filament jacks, variable grid leak, 
variable grid condenser, potentiometer, $52.00. Both 
y:;e~s mou~ted on. bakE;1ite panels 6x20 in mahogany 
~msh cabinets with binding posts on bakelite panels 
1n rear~ Mu'\t be seen to be appreciated. Photo for 
ten cents. The Radio Exchange, Stroh, ind. 

FOR S,U:E. "or . Exchange one good typewriter. Trans: 
and Rece1v1ng instruments, all like new, value about 
~130, por _Particul~rs w,rite Edgar F. Moyer, 561 
13-oad St., F.maus, la. 

SHOR1: W.A VE. Re1senerative Receiver. Grebe detec~ 
tor unit Baldwin phones $50. Have many pairs of ~'.o~~s reasonable. Miller, 33 Windsor Place, Brooklyn, 

THAT'S THE BERRIES! What? Horatio 7 .. strand 
f,ure .:op9er ~nt~nna cable $4.50 per 500, $8 per l 000 
It. Real .~pparatus am! Real Service on all makes. 
Hoopeston Radio Shop, Hoopeston, Illinois. 
·······---- -
FOR SALE: Grebe CR2 $35; R. \Varren, 57 Mon
mouth St., Brookline~ Mass. 

Amateurs. information on electric subjects. SO cents 
a subject. Information Dept., Box 161, Old Orchard, 
Maine. 

RAD.IO. APPARATUS !"ade to order. I do repairing. 
n,bmldmg p,nd assembling. Special inductances wound 
~o order. Send ,for estimate. R. Pringle, 1096 Ryde 
St., St. Paul, Mmn. 

LOG BOOKS and Postal Cards Tell the other fellow 
how .tnd when you heard him. Your name and call 
on 100 postal" giving information about signals heard 
and your own -:ouipment, dollar fifty. Eighty page 
Log Book, special pasres~ abbreviations calls other 
infOrmation. postpaid~ -dollar. Call and ~ name ~printed 
on book cover free if order both. Commercial Press 
Everett1- \Vashington. • 

·--··----~--
SERVICE de Montebello Radio Shop. Mail orders 
filled for all standard apparatus. Sets built to order. 
Our prices and service will surprise you. Montebello 
Radio Shop, Montebello, Calif. 

----- ---. ' ----· 
TO AMATEURS in Towns of 1.00,000 or less: Listen
Are you interesting :in making money in your spare 
time? Write us, telling vour age and standing with 
your loeal radio field. The Information you furnish 
us will determine whether you are qualified to receive 
an interesting and reasonable proposition from us. 
Address Radio Dept., Federal Telephone & Telegraph 
Co., Buffalo, N. Y. 

FOR SALE: New Grebe CR six in us~ only few ho;;.: 
Hundred Seventy-Five dollars, Raymond L. White, 
Harrison, Arkansas. · 

OAK CABINETS finished dark oak or mahogany Ma
terial and workmanship of the highest quality. •Built 
for the following panels. (6x8x6") $2.76 (6xl4x6") 
$3.20. (10x14x8") $4.10. We pay transportation 
charges. DX Radio Laboratory, Oak Harbor, Ohio • 

ANY REASONABLE PRICE for first ten issues ·~; 
any _one thereof ?f Vol. 1 of QST in good condition. 
to ftll out my hies. Name your price and describe 
condition. Address "Signals," care QST. 

------------
8 KUM A YRLSBUG. Two hundred beginners tell how 
memorized Wireless Code in 30 minutes to two hours 
Booklet six red stamps. Dodge, Box 210 Mamar~ 
oneck, N. Y. 

------. -----------
Blueprints, electrical connections, sample and list 25 
cents. Blueprint Dept., Box 161, Old Orchard, Maine. WANTED: To supply your wants for all makes ap

paratus at discounts from 10% to 20%. Large stoek, 
quick shipments. Chi-Rad sets 8.00 Radiotron or Cun- LOOK! Just the information you are after. Make 
ningham detectors $4,.50, amplifiers $6.00, sockets your regenerative set do beter DX work. Blueprint 
$0.70, rheostats $0.85. Write for Bulletin No. t. The and data 2S cents. No stamps. The Citizen Radio 
Radio Exchange, Stroh, Ind. Co., 111 Third Ave., Newark, N. J. 
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From Manufacturer to User
Which assures you of a 

fresh "B" Battery 

Announcing 
WIZARD'S 

2 new improved type ''B" Batteries. 
No. 1632-1 tap 45 Volt Var. Battery. 

Size 6in.x5in.x2 :,{; in. Price $2.80 weight 
31¼, lbs. 

No. 1630-6 tap 27 Volt Var. Battery. 
Size 6in.x3in.x2 l;gin. Price $1.80 weight 
2% lbs. 
The~e new typeB nre not n1ade of the same sizP 

,~c:,,lls RS It, small size ;;Bu Battery~ ~rhe volume of 
()ne nf thP eeHR in these t.y,pea is 4.7 C.W. inches. 
R.M eompared with 2.5 C, W. inches, which is the 
voiumt" of a ef-11 UH,ed in Kmall "B"a, So yen can 
se~. that thP. life of the~e two new types are 
almost ,]ouhle the life of the small uR"s. No. 
16~2 haN 1 tap at, j2 % volts. 

Thf'RP prices 11t£:ern unbelievable as do all other 
,.,VTZARD 0 prices, but are made possible, only by 
rle~iin~ direct ,;·ith the eonsumer. 

rphouAands are realizing t.he money that can be 
~Jtved in the eourse of R :renr hy purchasing from 
\Vizard. Always rt!n1emher. w0. PRY P.P. ehargea. 

Write for Wizard Bulletin No. G. 
Other Wizard Types: 

Cat. No. 
1623 Plain 
1 fi2:1 Variable 
l ll2!; PJa;n 
162~ Variable 
1 ll26 Plain 
1626 V•ri,hle 

isEND 

Taps Voltage 
22~4 

r, 122 1,'2 
22 ~-~ 
22 ~~ 
4fi 

6 4fi 
ORDERS TO 

\VIZARD BATTERY CO. 

Price 
$1.00 

1.20 
1.85 
2.25 
3.75 
4.15 

131S-42nd St. Brooklyn, N. Y., Dept. R. 

BARGAIN: Clapp-Eastham half KW Hytone Trans
mitter. This set cost $250, new, but is going cheap, 
,.,. the owner is hard up for ca.sh. James Mott 
Hallowell, Jr., Chestnut Hill, Mass. 

SELL: Station 9ZL complete $350; 2 KW sync:hronous 
transmitter .. three stage regenerative receiver.. Can't 
he beat. Guaranteed. Description. Photos. and records 
uµon request. Selling acc<>unt of transfer to NAA. 
H. J. Burh01>, Room 2629, Navy Department, WMh• 
ington, D. C. 
--------~·------------------------
GENERATORS FOR SALE: Crocker Wheeler 500V. 
500W. 56 •egmPnt with field rheostat $50; Robbins 
Myers, 500V. SOW., $8; 100V. 200W. $8: SV. 10 amp. 
$8 Jewell D.C. ,unmeter flush 0-lOA, $6.00. 3HB. 

WANT TO BUY 1500 volt 150 watt D.C. generator. 
Must be in good condition. Write K. B. Warner, 
QST. 1045 Main Street, Hartford, Conn. 

PRICES REDUCED 

Type 'I'H2 

Oscillation Transformer 
This transformer is finding favor in all 
modern stations. Why not put your 
station in this class? With the new low 
price you c.annot afford to be without 
one. It will positively increase your 
transmitting range. 
ADDED FEATURES 
Ribbon fastened securely to the heavy 
hakelite cross arms. Cannot work loose. 
Larg,_ windings. Each 18" in diameter. 
Primary on TH 1 wound with 1 inch rib
bon. Primary on TH2 wound with. 3 
inch ribbon, 
NEW PRICES 
THl ........................ $13.00 
TH2 . . . . . . . . . . . . . . . . . . . . . . . • 15.00 
Moat progreuive dealers have either 
style in stock but in case he cannot sup• 
ply you, order direct from factory and 
give us your dealers name. 

T & H RADIO COMPANY 
ANTHONY, KANSAS 

Everything for the Amateur 
Small Storage Batteries for Audions 
Cells-any size, from pocket flashlight 

battery cell up. 
.fisk ,for drcular. 

Galveston Wireless Supply Co. 
GALVESTON, TEXAS 

RADIO CONSTRUCTION CO. 
Manufacturers of all kinda of Wireless Telephone 
and Telegraph apparatus. Panel drilling and ,m
:;rravlng- a apeclalty. Binding- Posts, ,otops, "witch 
points, nuts and screws of all size-a~ 

42 Maverick Square 
Winthrop Block East Boaton, Mau. 
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Ship Owners Radio Service. Inc •..•.. D ••••••••••• ,87 
Shotton Radio Mfg, Co., Thoe ..•...•.••..•.....•• , 80 
Sig11al l'Jlectric Mfg. Co .......••••..•.......... 101 
Simplex 1{adio (Jo .••••..........• D ~ ••••• , ••••••• 92 
Somerville Radio ·Laboratory ........•••• , .•..•... 121 
Kouthern Radio 8uppJy Co ••...••.•..••. , , .•.•••• 120 
Standard Ass~mhling Co .................. , .....• 72-
Standard Radio Co ...•.••.....•. , •..•... , ....•..• 82 
15,tol'~i:-well, I'. J •••••.•••••••• , ••••••••.••••••••• 70 
Supremus Radio Laboratory .•...•......•.. , ...•.. 80 
T. & H. Radio Co ••....... , •..•...••.....•••. 184 
Teeter, ·w. I,. ••••• , •.•••.•••••••.•••••.•• , .•• 131 
Telephone Maintenance Co ....•.•••....•..• , ..... 181 
Thordarsun Electric Mfg. Co ..• , ...••....•.•.. 67-94 
Tresco , , •.•.........•.••••..•..•••.••.• , .•••. 84 
'fuska ()o., The Cl. D •.•. D ••••• ~ •• ~ •••• ~ •• o • o ••• 90 
Twin City Radio Laboratory ..•.•...••.•...••••. 124 
U of I Supply Store ••• , , •...• , •...•... , ....••••• 88 
Virginia Novelty Co •.....••••..•• , •.•••. , , ••... 180 
WP•tPrn Radio l<}lectric Co ....•..•...• , •..•..•••.. 76 
Westinghouse Ellec. & Mfg. Co ....•• ,, ..• ,, •.••. 105 
Weston Elec'J Instrument Co ...•.••....•.•.•.•• 102 
Whitall Electric Co •... , •••• , •.•••.•.••..•..... 113 
Winkler. F'rederick Jr •••...••..•..•.. , . , •• , ••• 116 
Wilcox LaboratorieB, Inc., •rhe .. , ......••......... 88 
WlrelesH Equipment Co ......................... 102 
Wire!Pss Mfg. Co ..••.••• , •..•..•••••.••• , ••..•. 71 
Wireless Pre••• Inc .••••••••.•••••• , •.••••.•••• 112 
W'irelesa Shop. The .••••••....•••.••...• , ••••• , 129 
Wizard Battery Co .••••..•..•.•••.•..••. , ••••. ,134 
Wolfe Electric Co .•..••.....•.•..••••...••••.•• 94 

Y. M. C. A. Radio School. .................... 100 

Zamoiski Co., Jos. M .... , .... , ................. 106 

ALWAYS MENTION Q S T WHEN WRITING TO ADVERTISERS 
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STATION TYPE 
(In handsome ma
hogany cu.binet as 
shown.) 

$30.00 

THE 

Laboratory Type 
(Mounted on metal 
bcise, adjustable 
height.) 

$25.00 

tV~cAJouO 
THE IDEAL loud-speaker. Re- listen to your signals_,-,·-QSA all 

quires no batteries, 110 adjust- m1er your house! Uses genuine 
ments,, no extra equipment what- Baldwin repro~ucer,-:-equally good 
ever! Just hook VocALOUD right for telephone and telegraph. Your 
on to your receiving apparatus and order shipped at once! 

COR"\VIN•S 
hnpro-ved 
S"7 1TCB 
LEV.ER 

Sure contacts, smooth 
o p e r a tion, handsome 
appearance, -- a 11 are 
characteristics of this 
improved switch. Many 
s w i t c h e s give their 
manufacturers mo r e 
profit,--r1-0ne give their 
users more satisfaction. 
'Try a Corwin Switch. 
.4.s good iM ,u; loo[cs,! · 

UNIVERSAL-COIL 
MOUNTING P.LUGS 
For Radisco · and all hand 
wound coils. No bending, 
no tiling,. they fit ex-actly in 
the first place. 

80 cents, postpaid 

CORWIN'S 
1921 • 

CATALOG 
·lOc . 

Send for ycrur 'copy, 
today! 

PRICE: 
·.: .. . ' .)0 c .. ents 
Posta~e. 
5 ceni.s. 

C<!Ii1position knob, iden
tical. with, knobs, used 
on stand.ard #67 Cor
win Dia[ Brass shaft 
is moulded rjght into 
knob,-it ca,n n e i, er 
come l o o s e . Blade, 
bushings, etc. nick_el
pla ted brass. Contact 
radius, 1 %. ". , 

' '' 

NEWRADISCO 
VARIO-COUPLER 
';Aceu;ate to the :002 part 
of an inch. :Moulded base, 
Formica tube, all metal parts, 
brass. , 

$7 .50 · postpaid 

A.ll orders fo·r iippar
atus not li.~ted as post
vaid inust be a.ct,o•m
panied by p o s t a g e 
d1,arges. 

A H ,..ORWIN & co· Rernember' Gorwin's • • tL., . : ·' .;. 1·,qn.1.tation for shipping 
mail . orders protnptly 

Dept. 04.4 W. Park St. Newark N.J. a~~ in PH I e ct oon,, 
' ' d·1tion. · 

A.LWAYS MENTION Q ST WHEN WRITING TO AOVERTlSERS 



.W the wau from Honoiuiu 
tlwv ;;enl ·to Cuntinental 
·or 'radio supplies. Read this 
erter, recently received: 

''Today 1 am sending vou a 
rndio 1urnin for surne ·wire- · 
less supplies. ·rou are get-· 
tin!! me delivery in fifteen 
da~s from the ;fay l cable 
you, which is sorr1e service 
to the center of the Pacific." 

(Si12:ned). Cvrii 0. Smith. 
Permanent address: Th~ 
Royal School, Honolul~. 

From Honolulu to .'\;ew 
. York, and back, in fifteen 

<. >.davs ! That means we 
,, hipped the order the day 

we got it. It means we had 
the goods right 6n hand, 

to be shipped at 
once. · And we must have 
shipped ,it well, or Mr. 
Smith ·wouldn't keep on 
sending to us for all the. 
radio supplies. . 
Are vnu getting that kind 
of attenti.on. t,; :vnur ntai-1 
orders? Trv Condnental the 

time \uu need· radio 
();Jf service CO¥ers 

the wurld. No malter where 
live, vuu can count' on 

same ·colirtesv bv mail, 
at' you would . receive iri 
e ~r6re it~elf. No excuses, 
e rnake :;,·c,od ! · · · 
'here ,tre :,, ti l l . a few 
,pies left of the(;reb~ l.12-
, ye n,taiogue. :~end ,a 

a ner for your ,_:opy, 
i(·h will i >e credited to 

111 r i'i rst i, 5 .00 order. in 
{he meantime. look over 
this list nf :,pecials. and 
order direct: from the ad. 
Pkase help us tu 8soid any 

. ,lay whatever, l,y n:1aking 
·rnittance hy P.O, J\ilonev 

)rder or bank draft. . 

Q ST by Continental Radio and Electric Corporation 

A,rme Filament 
i--Ieating ''fransforiners 

Developed to operate on 
1 to volts, ,rnd to deliver 
two seco1idary voltages to 
care for tubes. requiring 
different voltages for proper 
operation. Will supply rated 
load continuously w·ithout 
undue ,werheating. 

8 & I0V. 75 w_;:-tt, $12.00 
'IO & 12V.. 150 watt, 16.00 

3~cme C~ 1,J'I ~ 
?ower Tn1nsforme.:•.-; 

.\cme transformers used 
with the proper choke 
co i I s and c< mdcnsers, 
provide a highlY satis
factorv :sourc~~ ;if hi1rh 
1.oltage D.C. from :1~y 
110 volt supply. 
200 watt, mounted, $20.00 

50 watt, mounted, 15.00 

Acme Moduiation 
Tr,uuformers 

Primary · and secondary imped
ances are of the l'.Orrect \·alue 
for rr;ost efficient results. 

Mounted, e_ngraved panel, .. $7 .00 

Federal. Hand Microphone 
By usi~g this set, you will 'always ·have the,. 
microphone in proper po'sition, by rea»on of 
::he novel shape and tht:, pu~ition uf the 
mouthpiece. Black cm-i-ugated handle, horn 
mouthpiece, metal parts l1eavily nickeled. 
260•-W, Hand set, .............. , ... . $7.00 

:,....._ '\JTiNENlT' i (.Jl .... .,,,.· .• I..:\.,_, 
,-\ '\··_·o :r~'E''t""TRJ•·-r\l·.J tL .. L..i ·. tC 

FL~Dl() 
eoR·P \~ .,,,J. i,; 

Exclusive Wholesale Distributors i'or 
Phonetron & PARA<;nN R.A. 'fEN • 

·.J. DiBlawi. S"c. J. Stnntle:,,, Trn;,;,. 

Dept. BIO, 6 Warren Street, New York City • 
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7le'J?ecognizedSym6ot if Superior 'lJefomzance 

Dimensions 10. ~ 1n. 
Price $30. 

Long Wave Tuner, No. 2492 
(Type F) 

We are selling this Amrad instrument as fast as we can 
produce it. We have speeded up our production, but in 
order to avoid disappointment, you should order NOW. 
The AMRAD LONG WA VE TUNE11, No. 2492, ob
viously meets a demand that has not been satisfied in 
the past. Its design is absolutely new. There are no 
cumbersome coils to change-no difficult adjustments to 
make. You simply plug in like a telephone operator 
for whatever wavelength you desire. The• wavelength 
range, 2,000 to 20,000 meters, enables the operator to 
receive Arlington time signals and the trans-Atlantic 
Stations with the utmost ease. Send for Bulletin X for 
complete details. 

The TUNER is ready to operate when connected up 
with two '.001 mfd. Variable Condensers, and one VT 
Detector, preferably the Amrad types described in 
Bulletin V. With every TUNER we enclose a blueprint 
giving the key to the various wavelength combinations. 

For the Operator Who Makes His Own 
Bulletin Price 

Knob & Dial, flat type, 180° or 90° scale .. R $0.50 
Knob & Dial, beveled type, 100 or 50 scale . . N .65 
Fixed Condenser, cartridge type, 4 capacities N .45 
Grid Leak, five values, ¾ to 5 megohms ... N .50 
Tube Base, no electrical leakage ........• N .75 
Filament Rheostat, for panel mounting .. N 1.00 
A. Battery 'Potentiometer ............... N 1.25 
Vernier Variometer, for panel mounting .. N 1.50 
Formica Panel, l0xl0x-h" .............. - 3.25 
Ampliformer, Unmounted ............... N 3.75 
Variometer for panel mounting .......... 0 6.10 
Vario-Coupler for panel mounting ...... 0 6.90 

Send 10c in stamps for complete New Type Ampliformer 
catalog describing our 85 items. Price $6.00 

tlMERICAN RADIO ltND RESEARCH. (ORPORATION 
205 College A venue 

MEDFORD HILLSIDE, MASS. 
New York District Office 
13 PARK ROW 

DO YOU GET OUR 

Chicago District Office 
602 SO. DEARBORN ST. 

CONCERTS, POLICE REPORTS & RADIO TALKS'.' 

STATION lXE 


