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UNNINGHAM

TUBES MEET EVERY
AMATEUR REQUIREMENT

The trade-mark GE is the guarantee of these quality tubes. Each tube is built to
most rigid specifications.

C300 C301 C302 C303 C304
Gas Content Pliotron Type 5 Watt Power 50 Watt Power | 250 Watt Power ‘
Detector Amplifier Tube Tube Tube
Filarnent Terminal Voliage.. .| 5V. 5V. 75 V. 10 V. 11V, ’
| = v
Filament Supply Voltage. ' 6 V. 6 V. 10 V. 12V, 12V,
Filament Current. ... .. ] 1.0 amip. 1.0 amp. 2.35 amp. 6.5 amnp. 14.75 amp. '
R {
Plate Voltage. .......... . 18 to 25 V. 40 to 100 V. 350 V. normal 1000 V. normal | 2900 V. normal i
Plate Curvent. . ... .. . . S to Tmillis amps.| 1 to 5 milli. amps. 045 amp. .15 amp. .25 amp.
21 ,OOOV()th at 40
Output Tmpedance. .. . 5 olts 6,000 ol
utp mpedance 10,000 ohms 14,000 ohims at 4,000 ohms ) ohms
100 Volts
ifieati onstant. . .. ) 6.5 to 8 at 40 V. 25
Anmplification Constant Sto 10 at 100 V. 7.5 10 4
Watts Output. ... ... . 5 normal 50 normal 250 normal
Dimensions (overall). .. ... . 134 "x4%1¢" 135 "x4506" 218"x51" L2074 5"x14% "
Base............. ... . . 4 Prong Standard | 4 Prong Standard | 4 Prong Stundard | 4 Prong Special |Special Mounting
PRICE......... .. .. e $6.00 $6.50 $8.00 $30.00  $110.00
1 i
-
o~
2
o |
i
® |
Cunningham Cunningham .
C-300 Amplifier
Detector Pliotron Type
Gas Conlent C-301
}
DEALERS: Standard Packages F. A
0. B. Cleveland, San Francisco, Chi-

cago, New York. Broken Packages )

F. O. B. San Francisco and Chicago. Cunningham
C-302

q""ﬂ’V'{itt. Power Tube

E T. CONNINGHAM =~ ceeien

-303
0 Watt Power Tube

Trading as Audiotron Mfg. Company
Since 1915

Cunni_ngham
35 Montgomery®St., San Francisco 250 Watt Power Tube

Herbert H. Frost, JCéntral and Eastern-Representaiive, 154 West Lake St., Chicago, IlI,

e o WWW ameticanradiabi&tory. com: ¢ el e e e e
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¢ A JOURNEY of athousand miles,’
said Lao Tzu, ‘begins with a
single step!’

“Let a Grebe Receiver be the first
step of your radio-journey —

lest you be compelled to return

and start anew.”

The CR-g9 Receiver is the ideal equipment for C.W.
and radiophone reception.

A Regenerative Receiver—150 to 3,000 Metres—
moulded variometers, tapered-grip dials, rubber-tired
verniers, direct-reading rheostat controls, automatic
plug and jack filament control system.

So simple to operate—connect antennze, ground, bat-
teries—insert tubes—and listen!

Ask your Dealer to show vou this instrument or write
us for descriptive bulletin.

A. H. GREBE & CO., Inc., Richmond

The Sine of

The Right Kind

. www americanradiohistorv. com

Hill, N. Y.
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Dr. T. O’°Conor Sloane Will Teach You

- - 1

Chemistry Right In Your Own Home
. Dr. Sloane will teach you Chemistry by a practical, intensely
interesting method. Our home study course written by Dr. Sloane READ WHAT ONE OF
himself is practical, logical and remarkably simple. It is illustrated OUR STUDENTS SAYS:
by so many experiments that are performed right from the siart (This Leller was Positively Unsolictted)
that no one, even with the most common education, will have any ng;:lxb Af;gl*
trouble in mastering this science. Dr. Sloane teaches you in your Chemical Institute of N. Y..
own home by the same successful system by which he has already New York City.
taught thousands in the class room. This method is a short cut Gentlemen :—Just  about '-htiﬂ
gained through years of experience which will save you weeks of gzg ::lllteﬂx ;‘::t Pt 150“1;‘3
time. And, Dr. Sloane personally examines and corrects all exami- ing.”” I had struggled with sev-
nation papers, pointing out your mistakes and correcting them for eral books in chemistry up to
you. This personal training will be of inestimable value in your the time I started this course

and was just about disgusted
with them all. But say! this is
just like reading some fascinat-

[ ]
ing fiction story. Perhaps this
a.ln l one is somewhat strong language but
it expresses exactly what I

mean., All of the frocks and

future career.

Many industrial firms pay their chemists as high as $15,000 a frills have been left out and the ‘
. T. O SLOANE, . ’ H 1] |
DRA_g,_E,ﬁf’_‘}‘(ﬂf}),,ph,D, year. Salaries of $10,000 to $12,000 a year are very common. gmr;“t:u;‘:nmé%edﬁd:;ﬁd |
Noted Instructor, Lecturer and Why be satisfied thh'small pay and hard, thankless work—be them without losing all the re-
Author. Formerly Treasurer Ameri- your own boss and train yourself in a few short months to have liglon and bringing up he pos-
can Chemical Society and a practical a real profession. The work of the chemist is extremely inter- sesses. As a rule {) am not ;
;‘;ﬁ:‘;“;tm:’n‘t‘g ant. Vc"rzll‘ﬁtl‘m‘ﬁ"o': esting. If you are fond of experimenting, if you like exciting and a‘i‘gtg‘ Dot l:mfgiﬁf tgoo‘:;'bodm{; i
only has Dr. Sloane taught chemis- intensely interesting work, take up Chemistry. To the man who Keep to myseif. 1 was planning
try for years but he was for many is dls_satxsﬁed with his present job, to the young man just deciding on taking a course in Chemistry 4
years engaged in commercial on his life work, Chemistry holds alluring charms, and countles_ at High School this year but

ichemistry work, opportunities. If you want to earn more money, the way is open “‘they will have to get up pretty

t t " B, A
through our course in Chemistry. ﬁﬁf:lg ;n chlfrsemo{g;lzg wiﬂJ e?vr:n
start to compare with this

Good Chemists Command High Salaries | o anen

Now Is The Time To Study Chemistry

Never before has the world seen such wonderful opportunities for chemists
as exist today. The war has awakened the United States to the need of BIG CHEMISTRY OUTFIT
trained chemists and chemical engineers. Everywhere the demand has sprung - P f
up. In factories, mills, laboratories, electrical shops, industrial plants of all Given Absolutgly FREE i
kinds, the lack cof trained chemists is acutely felt. In every branch of human =
endeavor the need for chemists has arisen. No profession offers such allur-
ing opportunities—and the next ten years are going to show the greatest de-
velopment in this science that this country has even seen. You be one of
the fortunate to get in now.

> Pay As You Go Along

Q, The price of our course is very low—only $125. This includes everything, even
the chemistry outfit—there are no extras to buy with our course. The same
education that we give would cost you close to a thousand dollars at a Uni.

versity. You can pay in small monthly amounts as you go along. Our

plan of monthly payments places a chemical education within the reach

of every one. Write us and let us explain our plan in full—give us

the opportunity of showing you how you can qualify for a highly

trained technical position without even giving up your present job.

omemicar %, Diploma Given to Every Graduate

OF NEW YORK ‘\ Graduates of our school are qualified to take positions

g&?s:of"te“m“ as chemists. With conscientious work ambitious grad-

ites find promotion very rapid. 1 S == ! =
140—R Liberty St., 8 ==
New York City. L Y SPECIAL 30 DAY OFFER We glve to every student absolutely free this valuable
Plotse send me at once Besides giving absolutely free to every stu- | fhomlet, outat it includes eremyibing you need for the en-
without any obligation on my dent a valuable chemistry outfit, we are | whore for one cent less than $25.00. Thero are forty-two
part, your free Book ‘‘Opportuni- \ making an_additional special offer for a pleces. of laboratory apparatus and supplics and elghteen
ties for Chemists,”’ and full par- \ short while only. You owe it to your- different chemicals and reagents all enclosed in a fitted
ticulars about the valuable chemistry (N self to find out about it. Write to- a"“‘;’ w°°g°°"t b°‘u W{"h hinggzi afrrgm‘giael::d e m‘ par-
outfit given free to every student. Also day for full information and free .-3“,,,‘,‘0“ 8 u‘;s H,’, c.,’?.&m",};n Bemem;er we %‘:,r not oh".;’%‘;
please tell me about your plan of payment A ) book “Opportunities for Chem- you one cent for the outfit.
and your special 30 day offer. L Y ists.” Send the coupon right
L now while it is fresh. in your mind. Or just write your name and address on; a postal

and mail it to us. But whatever you do, act today before this offer is \{rithdrawn.

NAME ....covvcecooosnsassssstsanans ‘\ CHEMICAL INSTIWTE Of NEW YORK
ADDRBSE ....cocevevcsisssssassoarsssssssssrassssce ‘140—-R LIBERTY ST. Home Extension Division NEW YORK (QITY

CITY t.vcvevoinssaasva-vacsanssa DTGB 0 B (6 0 OO0
R. N,, Oct., ’21.
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Atlas Amplifying Transformer

Atlas Amplifying Transformer
Mounted

Unmounted

Radio Sales and Service Company

DEALERS—The excellence of ATLAS RADIO
PRODUCTS marks a new high water mark in Radio.
ATLAS instruments include only the most efficient
and most demanded. The distributing of ATLAS
APPARATUS is your opportunity paramount. Do
not buy your fall and winter stock of C.W. and
receiving apparatus until you have seen ATLAS
products and secured our catalogue and discount
schedule.

PRODUCTION—As the output of ATLAS instruments is limited to 15,000 for the next two months, you are advised to ORDER AT ONCE.

AMATEURSB—The greafest of all Radio seasons
is before you. ATLAS RADIO PRODUCTS are here
to make It one of greatest success and achievement.
Do not buy until you are thoroughly familiar with
the excellence of ATLAS APPARATUS. Send ten
oents in stamps for our catalogue of the latest
C.W, telegraph and telephone instruments, receiv-
ing sets, parts and raw materials.

ATLAS AMPLIFYING TRANSFORMERS

ATLAS DX-52 SUPER OSCILLATION TRANS-

ATLAS FILAMENT HEATING TRANSFORMERS

MOEDIFL .....coooimrtsiqaossaghe o sdlhd noanive SSOO FORMER:) mere s s s 4 ain oo s ¥ 6 stdm b m s 5 8 5dl $25.00 .
Semi-mhounted ... ...l b 4.00 ATLAS SYNCHRONOUS & NON- SYNCHRON- 150 Watt Fllamen_t Voitage 10-12
UM e v o mmans ooevvyens e dnpiesspsine o 3.50 OUS MOTORS .........ooceviimennnnnnnn. $30.00 up Mounted ..........coiiiiiiiei $16.00
ra o som AR ow. owen ThANSFO MRS Sl
Primary and secondary.............coiieiiiiinn 2.80 50 Watt, Secondary 375 Volts, Filament Windings 77T UTUotTontT oot n I
QOT® ... ivoyoarerosveretaroroiasassossasioroges B 10 V. Variable Parts for Same
Four aluminum legB..........c..occnivinnee, .50 Mounted ' .. .$14.00 Complete WINAINES +.vuoververrrsesnenennnnss 8.00
Panel & binding POStA. ... .........iitee.eie.s 1.00 Sami Mountad e Ak te . e nnd m 13.00 QEE [0 TSI IS oSG SIS TS TS TS o L2813 4.00
ATLAS CW TRANSFORMERS Unmounted  ..........ie.ioiueeiiiiienaeens 11.00 FCEAay (o v S T A s 2.00
Plate Transformers 500 Watt 10001500 Volts Parts for Same ane NAINE [POSIS® - - « ugyh- » mswaama. - o 00
Mounitd. cinsvtambs cheeiteioseonsstsscatnr. u..SZ;.gO Oomnletb windings .. ... ... 9.00 ATLAS CW CHOKE COILS (%2 HENRY 150 M.A.
Semi-mounted ................c0c0iiie AL 00 Core ............... P T T 2.00 Doub -mounted ... ... e
Unmounted ... ... 1IN 1800 Supporting Tegs LI 200 Singe semimounter LI i e
Parts for Same Panel & binding posts.............ccoiiiiiin., 1.00 Double, unmounted ...........c..coiiiiiiiennnn 4.50
Oomplete windings .............. .oieeinininn. lzgg ATLAS CW. POWER TRANSFORMERS Single. unmounted ........ ity 8.00
QOIS . B Bty . . . sanma kst ool er e se e s . 200 Watt. Secondary 350 and 550 Volts Fllament Parts f S
NOIDOERBG AR . . cciianessiommins  wnieesohe 3.00 . “ ants "1on [Same
anel & binding posts. 1. 11111 o 200 ouptea . Moo 12 Volts Variable GBne (ot s i SRR e Y [iEE
ATLAS CW CHOKE COILS 4% HENRY 500 M.A. Semi-mounted  ............c.cc.ieiiineiieinne.. 17.00 SUDPOTHNG 1688 .. vevveen oo e oiiie et 1.00
Double eml-MoOUNLEd . ovvrrenerrereerrnnesinnas $7.50 Unmounted ........... .. . .. .. .. cciiiieenen 15.00 ATLAS AMPLIFIERS
%‘:g\‘;m"gd“"gg::g::‘ --------------------------- %%g Compiate sind Parts for Same PANOL 1 SEED +nvvenesnnsonneeneeneaneeenenn, $13.00
Unmounted ginfle ............c.ovievninnens .. 4.00 pewln ln“ """""""""""""""" 'ggg Panel 2 step ... ..oiiiiiiiiiiiiiieiei 25.00
Parts for Same ﬁupmrtlng legs 2 Pty 2.00 Cabinet 1 step ........ . oo 18.00
g":- eaeh ......... R TRRRETTRRIEE o Panel and binding post 2.00 CEBINEL 2 SEP . iverrrnniiaeeiiniee e 30.00
BUDOGRIBE TR oo covs et iieiemreinmiirianian. 180 ATLAS FILAMENT HEATING TRANSFORMERS ATLAS COMBINED DETECTOR AND AMPLIFIERS
ATLAS VARIOMETERS e 75 Watt, Filament Voltage 8.10 ge:ecior nng .1, sttep gane{ .................... sgggg
For Plate. For Grid—Specify whieh L e LR AR S P L etector an 2 step anel. . ... e d
Complete Varlometer ..........c.ccceeveeninenen $6.00 %ﬁoﬁ?&?{m Detector and 1 step eablnet.................... 28.0¢
Rotor, unwound ....... SN ST mpr gy oo o e N Parts for S Detector and 2 step cabinet.................... 40.06
............... 4 a; or Same
T i R TN 200  Complete windings ... N 5.00 VRS CW (CHRCUNT "ORIVER
[ N T A — B RS 2.00 OO b e s 0mod ' o bRy b kil g sas e« ine de eeos 8.50 For measuring inductance, capitance and wave
Bearings, each 50 Supportin® 1688 ... .. i e 1.50 142+ I R
WA foargotleibi : < ¢ B0 Panel and binding posts ....................... 1.00 ATLAS RECEIVING & POWER TUBE RHEOSTATS
Rinding th i .28 ATLAS CW TUNING INDUCTANCES 6 Ohm 1.5 ampere for recelying tubes........... $1.00
AEIARBURRULBTRD PANEL SKITOH e Rt o ro e o Tailéled Wire 6 Ohm 7 ampere for 5 to 50 watt power tubes 2.00
T T T I L L T B urm MGERNEEAN N . com i s b8 chivemmasoesns $8.00
ATLAQ SUBMOUNTED VARIABLE L T TR S N 9.00 4 Ohm 16 ampere for 50 to 250 watt power tubes 5.00
S5 35 turn INAUCLANC®... ... . iiiinineiieaeaanniins 10.00 ATLAS SPECIAL RHEOSTATS FOR CONSTANT
Grid leak on panel ........ ... cicveeieiiiens .50 ATLAS MODULATION TRANSFORMERS VOLTAGE CONTROL OF POWER TUBES
—_— SSINR DETECTHNS _— Mounted .. $5.00 50 Ohm 5 ampere at 110 volts for primary control o o
| 4 e it v VIS TS g TSR A o (98 o et TR O e e e R Of 6 WALL DOWED UGS« o orronnsnonesesosenss !
Panel engraved, eta .......... .ol R TR ORI I i S 5 B8 1 ot ot Kimbiss oo S ad mes oo 8.50 50 Ohm 7 amperes at 110 volts for primary control
CRUIRENE DRI, B < ovncsitannioneeoiinent o Parts for Same of 50 watt POWEr tubeS.......ivecieenseacnrees 10.00
ATLAS CABINETS Primary and SecondAry...........ceocevnvneenas 2.50 50 Ohm 15 ampere at 110 volts for primary control
panal :mm top 6~ gmp ...... s:.:g gore ...... A R 1.38 of 250 walt DOWEE tUDES....coenrereereonenns is.00
1 mal inged top 6 eep...... . 'our suppo! T e A reat e o -
R: 13 panel hinged top 67 deep.. 6.50 Panel and bInding pPosts............e..veenvnnns 1.00 Prices quoted on other sizes on request.

The AMERlCAN RADlO SALES and SERVlCE CO., Mansfield, Ohio, U.S.A.
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THE RASCO “BABY"’ “RASCO’” AUDIO FREQUENCY g

tector in the world—as well as the TRaNSFORMER E

cheapest. Our illustration is an actual This transformer has been developed by ::é
photograph, and while the various de: us after comparing all the various trans- [)‘é

tails can be seen at a glance, we feel 1
80 enthusiastic about it that we must formers on the market. This transformer IE

tell you all of its good points. First, 1
there is a solid hagrd rurl))%l;]r com;;:ll- N 3 guaranteed tO_ equal any on the market 2
tion base, size 1%" x 1%”. We have | to-day. The primary and secondary are 3
3101. (fjox;z(c)tten two holes to screw down it very carefully built and are impregynated IE
e detector. l& A A : 1
, Then wo have tho pickel holder and ¥ ‘33“ with a certain wax in vacuum. The stamp- 3
nding post combined which holds the . SRR i il =
sliding, knurled, hard rubber composition knob. As you “'. T ings are of the best silicon ;E
s&i'e, {]hls knc(vi) bu(:}.( ong rrevolvs«s in llljs holder, but can - steel. Only the very best §=
also be move ack and forward in order to explore each B - 1 1 2
puint of the detector crystal. P e ;- materlajl.ls used thrOUghout~ 5
m%\l’gxt. we lsee“thg p;itexht’ nic(lj(nl '(]ll(.Le‘:Lferl;p and li(iudlugw pust combined. This 18 a ’ o Reallzmg the faCt that EE
marvel all by itself and_ will not fail to avoke your admiration. N m i
no soft metal to fuss with. You simply unscrew the knurled cap ;]nd Ii\x?serctlmyn(?&' y - 1 | ¢ OSL arl,?a'teurs ,516511'6 to 2
CWB'E:II into et}lle S'It‘?nd' scre\t\' 1homef Uie cx;‘pl whgch leaves u goodly portion of the : e make their own” we fur- E
crys exposed. 1e contact is perfect, while the crystal ¢ b - ) 1
in less than three seconds. By slightly unscre-wilcl‘gybthe L::p, %llixcgfﬂﬁ? g:nmktl))e' :%‘ 3 nish this tra_nsfo_rmer “"‘,”' E
changed in positlon, in order to explore other sensitive spots. The catwhisker is of S sembled. Directions which
phosphor bronze and is attached to the horizontal bar by means of a fillister head daccompan the t f :E
screw. Can be readily exchanged in less than two seconds. Wires can be connected are such that anyone can put the parts to {h i SREIermer e
lt:; tﬁgeotl‘ntnhdi};n%ngsgmials]te?pfg?' All metal parts are nickel plated, and you will be twelve minutes This saves you co?xsiderablg: &T :in afbout hten to ')g
0 a M mone, 0 3
No. 1898 Rasco Baby Detector complete with galena crystal, prepaid........ 50c son that manufacturers who assemble the transforme);'s mfxstt gharea ;"é
No. 1899. The same but furnished with an additional plece of tested radiocite g5 you for the assembling work. ) A -
crystal, prepaid C ; L\f

Illustration as shown is in full size. The weight complete ;
and one-half ounces. Note also that we shipgall cg‘r;:,;‘)i; ;yl:p;zin (E

WI.;I pay the freight. !‘%
o. 1100 *“‘Rasco” Audio Frequency Transf =
T i y ormer NOT ASSEM- :-5
. X

=

. Rasco”
NAME

R R E C E I VE 5 OELng:rpEf are

of brass with a black
background. The name is
nickel‘plated, tgta.n?ﬂlg:
out well upon e b

e 1S_T ST EP ®| packground. Illustrations
are In full size, Each
plate has two screw
- holes. Order by name.
GRID PLATE The two top plates,
ARIOMETER VARIOMETER “Increase current,” list
at 100 each, {llustrations

full size. All others
are 50 each. We also
have these, not illustrat-

A BATTERY

E 1 [C 7| P ek 570 EVERY ORDER . DEALERS
JPCOUPLING 2 ,q SHIPPED WITHIN | GET0u seecia
24 HOURS

THE “RASCO” CATALOG "o . g

 SECONDARY M B BATTERY R

CONDENSER - + + Rerial Ground.  Stcond- %:
TS| 5w B, o
C. n ozen lois, [

p INPUT  qIP conpenser IR i

e "lower ‘Hghi-hand &

DETECTOR comer s blank, and 4

D TUBE U r:}nlade of such }naterial Pé

own Jettering on it with WE GUARANTEE )

2]
[l

iraYiiTaxivay

i —
O

There are many radio catalogs, but the “Rasco’’ catalog marks a radical change for the simple reason that it v Pi
CONTAINS 50 UACUUM TUBE HOOK-UPS -

This i8 the oneo snd only radio catalog coutaining such wonderful free information. Complete hook-ups of all
fmportant vacuum tube circuits are given in clear diagrams with complete explanation. Just to name a few.—The
V.T. as a detector: detector and one-step amplifier; regenerative circuit; De Forest ultraudion; V.T. to recelive
undamped and spark signals: Armstrong circuits; one step radio frequency amplifier and detector; three stage audio-
frequency amplifier; short wave regenerative circuits; V.T. radio telephone; 4-stage radio frequency amplifiers; radio
and audio frequency usmplifier, inductively coupled amplifier; Armstrong superautodyne; radio frequency amplifier and
crystal detector; C.W. transmitters: self-rectifying 2 tube C.W. transmitter; V.T. transmitter with 6 volt battery; radio-
phone using plate and grid modulation; one tube radio trapsmitter and receiver; experimental radiophane; radiophone
using Colpit oscillator circuit. .

This list 18 only a partial one. You must positively see this wonderful book to appreciate it.

It is made to fit the pocket—his heavy covers to withstand the wear and tear which it is sure to have at your

hands because it will be your constant companion.
If you are in need of the following remember ‘‘Rasco has it.’" Thase are only

And Oh yesl Before we forget it 0

a few things contained in this catalog. Lugs, Nuts, Dials, Knobs, Bakelite Sheets, Washers, Crystals, Litz Wire, i@

Selenlum, Cord Tips, Cap Nuts, TIn Foils, Name Plates, Spring Posts, Switch Parts, Metal Ribbon, GCarbon Balls. b

Binding Posts, Switch Points, Switch Levers, Carbon Gralns{} Metal Pointers, Contact Polnts, Low Melting Metal, |

Carbon Diaphragms, Screws, Copper Strip, ‘‘Spaghetti’” Name Plates, Sliders, Mica Switohes, Resistance Wire. =

Variocoupler Rotors, Test Ciips, Condenser Plates, Condensers, Antenna Connectors, Threaded Brass Rod, Ground Kg
Glamps, o b

| '.l"’lsle E;galogﬂzomams 200 illustrations. On account 2{ fts great cost, this catalog.cannot be distributed free of !g

Charge, It will only be mailed upon receipt of 15c in stamps or coin. [‘E:

@

Remembér that this business was origi- E%;

nated with the sole purpose to cater to i

the amateur who has small orders, ALL s

OF OUR ORDERS ARE SMALL and that g

is. why your small order will never be i

side-tracked by us, A trial order wiil %

make you a life customer, You can order ';

from the above i{llustrations. ‘‘We can @

=== only stick you omce.’”’ Try us with a b

= p0c order. P

o s £6-08 Park Place @

actortes! New York =13

96-98 PARK PLACE, NEW YORK CITY  sroortsn, 8. ViEtriage, ma. e

d

avlraxiracivaxiTaxivaviraviivaxiirexiivavivavizaxii/exi/aviivaxivaxiraxil/aviiraxii7axli/eii /eviiTevirexi raxil /eI 7aXiiraXil 7aYh /e Xil/ax 7l 7a Vil /aYiirat] . o1/ /et AXIi/aViivaYil/aN T /aVLTaYH /@ /aVii/aVil/aNii/a\ 1 6¥iiVa\iVe\ Tl
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STUNTS

E have often mentioned in these columns that
there are few individuals who have such a
great and wonderful field to work in as the
radio research experimenter.

He, perhaps, has more materials to work
with, and can choose more various apparatus than in all the
other arts combined. There is hardly a material, hardly a
piece of apparatus that at one time or another cannot be
tised in some way in radio work. The most impossible ma-
terials that one could think of, are pressed into radio serv-
ice day after day.

An interesting point in case is the new amplifying
loud talker illustrated on.the front cover of this magazine.
Who would think that an ordinary lithographic stone with
a few pieces of other materials would reproduce the human
voice loud and clear, much louder and better than the or-
dinary telephone? Nevertheless, such is the case.

The radio experimenter, as aforementioned, has a tre-
mendous field open to him. There are more so-called fool
stunts, and fool experiments that he can make than any
one of us could dream of. Just the same, these fool stunts
often bring forth something useful, although we do not
wish to convey the impression that all such stunts are
good. Probably there is not one good one in a thousand
or more experiments, but if the researcher starts out with
a common knowledge of physms,,, and has also a good
knowledge of electricity in its Varl'ous phases, he ought to
be successful. at gne, time’ Qfe"aﬁother

Some years ‘ago the "Wflfter in one of his other mag-
azines, published an artlcle on talking dynamos, and talk-
ing electro magnets. Has anyone ever tried this in con-
nection with radio? The writer--very much doubts it, al-
though here is a gold min¢” for the diligent researcher

Not 'so many years ago, an engineer succeeded in
making the ordinary incandescent lamp bulb talk loudly
and distinctly. Why has no one ever used this idea for
radio purposes? And 'if an ordinary incandescent bulb
can be made to talk, why cannot an audion be made to talk
in turn? One of these days, a radio bug will give us a
good hook-up, which will do away with the phones en-
tirely. He will place his vacuum tube on a resonant base,
and with some fool circuit or another, he will make these

a

lamps talk so loudly that everything can be heard clearly
throughout the room.

This stunt, by the way, as far as the detector end 1is
concerned, is not so new. Way back in MopeErRN ELEc-
TRICS, the writer described a stunt whereby a progressive
radio bug placed a safety razor edge against a piece of
silicon. The combination talked remarkably well, as far
as is known. This has never been made use of commer-
cially, nor has the idea been developed as well as it de-
serves. There is no reason why all radio crystals should
not work in a similar manner. Perhaps by using certain
metallic points in connection with a telephone diaphragm,
we could get a direct amplification without the use of a
telephone receiver. Thig, stunt is worth trying.

Do you know that you can make a telephone merely
by driving a two-penny nail in a piecé of resonant wood,
then wind No. 18 or No. 20 gauge magnet wire around the
nail in such a way that the convolutions are loose? They
must not be tight. When the thus constructed solenoid is
in circuit with a microphone, the board will talk distinctly
if placed against the ear. Now, here is an idea for radio
bugs to exploit. It looks as if the stunt could be made
useful for radio purposes.

In the July, 1908, issue of MopErRN ELECTRICS, the
writer described loud talkers made by means of ordinary
paper condensers. If enough condensers are placed in
series-parallel, such condensers, provided they are not com-
fressed, will talk very loudly. To date, no radio experi-
menter, as far as we are aware, has succeeded in making
a condenser talk in a radio way, but there is no good rea-
son why he should not, and the experiment is eminently
practicable.

A talking condenser only works well with a potential
of twenty or thirty volts, but have we not got our “B” bat-
teries which run up quite high in voltages, and which are
just the thing for this experiment? Naturally, it depends
cntirely upon the hook-up.

The editor will be glad to hear of any experiments
made along this line, and the writer certainly hopes that he
has “started somethlng by giving these few suggestions.

H. GERNSBACK.

IMPORTANT TO NEWSSTAND READERS:

In order to eliminate all waste and unsold _copies, it be-
comes necessary to supply newsdealers only with a sufficient
amount of copies for which they have actual orders. Please
note that your newsdealer will be glad to reserve a copy
for you every month. This costs you nothmg and you will

be assured of your COpleS Hand your newsdealer a slip
of paper on which write your name and address with a re-
quest to reserve a monthly copy of Rapfo NEws for you.
This- will be the only way to assure you of your copy
hereafter.
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Storage Battery to Be Replaced as a Source of

Auxiliary Power for Marine Radio?

By ARTHUR H. LYNCH

.

e

shack, after you have told the
engincer what you think of him
and his family, even though
you did say what you thought
under your breath.

Or maybe you remember that
on some of the ships you used
to work on, during the few in-
stances when there was work
to be done, you were all duked
up to meet some sweet little
lady, in Charleston, Jackson-
ville or New Orleans, when
you forgot that it was the day
for tHe periodic reading of the
specilic gravity of the storage
cells. Remember going down
into the radio shack and
dragging the hydrometer out of
the tool box, taking a chart
furnished by the storage bhat-
tery company and procecding to
the hurricane deck where the
batteries were kept? Opening
the lid was no casy matter and
tnen ot was necessary to screw
off the vent caps from every
cell and take a rcading of the
gravity. Remember how dis-
gusted you would get when
you would come to some of the
cells in which the electrolyte
was not high enough for you
to get enough into the hydro-

The 1 K. W, Telefunken Set Installed Aboard the ‘‘Relief,”
the Current for Which is Supplied by a Comgact Motor Gen-

erator Unit Shown in Fig.

ANY vessels of today carry emer-
gency lighting equipment, either
for the recason that it is required
by law, or because its value has
long Dbeen established from an
economic point of view. Nearly every ves-
sel which boasts a radio set has some form
of auxiliary power supply which is inde-
pendent of the main engine. In a great

many instances this power supply is not a’

matfer of choice, but one of legislation.
The commercial operator will recall that
they are of various forms and many will
recall having had more than one rumpus
with the chief engineer, when the main dy-
namo was turned off and there was traffic
to get ashore. Of course, where there was
storage, even though it is not in accordance
with the best radio ethics and is against the
law, the operator has been able to get his
trafic ashore without undue attention being
paid to the potentate of the engine room.
In days gone by, and even today, on some
of the older vessels we find that there is
a small dynamo driven by a steam engine
and a ‘‘donkey” boiler. Did you ever know
of one of these machines which could be
counted upon to work when you wanted it
to? Haven't you had many a walk from
the radio shack, along the wind-swept deck
and eventually down the slippery engine
room stairs, ducking little steam !akes as
you went, in order to tell the engineer on
watch that you wanted to get some stuff off
and that you simply had to have the juice
turned on? The telephone to the engine
room, even if it does run to the radio shack,
which is a very unlikely possibility, does
not work any too well as a rule and the
engineers are not wont to answer 1t any
too promptly when they imagine that they
will have to get the small dynamo running
for you. You know how it is. The wind
blowing the spray all over you and soaking
your clothes before you get back to the

meter to make the reading?
About the time you had cov-
ered the two banks of cells,
each bank numbering 30 and
the sun getting hotter every minute and
your color getting softer as the sun got
hotter and your temper leaving you as both
these disagreeable conditions pressed them-
selves upon you, to cap the climax, you got
some of the electrolyte on your new su't
and when you went to brush it the following
day you brushed a nice patch
out of one of the sleeves and
another out of one of the knees.
Storage batteries, for auxiliary
power, NEVER. Anything but
storage batteries.

GASOLINE TUNITf UNPOPULAR

On some of the ships they
tried the stunt of operating a
generator by hooking it to a
gasoline engine, but they never
worked out very well; like the
machine operated by the “don-
key” boiler there was always
something the matter with them
just at the time you wanted to
use them. Their reputation for
reliabjlity was about as un-
savory as Ponzi’s as a financier,
I recall being on one ship
which boasted of such an outfit.
It was surely a “pippin.” Every
time the key was pressed,
“blowie” went the juice, and
every time the key was let up,
the dog-goned old machine
would start to fuss and fume
like a . “hopped” race horse,’
Every once in a while she
would back fire and shoot out
a lot of smoke and every one
of the engineers was afraid to
bother with it, for fear of put-
ting it out of order. It couldn’t
have been put out no matter
what you did to it. At any
rate, it was generally out of
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This Small Gasoline Motor-Generator Supplies the Power
to the 1 K, W. Set and to the Lamps Aboard the Ship.
It May be Operated From Anvy Part of the Ship.

order and the reason they <.}id not wart to
do anything with it was C{lat they didn’t
want to havé to be bothered with it. How-
ever, that was before the war and all the
chief engineers and oilers didn’t have their
own automobiles to practice on, or there
might have been a different tale to tell. And
that brings us down to what has been done
along that line, since that time.

THINGS HAVE CHANGED FOR THE BETTER

Such conditions as 1 have outlined and
which are common knowledge to most sea-
going commercial radio men, have been so
repeatedly brought to the attention of the
radio companies, that they have undertaken
to permit our Merchant Marine to avail
itself of the improvements made in the con-
struction of gasoline engines. -The result is
the production of a machine which will cer-
tainly effect economies in marine radio
hitherto considered impossible,

It is interesting to know that such a ma-
chine has been placed on the Merritt Chap-
man Derrick & Wrecking Company’s steam-
er Relief. From the illustration of the en-
gine room it will be observed that the in-
stallation of the unit has not cut off any
space which would be otherwise used and
it is very accessible, which is an important
point to be considered in connection with the
installation of any device which goes into
the engine room, especially on a small ship.
A steam engine connected to the dynamo
shown, or one which would deliver like
power, would take up a great deal more
room and would not lend itself as well to
local conditions. There are many striking

points to be seen in this little umt and not
the least of them is that it was necessary
to make a special gasoline tank which would
withstand a constant pressure of 300 pounds
to the square inch, for that is a rule made
by the Steamship Inspection Service, and
(Continued on page 358)
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Sishal Corps Valve Transmitter Suitable for Amateur Use
By E. H. HANSEN, C.E., U.S.N.

Note the Neatness and Simplicity of this C.W.

Good Looking, Although a Wooden Panel

N a recent trip to Antwerp, Belgium,

1 visited the Signal Corps radio sta-

tion and was impressed with the sim-
plicity and efficiency of a valve transmitter
in use there. This set was originally de-
signed by Captain Armstrong in the early
days of the war and the construction of
these sets was left to the
operators themselves. The

ing tubes of the
C.W. 931 type. A
is the antenna
coupling and con-
sists of 120 turns
of No. 16 S.C.C,
wound on a frame
six inches in diam-
eter and 12" long.
B is the grid leak,
a carbon rod with
a resistance of ten
thousand ohms. C
is the grid con-
denser with a ca-
pacity of .00075
mfd. D and E are
coils consisting of
100 turns of No.
16 D.C.C., wound
on a single frame )
double bank wound, the frame being six
inches in diameter and 12” long. F is a
condenser capacity 1 mfd. G is a small re-
tarding coil. H regulates the frequency of
the oscillating circuit and has a capacity of

Set. It is
is Used.

.00075. ] is a milliammeter of a range

from o to 60c0o. K is the radiation meter
&

| Tad

one at Antwerp maintains
continuous  communication
with Coblenz, Germany, and
the input is about 20 watts.
As the distance is over two
hundred miles, the ecfficiency

Rear View, Showing the Tubes, the Tuning and Grid Vari-
able Condensers and the Motor Generators.

with a range from o to 3 meters. The plate
current should have a value of between 300
and 500 volts, either D.C. or A.C, if the
frequency of the A.C. is 120 cycles or more.
D.C. is to be preferred, however, and the
number of small motor generator units now
offered for sale makes this easy to secure.
A filament voltage of about
six volts is necessary and
can be supplied from storage

WVAAAAMA

of the set is very high. I
recently built a set along

NI
|

the same general lines as
the ones in use by the Sig-
nal Corps and believe the
construction will interest
amateurs. The general de-
tails arc here shown by L

G

)

photos and a wiring dia-
gram.
The set consists of one

oscillator and four amplify- Amateurs.

new use to which the radio telephone

may be put, perhaps none has been
found more interesting or productive com-
inercially, considering the small cost in-
volved, than the advertising of phonograph
records by an enterprising music store man-
ager at Portland, Oregon. Charles L. Aus-

WHILE nearly every day sees some

Hook-up of a Simple and Very

One Tube is

Advertising by Radio

tin was accustomed each night to send out
phonograph music via radiophone for the
benefit of sailors at sea and any others who
might wish to listen in, from his expert-
mental station at Portland. Austin former-
ly was a radio operator on an ocean liner
and realized the monotony of many trips
and the radio-sent music proved a welcome

TR HOLH

Here is the
advertising
station from
which is sent
music
through a
phonograph.
The name of
the record, its
price and the
name and ad-
dress of the
shop where it
may be
bought is an-
nounced be-
fore each
piece. The

- radiophone

set may be
seen on the
right.

AT
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Efficient C.W. Set That May Be Duplicated by the
Used as Oscillator and the Other as Amplifier.

cells. The fixed condenser
F is simply to prevent the
plate current side and the
grid side from becoming
short circuited. It has no
effect on the frequency -of
the oscillation. The signal-
ling can be accomplished
either by insertion in the
plate current circuit or by
means of a compensating
coil wound around coil A
consisting of six turns of
No. 16 D.C.C., the key
shorting the free ends on
the back wave,
(Continued on page 348)

benefaction to many.

Clyde Freeman, manager of the Portland
Remick Song shop, heard of the novel mu-
sicals, called on Austin, and substituted a
new phonograph for the old one in use and
the very latest in jazz dance music, songs
and classics, for the collection of antiquated
records. Preceding the playing of each
record, an announcement is made telling the
name of the record, its identification num-
ber, on what make of phonograph played
and where the records may be obtained.
Austin uses a 500-volt sending apparatus,
the easy audibility range of which is
miles, although under favorable conditions
reports have been made that the concerts
were heard on the vessel Reuce, 1,400 miles
from the sending station.

Many glowing claims are set forth for
the radio telephonic advertising of music.
It enables rural dwellers to keep up with
the newest in records and music, for there
are now many receiving sets throughout the
country districts which can listen to the
concerts. The information gathered through
the air is distributed rapidly and many pho-
nograph record sales have been made to
farmers and others who have heard par-
ticularly pleasing records over the air.
Many sailors who have heard the music at
sra have purchased. upon calling at port.
There is a new business opened up among
a class of persons who never would have .

(Continued on page 348)
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The Chicago Radio Convention

By ROSCOE SMITH*

General View of the Radio Exhibition Held in the Broadway Armory in Chicago, IlI, Practically Every Radio Manufacturer and Dealer Had a Booth
in Which Were Displayed the Most Up-to-date Apparatus for the Great Benefit of the Several Thousands of Amateurs and Professional Radio Men

HIE most spectacular and educational

Radio Exposition ever held in the

history of the loyal adherents of

wireless telegraphy and telephony

closed a memorable session lasting
four days, at the Broadway Armory, Sep-
tember third.

Two thousand delegates attended the
convention, the radio enthusiasts having
journeyed from forty-five States, Canada
and Alaska, to attend the notable event,
held under the auspices of the American
Radio Relay League, the gathering marking
the first national convention of the Asso-
ciation.

More than 300 sectional clubs affiliated
with the League were represented, the mem-
bers of which operate more than 6,500 ama-
teur wireless stations . from Florida to
Alaska, and from the Pacific to the At-
lantic Oceans,

Hiram P. Maxim, inventor of Maxim’s
silencer and president of the Association,
formally opened the convention and in his
foreword gave the world a new message
from the scientists in relation to the use
of radiophones,

Plans were perfected at the convention
for Trans-Atlantic wireless tests to take
place in December, and it is expected that
amateur stations in England, France and
Holland will pick up the messages from
America. The dominant idea is to make
possible the reclaying of messages by ama-
teurs from any part of the United States
or Canada to friends in Continenta] Eu-
rope.

That the convention was really worth
while and of unprecedented scope was
exemplified by its many-sided features.
Some of the larger wireless clubs repre-
sented were the Ravenswood Radio Asso-
ciation, South Side Radio Association,

*Special Correspondent for Radio News.

Who Attended This Unique Show.

West Side Radio Club, Progressive Radio
Association, The North Shore Radio Club,
The Limited Radio A’ssociation and the
Lane Radio Association, Chicago, Staun-
ton Radio Club, Ridge Radio League,
Blue Island Ill, The Radio Amateur Club,
Carbondale, Pa., Peoria Radio Club, Cen-
tral Tllinois Radio’ School, Bloomington,
Bloomington High Schoo! Radio Club, the
Mt. Sterling Radio Association, Eureka
Radio Club, Elmhurst Radio Relay Asso-
ciation and the Galesburg Radio Associa-
tion,

Lectures were delivered by many not-
ables in the radio world at several places
in the North Shore district coincident with
the big show itself, which never abated in
its blaze of light, the eager crowds of
would-be amateurs, of real amateurs, of
professionals and the great crowds consti-
tuting the laymen who were attracted by
the most unique show staged in Chicago
in many months. All over the hall the
crackling sound of the transmitters vied
with one another to bring the crowds to
their respective booths. Outside the great
armory hundreds of automobiles had parked
and their owners joined the throngs arriv-
ing hourly on surface and elevated lines,
until the auditorium resembled the van-
guard of a national political gathering.
Fifty booths were strung along the walls
of the armory and a center aisle accom-
modated those who could find no other
space for their exhibits,

Wednesday morning ushered in the open-
ing business and organization session of
the Association at Senn Auditorium. Hiram
Maxim’s address opened the meeting and
following this a roll call was taken of
the afhiliated radio clubs, (Carried pre-
viously) Mayor Thompson extended the
welcome of the city to the delegates, while
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J. P. Freeman, district executive of the Boy
Scouts of America, outlined the progress of
radio in the Scout work. The afternoon
organization meeting of the Central Di-
vision was held in the Butterfly Room of
the Arena (or Armory), the speakers
numbering fully a dozen, in the rendering
of district reports. Later in the afternoon
a general business meeting for discussion
of interference control, time revision regu-
lations, traffic regulations, observation of
laws and legislative matters was held at
the Senn Auditorium, a series of state re-
ports were heard, the speakers being state
executives, while 'H. P. Maxim spoke
briefly on the subject of National organi-
zation. A technical meeting was held in
the evening at the same auditorium, spark
transmitting-and receiving apparatus topics
engaging the attention of the assembled
delegates, Mr. Hamilton’s talk on “Antenna
Designs for Amateurs,” Mr. Kruse on
“Practical Points on Spark Transmitter
Construction,” and Mr. West's subject,
“Spark Transmitters and Power Factors,”
being noteworthy,

Educational lectures were on the pro-
gram for Thursday morning, the speakers
for the occasion being Prof. R. V. Achatz
and H. M. Anthony, the latter selecting
for his subject,” “The History of Elec-
trical Development.” Practically the same
program was outlined for the entertain-
ment of the delegates Thursday as on the
previous day. Thursday afternoon was
given over entirely to the General Club
Organization meeting at the Senn Audi-
torium.

Thursday evening’s program covered an
interesting technical meeting for purely C,
W. transmitting and apparatus discussion,
where everybody contributed a new idea or
' (Continued on page 324)
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Transatlantic Reception Par Excellence

By WALTER J. HENRY

This Group of Four Stations Equipped With Very Directive
Loop Aerials is Used at the Otter Cliffs Station for the Re-

ception of Transatlantic Stations.

AN you imagine a station where re-

ception is 100 per cent. perfect at all

times, where static is an unknown

quantity, and where Rome, Lyons

and Carnarvon come roaring in at
1,000 times audibility in the daytime? Such
is the United States Navy Station at Otter
Cliffs near Bar Harbor, Maine. One of the
latest feats of this marvelous station was
the copying of the NC-4 plane when it was
off the Azores, a distance of some 1,500
miles, while the official range of the NC-4
transmitter was rated at only soo miles.
And all this work was done and is being
repeated daily every hour of the 24, using
only a single two-step amplifier.

One naturally wonders how such a re-
markable station came into existence. Dur-
ing the spring of 1917, shortly after the
entry of the United States into the World
War, Mr. Alessandro Fabbri, a wealthy
radio enthusiast, not content with donating

his yacht to the U. S.
Government, wished
to give a complete
modern radio station
to the U S. Navy.
Through Mr. H. C.
Gawler, New Eng-
land District Radio
Inspector, he got in
touch with the Wire-
less Specialty Appa-

ratus Company of
Boston. The engi-
neers of this com-
pany, together with

Mr. Fabbri and with
the use of a U. S.
Revenue Cutter, made
a careful survey of
the coast of Maine to
discover the best location for a radio sta-
tion. The point finally selected was Otter
Cliffs on Mt. Desert Island near Bar Har-
bor. This spot was highly desirable from
a military as well as a radio standpoint, in-
asmuch as it was visible from only one or
two points on the water.

Work was initiated at this location and
in the early summer of 1917 the station was
then completed. It consisted at this time
of an ordinary flat top antenna supported
by two towers, one 200’ and one 300" high.
The equipment consisted of a standard
1-K.W. Wireless Specialty commercial
transmitter with receiver converter and bat-
tery charging system.

Late in the summer of 1917 it was discov-
ered that this station was not only excel-
lent for spark reception, but had unique
reception from Transatlantic stations. It
was accordingly supplied with long-wave
reception coils and linked up with the

This View Shows the Inside of One of the Cabins in Which
Are Installed the Receiving Apparatus,

and Which are
Visible in Fig. 1

Transatlantic receiving system consisting of
the stations at Belmar, N. J., Chatham,
Mass., Lakewood, N. J., and Florida.

In order to attain maximum receiving ef-
ficiency it was then the rule for all of the
above stations to simultaneously copy
Transatlantic schedules. Belmar was the
central station and the portions of messages
that Belmar missed would be supplied by
any of the other stations which happened
to get it. If all stations missed it, a re-
peat was, of course, necessary.

In the spring of 1018, Otter Cliffs as well
as the other stations in the system com-
menced to suffer from static. One day
Mr. Fabbri tried the following experiment:
He took some ordinary antenna wire and
made a single-turn loop about a mile in
diameter with the wire laid right on top
of the snow. For 48 hours, perfect free-
dom from static was experienced, at the

(Continued on page 356)

A Cocoanut Vario-Coupler

Mr, C. Banders with the Coooanut Varioooupler He Made to
Beat the H. C, of Radio Apparatus.

A distinct novelty in Radio
receivers is the set built by
Mr. C. Sanders, of Peckham,
England, with which he 1is
able to receive any stations in
a radius of about 100 miles.
The set may tune wave-lengths
up to 1,700 meters and is com-
plete in every respect.

The most interesting part of
it is certainly the vario-coupler,
which consists of two cocoanut
shells of different sizes, one
rotating inside of the other in
the same fashion as the stand-
ard vario-coupler, used in all
the regenerative sets of today.
As may be seen in the large
photograph, the windings of
the primary were made on a
form, shellacked and mounted
inside’ of the larger cocoanut
shell. 'The secondary is wound
directly over the smaller shell,
which is fitted with a shaft and
a knob and rotates inside of
the primary.

The smaller photograph
shows 'the coupler in working
order with the connections of
the secondary and the aerial
binding posts on the top of the
shell. In the base are the nec-
essary tuning condensers and
the jacks for outside connec-
tions. :

This idea of using cocoanut
shells as forms for coils could
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be advantageously used by those who wish
to install a regenerative set for the coming
DX season, but who have not the money
to buy one of the expensive, shiny, up-to-
date, short-wave regenerative sets, nor the
variometers to build one themselves. A
couple of cocoanut shells, some wire, a
little patience, and you can turn out a good
vario-meter or vario-coupler real cheap.

Close-up of the Cocoanut Receiver; Note the
Jacks in the Base.

This stunt will be useful for African
amateurs who live in the deserts;, and if an
African manufacturer would put these on
the market here, they would beat all those
“moulded things,” for he could obtain the
raw material free!
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Short-Wave Regenerative Receiver

Front View of a Regenerative Receiver in Which the Ca-
pacity and Inductance of the Circuits Are Adjusted at the
A BSpecial Mounting of the Variometers Makes

Same Time.
This Easy.

SUITABLE receiver was required
for amateur relay work on 200 to
450 micters, a receiver that gave
4 maximum signal strength and one
sufficiently selective to exclude local
interference while receiving distant stations.

The following design was adapted from
a Signal Corps intercept receiver, and gave
excellent results on all wave-lengths be-
tween 150 and 750 meters. Tuning was
very sharp and a pleasing degree of selectiv-
ity was obtainable.

Referring to I'ig. 1, which shows the
schematic wiring diagram of the receiver, it
will be noted that the receiver and audion
detector arc combined in one case. The
primary circuit consists of the antenna, pri-
mary variable condenser, primary variome-
ter, primary coupling coil and ground, all
connected in series.

The secondary circuit consists of the sec-
ondary variometer, secondary coupling coil
and sccondary variable condenser. all in se-
ries. One terminal of the secondary vari-
able condenser is connected to the grid con-
denser and through the grid condenser to
the grid. The other side of the variable
condenser rins to the negative side of the
filament battery and completes the second-
ary circuit.

There is a tertiary circuit, making the
receiver of the Armstrong regenerative
type. This circuit simply consists of a third
tuning circuit similar to the secondary cir-
cuit, allowing the plate circuit to be tuned,
for regeneration or to produce oscillations
to receive undamped signals. It will be
noted that the tertiary variometer and ter-
tiary variable condenser are connected in
parallel. One side of the tertiary variable
condenser runs to the plate; the other side
runs to the positive side of the high poten-
tial battery, and from thec negative side of
the high potential battery to the telephones,
through the phones back to the negative
side of the filament battery. A by-passing
fixed condenser is connected around the
high potential battery, and telephones to pro-
vide a path for the high frequency oscilla-

o, mory Tude

Frimary I
Termimofs s,

Socondory Terminals.-

Fiig. 4

Constructional Detalls of the Variocoupler.

By NORMAN A. NYQUIST

tions which would
otherwise be im-
peded by the high
resistance of the
phones and bat-
tery. This com-
pletes the entire
circuit with the
exception of the
positive side of the
filament battery,
which should be
run through a

G!':T?I’llf

suitable filament
current rheostat to
the other filament = 6r
terminal. A very
satisfactory rheo-
stat for this pur-
pose is made by the Adams-
Morgan Company.

Now, in regard to the con-
struction of this receiver and
its novel features: the primary-secondary
coupler is shown cross-sectionally in Fig. 4,
and is shown in the photograph in the
right-hand upper corner of Fig. 3. It con-
sists of a fixed tube 314" in diameter fast-
ened to the back of the panel. On this are
wound 10 turns of 3-16 No. 38 Litzendraht

A -Stator Coils
7, Rolfor Corls

™ s

/= Swtor Wrnomeser Ledds
2 - Rofor Variomeérer lead

3 - Stotor Comzensor Fares
4 - R@lor Conaensor Flares
Wo.| 8- Rear fna of (onaensor

Frg. b5 ]
Detail of the Variometer Mounting on the Con-
denser Shaft.

wire and then varnished. The movable coil
is 214" in diameter and has 12 turns of
wire, six to a layer. From the drawing
and photograph it will be noted that a go-
degree range of coupling can be obtained
from the zero point and that a 10-degree
range of coupling can be obtained in the
negative position. This feature is to over-
come any fixed primary-secondary coupling
that may exist, due to the manner in which
the receiver is wired externally.

The most important part of the receiver
is the construction of the variometers.
These variometers are mounted on the same
shaft as the vari-
able  condensers.
An ordinary vari-
able condenser has
a minimum to
maximum capacity
ratio of two and
one-half to one.
Likewise an ordi-
nary variometer
has a minimum to
maximum  induc-
tance ratio of two
and one-half to
one. Placing a
variable condenser
and variometer in
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Rear View of the Set.
and Oondenser Are Mounted at Right Angles to the Other

&5,
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Complete Hook-up of the Set With Indications of the Vari-

ous Parts,

parallel, and both on the same shaft, work-
ing from minimum to maximum simultane-
ously, we get a wave-length range of at
least five to one. In the antenna circunit we
have a little different condition. The con-
denser and variometer are in series with
the antenna and ground, which is really a
condenser and a wave-length range of only
about five to one can be obtained. But in
the closed circuits such as the secondary and
tertiary circuit, and using specially shaped
plates and good variometers, a range of
eight to one can be obtained.

Fig. 5 shows cross sectionally the con-
struction of a variometer and the manner in
which it is attached to the variable con-
densers. It is seen that one dilccto disc is
fastened permanently to the back of the
variable condenser by three spacers. ‘Lhis
dilecto disc holds the stationary coils of one
variometer. Another dilecto disc is atiached
to the variable condenser shaft. Only one
take off pulley is required to bring out one
lead of the movable coil. The other lead
of the movable coil is connected to tlic shaft
of the variable condenser. The shape of
these coils is shown in Fig. 6, which also.
shows the manner in which they are con
nected.

To wind these coils, a brass fornt is niule,
with the sides removable so as to remove
the coils from the form after they are
wound. However, before removing the
coils they should be dipped in ceresine wax,
form and all and left to cool, so that the
coils retain their shape. All the coils are
wound with 3-16 No. 38 Litzendraht. ‘[he
primary coils consist of six turns per coil
(four coils per variometer, two stationary
and two movable), two turns per layer and
three layers. The primary coil has more
turns than the other coils, as this variometey
is in series with the antenna and antenna
condenser and requires more inductance.

(Continued on page 3i2)

Note That the Becondary Variometer
Circuits.
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Radioteleinscription
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On the left is the
transmitting appar-
atus for the trans-
mission of pictures
by radio. The spark
coil and gap may be
seen fixed on ths
base supporting the
whole set. On the
right is the receiver
with the coherer and
writing device
mounted on the elec-
tro-magnet arma-
ture.

o

SHALL endeavor in this article to de-
scribe a simple instrument that I built
myself and which can be used for
the transmission of drawings, docu-
ments or writing.

In this experimental set, the new im-
provements of Radio were not considered
and I used a Branly's coherer, which gave
me very good results. Of course, if con-
tinuous waves were used with, at the re-
ceiving end, an amplifier and relay, the
distanée over which messages could be sent
would be very much increased, but for ex-
perimentation, I did not judge it necessary
to complicate the set to such an extent.

The construction of the transmitter and
receiver is not very complicated for

ploring the whole surface of the cylinder.

At the receiving station, the cylinder runs
at the same spced as the transmitter, mov
ing with two small rods SR and the axis
screw AS. The transmitter cylinder is
made of copper and is electrically con-
nected with the two gears R, When it is
desired to send a document, a map for
instance, it is first written on the cylinder,
or a shect of tinfoil, which is applied upon
it with insulating ink, then the device is
started at both sending and receiving sta
tions where a sheet of white paper is glued
on the cylinder. When the necdle of the
picce E is in contact with the copper cyl-
inder, the electromagnet B attracts the lever

an amateur possessing a few tools

K3
T

and having enough hand-practice to

) B NN
NN

turn eut successfully a work of this
kind.

As may be seen in the diagram
and on the photograph, Fig. 1, both

A.S. AR

transmitter and receiver consist of

a cylinder having a constant angular
velocity. The only delicate point
is to adjust the speed of the motors
in the two stations so that they run
constantly at the same speed. A
centrifugal regulator helps consider-
ably in keeping the speed constant.

Referring to the diagram, it may
be seéen that when the cylinder of
the transmitting ‘instrument runs, the
two gears R run the screw S, dis-
placing the piece E along the cyl-
inder, in thé same way as the diaphragm
in the old-fashioned phonograph, thus ex-

Diagram of Connections of Both Transmitter and Receiver.

L, but releases it when the needle comes in
con:act with the insulating ink, cutting the

circuit.  The contact I then closes the cir
cuit of the primary of the induction coil and
a train of waves is sent through the aerial,

\t the receiving station this wave train
impresses thie coherer, closing the circuit
of the batiery P, and the electromagnet BR
attracts the lever bearing the ink well and
pen supphled by capilarity, and marks a
dot on the white paper covering the cyl-
inder.

It is casy to understand the complete
process, which is a repetition of what was
just explained, the drawing, map or writ
ing being reproduced by dots very close
together, forming continuous lines and re-
producing perfectly anything which s set

on the transmitter.
— It is important, in order to obtain
4 accurate reproduction, to use a screw
having a close pitch, as the screw S
\ should move the picce E very slowly,
so that it explores cvery spot of the
cvlinder while 1t rotates.

In the instrument I huilt, the cyl-
inders have a diameter of 2+:” by
415" long; with the screw S having a
pitch of .02”, four minutes are re
quired to send a full drawing cover-
ing the cvlinder entirely.

Some other devices could be used
for the transmission of pictures by
Radio. A systemi using a selcnuom
cell and small electric lamp would
prove interesting to experiment with,

[7e would be glad to hear from ex-
perimenters who build such instru-
ments and recetve photographs and de-
scriptions of their apparatus—Editor.

DX Reception Without Antenna or Ground

T may be of interest to the readers of
Ranio NEws to learn of a new field
open for Radio research work, that of

recording signals without antenna or
ground. Just how it is accomplished and
the benefit derived, I will try to make
clear in the following paragraph on this
interesting subject.

After a great deal of ex-

perimenting with various

By WILLIAM LEYH

miles, which is by no means the limit, and
[ hope by publishing this for the benefit
of the rest of the Radio Fraternity, the
distance will- be greatly improved upon, in
the near {future.

The apparatus used in the test consisted
of an ordinary short-wave regenerative re-
ceiver, such as is found on the market

types of apparatus, and
under different conditions, (e~
I have succeeded in copy-
ing =~ amateur, comercial
and Hhigh-powered, long

\~.5 megosm
Aale  Amp.
00019 RS 2 vor //}m:/
se/
Jer 800t 2

today, with detector and two-stage audio
frequency amplifier, with a wave-length
range of 150 to 350 meters. The diagram
below will explain the circuit used.

The coupler .consists of two tubes of
cardboard. The primary is 4” outside di
ameter, 314" long, wound with 42 turns of
No. 20 D.C.C. copper wire. Secondary is
3%"” outside diameter and
14" long, wound with 32
turns of No. 22 D.C.C. cop-
per wire. No taps are
taken off, as the only tun-
ing to be done is with the

coupling of primary and

wave - stations, with the coupler
everyday short-wave - re--

-4

4 g o A ‘Complete Hook-
generative receiver and de- TR0 o Without Aerial,

Y277 secondary variometers.
The variometers aré

up of the Set and Amplifier Used by Mr., Leyh in His Experiments
The 20V. Detector ‘‘B"” Battery and the COonnec- standard and may be,

tecter two-stage amplifier ¢ion From the Filament Shouid be Inverted so That the Positive be Connected to bought on the market also.

up fe a distance of 500

the Transformer.

www americanradiohistorv. com

(Continued on page 316)
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A New Loudtalker

~ 1

ECENTLY two Danish engineers,
Mr. Johnsen and Mr. Rahbek, made
public a new phenomenon, an elec-
trical attraction, a result of their
researches.

In fact, the phenomenon itself is not new,
as it was mentioned about 40 years ago by
Thomas A. Edison, but has been forgotten
since, and Messrs. Johnsen and Rahbek have
not only rediscovered it, but also found sev-
eral interesting and practical applications.

The phenomenon itself may be cxplained
as follows: If, for instance, a metallic disc
is placed on a lithographic stone and a dif-
ference of potential of a few hundred volts
is applied between them through another
electrode placed on the other side of the
stone, a very weak current of a few micro-
amperes flows through it.

While this weak current flows in the cir-
cuit, a strong adherence is produced between
the stone and the disc. It is thus possible
to obtain a very strong attraction with a
very weak current.

A Common Cause

N a great many vessels induction

in the receiver from the ship’s dy-

namo is a constant source of annoy-

ance to the operator. The contin-

ual grind in the telephones is a ter-

rific strain on the nerves and is frequently
so loud that it is impossible to read certain
signals through it and renders the use of
audio-frequency amplification impracticable.
My partner and I experienced these con-
ditions on the S. S. Mongolia, and for al-
most a year tried every means and experi-
mented with every hook-up of which we
had ever heard for the elimination of in-
duction, without much success. We had
almost given up in despair when we suc-
ceeded in solving the problem and locating
the chief cause of this induction. As in
this regard most shipboard sets are installed
in the same manner, I am convinced that

+

1

OCLi7e
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This Device, Installed Aboard a Ship, Decreases

the Induction From the Dynamo, Causing a

Humming Sound in Bﬁhzi Receiver of the Radio
ation.

Merallic Cylinder covered

with Lithographic Store,

Agate or Gelatine
\

"D/apfzm /77
of /Pece/’Zer

[T T

This diagram
shows the
loud talker
illustrated

on the front
cover of this
magazine,
connected to
a radio re-
ceiver, The
functioning
of this in-
strument
may be un-
derstood by
referring to
the sketch.

Motor
Rorating

Gl

S Metallic
Sreet

Tt ]

Messrs. Johnsen and Rahbek give as an
explanation of this peculiar effect that the
two electrodes act as the plate of an air
condenser, the difference of potential be-
tween the two surfaces being due to the
very high resistance of the contact. The
result of this is an electrostatic attraction
corresponding to the attraction observed be-
tween the plates of an air condenser, in
which the attraction is inversely propor-
tional to the square of the distance between
the plates.

In the experiment carried out by the two
engineers, the distance between the two sur-
faces was very small and the attraction very
strong. Among the various substances they
tried as a semi-conducting medium, may be
mentioned gelatine covered with an alumi-
num sheet and agate.

As may be understood, this attraction ef-
fect may be utilized in the construction of
a relay, since with a very weak current,
such as telephone currents, some powerful
mechanical effect may be produced,

of (hduction from

and [ts Remedy
By STANLEY EDGAR

the cause and remedy herein described will
apply on other ships where induction is a
troublesome factor.

The cause and remedy are so simple that
it seems as thoygh they must be generally
known, but the fact that the Mongolia and
other ships have for years been known as
“induction” ships and that many unsuccess-
ful attempts have been made to eliminate
this induction, seems to indicate that this
is not the case.

Our set was installed, as seems to be cus-
tomary, with only one main
“ground” to which was at-
tached, by means of one com-
mon copper strip, the ground
connections of the transmitter
and of the receiver, the high-
frequency protective devices,
the leads covering the various
D. C. and A. C. lines, the
transmitter panel, etc.

We found that the chief
cause of induction was the fact
that the primary of the re-
ceiver was connected to this
common ground and thus di-
rectly connected to the cover-
ing leads of the D. C. lines and
other causes of induction.

We found that if a separate
ground, connecting to the hull
of the ship some distance away
from the main ground, was used

- Fg 24 =

THE STONE RELAY

The first experimental apparatus built by
the Danish engineers consisted of a cylinder
cut into a semi-conductive material such as
lithographic stone, agate or gelatine.

On this cylinder is applied a thin sheet of
conducting material, one end of which is
fitted with springs to adjust the pressure of
the surface in contact with the cylinder, as
shown in the diagram. The other end of
the sheet is connected to the diaphragm of
the receiver. When the motor runs the cyl-
inder, if a current is applied between the
sheet and cylinder, the attraction effect
causes the sheet to stick to the cylinder,
pulling it in its rotating motion. As soon as
the current is cut off, the sheet is released
and it comes back to normal position.

If the current impressed on the sheet and
the cylinder is a variable current, such as
a telephonic one, produced by the speech,
the attraction between the sheet and the
cylinder will vary constantly, transmitting
its motion to the telephone diaphragm at-
tached to one end of the sheet. The effect
being greatly magnified, a very strong sound
is emitted by the telephone receiver, acting
as a loud talker,

In the former experiments, it was found
that using a disc 2” in diameter fixed to the
arm of a balance and applied to the stone
with a potential of 400 volts between the
electrodes, it required about three pounds
to pull the disc apart. The current flowing
through the apparatus was extremely
minute,

In some experiments tried with a stone
relay, a violin was used as a resounding box
and attached to the sheet instead of a tele-
phone diaphragm. Both music and speech
were clearly and strongly reproduced. Of
course, many other applications may be
found for this interesting novelty, and opens
‘ii' new field for experimentation along new
ines.

the Ship’s Dyhamo

for the receiver, induction was practically
eliminated. In practice we utilized for our
receiving ground the steam radiator in the
wireless room, which passed through to the
next deck and connected to the hull at some
point remote from the main ground con-
nection.

The slight induction which remained was
eliminated entirely by the following means:

(1) Connecting a large capacity condenser
to each of the main D. C. lines with their

(Continued on page 314)
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Using These ‘Cirouits  Enables the Operators Aboard Ships te
Cut Out the Induotion From the Bupply Line, so Detrimental

to Good Reception.
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The Super-Differential Circuit

HE theory of the super-differential

dircuit is advanced to promote the

possibility of eliminating certain

kinds of interference as encountered

during the reception of Radic sig-
nals. It is believed static, as well as an
interfering station, can be completely elim-
inated should the static and interfering sta-
tion be at a certain angle from the receiving
station.

If you follow the theory closely you will
surely agree that static and other interfer-
ence originating in these certain zones will
be completely eliminated and further, there
should be no decrease in the strength of
signals desired to receive, should the circuit
be adjusted correctly.

To get at the base of the theory let us
say for example:

We have an inver.ed “L” antenna placed
North and South, and due North some few
hundred miles is the station we desire to
receive from; his sending wave is 2,000 me-
ters, but there is also a strong station work-
ing on 2000 meters due Northeast of us
and his signals “come in” equal in strength
with the station due North of us—to copy
either of the stations would be a useless at-
tempt as long as the two are sending at the
same time.

In our Frst attempt to eliminate the in-
terference caused by the station Northeast
of us, we bring a ‘“loop receiver” into play.
We will place the loop receiver in a position
so that its plane will be East and Wost—
with the loop in that position you will
agree that we cannot receive signals
from the station due North of us,
but the station to the Northeast will
be audible on the loop receiver about
one-half of its normal value. We
will now go back to the inverted “L”
receiver and tune- it also for 2,000
meters and then connect the plate
circuit of each receiver to the differ-
entially wound transformer, that is,
connected so the current received in
one of the plate circuits will oppose
the flow of current received in the
other plate circuit.

Then when we connect the phones
across the secondary of the trans-
former, we find that the station due North
of us “comes in” with its usual strength
while the station in the Northeast “comes
in” with a strength of about one-half its
usual audibility.

Now, by referring to Fig. 1, we will find
the “hook-up,” and the theory of operation
may be as follows:

Receiver No. 1 (the inverted “L”) re-
ceives full strength signals from the North
station which is sending on a 2,000-meter
wave and also receives strong signals from
the Northeast station, which is sending on a
2,000-meter wave, while the loop receiver
No. 2 receives no signals from the North
station, but receives semi-full strength sig-

6V
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Flg. 3

This Oirouit is the Same as Fig, 2, But Simplified so That
Only One Tuning and Detecting Cirouit is Needed,

By LEONARD HANSON

nals from the Northeast sta-

tion. As the signals received ‘7
on each receiver oppose each
other at the ditferential trans-
former, and there being no op-

pwervred L gecerver 1

posing signals for the station %

due North of us, the differen-

Tickrer col/

tial circuit lets these signals
pass, while the signals on the

loop receiver are one-half the
value of the signals received on
the inverted “L” receiver, hence
the opposing signals are of one-
half value; therefore, the dif-
ferential transformer cuts the
interfering signal to one-half
their former value.

Right here you may say “we
gain nothing of practical value,
as with the loop receiver alone
we can eliminate the station
Northeast of us and receive L
the station due North with a =
receiving current of about one-
half its normal value” In
that we agree, but I maintain
that it should bring out another
idea: As we have half-way
eliminated the interference caused by the
station working to the Northeast we may
completely eliminate it by replacing the in-
verted “L” receiver with another loop re-
ceiver. Let us suppose then that we re-
place the inverted “L” receiver with an-
other loop receiver; we will now place the

%}‘ )

=
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Fig 1
Using a Loop Aerial in Conjunction With a Regular Receiving
Set, and a Differentially Wound Transformer Helps to Cut
Out Interference From Stations Sending on the Same Wave-
Length,

question be asked, “Who knows where the
static oscillations originate?” Surely, they
originate at certain angles from our an-
tenna. At least then, we must concede that
one-half of the static interference will be
eliminated.

There will be no heterodyne effect pro-
duced between the two receivers due
to the fact that the loops are at right

1l

I
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angles from each other.and secondly,
due to the fact that each receiver 1s
tuned to exactly the same wave-
length.

It will be found possible to receive
and send at the same time on the
same wave-length by closely balancing
out the sending station's current;
however, the loops would have to be

Qe ent i,
oS former

Flg. 2

Instead of an Aerial and a Loop, Two Loops May be

Giving a Greater Selectivity.

loop receiver No. 1 as shown in Fig. 2 with
its plane in the direction North and South.
We will let the loop receiver No. 2 stay in
the same plane of direction Fast and West.
Now, by tuning each receiver for a 2,000-
meter wave, we will be able to hear the
station due North of us with a full strength
signal, while the station Northeast of us
cannot be heard when the phones are con-
nected to the secondary of the transformer
winding, due to the fact that the signals
are balanced out; however, each loop re-
ceiver gets that station with equal current
strength, although one-half its normal
strength, due to the same angle of each
loop from the Northeast station.

This brings out another point
of the theory, as we will find
that any number of stations
workxpg on 2,000 meters, which
lays in the directions North-
east, Northwest, Southeast or
Southwest, will be completely
eliminated; or again, stations
working on 2,000 meters which
lays off the true North, South,
East or West directions will be
partly, if not completely, elim-
inated. Further, static inter-
ference would be completely
eliminated should the point of
their origin lay in the North-
east, Southwest, etc., directions
from our receiver. May the

qw0v
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at right angles from each other as
usual, and the balancing adjustment
would have to be made by bringing
one loop closer or further away from
the vertical aerial “lead in” wires,
until the point is found where each
loop receives the same amount of current
from the sending aerial.

Now, by referring to Fig. 3, we will sim-
plify the super-differential circuit by mak-
ing it so that its adjustment can be more
readily made. We will employ two loops
of the same inductance, one placed inside
of the other, but at right angles from each
other. Now any station in a direction par-
allel to either loop can be received with full
strength signal, but any station with an
angle of direction from the true parallel of
either loop will be eliminated directly pro-
portional to the angle from parallel to either
loop. That is, the stations completely elim-
inated will be stations whose directions lay
in the angles of 45, 135, 225 and 315 de-
grees from either loop. This will be un-
derstood by the fact that any stations within
these angles from our loops will induce
simultaneously the same amount of current
in each loop and the loops are connected so
that this current set up in one loop will op-
pose the flow of current set up in the other
loop. Therefore, complete elimination of
these stations will take place, and it is ob-
vious that static interference originating in
these certan angles will be completely elim-
inated.

It would prove interesting to experiment
with this circuit on amateur and commercial
wave-lengths in districts where Radio traffic
is heavy in order to receive DX stations in
spite of statics and interference.

Used,
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New Radio Apparatus

Dial Rheostat

This Combination Dial and Rheostat Saves Space
Inside of a Cabinet and Has a True 360°
Reading Scale.

A new combination of a rheostat mounted
inside of a dial, has recently been devel-
oped by a firm whose specialty is this kind
of instrument.

As may be scen in the photograph, the
groove containing the resistance element,
being recessed in the back of the dial, al-
lows the latter to clear the panel by the
usual distance of vs”. A brass bearing in-
sures a true running dial and smooth action.
The resistance element is a spring of non-
corrosive resistance wire and may be re-
‘placed, if burned out. An “off” position is
provided and a stop on the dial engages the
stationary contact at the extreme positions.
The rotation of 360 degrees insures a fine
adjustment.

The main advantage of this new type of
rheostat is that it saves space inside of the
cabinet and requires only two holes drilled
in the panel to mount it. The resistance
is 5 ohms, with a carrying capacity of 2
amperes.

Photos by courtesy of Parkin Mfg. Co.

to manufacture, thus the cheapness of this
instrument. The mica insulation makes it
possible to use this condenser in low power
C.W. sending sets, and for reception, it may
be used in circuits where capacity of .o005
mf. is required, although the real capacity
of the condenser is about .0007 mf., with a
minimum of .00006 mf.

Good contacts with the armatures are ob-
tained through soldered leads mounted on
the condenser and which are used for con-
nections with the outside circuit.

Photo by courtesy of Crosley Co.

Filament Control Jacks

In accord with the general trend of the
times, which is away from the multiplicity
of switches which marked the “big set” of
former days, is brought forth by the Fed-
eral Telephone and Telegraph Company
the so-called Filament Control Jacks.

The Filament Control Jack does not differ
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aAn (mproved “B” Battery

In This New ‘‘B” Battery, Any Cell May Be
Replaced and the Voltage May be Varied by
Steps of Qne and a Half Volts.

All of those who use some block type.
22Y5 V. “B” batteries, know the disadvan-
tage inherent of the sealed batteries, as only
one bad element may put a whole battery
out of service, as the block is sealed, and
cannot be easily repaired, nor refilled.

In a new model of plate battery, recently
placed on the market, the connections be-
tween the cells are accessible, making it
possible to change one element, which is
either discharged or defective and to clean
the contacts, if necessary. The advantages
claimed by the manufacturer are: First, the
possibility of varying the voltage of &t
entire unit by steps of 114 volts; s=coad,
perfectly noiseless operation, duc to good
material and special electrolyte used in the
cells; third, the possibility to replace any
cell which may be obtained separatzly, from

_ the dealers.

This last advantage is certainly a great
improvement, as it is possible to use all the
cells until they are really down instead of
throwing away a good many of them which
could still e used, as sc often happens with
the sealed type of battery.

CPhoto by courtesy of the Hipwell Mfg.
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A New Type of Variable (% ) Complete Radio Receiver
Condenser o T R AR Sl TR Vs for Beginners, at a

Among several other types of variable , 7 h e

condensers, which could be seen at the z—Te Stcomor

C=3581"W GRiD Comndtnsta - {ZZG-W
3—To A" Bar © VouTs

D=Derecron Tuse TRANSFORMIR
L=250"W 2 Mt6 GRiD LEanr

Popular Price

Chicago exhibition, iS the model here il- 4~To B BaT 1871030 Vouts  A=Amrurer  Tuses
i 5—7To 0 BAT. 401060 VOLTS  R= RHLOSTAT

lustrated, which is a radical depa{ture from
the rotary type. The dielectric is of mica
and the two armatures open as a book. The
capacity is varied by increasing or decreas-
ing the distance between the two plates;
this is accomplished by a cam mounted on
the shaft, and a spring which pulls back
the movable plate when the cam is turned,
so that the distance between the plates in-
creases. .

The main advantage of this condenser is
simplicity, as there are no complicated parts

This Type of Variable Condenser Has a Mica
Dijelectric and May be Used in I.ow Power C.W.
Circuits,

"3667
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Using These Jacks in an Amplifier Circuit, Only

the V.T.’s Used Are Lit Up Automatically When

the Phones Are Plugged in, as May be Seen in
the Hook-up,

in construction from other types of stand-
ard telephone jacks, but its use in the hook-
up given by the accompanying figures is a
recent development which is due to the en-
gineers of this company.

The function of the Filament Control
Jack is to obviate the necessity. for filament
current switches for detector and amplifier
tubes. It also eliminates switches between
amplifiers and between amplifier and de-
tector. A saving in filament current which
is wasted under customary operating con-
ditions by leaving bulbs burning while not
in use. With this system, pushing in the
phone plug. connects the receivers to the
circuit at the detector or desired stage of
amplification and lights the bulbs, all in one
operation,

If noting Fig. 1, it is desired to use de-
tector, simply push receiver plug in the
first jack and first bulb will light. If first
stage of amplification is desired place plug
in second jack, both detector and first step
amplifier bulbs will now light and the sta-
tion will operate with one-step amplifier.
Similarly for.-added stages of amplification.

Diagram by courtesy of the Federal Tel. & Tel. Co.

wanww americanradiohistanz. cam

In order to popularize Radio and make it
possible for everybody who is interested, to

* experiment with a real Radio set, a manu-

facturing company of well-known reputa-
tion has developed a complete outfit, selling
fcf>r ?1 low price, which is within the reach
of all.

The outfit comprises a receiver of the
single circuit type, equipped with a crystal
detector and having a range of wave-length
of 175 to 2,600 meters, making it possible
fqr the experimenter to receive amateurs

(Continued on page 357)

This Receiver Having a Wave-length Range of

175-2,600 Meters is SBupplied With All the Neges-

sary Parts to Erect a Receiving Btation, It is

Simple in Operation and Will Certainly Melp to
Popularize Radio,

P S —— Ty
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Show Your Goods

HE most wonderful thing about
radio is the number of people who
have never yet seen a set or heard
a signal. Next to that comes the
number of radio dealers who sat

in their shops last summer with all kinds
of apparatus stacked high on their shelves,
the “bills payable” spindle full and the
order spindle empty.

Every time I visited a radio store that
was in the doldrums, my fingers itched to
get hold of some of the regenerative re-
ceivers that were bringing in nothing but
duns and interest charges and take them
out to show them to some folks I know
and to some whom I don't know, but
would like to.

By showing apparatus, I mean to dem-
onstrate it so that the person to whom it
is shown will realize that he can operate
it himself and get some fun out of it

The way radio dealers show their goods
sometimes resembles the method by which
the American Museum of Natural History
shows its seismograph for recording earth-
quakes, but it is not so good, because you
can’t see the wheels go round in the radio
sets that stand in shop windows and show-
cases. The seismograph sells itself, aided
by a plain description illustrated with dia-
grams and posted conveniently near. You
look it over, read the description, explain
it to your wife just as con-
vincingly as though you knew

By ARMSTRONG PERRY

his hands on the controlling knobs, you
have formed an outlet and completed the
circuit. It may be as small as the first
trickle of water that left Lake Erie in pre-
historic times and ran off in the direction
of Lake Ontario, but that first trickle
washed out a little channel that became
the bed of the Niagara River, and the
river cut a path for itself through solid

.rock and now produces kilowatts enough

to supply all the radio stations in the coun-
try. The channel that you start in the
mind of a man by getting him to act
on the interest which your apparatus has
aroused is something which even he can-
not eradicate. It is an unchangeable law
of mind that an impression received
through the senses, reinforced by an ac-
tion on the part of the muscles, produces
association fibers in the brain which make
that impression permanent. Thereafter
that man can never see a piece of radio
apparatus without thinking: “I tuned in a
signal once.” It establishes an interest
which means a sale just as soon as he
meets a salesman who finds out how to
adapt apparatus and terms to the condi-
tions surrounding the prospect. It may re-
quire time and effort to broaden and
deepen that channel of interest so as to
get the most out of it. You may cut in
a two-step amplifier and a loud speaker

everybody can Dbe intcrested in. All vou
have to do is to show a man that he can
work the set and hcar something.

Just think ofthand of the number of
places wherc radio apparatus could be dem-
onstrated with only the expense of trans-
portation; where a demonstration could be
offered as an act of helpful courtesy and
be received with grateful enthusiasm and
very likely with a check to cover expenses.

There is a publication called “World
Convention Dates,” in which cvery line is
a suggestion. Take a national bankers’
convention, for example. Would any con-
vention committee turn down an offer to
install radio service at the convenfion hall ?
I doubt it. Men find a peculiar satisfac-
tion in saying, “We got that by radio,” for
it sounds, and is, up-to-date.

The grocer could not get in with an
egg exhibit unless he had golden eggs and
took along the goose that laid them, but
the radio man could go and the bankers
would thank him for going.

He could give them the weather fore-
casts and press. He could arrange for get-
ting through messages for prominent dele-
gates via the A. R. R. L., or other relays,
and for passing back convention news of
local interest to home newspapers, With
proper preparation he could let them hear
some great European station transmitting

news that any financier would
be mighty glad to get an hour

what you were talling  abouat, 0 -~ ahead  of the other fellow.

and agree with her that it is
a great machine.

Now that is as far as the
seismograph neceds to go. There
is no use of starting a slogan:
“A  seismograph in every
home.” If any earthquake
shock occurs that is heavy

enough to interest common well. While Mr. Perry does not say so, every amateur can
folks they will not need any read between the lines that here is the chance of a lifetime for

ERE is another of Mr. Perry’s “corkers.” We would advise
every amateur to read it carefully. Any Radio dealer who
misses reading this article will be out a small fortune.

Here is an article both for the amateur, and for the dealer as Panauet, a radiophone transmit-

Would that interest them? Try
it! Put up a sct in your local
bank and bring in a few quo-
tations.

With a loud speaker on the
guest table at the convention

ter somewhere and a few tips
from the convention joker, he
could stir up fun enough to

apparatus to  advise them of him to go out and hustle. There is not a Radio dealer anywhere make up for the after-dinner

its arrival. But why leave ra- -
dio reccivers in the same class
with seismographs?

It is not enough to have peo-
ple look on and say “Oh!” and

who would not be glad to employ a dozen amateurs on a com-
mission basis to do the work as outlined by the author.—Editor.

specches. If he was wise
cnough to get the right banker,
a radio novice with common
sense and a sensec of humor, to

“Ah 1”*and“Tsn”t that rraarv- I 0000000000 R

elous!” To stop there is like

bringing your best girl to the

point where she looks soulfully into your
eyes and exclaims: “I think you are per-
fectly wonderful!” and then failing to ask
her the all-important question. There is
no profit in exclamations. It takes sales
to bring in the shekels.

The way to get the “O-O’s” behind a
decimal point on a check, with some fig-
ures on the other side of the point, is to
follow a principle which is as old as
the hills. Professional educators discov-
ered this principle after practical people
had been using it for twenty odd centuries,
and they named it “the educational cycle
of activity,” so that it would sound like a
brand new thing. The simple fact behind
the high-sounding title is that a person can
see a thing, hear a sound, smell an odor,
feel and taste all sorts of things, -without
their making any great impression on his
mind or changing his habits. As long as
everything is coming in—through his eyes,
ears, nose, tongue and skin—and nothing
going out, he is like the dead sea or the
quicksand, always swallowing, but doing
no good. But the instant you give a man
an outlet so that the incoming impression
is expressed in action, you complete the
educational cycle of activity, and habits
begin to form, ;

When you. take a man who is gazing
interestedly at a radio receiver and put

and then only be able to sell a galena de-
tector and a single 75-ohm phone, but if
you will get that far and follow it up
and make sure that the little set brings in
something, there surely will be other ord-
ers to follow.

Taking care of the man who comes to
your shop is at the present stage of the
game like depending upon trout to swim
down through your gutter to be caught.
A grocery store man only has to figure
on his location. Everybody has to eat
and he only has to get in the way of the
maximum number of hungry folks in order
to give himself a chance. The radio dealer
must do more than that. He must take
his goods to the people. He cannot even
depend upon their looking in at his window
display.

It seems like a disadvantage, but is it?

The men who pack and sell groceries
must continually cudgel their brains to pro-
duce some new idea—a name or a pack-
age or some product distinctively better.
The fellow who sold just eggs a few years
ago has had to learn to sort his hen fruit
and invent catchy designs to conceal the
fact. that they all come out of the same
crate. Eggs are an old story and there
is no romance or thrill in price and quality.
But the radio man has something that is
new to almost everybody, something that

operate the set on the table, he
would score a clean bullseye,
and one shot in the little black
ring does more business than a
targetful of ones and twos.

Every convention brings together its own
peculiar types of men and its own group
of radio opportunities. Every hour of the
day there is a chance to do some influential
man a favor by giving him a brief ex-
planation of radio and letting him oper-
ate the receiving set himself. Men re-
member with especcial distinctness courte-
sies extended when they are strangers in
a strange town. Every man who goes
home from a convention and reports as
one of the high spots: “A fellow showed
me how to use a wireless outfit, and it
wasn’t as hard as I thought it would be,”
is as valuable an advertisement as the 'model
who wears. the rnew “style gowns up and
down Fifth Avenue. He gets a lot of peo-
ple thinking about radio and then they no-
tice the ads and the window displays and
their interest grows and begins to lean to-
vyard the dotted line where purchasers
sign.

The fact that these strangers go back to
spread radio propaganda in their own
towns instead of the dealer’s, will not worry
the man who shows his goods at conven-
tions with a far-seeing eye. There must
be team-work, of course, each man cov-
ering his own territory for the general
benefit of the business. It all equalizes in
Contnued on page 336)
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A Study of the Antennha System

rFrg 1
In This Circuit Having Some Inductance, Ca-
pacity and Resistance, the Ammeters Would All
Read the Same if an H.F, Current Flowed in
the Circuit, for it is a Closed One.

T is the object of this paper to present

for amateurs a brief explanation of the

fundamental principles underlying the

antenna system. Too genecrally, the

amateur’s idea of the antenna consists
solely in regarding it as a capacity and an
inductance and stops there. While it is true
that it may be so regarded, there are other
details in the theory of the antenna system
which clarify this conception and contribute
to a better comprehiension of the subject,
and will enable the amateur to explain a
great many of the antenna phenomena which
he reads about and bucks up against. The
antenna should be understood no less thor-
oughly than any other part of his radio set,
and this article will assist in such an un-
derstanding.

The antenna, as is well known, is an open
circuit, i. e., its circuit is not closed by a
lumped inductance or capacity, but is closed
by the capacity or condenser formed by the
antenna structure and the earth. It may,
therefore, be simply represented by an
equivalent closed circuit consisting of a
concentrated inductance and capacity. There
is, however, one important difference be-
tween the antenna system and an equivalent
closed circuit. This difference may be

A%vuzwra\
/i 2 rreg
o 2z 4 P &6 8
Fig &
Reactance Curve of an Aerial for Various Fre-
quencies,

shown as follows: In the closed circuit in
Fig. 1, suppose we place ammeters at the
points marked A1, A2 and A3. If a radio
frequency current flows through this cir-
cuit and the ammeters are all alike, the
readings registered by each ammeter will
be the same. In other words, in a closed
circuit formed by a lumped inductance and
capacity, the current is the same at all parts
of the circuit. However, in the antenna
system represented in Fig. 2, the conditions
are entirely different. If we were to place
ammeters at various points along the an-
tenna, as represented, we would fmd that
the meters all read differently, but in a con-
sistent way. The meter near the ground
would read a maximum and the meters fur-
ther along the antenna would read less, the
nearer the top the smaller the reading. The
reason for this is that the antenna system
is one in which the constants of inductance
and -capacity are not concentrated, but dis-

By C. M. GRABSON

tributed along the length of the antenna.
This is shown in Fig. 3, where the distrib-
uted capacity and inductance is represented
by dotted figures. Thus the current leaks
through the distributed capacity at various
points along the antenna to ground, and so
the current in the antenna varies from point
to point. Similarly the voltage along the
antenna will vary from point to point. This
variation of current and voltage along the
antenna is capable of being represented by
curves, and in the case of the simple ver-
tical antenna shown in Fig. 4, the variation
is shown by the two curves along its length.
These curves show that at the base of the
antenna the current is a maximum, while
the voltage is zero (ground potential) and
at the top of the antenna the current is zero
while the voltage is a maximum. Thus the
voltage and current differ in phase by go
degrees. This oscillation is that of the fun-
damental wave-length of the antenna. The
antenna may oscillate at other waves, as for

Currenis & Volloge
aIstribulion curves
along verrica/ /g

.
vortage Wove'

Current Waove

Flg 4

This Sketch Shows the Value of the Voltage
and Intensity Along an Aerial

example at its harmonics, and the form of
the current distribution will be slightly dif-
ferent, but the current must always be a
maximum at the ground and the voltage a
minimum, while at the top the conditions
are reversed. .

In speaking of the capacity and induc-
tance of an antenna, generally these terms
are very loosely used; thus, there is the
static, low frequency, and high frequency
inductance of an antenna. Similarly there
is the static, low frequency and high fre-
quency capacity of an antenna. These terms
will be made clear by the following ex-
planation,

CAPACITY

I{f the antenna under discussion were uni-
formly charged along its length to a given
potential, that is, if each unit of length of
the antenna were at the same potential as
every other unit of length, then each unit
of the antenna would carry the same charge
of electricity and the capacity of the an-
tenna thus obtained is the “static” capacity.
This condition is arrived at by charging the
antenna with a source of constant. potential
or by a very slowly varying potential. This
“static” capacity is thus the same as the low
frequency capacity of the antenna. How-
ever, when the antenna is traversed by a
high frequency current or charged by a high
frequency potential, the distribution of the
potential is not uniform along its length, as
seen from the voltage distribution curve of
Fig. 4. Consequently, the high frequency
capacity is different from the “static” or
low frequency capacity. In calculations of

iils

s 000000

Cs
F19. 6 I 5

An Aerial is Equivalent to the Closed Circuit
on the Right Having Inductance and Capacity.

rlg 2

If Ammeters Were Inserted at Various Points
Along the Aerial, They Would All Read Dif-
ferently for the Reason Illustrated in Fig., 4.

the capacity of condensers and antennae it
1s usually the low frequency capacity which
1s calculated.

INDUCTANCE

In a similar way, if a D, C. generator
were inserted in the lead-in of the antenna,
the current flow along the antenna woyld
be the same at all points of the antenna.
Thus there would be a magnetic field pro-
duced, which would be the same at any point
of the antenna. The inductance thus ob-
tained is again the “static” inductance of
the antenna. However, for alternating cur-
rents, the current is not the same along the
di'ﬁ’erent points of the antenna, as seen from
Fig. 4.- Consequently there is a difference
between the “static” inductance of the an-
tenna and the low frequency and high fre-
quency inductance. The inductance of coils,
which is calculated by the usual formula, is
the low frequency inductance. There is a
correction which has to be applied to the
low frequency value in order to obtain the
high frequency inductance, but sometimes
by proper design this correction may be
made negligible.

There is, however, a definite relationship

cgaacty current o Larlh
= g 3

This Sketch Illustrates What is Meant by Ca-
pacity of the Aerial. It is the Same as if
it Was Oonnected to Several Condensgers, as
‘Each Point Along the Antenna Has a Capacity
Varying With the Distance to the Ground.

[]
L

'
|

between the “static” inductance and low
frequency inductance of an antenna. With-
out going into the mathematics of the ques-
tion, it may be said that it can be shown
that the behavior of the antenna is similar
to a reactance whose curve is a standard
cotangent curve, shown in Fig. 5. By an
analysis of the equation of this curve, it is
found that the low frequency inductance of
an antenna is one-third the value of the
“static” inductance of an antenna. Thus if
the “static” inductance be represented by
Ls and low frequency inductance by Lf, then
f =1 Ls
Consequently, since the “static” and low
frequency capacity of the antenna are the
same, an antenna of “static” capacity Cs
and “static” inductance Ls may be repre-
sented by a closed circuit of capacity Cs
and inductance 24 Ls, as shown in Fig. 6.
Much important information about the
behavior of radio frequency circuits may be
(Continued on page 332) '
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Awards of $100 Radio Accessory Prize Contest

For Small Sets or Other Purposes, This Knob
is Very Convenient; it Has the Scale Engraved
on it, Thus Doirg Away with the Dial.

—Designed by Richard Baker.

FIRST HONORABLE MENTION.
An Improved Binding Post.
By Frank Dieringer.

The binding post using a thumb nut to
hold the wire fast is one of the most com-
monly used binding posts. It presents a
good appearance on a radio set, but when
one turns the thumb nut down in order to
fasten a wire under it, the wire has a ten-
dency to follow around the binding post.
When this occurs the connection may not
be a good one. The binding post which I
will describe eliminates this disadvantage.
It operates on the principle of a wvise.” It
presses the wire without dragging it around
the binding post.

The stem of the binding post “M” in
figure “A” has two flats filed or milled on
it. These flats are parallel to each other.
On this particular binding post the distance
across the flats is 7/64” and the diameter
of the stem is 11/64”. A washer is made
of brass #%” thick in which the hole at the
center is made to fit the stem of the bind-
ing post. The diameter of the washer, be-
fore the edge is turned over in this case
is 13",

Figure “B” shows the washer before the
edge is turned over. The next operation is
to put the washer in place on the stem of
the binding post, then screw the thumb nut
down tight. The edge of the washer is
turned up over the lower shoulder “S” in
figure “D.” This can be done with a ham-
mer. (If this was to be put on a produc-
tive basis, this operation would very likely

be done by machine.) After the edge of
the washer is bent over all around, the next
thing to do is to chuck the binding post in
a lathe or on a drill press in order to polish
the washer. To improve the appearance of
the binding post, the washer can be nick-
eled. The binding post is now ready for
use. When the thumb nut is turned so as
to raise it, the washer will raise with it, but
since the hole at the center of the washer
is made to fit the stem of the binding post,
the washer will not turn around. There-
fore, the only movement of the washer is
up and down. It acts like a vise, for it
presses the wire without dragging it around
the binding post.

SECOND HONORABLE MENTION.
Luminous Scale for Dials.
By Philippe A. Judd.

The idea I submit to the accessory prize
contest consists of a dial with luminous scale
and numbers.

Instead of filling the numerals and lines
engraved in the bakelite with white lead, I
propose to fill them with luminous paint, as
already done on several other things.
Thanks to these luminous dials a set could
be tuned in darkness or when in a place

Thumb Nut D

A Washer Sliding Along the Threaded Rod of
This Binding Post Presses the Wire Flat and
Prevents its Being Twisted Around When the

Thumb Nut is Screwed Down.
—Designed by Frank Dieringer.

where the light is not very good such as in

camp, etc. R
The formula for the luminous paint is:

Here is a Rheostat With Vernier for Tube
Requiring a Fine Adjustment of Filament Cur-
rent.

—Designed by Rudolph R. Young.

Strontium Thiosulphate .. 6o parts (WT)
5% acidified alcoholic solu-

tion of bismuth nitrate. . 12 parts (WT)
5% alcoholic solution of

uranium nitrate ........ 6 parts (WT)
Mix, dry and heat for 1 hr. at 2,372° F.

The color of this solution is emerald.

THIRD HONORABLE MENTION.
An Improved Filament Rheostat.
By Rudolph R. Young.

In the sketch shown above may be seen
the new type of rheostat I designed and
which is fitted with a vernier adjustment.
As may be seen two resistances are mounted
on the same base, one has a value of 10
ohms and the other of 1 ohm. The two
blades are connected to a concentric shaft
and may be controlled separately.

A rough adjustment is first made with
the 10 ohm resistance and a very fine ad-
justment is obtained with the 1 ohm unit.
This is especially useful for tubes having
a critical adjustment.

FOURTH HONORABLE MENTION.
Knob Scale Combination.
By Richard Baker.

I wish to enter this idea in your prize
contest. The object is to put the scale on
ordinary knobs, instead of having dials.
The knobs can be any style or any size,
although they should have a smooth sur-
face near the edge for the engraving. Any
size scale can be put on the knobs of course.
These knobs would be especially adaptable
to portable sets where they would take the
place of large awkward dials or big scales,
and although being smaller they would give
as much efficiency.

The Production of Continuous Oscillations in Circuits
Which Contain Capacities of High Ualue
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Frg. 1
With This Oirouit Undamped Waves of Any
Wave-Length May be Generated. A Range of

100 to 30,000 Meters May be Obtained by Ad-
justing the Value of the Condensers Ol.

By JOHN SCOTT-TAGGART

It is frequently desirable to produce a
source of oscillating current which may
be adjusted between wide ranges of {fre-
quency by the simple continuous action of
a variable condenser. The most usual cir-
cuit for the production of continuous oscil-
lations with a 'three-electrode vacuum valve
involves the use of a retroactor coil which
operates only over a certain range of wave-
lengths. This range may be considerably
increased by winding the retroactor coil
with resistance wire, but even so it is not
possible to cover the wide ranges to be
achieved with the circuits about to be de-
scribed. Apart from the question of the
retroactor, if we turned our oscillatory cir-
cuit with a condenser we would find that,
when the capacity of the condenser was
above a certain value, the vacuum valve
would cease to oscillate.

The circuits shown in Figs. 1 and 2 may
be used for the production of oscillations of

wwWwW americanradiohistorv com

practically all frequencies. For example,
with a variable condenser having ebonite-
dielectric and a fixed inductance of small
value, a range of from 100 meters to 30,000
meters was obtained solely by adjusting the
(Continued on page 318)
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This Cirouit Works on the Same Principle as'
the One in Fig. 1, But an Amplifier is Used to
Boost Up the Oscillations Produced,
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Long Wave Reception
By VICTOR ANDREW
24000, 1 _ stations, but those given are When NSS and WGG are both working,
= those actually copied. N5S hetrodynes WGG so that he can be
Ve r Location Call Type of wave Wave-length
o / Bordeaux, France .............. LY b 23,410
»000 / Annapolis, Md. ................. NSS b 17,300-10,000
L 7 Tuckerton, N. J................. WGG a about 16,800
/ New Brunswick, N. J............ WII a 13,600
L V4 | P Marion, Mass. .................. WSO a 11,500
— Vi « > Sayville, L. T............. g NDD b 11,600-9,800-7,800
1= > ~ Arlington, Va. ................. NAA a about 11,000-6,000
T ¢ / = Cayey, P. R................. ...NZR c about 11,000
// Pl San Diego, Calif................ NPL b 9,800
Ey e Balboa, C. Z...... o S bR NBA b 7,000
Y & v San Francisco, Calif............. NPG b about 6,000-4,800
My ™ Key West, Fla.................. NAR b 6,500
% B - Guantanamo, Cuba .............. NAW c about 6,000-4,500
A4 S P New Orleans, La................ NAT a 5,500
10,000 / )/ /,1 Bermuda, W. [.................. BZR a 5,000
Y/ " ' Hampton Rds, Va.............. NAM c about 5,000-2,40q
/ 4 V Santo Domingo, Dom. Rep....... NJG b about 5,000
> - Barry, U. S. Navy.............. NIC c about 5,000
’ > 1 Charleston, S. C................. NAO b 4,700
/ urib—1""] , Nova Scotia............. VAL a about 4,500
# // j?‘ — = C ERR T e w e T« e o KDCM a about 2,400
5600 - e e T e b AT AT KDDJ a about 2,400
/| //
P The “type of wave,” a, b or read on a non-oscillating set. The change
¢, indicates whether the com- in NSS’s wave-length from working to
Z pensating wave is also trans- compensating makes WGG’s signals waver.
mitted or is absorbed; “a” in- Here in Ohio the loudest stations are
dicates that it is not heard, WGG, NZR, WSO, NDD, NAA and
W 1w W5 e 30 60 7 #0 %0 wo w e o o 5o 40 m mo D’ that it is shorter than the NAM, with NSS, NAW, NAO, WII, and

Wave-length Chart for Long Wave Reception Showing the

Wave-Length of Each Coil When Used With
Variable Oondenser,

N current Radio magazines there is a
lack of information concerning long-
wave reception, If there is a complete,
up-to-date list of high-power undamped sta-
tions giving call letters and wave-lengths, I
would be very glad to get a copy of it.

a

[Pl

working wave, and “c¢” that
it is longer than the working
wave. When the compensating
wave is shorter than the work-
ing wave, tune below the zero beat to read
the higher tone, and when it is longer tune
above the zero beat.

Undamped stations are also audible on
various harmonics. WSO and WGG are
always heard on twice their wave-lengths,

001 Mf.

NAR ranking second. WSO works almost
continually with LCM or POZ. NDD, WII,
and WGG are also working most of the
time. NSS sends time signals at noon and
10 P. M. and Navy Press after 10 P. M.

The capacity wave-length charts are of
hand-wound coils, so are not likely to coin-
cide exactly with any machine wound coil,
but the 1,750 turns is only a little larger
than the US-1500, and the 500 is practically

The information following may be of and NSS is frequently heard on s and the same as the US-500 machine wound
value to others interested in wundamped 1/64 his wave, on about the same wave- coil. The vertical figures are the wave-
work. lengths as amateur C.\W. sets. Harmonics length, and the horizontal figures are the

I have copied the following undamped
stations, using one bulb and the standard"
three-coil circuit with hand wound duolat-
erals. Other wave-lengths are used by these

of NDD and NZR on amateur waves are
also quite common. Harmonics of half the
natural wave-lengths of undamped stations
are most frequently heard.

degrees on a .0or condenser (Illinois).
By drawing capacity wave-length curves
for each coil it is easy to identify unknown
(Continued on page 326)

Design of Short-Wave Regenerative Receiver Without the

HE writer having' some odds and
ends of material on hand, consisting
mainly of a beautiful black walnut
box, 12” x 9” x Q”, a few feet of
litz, a .0o1 variable condenser, a
“Mac¢-Mal” squirrel cage rheostat, together
with a varied assortment of other radio
junk, decided to enter into the field of the
short-wave regenerative receiver. This in-
spiration was due, mainly, to the fact that
the black walnut box, mentioned above, was
unsuited to any other purpose from the
writer’s standpoint, and also through a de-
sire to listen to the many short-wave con-
certs, now so frequent in this locality.
As the general scheme was strict econ-

omy, the use of the variometer type regen- Hook-up of a

erator was immediately stricken off the pro- ggg;fégy 5

gram. So, in casting about for a suitable generative

circuit that would enable the glg:mgn to con- recei:er, with |

form to the economical conditions, as well one-step 4

as to the limited dimensions of the box, the 8mplifler. ; 7 #= <
i i i i (& i E <

Eaton OSCIllator type C1rCUIt was dec d d T T QOIS ° ‘,

upon; and in addition it was to be slightly
modifiéd to include a magnetic plate coupling

*Foreman, Radio Installation. Union Irom Works

Use of Variometers

- By W. R. SNYDER*

arrangement, so that close regulation of the
tube operation could be obtained. It must
be confessed that at the outset, the writer
was not imbued with any great expectations
of performance. However, to say the least,
the results were very, very satisfactory, and
it is believed better performance was shown
with this circuit arrangement than has been
witnessed with other short-wave circuits,
without exception.

Following are the features of design as
incorporated in the receiver built by the

writer. Owing to the small dimensions of
the box, it was decided to limit the range
of frequencies to a very small band, name-
ly: from 150 meters to 250 meters, since
the receiver was to be used solely for ama-
teur frequencies, unnecessary inductance

 and' the consequent losses in switches were

eliminated.

The first step taken, after fitting.a quar-
ter-inch panel to the box, was to cut down
the .001 variable condenser and make two

(Continued on page 324)
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The Basket Woven

HE basket coil is not sufficiently well

I known in this country and its advan-

tages for short-wave work are not
realized enough for it to be popular with
the amateur. Basket woven coils were de-
signed by Allied radio engineers during the
war when a coil of short wave-length was
desired, which would give very loose
coupling for use with tube circuits.

This article will describe a simple though
somewhat tedious method of winding these
coils, but any trouble taken will be amply
repaid by the results obtained.

The wire is woven in and out of round
pegs mounted on the periphery of a cen-
tral core, which is generally known as a
“spider” (Fig. 1). A spider cut from "
bakelite, as in Fig. 2, can also be used al-
though, owing to a smaller number of di-
visions, the latter has not such a large in-
ductance as the former. .

The former may be made from a piece
of round wood 1" in diameter and 472" long,
with 13 pegs of steel or brass rod %" in
diameter. The holes drilled in the spider
should be about %" from the end and
should be spaced evenly around its circum-
ference. Any odd number of pegs may be
used above 13, the inductance of the coil
depending upon the number of pegs used in
the spacing of the turns.

The reason for specifying an odd num-
ber of pegs is so that alternate turns will
follow the same wave—I, 3, 5, 7, etc., fol-
lowing the same wave and 2, 4, 6 and 8
following the opposite wave.

To commence winding, fasten the wire

HE radio set is heir to many ills, but
fortunately the number of remedies 1s
greater, and we will discuss in this
article some of the simpler remedies, or
what might be called “household remedies.”
Most stations do not have any special
trouble hunting devices such as are a part
of the repairman’s tool-kit, and so we have
to work with the test lamp, the buzzer, or
the voltmeter. These are sufficient, how-
ever, to locate almost any trouble which
may develop in the ordinary radio set. Let
us consider first the transmitter. It hap-
pens sometimes that upon attempting to
start up the motor generator, it will not
mote; something having gone wrong on the
D.C. side of the motor generator set. We
should first ascertain with the test lamp or
voltmeter, if the power is on the line, by
testing for voltage across the entrance
switch. If it is not there, or is very low,
we need look no further for the trouble, as
it is necessary to keep the motor properly
fed up on volts or it will withhold its horse-
power. Next, test the fuses and see that
all connections are tightly made; also see
that one or both of the brushes have not
lifted off the commutator, and that nothing
holds the armature from starting; it should
turn freely by hand. If everything is right
thus far, see if you have voltage at the
motor brushes and across the fields. If no
voltage is found there, tests must be made
back along the circuits toward the entrance
switch. If there is no voltage at the brush-
es, the trouble is probably in the starter, the
resistance wire has probably burned out or
broken off. An inspection of the starter
will show whether or not it is open, and if
found open, the break must be closed. If
the starter is found to be O.K,, it must be
one of the leads between the entrance

By GEORGE ADAMS

around one of the pegs and take the wire in
and out around the pegs, see Fig. 3. When
starting the second turn, the wire will .be
around the pegs the opposite way to the
first turn, and all successive odd-number
turns will be on the same side as No. I,
while even-number turns will be on the
same side as No. 2. \Vind evenly until the
coil has the required number of turns, then
dip the whole in a bath of melted paraffin
wax, drain, and allow it to set. When set
hard, the pegs and core may be removed,
leaving the finished coil as in Fig. 4. If the
pegs have been made to fit too tight in the
core, they will be very difficult to remove,
and there will be a risk of damaging the
coil in taking them out.

With this kind of coil, it is not possible
to calculate the inductance accurately; one
must determine it by experimenting. The
author has used No. 20 to No. 28 B. & S.
gauge wire for various coils, some of which
measured as follows:

B.&S.
Coil A 15pegs 26  7oturns 400 mhys
13 B 13 &t 24 200 6 3260 66
“ C I7 1 28 300 €« 5000 6"
“D 13 " 24 70 % 275

Coil D, with a .oor mid. condenser, has
a wave-length range of from 143 to 518
meters, and ranges of other coils with vari-
ous condensers can easily be calculated.
Three coils such as D, using one as a
tickler, can be combined in an ideal short-
wave amateur tuner, say for relay work.
A receiver like this used for C.W. work

Hunting the Trouble

By X. PERRY MENTER

switch, starter, and armature. \Vhich one
may be ‘determined by disconnecting from
the motor and starter, and by testing one at
a time, using a test lamp or voltmeter. In
case the leads are intact, the field circuit
should be looked over. If there is no volt-
age across the fields, go over the resistance
and leads in the same manner as for the
armature. In case the field is broken at a
multiple contact antenna transfer switch,
there may be a poor connection. If no
trouble has been located up to this point,
then the fault lies in the armature or fields
of the machine, which can be ascertained by
testing one at a time.

Disconnect the fields entirely, and with
the test lamp or voltmeter find out if any
of them are open or grounded; in case they
do show open or grounded, disconnect onc
at a time and test until the right one is
located. If they test clear, then the trouble
must be in the armature, it is probably
grounded or shorted. This, as a rule, is a
job for the repair shop, but if it is desired
to locate the grounded or short circuited
coil or coils, it may be done as follows:
Disconnect the coil leads from the commu-
tator bars and test with the test lamp to
the shaft from each coil; this will show the
coil or coils which are grounded. It often
happens that the commutator becomes
grounded, either because of punctured in-
sulation or because of lubricating oil work-
ing into the insulation and. collecting copper
or carbon dust which proves a ready path
for a leakage of current and consequent
carbonizing of the insulation. The commu-
tator tested in the same manner as the coils
will show the grounded bar or bars.
Grounded coils are often the result of bends
too sharply made where they leave the core
slot, or of beine hammered down too hard.

293
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The Method of Winding the Basket-Woven Coils

is Clearly Shown in This S8ketch. Figs. 1 and 2

Are the Forms Used for Winding Basket and
Spider Web Coils.

enables spark jamming to be entirely elim-
inated. Coils can be mounted in any fash-
ion desired by the experimenter and forms
an extremely compact receiving unit, giving
a wider range and more exact tuning than
any coils now on the market.

the sharp edges of the core cutting through
the insulation. In well constructed arma-
tures the slot insulation is extended well be-
yond the end of the slot, then slit and laid
back against the face of the core.

A quick way of locating a short circuited
coil is to read the voltage drop from bar
to bar of the communtator with a low-read-
ing voltmeter. The short circuited coil will
have a smaller drop than the others. A re-
sistance must be placed in circuit to keep
the current flow down and the reading
taken with a steady current flowing. If the
line voltage fluctuates badly, it will result
in misleading readings. In most cases these
short circuits take place between commu-
tator bars, and it is necessary to unsolder
the coil leads to determine whether the
short is in the coil or at the commutator.
A short circuited coil will heat up badly
after a short run also, and may be located
by merely feeling around the armature with
the hand.

Open coils announce their presence in no
uncertain manner; violent sparking takes
place with heating and blackening at the
commutator bar connected to the open coil.
Temporary repairs may be made by nicking
and turning over with a cold chisel and
hammer the two end edges of the adjacent
bars until they touch and short out the bad
oil, or a wire may be soldered across them.
The running of the motor will not be af-
fected much by the cutting out of a coil
or even a number of coils, provided they
are not bunched together. It is better to
effect the necessary repairs as soon as pos-
sible, however, as the heating and speed of
the armature will be increased, due to a
higher current flow because of the reduced
counter electromotive force of the arma-

(Continued on page 348)
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The Hulbert Transrectiformer

A Transformer and Rectifier of A.C. to D.C. in One Simplified Apparatus

HULBERT
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This New Transformer Rectifier Delivers Some
H.T, D.C, When Supplied with A.O.

URING the history of electricity,

there has been a great deal discov-

ered by research, study and practice.

The forerunners of civilization re-

garded anything with a static
charge of electricity as being magical. Fol-
lowing the discovery of the loadstone, it
was noted that direction could be ascertained
under conditions which would not permit,
previous lo the discovery. It was not until
Faraday’s time, however, that the relation
between static electricity, electricity pro-
duced by chemical action and magnetism was
discovered. The latter discovery was the
beginning of what we may call an electrical
revolution.

Shortly after Faraday’s discovery, the
principle of our modern dynamos and al-
ternators was approached and a current
similar to the current given out by a cell
was sought. As soon as direct current
potential could be developed effectively,
direct current was used for light and power.
Although direct current solved the problems
of that time, it soon became known that
direct current could not be transmitted 2
great distance economically.

This gave the minds of the electrical in-
dustry new problems to solve which re-
solved into the use of high voltage. But
high potential direct current could not be
generated economically. However, alter-
nating current came into use and since then
it has been possible to generate alternating
current at.a low potential and step it up to
an economic potential for transmission. Al-
though alternating current gave the minds
of the electrical industry a new medium by
which large quantities of power could be
transmitted economically, it also gave them
new problems to solve that can be elimi-
nated by the use of high potential direct
current.

A generating company in France has
tried to eliminate the alternating current
losses by generating a high potential direct
current with a system of direct current
generators connected in series. Such a sys-
tem necessitated a large insulation problem
of insulating the machines from each other,
and is believed to be impracticable since no

By H. H. SMITH

other company has found it advisable to
adopt such a system. The desire to produce
a high potential direct current economically,
however, has been the fanciful dream of
many an electrical engineer.

With all the electrical conveniences we
have to-day: the central stations, electric
rallways, the telephone, telegraph, automo-
bile ignition and many other inventions and
discoveries too numerous to mention, it re-
mained for Mr. C. 1. Hulbert, of Chi-
cago, 1ll., the inventor of many useful elec-
trical devices, including the submarine de-
tector, to discover a new simple method of
transforming and rectifying any voltage and
frequency alternating current to any de-
sired high potential direct current. Mr.
Hulbert was experimenting for an ampli-
fier when he discovered that he was getting
a high potential direct current from an ap-
paratus supplicd with alternating current.

The new device was then Investigated
further and found to be an apparatus by
which alternating current could be trans-
formed and rectified to a very high potential
direct current most effectively. Although
looking very much like a transformer, it
differs somewhat, inasmuch as it is con-
trolled by a small potential direct current
and involves the use of a special arc. In an
ordinary four-coil rectangular core type
transformer, there are two active and two
inactive cores as illustrated in Fig. 1, the
heavy coils representing one winding and
the light coils representing the other wind-
ing. The alternating current electromag-
nets corresponding to a simple transformer
as shown in Fig. 1, during one complete
cycle can be represented by Figs. 2 and 3,
in which there are two reversals of mag-
netism for every cycle. Should there be a
direct current electromagnet intercepted
parallel and between the two outside mag-
nets, it is possible to have two magnets of
the same polarity for each half cycle, as
illustrated in Figs. 4 and 5. With the aid
of a specially constructed core, which the
Figs. 4 and 5 represent, two primary coils
connected in series or multiple, a direct cur-
rent coil to control the central magnet, two
secondary coils connected in series and in
opposition, a three-point spark gap or con-
densers, the middle point of which is one
side of the direct current supply and the
middle tap of the secondary is the other, it
is possible to get a very high potential di-
rect current with the outside of the sec-
ondary coils connected to the outside elec-
trodes.

The operation of the Hulbert Transrecti-
former is similar to that of a transformer.
Upon impressing an alternating current po-
tential on the primary and a direct current
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The Upper Sketches Show the Method of Wind-
ing, and the Buccessive Changes of Polarity of
the Legs of the Core in the Transrectiformer
While in Operation. Fig., 8 Shows the Second-
ary Wave Form on a High Resistance Load.

potential on the direct current control coil,
the secondary supplies power in the same
proportion that the primary receives energy
minus the losses of the apparatus. Putting
one side of the gap into operation gives a
certain output on the secondary and gives a
pulsating direct current equal to one-half
the pulsations of the alternating current
source. Bringing in the other half of the
secondary increases the output about 50 per
cent.

The secondary wave form, as photo-
graphed at the Bureau of Standards, Wash-
ington, D. C,, on a high resistance load is
characteristic to that of Fig. 6. By using
flat electrodes, the secondary wave form
has a sine curve shape with oscillations
within the wave itself. The oscillations
within the wave itself are due fo the arcs
changing from one part of the electrodes to
the other. By using two flat outside elec-
trodes and a fine center electrode, the sec-
ondary wave form is a smooth plusating
direct current, the shape of the pulsations
being similar to a half of a sine curve.

The applications of high potential direct
current are unlimited in scope. A few of
the immediate needs are for wireless teleg-
raphy, especially for a selective method of
sending, wireless telephony, smoke precipi-
tation, X-ray work, chemical and physical
research and many other applications of the
industrial and scientific world.

For wireless telegraphy the connections
are similar to those of the Poulsen arc. It
is possible to vary the oscillating circuit by
interrupting the primary of the transrecti-
former or varying the impedance in the os-
cillating circuit. The former method gives
a more distinct sound and does not cause
interference with other wave-lengths. By
the Hulbert arc method of sending, the
transrectiformer does away with motor-
generator sets, many forms of bulbs and
other expensive sending apparatus. Any
wave-length can be obtained whether low
or high. There is no limit to the radio
field of this apparatus, the questions of
power and voltage simply being a matter
of design.

For wireless telephony work, a transmit-
ter placed in the direct current control
circuit modulates. the secondary direct cur-
rent output in the same proportion as the
sound waves are received in the transmit-

(Continued on page 356)
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The Vaughan Radio-Controlled Car

By S. R. WINTERS

Here is the Three-Wheel Car Equipped With Rubber Tires,
as a Regular Automobile; Note the Lead In in the Back of
the Car.

N article in the September issue of

Rapro News mentioned that traffic

laws were disregarded, the flexible
warnings of semaphores were ignored, and
the traffic policemen of Dayton, Ohio, were
utterly astonished when recently a minia-
ture automobile made its way over the
streets, with no person aboard. The ma-
chine was controlled and operated by wire-
less equipment, the guiding automobile re-
maining 100’ to the rear of the manless
car.

The radio-controlled motor vehicle is an
invention of Captain R. E. Vaughan, of
the engineering division of the Air Service,
United States Army. Its functioning by
wireless equipment is without the use of
masts or aerials, as may be seen in the
photograph of the car; a system of con-
denser antenna is used, which consists of

wire cloth fixed in
the top and the
bottom of the car.

The other view
shows the inside of
the car with its
various organs of
control and trac-
tion, In front of
the car may be
seen a compressed
air bottle used to
move the directing
wheel through a
system of pistons
operated by an
electric relay open-
ing or closing the
compressed a ir
supply in the
proper cylinder.
The relay itself
may be seen in the
center of the
wooden frame. On
the right is the receiver and
amplifier, with, in front of it,

two stages of power amplifica-
tion, used to operate the relays
of the various controls. On the
left is the selector which has
to decode each combination of
dots and dashes corresponding
with each control and make the necessary
connections to the proper relay, three of
them being visible on the left of the smaller
storage battery.

On the right of the steering wheel relay
is the horn which may be blown at com-
mand, as well as a whistle which is heard
very far away. Near the end of the com-
pressed air bottle on the left, may be seen
the electric bell which is also operated by
special control and adds to the two other
instruments to produce an ultra-strong

Control the Car.

In This Photograph May be Seen All the Instruments Used to

Note the Receiver and Amplifier on the
Right. ‘

warning noise.

The car may be stopped very quickly,
thanks to its good air brakes acting on the
rear wheel and operated also by compressed
air.

Besides the possibility of using this
driverless car for warfare purposes, an-
other possible use—one of doubtful applica-
tion in view of the farmer’s distrust as to the
practicability of the device—is that of guid-
ing a tractor in plowing a field while the

(Continued on page 358)

Radio Reception at Ketchikan, Alaska

S we all know, signal strength, and

Athe different stations heard, vary ac-
cording to the type of aerial used, also
according to type of apparatus and the lo-
cation of the station, but it also seems to
vary greatly according to the climatic or
atmospheric conditions, either during the
day or night, winter or summer. However,
there is one place on the globe, at least,
that dares to defy these general rules.
Whether this is due to the apparatus used
or whether it is something else, I am in no
position to say, but I do know how reception
is there.

Using a 225’ aerial, single-wire, elevated
about 30, and a bulb detector with a
“Tresco’’ tuner, there are several stations
which are heard ALWAYS with the same
degree of signal strength. Of course, dur-
ing the daytime, there is a very slight dif-
ference in strength, but the atmospheric
conditions apparently have no control over
their strength or the regularity of their re-
ception. Take POZ, for instance, he can
always be heard, but between five and ten
P. M. he is always a little bit louder, yet
he can be heard at any time of the day or
night, if he is sending. When there is a

great deal of interference from static or .

“atmospherics” as they are sometimes called,
his audibility or comparative strength re-
mains the same, although he is, at times.

By R. A. ANDERSON

not readable. The same is true of NPG,
NSS, WII, WSO, NPA and NPM, which
are: San Francisco, California; Annapolis,
Maryland; New Brunswick, New Jersey;
Marion, Massachusetts; Cordova, Alaska;
and Honolulu or Pearl Harbor, Hawaiian
Islands, all in the order their calls were
given,

Of course that does not mean that POZ,
Nauen, Germany, comes in as loud as Pearl
Harbor, because it doesn’t, but the condi-
tions surrounding the reception of each are
the same.

These stations are heard regularly at
7IT, which is situated on a hill, while boats
moored in Ketchikan are sometimes unable
to hear those stations. The same is true of
the Naval station here, which was, for a
long time, unable to hear our POZ at all.
One night they would be able to hear some
station, as POZ, and the next night he
might be much louder, much weaker, or
else not heard at all. So much for the arc
stations.

The conditions surrounding the spark sta-
tions are different. The high powered
sparks are heard a great deal, at 7IT, but
are usually very weak and are only to be
heard on the same tune as some arc. Thus
it is readily seen that no calls can be heard,
at least not with any degree of either regu-
larity or reliability. However, many 6oo-
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meter sparks are heard. Some. or rather
the majority, of these are heard every
evening, but, either because of atmospheric
conditions, change of wave-length te more
or less than 600, or else the non-communi-
cation of that or those stations, some are
not heard every night. TFor instance, the
two €oo-meter stations at Honolulu have
only been heard at 7IT three or four times.
The same is true of KPH, which is the
2 k.w. San Francisco Beach station. Dur-
ing the past four months it has been heard
no more than a half-dozen times. Of course
any of these stations may have been heard
every night, but not read because of the
600-meter QRM, although I doubt this. Of
course no rule can be given for the general
reception of ship stations, because they are
bound to be here one night and gone the
next, and they are also to be heard louder
one night than they were the night before,
or than they are to be the next night.

‘One thing can, however, be said about
ships, they seem to fade a good deal, and
the writer always took it for granted that
they did fade until one night something hap-
pened that seemed, at the time, rather amus-
ing.

One of the Japanese “Maris” was work-
ing, or rather trying to work VAE, Este-
van, Canada. FEach time the Japanese ves-

(Continued on page 358)
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THE DISTRIBUTED CAPACITY OF
INDUCTANCE COILS.

By G. Breit.

This paper is intended to call the atten-
tion of physicists and mathematicians to
some interesting aspects of the subject of
distributed capacity of coils. The subject
is of practical importance because induc-
tance coils are used extensively in radio
communication and because the distributed
capacity, taken in connection with the value
of inductance, determincs the range of
wave-lengths within which the inductance
coil can be used to advantage. Further-
more, there is considerable mathematical
interest connected with the calculation of
the effective capacity causcd by the capacity
distributed along the wire of the coil.

The subject has been largely neglected by
mathematical physicists. Lentz and Drude
seem to be the only ones who have made
a study of it. However, there are errors
in Drude’s mathematics, while Lentz’s re-
sults are not adapted to numerical calcula-
tion and involve too many assumptions to
be used generally. For example, his treat-
ment applies only to wires having circular
section and further it combines the assump-
tion of negligible curvature of a single turn
with that of an infinitely long coil. This
combination of assumptions may be justified
for treatment of skin effect. Its applicabil-
ity to capacity calculation is questionable.

In this paper an outline of the general
method of calculating the effective capacity
is given and then illustrated by working out
some of the formulae.

(Abstracted from the Physical Review)

BERLIN-LONDON WIRELESS
SERVICE.

On January 26th a duplex wircless service
was opened between London and Berlin for
a period of three hours daily, from 4 p. m.
till 7 p. m.

The Stonehaven Wireless Station
(GS5W), being the only medium-power sta-
tion available, is used for the transmitting
station on the British side, while Konigs-
wusterhausen {(LLP) .Wireless Station is
used on the German side, the respective
wave-lengths being 4,600 and 5,250 meters.

The transmitter at Stonehaven consists of
an Admiralty 25-k.w. arc, which is oper-
ated from London by means of the tele-
graph land line. The receiving station in
England is situated in a special room in the
G.P.O. West, together with the land line
apparatus and Wheatstone transmitter for
operating the wireless key on the Stone-
haven arc transmitter.

The signals from Berlin are recorded on
an ordinary Wheatstone receiver, which is
introduced in the local circuit of a special
form of sensitive “bow-contact” relay ac-
tuated directly by the wireless signals.
Trials are now being made of reception on
the Creed apparatus.

Difficulties were at first experienced - on
account of the slight variations of wave-
length emitted by Berlin and Stonehaven,
but the constancy of the waves of the two
transmitting stations has been improved.

Atmospherics on these higher wave-
lengths are more violent than those expe-
rienced on the shorter waves below 2,000
meters, but little interference is experienced
on this account owing to the use of highly
selective receiving devices. By these de-
vices the high-power station at Moscow,
which uses a spark transmitter on approxi-
mately the same wave-length, is effectively
eliminated from the tape records.

Abstracted from The Post Office Elec-
trical Engincers’ Journal,

Radio Digest

SEATTLE’S RADIOPHONE.,
By Howard S. Pyle.

Of considerable interest to Northwest am-
ateurs is the installation of 4 five-watt ra-
diophone by the Seattle Post-Intelligencer,
a popular morning paper. The installation
was made, and is operated under the super-
vision of the Northern Radio Co., of
Seattle.

A four-wire antenna atop the newspaper’s
building in the downtown section acts as a
radiator. A counterpoise ground is used,
with which better results arc obtained than
with the steam radiator ground formerly in
use.

The service offered by this phone is
unique, in that a news bulletin is read daily,
from 9:00 to 9:30 p. m., containing all the
late world news. This service is also in-
terspersed with concert music, furnished by
means of a phonograph, and it is planned
later to entertain with actual vocal and in-
strumental selections,

To date, the signals have been reported as
being very well received at Lacey, Washn.,
a distance of scventy miles, which is the
voice record so far. To the westward, not
much distance is obtained, due to a large
steel frame building rising scveral stories
above the antenna and but a few fect away,
which seems to absorb considerable of the

Radio Articles in October
Number of Science
and [nvention

Testing of Insulators and Control of
Power Systems by Radio—the

work of the Westinghouse experts.
Illustrated and described by H.
Winfield Secor. ‘

A Practical Wireless Telephone Set
—in which is described an excellent
transmitter assembled from stock
parts  which can be purchased in
the open market. This set was ac-
tually built and tested. By Arthur
H. Lynch.

How to Build a' ¥ H.P., A.C. Motor
—cxcellent for operating rotary
spark gaps and other radio appa-
ratus from 110 volt, 6o cycle A.C.
circuits. By H. Johnstone.

Question and Answer Box.

radiated wave. Reports on the signal
strength and data on the received signals,
will be appreciated by the Radio Editor of
the Post-Intelligencer, Seattle, Washn.

SPRINGFIELD, O. TO HAVE MUNI-
CIPAL RADIO STATION,

Appropriation of funds for the installa-
tion of a municipal radio station in Spring-
field, Ohio, will be included in the 1923
budget of the city, according to an an-
nouncement made by Edgar E. Parsons, dity
manager. The proposed station, said Mr.
Parsons, will be established in the city
building and will be mainly devoted to ac-
tivities of the police department.

The announcement followed the visit of
a delegation of local amateurs who had
urged the city manager to make use of the
amateur operators in the vicinity in broad-
casting police news. It was the result of
this suggestion that led to the proposal for
the establishment of a municipal station for
the city.

The proposed station, under tentative
plans, would cost about $1,000. The city
building is an ideal location for the aerials,
there being two high towers at each end of
the building, about four hundred feet apart.
upon which the aerials could be strung,

Radio News for October, 1921

At present, the city has a voluntary mo-
tor rolice corps auxiliary, composed of lead-
ing motorists of the city. It has been sug-
gested that the municipal station could get
in touch with these in an emergency, and
continue to direct them, regardless of
where the cars happened to be, if the corps
officers’ cars were equipped with radio re-
ceiving apparatus.

$175 PRIZE CONTEST.

The Amrad Double Prize Contest has
been extended to December 31, 1921, ac-
cording to announcement by the American
Radio & Research Corporation.

Nearly $175 worth of new apparatus is
offered as prizes in the two contests. The
reason given for extending the closing date
is to enable all the radio men in the coun-
try to enter instead of the comparatively
limited number who were fortunate enough
to attend the first National Radio Show at
Chicago.

Three prizes are offered in the first con-
test for the best name selected for the new
basket-weave, wavy wound, Amrad Vario-
meter. Three prizes are also offered for
the best name given for the new mahogany
finished Amrad Regenerative Tuners, and
Detector Two—Stage Amplifiers.

Contestants are requested to see the new
apparatus at their nearest dealer’s. They
may also obtain descriptive literature re-
garding the new equipment from their dealer
or request bulletins 8 and L from the com-
pany direct.

Contest blanks may be obtained upon ap-
plication to the Contest Department, c/o
the company, at Medford Hillside.

Announcement of the prize winners will
be made in the radio publications as soon
after the close of the contest as possible.

All radio men in the country, except Am-
rad employees, are eligible to enter.

For {further details write the American
Radio Research Corporation, Medford Hill-
side, Mass.

“EMF ELECTRICAL YEAR BOOK.”

First annual edition, 1921. Chicago:
Electrical Trade Publishing Co. Cloth,
about 1,000 pp. (9 x 12 in.). ,

The first edition of what its publishers
aim to make a very useful annual reference
book of current information for and of
the electrical industry has made its appear-
ance. It comprises three leading features:
Compilations of facts and figures about
each branch of the industry, definitions of
electrical and allied terms, and a classifica-
tion of products made and used by the in-
dustry with listings of their producers. Al¥
topics are entered alphabetically, the entire
text being arranged as in an encyclopedia
or dictionary so that it is very easy to find
any item desired.

In the products and manufacturers’ direc-
tory feature there are included over 2,900
classifications and subclassifications of elec-
trical and related products, each of which is
first descriptively defined and followed by
the list of its American and Canadian man-
ufacturers. [Each leading class of appa-
ratus (such as generators, motors, batteries,
switches) is preceded by a genera] article
on principles, types, production, etc. . The
products include not only all distinctively
electrical machinery, instruments, appliances

and supplies, but all other equipment needed .

for power plants, lines, electric railway
tracks and cars, electrical manufacturing,
contracting or merchandising, in short
everything, except service, that is produced
by or bought by any branch of the elec-
trical industry. This constitutes nearly six
times as complete a buyers’ electrical guide
as any heretofore prepared.

(Continued on page 352)
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‘Who’s Who in Radio

No. 9

ORN in Upsala, Sweden, Jan.
25, 1878, Mr. Ernst Fredrick
Werner Alexanderson was ed-
ucated at the high school and
University of Lund, Sweden,
and at the Royal Institute of Tech-
nology in Stockholm, completing a
Post Graduate Course at Berlin.

He entered the service of the C.
and O. Electric Co. in 1901, and
joined the General Electric Co. in
1902. He occupies the post of con-
sulting engineer to the latter concern
and 1s also chief engineer of the
Radio Corporation of America.

After years of research and con-
stant work, he developed a type of
high frequency alternator suitable
for Radio work, which is known to-
day under his name. To be used in
conjunction with this high frequency
alternator for Radio telephone trans-
mission, he designed the magnetic
amplifier, which is used to modulate
the antenna current.

In 1915, Mr. Alexanderson came
in contact with Sr. Marconi; during
 visit to the Schenectady works, and
an arrangement was made to install
the large Radio frequency alternator
and magnetic amplifier at the New
Brunswick Station, owned by the
Marconi Company.

This sending set has given full sat-
isfaction, having a high degree of effi-
ciency, and has been adopted by the
Marconi Co. and the Radio Corpora-
tion of America to be used as a reg-
ular transmitter in all the big stations
ot these companies.

E. F. W. ALEXANDERSON, E. E., R. E.

Besides these inventions, Mr. Alex-
anderson holds numerous patents on
various Radio apparatus, and is at the
present time developing some new
inventions in the General Electrical
Works, at Schenectady.

Among several papers and articles
written by him may be mentioned
“An Alternator for 100,000 Cycles,”
which wads presented to the American
Institute of Electrical Engineers and
in which was described the alternator
already mentioned. The announce-
ment of the successful completion of
such a machine caused considerable
scnsation because the frequency was
ten times as high as had previously
been considered possible for practical
purposes with a dynamo-electric ma-
chine.

While developing the magnetic
modulator he delivered at the Ameri-
can Institute of Electrical Engineers
a very interesting paper entitled
“Magnetic Properties of Iron at Fre-
quencies Up to 200,000 Cycles per
Second.” This paper has been ex-
tensively quoted in the scientific lit-
erature in every country and is con-
sidered unique along this line,

Among others may be mentioned
“Dielectric Hysteresis at Radio Fre-

quencies,” “Magnetic Amplifier for
Radio Telephony,”  “Simultaneous
and Recetving,” “Trans-

Oceanic Radio Communication.”

) Sending
Mr. Alexanderson is a member of

Mr. E. F, W, Alexanderson, Inventor of a High Frequency
Alternator and of the Magnetic Amplifier, as Well as Sev- -

eral Other Radio Devices.

the American Institute of Electrical
Engineers and of the Institute of
Radio Engineers.

Determining Condenser Capacity

N high frequency circuits encountered
in radio telegraph, continuous and dis-
continuous wave generators, the con-
denser, or concentrated capacity, is of
vital importance,.

Calculation of capacity, or the design of
a condenser of specified capacity, may be
quickly and accurately determined from the
accompanying table. The figures shown are
the values in microfarads of unit condensers
having metallic coatings one inch square on
both sides of a dielectric substance. If the
capacity, in microfarads, of a condenser is
to be found, the number of square inches of
metallic coating on one side of each insulat-
ing plate may be multiplied by the figure
opposite the thickness and under the class
of dielectric used. Or if it is desired to
construct a condenser of a certain capacity,
divide the figure found opposite and under
the thickness and class of dielectric to be
used, into the .desired capacity, and the. re-

By F. M. EDWARDS

sult obtained will be the number of square
inches of foil or other metal coating neces-
sary for one side of each separating sheet.
(The value of “window glass” sometimes
used by the ‘experimenter is approximately
equal to common glass, while photograph
plates may be calculated by using very light
flint glass. The very dense flint glass ap-
plies to the better grades of Bohemian
glass, etc.)

For example, if it were desired to con-
struct a condenser by means of the figures
in the accompanying Table, to have .01 mid.
capacity, and using window glass 15” thick;
it will be noted from the Table that the
value of the unit condenser of fs” common
glass is .000010095019 mid., which, divided
by 1,000 becomes .010095019, which is .0l
mifd., within approximately nine-tenths of
one per cent. This means that 1.000 square
inches of metal conductor must be used on
one side of dielectric sheets. Such a con-

OONDENSER OAPACITIES PER SQUARFE INCH

INOH MICA FLINT GLASS OOMMON g
LEIUE From To Very Light | Very Dense Grass With this
116 | .0000287744| .0000676488) .000047261062| .00005323264| .000030285066| cooe At 18
3.32 .0000101820( .0000383669( .000081607968| .00003548843| 000020190087 |  Lho mecessary
18 .0000148872] .0000287744| .000023630976| .00002661632| .000016142628 ?:ﬁ?f.‘;;efor
316 .0000096916{ .0000191820 .000016753984| -.00001774421| .000010095019 gap';*g:;fn
14 .0000071936| .0000143872| .000011816488| .00001330816/ .000007571264

8.8 .0000047957| 0000095915/ ,000007876992| .00000887211| 000006047509

12 .0000035068, 0000071986 .000006907744| .00000665408| 000003785637
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denser may be built up with 25 glass sheets
coated on both sides with foil 5" x 8”.

As the capacity of a condenser is directly
proportional to the area of its conductors,
and inversely proportional to the thickness
of its dielectric, it is readily seen that the
capacity may be doubled by either reducing
the thickness of the dielectric one-half, or
by doubling the number of square inches of
the metal conductors. To find the capacity
of a condenser with a dielectric of a lesser
thickness than is shown in the Table, divide
that thickness into a thickness shown in
the Table, and multiply the capacity by the
figure obtained; or for a thickness greater
than shown, divide some thickness in the
Table into the thickness to be used, and
divide the capacity by the figure obtained by
the division.

The capacity of a condenser may be di-
rectly. calculated by means of the following
equation :

2248 K A
C = —— mid
T 10"

where: K = Constant of dielectric (1 to 10

for most substances),
A = Area of opposed surfaces of
conductors in square inches.

T = Thickness of dielectric,

Where several opposed conductors are
separated by dielectric sheets' the equation

becomes : .
2248 K A (N—1)
G = mid.
T 10"
where: N = Number of opposed conduc-
tors.

The action of a condenser is not unlike a
(Continued on page 326)
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Relay Keys for Transmitters up t0 1 K. W.

Soft-iron

- Spring,S

“Aluminum Llever; L

By S. SOLOMON
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DIAGRAM OF TELEGRAPH SOUNDER F16.2
HE use of a rclay in spark trans- High Speed Key,
mitters becomes necessary when the Lgﬁ,
current (o be interrupted is so heavy
that the construction of a hand key which "
will be heavy enough to carry this current
and make and break the current promptly - Magnet Coils
without lag by hand, becomes too diffi-
cult, and also when it is desired to trans- b
mit at high speeds by means of small keys
which cannot handle the entire current. The
requirements of a good relay key may, o
therefore, he summed up as follows: gz Sitver
1. Contacts must be heavy enough to A—-- -—-f A-—F—--A
handle the entire current without undue B E‘
heating. ---8rass Stock 2
2. Positive and clean contact must be F1G.3 F16.4
made over the entire surface of the con- LOWER STRTIONARY UPPER MOVABLE
tacts, or the contacts will wear away on CONTACT CONTACT

one side and leave the surfaces irregular.

3. The relay must be prompt and snappy
in its action and should follow the action
of the main key without lag.

These requirements cover the design of
a good relay quite thoroughly, but it may
be noted that for relay keys of high power,
say 5 KW and over, the current to be
broken is so large that excessive heating
occurs and it becomes necessary to employ

Construction

NUMBER of articles, dealing
with the construction and occas-
ionally with the design of trans-
formers for specific purposes, have
appeared in various magazines,
but little idea has been given of the gen-
eral method of design for other than the
specific case in hand. It seems desirable
to make available to the amateur such of
the principles and experience data as will
enable him to design and build transform-
ers suited to any of his various purposes.
These principles are so simple that only
arithmetic is needed in the design.

A transformer generally consists of one
or more coils of insulated wire wound
about a core through which, along the axis
of the coil, there is a constantly.chang-
ing flow of magnetism or magnetic flux.
This core is generally of iron, but may be

F1G.6
DETAIL,SHOWING ALUMINUM LEVER CUT OUT,
WITH CONTRCT SETIN

The Upper Diagram Shows the Connections of
the Key in the Transmitter Circuit. Figs. 3, 4
and 6 Are the Details of the Contact Mounting.

of a C. W. Power
By R. C. KANE

of air, as in the case of the familiar loose
coupler.

The potential developed in a coil wound
about a core is expressed by the formula

4.44in®

V (volts) = ———

100,000,000
In this equation V is in volts, f is the
frequency of the magnetic change in cycles
per second, n is the number of turns in
the coil, and ® is the maximum magnetic

flux through the core.

Now in the design it is necessary to
know what voltage the transformer 1s to
operate on and what voltage it is to de-
liver. Be it known at this point that
the induced voltage in the supply or pri-
mary winding is practically equal to and
opposed to the supply voltage, so we may

(Continued on page 360)
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cooling devices, such as cooling fins, or in
some cases even a blower. However, on
sets up to 1 K. W, this condition does not
arise, even when the key is carrying 100
per cent. overload.

The best type of relay for the amateur is,
of course, the electromagnetic, but to de-
sign and construct a completely new one
would involve considerable expense and
trouble. While some amateurs have the
facilities for the construction of such ap-
paratus, the general rule is that the ma-
jority have not. It is for this majority of
amateurs that this idea is offered herewith.

The idea underlying the present design
of a relay key is the conwversion of an ord-
inary landline telegraph sounder or relay
into a relay transmitting key. The expense
and construction involved in this conversion
is a minimum. It involves the purchase
of a sounder or Morse relay (and many
amateurs have these items anyway), and
a few minor changes, as will be seen from
the following description. The use of a
telegraph sounder or relay does away with
the designing and building of the necessary
electromagnet, which in itself is a very dif-
ficult task, since the sounder magnets can
be employed without any changes what-
ever. These sounder magnets are designed
most efficiently and no changes will he re-
quired. The only construction and changes
necessary are: Construction of the relay
key contacts, slight change in the pivoted
aluminum or brass lever or the sounder,
or slight change in one of the brass up-
rights on the sounder.

In Fig. 1 is shown a conventional view
of a standard telegraph sounder, and Fig. 2
2 shows the sounder converted into a
transmittting relay key. When the magnets,
M, of the sounder, are excited by current,
due to the vibroplex or high speed hand

(Continued on page 342)
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The Upper Sketches Show the Path of the
Eddy Ourrents in a Plain Iron Core and How
They Are Suppressed When Laminations Are
Used. The Lower Ones Give the Method of In-
terleaving the Sheets Oomposing the Oore.
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Overcoming the Gap Problem

NE of the great stumbling blocks in

the way of the “ham” trying to ad-

vance his station from the spark

coil to the “DX” class is the spark

gap. A fellow usually manages to
get a transformer and a condenser of at
least fair efficiency and at a reasonable
price, but most gaps that are liable to find
their way into a low-priced set are far from
being efficient and do not stand much chance
of doing anything outside of causing lots
of local QRM.

I will try to tell of two ways of getting
around the gap problem for the benefit of
those who can’t afford to buy a good rotary.
One way to overcome the difficulty is to
make a good rotary. The chief reason - why
homemade gaps are not desirable is because
it seems a problem to make a gap possess-
ing a clean knife- edge break. Consequently
the homemade style is usually a gap havlng
the old round studs and a bad “drag” to
the spark giving poor quenching and a poor
note. The disc here described can be con-
structed at a trifling cost and can be made
by one who is not so handy with tools. (I
made one myself!) Tt has the much de-
sired knife-edge break, has wide sparking
surfaces, giving good cooling and quenching
qualities. The total cost of the disc in my
case amounted to $2.

The main idea embodied in this disc,
shown in Fig. 1, is the construction of the
studs. They are cut from aluminum sheet
f5” to #%” thick. First, cut out strips
(number to be determined by number of
studs desired on disc) 1”7 x 114”. A quar-
ter of an inch from one end of each, drill a
hole to take an 8/32 or 10/32 machine screw.
Then bend each strip at right angles 14”
from same end as hole was drilled (see
Fig. 2).

If the gap is to be of the “spark through”
type, which is the more efficient, mount the
electrodes as shown in Fig. 3. If it is to
be of the usual type, a strip of metal must
be mounted around the disc to connect the

By VINCENT TaSSI

studs as in Fig. 4. In both cases the studs
must be radially mounted at exactly equal
intervals around the edge of the disc. After
all studs are firmly mounted, they should be
filed down to exactly the same length so
that they can pass extremely close to the
stationary electrodes. The disc, which is
of bakelite 74" to 34" thick, should be as
large as power of the motor will permit.
Mine was 10” in diameter and was used
with a ¥ h.p. motor. The number of studs
will, of course, depend upon the speed of
the motor and the tone desired. No details
of the stationary electrodes are given, as
these can best be constructed by the indi-
vidual to suit his own mounting conditions.

So much for the rotary. Now for a few
words on the other way to beat the high
cost of gaps. That is by means of the old,
much abused fixed gap. The straight gap
may be called inefficient and denounced as
a QRM factory, but properly adjusted, it
can be made to work wonders in the way
of sharp tuning, smooth operation, pleasant
tone, and real “DX.” The reason there is
so-much prejudice against the plain gap is
because it is so often the beginner’s way of
making all the noise he can. He gets a
transformer of any old voltage, a condenser,
the capacity of which he doesn’t know and
isn’t worried about, a direct coupled helix,
and the demon “plain gap.” The tuning and
gap adjustment are set at the point where
the aerial ammeter reads highest. This
does not happen to be the point of
maximum range or sharpest tuning, but so
long as it is the one that blinks the lights
most, blows most fuses, gets most of the
“big fellows” peeved at his racket, and cuts
off most of a general fuss, he is satisfied.
But the high ammeter reading only means
that he is spreading his energy all over the
wave-length scale, causing lots of QRM,
and getting nowhere. The only way to get
the energy and punch out of a plain gap is
to adjust it so that you get one snappy,
quickly quaenched out spark for every alter-

ot
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Constructional Details of an Efficient Rotary
Gap That You Can Build.

nation of the line voltage, that is, to make
your spark synchronous. When you obtain
this condition, you have the spark that
comes through with a snap and covers dis-
tance even though it pulls down the ammeter
rcading considerably.  All that are neces-
sary to get a set working this way are a
few careful adjustments of the gap length
and power input. In a set operated in this
way, a high voltage transformer is more
desirable as it permits the use of higher
power, but low voltage need be no draw-
back. I used ¥4 k.w. 8.000-volt transform-
er, with very good results, The condenser
must be as large as the 2c0-meter wave will
permit. The gap used should have slightly
rounded sparking surfaces. A ‘variable re-
sistance up to about 100 ohms is placed in
series with the primary for the purpose of
adjusting the supply voltage. This resist-
ance may be of the slide-wire type or may
be a water rheostat. If the resistance is
varied, along with the gap length, a point
will be found where a perfect 60-cycle spark
is obtained (assuming 60 ~ supply). The
resistance should then be decreased and the
gap lengthened until you reach the point
(Continued on page 355)

A Good Kick-Back Preventer
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Here is a Much Needed Instrument for Bpark
Transmitters. You May Build One Yourself
by Following the Directions Merewith Given.

By A. LELAND MYERS

KICK-BACK preventer is a device
J.A that is little heard about, and yet it is

quite a necessary piece of apparatus,
which an amateur with a spark transmitter
can hardly get along without. If a good
one is made it will often save its cost in a
short time, and also one can feel safe as far
as the transformer surges are concerned, or
kick-backs, which often cause much destruc-
tion. A surge may easily blow out a gap-
motor, or any piece of apparatus in the
same line with the transformer.

A kick-back preventer is not what its
name implies; it does not prevent the
surges, but takes care of them when they
come. A good one may be made from odds
and ends to be found in the average ama-
teur’'s work-shop, or the materials may be
bought from an electrical supply house.
The list of materials needed are as follows:

Two 1 mf. paper telephone condensers.

Six fair-sized binding posts.

Three short pieces of round brass rod.

One bakelite or formica panel (about 6”
x 7" x 14") for mounting the various parts.

The panel should be considered first, and
is laid out as in Fig. 1. The holes should
be drilled to the size of the machine screws
in the binding posts. The brass rods should
be of the size to fit into the hole for the
wire in the binding posts, and one of them
should be longer than either of the other

www americanradiohistorv com

two, the longer one should be 114", and the
other two 174" each. They should then be
placed into the holes in the binding posts,
and the posts put onto the upper holes in
the panel. The post having the longest
brass rod should be in the center, and the
rod project equal distances on hoth sides.

The condensers should then be mounted
on the back of the panel by a shelf fastened
to it by small brackets, and the lower bind-
ing posts placed thereon. After this is done,
the instrument should be wired as shown in
the wiring diagram.

The two spark gaps—for that is the pur-
pose of the three binding posts with brass
rods—should be set as close as possible
without touching. The lower center post
should be connected to the ground and the
other two to the transformer line.

The complete device may be mounted in
a cabinet if desired. The connections for
it in the primary circuit are shown in F:g 2.

We receive quite a number of mquiries
from readers asking how to stop the light
blinking in their houses when they operate
their spark sets. Here is the answer: make
a kickback preventer and protect the lines.

We would say the same about several
other subjects, before writing for informa-
tion about how to make a certain instru-
ment. Look in your back copies first—
Editor.
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A Universal Panel Type Receiving Set

Here is a Well Desxgned Receiver and Ampliﬁer for the Re-

ception of Any Wave-Length.

AVING to save space
and wanting to recelve 4 [
short and long waves A
as well, with a detector and %,
three-stage amplifier, 1 built
the complete set in one unit,
shown in the photographs.

By T. H. WILLERS

side of the series par-
allel switch.

In the construction
of this receiver with
detector and three-
stage amplifier, stand-
ard parts are used
throughout and the
photographs s how
how they are mount-
ed either on the front,
or behind the panel.
Looking at the front
view, from top to bot-
tom, may be seen in
the wupper left-hand
corner the binding
posts for the “A” and
“B” battery connec-
tions, then the four
jacks and rheostats
controlling the de-
tector and three steps,
In the center is the
honeycomb mounting
with, on the right, a

used as a vernier in

Connectlcut condenser Thig Photograph Shows Every Instrument Used in the Con-
struction of the Apparatus,

Note the Wiring.

the secondary.

- This condenser is mounted
directly on the panel, and
has no other case. When
mounting this condenser, it
was noticed that every time
the dial was turned to the

For long-wave reception,

left, decreasing the capaclty

honeycomb coils are used

and for short waves, a

standard regenerative set

composed of a vario-coupler

AF.J
3

and two variometers is
mounted inside of the cabi-
net. A
To change from long to o
short waves, a 4-PDT Fed-
eral switch is wused and .
mounted in the center of the

panel just under the honey- o
comb mounting. In order
to use the antenna con-
denser with both sets, a spe-

cial connection from the Complete Wiring Diagram of 'a Combination Long and Short-Wave Receiver

primarices is made on one

SW Primary
SW Secondary J

With Detector and Three-Stage Amplifier.

7 Feaeral Amp. /rans.
Posts #/ &2 Det “B"Bart
Posts #/& 3 Amp. ‘B Bar

beyond a certain point, the
movable plate fell out of its
guide. To overcome this, a
short piece, about 14",

No. 18 copper wire was
soldered on the guide studs,

G C-.0005 Fired Cond forming a lock against
e which the movable plate

guide will strike when un-
screwed.

On the left is the second-
ary condenser and on the
right, the phone condenser.
Below is the long -short-
wave switch, the series par-
allel switch for the primary

(Continued on page 357)

A New Type of Variometer

HE chief reason most amateurs give

for not constructing a short-wave re-

generative receiver is that they do not
want to construct a couple of variometers.
I am in this class of amateurs and therefore
have designed and constructed a variometer
which is very easy to make and yet very
efficient.

The variometer which I have constructed
is wound on two tubes, one ﬁttmg tightly in-
side of the other. (About ore-sixteenth of
an inch clearance.) Fig. 1 represents a
side view of the variometer complete. The
dotted lines show the position of the inner
winding when the two windings cross each
other.

The winding is about the most difficult
part of this variometer. As can be seen in
Fig. 1, the wire is wound in an elliptical
form. In order to do this, cardboard guides
must be pasted on the tubes. The general
layout of these guides can be seen in Fig. 2.
No dimensions are given, as they will vary

By HENRY OBERG

Fig 3
This Variometer of New Design Has a 860°
Adjustment and Makes Tuning Easier.

Frg 4

according to the size of tubes used. The
writer has given no dimensions at all, as
most experimenters wish to use their own
dimensions. It will be found, however, that
if the tubes are of small diameters, better
results will be obtained. As some difficul-
ties will be encountered in the winding of
the coils, it will be necessary to use pins to
hold the wire in place while winding, as it
will have a tendency to slip down on one
end; the pins should be moved at every turn.
The dots in Fig. 3 show the placing of the
pins. About 34" should be covered with
wire on the outside tube and about %" on
the inside tube. No. 24 S.C.C. wire is rec-
ommended for .ne winding.

In order to obtain reverse current on this
variometer commutator, segments and brush-
es have been provided. There should be
two commutator segments and two brushes.
The brushes and segments can be made from
any sheet metal such as copper -or brass and
may be of any width, 4” or more. The

‘(Continued on page 357)
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C.W. for the Amateur

OH
i F16.0
HEN all the amateurs get C.W.
sets and junk their spark equip-
ment, QRM will no longer be
what it is at present. C.W. also
has many other merits, including
the fact that it is not as expensive as a
spark set, it is silent in operation, it does
not blink the lights and with the power to
be used by amateurs limited to one K.W., it
is the only way to increase our range. )

For C.W. work, especcially if the circuit
is directly and not inductively coupled, the
antenna must not be of too high capacity
for use with small sets. This is because, if
the antenna is too large, it will draw too
much energy from the tube and it will cease
oscillating. It is for this reason that so
many five-watt sets cover such remarkable
distances with small single wire aerials.

A good ground is also of great impor-
tance as will be seen by the fact that when
using a water pipe as a ground, the radia-
tion meter would not register at all. When
the set was grounded to an iron fence the
radiation was two-tenths of an ampere and
with a counterpoise it was increased to
three-tenths.

There are several different five-watt tubes

By JAMES MILLEN

Here is a
good 5-watt
phone and

photographs
on the right
show the
front and
back views
of the panel
and on the
left is the
diagram of
connections.

TR

on the market at present, but the W. E.
VT-2 is by far the best. They are not as
rugged, however, as the G. E.s and the
plates should not be allowed to get red hot.

Next to the tubes, the most important
part of the set is the meters. In order of
their importance, they are:

1. Radio frequency radiation ammeter.

2. Plate space current milliammeter.

3. Filament ammeter or A.C. voltmeter.

Without a good radiation meter it is im-
possible to get the set working properly.
The filament meter should be used as a
protection for the tube and for finding the
filament temperature at which the tube will
function best without shortening its life.
The necessity for a plate current meter
may be seen by referring to an article on
the use of the A.P. tubes which appeared
in a previous issue of this magazine, which
stated that with 15 milliamperes the life of
the tube would be about 500 hours; with
twenty, 250 hours, and with 50 or 60, about
half an hour,

At present there are quite a number of

suitable circuits, but for a lower power set
it is advisable to employ conductive instead
of inductive coupling.

In the successful five-watt transmitter
built by the author, the circuit shown in
Fig. 1 was used. This is the same circuit
that the majority of record breaking low
powered C.W. stations are making use of.
The apparatus used is as follows:

L, 35 turns of No. 18 on 4" tube, tapped.
L. Radio frequency choke. Honeycomb

No. 300 or 300 turns of No. 28 on
2" tube.

X Places where modulation transformer
may be used.

C, Mica grid condenser, .0co05 mifd.

C. Radio frequency by pass, 0oz mid.

C, Series tuning condenser, .0or variable.

R Adjustable grid leak.

A Hot wire ammeter, Roller Smith, o-1,

M Milliammeter, o-Too.

T Modulation transformer. Ford coil

may be substituted.
The plate current is obtained by means
(Continued on page 346)

A Universal Vacuum Tube Unit

In This Rear View of the Unit May be Seen
the Neatness of the Work,

By VICTOR H. LAUGHTER

In testing various tubes and tube circuits,
the writer has found the need of a control
unit that could be adapted for use as:

(1) Vacuum tube control unit.

(2) Amplifying unit.

(3) Power tube unit.

The solution was arrived at by building a
unit as shown in the illustrations. It will
be noted that provisions are made for
mounting the vacuum tube at the top where
it is readily accessible when desired to
change from one type of tube to another.
All connections are made by means of min-
1ature plugs and jacks which give instant
connections and disconnections for changing
from one type of circuit to another. The
telephone receivers are connected to a suit-
able plug and inserted at “Tel,” this con-
tact remaining normally closed. The parts
used in the construction were as follows:

1—Bakelite panel 5” x 5" x 4",

1—Celluloid indicating dial.

1—Celluloid pointer and mounting.

1—Metal ‘disc for back of celluloid dial.

1—Rheostat assembly with knob.
1—Telephone jack and plug.

6—Pin jacks.

6—Miniature plugs.

1—-5" x 6” x 14” oak base.

4—Right-angle braces.

1—Victor socket.

2—Supports for V.T. socket.

2—Bakelite blocks for mountine of bind- .

www americanradiohistorv com

ing posts.

The dimensions of the various parts are
not given as the constructor will no doubt
desire to drill the panel and make such as
necessary to comply with the size of the

(Continued on page 346)

This V.T, Control Panel Has No Binding Posts;
All Connections Are Made With Plugs. The
Mounting for the Tube is a Departure From

the Usual Types Too.
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Ih a Radio Store

Dramnatis Persone

Tue Tirep CLERK

Tue Long LEan HawMm

Tae Suort [AT [lam

Tre Fonn Mamuma (accent on last A)
LirTie Lron

THe Harp BoiLep Hanm

The scene is laid in a modern radio store.
In the center of the stage is a large counter
and showcase, back of which are shelves of
wireless apparatus.

TiME: Tuae PresENT. MORNING.

(The stage 1is empty when the curtain
rises. Presently the Tirep CLERK enters,
hangs up his hat, and begins to dust off the
counter. Enter the Long LEan Hawm.)

Tikep Crerk (wearily) : Mornin',
Lonc Lran Ham (briskly): Got any

LTHOUGH the day had been hot and
Asultry, the evening was cool. Old Man
QRN having given up the ghost, con-
ditions were ideal for Radio. The writer
was at his old hobby. A little listening in
soon proved that many other amateurs had
also taken advantage of the fair conditions.
The air was filled with a continual buzz of
local “Hams,” with a distant relay station
breaking through now and then. As the
“hour grew late, only the big DX men were
+at work, and finding myself nodding I turned
‘off the light and settled down in the chair,
How long I sat there I do not know, but
at length I arose, went downstairs and put
on a pair of rubbers, although no rain had
fallen for a week. Qut in the shed I ob-
,tained a large roll of wire and a ladder and
'with this equipment I slipped out into the
alley. At this point it might be well to
.state that I had been affected for some
time by a disease known to Radio amateurs
as- C.W.; also, that all my attempts in this
line had failed, due to the lack of the neces-
sary potential. But getting back to the
story, I reeled out some 500" of wire,
_stringing it to any object which came to
hand. The time was something near two
P.X. in the morning, a fact which laid me
open to all sorts of suspicions, from mur-
der in the first degree down to dealing in
Moonshine. Nevertheless, I worked on in

By JAMES ZWEIGHAFT

[ R T T LT )

Here is one
type of radio
bug (see his
belt), well
known to the
radio dealers;
he comes to
buy a $100
set but takes
only a little
coil or a cat
whisker for
his crystal

detector.
bulbs? Soft 'uns?
Tirep CLERK: Just one left. You're a
lucky man.
Loncg Lean HaMm: Great! What kind?

We knew it was coming when
we published our first radio play-
let! We predicted that we would
soon see a new crop of radio play-
writes. Our prophecy was not
wrong. We have received a num-
ber of short plays from which we
selected the present one, which is
about the funniest thing we have
read for many a day.

The plot is simple, and it has the
advantage that it is based upon a
good deal of truth. Our readers
will have a pleasant 10 minutes in
reading this playlet.—Editor.

Righ Qoltage

By RICHARD E. MORRIS

silence.  The
plot was this:
The ether had
it that a
bright youth
in Water-
town, U. S.
A. (whereve

that is) had
tapped the
line of the lo-
cal trolley
company,
thereby ob-
taining 550
volts D.C. for
the plates of
his hungry
tubes. The
idea struck
me as a good
one. However,
I thought it
best to try
out the scheme
before getting
the official dis-
approval. Ac-
cordingly, I
placed the lad-

page 332)
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Tirep CLERK: A ‘“Weasel,” put out by
the Blank people. Finest tube on the . . .

LoNg Lean HaM: What! That thing!
Why, man, I'd rather use silicon . . .

Tirep CLErk (leaning across the counter
with a confidential air) : It’s not generally
known, but I have it on good authority that
the Navy has just placed an order for a
million . . .

LoNg Lean Ham: I believe you, never
mind. Is that the only soft tube you have?
| Tirep CLErK: The only one. Seven dol-
ars.

Long Lean Ham: What a soak! Gee,
they sure do rob you right and left in this
game. Well, I gotta have it; wrap it up
good. (Lays the money on counter and
whistles “Good night, Ladies” while the
TirRED CLERK wraps up the tube.) Thanks,
s'long. (Exits, still whistling, Tirep CLERK
waits until he is out of sight and then mops
his brow with a pale green handkerchief.
Enter the Suortr Far HaMm., His garter s
tang)lcd in his shoe-lace and he looks nerv-
ous.

Tirep CLErK (sweetly): Yes, sir?

Siort  Far Ham: Have you got a
“Weasel” ' detector tube?

Tikep CLERK: Just one
You're a lucky man.

SHort FFar Ham: I'll say I am! (En-
thusiastically.) 1 never saw the beat of
those tubes! They’'re wonders! Why, last
night I copied an Australian amateur on a
bed-spring so loud that I could lay the re-
ceivers on the table and . . .

Tirep Crrrk (hastily): Yes, yes, they're
the tube, all right. Seven dollars, please.
(Wraps up tube.)

Suort Fat HaM (hands over the seven
dollars and whispers confidentially): You
know, the company that puts out those tubes
is a bunch of dubs; why, they could get
twice the money for ’em!

Tirep CLErK: I guess you're right. Well,
come again.

Suort Fat HAM: Righto! Gbye. (Exit
Saort Far HAM and enter Fonp MaAMMA

(Continued on page 328)

more left.

(Continued on The Arc Which Followed the Wire Was Like Lightning. I May Have Seen
’ Double, But Anyway it Was Some Fireworks!

s e i

'_h;——--.
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Ghosts by Radio

ALLOWE'EN, like Christmas and

birthdays, comes around once

every year, and so when Hallow-

¢’en was but a week away, Buddy

Thomas, FPresident of the Chester
Radio Club, which had a large and flourish-
ing membership of 13, decided he must cele-
brate this Hallowc’en if he never did an-
other. 7

Hallowe'en, Buddy reasoned out, was a
night for spooks. So spooks he must have.
and as he was a radio bug, quite properly
they must be radio spooks.

Unknown to his fellow club members, he
had just received all the apparatus neces-
sary to finish his CW, set. Here was ma-
terial for plenty of spooks, if properly man-
aged, and so Buddy kept quiet about re-

ceiving it. For the next three days he was
busy crecting his new set, but finally, late
Wednesday night, he fin-
ished it.

After calling all the

“hams” in town on spark,
and making sure they were
not at their sets, he finished
the fina!l tuning up and ad
justments. Hallowe'en came
on Monday, and so on Sun
day night Buddy let loose a
few preliminaries. At 10:30
that night there broke into
the ether the weirdest music
the Chester “hams” had
ever heard. It certainly had
the ghostly sound, for when
it stopped the air was full

of “Did you hear that,
OM.?"  “What was it?”
“Whose ’'phone set went

wrong " and the like, and
Buddy, playing possum, was
as ignorant as the rest.

After a half hour, the air
quicted down a little and so
Buddy took another chance.
After playing the song once
again, in a deep, low mono-
tone these words came forth
via radio:

“All  spirits, attention!
The annual assembly of the
spirits of Chester and sur-
rounding townships will be
lield tomorrow night, as the
old church clock strikes
twelve, in the old school-
house on Turkey Hill Road.
All spirits must be present. Business of
great importance to be discussed.”

He followed this speech with another
“ghostly” piece of music, as a sort of con-
clusion which would give his audtence a
chance to forget the exact sound of his
voice.

As soon as they found that there was no
more ghost talk, excited queries filled the
Chester ether, most of them being “What
is it? “Where does it come from?' and
the like. Eventvally, as Buddy thought
would happen, someone suggested meeting
the next night at eleven o'clock in front of
the post ofhce and going in a body to see
the "ghosts.” This provoked a lot of dis-
cussion, during which the ether got jammed
several times when 10 fellows tried to talk
at once to the same person.

Eleven o'clock the next night found 20
determined youngsters, several with flash-
lights and nearly cveryone with a club or
bascball bat, gathered in front of the post
office. Every ¢lub member was there and
five of them had enlisted their brothers.

Ruddy, as President, led the way. He
had other reasons, too, for desiring to guide
this group of unbelievers. As they neared

By GEORGE M. BRAMANN

the schoolhouse, they stopped to hold a con-
ference. They decided, with the aid of
Buddy, to get up on the hill alongside of
the school where they could look in the
windows and see all that went on. They
again followed Buddy's lead and picked out
the very spot on the hill where he wanted
them to be

A few minutes later, they heard, coming
softly from the town, the sound of the
church clock striking midnight. Just as the
last stroke died down, there came simulta-
neously from the schoolhouse a piercing
scream and a blinding flash of light. which
lit up the interior of the building like day.
The more nervous ones in the party began
to look for a way in which they could
quietly vanish, but they found to their sur-
prise the only way out was past the school-
house. Buddy had manceuvered them into

And Again Came That Piercing Scream and Blinding Flash of Light, Which
Had No Sooner Disappeared Than Another Great Streak of Fire Shot From
the Schoolhouse Chimney.

a brier patch with but one way out, which
they were afraid to take.

For a minute there was darkness inside
the schoolhouse, and then to the eyes of
the excited onlookers a soft light seemed
to diffuse itself over the room, and by this
light hazy figures could be seen moving
around. This light slowly faded from view,
and then, in absolute darkness, for there
was nho moon, a stentorian voice called out
“The meeting will come to order!” and con-
tinued, “Sentmnel, may the meeting proceed ?”

“It may not, sir, for outside are material
beings of the other world, ready to listen
to what we have to say.”

“Out and haunt them!” cried the chief in
a voice like a cannon’s roar.

And again came that piercing screamn and
blinding flash of light, which had no sooner
disappeared than another great streak of
fire shot heavenward from the schoolhouse
chimney.

Dick Arnold and Jack Pierce could stand
it no longer. and openly tried to make their
escape through the brambles in the rear,
when almost from under their feet came
the loud command, “Halt!” They turned
and fled. this time past the now deserted
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schoolhouse and along the road towards
home. They had had enough.

So had the others, and they were all
anxious to leave, and someone lit a flash-
light to better find his way. Unfortunate-
ly, it fell on Buddy, who was rolling over
and over on the ground, a handkerchief
stuffed in his mouth and his face convulsed
with laughter.

Comprehension was instant on both sides,
and Buddy tried a dash for liberty. He
was quickly downed, and 1; angry voices
demanded an explanation. No one likes to
be fooled.

“Lemme up, lemme up,” came faintly
from the bottom of the pile. He wa:s
dragged to his feet, still smiling.

“Well, fellows,” he said. “it was this
way . . .” and taking a flashlight he showed
them a box buried in the ground, full of
switches which had con-
trolled the magnesium flash-
es, the loud speaker and the
magic lantern, and the but-
ton which had set off the
rocket up the chimney, as
well as the microphone into
which he had talked.

“How about the music?”
asked his questioners.

“Oh, that’s my new C.W.
and phone set. Come around
tomorrow night and I'll
show it to you.”

HLILILE 0 0

A New [nvention
for the Non-radio
Man

By A. M. QUAID.

N R RO T G R G T

Materials needed for mak-
ing this famous Bussio-
tron: A small piece of can-
dle (any kind may be used.
A piece of metal for the
plate. A curled piece of wire
for the grid. (If the begin-
ner finds difficulty in under-
standing these above men-
tioned animals it may be
found in the book entitled
“The How and Why of
Lawn Mowers.)

In order to place this bulb in operation,
a match must be at hand to light the fila-
ment (safety match preferred). After the
filament has been lighted be sure that there
are no drafts or the nlament is liable to
touch the grid, but in most cases the filament
goes out. If the grid should become smoked
from the filament it can easily be cleaned
again as it will work better if free from
soot (given off by the filament).

This bulb will prove very effective with
a low plate voltage, as the bulb is likely to
melt the wax if a high voltage is used. It
may be necessary to discontinue the use of
the bulb in order that it may become hard.

A very efficient receptacle may be had by
placing the bulb in a saucer, as this will
catch any stray ions that may become rest-
less while the bulb is in operation. As this
bulb has a grid having in its interior a spe-
cial liquid, the liquid automatically leaks
out of the grd and therefore the cost of a
regular grid leak is eliminated. When once
the filament has been lighted it is not neces-
sary to adjust it, hence—no rheostat. This
bulb has proven very sensitive as a reno-
vator, excavator, illuminator, refrigerator
and other things with an “or” on the end.
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HIS Department is open to all readers.

apparatus, neatness of connections and general appearance.

photographs of stations unaccompanied by a picture of the owner.

We prefer dark photos to light ones. The prize winning pictures must be on prints not smaller than 5 x 77,

than 3% x 315",

station, aerial equipment, etc., must accompany the pictures.

PRIZES:

It matters not whether subscribers or not. All photog, are judged for best arrangemen’t- ar;d efficiency of ;he
In order to increase the interest in this department, we make it a rule not to publish

We cannot reproduce pictures smaller

All pictures must bear name and address written in ink on the back. A letter of not less than 100 words giving full description of the

One first monthly prize of $5.00 All other pictures published will be paid for at the rate of $2.00,

38IC, Reading, Pa.

THIS MONTH’S PRIZE WINNER

A

This equip-
ment was
built by the
students of
the high
school. Pretty
good work,
isn’t it?

AT

The accompanying photograph shows
Station 3AI1C, located in the Practical Arts
Building of the Boys’ High School at
Reading, Pennsylvania. This station was
built by the students last fall and put into
operation about the first of this year. It
has done fairly good work when its small
power and limited working hours are con-
sidered. During the winter months, while
night school was in session, it operated on
Monday, Tuesday, Wednesday and Thurs-
day nights from 7:30 until 9:30. It
is still working since the close of night

school, from 12 o’clock noon until 5 p. m.
Using a 4-K.W. Acme transformer and
working during the hours when the local
QRM was heaviest there was no trouble in
working 450 miles and over, almost every
evening. Stations as far north as Maine
and as far south as the southern part of
Virginia, have us logged at various times.
One station in Massachusetts reported us
audible ordinarily five to six feet from the
phones.  Although. built by night school
students, it is operated by students from
the day school, so that credit must be given
to all. The two operators are Fred De

Long, who signs F. D., and Paul Naftzing-
er, who signs P. N. The sending equip-
ment is as follows: 4-K.W. Acme, Du-
bilier .007 condenser; Benwoad Gap with a
ten-stud rotor running at 4,500 to 6,500
r. p. m. A Marconi type O. T. using one
turn in the primary and six turns in the
secondary, the coupling having been further
loosened since the picture was taken. The

" aerial is 65 feet long, four wires placed

three feet apart inverted “L” type. The
aerial is 70 feet high, the set being located
on the fifth floor and having a ground lead
about 55 feet in length, grounded onto a
six-inch water main. The roof, the radi-
ators, the sprinkling system, the gas and
water pipes, in fact, everything in sight
was -at first used as a ground. It became
a common saying that if a nickel was
dropped on the floor someone would solder
a ground onto it. Various tests were made,
until they were all eliminated with the ex-
ception of the water pipe and the roof.
The hot wire ammeter gives a reading of
2%, amperes. Despite the fact that the set
was located on the fifth floor the above dis-
tance was readily covered, which was made
possible by the addition of an inductance at
the base of the ground lead.

The receiving set is a home-made regen-
erative with one step of amplification and
a volt meter and ammeter with the neces-
sary change-over switches, so that the op-
erator at all times may know the plate volt-
age and filament current of either tube.

(Continued on page 354)

9 AVUC, Hastings, Neb.

The receiving equipment at my station
consists of long and short wave regenera-
tive receiver, built by myself and of my
own design, Moorehead detector, and two-
step amplifier. I have available from 200
to 25,000 meters in honeycomb inductances
and 175 to 800 meter vario-coupler for the
tuning with the usual variable condensers.

The transmitting equipment is a 1-K.W.
Thordarson transformer, signal plate glass
condenser, and C. & W. Co. enclosed rotary
quenched driven by belt.

The aerial is a 6-wire, inver.ted “«L,” 60
feet long and 42 feet high with a wave-
length of 194 meters.

With the receiver I hear all of the high
power stations in the United States and in
Europe, POZ and LN. 1 also hear Cavite,
Honolulu and Pearl Harbor. On the lower
waves 1 often hear amateurs on both coasts.

With my transmitter I have a good DX
record, having worked in all directions over
800 miles and I have been heard over a
thousand miles, and yith the coming season

I intend to install I.C,W. and phone so that
I ought to make a fairly good relay station
for the next winter.

RoBerT M. STEPHENS,
Y. M. C. A,
Hastings, Neb,

WL

Although Bob
has this nice
1 KW, set,
he is coming
to the O. W,
too. We hope
to see his

tube set here
when it s

built,

T
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8 APH, Toledo, Ohio

I am herewith sending you a picture of
my station 8APH, Toledo, Ohio. The fol-
lowing is a short description of it:

The entire set is built up of units 435"
x 4%", to the entire number of twenty-
four. Half of these are used for receiv-
ing and the other half for transmitting.
The receiving set is made up of detector
and two-step amplifier. Two more steps of
amplification may be hooked in at will at
the output of the entire four stages; there
is a magnavox, to amplify the signals to
such an extent that signals may be heard
for a distance of one city block. Music
and specch were received here with such
tremendous loudness as almost to be un-
believable. Four variables are in use and
a set of honeycomb coils and mounting for
same.

The transmitter occupies the other twelve
panels and consists of two Cunningham
transmitter tubes, two variables, 30 turn in-
ductance and a rectifier to rectify 6o v. al-
ternating to D.C. A microphone and buzzer
and pure C.W. are my transmitting meth-
ods.

Ammeter in the ground circuit and
change-over switch.

The following is some of the work done
by my transmitter: My music was heard

GG

This combined
transmitter
receiver

in panel units
makes a good
arrangement;
a good idea
you had
Frank,

W

at Fremont, Ohio, and Detroit, Mich., and
my straight C.W. carried QSA as far as
Bristol, Connecticut, a distance of over 500
miles, not at all bad with only 50 watts in-
put. _

The receiving of course is as good as any

I have ever heard or read about. 1 have
received Hawaiian Islands; Lyons, IFrance;
Nauen, Germany; and Rome, ltaly, in broad
daylight, and amateurs and 600 meters come
in just as good.

(Continued on page 348)

7 HM, Great Falls, Mont.

The following is a description of
my station, 7HM:

The antenna is of the inverted L
type, composed of four wires, 40 feet
high and 85 feet long. The ground
is as important, and even more, than
the antenna. I use gas-pipes, water-
pipes, watermains, and rods driven
into the ground.

The receiving set is small, but I
obtain excellent results, using only
one bulb and the standard tickler cir-
cuit. I use both audion and crystal
for detecting. A 5,000 meter loose
coupler, DeForest audion control
panel (type P-go1), loading coil,

Murdock variable condensers, Holtzer — Here is One of Those Good OI' Loading Coils Still on the

Cabot phones, storage battery and Job. They Don’t Look so Compact, But Are as Good as More

“B” battery (installed under the

table) and a wave-meter (in extreme back-
ground), complete the recelver. I am now
planning on a regenerative set with 2-step
audio frequency amplifier. I have heard,
latelyy, NPG, NNA, NGP, KMS, WSM,
KNG, KMT (Alaska), 7XB, 7DK, 7XK,

1
|

‘Eni 1 l{'

5

pancake type oscillation transformer.
I have not done much “DX” work
this winter, but have been heard by
>GQ, Eugene, Ore, a distance of
about 600 miles air line. I can be
heard at almost any time over the
entire State, especially by 7EX (250
miles) and 7XB (175 miles).

There are not many amateurs out
West here in Montana and Wyoming,
and we are a little slow in developing
the Radio game. There are, never-
theless, a few phone stations in
Montana wused by the Forestry
Service.

Complicated Types.

KLQ, and many other commercial and ama-
teur stations.

My transmitter is composed of a Thor-
darson 14-KK.W. transformer, high speed
rotary gap of the sawtooth design, oil im-
mersed, glass plate condenser, and a hinged,

9 GI, Weedman, lll.

R T T T T

A nice station
with a trans
mitter using
a quenched
gap with a
spark coil,
Q R Mers
please note,

[HOTEE TGN G,
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In conclusion, I would be pleased
to hear from amateurs interested 1in
Western amateurs still using spark
sets, for I fully realize that a C.W.
set would be much more efficient;
but up to the present time, owing to cer-
tain conditions well known to many of us,
I have been unable to make one.

Merwin B. ELTON,
Station 7HM.

I am sending a photo of my station and
would be pleased to have it published in
Rapio NEws,

A description of my station is as fol-
lows: The aerial is a four-wire “T” type
6o feet high and 8 feet long. The ground
is an insulated counterpoise suspended a
few feet from the ground on the same
masts as the aerial which it is exactly like.
The receiving set is a DeForest unit panel
type consisting of fifteen panels comprising
tickler coil regeneration, a detector and
two stages of amplification.

Mounted on one panel are three telephone
jacks connected in series, which in turn are
plugged into the detector or stage jacks,
thus allowing three pairs of phones to be
plugged in at the same time.

Four and one-half inch single layer coils
are used for short waves and the regular
honeycomb coils for longer waves and arcs.
All panels in this set and the short wave,

(Continued on page 355)
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This Type of Loop Aerial Has More Accurate
Directional Properties Than the Square One.

N dircction finding work, various types

of coil aerials are used. In the last

lcsson were described a few types and

the #methods of taking the bearings to

determine the positions of ships at sca,
or airplanes while in motion.

In this lesson we shall speak about various
forms of loop aerials and their respective
dircectional etfects, as found by practical ex-
periments.  As was explained in the last
lesson, the efficient area of a squarc loop
acrial is in the form of two circles on each
side of the loop, and in its plane.

If the loop is given the shape of a rect-
angle, I‘ig. 1, the efficient area is of another
shape, as shown in Fig. 2, and the longer the
loop, the more marked is the directional effect.
It has been found that the directional effect
of a loop, very long in comparison with its
height, 1s very sharp, and only stations
which were in the plane of the antenna
could be heard, while some other stations
at a shorter distance, but only a few de-
grees on each side of the plane, were abso-
lutely inefficient and their signals could not
be heard.

The same peculiar effect may be noticed
when an ordinary L aerial, long enough and
grounded at the free end, is used for re-
ceiving. The ground acts in this case as
the base of the loop, as shown by the dotted
line, Fig. 3. However, this sharp, dircc-
tional effect is more noticeable on certain
wave-lengths, and is less efficient for trans-
mission. ,

For the reception on short wave-lengths.
a triangular loop, illustrated in Fig. 1C in
the last lesson, is often used. This loop
consists of one turn and has a different ef
ficient area from the square or rectangular
loops. The active field of such a loop is
shown in Fig. 4. As may be seen, it is ag-
vantageous especially for distant stations.
as the sharpness of the field is greater at a
certain distance than the one of a rectangu.
lar loop.

Mnimum
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Approximate Shape of the Efficlent Recejving
Area of a Rectangular Loon.

The Radio Compass
PART TWO

If, for instance, a ship station such as A
in Fig. 4, is sending, it is received with max-
imum audibilty, while a ship in position B
is not heard. If a rectangular loop werc
used, the ship B would be heard also with
almost the same intensity as A.

Now, supposing that a ship station is
close to the radio compass, such as C, Fig.
2, more accuracy is to be had by the use of
a rectangular loop, for as may be seen, the
ship D is not heard in the receiver, while
with a triangular loop the transmissions of
both ships would influence the aerial, being
both in the active field of the loop. Of
course, these effects are more noticeable
on certain wave-lengths and under certain
conditions and may vary with the locations
of the stations and whether they are in-
stalled on the shore, or inland; they vary
also with the weather and atmospheric con-
ditions at various times of the year. How-
ever, the shape of the active field of the
various types of loops, as given in this les-
son, is about true at all times,

The loops just described are of the sole-
noid type, that is, they are wound as a

-

Fig. 5

I
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This Regenerative Crcuit May be Used With a
Loop Aerial in Direction Finding Work.

coil; to obtain a more accurate directional
effect the loops may be wound pancake
style, so that all the turns are in the same
plane, as in Fig. 5. In this case the plane
of the loop has only the thickness of one
turn, although the inductance is increased
and when turned around its axle to find the
direction of a sending station, it may be
noted that the points of maximum and min-
imum intensity of reception are very sharp
and somewhat easier to find than when a
solenoid loop is used. ’

RECEIVING APPARATUS

As a loop aerial is generally small in size
in order to be turned in all directions easily,
some sensitive receiving apparatus should
be used in conjunction with these aerials.
Due to its rather poor sensibility in com-
parison with the vacuum tube, the crystal
detector is not practical, and generally an
amplifier, either of the radio or audio fre-
quency type, is used, althoiigh some good
results may be obtained with only a V.T.
detector.

An Inverted I, Aerial with the Free End Ground-
ed Constitutes a Loop Having its Base Consti-
tuted by the Ground.

No additional tuning is necessary, as the
loop is directly connected to the detector or
amplifier in the same way as the secondary
circuit of an ordinary recetver. For the
reception of continuous waves, or if a re-
generative circuit is to be used, the loop
takes the place of the secondary of the
coupler, as shown in Fig. 5.

SIZE OF THE LOOPS

The loop aerials, in order to be revolved
in all directions, are generally mounted on
a shaft on which is fixed a dial divided into
360 degrees, a pointer fixed on the base sup-
porting the loop shows the direction from
which the signals come, The {rame on
which the loop is wound varies in size ac-
cording to the requirements of the work,
but is generally from 3" to 6’ square. For
short wave reception, one to three turns
are used, spaced about 14" apart. For me-
dium waves more turns are used and may
be wound closer together. For long wave
reception, smaller loops may be used with
the turns close together, as in an ordinary
tuner provided an amplifier is used.

TRANSMISSION

The loop aerial is not at all efficient for
transmitting, as the closed circuit does not
radiate much energy. For experiments and
for short distance work, it may nevertheless
be used with continuous waves, as generated
by vacuum tube transmitters, the loop being
used as the tuning inductance of the set.

Of course, the directional effect is noticed
at the transmission as well, but a long range
cannot be obtained for the reason above
explained.

A type of loop aerial more adapted for
transmitting is the flat spiral type, shown
in Fig. 5. In this case only one end of the
loop is connected to the transmitter instead
of the regular antenna, and either the
ground or another similar loop used as a

(Continued on page 354)

fig. 4

The Effeotive Field of s Trisngular Loop is Ap-
proximately of the Shape Mere Shown; Compare
with Fig. 2.
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Junior Constructor

AERIAL WIRE CHEAP HERE. .

Here is a new use for worn out Ford
magnetos.

When your dad’s Ford wears out, don’t
let him put it in the ash can, but persuade
him to let you have the old magneto coil
assembly. What for? Take a look at the
accompanying photograph and just imagine
how nicely all that copper ribbon would
serve as an aerial.

There are about 180 ft. of ribbon on a
Ford magneto, and a couple of magnetos
would indeed make a good aerial for most
any amateur. The old magneto can be had
for little or nothing from any Ford repair
shop.

Contributed by K. STRICKFADEN.
A SKINDERVIKEN OR MICRO-

PHONE AMPLIFIER. )

An inexpensive and quickly-made ampli-
fier ma— be constructed with a high resist-
ance telephone receiver (about 2,000 ohms)
and a Skinderviken transmitter button.
Find the exact center of the receiver dia-
phragm and drill a hole through which the
screw of the button can slip. Make con-
nections to the two binding screws of the
transmitter button and connect the instru-
ment to a telephone induction coil, battery,
and low resistance recciver, as shown in
diagram. _

It no Skinderviken button is obtainable,
the same device may work with a home-
made microphone, as follows:

First, secure a sensitive receiver of about
2,000 ohms resistance. To the diaphragm
solder a small brass cup, at the center, and

High ReslS. SERNNNNN
7@l Recaver<@l
i s, ]
! M 1l I

7L Indactian Coi

This Amplifier is Simple to Make, it Consists

of : M.ié)rOphone Button Mounted "on the Dia-

phragm of a High Resistance ’.Felephone Re-
ceiver With a Local Circuit.

a wire at the edge. Fasten the receiver to
a wooden base. Now make a brass bracket
of the form shown, drill and tap a hole at
the place indicated. Remove a carbon from
an old flashlight battery and solder it by
its brass cap to the end of a piece of
threaded rod. Run the rod through the hole
in the bracket and put a hard rubber knob
on the other end. Make connections, as
shown, to a battery, telephone induction coil
and low resistance telephone receiver, and
the amplifier is ready to amplify.
Contributed by JOSEPH LIEBOWITZ

HIGH POTENTIAL BATTERY FOR
RADIO RECEPTION CIRCUITS.
A high voltage or potential battery 1s re-

quired in the operation of the plate circuit

of the vacuum tube with a small amperage.

The audion or vacuum tube when used as

a detector, operates with a plate potential

of about 40 to 60 volts and when used as

an amplifier requires a potential .of 6o to

100 volts. Such voltages are usually ob-

tained from a flashlight or dry batteries

and which are quite expensive, especially as
they can not be recharged and made to last
indefinitely.
The battery
made by the early

described here is of the type
ihwvestigators and 1s now
used in the laboratory and known by the
name of the bichromate cell. It is of the
single fluid type, has a high E. M. F. with
low intermal resistance with a fairly large
current. When used for the “B” side of

There is Plenty

Did You Ever Think of This?
of Useful Wire in an old Henry Magneto. Why
Not Use it for an Aerial.

the vacuum valve connections, it will give
excellent results and is rechargeable when
run down. Odd scraps of copper and zinc
are used in its construction.

To make a battery with a potential of
60 volts, it will be necessary to build up
the required number of cells, allowing one
and one-half volts to the cell, as it will drop
to this after a short use, the initial voltage
being higher. Therefore 40 cells will be
needed. FEach cell or unit is composed of
a sheet of copper about %" in thickness
and 4” square, c sheet of zinc of the same
dimensions and a piece of pure all wool
cloth, firmly woven and of good thickness
cut 33" square. Any cotton in the cloth
will be eaten away by the acids, as is usual
in the material tests for all-wool cloth.

A container or battery box should be
built to hold the parts as illustrated, the
interior dimensions being about 44" square,
the height depending upon the number of
cell-units to be contained, but in the 4o0-cell
unit the inside height should be 9" if the
materials are t” in thickness and the
cloths somewhat thicker. Cut 40 pieces each
of the copper, zinc and wool, polish the
metal squares with sandpaper or emery-
cloth, place strips of wood across the bot-
tom of the inside of the case, then place a
long screw and knob through the top and
through a piece of brass drilled and thread-
ed and screwed to the top of the case, as
shown.

Make up the electrolyte solution in a
glass dish using a glass rod to stir it; bi-
chromate of potash, one ounce, dissolved in
one-third of a pint of boiling distilled or
rain water and when cool add very slowly,
stirring continually, one ounce of chemically
pure sulphuric acid, the commercial acids
being very unsatisfactory.

T
I
1 )

““Copper

zine

Repea7 40 times.
Copper

217c
Mool cloth

= e

This Type of mgh Voltage Battery May be
Used as a ‘B’ Battery and is Refillable,

wwWw. americanradiohistorv com

Place the woolen cloths in this solution
so that they will become completely satu-
rated; solder a wire to one corner of a
sheet of zinc and place the zinc at the bot-
tom of the case, connecting the wire to the
binding post; this will be the negative ter-
minal. Then place a piece of the cloth,
well drained so it will not drip, on the zinc,
then a shect of the copper. Put a zinc om
the copper, then wool, then copper, zinc,
etc., repeating the combination 4o times.
The zinc and copper touching will connect
the different units in series; zinc, cloth and
copper making up one unit cell. The last
piece is copper, which has a wire soldered
to it and connected to the positive terminai
of the case. A piece of metal or heavy
wood is placed upon the top of the pile:
under the screw to make it all rigid. The-
screw is turned down to press all firmly to~
gether, but not too tightly. After the bat-
tery has been in use some time and tné
cloths have become partly dry, a few turns
of the screw will bring all into a better con-
tact and raise the potential. After it has
completely run down, the parts are to be
removed and the cloths saturated again in
the solution and put together. After the
zinc has all been completely eaten away by
the acid it will have to be replaced and the
copper polished again with an emery cloth,
after heating to a dull red heat and cooling
slowly to burn away the acids and zinc that
have corroded to the copper.

The inside of the case should be given a
coat of shellac or of parafin wax and the

e ]

v 7elesnone,
naueon (o

Hiph Resistance 4
Télephone Rece/ver

Low Res/s/ance
leleptone faceve

You Msay Build This Microphonic Relay to
Boost up Your Signals.

edges of the metal squares should be paint-
ed with paraffin so as to prevent the electro-
lyte from creeping around and making short
circuits, thus causing impaired efficiency.

Contributed by FRANCIS DASHIELL.

(Much better results will be had if we
use carbon discs instead of copper. The
sinc plates should be well amalgamated on
both sides—Editor.)

REJUVENESCENCE OF THE DRY
CELL.

I accidentally hit upon a new method of
rejuvenating dry cells a few months ago,
which may be of interest to others. I had
shorted the “B” battery of my wireless re-
ceiving set, and found that my whole bat-
tery of “Eveready” cells had run down.

I was warming the station that evening,
as it chanced, with an oil heater, and I laid
one of the cells that would no longer make
a one-volt incandescent lamp glow on top
of the stove, and rolled it around until it
became somewhat warm. Then I threw the
little bulb in circuit again. To my surprise,
it burned quite brilliantly. I tried warm-
ing the others with equally good results.

After warming up the entire battery, I
put it back in my set, and found that it
worked as well as ever. By the next day,
however, when the cells had cooled off, the
battery again refused to work well. Then
I took the cells and set them all on a hot
stove, with the theory that if a little heat ®

(Continued on page 328)
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Correspondence From Readers

GOVERNMENT LINKS WITH
AMATEURS.
Lditor Rapio News:

Having read several articles in the July
fssue about Auerial mail and radio vaca-
tions, I thought perhaps this would inter-
est you.

Uncle Sam has much confidence in ama-
teur radio operators. So uch, in fact,
that Le has at last given us a chance to
prove ourselves.

The {forests of California are patrolled
daily by airplanes.

The U. S. Government has hired amateur
radio operators to operate receiving stations
at different  Supervisors’ Headquarters
throughout the National Iorests of Cali-
fornia.

As | am onc of these operators, I will
explain it all in detail.

The Government sent letters to all the
radto amateurs in California inquiring as
to their knowledge of radio, etc., then the
lucky ones were appointed.

There arc about 20 receiving stations that
are operated by amatcurs. These, as far
as receiving 1s concerned, are complete in
every detail.

The airplanes lcave their bases about g
A. M. daily and have a regular route which
they follow. They report positions every
15 minutes and by this the land stations
know exactly where they are at all times.

The main thing is to rcport forest fires.
They report fires by township, range and
section.

The planes fly between 10,000 and 15,000
feet, because the forests are not very good
places to land, so in case anything goes
wrong, they have a better chance to land in
the valley. )

They have sub-bases where they land for
dinner; there are also emergency fields
where they can land, if necessary.

Thesreceiving stations are mostly located
in the mountains, thus combining a vacation
with work for the amateurs.

It is not hard, but it is every day, Sun-
days included, in this line of work. The
airplanes cover on an average of 400 miles
a day.

I am located up in the mountains at an
elevation of 4,500 feet.

HEerBERT LAVENDER,
Radio 6LU.
Willows, Calif.

THOSE EDITORIALS,.
Editor Rapio NEws:

Your July number of Rapio News did
not entirely please us because you omitted,
I believe, one of the greatest factors of its
success—your editorial. Now, it is so hard
for us to believe that anyone really inter-
ested in progressive Radio should urge you
to discontinue the editorial, that we some-
times think you have merely given us a bit
of fiction as a means of ascertaining just
what we do think of them.

Your editorials are just right, but some-
times seem a trifle short. By all means, let
us have a good long editorial each month.

O. H. Knarp.

Salona, Pa.

AGAIN THOSE STORIES.
Editor Rapio NEwS: .

This is in reply to the letter written by
Mr. Prescott Smith in the August issue of
RaApip NEWS.

It certainly surprised me to learn of the
vast knowledge accumulated by Mr. Smith
while a radio operator. Indubitably, the
gentleman prefers monotonous but consis-
tent radio stories which relate incidents ap-
pertaining only_ to indisputable facts. Let
Mr. Smith avoid the fiction and turn to
educational articles, and thus broaden his
present amazing store of radio informa-

Hon,

Mr. Smith has ostensibly never experi-
mented with kites for radio work, much less
captive balloons. I[le had better turn to
page Ior of Ravio News for August and
learn how to make a kite for experimental
purposes. The results obtained with its usc
will doubtless change his opinion about a
captive balloon with necessary apparatus
and operator being capable to intercept mes-
sages very much louder from great dis-
tances than if the instruments were close
to the earth.

Mr. Smith had better go to Japan and try
to dccipher some of the Japanese special
codes.  Too bad the gentleman criticises
without competent authority but neverthe-
less 1 appreciate his remarks; it shows he
read the story.

am sorry “Martian Madness” left 3z
“bad taste,” but no doubt the gentleman has
since bought a fiction magazine and has
now lost the repellent taste of the radio
story.

Erarp A. Scuivo.
San I‘rancisco, Calif.

THE JAPANESE CODE.
Editor Rabio NEws:

In looking through the Rapio News for
the month of August, 1 found a lctter in
the “correspondence from readers” depart-
ment, a printed letter in which a commer-
cial operator asks: *Who told Mr. S. that
the Japanese use a different code from us?”

It is not my intention to interfere in their
discusston, but this questioning by an op-
erator infers that they do not use a “differ-
ent code from us.” If he believes this, it is
a great mistake, for the Japanese do use a
different code than the International, and
they can usc that code, too. It might be
well to explain this briefly, in order that
readers may not misunderstand the system
in use.

The Continental code, or International
code, was constructed for languages written
and expressed in the Roman-Arabic charac-
ters. Several additional characters of lan-
guages other than English were necessary
to facilitate communication in those lan-
guages, and were appended to the original
twenty-six letters of our alphabet. For any
of the Latin languages, English, German,
etc., the Continental code may apply; but the
Greek script cannot be expressed similarly.
To communicate by means of our codes, the
script must be transformed and expressed in
a language for which that code is intended.
Of course it is possible to express any char-
acter by a code letter, but where this is
done, the code is no longer Internationally
understood. This has been necessary in
communication in Oriental languages, and
the Japanese have developed such a code.

In the English, our characters are written
according to the pronunciation and nature
of the word, so that it is possible to take
a new word made up of letters and pro-
nounce it, even though we do not know
what the writter word means. As the
Oriental language is mostly monosyllabic,
and a single syllable may mean a whole
word, a written character means a whole
word, or even may express a word with ac-
tion. In making a character for a word, a
symbol distinct and different would be used,
making several hundred necessary if one
were to express one’s self by a scriptory
message. The average Oriental possesses a
vocabulary of several hundred characters,
every one of which means something, and
is memorized. Thus, if a message were
written in such a language, it would be im-
possible to express it in the Continental
code until it were translated.

It would be clearly possible to have a
separate signal for every one of the sev-
eral hundred characters, but such a code
would be confusing, and would require years
of effort to master.

\vhen these people began teicgraphic com-
muntcation, the Japanese set about reducing
these characters to the least number ‘in
which they, the Japanese, could express
themselves from one to the other., They
have now about fifty-five characters that
have each a separate signal, these being ex-
clusively of possible appendages. In this
manner, a single character sent may mean
either a sentence, single word or a large
portion of a word consisting of several such
characters.

It 1s true that these code units have been
formed largely of Continental characters
and appendages; but they stand for a dif-
ferent written result, and are a different
code entirely,

Japanese operators are all educated above
the average, and are encouraged to study
the English language, so they can com-
municate by means of the Continental code
and its languages, which perhaps confuses
many who hear them near our ports. With
us they are rarely free in working Eng-
lish, which, of course, measured by our
standards, makes them somewhat misunder-
stood, but no operator who has sailed the
Pacific can truthfully say they are not ef-
ficient in their own codes.

I have tried to show briefly why a differ-
ent code is used by these people, and also
that it is well used by them. In this I do
not wish to portray them as plu-perfect, or
create a fraternity, for brotherly love, for
they have their faults as we all have. Some
time our radio service may have to contend
more severely with their work, in which
case it would be well for us all to endeavor
to understand them. This, though, is quite
an impossible task, as my old friends Shaw,
Johnstone, Baxter, and other old Pacific
station operators, readily admit.

X. PERRY MENTER.

Valparaiso, Ind.

RECTIFICATION.

Lditor Rabpio NEws:

The Rocky Mountain Radio Association,
Denver, Colorado, desires that you correct
the article “A Clever Solution,” appearing
in your July issue, page 29, which implies
that the Radio men of Denver have about
bankrupt the Denver Gas & Electric Com-
pany by burning out transformers lights
and causing fires. This Association has a
letter from the Denver Gas & Electric Com-
pany which advises us that it is not so much
the burned out transformers as it is the
blinking of lights and the carrying down or
short-circuiting of its lines, due to insecure
aerial construction, and the breaking down
of insulation in fixtures which may in turn
cause fires. The company also advised us
over the phone that they have not called
H. H. Buckwalter into consultation at any
time; he did, however, offer his services.
The Rocky Mountain Radio Association
suggests that those interested in Radio
equipments in this section should call on or
write to either of the following concerns
whom we know to be fully posted and
square in their dealings: The Wenner Radio
Corporation, 1710 Glenarm Street, and the
Reynolds Radio Company, Inc, 613 19th
Sreet, Denver, Colorado.

This Association hopes that those who
may read this will appreciate the great im-
portance attached to the responsibility of an
editor who is flooded with information from
many sources which he is unable to verify
before same is printed and it is hoped by
us that the Radio Men throughout the coun-
try will bear this in mind in_writing in, as
by so doing we will assist in making the
Radio profession one of the cleanest of busi-
nesses, and the information sent out can be
fully relied upon.

Rocky MoUNTAIN Rapro Assocrarrow,

Geo. W. MALER, Secretary,
3914 West 29th St., Denver, Cole.
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THE RADIO CLUB OF BROOKLYN (N. Y.),
INC

On August 25th last, the members of the Radio
Club of Brooklyn, Inc., enjoyed a moonlight sail
followed by a lawn party on the grounds of the
Baldwin Radio Manufacturing Co., at Sheepshead
Bay, Brooklyn, N. Y.

Three boats were chartered for the sail, name-
ly: Porpoise I1I, accominodating 35 persons; Sun-
ny Jim, of the same capacity; and the Police Pa-
trol hoat under the command of Captain Goode,
who, with Albert H. Rodde, Commander of the
Natant-V, was in charge of the Marine Flotilla.

The yacht NatanfV, which has been equipped
with Radiophone and 500-cycle 5-k.w. spark
transmitter, acted as an escort to the outing. The
flotilla was in touch with amateur land stations
during the trip, directed by the shore station
located on the grounds of the Baldwin Radio Man-
ufacturing Co.

The course taken was out of Sheepshead Bay,
around Manhattan Beach to Coney Island, out to
Ambrose Channel, and back by way of the Rock-
aways to the grounds of the Baldwin Radio Man-
ufacturing Co., at 10 P.M., where a jazz band
awaited their arrival.

The grounds were electrically illuminated and
profusely decorated with flags and bunting, Chi-
nese lanterns and the club’s colors. and

members and to have fifty before the
winter time.

The officers are: President, Wm. J. Kielar, com-
mercial operator and graduate of Massachusetts
Radio Institute; vice-president, Raymond L. Or-
rill; secretary-treasurer, William Weppler.

Meetings are held every Friday evening, tem-
porarily in the Athol Y. M. C. A. It is hoped
that permanent quarters will be secured soon
where we can establish a station of our own. After
the business meeting, classes are held for the
instruction of the members.

An unusual feature of our association is that
it is made up largely of men who know practi-
cally nothing about radio, having been formed by
a few amateurs for the purpose-of building up a
local interest in wireless communication. We feel
that we have been quite successful to date, as
there are several new stations under construc-
tion.

Vice-president Orrill, 1ACY, of Orange, owns
and operates a fine station and several members
have listened in with him to radio concerts.

We have made arrangements with a local news-
paper to conduct a column under the title of

expects

“Radiograms,” and will in this way keep in_touch
with amateurs and those interested in radio in
this locality.

The association would be glad to receive com-
munications from individuals and other radio clubs.
Address the secretary, William Weppler, Athol,
Mass.

THE TOTEM RADIO CLUB OF SEATTLE

Seattle, Washington, has at last formed a radio
club, after having been rather backward since
the war, and the Totem Radio Club of Seattle is
the name that was finally decided upon, after a
great deal of discussion. The first meeting was
called to order at 8 P.M. in the Social Service
room of the Y. M. C. A. Committees were ap-
pointed to draw up a constitution, to decide on a
suitable name and to secure a suitable ieeting
place.

Second and third meetings were devoted to rati-
fying constitution, election of officers, and se-
curing members’ names on the initial list, this list
being of charter members; 35 members had sta-
tion licenses, or amateur second grade, or bet-
ter, while 18 who had a bona-fide interest in radio
and had no licenses, or were out of town resi-
dents, were given associate membership (first
named being full members). Officers elected
were: President, Mr. Gale, of 7XK; vice-presi-
dent, Mr. H. L. Jones; secretary, Mr. T. J. Bid-
ner; treasurer, Mr. Edward Rebman. correspond-
ing secretary, Mr. G. Ervin Kinsey, and
publicity agent, Mr. Gifford Emery. At

could ‘be seen for miles over the water.

The program for the evening was ar-
ranged as follows: The dancing was con-
ducted by the Radio Club of Brooklyn,
Inc.,, whose own orchestra supplied the
music, and continued from 10 P.M. until
2 A M. the following morning; dur'ng in-
tervals refreshments were served and many
interesting speeches were made by the
leading radio men who were present.

The affair wound up with the band play-
Home.”

ing ‘“Home Sweet
The committees of arrangements were
as follows: Albert H. Rodde, Marine;

Harry Beirschank, Joseph LeClair, James
Candido and Daniel Berlin, Reception Com-
mittee; Clinton Goode, C. F. Fink, Jack
Phillips, Albert Lustig and Carmine J. Cag-
giano, Flotilla Committee.

MILLER’S RIVER RADIO ASSOCIATION

The Miller’s River Radio Association,
of Athol and Orange, Massachusetts,
wishes to introduce itself to the radio fra-
ternity. This association, formed by en-
thusiasts of both towns, has twenty-two

This Picture Was Taken During a Party Given to its Mem-
bers by the Radio Club of Brooklyn.

this meeting, a traffic committee and an
executive committee were appointed from
the list of active, working-station owners,
and requested to get busy on their respec-
tive duties. Meetings are held every Sat-
urday evening at 7.45 in the Chamber of
Commerce rooms. We have a membership
of 60 and want that many more, so come
and bring a friend.

NATIONAL TUNITED RADIO TELEG-
RAPHERS’ CONVENTION

At the second annual convention of the
National United Radio Telegraphers’ As-
sociation, held in New York City Aug. 15
to 18, the following officers were elected
for the ensuing term: National President,
Claude C. Levin; national 1st vice-president,
H. L. LeCompte; national 2d vice-presi-
dent, R. H. Murphy; National 3d vice-pres-
ident, J. C. Mitchell, national secretary-
treasurer, Alfred DeSilva, and eight mem-
bers from the warious districts to cem-
prise the executive board.

Dictionary of Technical Terms Used in Radio

Royalty—A license paid by a person to the
patentee for privilege of manufacturing,
selling or working a patented article.

Ruhmbkorff Coil—See Induction Coil.

Root-Mean-Square Value—A periodic cur-
rent which passes through a cycle of
values has some one particular value
called the instantaneous value at any mo-
ment. If we take the mean of the squares
of the instantaneous values at equidis-
tant intervals of time throughout the
period, the square root of the mean of
these values is called the root-mean-
square value. In a current of simple sine
form the R.M.S. value is equal to the
maximum value multiplied by 0.707.

Silver. Ag. Argentum—DBrilliant pure white
metallic element. Hard, malleable ductile,
and tenacious. A.W. 107.12. S.G. 10474
Mit. Pt. 1733°F. Val. 1. Chem. Tq. 107.12.
Elec. Chem. Eq. 0.001, 118.1. S.R. An-
nealed 1468, Hard drawn 1.620.

Shock-Excitation—A name given to the
method of exciting oscillations by means
of a quenched spark (see Quenched
Spark). i

Spark—An arc of short duration. ]

Static—Disturbances caused by atmospheric
charging of the antenna. When it is defi-
nitely known that disturbances are due to
atmospheric charging of the antenna, the

word “Static” shall be used. In general,
disturbances shall be called “Strays.”

Strays—Electromagnetic disturbances set up
by distant discharges.

Simple Cell—A vessel containing several
substances usually two metallic plates in
a dilute acid, which by their chemical
action produce a difference of potential
between two suitably arranged connec-
tions. Portion of high potential plate out-
side liquid is called the Positive Pole and
the other is Negative Pole. See Primary
Cells.

Sin—See Sine.

Sine—Line drawn from one end of an arc
perpendicular to a diameter drawn from
other end of the arc. Is therefore equal
to half chord of double the arc. Sine of
triangle is given by perpendicular divided
by hypothenuse.

Sine Curve—See Harmonic Curve. One
in which the instantaneous value of the
movement plotted is at all times equal to
maximum value of the movement multi-
plied by the sine of the phase angle. A
regular curve, having amplitude of each
separate oscillation as high above zero
as the trough is below.

Sine of Angle—Sine of arc measuring or
contained in that angle, and is equal to
Cosine of Complement.
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Sine Wave—A wave having rhythmical
changes, which can be represented by a
Sine Curve or a smooth curve,

Single-Fluid Cell—A cell in which only one
liquid is used.

Single Phase Alternator—One having its
armature windings so arranged and inter-
connected that the various E.M.F.s com-
bine to give E.M.F. of machine as a sin-
gle function of all the windings. Only
two slip ring collectors are required.

Single Touch—Method of magnetising a
bar of steel by gently rubbing it in one
direction with one pole of a permanent
magnet.

Sinusoidal Wave—See Sine Wave.

Skin Effect—The increased resistance of a
conductor to high frequency currents to
that offered to low-frequency ones is due
to fact that high frequency currents con-
fine themselves to the surface, or “skin”
of the conductor, while the low frequency
currents use the whole of the metal or
“soak in.” Also known as High-Fre-
quency Resistance.

Throw—Of windings refers to width of
coils of drum armature, .also known as
Pitch and Step. .

Tin—Sn. Stannum. A.W. 118.1. S.G. 7.20.
Milt. Pt. 446°F. S.R. 13.048.
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HIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions
I only publish such matter of sufficient interest to all. 4 foratie bencht off ol dur=wgroAn
1 T(;Jis]) Department ctinnot answer mtc:re than three questions for each correspondent.
2. nly one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid i
o . . t C: 3
8. Sketches, diagrams, ctc,, must be on separate sheets. This Department does not answer questions by mail free of charge. g OWEEngEs maties
4. . ()lur'Edators will be glag to answer al}yi leﬁ;cr, at 't]?ebrate gf 25& gor each question. If, however, questions entail considerable research werk, intri.
cate calculations, patent research, etc., a special charge wi e made. efore we answer such questions, correspondents will be i i
You will do the Editor a personal favor if you make your letter as brief as possible. ’ P mflormed as to the price charge.

V.T. SUPPLIED WITH 32 V. D. C.

(269) Arthur O. Simpson, of Fish Creek, Wis.,
writes as follows:

Q. 1. Please publish the diagram of a detector
using an ‘“A” Dbattery, potentiometer plate volt-
age control, filament and plate voltages to be se-
cured from a 32-volt D.C. lighting pant.

A. 1. This hook-up appears on this page.

Q. 2. What capacity fuse should be used to
{)Irotcct the filament of a2 Cunningham detector

T.?

A. 2. The fuse should have a maximum car-
rying capacity of one ampere.

Q Could the Radiophone messages be re-
ceived with a set consisting of loading coils,
loose coupler and V.T. detector?

A. 3. Yes, messages could be received
with this set.

RADIOTRON U.V. 200 V.S. «“J”
TUBE.

(260) Fenlon Quigley, of Des Moines,
Iowa, asks:

Q. 1. Can a Radiotron U.V. 200 be used
in place of a “J” tube in the C.W. set
described by Mr. Arthur Lynch is the July
issue of Rapio News?

A. 1. Another make of tube may be
used in this hook-up, but it should be a
transmitting tube such as U.V. 202.

+4o0cC 417

-

-

WAVE-LENGTH INCREASE OF :

SHORT WAVE CIRCUIT.

(261) Fred Bortzmeyer, of Boulder,
Colo., wants to know:

Q. 1. May a loading coil with 10 steps
of about 400 M. each be used with the or-
dinary two-variometer, one-variocoupler set, with-
out variable condensers?

A. 1. If you increase the wave-length of the
primary, you should increase the whve-length
of the secondary also, by shunting it and the grid
variometer with a variable condenser, or by con-
necting a loading coil into the secondary circuit.

USE OF INSULATORS IN GUY
WIRES.

(262) Frederic Giebel, of Dallas, Texas, sends
this request:

Q. 1. Please explain why insulators are used
in the guy wires of an aerial.

A. 1. Insulators inserted in metallic guy wires
supporting a mast are to prevent the guys from
acting as aerials which may be in resonance with
the sending antennae and absorbe energy by
cutting them into short lengths. Their natural
period being very short, they do not absorb much
of the energy radiated.

EFFICIENT SET FOR LONG AND
SHORT WAVES.

(263) J. W. Batts, of Miami, Fla.,, would very
much appreciate answers to the following ques-
tions:

Q. 1. What do you think of the DeForest 16-
panel unit set for all around work, for both long
and short waves, or would you recommend an-
other form of receiver. .

A. 1. If properly tuned, a 15-panel set with
honeycomb coil tuner is very efficient for all
around work. By using various sizes of coils, any
wave-length may be tuned in.

. 8. Where shall I apply for a license and
a call numbher for my station.

A. 2. Apply to the Radio Inspector, Custom

House, Savannah, Ga.

V.T. SUPPLIED WITH A. C.
(264) T. I. Lester, of the Bronx, New York
City, writes us as follows:

. 1. Please tell me through your “I-Want-to-
Know” section how to use a step-down trans-
former to light a V.T.

A. 1. You will find this on page 447, Janu-
ary, 1921, issue of Rapro Nrws.

Mica condenser
4 m.

2V windizg for power
tobe filarmeny

Complete Hook-up
Tubes, for C.W. or Radiophone Transmitters.

MINIATURE VACUUM TUBES.

(266) A. C. Norwine, of Columbia, Mo., wants
to know:

. 1. Where can I procure miniature vacuum
tubes illustrated in Mr. Boucheron’s article in the
February, 1921, issue of Rapio NEws.

A. 1. They are not manufactured in quan-.
tity. Only a few were made for experimenting
and are not for sale as yet.

Q. 2. Is the enclosed hook-up correct?

A, 2. Yes. The size of the coil L depends
upon the wave-length to be tuned in. L50 should
be O.K.

hear phone stations? :

A. 2. This is probably because they do not
know how to tune their sets properly. Telephone
reception requires a very sharp adjustment,

CAGE AERIALS.

(268) Gerard J. Kohler, of Boston, Mass.,
wants to know:

Q. 1. Are cage aerials good for receiving and
sending?

1. Yes, they may be 5 in. in diameter,
with four wires.

Q. 2. May a crystal detector be used with
honeycomb or duolateral coils?

A. 2. Yes.

Q..3. Kindly give hook-up of two-step
amplifier with one “A’ and one “B"” bat-
tery for the three tubes.

A. 3. See Fig. 6 on page 100 of the
August, 1921, issue of Rapio News.

GROUND.

(269) Arthur Hendricks, of Brooklyn,

N. Y., asks the following questions:

Q. 1. Which is better for receiving, lat-
eral coils or a regenerative set?

A. 1., This depends wupon the wave:
lengths to be received. For short waves, a
regenerative set is very efficient and D.L.
coils for all around work are more con-
venient.

10 volfs 60 cycle supply

TICKLER COIL. .
(266) E. Beaumont, of Bay City, Mich., would

_like us to publish the following information:

Q. 1. What size of wire should be used to con-
nect the transmitting instruments, also what size
for a crystal receiver and for a V.T.?

A. 1. In the H.T. circuit of a transmitter,
the connections should be made with copper strips,
or rather with stranded ribbon. In a receiving
circuit some insulated No. 20 B & S wire is <

. 2. Where can tickler coils be purchased
of the correct inductance for honeycomb coils?

A. 2. The tickler coil itself is a honeycomb
coil used as plate inductance in a regenerative
circuit.

RADIOPHONE MUSIC RECEPTION.

(267) G. K. Dabler, of Wyanet, Ill., sends the
following inquiries:

Q. 1. Would I be able to receive Radiophone
music with a single tube set, and over how great
a distance can I receive it?

A, 1. Yes, you can, but we are unable to
tell you the exact range, as this depends upon the
aerial, the land surrounding your station, etc.

. 2. I know of two amateurs living near
Chicago, who have tube sets, and cannot hear
phone stations; one has a two-stage amplifier,
the other a DeForest 15-panel set. They can hear
signals all over ' the house, why can they not

%
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o

If a 82-V. D.C. Bupply is at Hand, it May be

Used for the Filament and Plate of a V.T. The

Potentiometer Bhould Have a Resistance of Five
Thousand Ohms. (Q. 259.)
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of a Power Transformer and Rectifier
Q. 271.) A, 2,

Q. 2. Please give an efficient hook-up
and describe the method of changing from
audion to crystal reception?

See page 796 of the May, 1921,
issue of Rapio NEews.

Q. 8. Would it be safe to use a pail of
water on the fire-escape as a lightning ground?
_A. 8 No; a real ground consisting of buried
zinc plates or wires should be used.

A LOOSE COUPLER IS O. K.

(270) A reader, of 84 Blake §St., Buffalo,
N. Y., wants to know:

Q. 1. Would a Turney spider web inductance
used with a leading coil, when necessary, be bet-
ter than a loose coupler for an amateur receiving
set using a crystal detector?

A. 1. No, if you mse a crystal, you do not
ge%d a three-coil mounting, a loose coupler is

Q. 2. Will a set receive wireless phone sig-
nals employing a crystal detector, variable con-
dcnser, 2,000 ochm phones and a loop antenna with
etther of the above pieces of apparatus?

A. 2. With a loop aerial a coupler is not
necessary, but due to the rather poor sensibility of
a crystal compared to a V.T., ycu should not ex-
pect good results unless the loop is of very large
size and near enough to a phone station.

Q. 3. What crystal is the most sensitive, and
can crystals be mounted in lead?

A. 3. Yes, crystal may be mounted in lead,
but it is preferable to hold them in a clamp so
that any face of the crystal may be used. A
good combination is a galena with a fine plati.
num wire, or else Radiocite with a steel needle.

ACME 200-WATT C.W. TRANS-

FORMER.

(271) Clifford Hansen, of Chicago, Ill., re-
quests the following:

Q. 1. Please give a correct hook-up for use
with an Acme 200.watt transformer and two De-
Forest rectifier bulbs, and the necessary chokes
and condensers.

A. 1. This hook-up appears on this page.

ARC SET.

272) W. D. Meyers, of Vandergrift, Pa,
has an arc transmitter of which he sends a hook-
}:p and asks why he can’t get any radiation with
it.

A. 1. It is rather difficult to make an arc
transmitter oscillate steadily on 200 meters, but
if you wish to obtain better results we suggest
that you try an oscillating circuit connected to
the arc and coupled to the aerial.

. See article on page 520 of the February, 1921,
issue. .
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URDOCK -

No. 56

(Patented.—Other Patents Pending)

ANNOUNCING

DOUBLE SET

$500

DOUBLE SET

$600

The MURDOCK No. 56 Radio Receiver is a reproduction, with notable improvements, of the
MURDOCK No. 55 which have deservedly earned a reputation of UNUSUAL SENSITIVENESS
and LONG-LIVED DEPENDABILITY. Years of experience in production have so simplified our
manufacturing processes that there is NOTHING QUITE SO GOOD AT SO LOW A COST. Every
guarantee that has gone for the last 14 years with MURDOCK Radio Receivers is behind the MUR-
DOCK No. 56.

Reccivers encased in MURDOCK moulded insulation; magnet of best quality
steel, embedded in case with pole pieces attached permanently and unchangeably;
all receivers are by-polar; spools are wound with fine size pure copper wire with
enamel coating, this method of winding ensuring a maximum number of effective
layers; diaphragm is selected stock of thickness experimentally determined best; special
attention is given to a most important feature of receiver efficiency, namely, the proper
seating and clamping of the diaphragm; the cap or ear piece is MURDOCK moulded
of size and shape best fitted for comfort and exclusion of outside noises; cords
supplied with sets are five feet in length with durable mercerized finish. The headband
wires are spring phosphor bronze and are covered with black-covered webbing. The
design of the MURDOCK No. 56 Headband is unique because of the absence of screws
on either Head Band or Receiver Adjusting Bale. The construction plan is the acme
of firmness, strength, durability and service, all parts being riveted together.

A WONDERFUL VALUE

--------------------------------

.................................

1000 ohms Receiver only................ -
1500 ohms Receiver only................... 2.25
Double Head Band..................c.ovtn

GUARANTEE

Faurteen days’ trial allowed in competition with any other receivers. If prior to,
or at the expiration of the trial gerlod, the receivers are not found to be completely
satisfactory, the purchase price will be refunded upon return of the receivers.

«« PERFECT SATISFACTION GUARANTEED OR YOUR MONEY BACK”

BUY THEM FROM YOUR DEALER
SEND FOR BULLETIN No. 21

WM. J. MURDOCK CO. %S%ER Shas

509 MISSION STREET, SAN FRANCISCO, CALIF.

www americanradiohistorv com
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WE'LL TRAIN YOU 7D
as Drafting Specialist F RM
Earn $35 to $100 a Week

After you have completed our Course in Drafting
(mechanical drawing), we’ll give you free training
in your choice ¢f one of our courses in a special
ized branch of drafting.

WHAT YOU GET FREE

We also furnish you free with complete drawing
and drafting equipment when you enroll for our
Course. I'ree consultation privileges at any time,
during your course or after you've taken your
position. We help you to get a position as drafts-
man and send you free subscription to Draftsman’s
Publication, ‘“The Compass.”

FREE BOOK—Write today for free book, “Your
IF'uture in Drafting,” giving details of our home
study course in drafting and telling how you can
qualify for a position paying $35 to $100 a week.

ROY C. CLAFLIN, President

COLUMBIA SCHOOL OF DRAFTING

Dept. 1567, 14th and T Sts, N, W.,
‘Washington, D, C.

Varfometer Price $6.00
Vario-Coupler ’*  $6.00
Send for Bulletin No. 11-A describing these instru-

ments and our unlt panel sets. See them at your

dealer. Discounts furnished to the trade.
SIMPLEX RADIO COMPANY

1013-15 Ridge Ave., Phila., Pa.

FOR ALL PURPOSES
NEw MOTORS STAKDARD MANUFAGTURERS
PROMPT DELIVERY
ALL SIZES UP TO SH.P.
We Specialize In Small Motors € Generators

ALL PHASES AND FREQUENCIES  IN STOCK AT ALL TIMES
Largest exclusive Mail OrderSmall Motor dealers in the world.

CHAS. H. JOHNSTON, Box ET3. West End, Pitisburgh,Pa.

WIRELESS, TELEPHONE GENERATORS
500 VOLT - 100 WATT - 3400 R.P. M.
FOR MOUNTING MOTOR GENERATOR SETS.

The Midget “FIVE-IN-ONE” Slide Rule
i8 a combination Mannheim, Log-
Log, Add and Subtract, Polyphase
and Binary Slide Rule. It will
instantly add, subtract, multiply
and divide any combination in-
volving whole numbers, fractions,

d Gives every possible root and
i/ power of every quantity. The
{/ graduations are printed on metal
coated with white cellulold and
are grease and waterproof. While
B it is the most versatile calculator
ever inveniled, its operation is simple and easlly under-
stood. Diameter 4”
Price with 18-page Instruction Book, $1.50. Leather-
ette carrying case B00 extra. Catalog free.

Your money vacs 4 Gilcon Siida Rule Co., Niles, Mich

you are not- satisfied.

Short Wave Regenerative

Receiver
(Continued from page 284)

LTI PR
R e

The secondary and tertiary variometers
have four turns per coil, two turns per
layer and two layers, These finished coils
are waxed to the dilecto forms, which have
previously been machined to the required
shape with considerable accuracy, as the
forms should not rub during the 180-degree
rotation and the face of the movable and
fixed cotls should be ten-thousandths of an
imch apart. It will be found that these
coils hold very nicely, if the dilecto is not
oily.

The outside diameter of these coils is just
four inches. Fig. 6 shows how to connect
the four coils of one variometer so that they
assist cach other in the proper manner at
all points on the scale.

Ing. 7 shows the construction of the grid
condenser and by-passing condenser, both
of which are fixed units. The grid con-
denscr has four copper plates and five mica
plates; the by-passing condenser has eight
copper plates and nine mica plates, of sizes
cut in accordance with the drawing.

I'ig. 3 shows the interior of the receiver
and gives a good idea as to how to assemble
the complete unit. Heavy wire should be
used for the wiring between units, No. 12
B. & S. bare copper wire, soft drawn, and
covered with Black Empire cloth tubing
makes a very neat job. An ordinary audion
socket can be purchased and mounted on the
front of the panel or behind a window as
may be desired and will save the trouble of
manufacturing a socket. The filament cur-
rent rheostat is mounted in the rear of the
panel, controlled by a knob and pointer at
the front of the panel. A small key or
push-switch is mounted to light the filament.

It is noted that the primary condenser-
variometer unit is mounted vertically and
the other secondary and tertiary units are
horizontal. This is arranged in this way to
prevent fixed coupling between the primary-
secondary, primary-tertiary and secondary-
tertiary circuits, ‘

The operation of the receiver requires
considerable care for best results. Assume
that the receiver is ready for operation, the
filament being light and the high potential
battery being connected. Suppose that we
wish to recetve a station of unknown wave-
length. Set the tertiary control at zero and
set the coupling at about 70 degrees. Now
work the primary and secondary control
simultaneously, starting at zero and working
toward 18 degrees. Provided signals are
incoming, you will pass points where signals
will be heard. Release the secondary con-
trol at one of the points and tune the pri-
mary control closely. Then turn the sec-
ondary control to that same wave-length.
Now taking the tertiary control, bring that
toward 180 degrees. As you move. the ter-
tiary circuits, it immediately starts regen-
erating and the signal strength will increase
gradually. As the signal strength increases
with the forward movement, it will finally
increase to a point where the tone of the
spark being received changes and becomes
mushy. At that point the renegeration has
reached a point which has caused oscilla-
tions to start.

If, while tuning to one incoming signal,
you are being interfered with by a second,
or third station, reduce the coupling to-
ward zero, at the same time readjusting the
primary and secondary controls. On reach-
Ing a point where the one desired station is
being received, bring the tertiary control

over starting regeneration, at the same time |

adjusting the coupling control and secondary
control.
the coupling, you reduce the resistance in

both the primary and secondary circuits, but

at the same time reduce the amount of en-
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FREE'!

All Radio Operators
should send for our

Complete New

Catalog
Of Radio AEEaratus

Just Off the Press!

A carefully compiled catalog and guide to
the best and most reliable radio apparatus;
every article covered by our liberal guar-
antee; contains the LATEST REDUCED
PRICES. Your copy is waiting—send for
it TODAY.

We Prepay AllfExpress Charges

“The Oldest Electrical House in America”

JOS. M. ZAMOISKI CO.
19 N. Liberty St. ;2% l»., Baltimore, M,

Variometers 3 75 cach
Couplers .

These instruments embody finest work-
manship and best materials, all wooden
parts genuine mahogany, coupler primary
wound on formica tubing, Metal parts
of brass, Wound for maximum results
on short wave work. Will tune to 600

meters with small condenser. Shafts
8/16 inch. With Chelsea Dial and Knob

$1 extra. Send for bulletin describing
unwired regenerators and other ap-
paratus.

FREDERICK WINKLER, JR.
304 Columbus Ave., New York City, N. Y.

The Most Sensitive Detector®
Ever Produced

AUDIOTRONS |

The original tubular vacuum De-
tector, Amplifier, Oscillator, Dou-
ble filament Audiotrons.

$4.00

ADD FOR PARCEL POST

The Whitall Electric Co.
3 STEARNS PARK AVE.
SPRINGFIELD MASS.,

ST

If you stammer attend no stammering school till you get my large
FREE book entitled “STAMMERING, Itg Origin and Tge A{I.ig
vanced Natural Method of Cure,” bound in cloth and stamped [n
pure gol‘d'. Ask forL opecial tuition rate and a FREE Ccopy
of “The Magazine.” Largest, best equipped ana
Tg:: nl:ccel:tful .ﬁhw(l io the wor:ld (o;nthe cu: of stammering,

ering, etc. o sing-song or time t. Write today,
’I'Iu NortLWuudenol. 2366 Grand Avo,, m..uie.. Wis

g
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A NEW ERA [N

HAS BEEN INAUGURATED BY

R
— /’;SUR )S\NL —

SAVE ONE OR TWO WEEKS IN DELIVERY!

MAIL YOUR ORDERS TO OUR

NEAREST BRANCH STORE FOR PROMPT AND ACCURATE SERVICE.

Our Branch Managers are the same men who for years have taken care of the Installation and
Service of Commercial Apparatus on approximately 700 ve.ssels.
and you will find him ready to assist you with your Radio problems.

Each Manager is an ex-Amateur,

That Commercial Atmosphere will go far toward giving you a definite purpose and aiding

you in your success.

We are catering to you through the media of Expert Radio Men, and National and International Service.

AMPLIFYING TRANSFORMERS

21A Saco Clad, shielded .......c...ccee. ,0.-$ 5,00
A-2 Acme, semi-mounted ...........- STTslsLs]e - 3 5.00
UV-712 Radlo Corporation, shielded ......... 7.00
226-W Federal .......cccceeeevesecacnnsancens 7.00
1 ROLS, AMPLIFIERS &
AUDII"{OENGE‘;PJOENI;I-Aqu\;E RECEIVERS
Grebe
COR-8, New type, short wave regenerative, varlo-
meters, vernier, detector CIF...........eesse 80.00
CR-9 New type, single circuit, 150 to 3000
meters, vernier, det. & 2 step.........c0000 130.00
RORD New type, detector & 2 Btep.......s.e.- 75.00
Westinghouse
RA Regenerative 180-700 meters.............. 65.00
DA Detoctor & 2 steD.....oeiesrercareeienns 65.00
RO Tuner, detector & 2 step, in one cabinet,
CODDEr SCTEENEd . v.coveeannoesornsstsneeess 125.00
DeForest
MP-100 Audion Control .......c.cocesecccacss: 13.50
MP-200 First or 2nd step...........cccceeive 17.75
MT-100: Regenerative Tuner, short wave...... 43.00
SOCKETS
No. 30 Paragon, condensite base 1.00
No. 156 General Radio (for CW.)..... 1.50
No. 02 RemIOr ...ccoovvassonsesaansossessanas 1.50
R-500 DeForest, bakelite.......... 1.25
UR-542 Radio Corpn., porcelain 1.00

RHEOSTATS & POTENTIOMETERS

90-P Shramco, 6 amps.,

No. 25 Paragon, moulded g
PR-535 Rdo. Corp., for UV-200-1-2......... 3.00
120A Fada, exceptional value ............... 1.25
F-500 DeForest .....c..ccee. 800007 veer.ense 165
PR-536 Radio Corp. A-Bat. Potentiometer. ... 2.00

JACKS & PLUGS

1423-W Federal, 2 circuit jack............... 1.00
1435-W Federal, filament control............... 1.20

1438-W Federal, filament control............ o 5
1428-W Federal plug
No. 50 Pacent Universal plug

34A.Frco ‘“Bull Dog” flat plug..... —
34B Firco “Bull Dog” round plug........... 2.50
TELEPHONES

55 Murdock, 2000 OhMIS.........evvoeienccnen 4.50
56 MURDOCK. 2000 ohms......cocooviivieees .. b.00
Brandes Superior, ‘old type band............ 7.00
Brandes Superior, new type band.......... . 8.00
53-W Federal, 2200 ohms .....oceeeeeanenes ... 8.00

VARIABLE CONDENSERS & DIALS
Parts for DeF. CV-500,

Parts for DeF. CV-1003, 001.................
Parts for DeF. CV-1503, .0015................ 5.05
Murdock & Chelsea cond. and dials.

CRYSTAL DETECTOR
101A Fada, enclosed type .....ce.oivevnienn.en 2.50

LOUD SPEAKERS
22A Firco Vocaloud, station type.............. 30.00

USE THE

Shipping
welght
14 Lbs.

“THE LARGEST B-KNOWN™

Rated Capacity 6400 Mllliampere Hours. Shelf
fife: Guaranteed not to depreclate more than 109,
in voltage in slx months.

FOR RECEPTION AND TRANSMISSION.

The new R. C, A, C.W. Instruction Book
mailed to you for 25 cents. Enclose 4 cents
to cover mailing,

ORDER ANY STANDARD MAKES OF AP-

PARATUS OR PARTS AT REGULAR LIST
PRICES.

DEALERS:

We Are Jobbing All The Important Lines.
Write to Our Nearest Office for
Our Proposition.

METERS
303 R-S Special 0-2.5 amps. .......... ... ... $ 5.75
127TA Gen'l Radio. 100 M-A .................. 8.00
UM-530 Radio Corp. 0-2.5 amps............... 6.00
UM-533 Radlo Corp. 0-5 amps............... 6.25
C.W. POWER TRANSFORMERS
50 Watt Acme, mounted ...... oy 15.00
200 Watt Acme, mounted ..................... 20.00

MODULATION TRANSFORMERS
A-3 Acme. semi-mounted .......... ST maTels @ 5.00
UP-414 Radio Corp. .........eovovvinniannnn., 7.25

VACUUM TUBES & ACCESSORIES
UV-200 RCA Detector tube
UV-201 RCA Amplifler tube
UV-202 RCA 5 Watt Trans.
RCA Grid Leaks, all sizes
RCA Grid Leak Mounting

TC-567, (568, 569. 570) Tubular Grid & Plate
Condensers, Radio Corp. .00025............ 1.20
UC-568 .0005.. . ,.............. 1.85
UC-569 001, cosvwguasviapanmns 1.50
UC-570 .0025. . ................ 2.00
C.W. SPECIALS
260-W Federal Hand Microfone............... 7.00
HM-100 DeForest Hand Microfone ............ 6.00
300-W Federal Filter Coll 800 M-A............ 7.50
311-W Federal Filament Trans. 200 Watt..... 15.00
150 M-A Acme Single Choke Cofl............ 4.00
500 M-A Acme Single Choke Coll............ 6.00
75 Watt Acme Filament Trans. mounted...... 12.00
150 Watt Acme Filament Trans. mounted...... 16.00
OT-3 DeForest Radiofone ..............ccien.n 100.00
01'-5 DeForest Radiofone ..................... 185:00
Type 0 DeForest Radiofone .................. 260.00
UP-415 Radio Corp. Plate Reactor............ 5.75
UC-1631 Radio Corp. Filter Cond. % mfd...... 1.35
UC-1632 Radio Corp. Filter Cond. 1 mfd... (.85
UP-1719 Radio Corp. 5000 ohm grid leak...... 110
UP-1718 Radio Corp. 5000 ohm grid leak...... 1.656
PX-1638 Radio Corp. Rotary Grid Chopper...... 7.25
UC-1015 Radio Corp. Series Condenser, 7500 V.
.0003, .0004, .0005 mfd..................... 5.40
UC-1014 Radio Corp. Plate & dGrid Cond.,
3000 V., 002 mfd. ... d
UV-216 Kenotron Rectifier ............ o ngefie, T 7.50

SHIP OWNERS RADIO SERVICE, INC., 80 WASHINGTON ST., N. Y. C.

BRANCH QFFICE STORES:

PHILADELPHIA ............

BALTIMORE .....cocovoccvnnnns 403 Lobe Building. GALVESTON ....

NORFOLE ......covuunencmennnns 26 Haddington Building. SAN PEDRO .....

SAVANNAH ............ % 6% 30 06 230 Broughton St.,, East SAN FRANCISCO

NEW ORLEANS ...~........ct... 710 Maison Blanche Annex SEATTLE ........

PORTLAND, ORE. ...........-.: 6822 Worcester Building. LONDON .....
..................... 408 Boston Building.

HONOLULU

...2006 Columbia Ave.

www americanradiohistorv com

BOSTON .........

BRANCH OFFICES:

............... 175 Commercial Street.
................ 313 American Natl, Ins. Building
, . P P, 432 Palos Verdes Street

SERATEERS apene vee..24 California Street.

........ weoe...3451 East Marginal Way.
........... «i»..15 City Chambers,

65 Fenchurch St., E. C.
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CITIZEN WIRELESS
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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 experi-
mental or research purposes.
This is an EXCELLENT OPPOR-
TUNITY for Colleges, Radio
Schools and Amateurs to buy
NAVY—R-A-D-I-O—Equipment at
ATTRACTIVE PRICES.

Write today for
Navy Radio Catalogue No. 601-71

The surplus materials the Navy has avail-
able for sale have been grouped as shown
below and catalogues describing these ma-
terials will be sent on your request.

LIST OF SURPLUS MATERIALS

All Materials.

Aeronautical Equipment.
Aluminum.

Bath Room Fittings and Plumbing Supplies.
Blankets.

Boats.

Books.

Brass.

Canvas and Tents.

Chemicals,

Cloth and Textiles.

Clothing.

Copper,

Electrical Equipment and Supplies,
Furniture.

Hardware.

Machinery.
Mess and Galley Equipment.
(Kitchen and Dining Room.)
Monel.
Musical Instruments.
Navigating Instruments of Precision.
Oils and Greases.
Paint and Paint Materials.
Provisions,
Radio Equipment,
Rope and Twine.
Stationery and Office Equipment.
Steel.
Tin.
Tools, Hand, Machine and Contractors’.
zialves and Fittings.
nc.

CENTRAL SALES OFFICE

Navy Dept. Washington, D. C.

ergy being transferred. There is a point
when maxmmum signal strength will be ob-
tained for all stations and it will never be

at 9o degrees for weak signal when the re-

ceiver is properly tuned.

_ Wireless telephone signals are received
just the same as spark signals or other
damped types of oscillations. However, in-

Lage A,

o
~® cggper foll -

5
o i 005 1Hick

DNV 1IN

72D

e A —

g 7

Fig, 6 Shows the Connectlions of the Coils in
the Varlometer. In Fig. 7 Are ithe Details of
Construction of the Small Fixed Condenser.

asmuch as this receiver is capable of start-
ing oscillations in itself, it can be used to
receive continuous or undamped oscillations
as well, on wave-lengths of 150 to 750 me-
ters.

The tuning is similar to tuning in spark
signals, only the tertiary control must al-

(Continued on page 326)
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A Common Cause of In-
duction from the Shipr’s
Dynamo and Its

Remedy
(Continued from page 286)

opposite sides connected to the main ground,
as in Fig. 1.

(2) Connecting the filament line of the
detector and amplifiers to the “receiving
ground.”

In the case of the single circuit receiver,
the latter would be unnecessary as the fila-
ment is already grounded, but when an in-
ductively coupled receiver is used the fila-
ment should be connected to the receiving
ground to completely eliminate induction.
A SIMPLE AND PRAOTICAL ‘BREAK-IN”

SYSTEM THUS DEVELOPED

Another and exceedingly useful phenom-
enon which made itself evident as the re-
sult of this use of a separate receiving
ground was that strong signals could be
obtained with one side of the receiver pri-
mary connected to the main ground and
the other to the receiving ground, or, in
other words, with the aerial change-over
switch in the “transmitting” position
(where, as is usual, the switch is connected
to ground). An excellent “break-in” sys-
tem was thereby obtained.

It ‘must be common knowledge to opera-
tors of Navy sets, where the change-over
switch is connected to the ground, that it is
possible to receive signals with the switch
in transmitting postion or “receive through

the ground” as it is commonly called, but

this was only possible when the transmitting

www americanradiohistorv.com

ANNOUNCING
The Crosley Variabl$ Condenser

(Pat. Pend.
“BETTER—COSTS LESS”

This Condenser
works on an en-
tirely new prin-
ciple. The two
Dlates are hinged
and are opened
and closed like
& book by means
of a specially de-
slgned cam. The
Dlates are sur-

sheot is covered

S— ool
that when the two plates are clavl‘{med u"éih?u h.)?
gother the maximum capaclty i8 obtained. The
.;?.xlmbt;n; c&?{fgdwwd this Condenser will aver-

e about . X e rate it -
R e af conservatively, how

This Condenser has .several
advantages over the ordinary X
type of air condenser. WIII' S
stand 1000 volts without
breaking down. It can there-
fore be used for C.W. work. S
Has no body or hand capac-
ity effect. Has much greater
signal strength due to the
fact that mica s a much
more efficient dielectric than air. The calibration
curve of this Condenser is almost a straight lne.
Has unusually low zero capacity—.00008.

Price without knob and dial................ $0.25
With knob and dial........................ 1.75
Mounted In ocablnet with knob and dial..... 2.50

80ld on a GUARANTEE of absolute satisfaction
or money refunded.

CROSLEY CRYSTAL RECEIVER

A 2 tubes, ete,

amateur aeriael.
Complete with battery and interrupter for crystal
testing, crystal, etc. Price $7.00. Phones extra.

DEALERS: Thls will help you get 'em staried.

U

I ————

The tendency In the radio field today is to put
apparatus in cabinets not only for appearance’s
sake, but as a protection from dust, dirt, atmos-
pheric conditions, etc. ng the demand for
gttra.cuvo stock cabinets of various sizes, we are
uilding them in quantities in our large wood
working plant. These cabinets are all uniform in
style. The panels are rabbated in to the frent.
As the outside dimensions and inside dimensiens
are either larger or smaller than the panel {tself,
we show panel size and also inside dimensions.
Pricea quoted do not include the panels.

All cabinets are waxed antique mahogany fin-
ish., Wood used is either gum, genuins solid
mahogany or quartersd oak. Lids
hinged. Sizes and prices are shown belew:

CABINETS

For Mahogany or
Panel Inside Dimensions Quartsred
Sire High Wide Deep Gum Oak
6x 7 5Y%” 6%"” 77 $2.50 $8.85
6x10Y; %" 0” 2 2.78 4.40
6xl4 Bl  18%” 7”7 8.830 5.58
6x21 5Ya” 20" {4 8.90 7.80
oxl4 8" (82" 10” 8.70 6.80
12x14 1 18%” 107 4.40 6.80
12x2H i 200k 10 25 10,60

Cash must accompany order. No C.O.D’s. We
pay transportation charges.

We can furnish genuine formica panels 38/18”
thick, cut to the following dimensions: 6x7:
6x10%; 7x9; 6xl4; T7x)2;
12x14; 14x18; 18x21. Price of pansls—3%c per
square inch. For odd aizes order the next largest
ajze; we will trim. We pay postage.

Every article bearing the name ‘‘CROSLEY’’

is GUABANTEED to give absolute satisfaction or
money will be refunded.
We shall. be pleased to send literature describing
the above mentioned and other radio tus
to any one free of charge upoa request. your
name on our malling 1list to receive latest Bulle-
tins of other new Croslsy products If yeur
dealer does not handle our goods, order direct
and send us his name. .

DEALERS—It will pay you to handle our
line. Write for full particulars.
CROSLEY MANUFACTURING CO.

- Radio Dept_No. R-4B,

- CINCINNATI,. OHIO _



www.americanradiohistory.com

Radio News for October, 1921 15

(98]

'-_‘a_IIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIE

DSLEY

V-T SOCKET

JIIIIIIIIIIIIIIIIIIIIIIIII’

s

HERE must be good reasons for its

instant popularity—why it was the
hit of the Chicago Radio Show—why to-
day it is the best seller.

S
It’s the only socket made for both base and panel
mounting. It’s made in one piece, entlrely of por- e e ’ M
d

celain—there is no metal shell—hence no “groun
hum.” Tts design eliminates possibility of short
circuiting filament across high voltage “B” Battery
It is better—and costs only 60 cents. O S S es s

Be sure to use CROSLEY SOCKETS in the radio
set you are building. Every live dealer handles
them—if yours doesn’t, send us his name and order
direct—we will ship prepaid.

DEALERS: I¥s worth your while to investigate
the CROSLEY line.

Crosley Manufacturing Company

Radio Dept. R-4A
Cincinnati Ohio

#
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Transformers Filament Heating Transformer

BEFORE BUYING C. W. APPARATUS

Ask for ACME4BULLETINS

Anvone having an alternating current supply can have a telephone
and telegraph station. ‘

No storage batteries or motor generator required.

Filaments lighted by transformer.

Plate voltage and current supplied by transformers. o

High voltage direct current is easily obtained by rectifying alter-
nating current and smoothing out by means of choke coils and con-
densers, _ .

No moving parts to require attention.

No noise.

ACME has the Most Complete Line of C. W. APPARATUS

C. W. INDUCTANCE

C. W. Power Transformers C. W. Plate Transformers
Filament Heating Transformers Modulation Transformers
Choke Coils Amplifying Transformers
Amplifiers Detectors

THE APPARATUS WITH THE GUARANTEE

188 Massachusetts}Ave.
Cambridge 39, Mass.

Acme Apparatus Co.,

Transformer
and Radio
Engineers

and Manu-

facturers

Amplifying

114 Henry Choke Coil Transformer

“MIRACO”

MIDWEST RADIO CO., & 2umd; Bt

REGENERATIVE .
RECEIVER ???.»?2

0 Short Wave Regenerative Receiving Set is complete with
f)g:etﬂ:?)y :ﬁgRﬁf necessary controls in the same cabinet, Res:ponds to spark
and C-W and is ideal for wireless phone reception,

ARE YOU ON OUR
MAILING LIST OM?
SEND TO-DAY FOR
FOR OUR FREE
CATALOGUE.

“EVERYTHING FOR THE RADIOMAN"

Radio News for October, 1921

station was not too far away and signals
were very weak. The reason for this re-
ception of signals will be understood by a
consideration of the diagrams of Fig. 2.

In Fig. 2A, a part of the functions of the
Aerial Change-over switch is illustrated.
L is the secondary of the oscillation trans-
former and L1 the Aerial Tuning Induc-
tance of the transmitting circuit, while L2
and C constitute the primary of the re-
ceiver. Now when the change-over switch
is placed in the transmitting position the
circuit of Fig. 2B results. Weak signals
may be obtained by tuning at L2 and C, but
if, see Fig. 2C, the primary of the receiver
is connected to a separate ground, as used to
eliminate induction, the signals are increased
many times and are only slightly less than
when the receiver primary is alone connect-
ed directly to the aerial (i. e, with the
change-over switch in the receiving posi-
tion).

It is, of course, necessary to tune the
receiver to a lower wave-length as the
transmitter A.T.I. acts as a loading coil in
the receiving circuit. It should be remem-
bered that any variation of the secondary of
the oscillation transformer or of the A.T.I.
of the transmitter, as takes place when
transmitting on different wave-lengths, cor-
respondingly varies the wave-length of the
receiver. It is necessary, also, to note that
good contact be made at the A.T.I.

It is not possible to use this method of
receiving with wave-lengths much longer
than the one to which the transmitter is
tuned, but this is immaterial, as it is only
intended for “break-in” purposes,

The signals are, of course, not quite so
loud as with the receiver alone connected
directly to the aerial, but with amplification
they are loud enough for most purposes
and the slight decrease in signal strength is
more than compensated by the usefulness of
the “break-in” when handling traffic. It is
only necessary to pull the change-over
switch and make suitable alterations at the
receiver primary to change from one method
of receiving to the other.

The only disadvantage we found to this
method of receiving was that, the receiver
primary being again connected to the main
ground, a certain amount of induction was
obtained. This was very slight, however,
and almost negligible. We had intended to
experiment with three separate ground con-
nections, one for the transmitter, another
for the receiver and the third for the leads
covering the lines, the protective devices,
transmitter panel or any other likely source
of induction.

The change-over switch would be con-
nected to the first ground, the filament to
the second and the condensers of Fig. 1 to
the third ground. But we “came out on
strike” last May and did not finish our ex-
periments. It is possible that by this means
the “break-in” could be utilized without any
induction whatsoever,

DX Reception Without An-

tenna or Ground
(Continued from Page 285.)

Those used by myself were of the follow-
ing dimensions: the stators had an inside
diameter of 414” and were wound with
30 turns for each half, or 60 turns for both
sides, of No. 18 D.C.C. wire, while the
rotor consisted of a wooden ball 4” outside
diameter wound with 60 turns of the same
wire. In the set I constructed, the coupler
was placed between the two variometers.

| The grid condenser and leak unit were of

00019 mfd. capacity, with .5 megohm leak,
and is sold on the market today in a com-
plete unit. The detector and two-stage
amplifier may be of any make, but the one
used in this case was an RORF,

One of the important things that I dis-
covered with “the above combinations is,

wl
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You will be surprised!

of reception, in many cases, hundreds of feet from the instruments.

Through adopting the famous Baldwin amplifying_movement to

tained without employing an expensive and troublesome storage

for the perfect manner in which the Vocaloud renders radio phone
concerts,

PARTS FOR C. W. SET

Operating directly from 110V.
A. C. Approximate range, 400-
500 miles. Conservative range,
250 miles.

1 “Acme” 200 Watt Pow- .
er Transformer....... $20.00

2 Radiotron UV202z 5
W a tt Transmitting

Tubes ............... 16.00

2 “General Radio” Tube
Sockets .............. 3.00

1 “National” Rheostat, 3
ohm, 65A ........... 5.50

1 “Tuska” 3-Circuit in-
ductance ............. 12.50
3 Condensers .......... 3.00
R. C. 1 Grid Leak 10.000 ochms 1.25
1C.W.Key ........... 3.00

) KENOTRON 1 “Radiotron™ Meter,
U. V. 216 o-2.5A, T.AW. ..... 5.00

1 B.D. Panel for meter

RECTIFIER (with pole and binding

POStS) ...iiiiiiienanns 1.50
1 Wood Base (Stained). 1.50

U. V. 216, 20 watt, for use l

with Radiotron U. V. 202, $7.50 g:ﬁi e]t{ee f;}t, :i $7 2 2 5
. °

U. V. 217, 150 watt, for use with Assemble, TF~

Radiotron U. V. 203, $26.50

727 Boylston Street REQUEST “BULLETlN 1 4”

Boston 9, Mass.

Please include sufficient postage with all mail orders

the electro-magnetic reproducer, maximum diafram vibration is ob- MADE IN TWO TYPES

battery. The long permanent magnet actuates the special mica dja- Station Type Complete’ $30.00
fram by its action upon the balanced armature. The action is ex- L
actly similar to that in phonograph reproduction which accounts LaboratoryType, Comp]ete, 25.00

“ w OCTOBER
ATLANTIC RADIO” Giiien
SACO CLAD (FIRTH) AUDIO FREQUENCY TRANSFORMERS

are light in weight, small in size, and eliminate howling or tube noises. The con-
tinuous wall and core of laminated silicon steel ensures 100% magnetic efficiency.
Throughout the 360 degrees the magnetic flux must pass through a perfect magnetic
medium. This continuous wall of 3/16” laminated steel also serves as a perfect magnetic
shield for the windings with the result that howling or squealing are absolutely elimi-
nated. Recently a six stage amplifier was built using the SACO CLAD transformer
with unbelievable results. There was an absolute lack of noise other than the incom-
ing signals. SACO CLADS are easy to mount on any flat surface—two 3/16" holes
are all that are necessary. Use SACO CLADS in your next two-stage amplifier unit.

Price, In Individual Cartons, $5.00 !ncluding Postage

No Battery Required FIRCO VOC ALOUD No Accessories Necessary

RADIO STATIONS equipped with the FIRCO VOCALOUD in conjunction with suit-
able receiving apparatus will deliver radio telegraph and telephone signals capable

WESTINGHOUSE RADIO
EQUIPMENT

Westinghouse Radio Equipment
embodies the latest ideas in re-
ceiving equipment, providing a
most efficient set for telegraph and
telephone reception over the ama-
teur and normal ship wave-length
ranges.

Type R. A. Short Wave tuner, Style
307189, responds to a wave-length of
180 to 700 meters and is especially
selective. Type D. A, detector.amplifier,
Style 807190, combines a vacuum tube
detector with a two-stage amplifier. Both
units are mounted on Micdrta panels
attached to a polished mahogany cabi-
net. Simple in désign—easy to operate
—single-tuning circuit. Highly efhicient.
Type R, A, Tuner.............. $65.00
Type D, A, Detector Amplifier.. 85.00

Type R. C. (Combination of above
mounted in single cabinet)....126.00

Ask for Special Westinghouse Literature

ATLANTIC RADIO COMPANY, Inc.

Branch: 15 Temple St.
Portland, Me.
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ANNOUNCEMENT

Greater Boston amateurs are cor-
dially invited to visit our new
salesrooms at 178 Washington
Street, near Adams Square, Bos-

Type

JK

HAND
MICRO-
PHONE
$6.00

Used in some of
flbe most prominent
amateur  stations.
Has six-foot mer-
cerized cord and
moulded rubher
handle  Metal
parts are heavily
nickeled and
buffed. An extra
large  mlicrophone
button, with pol-
ished carbon faces
and large granules
is the secret of
efficlency.

Type JK Micro-
phone (with-
out cord and
handle) $2.00.

WE SELL!

ON EVERYTHING

The New AMRAD
line recetves our
e nthusiastic en-
Send
for New Amrad
Bulletins, or better
still, order at once
from their adver-
tisements Re-
member, we pay
postage on all
orders in the first

dorsement!

five zones!

J'r‘!.

The WIMCO INDUCTANCE is
made ontirely of sheet Formica,
ruggedly and accurately assem-
bled, and will safely carry _.uat-
put. currents up to, and including
100 watts. Flve positive contact
clips are provided. The 25 turn
inductance 1s sultable for 200
meter work.

MODULATION TRANS-
FORMER, $5.00

Designed for the RA-
DIOTRON U.V. 202
and will safely car-
ry the grid current of
two 5 watt tubes, us-
ing Y4 amp. in the
primary. The resist-
ance of the primary
is 1.7 ohms, and the
secondary,

ohms,

2700

ton. A Somerville radio reply
postcard will be given FREE
to each visitor,

Get acquainted with our snappy ser-
vice and up-to-date stock!

A Superfine Indicator of Highest
Quality With Every Desira-
ble Feature. Insist Upon,

SOMERVILLE

DIAL INDICATORS

when ordering

mater.al for your AT

next  set. 4 4" "/. ) \“"o : ’-\\
silverplated and W g0 199 80 \
lacquered dial S LA
clockwise rota- (S E e

tion and calibra-
tion space, elec-
tro-chemical en-
graving. Genuine
BAKELITE knob
of correct size.

The knob s an
example of mas-
ter m o ulding;
2%” at flange.
1%” at knur!
and may be
bought separate-
ly for 85¢c with-
out setscrew or
90c with setscrew,

PRICE $2 postpaid or from your
Dealer.

Wimco CW Inductance, 25
turns, assembled. ...
Wimco CW Inductance, 50
turns, assembled. ...
Complete set of parts for 25 turn

$10.00 , g a " AR S

I

$13.50

I

I

inductanee ................ $8.50 —
Completo set of parts for 50 tu _—-—-:
inductance ............... $12.00 —_—

i
il

gl

SOMERVILLE RADIO LABORATORY, **58&ser"seite™
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that it works best below the surface of
the ground. The deeper down the more
QSA the signals. I started by trying it at
a height of 50’ above the ground, but with
poor results, only nearby stations being
recorded. As the height was cut down and
the set approached nearer the level of the
ground, signals increased rapidly in
strength, the greatest signal strength be-
ing obtained below the ‘surface of the
ground.

In my case the depth was 10’ and with the
above mentioned set amateurs were copied a
distance of 500 miles. In the basement be-
low the ground, therefore, seems to be the
best place for receiving apparatus, from my
experience,

The only adjustments necessary are that
the set be brought up to the proper point
of oscillation, by means of the variometers,
and then the coupling varied for finer re-
generation. Very critical adjustment is
necessary when tuning the variometers, oth-
erwise the station will be passed over unob-
served,

Be careful of body effect while tuning in
weak signals, as it is sometimes hard to
bring in clear signals except by keeping the
body perfectly stationary.

There is no critical adjustment necessary
with detector and two-stage amplifier, and
the same plate potential is used as under
ordinary receiving conditions.

The above described set will not only re-
spond on amateur wave-lengths, but on any
wave-length up to 13,400 meters. Whether
the longer wave-lengths are forced oscilla-
tions from high powered stations or not re-
mains to be found out, but, nevertheless,
they have been logged.

Of the numerous stations recorded, the
following are some at the greatest distance:
80Z, 8RQ, 8AGK, 8JL, 8BC, NSF. Besides
these, I heard the following on higher wave-
lengths, NSF, KUVS, NDD.

The Production of Contin-
uous Oscillations in Cir-
cuits Which Contain

Capacities of High
Value
(Continued from page 291)

WIRELESS

You should have it even if omnly super-
ficlally interested. Around about you every
day you read of some marvelous occur-
rence in which wireless played a distin-
guished part. It may not be entirely clear
to you. Tho Manual will explain it, Te
the student of Wireless Telegraphy, the
Manual containg much that
able to a proper understanding of the art.
It contalns 200 pages, fully illustrating
and describing the many instruments
in Radio. 45 pages cover general instruc-
¢ calls, tables,

tions, diagrams,

17 Park Place
New York

atation
codes and other information. ‘

The book is printed on highly finished e
paper with a two-color cover and meas- E/
ures 8 x 5% inches.

MANHATTAN ELEC

i8 indispens-

114 S. Wells St.
hicago

-_§

MANUAL M12

Containing as it does a fund of valu-
able information not generally contained
in a catalogue, it approaches nearer &
text book in the fascinating fleld of wire-
less telegraphy. No expense has been
spared to make it accurate and reliable.
. No. Wireless Experimenter Should
be Without the Mesco Wireless
Manual., We ask 25 cents (25e)
for it—give you a coupon receipt
which can be applied on any fu-
ture order.
=% Send your name and . address now, and
get one of the most complete, compreben-
sive and reliable wireless books published.

WIRELESs
TELEGRABHY

RN R

A\

TRICAL SUPPLY CO. INC.

1106 Pine St.
5t. Louis

604 Mission St.
San Franciaco

Price 6bc.

Get a Handy Binder for your RADIO NEWS, Holdsand preservesrtwelve issues, each of which
can be inserted or removed at will,
Fulton 8t., New York,

Experimenter Pub. Co., Inc., Book Dept., 236-A

capacity of the circuit. Both circuits in-
volve amplification of the timing potentials
on the grid, which liberate energy in the
anode circuit of the valve acting as a gen-
erator. When the capacity of the shunt
condenser is large, the potentials across the
oscillatory circuit are small, and, if com-
municated in correct phase to the grid,
would be too weak to produce self-oscilla-
tion. These potentials are, therefore, first
amplified by one or more three-electrode
valves until they are strong enough to main-
tain the oscillations.

In Fig. 1, the: oscillatory circuit is shown
as L, C, included in the anode circuit of
Vi, the battery H supplying the anode cur-
rent. Any momentary oscillation in L, C,
is induced into L., a coil of high resistance.
The potentials across L., are communicated
to the grid G. of V. and amplified in the
anode circuit A, Rt H F. of the second
valve V.. This anode circuit contains a re-
sistance R, having a value of about 70,000
ohms (which will be of the same order as
the resistance of the filament-to-anode path
of V.). Magnified high-frequency poten-
tials will be produced across R,. The valve

'V, consequently acts practically as an aperi-

odic amplifier of all frequencies. The po-
tentials. across .R; are how passed to the
grid G, of V,, and if the coil L. be con-
nected the right way round, will' maintain
the oscillations in the cirotit I, C,, The
condenser C. is merely used to prevent the

. high potential of the anode battery H from
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ThePHONETRON

Electric Sound Converter

More Than a Loud
Speaker!

Designed for both reception
and wireless telephone trans-
mission in place of a micro-
phone transmitter.

Price $45.00

Send for FREE descriptive
leaflet about Phonetron, the
improved type of loud speaker.

Order by mail from
New York’s leading
Radio Store

l-r’s A lucky thing for a good
many radio stores, that ama-
teurs are willing to blame the mails
when they have to wait for their
goods. You can order from Conti-
nental with the assurance that you
won’t have to wait. You can bank
on it that your order will start to-
ward you the day we get it. Every-
thing listed in our catalogue is right
here in stock—no . delays. And
there isn’t much worth having, in
radlo, that fsw’t listed in the CRECO
catalogue. It's nct out of place to
say that the Continental mail order

stock includes worth-while apparatus -

for every part of your station. No
matter what wireless equipment you
need, you can be sure that Continen-
tal has it, or will get it for you
quicker than you could get it your-
self.

Send your next order to Conti-
nental. No matter how large or
small, it will be filled promptly,
courteously, carefully, Please make
all remittances by bank draft or Post
Office Money Order, to avoid any
possible delay.

PARAGON

scores again

The hearty endorsement of
Paragon R. A. Ten by leading
amateurs speaks for itself. Last
month we printed 2ZL's ecn-
thusiastic letter. This month
we have selected this similar
statement from 2ZM as repre-
senting the opinions of hun-
dreds of amateurs who have
been astonished and delighted
with the results they have se-
cured. This is the letter:

“Wish to acknowledge receipt of
my Paragon in. good shape.

“At the same time, I wish to say
that I have gotten some surprising
results having read a number of
DX stations that were never heard
before, with my other receivers, even
in the winter time.

“I can truthfully say that the

Paragon gives better results fcr all
around amateur work than any re-
ceiver I have ever used, and will
highly recommend it to my fellow
amateurs.”

(Signed)

L. SPANGENBERG,
Radio 2ZM.

Ask your Radio
Dealer

to show you a Paragon R. A.
Ten regenerative receiver. If
he hasn’t one in stock, he will
gladly get one if you ask him
for it. The seals have now been
broken to show you the splen-
did inside construction. Ex-
amine a Paragon carefully—
convince yourself that these
leading amateurs have not
overstated one particle in their
complete approval of Paragon
results,—and that Paragon is
well worth its $85.00 price.

electrical efhiciency.

ready for mounting.

you, at any price.

quickly.
your VTs at once.

the requirements of present day VTs.
Important features are:

CRECO - AMPLIFYING
TRANSFORMER

High in Quality—Low in Price

$3.25

In keeping with the Continental policy of distributing
only apparatus of the highest quality at a rcasonable
price, we offer this instrument of utmost mechanical and
it was developed specially to fultill

Sold complete,

Unequalled audibility and amplification.
No loles in core, eliminating magnetic leakage.
No castings used, elc., etc.

Such a simple, but efficient instrument should interest
But at the price of only $3.25 (far
jower than any other transformer) you will have to act
Send for enough Creco transformers for all
We cannot guarantee to keep the
production up to the demand.

DEALERS Write for Proposition.

Honolulu

comes to

Continental

(read this letter)

Today I am sending you a
radio again for some wireless
supplies.

You are getting me
in fifteen days trom the day
I cable you, and that is some
servide to the center of the
Pdcific.

(Siged) CYRIL O. SMITH.
Permanent address, The Royal

School, Honolulu, U. S. A.

OUR SERVICE COVERS THE WORLD

delivery

CONTINENTAL

RADIO AND ELECTRIC CORP.

FEXCLUSIVE WHOLESALE DISTRIBUTORS FOR

PHONETRON AND

| 7. DI BLASI, Sec.

PARAGON R. A. TEN

J. STANTLEY, Treas.

www americanradiohistorv com

' Dept. E-59 6 Warren St. New York City

DO YOU STILL OWN
A QUARTER?

l ¢ so, and if you haven’t already
sent for the Creco catalogue,
that's the best way to invest it.
112 pages for a quarter, chock full
of illustrations, descriptions, prices,
and all the radio apparatus you ever
heardl of. Also codes, abbreviations,
tables, etc., that you will use daily.
Be a sport. Risk a quarter on the
best radio buy ever otfered youl
Anyway, you get credit for your
quarter on your first $6.00 order, so
you really get the catalogue for
nothing. Your copy is all ready to
be mailed. Slip your name and your
quarter into an envelope nowl
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RADISN
BETTER"B e
BATTERIES

No batteries at the price are as
good! No batteries at any
price are better! Every Ra-
disco Better “B” Battery is
an investment in satisfaction.
Small size, $1.50. Large size,
(with seven variable voltages)
$2.65. At all Kadisco agencies

Radio News for October, 1921

BETTER

and other reliable dealers,

PAT. APPLIED FOR

| + capio-DiSTRIBUTING COMPANY e §==
RADISCO ¢
|- APPARATUS - [~ 57

llBII

NEWARK. N. J,

BATTERY

MADE ACCORDING TO U. 8, GOVERNMENT ' SPECIFICATIONS

RADIO DISTRIBUTING CO.

50

. : ll//,
b 1 ///

Corwin Dials

At the new prices, there
is no longer any reason
for getting along without
genuine Corwin Dials.
3 in. Dial, 60c, with
knob, $1.00; 87 in. Dial,
80c, with knob, $1.20.

THESE RADISCO AGENTS ARE GOOD DEALERS

ALBANY, N. Y.
Shotton Radio Mfg. Co.
8 Market St.

ASHEVILLE, N, C.
Hi-Grade Wireless
strument Co.

ATLANTIC CITY, N, J.
Paramount Radio Supply,
Arkansas & Pacific Aves.

BOSTON, MASS.
Atlantic Radio Co.
727 Boylston St.

BROOKLYN, N. Y.
Kelly & Phillips
312 Flatbush Ave.

FEUREKA, ILL
Klaus Radio Co.

In-

KANSAS CITY, MO.

McCreary Radio Supply
4th and Delaware Sts.

McKEESPORT, PA.

K & L Electric Co.
427 Olive St.

NEWARK, N, J.
A. H. Corwin & Co.
4 West Park St.

NEW ORLEANS, LA,

Rose Radio Supply
604 Gravier St.

OMAHA, NEBRASKA.

O. B. Radio Supply Co.
406 Brown Building.

www

NEW BRUNSWICK, N.J.

Geo. N. DeLaplaine

306 George St. and

8th and Magnolia Sts.

PHILADELPHIA, PENN.
Philadelphia School of
Wireless Telegraphy
1533 Pine St.

PITTSBURGH, PENN,
Radio Electric Co.
3807 Fifth Ave.

PLAINFIELD, N. J.
Paul R. Collier,
154 E. Front St.

PORTLAND, ME.

Atlantic Radio Co.
15 Temple St.

‘americanradiohistorv.com

PROVIDENCE, R. L

Rhode Island Electrical
Equipment Co.
45 Washington St.

SCRANTON, PENN.

Shotton Radio Mfg. Co.
P. O. Box 3

Branch 8, Kingsbury St
Jamestown, N. Y.

SEATTLE, WASH.

Northwest Radio Service
609 Fourth Ave.

WASHINGTON, D. C.

Eastern Radio and Elec.
Co., 1405 Florida Ave.,
N. W.

Same material,
as Corwin Dials.

blade. Smooth operation.
contacts. Neat appearance.
90c.

Canadian

MONTREAL, QUEBEC,
J. B. Miller
136 Vendome Ave,
N. D. G.

TORONTO, ONTARIO.

The Vimy Supply Co.
567 College Street.

Improved Corwin Swilt
quality, and

All metal
heavily nickel-platel. Phosphor b

|

4

|

e

A

!
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rance of Satisfactory Performance”
|

valuable feature that you never

pay for, but always get, in

Radisco apparatus, is the “As-

surance of Satisfactory Per-
formance.” Only work well done de-
serves the name of its maker as a
mark of pride. Every time the word
“Radisco” appears on a radio instru-
ment it represents a design known to
be correct, a standard of quality scru-
pulously maintained, and a price that
clearly shows the savings of modern
quantity production. And every time
you buy any Radisco instrument, we

RADIO DISTRIBUTING COMPANY, 4 West Park Street,

Radisco Grid Condenser
An example of high efficiency
in the least possible space. Test-
ed cmracﬁy .0005 Mfd, Priced
at only 85c.

Grid Leak Condenser

Same construction, supplied with
grid leak, for only 60c.

PhoneBridging Condenser

Also of similar style and qual-
ity for only 86c.

AAAAAA
vvvvvvv

RADI0 N STRIBUTING-LOMPANY:

JRADISCO

*APPARATUS -

vvvvvv

Your Guarantee

000

risk all the reputation that years of
“Satisfactory Performance” have built
up, on whether that one purchase
fully satisfies you.

Buy your radio apparatus for this
season now, while dealers can give
you more careful attention and better
choice than later. Radisco dealers all
over the country have complete stocks
of new Radisco instruments. Go to
the nearest Radisco agent listed below
and share in the ‘“Assurance” that
thousands of satisfied Radisco cus-
tomers now enjoy.

NEWARK, NEW JERSEY

ous Radisco Coils

Provided in sizes to receive all
known wave-lengths. Mounted
or unmounted. Larger sizes pro-
vided with three taps for vari-
able ranges. Standardize on
Radisco Coils and be sture of
results,

www americanradiohistorv com
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See Remler Bulletin N°1007 for
Discription and prices of Remler
Standardized Paris.

N©30 Bearing Type
Rotary Lever Switch
Priceaach $1.00

1

= No9t Bearing Ty
Rotary anergslhe(h
“Radius Lever 60¢

% N°94 Rotary

Lever Switchd5¢¢

N°95 PlainType
A - - Rotary Lever _wt\(h
s § i . 1"Radius. Price 60¢

<NOG3 Plain Type NOB2 PlainType
Rotary Lever Switch ' InType A
gl Price each 45¢ Rotary Switch, 1y, (e

radius Price 60 ¢ e

Remler N°42 Bakelile
Panel Plug Price 65¢

F@-‘ Remler N43 Bakelite a . ,
 Couphng Plug Price $110 Remler N940 Bakelife Remler N©46 Bakelita
\ W‘@,- P -~ .- Corl Plug Price 65¢  CouphingPlug Price $130

Rol'ary Cam
D.T. $2 0
" Price $l 50

th knob and bushing. specify "N N°93 qu'ler

;:3/16"03"/4 haft Price $1.00 &

=

“Remler Type 500 Bakelite Molded Var rometer $600 - el " ; wt7v i Battery Poten
“Type 50) withNv100 Bahellte Diatand hnob  $7.00 ° 4 - O E e
] W 2 i SO Teigde eat T IE SRk

L e gl s N £ MONG AL e Y ey i
il iJean SR A A S . b= SRS o & i

M Potentiometer
g Unit only-75 ¢

Remler Type 330 Detector Panel with A
{ometer Plate Voltage Cont rol $89€¢ (Less Transformer) = $ 9.

Radio News for October, 1921

HE Remler items shown on

these two pages give some
idea of the scope of Remler Radio
Apparatus.

Dealers throughout the country
are stocking up on Remler Ap-
paratus—they have felt the demand
for this quality merchandise.

The amateur is keen to observe its
superior quality in materials and
workmanship.

Every dealer should consider these
factors when purchasing Radio Ap-
paratus—insist on Remler—the Ra-
dio Apparatus that Radiates Qual-

ity.
DEALERS:

There is an exclusive and
very profitable proposition for
you on Remler Apparatus.
Write for full particulars.

e ¥ -

| ]
Remler N°92 Bakelite Mold&d VT
Socket, Panel or Table Mounting

REMLER APPARATUS

REMLER RADIO

E.T.CUNNINGHAM

163 Sutter Street, San Franclsco, Cal.

mgrALER B
ORTAGLPNEL 4 h
e iy

Remier Type 333 Ampl‘rf«erPae)

e, Y - s o, . e mavmas A s amm
% RS e ORI &b

v el WAL Mewarl o ek |f

RIS

-l
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EMLER RADIO APPAR-

ATUS is designed and built
to meet the requirements of the
I exacting amateur.

Every Remler item is studied, de-
signed, and built to serve the ex-
acting tests of the amateur radio
field. Quality in its manufacture
means the solution of hundreds of
intricate problems in dozens of
processes.

TS ——

The Remler organization is made
up of men who know the radio field
—who have been pioneers in their
line. These men are today build-
ing the finest Amateur Radio Ap-
paratus in America—Remler.

AMATEURS:

Write for 32-page Remler
Bulletin just off the press.

RADIATES QUALITY

MFG COMPANY

GENERAL MANAGER

154 West Lake Street, Chlcago, illinois.

COUPLING,

Wi :
t” u’ /70//
© % /1%

X7y i ¥ -,

" Romler Type 505 Panel Mounted 1800
Vario-Couypler $1275

‘Re.t.nle.r'Type 331 Amplifie
(Less Transtormer) 460

‘:uyvn,v.'lNo‘

; :
Im"ff’”’/w‘ %

100
e ol 7

Compare thePrices at
which Remler Coils are :
oftered,inPamler Bulletin

N° 1005

(s
Remler Type SU2 Panel
§ Mounted Varsometer $975 4
f » 5

1(A9:0m4.

RemlerN°44 Extension Handle 35 ¢

REMLER
GRID
CONDENSER

00023 MFD,

Remler N°10 Polished Bake-

lite Knob Price each 20¢ Remler N0 37 Fugd Grid

Condenser 3
Fanel
Type Rheostat.3amp. ]
capacity $1108

NOBI- 2 amp wapatity
$1°°s 3

Grid Lesh 60¢

NP Washers Center
Hole Tapped 1/32

Diameter 34"
Remler NOA4l Bake- Depth 3,
? 3 43
Lite Coil Mountin P, J
Price 8 , JFehise
Remler N°45-14° .
Waterproof Fiberoid
Strap Price 15¢

Remler N°84 V4~
One Prece Shider
Price Lach 25¢

Remler
QSA B850 Inductance
Coil Umt Price $6.00

Remler N© 4003 Coil
Mounting $6.50

e s

" REMLER

r P:mel
°

7 Remler Type 503 180" Vario-Coupler $5.4C+ 1, 207
" .. Type504-with N®100 Bahehte Dial and
$ 7 Kneb $6.40

ol

www americanradiohistorv com
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RADIO SERVICE

Apparatus of Merit,

Lower Prices on V. T. Sockets.

Type S10 Single Socket................ $ .90
Type S3 Double Socket............ e
Type 854 Triple Socket................

Radio Service
sockets have hard
drawn  aluminum
shells, machined
bakelite bases,
heavy phosphor
bronze contact

springs, and metal
parts nickel plat-
ed.

RADIO SERVICE SMALL§PARTS

Type 815—.0005 Grid Condenser..... ... .35¢c

A real efficient inductance, wound Type S518—.00025 Grifi Condenser........ 35¢

on a slotted Formica form, 4" Type $516—.002 .Recfalving .Cond ......... 35¢

diameter of 31 turns of Number 10 Tydpe 830—Combination Grid-leak Con- 500
8 : ENBOT  4vvviv it e et et

}v:,?trfll 3drsa;)zga?°5?£ r:lv;fg;lgs ‘;%Ij)lllfg Type S26—Nickeled Binding Post.......12

Type S17—Nickeled Crystal Cup........ 26¢

ments variable to any fraction of a
turn. Suitable for panel or bench
mountings. Materials and work-
manship the finest obtainable.

Type S50 Inductance, price......... $8.50

'l‘ype S521—Super-sensitive mounted
Galena Crystal
Type S28—3 in. Metal Dial, dull black
finish

C.W. Mica Grid Condenser, mounted Six grid leaks for the price of one

o O TUTTT TR T

(stands 1,800 wvolts)............. 1.00 Tvoe S40 leak 0 to 3 megohm In ' menoh;n
C. W. Navy Type Filament Control fsg«:n:.nhb%lég!lte mounted and moisture proof.
Rheostat ........................ 2.00

—> THE SENSATION OF RADIO <«

THE LITTLE WONDER PORTABLE RADIO SET, that
you saw in the ‘‘movies, the daily papers, etc. Simple
to install and operate. Just connect your aerial, ground
and phones and you are ready to receive wireless tele-
graph or telephone messages and music.

A truly wonderful set within the reach of all., Over

1,000 of these sets are in service and all giving complete
satisfaction.

Type S8A complete (incl. 75 ohm phone, aerlal, Insulators,
blue print and instruction book)

Radio Service Apparatus may be obtained at all
reliable dealers or sent direct to
You on receipt of price

RADIO SERVICE & MFG. CO.

SALES DIVISION FACTORY
110 WEST 40th ST., NEW YORK CITY LYNBROOK, L. I.

SPECIAL PRICE REDUCTIONS

Paragon Control Panel with U.V. 200 Radiotron MARKO STORAGE BATTERIES

TUDE. _Jifeieee afite s s uie tlo s e slole/ols sloleloie s o o olelaiars $10.50
Audiotron Tube Two-Filaments 6 Volt 20 to 40 AmD......covvvvvinnn cenunnnn $12.50

Radiotron Detector Tube with & ocombination 6 Volt 40 toc 60 Amp.. Ford Type... ........ 15.00

Grid Leak Condenser .........eoeee.ce.v... 6 Volt 40 to 60 Amp., Large Type ........... 16.00
Radiotron Amplifying Tube with a combinaticn 6 Volt 60 to 80 Amp, Ford Type ..... ..cec.e. 18.50

Grid Leak Condenser ...............e...... . 6 Volt 60 to 80 Amp. Large Type... ........ 20.00
No. 55 Murdock 2000 OHM Wireless Head Sets 4.00 6 Volt 40 Amp. U. S. Battery...... . | .. 10.00
No. 56 Murdock 2000 OHM Wireless Head Sets $4.50 6 Volt 60 Amp: U S Ba.ttery:. 13.75
No. 55 Murdock 3000 OHM Wireless Head Sets 5.00 .0005 M.F. Grid Condensors .. 25

No. 56 Murdock 3000 OHM Wireless Head Sets 5.50

ACE OR CYCLONE WIRELESS B. BATTERIES .002 M.F. Phone Condensers.................. .25

Variable Grid Leak Condensers % to 3 Megohus .65

B3% Vo Tmem CUUUUUINIILINLIL (33 Bindimg Posts, Nickel Plated .. Per Dozen .80
2214 Volt, Large Eveready Variable B. Battery, Binding Posts Rubber Cap........ Per Dozen 1.00

New TYDB .. .cvviieeresenncsseoanoaronanse . 278 Switch Points Nickel Plated. Small, Per Dozen .35
45 Volt Varlable B. Battery.................. 8.00 Switch Points Nickel Plated, Large, Per Dozen .45

We Guarantee every order shipped within 12 hours.
41 WEST 125th ST., NEW YORK

The above Prices are F.0.B. New York
HYGRADE ELECTRICAL NOVELTY CO.

READ the CLASSIFIED ADVERTISEMENTS on PAGES
364-366. YOU’LL FIND MANY GOOD THINGS THERE

www americanradiohistorv. com
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influencing the grid G,. The leak R, (of
about two me¢gohms resistance) keeps the
grid G, at a suitable normal potential.

The second arrangement (Fig. 2) works
on exactly the same principle. There is,
however, now only one main oscillatory cir-
cuit L, Gy, no coupling coil being used. The
middle tapping of L, is connected through
H to the filament of the first valve V,. The
potentials across the right-hand half of L,
are communicated to the grid G, of the sec-
ond valve V., which acts as an aperiodic
amplifier, the high-frequency potentials
across R, being communicated to a third
amplifying tube V,. The potentials across
R, are brought back to the grid G, of the
first valve Vi, and are sufficiently strong
to produce steady continuous oscillations in
the circuit L, C,, even when the value of
the capacity of the condenser C, is very
high. This circuit is also very useful for
producing alternations in circuits using iron-
core inductances. In these circuits radio-
frequency transformers might be used be-
tween valves, instead of ohmic resistances.
(Abstracted from the “Electrical Review.”)

TheChicago Radio Convention
(Continued from page 282)

described a new concrete achievement of
their own. Paul Godley, R. F. Gowen,
K. B. Warner and E. F. W. Alexanderson

were among the speakers.

Short-Wave Regenerative Re-
ceiver Without the Use of

Variometers
(Continued from page 292)

IR
RUUTRHE AR G LU T

condensers, which was by no means an easy
job, inasmuch as it meant the making of
two new shafts and end bearings, also the
capacity of each was reduced below the ex-
pected .0005, due to the fact that several
rotary plates had to be sacrificed.

The primary consists of an inductance of
25 turns, double bank wound on 3%2” diam-
eter cardboard tubing, a variable condenser
and a double-pole, double-throw key switch
for changing the condenser from series to
parallel connection.

The secondary consists of a secondary
coupling, a secondary loading inductance,
plate coupling coil, back coupling condens-
ers, variable condenser, together with the
tube accessories. The secondary coupling
coil is 20 turns of litz on a 214" diameter
hard rubber tube, mounted at 45 degrees to
the shaft and inductive to the primary in-
ductance coil, which is mounted 45 degrees
to the panel. This scheme of mounting was
employed for the reason that it required
less space than other types. The secondary
loading inductance consists of eight turns
of litz in a figure eight type coil and is
coupled to the magnetic plate coupling coil,
which, also, is of the figure eight type; the
diameter of the figure eight coils is four
inches. This figure eight type coupling ar-
rangement is very economical of space and
is a very efficient type. The back -coupling
condensers were built of copper foil and
.002-inch mica, the plate side consisting of
three plates each 14” x I4”; the grid side
has one plate of the same dimensions and
the common side has four plates of the
same dimensions.

The grid condenser must be quite small,
about .00025 mfd. The grid leak can be a
standard one or two meg. leak,

In operating the receiver, the antenna
coupling and magnetic plate coupling as well
as the secondary condenser are the critical
adjustment factors—each adjustment of one
of the above mentioned necessitates close
adjustment of the others, and it will be
found that very loose coupling is required
to obtain the best results.
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748 Ec&gh[zed Symbol of Supen’or DLerformarice

O that all radiomen may know their nearest depend-
able source of supply we publish the names of leading
dealers over the country who stock good Radio products

INCLUDING AMRAD. Give your nearest dealer a

chance to serve you.

FIRST DISTRICT

.C. B. Chase, 94 Railroad Street,
St. Johnsbury, Vt.

Francis L. Stanley Co., 302 Essex
St.,, Salem, Mass.

George A. Hill Co., 338 Middlesex
Ave., Lowell, Mass.

Wood Electrical Construction Co.,
72 Exchange St., Lynn, Mass.

F. D. Pitts Co., 12 Park Zq,,
Boston, Mass.

DeLancey, Felch & Co., 12 Meeting
St., Pawtucket, R. I

Whitall Electric Co., 336 Bridge
St., Springfield, Mass.

W. D. Kendall Co.,, 268 Main St
Worcester, Mass.

Daniel C. Fox, 103 Washington St.,
Haverhill, Mass.

Crown Light Supply Co., 110 Crown
St.,, New Haven, Conn.

“Ark” Radio Supply,
Conn.

Spafford’s 211 Trumbull St.,
ford, Conn.

Berkshire Electric Co.,
St., Pittsfield, Mass.

Auburn Electric Co:,, 57 Court St.,

Shelton,
Hart-

77 Eagle

SECOND DISTRICT
Shotton Radio Manufacturing Co.,
8 Market St., Albany, N. Y

American Electro Technical Appli-
ance Co., 235 Fulton St.,, New
York City.

Continental Radio & Electric Corp.,
6 Warren St., New York City.

Westchester Electric Appliance Co.,
253 South Broadway, Yonkers,

THIRD DISTRICT
Joseph M. Zamoiski Co., 19 Nocrth

Liberty St., Baltimore, Md.
Jere. Woodring & Co., Hazelton,
Pa.
Philadelphia School of Wireless

Telegraphy, 1533 Pine St., Phil-
adelphia, Pa.

Shotton Radio Mfg. Co.,
Scranton, Pa.

White & Boyer Co., 812 13th St,
N. W., Washington, D. C.

Howell Bros.,, 602 East Broad St,
Richmond, Va.

Lancaster Elec. Supply & Construc-
tion Co., Lancaster, Pa.

Box No. 3,

FOURTH DISTRICT

Hurlburt-Still  Elec. Co.,
Ave. and Fannin St.,
Texas.

Union Elec, Co., 42 North Second
St., Memphis, Tenn.

Herbrick & Lawrence, 607 Church
St., Nashville, Tenn.

Nola Radio Company, 134 Chartres
St., New Orleans, La.

SIXTH DISTRICT

Capitol
Houston,

Western Radio Electric Co., 550
(S:outh Flower St., Los Angeles
al.

California Electric Supply Co., 643
Mission St., San Francisco, Cal.

Southern Electrical Co., 3d and E
Sts.,, San Diego, Cal.

Noon’s Electric Shop, 138 Grand
Ave., Nogales, Arizona.
SEVENTH DISTRICT
Glasgow Electric Shop, Orpheum
Bldg., Glasgow, Montana.
Northwest Radio Service Co., 609

Fourth Ave., Seattle, Wash.

EIGHTH DISTRICT

Devon Electria Co., 613 Liberty
Ave., Pittsburgh, Pa.

Rudolph Schmidt & Co., 51 Main
St., East, Rochester, N. Y.

Precision Equipment Co., 2437 Gil-
bert Ave., Cincinnati,

Kramer Hardware Co.,
Third St., Dayton, O.

Henry L. Walker Co., 27 Jefferson
Ave., East, Detroit, Mich.

Barker-Fowler Electric Co., 117 E.
Michigan Ave., Lansing, Mich.

NINTH DISTRICT

The Alamo Sales Corporation, 517
People’s Bank Bldg., Indianap-
olis, Ind.

Chicago Radio Apparatus Co., 508
So. Dearborn St., Chicago, Ill.
111

U. of I. Supply Store,
In.

188 East

Champaign,

Klaus Radio Co., Eureka, Il
Pioneer Electric Co.. 137 East 5th
t., St. Paul, Minn.

Sterling Electric Co., 29 Fifth St,
South, Minncapolis, Minn.

Karlowa Radio Corporation, 611 Best
Bldg. Rock Island, IlL
Linze Electriccl Supply Co,

Olive St., St. Louis, Mo.
Central Radio Co., Inc., 316 East
19th St., Kansas City, Mo.
Wolfe Electric Co., 313 South 17th

St., Omaha, Neb.

1129

Auburn, Me. Bullock’s Sporting Goods, York,
Auto Supply Store, 20 Center St Carter. Electric Co., 63 Peachtree Bear-Cat Battery Service, Lemoyne, Neb.

Bath M. ' X St., Atlanta, Ga. - Pa~R diolectsic S oo o1 CANADA

he Radiolectric = L .

A. T. Thurston, Rockland, Me. FIFTH DISTRICT Hitron Roall Clevelanl OB Sc‘e’s‘;‘c‘i‘iml‘:e’;‘ie"s'fe"‘;;’ {Ztc"c"mucf’)};
Farrell Bros, 99 Amherst St., Man- = Southwest Radio Supply Co., 217 Newman-Stern Co., East 12th St lege Ave, Montreal (and all

chester, N. H. North St. Paul St., Dallas, Tex. and Walnut Ave., Cleveland, O branches.)

DEALERS:: AMATEURS :

Over 6o reputable dealers

our new Trade Policy.

which is rapidly gaining favor everywhere.
eral good territories still open.

now stock the Amrad line
There are sev-
Reliable dealers should get

Have you seen our new quality receiving apparatus?
Send for new Bulletins L, N, O, and T just off the press.
Complete catalog 10c in stamps.

AMERIEAN [R4DIO AND

New York District Office
15 Park Row

General Office, Factory and Laboratory

203 College Avenue, Medford Hillside, Mass.

(SUBURB OF BOSTON)

[RESEARCH (ORPORATION

Chicago District Office
600 So. Dearborn St.

www americanradiohistorv com
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Shramco

Switch Switch
No. 750 751-8-1
Price 75¢ Price 85¢

Two Shramco Switches

OU CAN hardly afford to take chances of loos-

ing efficiency by getting along with poor
switches. Either of these two styles will distinguish
itself by smooth operation and sure contacts, in ad-
dition to the handsome appearance. Both have pol-
ished nickel finish and are furnished with large
Marconi type knob. Bearing block and panel bush-
ing 34” in diameter. For use on all panels up to
T2"” thick. Blades, spring phosphor bronze. No.
750 type has spring tension adjustment; switch ra-
dius, 115",

No. 751-S-1 type is provided with split lock nut;
blades have 1” radius, I4” from center to center,
and are securely held in place. If your dealer can-
not supply you, send your order direct, postage ex-
tra. Dealers who have not a supply of Shramco
switches should write for proposition at once.

For your VT detector, amplifier, and power tubes—

usc the famous Shramco » & designed for Radiotron
Reos, with “Nichromc” & ' 2 U.V. 202, with 1.5 ohm
resistances. Type oo, =W resistance, $2.00, plus
6 ohm resistance, for W E postage for one pound.
detectors and amplifiers, N £ Ask your radio dealer
$2.00, plus postage for 3 : or send your order
two pounds. Type goP, & direct.

the new Reo specially X D

SHOTTON RADIO MFG. CO., INC.

P. O. Box 3, Scranton, Pennsylvania

Calalogue K", listing a complete line of high grade parls al reasonable prices,
senl lo any veader of Radio News for five cents in stamps.

Radio News for October, 1921

Long Wave Reception
(Continued from page 292)

stations. Whenever a station of a known
wave-length is heard, get the condenser
reading by making the primary coupling
very loose and then tuning the secondary
condenser to the zero beat. Locate the
point with the wave-length and condenser
reading on a piece of graf paper and make
a dot there. After several such points are
located the curve can be drawn. After the
curves are drawn, to identify an unknown
station, get the ‘condenser reading, and then
by reference to the chart find the wave-
length. Then find what stations are on
that wave-length. If the list of stations
shows whether they have an “a,” “b,” or
“c” wave, it is much easier to be sure which
one is heard.

The longer wave stations onthe list
I believe to be accurately listed, but there
are doubtless many errors among the shorter
waves, as 1 have not pald much attention
to those below NDD. I would be glad to
sce corrections and additions to this list.

Short Wave Regenerative

Receiver
(Continued from page 314)

ways be sufficiently near the 180-degree
point of the scale to have oscillations gen-
erating all the time tuning is being done.
That is, if your incoming oscillation is
1,500,000 cycles, you tune your set to gen-
erate oscillation having a period of 1,499,000
cycles, a difference.of 1,000 cycles, and get
a_corresponding note in the telephones.
This oscillation set up in the receiver can
be varied by varying the tertiary control
and any note desired produced in the tele-
phones from inaudibility to a few cycles a
second.

Inability to oscillate may be due to low
filament temperature, low high potential
battery, low grid leak, the tertiary circuit
being improperly connected. To remove
the trouble of the telephone cords acting as
coupling from the tertiary circuit back
through the body to the secondary circuit,
the receiver case may be lined with sheet
copper, connected to the negative side of
the filament battery and grounded. The
telephone cord should also be covered with
copper braid and grounded as well. With
this receiver connected in conjunction with
a two-step radio frequency amplifier and a
two-stage audio frequency amplifier, all the
best western stations are heard in Boston
every night and even in the daytime. On
600 meters we hear ships up and down the
coast from Cape Race to the Panama Canal
loud enough to read and copy on a type-
writer without any difficulty from interfer-

The New KLAUS ROTARY SWITCH

ANOTHER ORIGINAL AND UNIQUE PRODUCT

There is NOT a MOVING PART on the entire assembly
'} except the knob and blade. The shaft and collar remain
stationary, thus insuring a positive and permanent contact.

No loosened connections with a Klaus Switch.

Order one today for that new set : P
and send for list of new instruments.

«j» KLAUS RADIO CO.

i
EUREKA, ILLINOIS Price 6

&

o¢

| READ the CLASSIFIED ADVERTISEMENTS on PAGES

364-366 YOU’LL FIND MANY GOOD THINGS THERE.

Determining Condenser
Gapacity
(Continued from page 297)

ST,
ST TG

reservoir, into which is forced a compress-
ible fluid; the quantity of fluid stored in
the reservoir will be governed by two fac-
tors: first, the capacity of the reservoir;
and second, the pressure at which the fluid
is supplied. Similarly the quantity of cur-
rent in coulombs (Q) stored in a condenser
is equal to the product of the capacity in
farads (C) multiplied by the pressure in
volts (E). Therefore Q = EC. And since
the charging process is uniform, the aver-
age or effective voltage of the condenser
will be equal to one-half of the maximum

voltage, or E — —. Therefore, the work
- 2
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AIDS TO BETTER RADIO WORK

PACENT RADIO JACKS

The New Pacent Radio Jacks are fit companions for the Pacent Universal Plug. Like the Plug they are
not improvised telephone equipment, but have been designed especially for Radio. They are small, neat, and
rugged. The most convincing proof that they are the best jacks for radio is the fact that Commercial Radio
Companies are standardizing on them.

Standard Types Automatic Types

T%. P ETRETIRES

Cat. . 61 Open Circuit, Price Cuts off filament current when plug is removed.
Cat. . 62 Closed Circuit, Price........... Cat. No. 65 Three Spring Type, Price...... $1.20
Cat. No. 63 Two Circuit, Price............. Cat. No. 66 Five Spring Type, Price........ 1.50

The Pacent Universal Plug

Price $2.00
No connections to solder. Essential for modern radio, for transmission and reception. Approved
by the Navy Department. Endorsed by foremost radio amateurs. We lead, others follow.

DUBILIER CW CONDENSER
For Antenna Series Use Type 580 For General C. W, Duty

MADE IN
Single Capacities
o.co1 mfd.
0.002
0.005
0.01

Price $4.00

Supreme in the radio field. Guaranteed to give
satisfaction. Silent in operation. The Standard
“VT” Batteries are now supplied in the black and
white boxes with diamond-shaped labels.

Prices range from $1.50 to $3.50 each

Duo-Lateral Ooils
. Standard VT Batteries
Pacent Plugs
8pecial Distributors for Brandes Phones

150 NASSAU STREET

0.02 o y %EM:E ECTRIC co, ‘ g
: ewYork,N.YbU.s_A_ I PI’ICG $4.50

_Tvpe No. 5

CAT. No. 310
Triple Capacity
0.0003 mfd.

0.0004
0.0005
5,000 volts
4 amperes

Type 577
Price $2.00

For transmission and reception. Supplied in most
used capacities from o.01 to 0.00025 mfd. Especially
designed for C.W. Will carry 1 ampere at 1000
volts. Standard by many radio companies.

PACENT ELECTRIG COMPANY, Inc.

LOUIS GERARDIPACENT, President

Bole Distributors for Wicony’s Complete Line of ‘‘Eventual’’ Apparatus.

Dubilier Condensers
Rawson Instruments
8eibt Instruments
Special Distributors of Westinghouse Equipment,

NEW YORK CITY

www americanradiohistorv com
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Station Type

In handsome mahog-
any cabinet, as shown.

$30.00

HE IDEAL loud-

speaker. Requires
no batteries, no adjust-
ments, no extra equip-
ment whatever. Just hook
VOCALOUD right on to
your receiving apparatus

CORWIN'’S

improved

SWITCH
LEVER

Sure contacts, smooth
operation, handsome ap-
pearance—all are char-
acteristics of this im-
proved switch. Many
switches give their man-
ufacturers more profit—
none give their users
more satisfaction. Try
a Corwin Switch. As
good as it looks!

ocAjoU

order today!

LaborateryType

Mounted on metel
base, adjustable height

$25.00

and listen to your signals,
—QSAadall over your house!
Uses genuine Baldwin re-
producer,—equally good
for telephone and tele-
graph. Your order ship-
ped at once!

PRICEKE:

90 cents,
Postage,
5 cents.

Composition knob, iden-
tical with knobs used on
standard No. 67 Cor-
win Dial. Brass shaft
is moulded right into
knob — 4t can mnever
come loose. Blade, bush-
ings, etc., nickel-plated
§/ brass. Contact radius,
134 inch,

Universal-Coil

no filing, they fit exactly
in the first placa,

80 cents postpaid

Send for your
copy today!

New Radisco

. CORWIN’S :
Mounting Plugs 1921 Vario-Coupler
For Radisco and all hand CATALOG Accurate to the .00z part
wound coils. No bending, 10¢ of an inch. Moulded base,

Formica tube, all metal
parts brass.

$7.50 2postpaid

AN orders for ap-
paratus mot Iisted
as postpaid must

Remembler Cor

A. H. CORWIN & CO. For Shirpig. o

orders  pro

postage erarges.” Dept. B2, 4 W. Park St., Newark, N.J, nd in " sertes

“PROFCO"" The Compact Se

After careful study and experiments we have
brought out the Smallest compact, durable,
efficient and attractive detector and amplify-
ing sets on the market to-day.
It 18 a set that you will be proud to have in
your station, taking up less room than an or-
dinary box camera.
The main feature of these sets is that the tubes
are inserted upright which saves the Filament
from sagging and therefore prolonging life of
same.
DETECTOR AND TWO STEP (TYPE A) $55
(Size 9 in. Long, 5% in, wide and 3 {n. high)
DETECTOR AND ONE STEP (Type A) $40
(Size ¢ in. long, 5% in. wide and 3 In. h)
Prompt Shipments Express Prepaid in U. S.
Write for descriptive bullelin.
“ALL STANDARD PARTS CARRIED (N
STOCK" A

PROFESSIONAL RADIO %%SE&LING €0.
133 cn%%rgggng)en‘u NEW YORK

MONEY for You

enjoy the work. Write for full particulars.
New York City.

Add to your Salary—Make extra Pin Money.
Start a lucrative business of your own.

. e a“ i ws.”” We'll pay you well and you'll
Spend an hour each day taking subscriptions f&’:ﬁ?}f. tll;:dg)exljci ; et N‘.El:JWS, 236A Fulton St.,

Radio News for October, 1921

in Joules (J) equals the product of the
quantity (Q) multiplied by the v%tage é E}:?,)”

or ] =Q xE=ExCx — = —
2 2
Now as the Joule is equal to the product
of the volts, amperes, and time in seconds
(one watt-second) ] = EIt, the power in
watts (P) may be expressed by multiplying
by the number of charges or discharges per
second; and further, the capacity in farads
may be reduced to the more convenient
term, microfarads by dividing by one mil-
lion, or 10°, hence the power in the con-
NCE?

denser in watts becomes P — and,
2,10°

in the case of the spark transmitter, in

order to obtain the maximum efficiency with

a given power, condenser capacity, and

voltage, the number of sparks that should

pass at the discharge wheel, by inversion of

2.10° P

CE?
where N equals the number of sparks per
second at the gap.

the equation, is equal to N —

7

Junior Constructor
(Continued from page 307.)

was good, more would be better, and it was.

I left the cells on the stove until stea
formed in them. When the wax on top be-
gan to melt, and the steam popped the con-
tents half out of the cells, I quickly re-
moved them and pressed the wax and the
contents back into the zinc retainers.

The cells were apparently restored to
their full power, and did not lose it when
cold. I am still using the heat rejuvenated
cells in my radio set, and they work as well
as when new.

The heat, of course, must have acted as a
depolarizing means and set the battery back
in condition.

Contributed by

THEODORE A. CUTTING.

{nh a Radio Store.

(Continued from page 302)

—is

dragging L1T1LE LEON by the hand. MaMMA
weighs a good 200 pounds and LittLE LEON
would have to have a storage battery in his
pocket before he could wmake the scales
work.)

Fonp MamMMa (fo CLERK): Young man,
my little son here (pats LiTTLE LEON low-
wngly) has long wished to become a wire-
less operator. (7o Lrrrie Leon) Haven't
you, darling?

Tirep Crerx (aside): Oh, Lord!

Fonp MamMMA: And so I have decided
that he is now old enough. (TIrEp CLERK
pulls feverishly at his collar.) How much
do the outfits cost?

Tixep . CLERk (nervously) : Well, you
see, ma'am, there are a number of differ-
ents o

Fonp MAMMA: Leon, what kind was it
you wanted?

LirtLe Leon (in a high soprano) : I want
a nith thiney one.

Tirep CLERK (frowms down at LITTLE
LeoN with a worried expression): Did

" you speak?

Fonp MAMMA: He means “a nice shiny
one,” don’t you, darling?

LittLe Leon (with energy): Yeth, with
lots of brath and thilver.

Tirep CLERR (with an “all is lost” ex-
pression) : Yes, yes, I see. Well, the shiny
ones are in demand now. Did you wish to
send or receive?

Fonp MAaMMA (haughtily) : T’ll pay cash

and take it with me.

Tirep CLERK (in desperation): Well, you
see there are two ways . . . er, ah, one can
send or one can receive and (glancing
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Amplifying Transformer
Model UV—712
Price, $7.00

A new inter-tube tone-frequency
amplifying transformer designed to
make Radiotron Detector, UV—200
and Radiotron Amplifier Tube,
UV—201,the most effective vacuum
tubes on the market today. Tests
have proved this conclusively.

Special bulletin containing detailed
data and circuit diagrams for the
use of UV—712 will be sent upon
request.

These Standard Grid Leaks are in
use everywhere in radio circles,
from the largest laboratory to the
most humble amateur station. They
are of rugged construction, and of
uniform and constant resistance.
These Standard Grid Leaks are an
absolute necessity for stabilizing
the operation of vacuum tube de-
tectors and amplifiers.

Write for our Grid Leak Bulletin.
It explains the use of Grid Leaks
in radio-receiving circuits.

Standard Grid Leak
Complete, $1.25

Mounting only, $.50. Units any
value from.15 to 6. megohms, $.75

AMATEURS

The four accessories
here illustrated are made
according to the same
‘high standards set for
Radiotron Vacuum
Tubes—famous through-
out the amateur field.

IMPORTANT

Send 25 cents for the new

C. W. Transmission Book

and Catalogue of Radio
Apparatus.

DEALERS

Here is an unusual opportunity to handle
the products of the greatest organization
of its kind. Be one of the first to profit by

this line.
Write Today

Battery Potentiometer
Model PR—536
Price, $2.00

Close variation of the plate voltage
of detector tube, Radiotron UV—
200 often means the reception of
otherwise unreadable signals from
great distances. Using our Potentio-
meter, Model PR—536, you can
really locate the most sensitive point
on the characteristic curve. This po-
tentiometer is unusually well built
and superior to those heretofore
supplied to the trade.

Thousands of these sockets are now
in use throughout the amateur field.
They will fit the Radiotrons UV—
200, 201, and 202, insuring reliable
contact under all operating condi-
tions. Moulded unit made to fit and
last, and backed by the R C stamp
of quality.

Standard Bakelite Socket
for Radiotrons UV—200,
Uv—201, UV—202

Price, $1.50

1Qimn Corp orat:on

merzca

Sales Division, Commercial Department, Suite 1802
233 Broadway, New York City

www americanradiohistorv com
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anviously around him) one can do both.
Foxp MAMMA: Oh, I see. I think we'd
better just . . . Leon, what do ybu want to
do, send or receive?
LirrLe LeonN: 1 gueth I'd rather thend.
Tirep CLERK (somewhat relieved) : What
kind of current have you in your home,
ma'am?
Fonp MamMya: Why, the very best, of

. course.
899 BOYLSTON ST. Tikep CLERK (staggers and nearly col-
BOSTON MASS N | lapses on the counter, but saves himself
’ -

and continuwes) : 1 mean have you A.C. or
D.C.?

Foxp Mamma: A.C.?' D.C.?
M TUBE Tirep CLERK: Well, never mind, I guess
== — we can fix you up with batteries. (Brings

out a small spark-coil from the show case.)

The Revised Kixaminations for Commercial Overators including ARC and VACUUM TUBE is carefully This is a very fine instru ent am: six
::rrllﬁ fu‘l’l‘;%-ovrre«l by the Course of Instruction offered by the EASTERN RADIO INSTITUTE. Intelli- d 1 Hy A > 1m , ma ’
gent students INSIST on being taught upon ACTUAL apparatus! ry cells wi run it nice y.

Fonp MaMMa (examining it critically) :
It has a very high polish. Is this shiny
enough, Leon, dear?

LitrLe Leon (with glee): T'll bet it'll
thend great. :

Tirep CLERK (trots out more apparatus
until the counter is pretty well littered up.
Then he gets a pencil and paper, smiling
wanly) : Now I'll give you a good hook-
up.

Fonp Mamma (angrily) : Sir!!! (Whis-
pers something hastily to LirtLe LEON, who
runs behind her and examines the back of
her gown.)

Lrrree Leon: No, mamma, everything
ith hooked up.

Fonp Mamma (to TiRep CLERK): So!
I thought as much! Young man, I shall
make purchases in this shop only when the
proprietor has engaged civil employees.
Good day! Come, Leon! (She sweeps
majestically out followed by LirtLe LEkon,
leaving the TirEp CLERK standing dumb-
founded beside the huge bundle.)

Tirep CLeErk: Well, I'll be . . . (Steps
over to a looking-glass to adjust his rum-
pled collar and tie. Enter the Haro BorLep
Hawm))

Harp BoiLep Ham: I wanna good short-
wave tuner. Watcher got?

Tirep CLErRk (aside): Ha, a live one.
(To the Harp Borlep Ham) How about
the “Whiffle”; up to 600 meters?

“The EASTERN RADIO INSTITUTE'S 2 K.W. ‘ARC' " Hagrp Borcen Ham (leening on the coun-

. ; ‘ and blowing cigar smoke at the TIRED
The EASTERN RADIO INSTITUTE is the OLDRST, LARGEST and BEST EQUIPPED Radio School ter y

lneNel\iv England. The Ploneer school that has always led the way! Ask any man in Radio—he CLERK): TI‘Ot :er out!

will tell youl L

New Students can begin to advantage in the Day or evening school on any Monday. I’-[;IREDdC ERK (gets tunef T({lown frtl)l’m
REMEMBER:—Our ORGANIZATION with YEARS of PHENOMENAL EXPERIENCE and SUCCESS |Is shelf and puts it on counter) : 1s 1s really

behind every man who enrolls. Ask ~ n ? hadio he will tell you! OVER 4000 satisfled graduates i a very fine instrument. Here's your plate
TELL OUR STORY BEST! Why not be one variometer, your grid variometer hi
Our illustrated prospectus is free. If you cannot vislt the Institute send for one. > s Y grid te .and this
: ITTS. Di t 1s your coupling. Ever see anything neat-
F. D. P y virector er? And believe me, this baby delivers

I — the goods.

Harp BoiLep Ham (studies the instru-
ment for a moment): Hmm, uh, uh, let's
see the works.

Tirep CLERK : Certainly. ’l(‘gets a screw;
] 03 driver and removes panel.) ere you are!
Qualit Radio Equlpment Just as pretty inside. .

: y Harp BoiLep HaM (fingering the coils) :

GREBE CR-5 REGENERATIVE Cheap stuff, cheap stuff. What’s the tax?

Tixep CLERK: Sixty-seven fifty list.
RECEIVER Harp Bomwep HaAm (never batting an
150 - 300 Meters eve) : Not as bad as it might be. What

GIVES REAL RESULTS else yer got? ;

A complete Recelver—only additional equlpment needed Tikep CrErk (reﬂe‘:tf”g a moment) :
ore phonos, batteries and detestor tube. ' lncludes In Jis Well, we’ve got the “Zowie XY 12” put out
P and stations ship CW stations, Navy low wave ares by the Goofus people. That has the addec

and “Tine', Eeresially sflclbpl stor $ 00 feature of verniers on the variometers.
of operation unparalloled... ... e - 80’ Harp Boilep HAM (flecking his cigar

as7}‘zh' o%er thé showcase) : Let’s see iti

' ! ! IR LERK gets the inst t

SPEC] A Thordarson 1-KW Type R Transformers reduced be- $25 00 t(h E eH ARDEDBOH_ED I-% A; e;a;:fn';tmzn c:::,-
cause of overstock—Formerly $40. — While they last . fully. This goes on for some time wntil

Full line of Radiotromn Vacuum Tubes and Acceas- the counter is pded htgh with expensive

4 other Highest Grade Radio Supplies. tuners, all of which sell for around fift
orlep ~anid BLoles £ . dollars. Then): Say, by the by, you ai_fn”’t,
Mail orders promptly filled -~ Dealers—Write for Discount got one of them little single slide tuning

coils what used t> sell for 65 cents, have

DOUBLEDAY'HILL ELECTRIC CO- yo"i‘irzzn CLERK (now completely exhaust-

i . di t.—Desk B 719:21 Liberty Ave., Pittsburgh, Pa. ed): I think so. (Looks under the coun-
715 Twelith St., N. W., Washington, D. C. - ”Ral o Dep sek 8 T3ZLLLEAE TR 'fii__ J ter.) - .Here you are. v v onsn
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RADIO APPARATUS

Distributors of Reliable Radio Apparatusto
Schools, Colleges, Radio Clubs and Experi-
menters All Over the World !

“PITTSCO”
SERVICE DISTRIBUTES “RADIO
CORPORATION’S” PRODUCTS ALL
OVER THE WORLD!

“PITTSCO”
SERVICE FILLS ORDERS FOR
“GREBE RADIO” ANYWHERE!
THAT APPARATUS of PROVEN MERIT

TRY US AND SEE!

AMPLIFYING TRANSFORMERS

. UV-712 Radio Corporation
. P-1 Amrad, mounted

. P-2 Amrad, unmounted.

. QO Clapp-Eastham semi-mounte

AMPLIFIERS

No. DA Westinghouse, Detector and two stage,
in beautiful cabinet

No. RORK Grebe two step with automatic filla-
ment countrol, a beauty

No. RORD Grebe Det. and two stage with auto-
matic fllement control

No. P-1 Amrad two stage in 10x5,
splendid value

AUDION CONTROL PANELS

No. RORH Grebe in cabinet, with tickler con- .

nections, hinged cover
No RORA Grebe in cabinet with hinged cover,
pecial value at
Na 330 Remler, with ‘*A‘" Bat. potentiometer,
just out
No. P-1 Paragon,

ANTENNA WIRE

"Pittscol”' No. 14 hard drawn copper, 80 ft. per

1b.

500 ft., special value at

“Pittsco’’ 7 strand No. 22 tinned copper, 65 ft.
per lb.,, per f

500 ft., special value at

“Pittsco’’ 7 strand No. 20 Phos. Bronze, per ft.

500 ft. special value at

GROUND EQUIPMENT

No. P-1 100 Amp. 600 Volt ground switch, spe-
cial value at

Na. P-2 ground wire No. 4 weatherproof, per
ft., special value at

No. P-3 Porcelain cleats with screws for No.
4 wire, per pa.lr
. P-4 "Pittsco

“B’” BATTERIES

. 7623 Standard, 22.5
. 7626 Standard,
. 7650 Standard,

No. va.rlnble, 18% to
2214 Volt.s,

No. 768 Everready,

No. P-1 Sorsine,
long life

CONDENSERS—(Fixed mioa type)
No. 577 Dubilier Universal type, for trans-
mission and ception, suitable capacities.
.00025, ,0005. 001. .0025, .005 or .01 MF each
No. ROCO Grebs .0002 MF
No. ROCD Grebe .0005 MF............. s Tl

GRID LEAKS

No. MW-1 Radio Corporation, %, 1, I. 2,
3 or 5 megohms, each complete...

Grid leaks only

0.40
2.25

.0.01

HOT WIRE METERS

NcuA P-1 Rcller Smith,
No. 127 General Radio, . 2.5,
flush or front mt.g each

LOUD SPEAKERS

Radio maxnavox, latest model,
Phonetron,

Vocaloud, station type
Vocaloud, Laboratory type

PLUGS

0. 50 Pacent Universal type
. 1428-W Federal,
. 1428-W Federal

REGENERATIVE RECEIVERS

No. OR-2 Grebe, 175-680 meters, a special
valus at
No. CR-3 .
meters 65.00
No. CR-3A Grebe 175-375 meters, with
control, complete set, a special value at.. 85.95
No. CR-5 Grebe 175-3000 meters, ‘“'Super-
special,” complete set, ideal for phone, spark
and time signals 80.00
No. RA Westinghouse, 180-700 meters, very se-
lective, beautiful cabinet 65.00
No. RC Westinghouse,—RA Receiver and DA
Det.-Amplifier combined in one cabinet,
splendid unit, compact 1

0-2:5 flush mounting.

SOCKETS

. MW-1 iladio Corporation, bakelite
. UT-541 Radio Corporation for UV-
. 156 General Radio, new price

. 550 Murdock, moulded
. P-1 Amrad, new price...............

RECTIFYING DEVICES

No. UV-218 Radio Corporation, 20 Watt “Keno-
tron’’ rectifier,” for UV-202 tubes

No. UV-217 Radio  Corporation,
“Kenotron®’ rectifler, for UV-203

No. P-1 De Forest, 20 watt rectifylng tube,
for use with 5 watt tubes

TELEPHONES

No. 56 Murdock, double, 2000 ohms...
No. 86 Murdock, double, 3000 ohms

Brandes, Superiors, double
Brandes, Transatlantic, double
Brandes, Navy Type, double

POTENTIOMETERS

No. PR-536 Radio Corp. "A"
No. 93 Remler ‘‘A’’ Bat

VACUUM TUBES

. UV-200 Radiotron detector.... .

. UV-201 Radiotron Amplifier........... .

. UV-202 Radiotron 5 watt transmitter..

. UV-203 Radiotron 50 watt transmitter..

. UV-204 Radiotron 250 watt transmitter,.
Note —All Radlotrons sent postage and insurance
prepaid anywhere in U, S. A. Send us your orders
for Radiotrons!

RADIOPHONE AND CwW. APPARATUS. CW POWER
TRANSFORMERS

Acme watt 350 volts, mounted

Acme watt 350 volts, unmounted
Acme watt 350-550 volts, mounted
Acme watt 350-550 volts,

Acme watt 1000-1500 volts, mounted
Acme watt 1000-1500 volts, unmounted

CHOKE COILS

1.5 Hen., 150 MA.
Acme double coil, 1.5 Hen., 150 MA.
Acme single coll, 1.5 Hen., 500 MA...
Acme double coil, 1.5 Hen., 500 MA.

Acme single coil,

CONDENSERS (Variable)
No. 182- G General Radio .001 Mf., unmounted

with
, .0011 Mrf,
No. 386-Int Murdock .001

FILAMENT HEATING TRANSFORMERS

Acme 75 Watt. mounted...
Acme 75 Watt, unmounted
Acme 150 Watt, mounted...
Acme 150 Watt, unmounted

unmounted
If.. unmounted. ..

FILTERS

No. 170 Tuska, in cabinet
No. 21-AA Western Elec.
denser

INDUCTANCES, Cw.

No. 181 Tuska Cap. Feed-back circuit
No. 182 Tuska split fllament.......... § HsleTs
No. 183 Tuska grid tickler

METERS

Model 301 Weston, D.C. flush, 0-100. 0-150.
0- 2%0 0 300, 0-500 or 0-800 milli-amperes,

\fodel "01 Weston D.C. flush, 0-1, 0-2,

Model 425 Weston, flush,
0-1, 0-2.5 or 0-5 each

No. P-1 Jewel, A.C. flush 0-15 voltmeter.
for power tubes

MICROPHONE TRANSMITTERS

. 5176-A Conneeticut with adj.
. HM-100 De Forest,
. 260-W Federal, hand type

MODULATION TRANSFORMERS

. A-3 Acme Semi-mtd
. A-3 Acme fully mounted............
. 231 General Radio, new type

) RHEOSTATS
No. 560un1\§urdock moulded, new type for back
No 214 General Radio, 2.5 Amp.
right for 1 UV-202 tube
No. 132 National Controller,
just right for 1 UV-203 tube.,
RESISTANCES

Type HS Ward Leonard 5000 ohms
Type HS Ward Leonard 10,000 ohms

“Let ‘PITTSCO’ products, super-service and delivery solve your Radio problems”

SEND US YOUR ORDERS TODAY'!

Send ten cents in stamps for Catalog No. 22.

Over 100 pages, over 150 illustrations, over 600 items

F. D. PITTS CO., Inc.

12 Park Square

Dept. C

www americanradiohistorv com

Boston, Mass., U. S. A.
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THE HEART OF A RADIO TELEPHONE

A RAY-DI-CO

(REG. U. 8. PAT, OFFICE)

MOTOR GENERATOR UNIT

Has YOUR radiophone HEART FAILURE?

A sturdy radiophone like a sturdy man must have a strong HEART
A Ray-Di-Co motor generator is a sure cure.
“MIDGET”’ “HYLO”’ «“STANDARD”
6 volt “DYNAMOTOR”’ 32 volt “DYNAMOTOR”

At our new salesroom we carry a complete line of

REMLER MURDOCK FEDERAL GREBE
CLAPP-EASTHAM CONNECTICUT CONTINENTAL
ACME CHELSEA BALDWIN

and other STANDARD makes of apparatus, also parts and materials.
MAIL ORDERS GIVEN PROMPT ATTENTION

THE RAY-DI-CO ORGANIZATION
1547A N. WELLS ST.  Radio 9AG CHICAGO, ILL.

Announcing the New CINO ARISTOCRAT!

{.

i - i in binet!
t the demand for our combined Tuner, Detector and Two Step Amplifier ini one ca
Te ’rI‘nI?ies remarkable combination simply cannot be beaten. All capacity effects eliminated. In-
corporates in the detector hook-up, a 400 ohm grid bias potentiometer, giving the most critical
tube adjustment possible. Requires no grid condenser! ave length 180 to 650 meters.

PRICE, fob Cincinnati, O., $125.00

Do you build your own apparatus? We furnish complete parts for all of our units.

CROSLEY PORCELAIN SOCKETS, 60c
INO

CINO RADIO MFG. CO.

218 West 12th Street Cincinnati, Ohio  “Radio 8-XY”

READ the CLASSIFIED ADVERTISEMENTS on PAGES |
364-366 %OU’LL FIND MANY GOOD THINGS THERE

www americanradiohistorv.com

Radio News for October, 1921

Harp BoiLep Ham (putting the 65 cents
on the showcase): Fine. That's what I
wanted. Thanks. (Exit the Harp BoILED
Ham while the Tirep CLERk falls in a
faint across the counter.)

(CurtaIN,)

RHigh Voltage

(Continued from page 302)

ERETUTHITITTTITTS

der against a trolley pole and after making
sure the way was clear and free from all
blue-coated upholders of the law who might
not take any too kindly to my plans, I start-
ed to ascend. Right here, fellow amateurs, I
weakened; 300 volts with plenty of am-
perage to back it up is not to be fooled with
without due care. Since I had no desire to
be found dead, arrested for wire tapping
or being sent to the “nut house,” I hesi-
tated. But I was not lost, for thoughts of
relay work and the sensation I would pro-
duce, made me bold, Slowly I scraped
away the insulation from the heavy feed
cable expecting to be killed at every stroke.
At last I saw the glint of copper and with
a slight motion of my arm I threw the wire
over and that part of the deed was done. 1
rushed down and ran at top speed, for time
was valuable, the coming of daylight would
mean the removal of the wire, Reaching

- the house, I hurried to the Radio room

where, on a table, lay a strange combina-
tion of condensers, inductances and a tangle
of wire in the midst of which stood a lone
and solitary tube. The high voltage wire
was led gently to its proper place. Gently
In order to avoid contact with numerous
other wires and thus causing an uncalled
for dxsglay of fireworks. Having made the
connection, together with a few other minor
(Continued on page 362)

A Study of the Antenna

System
(Continued from page 290)

UL b

obtained from a study of the reactance
curves of the circuit. This is particularly
true about the antenna system. As stated
in a previous paragraph, the behavior of an
antenna is similar to a reactance whose
curve is a standard .co-tangent curve. This
reactance curve of an antenna is shown in
Fig. 5, where the reactance of the antenna
is plotted against different frequencies. The
following will be observed from considera-
tion of this curve. At certain definite fre-
quencies as f1, f2, f3, the reactance of the
antenna is zero. These frequencies are the
same as the natural period of the antenna
and its harmonics, and it will be seen that
for this simple case of an unloaded antenna
the harmonic frequencies are odd multiples
of the fundamental, that is, 3, 5, 7, etc,
times the fundamental frequency of the an-
tenna. Since the reactance of the antenna
at these frequencies is zero, the antenna will
readily respond to oscillations of these fre-
quencies. If a radio frequency generater,
therefore, radiates a wave of fundamental
frequency f1, and also harmonics of fre-
quencies f3, 5, etc., it will be clear at once
that this antenna will respond just as read-
ily to the harmonics as to the fundamental,
and consequently result in considerable in-
terference, and inefficient reception of the
fundamental wave. This last applies to the
case where the fundamental and harmonics
of the radio generator coincide with those
of the antenna unloaded. The case of the
loaded antenna, where these do not coincide,
will be discussed later in this article,

By further consideration of the reactance
curve, Fig. s, it is seen that. for frequencies

' below the fundamental f1 the reactance is

negative. Therefor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>