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No Order For Less Than 5.0 Cents Accepted 

BEFORE ORDERING PLEASE READ CAREFULLY. 

IMPORTANT 
All Previous Prices Are Withdrawn With This Issue 
OUR GUARANTEE:-We guara-~tee every artic le listed in this Catalogue to 

be equal in every detail to the illustration and printed description, but as we are 
constantly improving and bettering our goods there may be slight changer> from 
details as shown in cuts. We will r ep lace free of charge any article or part 
thereof, in which there may be a mechanical defect of constru ction if same is 
returned prepaid to us within five days after receipt. 

CABLE A ' D TELEGRAPH ADDRESS "ELDIPORT," NE'V YORK. 
'rELEPHONES 7777 and 7776 Cortland. 

OUR TERlUS:-Cnsh 'vltl1 orcler. "\Ve tlo not open accounts with 11rh·ate intli­
' 'iduals, nor tlo we sell on the Installment plan. Our low 1>rlces 110 not juHtHy tt. 

Always allow sufficient money to cover postage. Weight of packages can he 
readily figured from the weights given In the catalogue descriptions. Knowing 
the weight and the parcel post zone in which your post office is located, measur­
ing from New York, you can easily figure the amount of postage required from the 
parcel post rate table shown on page 5. 

EXPRESS C. 0. D. ORDERS for at least $'5.00 or more will be accepted by us 
East of the Mississippi. 'Ve require n tleposlt of 25 per cent. of the amount 
purchased. 

REMITTANCES should be made by N. Y. Draft, Post Office or Express Money 
Order by Registered Letter. Do not send money unregistered by regular mail. 
Out-of-town checks accepted on ly if 10 cents exchange is added. 

U. S. STAMPS (new and . in good condition) will be accepted instead of cash in 
amounts up to $3.00. Above this amount 5 per cent. to cover brokerage fee must 
be added to total. 

SHIPPING DIRECTIONS should accompany each order; in their absence we 
will use our best judgment in making selection of routes. 

WHEN ORDERING give catalogue number. 
RETURN OF GOODS:-Occasionally an article does not worl' as you think it 

should, or it may become defective through mishandling in transportation. In 
that event don't send the goods back without first writing u s .a letter stating just 
what is the trouble. Frequently we can advise you of a remedy by mail which 
obviates the wnlt nece!lsarlly lnchlent to returning goocls. If we can' t advise you 
how to remedy the trouble we will tell you how to return the goods. Never 
return goods without h aving marked on it your name and address an<l in the 
package a slip of paper with your name, address and order number. This insures 
the maximum of speed possible in correcting an error or trouble. Always write 
why you are sending goods back for we can't guess it, though it may seem very 
plain to you. Goods returned without our permission are niturned at customer's 
risk. We do not accept goods which are sent express or freight collec t. 

GOODS BY MAIL AND PARCEL POST. We a.re not responsible for goods lost 
or broken in the mails. For your own protection, order mail goods insured. 

Fragile articles will be carefully packed and duly labeled by u s, but as the 
Parcel Post does not guarantee their safe delivery we cannot be held responsible 
for breakage or lost shipments. For your own protection, order Parcel Post goods 
Insured~ The fee for this insurance for each package is: 

3c. for $10 insurance 5c. for $25 Insurance lOc. for $50 Insurance · 
WE CARRY A COMPLETE STOCK of all the listed goods in our New York 

house, and in most cases ship the same day that order Is received. 
OUR ENGINEERING STAFF will cheerfully answer, free of charge, any ancl 

a ll technical questions pertaining to our goods, If a 2-cent stamp to cover postage 
is enclosed. If diagrams for connections are desired an additional charge of 10 
cents will be made by our drafting department. "\Vlreless Questions, "Hook ups," 
etc .. not bearing direct r e lation to our goods are charged for at the rate of 25 
cents each. Where special calculations or special Information is desired, we will 
inform correspondent as to the cost of such work. 

NEVER USE THE ORDER BLANK for communication~. questions, etc. It 
will surely delay the answer if you do. Write on a separate sheet, which can 
be transferred quickly to the right Department. 

FOREIGN CUSTOMERS will please make .remittance by Jnternatronal Money 
Order (procurable at any Post Office), or otherwise by Bank Drart on New York. 
All banks sell these drafts. Note that the value must be in American dollars. 

Pen Ynn, X. V. 
Dear SlrH:-

Reeeh·ecl our lnformntlon thnt I nsketl of you nntl tl1nnk you a thouHnncl times 
for the same. I '"'ouhl not toke $10.00 FOR THE COIL I RECEIVED OF TOU AT 
$4.75, IT WILL .J UJIP A~ INCH O~ FOUR COLUiUBIA DRY CELLS. 

Yours respectfully, CHAS. CARRY. 
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TQ 1111011 IT llAT ·O:JllroR • ...................... 

WllllllAI', the lltotro Importtns oaaipanv ta \ 111al\Utaot1n1q 

ooip11ratlon, tncor()orate4 to do bueiooe _1'11 tlllll.Statt ot ••• 

'[2r1e, and 

WHIRIA~ lluso Oernabacll: ls tile aasldent tturr9't, aow tMr•• 

tora, I, 11uso oernsbaole ot uew Tort Oltr, 111• Torie, be ins dulv 

non ctapose at>d say tllat1 

llllRl.Ul. aaoti and every testiinonlal puflltelled at the toot of 

tllreh pase ct tllia cata}os is unaoliolted, tti.at tlleee teatlmontale 

lllH been ·re.celued from bona tida cuatomera, tbat tlleir name1Yoncl 

tdd.ieeae·a are genuine as publiahed, tll.at tile teatlmontala aro ua• 

tltered. and undocto~d, and, 

W!!l!Ul.A'a'., the teetlmonlal11 as pub.lisheci have been taken at 

ralldom from tile te11t1monlal tU..111 ot tti.e Ilea tr o Imliort.lns o~ 

ny, and thllt ttiey rebreaent. onlr • · MDA?-1 percen~ase or tile total 

aulllbu ot tlleae le.ttera in the possenlo11 or the Oompany, now 

thlretore.r 

It' la agree.d that ttll llectro Import.tos 00111pany will pav t~ 

1.Jia5:!:0:=.od..;0 oua·c1 

""""'-1-Ai...c~~~ ~·~·· 'S-"-

Dear Sire: Wichita Falla, Tex. 
i wi,.h to thank 7011 for YOUR PROMPT ATTENTION 1D aendlng out my wlre­

leaa telegraph outftt; and wlah TO RECOMMEND YOUR FIRM to any one wlao la 
interested In electric goods. 

Youra truly, A. L. JACKSON, JR, 
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'l'he E. I. Co. own11 and controls 14 patent... They guarantee you , -nluable and 
exclualve features and construction. 

N0.9~156 
.m+,1911 
ffe. 988, 761 
111+,1911 
ffo.l,()_16/38 

'lJrt .3~ 191 z 
KoJ,033,(195 
tilyZJ,19/Z 
NQ. t,,<J~8W 

'I'll 1, ty/3 

'SPolenls . 
lt!"dinlJ. !!!-. 
Pn!enfvg1ce 

rp, •. ,,,,, .... . 

Nu. 9Sl, 788 
Qr.8,1910 

.Ko.961,855 
une~J,1910 

No.978,999 
'ec.Zo,19.10. 

Gentlemen:- Kenosha, Wis. 
The instruments arrived a few days ago nod after giving them a pretty 

thorough teat. I think I can justly aa7, THAT THEY ARE SATISFACTOilY IN 
EVERY RESPECT. 

Let me say to whom it may concern, that this statement la absolutely uuaollc­
lted on the part of the ELECTRO IMPORTING CO., being entirely voluntary on 
m y part. Yours respectfully, SIDNEY DERBYSHIRE. 
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OUR SIXTEENTH YEAR 
.\. FRW FACT S THAT Y OU SHOULD KNOW A BOU'l' THEE. I. CO. 

ourselves so vou will know us better. . W
E WANT you as n c ustom e r and would like to tell you a little abcu , 

The Electro Importing Co. was organized in 1904, starting with :1. 
small office at 32 Park Place, New York, 10 feet square At that time 

it was the only and first concern in America to sell solely exp,eri mental electrica. 
goods. 

'.l'he first amateur wireless outfit in America was made and sold by us and on 
ihis acco unt the writer has been called "The Father of Amateur Wireless." 

The E. I. Co. grew rapidly because it gave everybody a square deal, and in 
1905 we moved to larger quarters at 87 Warren Street, to improve manufacturing 
facilities. ' 

Early in 1908 we again had outgrown our facilities and moved to 80-82-84 - 86 
n·est Broadway, with six times as much floor space as befor'e. 

These quarters in less than one year proved inadequate, and in 1910, wl~en 
conditions became intolerable, when every inc h of floor, wall, and even ceiling 
space was at a premium, we moved to our 5-story building at No. 233 Fulton 
Street, which we now occupy from basement to roof. 

It must be p lain to everyone that there must be a good reason for such a 
growth. The ans\ver is: Grent.:•st ·vnlue For the l\loney, nud the Fnn1ous E . I. Co. 
Squure Deul. 

Maybe you wonder how the E. I. Co. can offer its wonderful values-how 
it can afford to sell much cheaper th an anyone else. Our policy has always been 

Offices 

of 

E. I. GO. 

WHERE 

ORDERS ARE 

RECEIVED 

AND 

RECORDED 

to make a very small profit on a large amount of orders, relying on a tremendous 
volume or business to make enough to "get by." This policy means better valu e 
for you at a c heaper price than possibl e anywhere e lse. 

Another important point is that by doing such a tremendous business as we 
clo, we can buy in larger qu antities and so afford to give you the benefit of the 
saving in the price of raw materials. 

You ought to know with whom you are dealing-confidence begets friendship. 
The writer i s also Publisher and Editor of the Electrical Experimenter, 

Science an<l Invention and R:ullo Amateur News, two magazines sold o n every 
newsstand and too well l<nown to need any introduction. 

You need therefore never hesitate about ordering f rom the E . I. Co. You 
can bank on our reliability and our desire to do the square thing. Honesty 
always pays-and the E. J. Co. A lwnys i'lakes G ootl. 

Supplying experimenters for such a long period a ll over the world with 
reliable goods, at a price to meet their pocketbooks, has built up a reputation 
which we cherish very hi ghly and whic h we would not, by f• s in gle act, destroy 
or clamage. 

THE ELECTRO IMPORTING CO .. 
H. Gernsback, President. 

"AMERICA'S OLDEST ELECTRICAL EXPERIMENTAL 
AND RADIO SUPPLY HOUSE" 
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How to Figure Parcel Post Rates 
"\\'i th e\·ery article in our catalogue, we state the exac t shippin.g weight of 

tiame. 
Having this weight, and knowing the zone in whic h your post office is located 

measuring from New York, you will tine\ the co rrect amount of postage appl ying 
to the goods yo u are ordering, in consulting· the l'arcel Post Table below. 

U. S. Parcel Post 
POS'l'.\.G E UATE 'l'ABLE F OR PAHCEL POS'l' SHl l';\J EX'l'S 

Zon es Loe a l 1 & 2 3 5 6 7 8 
\\'eight '11 he Parcel Po~t llute fo J'u~- 1~: 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
]8 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

lb .. . .... so.o;; ... . $0.0 5 .. . . $0.06 . . . . $0.07 .... $0.os .... so . o~ .... $0.11 .... $0. 12 
.. . .. . . . . .IJ6.. .. .06.. . . .08. . . . .11. . . . .14. . . . . 17. . . . .21. . . . .24 
.. .06. . . . .07. . . . .10. . . . .15. . . . .20 . . . . .25. . . . .31. . . . .36 

.07.... .08.... .12.... .19.... .26.... .33. . .. .41.... .48 

.07.... .09.... .14 . ... .23.... .32.... .41.... .51.... .60 

.08. . . . .10. . . . .16 . . . . .2i. . . . .38. . . . .49. . . . .61. . . . . 72 

.08.... .11. ... .18.... .31.... .44.... .57. .. . . 71.. .. .84 

.09.... .12.... .20 . ... .35.... .50... . .65 . . .. .81. . .. .96 

.09.... .13.. . . .22.... .39.... .56.... .73.... .91 .... 1.08 

.10... . .14... . .24.... .43 ... . .62.... .81. ... 1.01. .. . 1.20 

.10.... .15.... .26 .... .47 .. .... 68.... .89 . ... 1.11 .... 1.32 

.11.... .16.... .28 .. . . .51.... .71.... .97 .... 1.2l. . . . 1.41 
.11.... .17.... .30.... .55... . .80 . . .. 1.05 .... J.31. ... 1.56 
.12 ..... 18 ..... 32 ..... 59 ..... 6 .... 1.13 .... 1.41 .... 1.68 
.12.. . . .19. .. . .34. . .. .63.... .92 .... 1.21. ... J 51. ... 1.80 
.13.... .20.... .3 6. ... .67.... .98 .... 1.29 .... 1.61. .. . 1.9 2 
.13.... .21.... .38.... . 71. ... 1.04 .... l.~7 .... 1.71. ... 2.04 
.14 ..... 22 .... .40 ... . . 75 .. . . 1.10 .... J.45 .... 1.81 .... 2.16 
.14 .... . 23... . 42 .... . 79 .... 1.16 .... 1.53 .. .. 1.91. ... 2.28 
.15.... .24.... .44. ... .83 .... 1.22 .... 1.61. ... 2.01. ... 2.40 
.1 5 . ... .25 Parcel Post Rates are compu ted according 
.16... . .26 to weight of the parcel to be sh ipped and ac-
.16.... .27 cording to the distance between the shipping 
.17.... .28 point and the de li\·e n · point. For this pur-
.17.. . . .29 pose the U. S. is diYicled into 8 Zones, with 
.1 . . . . .30 different rates of postage appl icable to each. 
.18. . . . .31 The tnble show>< the umount of 1>ostage by 
.19.... .32 1>11rcel 11ost, according to the weight of the 11ack-
.19.... .33 age an<l according to distance by zones. 
.20. .34 If you tlon•t kno"· the Zone in " ·hicb your 
.20.... .35 11ost office is locatetl 1neasuri11g fron1 Ne\v York, 
.21. . . . .36 the Postmaster wlll tell you. 
.21.... .37 Parcels weighing 4 ounces or l "ss are mail-
.22.... . 38 able at the rate of 1 cent for each ounce or 
.22. . . . .39 fraction thereof, regardless of distance. Parcels 
.23.... .40 weighing more than 4 ounces up to 16 ounces 
.23.... .41 must be mailed as a full pound. If in figuring 
.24.... .42 out the cost of your order, we discover that you 
.2 4. ... .43 made a mistake, and that your remittance was 
.25. ... .44 short we will forward the shipment by Parcel 
.25.... .45 Post C. 0. D .. including in your shortage the 
.26.... .46 U. S. Postal Fee. We trust that this manner of 
.26.... .47 handling your orders will meet with your ap-
.27.... .48 proYal as it enables )·ou to obtain your goods 
.27.... .49 without long correspondence and the neces-
.28 .. .. .50 sit)· of sending in the difference, so that the few 
.28.... .51 additional cents for C. 0. D. fees can hardly be 
.29 .... .52 considered. 
.29 .. .. .53 Rooks are accepted at Parcel Post Rates. 
.30.. .. .54 (One cent for each two ounces up to eight 

ounces, over eight ounces same rat e as other 
Parcel Post llI::ttter.) 

In some instances 
the table : 

Express Rates are cheapPr than Parcel Post Rates, consult 

Between NEv;· YORK 5 lhs. 10 lh><. 20 lbs. 
and the following points: Express Ins ured Express !1rnurecl Express lnsured 
Chicago, Ill. . . . . . . . . . . . . . . . . . S0.31 . . . . . . . . . $0.4~ . . . . . . . . . $0 .64 
St. Louis, Mo. . . . . . . . . . . . . . . . . . . . . . .32 . . . . . . . . . .H . . . . . . . . . .68 
Denver, Col. . . . . . . . . . . . . . . . . . . . . . . .47 . . . . . . . . . . 73 . . . . . . . . . 1.30 
Butte, Mont. . . . . . . . . . . . . . . . . . . . . . . .58 . . . . . . . . . .~6 . . . . . . . . . 1.72 
Dallas, Tex. . . . . . . . . . . . . . . . . . . . . . . .45 . . . . . . . . . .70 1.20 
San Francisco, Cal. . . . . . . . . . . . . . . . .71 . . . . . . . . . 1.2 2 . . . . . . . . . 2.24 

The weights given in our catalogue are the exact sh ippin g weights ; this 
means the apparatus or artic le packed and boxed read)· for shipment. In some 
i nstances. as with glassware. etc., it is easi ly understood that th.e wrapping must 
be heavy so as to insure the safe arrival of the goods. In other mstances a paper 
wrapping only is needed with soine excelsior. whi ch amounts to fractions of an 
ou n ce. (over) 
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Parcel Post 
(Continued) 

If yo u send in a n orde r callin g f o r diffe r e nt ite ms of o u r goo ds nil t o J,., 
p acked a nd s hippe d t oge t he r, in o n e packa ge or box, it is u n d erstoo d t hat you wi 1 l 
ben efi t a good deal o n t he t ransp orta tion c h a rges, as it w ill not t a ke m u c h m ore 
pac king m ateri a l for three o r f our small a rt icl es tha n f or one. Th e saving which 
we can e ffec t i n a ll th ese c ases is t o y o u r a dvantage as " 'e will return to you in 
every case the over-1inyment of y our trunsportatlon charges., if th t! r e is a n y. 

Note.-Be ver y careful i n fi g u ring o u t the tra n s p or tati on c h a r g es f o r g ood s 
weigh i n g , fo r instan ce, fo u r o u nces. If y o u o r de r two i t ems calling for f our 
o u nces each , th is would maim eight ounc es shippi ng w eig ht, but in reality you :l re 
required to pay for one pound, as the P arc e l Post Law states tha t ar ticl es which 
exceed four ounces u p t o 16 ounces mu s t be m a il ed a s a fu ll poun d. T he sam e 
h o lds tru e if one arti c le wei g h s o n e pound a nd a noth er four p ou n ds and s ix ou nce~. 
This m ean s th a t yo u wou l d h ave to sen d in mone y enou g h t o cover six pounds at 
t h e P a r cel Post r a t e . 

Parcel Post Service to Foreign Countries 
Par cel Post R a tes to : PORTO RIC O, CANAL ZON E (Is thmus of Pnnnmn ), 

HA"WAII. PHILIPPIN E ISLAN D S. 'J'U 'J'lJILA (Pago-Pago) a n d other p a r ts of 
SAMOA, in possess ion of t he V . S . an cl G UA ;)I (Lndrone lshmtl!!!), are the s ame in 
all r espect s a n cl cond iti ons as DOill ES'l'I C RA'l'ES for the "Eigh th Z one." 

Rat es for C A N ADA, CUBA a nd i.U EXI C O are 12 cen t s p er l b . L im it o f weight 
is 4 lbs. 6 oz. 

Rates fo r E u rope, inc lu din g C: R E AT RRl'l'AIN ancl IRE LAXD, m o s t o f t he 
B ritish p o ssess ions, a l so NE"\VFO UNDLAND, A U STRA LIA, etc., a n cl nil other 
countrle" to whic h th e Par ce l Post extends a r e 12 c ents p e r l b . L imi t o f w eight 
is 11 lbs. 

How to Return Goods to Us by Parcel Post 
When y o u return goocls by par cel post, p u t th e l e t te r you wr i te in 

a n envelope and p a ste or t i e the e nve lope sec urely t o th e o u tside of the 
package. In addition to the pos t age y ou p ut o n the package, p ut a 
2-cen t s t amp on the envelope. 

" Don' t r e turn g o o tl s " ' itl1out n s king fir s t our i>e rndss iou." ' 

View of One of Our Five Stock Rooms 

ENORMOUS STOCKS MAKE PROMPT SHIPMENTS POSSIBLE 
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Educational Institutions That Buy Our Goods 

The fo llowi n g Edu cat io n a l I nstitution s have b een SUP.Pli e d by u s REG U ­
LARLY f o r year s w i th o ur good s. T h e li s t whi c h w e g ive h e r e i s o n l y a p a rt ia l 
one; we h a v e many hundr e d mo r e institu tion s o n our book s, but lac ){ of s p ace 
prevents u s from p u b l ishing same. \V e h a rd l y need say th a t the nam es s p eak fo r 
t h emselves a nd no high e r tribute t o th e q uality of o ur g oods an d our excell e nt 
s ervic e w h ic h w e g ive coul d b e presented:-

Adrion Public S chool, Adrion, Jli c h. 
Allegheny College, :.Ueuth·i!le. P a. 
An1eric nn Interoatlonal College, .S1•ring-

tlcld, Mnss. 
Aurora Public Schools , Aurora. 111. 
Board of Education, Dove r Plain, S • .J. 
Baltimore D e 1>t. of E tlucntlou , Ual ti -

naore, lUd. 
Jlerlln School De1>t., llerliu, N . H . 
Billings Bonrtl of E tlueutlon , llilliugs, 

Mont. 
Bloomfield Thcologlc ul Se m inary, 

Bloomfielcl, N. J. 
Bonrtl of Etlucntlou, Huron, So. Duk. 
Donrd of Etluc ntlon, N eodes ha , li:nns .. 
Brattle boro High School , Brattle boro, 

Vern1ont. 
Brookville Bonrtl of E ducation, llrook­

ville, Pa. 
BrO"' D U ni'\-·ersity, PrO'~· itlenee, lt ... I. 
Carnegie lustltufe of 'l'echnolo~· , Pitt s ­

burg·h, Pa. 
C h e roke e Count y Hig h School , Colum-

bus, Kaus . 
College of En11torio , E 1n1)0rin, Kans . 
C olun1bin U niversity , N e 'v York C ity 
C olt !Uemorinl High School, Bri..tol , R. I. 
C onnecticut A g ric ultural C olle ge, 

Storrs, Conn. 
Cornell U niversit y , Ithoc n, N .. '\.-. 
Dakota 'Ves lcyan U niversity, Jlitchell, 

S. Dnk. 
Darlington Public S c hool, Dnrllngton, 

s. c. 
Dartmouth Me•licnl College, Hanover, 

N. B. 
Delft'\.vnre College, Nen·nrk, D e l. 
Depnrt1ueut of E•lnc utlon, ~en· Y ork 

City. 
Dubuque Ger111nn College nntl Serninary , 

Dubu•1ue, IO\VR. 
E ltler High School, C incinnati, Ohio. 
Ferris Intle1•ende nt S chool District, 

Ferris, Tex. 
Findlay College, Findlay, Ohio. 
Georgia School of Technology, Atlanta, 

Ga. 
Gonzugo Unlvf'rslty, Spokane, 'Vnsh. 
Grove C ity Colle1te, Grove City . Pn. 
Heidelberg University, Tiffin, Ohio. 

Gentlemen:-

Higi;.::~~ol of ;1Jem1•hls, ;llcm1•his , 

Iowa State Teac h e r s C ollege , Cednr 
Falls , Jon·n . 

Lnk~.p{.~citl Hig h Seh ool , Luke Plue iol , 

illns s nehm<ett s Agrieulturnl College , 
A1uh e rst, l'Unss .. 

i)Iic hi l-\"UD AJ.\"riculturnl Colle ge, E. L an-
s ing, illic h. 

l'llintlcn High School . i)Jimlen, Xebr. 
]>ars on C olle,:;e, )1, nirfiehl , IO\VR. 
Princ eton U 11ivers ity, P rince to11 , X • • J . 
Rock Hill College, E llit•o tt C ity, i)l<J. 
School Dbrtrtet N o . ;.:;, Hrn ttlehoro, "\ t . 
St. E d\.vHT•l ' s College, A11 !'4tin , 'l'e~"-· 
St. Jos c1•h Sehool, S nn Jose, C ul. 
St . Mary Colle g e, D nyt o n , Oh io. 
S t. ~lnry's :Jlliss ion, o~Kanog:an Co., 

Wash. 
South G eorgia C ollege, Helenu, ( ; n . 
South 'Ves t e rn l'resby t e rinn U nh·e rsH;\·, 

Clnrks ville. 'r~nu. 
S 'fnte lUnnunl "Jlru ining Normal Sc..•hool , 

Pittsburg, Ji:nu. 
S tn1 e U niver1'4i ty o f Jo"'·n , J o " •n C it~·~ 

)O\\.YO , 
Ste vens High School. C lairmont. x. H. 
St. Mary's Mission, Mission, "\Vu •d• . 
University of :Fin., Gnh1es ville, Fin. 
University of )lnnitolm, 'Vlnni 1>eg. Cnn. 
Unh1erslty of N ebroskn, Lincoln, Nehr. 
U nh•crslty of Cnllfornln, Berkele~-. f" nl . 
U nh•e rHity of N eu· 1Uexic o, Albuqne rcrue, 

N. JUex. 
U niversity of 'Vas hlub-ton , Seattle. 

Wnsh. 
Vassar College, Poughkeep sie , N . "l' . 
Ynle Univers ity, N ew Hnven, Conn. 

Govern111ent De11nrhnen'f s thnt b uy 
our goods: 

U. S. Navy Su1>11ly D .. 1tt. 
U . S. Signals Cor1>N, Field Co. 
U . S. Bureau of S tundurds, Washington, 

D. C. 
U . S. ConHt Artillery School , F ort lllon­

roe, Va. 

Sen l s le, ~..- . • J. 

! '\'Vish to thank you for your promptness ht sentllng iny goo•l s . I r e t·Ph·eel 
them within n week after I sent m y ortler. I 'viii recommend you to any e x 1lf'ri­
n1enter and y ou 01ny expect ano1her order fron1 me in thP fn1nre. 

)JART l .V llft.-D E R'°E'l'. 
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TREATISE ON WIRELESS TELEGRAPHY 
By H. GERNSBACK 

President ELEC'l'UO llUPOUTING CO. 
E ditor 0 '1'H E ELEUl1R I CAL EXPEH llJ EN'l'~R" 

E 1litor "RADIO A.MA'l'EUU NE\VS'' 
JUauager UA.DIO LEAGUE OF _\M .,;IHCA 

WIRELESS 'AND THE AMATEUR 
A RETROSPECT 

PART ONE 

O N DECEMBER 13, 1912, the new wireless law ~vent into effect. '.rhe average 
wireless "fiend'" who has not followed the topic from the start will be inter­
ested in the follow i ng facts: 

The very first talk about Wireless Legislation in the country started in 1908. 
The writer in his Editorial in the November, 1908, 1:;sue of lUodern E lectrics 
pointed out that a wireless law was sure to be passed Ill a very short whtle. In 
01·der to guard against .unfaii· l egislation as far as the wireless amateur was 
eon c;erned the writer, in January, 1908, organized the "Wireless Association of 
.Am e rica." This was done to bring all wireless amateurs tog.ether and to protest 
against unfair laws. Previous to this time there was no wireless c~ub o_r asso­
ciation in the country. In January. 1913, there were over 230 club~ 111 existence, 
all of which owe their origin to the "Wireless A_ssociation of America." . 

The association had no sooner become a national bod~ than the first wire.less 
bill made its appearance. It was the famous Roberts Bill, put up by the s111ce 
defunct wireless "trust." The writer single handedl y. fought this bi ll, tooth ~nd 
nail. He had representatives in Washington, and was the direct cause of havm_g 
some 8 000 wireless amateurs send protesting letters and te legrams to their 
congressmen in Washington. The writer's Editorial which inspired the thousands 
ef amateurs, appeared in the Jan u ary, 1910, issue of lUotlern E lec trics . It was .the 
only Editorial during this time that fought the Roberts Bill. No other electrical 
periodical seemed to care a whoop whether the amateur sho ul~ be muzzled or 
not. If the Roberts Bill had become a law there would be no wireless amateurs 
to-day. 

That editorial quicl,ly found its way into the press and h undreds of news­
papers endorsed the writer's stand. D~ring Janu~ry, 1910, the New York 
A.merlenn, the New York Inde11endent, the New York '"orld, the. Ne,w 'l'.ork Times, 
the Boston 'l' rnnseri11t, etc., all lauded and commended the writer f! views. . (See 
Editorial artic le February, 1910, Modern Electrics.) Public sentiment quickly 
turned against the Roberts Bill and it was dropped. . 

The first wireless bill not antagon istic to the amateur, The Burke B ill, ap­
peared on March 8, 1910. It h ad some defects, howev~r. an~ was dr?pped also. 
The Depew ·wireless Bill appeared May 6, 1910, but did not meet with _general 
approval: as the writer pointed out in his Editorial in the June, :1-910, issue of 
Modern Electrics. It had several undesirable features, and the bi ll was. ne~er 
serio u s ly co nsidered. a lthough it actu a lly passed the Senate. (See Editorial, 
August, 1910, lUodern Electrics. ) . 

At last the Alexander Bill made its appearance on December 11, 1911. ~his 
bill as far as the amateur was concerned was not q uite acceptab le to the wri~er, 
who had the amateurs' rights at heart, and steps were ilnmediate ly taken.to brmg 
about an amendment as the writer, perhaps more than anyone else, realized .th~t 
this bill, in some form or other, would become a la w. sooner or later. This is 
dearly stated in his Editorial in the .February, 1912, issu e of Modern Eleetrles. 
l u thut Editorial ii« to be found ul"o the flr"t und now hh•torlcal recommendation 
that if u n •lreJess In"· \VOS to b e fru111ed it shouhl restrict The amateur from using 
u higher 1•on•er than 1 kn·. and l1ls \vave length should be k e J)t belo'\v 200 n1etres. 
No one else had thought of it before, and it is to be noted that when Congress 
finally passed the present wireless law, it. ncce11te<l . the writer's rec_ommen~ntlon 
iu full. thus paying him the greatest compllment, wh ile a t the saml'. time acknowl­
edging the fact that he acted as the then sole spokesman for and 111 behalf of the 
wireless amateur. , (S 24 

Jn March, 1912, the writer in a letter to the New York. 'lime" ee page , 
April, 1912, issue !Uotlern E lectric!") poi:nted.out the shortcommgs of the Alexander 
Bil l, and protested against unfair legislation. 

The TillleS, as well as a host of other newspapers .. took up the cry ai:id pub­
lished broadcast the shortcomings of the Alexande~· Bill. A ll this ag1tat1on had 
the desired effec t and Mr. Alexander for the first time realized th!l-t the amateu r 
cou ld not be muzz led, especially when the~e was. such a p_eriot.lical. as Mod~rn 
P lectrlc" to champion his cause. P romptly m Apnl the Alexander Wireless B.~l. 
u'mentleti, appeared and here f<_>r the fi~st time in hi s tory the amateur and his 
rights a re introduced in any wire less bi ll. . t 

Mr Alexander and his advisers accepted the writer's recom mendation as se 
forth in his -Editorial in the February, 1912, issue of lllodern Electrics. (See Para­
graph 15 2nd Part of this Treatise.) . d f d 

It wlll be noted that it copied the writer's recommendations wor or wor · 
The amateur had at last come into his own. This is all the more remar kable as 

G ti 1Ulnnea11olls, Minn. 
• en ,::·~~~-using !iJ01ne of your np1•nrntus nod 'l, HEV WORli. GOOD. ~e lta,·e 

ret•eh·.-.d HOn•e of tht" radio s totlons on 1he coast anti otlter large stnti!)DH suck as 

\rllngtou, Say.,llle nod other"-i·ours trul~- . c. BOOTH. 
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this is the only country that recognizes the wireless amateur. On May 7, 1912, 
the Alexander Bi ll, amended, now known as S-6412, passed the United States 
Senate and o n l\Iay 8th was sent to the House of R e presentat ives and referred to 
the Committee on the l\Ierchant Marine and Fisheries. The bill was signed on 
August 13th by President Taft, thus making it a law. 

This t e r minated the fight which the writer had waged single-handedly for 
al most five years in behalf of the American amateur. Now that it is all over 
and that 'Cncle Sam has set his seal of approval upon the amateur's wireless th ~ 
writer cannot but extend his heartiest congratulations to the 400,000 Ame;ican 
amat eurs, and he furthermore wishes to extend his thanks to all the amateurs 
w ho have supported him in his fight to bring about a new wireless era in 
America. 

Long live the \Vireless' Long Ii Ye lhe Amateurs! 
WIRELESS AND THE LAYMAN 

PART TWO 

T HE QUESTION we hear from most beginners is :-"W'h al outfit do you advise 
n1e to use'? I kno\v nothing about 'vireless. " 

We advise the use of ANY of our rec eiving outfits. They are ALL good 
-the result of years of manufacturing. Which one to choose depends upon your­
self, your taste and )·our pocketbook. This is where YOU must decide . Of co urse. 
ALL o ur .outfits work, they a re all guaranteed to do so-OR MONEY BACK. The 
lower priced outfits have naturally a short range--they 

Receiving 
Wireless Messages 

won't catch messages hundreds of miles away, and those 
without tuning coils cannot be used to "cut out'" one of 
t h e messages When two Of them are in the "ai r" at the 
same time. It is self-evident, though, that you can start 
with the very cheapest ontfit,-say anyone of our de­
tectors and a pony t e lephone receiver . With s u c h an o u tfit messages can be 
picked up astonishingly well inde ed. Many of our enthus iastic young friends 
s t arted with such an outfit and k ept on adding instruments till they finaliy had 
up-to-date stations. 

The next question hurled at us is:-"How can I receive messages if I don't 
know the codes?" 

A wireless te legram, no matter if it is in Chinese or English, "comes in" in 
dots and dashes. When you have the telephone receivers to your ear and a mes­
sage is coming in. yon hear a series of long and sho rt, clear, distinct buzzes. A 
long buzz is a dash, a short buzz is a dot. We sell a lOc. code chart by means of 
which the dots and dashes are translated ir1to l etters. Thus (m the l\Iorse code) 
dash, dash, dot, stands for the letter G: dash, das h means l\I. dash dot, dash, dot 
means J and so forth. Any person with a few weeks' practice "listening to the 
wireless" can master th e code, and r ead the messages with ease. 

Ren1en1ber thnt there are o,·er t\\ro thousnnd high 1to,vere•l '''ireless stations 
In this country nlone, t"RCh being able to trausu11t uaessnges of over :t thousand 
1ulles distance. 

There are a lmost at any minute, during night a nd day, messages in the air, no 
matter where you are,-ser'tding YOU messages, only waiting to be picked up by 
you. It is truly wonderful; it is the cheapest as well as the most elevating diver­
sion known to modern m a n, the most inspirin g exampl e of the t r iumph of mind 
over matter. 

"How about the Wi r eless Law?" you want to know next. 
The law does not apply for stations u sed for rece h •ini;: on ly. T h ere is no 

Jn,v '\vhich forbids you 1o receh·e nll the n1essnges you " ' ish. You can receive as 
many and as long as you please,-Uncle Sam doesn't mind. But you MUST p r e­
serve t h e secrecy of the message. You must not make use of any information 
yo u receive by wireless, if this information is of such a nature that makes it 
private p r operty. Your own conscience will tell yo u which message to keep 
secret and which one you can make use of. Here is the text of the Law: 

SECRECY OF MESSAGES 
"Nlneteentl1. No p erson or Jtersous en~:t~ed in or h:1y·ing knO'\vle«lge of the 

operation of nny stotion or stations, shall divul,::e or publi"h the <'Ontents of any 
n1essnges tronsn1itted or receh ·etl by such station. exce1•t to the 1•erRon or 1u~rsons 
to 'vhom tl1e sn1ne 1nuy be directed, or their nuthorh:etl u~euts or to auother 
station emttloyed to for,vu.rtl such n1essaJ;:e to its destination, unless leµ;n ll y Te­
quiretl to do so by "ihe court of con1 1>ctent .iurhuliction or oth er co1n1•cte nt author­
ity. Any person gutlty of divulµ;inµ; or 1n1hlishiu;:; any 1nesNnge, excer•t us herein 
provided, shall, 011 conviction thereof. he 1n111ishoble 1,y n fine of not n1ore than 
t'vo hundred nn«l fifty tlollurs or hnprisonn1ent for u 1,eriod of not exc<"ediug three 
n1011ths, or both :fine an«l fn1prlson1nent in the «liscretion of the court." 

Of late a great many stations are beginning to use the wireless tel ephone. 
This art is rapidly being perfected and i s the coming thing in "Wireless." There 
is h ardly a week that you do not read about some new 
wireless t e l eph one and some new distance record estab­
lished. 

It is of course understood that any receiving ap­
paratus that can receive wireless telegraph messages, 90 
times out of 100, can receive wireless telephone messages . 

Wireless 
Telephony 

Of course, in that case no code is required as the voice comes through the receiver 

Dear Sirs:- Hnn1ilton, Ont .. C nn . 
I bought one of ·your D.S. tuning coils anti two of your <letector" !Intl must 

1my they work flne. F. HOLIDAY, JR. 
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the same as through the regular telephone. (For further details on Wireless 
Telephony, see Lesson Ko. 18 of The Wireless Course.) 

The question asked mostly by the layman is: "How far can I receive with 
such and such an outfit, my aerial being so high and so long?" 

Nobody can correctly answer s u ch a question. You can reason it out as well 
as we can. For example: Would you ask us: "How far away can I hear the steam 
-----------~ wh istle of the X & Y Cotton Mi ll ?" No you wou ldn' t, 

for it all depends. F irst, how . har d the whistle b lows, 
Distance second, how good your h earing is, third, how the wind 

blows, and fourth, how many and how great are the 
intervening objects between the whistle and your ear. 
Some days you m ay hear the wh istle two miles off with 

the wind blowing your way. Or, if you are way down in a ce llar you may only 
hear it faintly, although you are but two blocks away from it. It all depends. 
The one thing you are sure of is that the whistle blows about the same strength 
each day. The same reasoning holds true for wireless to a very great extent. 

As a rule, the higher up and the bigger your aerial, the better the wireless 
recept ion will be. Naturally if you are a thousand mi les off from a station that 
can but send 500 miles, you won ' t hear it, no matter how good your instruments 
are. It's like trying to hear the sound of a whis tle 10 miles away from vou that 
can a t the very best be h eard only within a radius of 5 miles. Just use a 'little 
horse sense and you can do your own deducting; no wireless expert Is requi r ed. 
It is also evident that the messages cannot come in with the maximum loudness 
unless the instruments are well in tune, and unless well designed instruments are 
used. Thus a loose coupler wi ll give louder signals than a small tuning coil. 
It also depends a lot on the detec t or and its adjustment. 

This is the way the detectors range accord ing to their sensitiveness: 
1st, THE AUDION; 2nd, THE RADIOSON <the most sensitive Electrol y ti c 

detec tor to date); 3rd, THE RADIOCITE Detector; 4th, The Perikon; 5th, Zincite 
and Bornite; 6th, Silicon and Galena; 7th, Iron Pyr ites (Ferron); 8th. Carborun­
dum; 9th, Molybden ite. (See Lesson No. 10, of The Wireless Course, on Detectors.) 

If you are e n tirely surrounded by high mountains or steel b u ildings. you 
naturally will not expect to receive messages as well as if you were on the top 
of a mountain. Also remembe r t hat w ire less waves travel tiylce a s far o••er water 
n s over lund , and that yo u can reac h t\vlce a s far afte r s undO\VU than during the 
day time. 

This seems to be the greatest stumbling block for most beginners. Aga in let 
us make a comparison. Take two pianos and place t h em in the same room. Or 

two v iolins wi ll do as well. Tune two strings, one on 

Wave Lengths 
and Tuning 

eacl> instrument, so both will give exactly the same note. 
Pick one of the strings in order to sound it, and the 
other "tuned" string, although 10 feet away will sound 
i n unison, although you did not tou ch it. Doth are now 
in tune. Both give out the same (sou nd) wave lengt h. 

No mystery here. T he secret l ies in the fact t ha t both str ings ARE OF THE 
SAME LENGTH, a n d have t h e same tension, roughly speaking. Make one string 
longer than the o t her and both are "out of t u ne." 

The same in wire less. Nearly a ll commercial stations operate on a wave 
length of from 300 to 600 meters. (A mete r measures 39 .37 inches.) Now in 
order that you can hear such a station, you must be able to tune up to 600 meters; 
roughly speaking your aerial should be 600 meters long e lectr ically. That, how ­
ever, would be a pretty expensive and cumbersome ae r ial. Besides it isn't 
required. We simpl y w ind, roughly speaking, 600 meters of wire on a coi l or 
drum and our aerial can now be quite small, within certain limits of course, and 
we can for this reason "catch" the station h aving a 600 mete r wave length, pro­
viding our other instruments are sensitive enough. By referring to our catalogue 
it will be seen that our cheaper tuning coi ls, as well as our loose couplers, h ave 
~ufficient wave length capaci ty to catch 700 meter waves. As they a r e both 
provided with adjusting sliders, more or less wire can be put into the circuit, 
and therefore these instruments can be u sed to catch wave l engths from 100 u p 
to 700 meters, b u t not over this amount. 

Therefore, if we shoul d want to hear a station h aving 1400 meters wave 
length, we would connect t wo No. 8486 t u ning coils in seri es, which would g ive 
us 700 + 700:::::: 1400 meters wave length. Or we would con nect one No. 8486 tuner 
in series with the p ri mar y of the No. 12002 loose cou p l er and we would get the 
same effective wave length. As a r ul e only stations doi n g l ong distance work 
use excessive wave length s, thus the Marconi Transatl antic station at Glace Bay 
has a wave length of abou t 7100 meters, whi le the new Government station at 
Washington, whic h sends messages over 3,000 miles, has a w a ve length of abou t 
2,500 meters. By consulting "'l'he Radio Call Book," the wave length of' all im ­
portant stations can be found, as each station normally uses a certain prescribed 
wave length. (See Lessons No. 4, 5, 6, 7, 8, 9 of The Wirel ess Course.) 

Gentle 1ne n :-· Ii:nox, Pa. 
The Rn11ios on D e tector I rece lYed i s a "Peach." I nm u s in g it nlimgsld e of 

a "ery sen s lth·e Galena and it Is not only loude r, but c leare r and alway s In 
n1lju'4tme nt. V . E . SJllITH. 
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.. Th~ b~~t "1,ll around aerial is about 75 feet long, composed of four strands 
Antentum. wire. One of the best forms is shown herewith. '\.Ye recommend our 

No. 10007 Illsulators, although others as listed in our 
catalogue can be used. For a 75 foot aerial, the strands 
should be about two to three feet apart. For a 150 foot 
aerial from three to four feet apart and so on. The 
strands should n!'.ver be less than l 'h feet apart even for 
a very small aerial. All connections should be soldered 

Aerial 
and Ground 

i f possible. Use as many insulators as feasible, r emember you have but little 
~nergy when receiving; few and poor insulators waste 50 per cent. of the little 
I11comI11g energy. If you have a good spacious roof it is not necessary to use 
P,oles to hold up the aerial. It may be stretched between two chimneys, etc. 
'I _he spreader, to hold the w ire strands apart may be of bamboo, wood, m e tal 
pipe, etc. If metal is used, the wire strands should be insulated from the former. 
(~ee Lesson No. 11, of The Wireless Course, on Aerials.) 

·The groun? is quite important. The best wire to use is a No. 4 copper wire 
run from the I11struments to the water or gas pipe using one of our No. 10003 
ground clamps to make an efficient connection. If no w ate r or gas pipe is to be 
haa, bur.Y a metal plate, copper preferred, not less than three feet square, in a 
good moist ground; a number of these plates connected to the ground wire would 
be preferable., The h eavy. ground wire is soldered to the plate, of course. It 
should be but1ed at least six feet deep. Another good ground is a six to ten feet 
long ir on pipe rammed into moist earth, the ground wire being connected to it, 
either soldered, screwed, etc. The ground wire running from ground to Instru­
ments shou ld never be less than No. 16 B. & S. copper, and can, of course, be bare. 
Insulation on a ground wire is j ust that much waste. 

The diagrams given in our catalogue s how h ow to connect most of our instru­
m ents. Our Wireless Course (Lessons 12 and i:l), give hundreds more of them, 
and o u r EngI11eerI11g Department, o r receipt of 25c. to 

Connections 
and Hook-Ups 

cover postage, will be only too glad to furnish any hook­
up t~ be used in connection with our instruments. Con­
nections shou ld be made with nothing finer than No. 18 
B. & S. copper wire (Annunciator wire). All connections 
must be as short and straight as pos8ible. Avoid a ll wire 
crossing as far as practicable; if you can't avoid crosses, 
the wires should cross each other at right angles; and NEVER wind the connect­
ing wire in coils ("c urls") which may look pretty, but kills all wireless messages. 
ll1ake all connections as tight as possible, a loose connection is worse than no 
connect ion at all. 

We presume you have a complete receiving set. You proceed thus: 
First, you must know if y our detector is ad j usted to its greatest sensitive­

ness. If a message is just coming in, you wil l have li ttle difficulty to adjust the 
detector to its best sensitiveness. If no message comes 

Reception 
of Messages 

;n you don't know if your detec tor is in i t s best receptive 
·o ndition. (This does not ho ld true of the RADIO S ON 
le tector, which needs no ad just ing.) For this reason , 
. he up-to-date wi r e less man uses the "Buzzer t est." 
Aside from giving imitation wireless buzzes, the buzzer 
se t may be used to 1•ractice telegrni•h~- . It consists of three th in gs: 1st- Ou r 
fa mous No. 1800 R A DIO'l'ONE (see ill u strations at right); 2nd-Ou r No. 1118 key; 
3rd-A dry cell. Connections JUus t be made as shown. Now every time you press 
the key you will get a perfect imitation of a wire-
less signal and it becomes child's play to adjust 
the detector to its greatest efficiency. The buzzer 
test can of course be used with ANY d e tec tor. It 
saves lots of time and bother and is quite neces­
sary. Sometimes a detector may haYe a "dead 
spot" and you might be " l istening" in for hours , 
without being able to ca t ch as much as one dot. 
T he buzzer test makes such an occurrence im­
possible. 

Of course to get the best results while test­
ing your detector you should use our Radiotone. 
It is a t est buzzer with its special connections all 
deve loped for just one purpose t o test crystals. 
It is absolute l y si lent and can t herefore be r ight 
on your instrument t able. 

·when the detector is adjusted t h e tuning coil 
is regul ated by moving the slider or s li ders back 
and for t h till the signals are heard the loudest. 
If the loose coupler is used the secondar y is moved 
back and forth in addition, till th e best position is 
reach ed. Now the variable condenser (or con ­
densers) are adjusted if required. 

~---------

Only One Wire Goes 
to Detector 

Dear Sirs:- N ewnrk, Ohio. 
I have one of your Loose Couplers, Fixed Con(le nse r s , D e tector nnd 2,000-olun 

phones and am able to t>lck u1> Duluth, Jllinn. ( D lU ), along with otl1er stations . I 
can bring the m in v ery plain with your loos e c ou1>ler. 

CARL HOWARD. 
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Gentlemen:- West Hoboken, N. J. 
Some time ago I pure1iaset1 one of your "Interstate" receh'lng outfits, and 

I wish to suy tlrnt this outfit HAS FAR EXCEEDED l'IIY EXPEC'l'ATIONS. 
A friend of mine 1mrchased a tuning coll (a $2.00 eoll) from another firm In 

New York City. His eoll Is four Inches thick antl n little long-er than the one 
on 111y outfit nnd yet I can tune 1he Nn,·y Yard, the Hernlcl, nnd several other 
Stations, DETTER ON llIINE •ruAN ON HIS. 

The "Interstate" Is the. DES' r OU'l'Fl'r FOR 'l'HE lllO:VEY that could be 
purchnsecl. Yours truly, ED~Y. J. COTTERELL. 
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The variable condenser is of the greatest use during excessive "static" 

:-.vhic.h ~?metimes i.nterferes seriously, during summer weather, especially when 
takmg a long distance message. It is also of invaluable help to "cut out" 
unwa~ ted. messages when two or more are "comin g in" s imultaneousl y. Thus 
by adJustmg the tuner (or loose coupler) in conjunction will1 the variable con­
denser .it is often possi.ble to cut out all interference from unwanted stations. 

It 1s an excellent idea to have several detectors in a s tation, ar r a nged in 
such a manner that b:( means of a multi-point switch any one of them can be 
thrown. mto the c1rcu1t. It will thus be found, that some stations, especially 
dunng mterference, can be hea rd be tter on a ce rtai n detector th a n on another. 
Some will. be found to worl' best for lon g di stan ce work, others work best for 
medium distances, etc., etc., (see also "Wireless Course," Lessons No. 8 and 9). 
furtt:i~. us quote the law, as far as the amateur is co ncerned, before going any 

THE WIRELESS ACT 
" De it enacted bY. the Scuute :JD<l House of Re11re-

Hentntt,·es of tl1e Unite'l States of A _n1ericn, in Conf.,"TCS~ 
n~se111bled; That n person, con11•nny, or cor1•orntion " -ithin 
the jurisdiction of the Unitetl States shull not use or 
01•erate any np1•nrutus for radio counnunicution• ns 11 

. n1enns of co1n11terciul intercourse n111ong the several 

Transmitting 
Stations 

States, or 'vitlt foreign nations, or upon nny Yessel of the United Stutes enµ;ngetl 
in Interstate or foreign conunerce, or for the trnns1nisRion of rudiogr:uns or t'ig­
nnls the eJfect of '''hicb extends be.,-oncl the juriscliction of the Stnte or 'l"'erritory 
in " 'hieh the snnte nre ntn«le, or '''here interference u •outd be caused thereby 111 

n ·ith the recei1•t or 111essuges or siµ:na l s front beyontl tl1e juriRtlictiou of tl•e Bnftl 
State or Territory, exce1tt under and in nccordunce " ·ith u JicenNe, re,-ocuble for 
cause, in that behalf gru nte tl by the Secretary of Conunerce and Labor U1•on 
ap11licntion therefor ; but uothiu::; in this Act shnll be eon:i;.;truetl to n1t1lly to the 
transntission nncl excluange of rndiogrn1ns; or signnls he( " ·cen 1toiuts situu(etl ju 

the sn1ne State; Provided, rl'hut the effect thereof sh;lll not extend beyond the 
Jurisdiction of the Nahl Sta t e or interfere 'vith the ret•etttion or rudiogru111s or 
signals front bt"yontl Nnid Jurisdiction." 

GENERAL RESTRICTIONS ON PRIVATE STATIONS 
"Fifteenth. No prh-nte or co1u1nercial station not en~uged In the trnnsnction 

of boon fide co1n111ercinl buNiness l)y radio con11111111icntion or in ex11eritneutation 
in connection ''•Uh 1.he de,-elo11ntent and 1nn1111fucture of radio n1,11nrntus for 
couunercinl 11ur1,oses shall uioie n trnn!innitting " 'll\·e length exceedinµ; tnro hundretl 
nteters or a trnnsfor1ner h11_•ut exceeding one kilon·utt exce1•t by ioi11ecinJ authorit~· 
of the Secretary of Connnerce u1ul Labor containetl in 1hc .license of the f'i'tutiou; 
Provided, That the on•uer or 01,erator of a station of the churucter 1nentionctl in 
this rei;ulution shull not be liable for n violation of the re11uircments of the third 
or fourth regulations to the 11enulties of one hundretl dollars or tn•enty-fh·e 
dollars, resllectively, i•rovidetl in tJ1is section unleNs the 11erson inttintniuin~ or 
01•ernting sucb station Shull httve ltecn notified thnt the Nnhl trnnsn1itter has been 
found uiton tests conducted by the Goverun1ent, to he so ;:uljtuiltetl us to '\-lolate 
the said third anti fourth regulations, and 01,1,ortnuity hns been j?."iven to ,.;uid 
on·ner or operator to udjust sni•l trnn!'"n1itter in conforntity ,vfth Nuf tl re~ulations. 

SPECIAL RESTRICTIONS IN THE VICINITIES OF 
GOVERNMENT STATIONS 

"Sixteenth. r., station of the c haracter ntentionecl in re~ulntion fifteen 
situntetl " 'ithin fi,·e nautlcnl 1nlleM of n nuYul or 111ilitnry stntion Nhnll u:i;.;e u 
trnnsinitting " 'ft',-e length exceeding ti\·o hundred nteters or n trunsfor1ner ht1n1t 
exceeding one-l•alf kllon·att." . . 

Let us explain in plain English just what. this .rn".ans:. A s you notice from 
the first paragraph, the part whi c h we und erlm ed. it 1s pointed out to you ~h at 
the Jaw does not concern you unless you send messages from one state mto 
another. You therefore do not require a li cense as long. as your m "ssages do. nc;>t 
r each over the border of your state and if you do not 111terfere with a stations 
business (in your state) which receives messages from ~nother s tate._ Of course, 
you want to know how you can tell what your transm1ttmg r a nge is. We will 
explain. . th t . l t II e a It has been proved by experience with sp~rk colls, a 111 a m?s . a cas ~ 
one-inch spark cannot poss ibly reach over eight mlles. From this mformatwn 
the following table has resulted: 

•Wireless Telegraph or Telephone se~ding stations in cluded. 

Dear Sirs:- . llllchlF"" ,City, , ln<l. 
1 am ~Incl to sny I receh-ed the goods " -hich 'vere in 'ERl,I F INE C ON­

nrrIO~. The order ,vhich conidsted of key, Le:nleo jur. co1ulenser ttnd the 
'·Hn<lloson" tlele<"tor, aTe nil of the very best quulH~-. I trietl the detect?r out 
,,·hich HROUGH'J' l:V lllESSAGES I NEVER HEARD BEFORE, mul ull c_on1111g in 
, -ery loud. An-,-one ,vishiug to buy a tletector untong 1ny friends I " ' '" surely 
• •II jhem of this one. Yours truly, ROY 'VRENN. 
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Treatise on Wireless Telegraphy-(Continued) 

TRANSMITTING DISTANCES OF SP ARK COILS 

coil, Maximum trans. dist., 2 2-in. coil, l\Iaximum trans. 
Miles. Miles. 
coil, l\1axin1un1 trans. dist., 3-in. coil, :\laxin1un1 trans. 
Miles. Miles. 
coil, Maxi111 un1 trans. <lisl., 4-in. coi l, Maximum trans. 
Miles. Miles. 
coil, Maxin1um trans. <list., 12 And so forth. 
Miles. 

dist., 16 

<list., 24 

dist., 32 

With open core transformers the spark length cannot be taken as a basis to 
figure distances, but the input in watts is used. It has been found that f<;>r each 
five watts input into the primary, not more than one (1) mile can possibly be 
covered. 

Thus our No. 8050 transformer coil in conjunction with our electrolytic inter­
rupter uses 5 amperes at 110 volts. 'l'hat is 550 Watts. Five goes into 550 
just 110 times. The maximum distance that can be covered with the No. 8050 
coil (unless you use more current) is 110 miles. If you use but one secondary 
the distance that can be covered is cut in half, or 55 miles. For closed core 
transformers we figure ten watts for each mile. Therefore, our No. 9281, 'h K.W. 
transformer will at best not send over 50 miles, and our No. 9282, 1 K.W. type 
will not send over 100 miles. 

Knowing what the distance is, as the crow flies, from your locality t? the 
nearest border of the next state, you can easily figure out what the maximum 
power is that you can use if you do not wish to take out a license. An exa.mple: 

Suppose you live in the city of Columbus, Ohio. The nearest state line. 1s 
Kentucky about 86 miles in a direct line from Columbus. lf you do not wish 
to be licensed you can use any spark coil up to 10-inch spark, or a 'h K.vV. close 
core transformer. . . . . 

Suppose your home is in Austin, Texas. The nearest state line 1s Lou1s1ana, 
a distance of 230 miles. Thus you could with perfect safety use a 200 mile 
sending outfit which does not reach more than 200 miles. 

It is also' pointed out that if you Jive within five miles of a Government 
wireless station you cannot use more than 'h K.W. power, though the next 
state border might be 100 miles or more distanL Of course if you live close 
to another state, as for instance, in New York City, you are required to take 
out a license for any size transmitte r. 

The 1 icense has not been created to muz:zle you; it is the other way around. 
Uncle Sam gives you a written order telling you that you can send messages 

to your heart's content, und uo one can tell you to 1!lto1l 
sendin g, as long as you do not create mischief. 

What 'l' h e licen se Is free. It costs uot u penny. All that 
the License Is is required of you is that you are familiar with the law 

and that you can transmit messages at a fair degree of 
speed. 

The law does not require that you take an examination in person i.f you are 
located too far from the n e ure,. t radio inspector. All you have to do 1s to take 
an oath before a notary public that you are conversant with the law and that 
you can transmit a wireless message. If you wish to .be licensed-and we urge 
all amateurs to do so, as it is a great honor to own a 11cense-wnte your nearest 
Radio Inspector (see below), and he will forward the necessary papers to you 
to be signed. . 

Radio inspectors are located at the following points: (Address hun at the 
Customs House): 

Boston, Mass., New York, N. Y . ; Baltimore, Mel.; Savannah, Ga:.; New Orleans, 
La.; San Francisco, Cal.; Seattle, Wash.; Cleveland, Ohio, and Chicago, Ill. Also 
the Commissioner of Navigation, Department of Commerce and Labor, Wash111g-
ton, D. C. . cl St 

In an interview with the New York Times, W. D. Terrell, U111te a t es 
Radio Inspector for the port of New York, said in discussing the new law: 

"The new law regulating wireless messages will work n.o hardship to the 
amateur operator. It is .the intention first, to c lassify the var;ous operators _an~ 
place each operator in his proper class. They will then be pe1 m1ttecl .to work 01 
play as much as they please, but under an intelligent, general supervision . . Only 
those stations are affected which are near enough to the coastal stations to offer 
interference, or which work across the state lin es which b:ings them under the 
supervision of the inter-State laws. I would like to make !t ver:ir clear that the 
license costs the amateur nothing, and that the Government 1s. w1H111g tc,>, fac11Itate 
the wireless operators in every way possible to secure then· license. 

Gentlemen:- Buffalo, N. Y. 
I nm VERY l\I UCH PLEASED with your¥:. K.W. Coll No. 8050. I hn,•e SENT 

48 MILES UP THE LAJ<:E TO THE CITY OF E RIE n boat equlp1>e d wltl1 the 
Clark Wireless system. The operator snltl I CA.l\IE IN AS LOUD AS C.H., THE 
PORT HURON STATION. (10 K."W.) Yours truly, H. SCHOEFFLI N. 
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Treatise on Wireless Telegraphy-(Continued) 
So. much for foe law. Everybody will now understand that the law is just 

an~ fair and that it.gives the amateur a distinct standing in America, a standing 
which he does not enjoy in any other country. He knows what he can 00 anJ 
what he can't do, and no one can come to him and boss or abuse him as Gov 
~rnfii~nfa~. Commercial wireless operators were wont to do before the enactment 

ou ttii·2th sending outfits the reasoning is about the same as with the receiving 

In. order to select an ou'tfit you must of course know where and how far 
you wish to send. Upon this, a ll depends. 

As. a rule-9 out of 10 of our customers have 
don~ it-two or more friends get the "Wireless 
b.ug and order two or more complete transmit- Sending Outfits 
t111g sets. Of course, the outfits selected must 
necessarily . be powerful enough to cover the in-
ke,;;.;~111g distance between the houses of the friends and this only you 

a· t Therefore if you and your friend decide to converse by wireless and if the 
is a.nee between your two houses is 10 miles you will probably buy a 15 mile 

send111g. outfit. Of course, a more powerful set may be used although there is 
no particular advantage in doing so, except perhaps that th~ incoming si nals 
of necessity will be loud~r with the more powerful sets. It goes without sfying 
that. almost ANY rece!v111g. outfit which we list can be used with ANY of the 
:;endmg outfits. Bear 111 mmd that the selections which we give with our send-
111g outfits de,>, not h~ve to . . l!e tised if not wanted. Thus, our "Interstate" outfit 
~,r even our Nauen re<;:e1v111~ outfit can be used with a 3 mile sending outfit. 

or if you and ):our friend l!ve two and a half miles apart and both of you 
ha".e 3 mile Sendmg Outfits, you probably want to have a receiving outfit with 
which both. of you can pick _up messages 2,000 miles distant. In that case you 
would orde1 ,.two 3 !!1-'le s.end111g Outfits only, and two 1,500 mile receiving outfits, 
or else two Nauen rece1v111g outfits. If either you or your friend feel that you 
cannot .afford such a set why then get the set that you can afford best and 
that SUI.ts you best .. As you see there is no hard and fast rule about the relation 
of sencl111g and rece1v111g out.fits. On the other hand we don't have to tell you 
~hat. if you oi:der two 200 mile sendmg outfits you require of necessity a good 
ieceiv111g outfit, else you couldn't hear the station 200 mi les off. A little com­
mon sense will help everyone decide just what co'Ylbination to o r der. 

Like receiving sets, the transmitting sets are divided into two groups. The 
un-tuned (open circuit) and the tUI1ed (closed circuit) ones. 

The untuned ones have 1st-a spark coil, 2nd-source 
of power, usually dry cells or a storage battery, 3rd-the 
sparlc gap, 4th-the key. Sending 

Apparatus Such outfits can be used only for very short dis­
tances and s!'Iould never be used above three miles. 
When connections are made the pressing of the key gives 
a. strong spark in the spark gap. The spark gap (the open space between the 
z111c plugs from t.he smallest to the largest sets, must never be more than one­
e1ghth to three~s1xteenths of an inch .. A bigger gap does not work. P r essing 
the key lof!g gives a dash, pressrng 1t but for a fraction of a second gives a 
dot. Comb111ation of these represent the telegraphic characters; the code can 
be learned 111 a few weeks, pract1c111g twice a day from one-half to one hour 
(See Lesson No. 15, of The Wireless Course.) · 

In the tuned o.utfits, we have in addition to the above enumerated apparatus: 
5th-The Ley~en Jars, or condenser; 6th-The Helix, or osci llation transformer. 
The Leyden Jar.s change the red spark obtained from a spark coil, into an 
111tense blue-white crashing spark. The Leyden jars also create a train of fast 
oscillations and go to make the outfit far more powerful a lthough no more 
battery power is required. The Leyden jars also give better "carrying power," 
'.1-S the signals can be heard more distinctly and not "mushy" as if no Leyden 
Jars were used. For each outfit the best jars or condensers have been selected 
and no changes should be made h ere. 

The helix as well as the oscillation transformer, are, to the sending outfit. 
what the tuner and the loose coupler r espective ly, are to the receiving outfit. 
The helix or the oscillation transformer is the tuning coil pure and simple for 
the transmitting station. Like the tuning coil the h elix and the oscillation 
transformers have s liders or else cl ips by means of which more or less wire 
convolutions can be put in the ci r c uit of the aerial. Therefore more or less 
wire, and consequently more or less wave length is added to your aerial. Again 
there 1s not much of a · mystery h ere. Anyone understands it. (See Wireless 
Course Lesson No. 14. ) 

D e ars Sirs : Alnmedn, Cnl. 
I tested the one-fncl1 coll with n 6 volt, 6 nm1>ere 1lynnmo, nml could with 

l>Oint tlischnrger s, OBTAIN A STEA DY SP ARK OVER ONE I NCH LONG. COULD 
SEND OVER SI X l\IILES which took me by surprise, t11 e nerlnl wns 32 feet long, 
1nu.tle up of four cop1>er u·ires, on s1Jreaders tn•o feet 'vltle, s u s 1J e nde•l fro1n a 1nast 
8 0 feet high. The 1letector WORKED FINE; COULD PICK UP SIGNALS without 
nny trouble, 

Yours truly, F. ARNBERGER, JR, 
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Treatise on Wireless Telegraphy-(Continued) 
In the larger sets where the battery power is ins ufficient as well as un­

economical we have two methods open to fill the gap. One is th e Gernsback 
e lectrolytic interrupter working on 110 volts Direct or Alternating current, 
which supplies the spar!{ coil (transformer coi l) with the power; the other 
method r eq uires the use of a CLOSED cor e transform er operating without any 
kind of interrupter direct from the alternating curr en t s upply. This kind of 
transformer, however, does not work on the direct current, not even in connection 
with the electrolytic interrupter. The choice, for this reason, lies entirely with 
YO U. 

The aerial switch is an absolute necessity where both a sending and receiv­
ing set is used in one station. If you a r e through r eceiving a message from 
your friend, you , of course, wish t o answer him. You the r efore, must switch 
the receiving set off from your aeria l and switch the sendin g onto the aerial. 
The aeri a l switch does a ll this in one operation. . 

For sets u s ing nothing higher than a 2'h -inch spark coil an ordinary double 
pole, double throw s witch may be u sed. For heavier sets using more power 
our Antenna switch No. 8100 must be u sed, as the s maller switch cannot carry 
the necessary power. 

In order to send messages it goes without saying that you must know 
how to "lap the key." The easiest way to learn , and the cneapest way at 
the same lime, is to get a buzzer set as expla ined under "Recep tion of Messages." 

With this set, which represents a first class learner's 

Sending 
a Messa&e 

outfi t, you can send yourself dots a n d dashes to your 
heart's content until your wrist h as limbered up suf­
ficiently to do rapid sendin g . After a few weeks' prac­
tice it will be as easy to send a telegraphic message as 
to write on a typewriter. 

If your friend has a wire less and starts learn ing the code with you, it 
becomes very simple for both of you to soon become proficient in the art. Each 
will send to the other, the Morse or Continental a lph abet, which is sent back 
and forth till the right speed is obtained. After this certai n words are exchanged 
between the stations; later on short sentences a r e se nt and so forth , ti ll it 
becomes poss ible to converse free ly by wireless. 

There is but little adjusting to do when sending. As a rule amateurs con ­
verse with only one, se ldom two, and rarely three stations. For this reason 
much adjusting is unnecessary. When using a small set comprising Spark Coi l, 
Leyden jars and helix it becomes first necessary to ad jus t the Leyden j ars. 
Either more or less j ars (which adds more or less capacity to the circ uit) are 
used till the spark sounds loud es t in the spark gap and appears most powerful. 
A little experimenting will quickly tell when the right capacity i s u sed. It 1 .. 
hn.-1ort.unt lo understund the cu 1u1city s houJd be ntljusted only 'vhen the s1u1rk 
ga1• 18 connected to ueriul and ground. (See Lesson No. 14, Wireless Course.) 

The next important adjustment i s in the h e lix (or oscillation transformer 
If this is used in place of a he lix). T o change the clips around on the helix 
(o r on the oscill ation transformer) it is necessary that a small gap is first made 
in the aerial circui t. This is clone best by driving t wo n a ils in a piece of very 
dry wood, and connecting th e aerial wires to each n a il as shown in sl<etch. 
The two wires A and B are brought close t ogether now a nd when the key is 
pressed down a small spark will jump from A to B showing that you are c harging 
the aer ial and that energy is radiated from same. Now change the adj ustment 
on the helix (or oscillation transformer) till the lo n gest and fattest sparks 
jump between A and B. To do this A and B are separated until a point 
is r eached where the spark cannot jump a n y further. You know now that 

[ .ICO.N.'(' 

you are radiating the maximum of en ergy and the 
point on the helix (or adjustment on the oscillation 
transformer) shou ld be carefull y marked so you will 
know at any time jus t w h ere t h e maximum is. It 
goes without say ing that you should a lso note how 
man y L eyden j ars (or how many condense r s ) you 
are usin g when making the tes t a nd yo u s hould write 
this information clown, for if you w e r e to use more 
or less Leyden j ars (o r conden ser s) you would have 

to change the adjustment on the helix (or oscilla tion transformer) as explained 
above. Now after the m aximum "radiation" h as been ascerta ined, the test block 
with the nails is discard ed and the breal< in the aerial wire co nnec t ed again. 
You know now th a t your station is r adiating the maximum energy a nd adj ust­
ments of the sending set will not be r equired for some time to come. Indeed 
they may be left undisturbed indefinitely. 

Gentlemen:- Bakersfield, Cal. 
Your nrtleles are Al anti YOUR PRICES LEA VE NOTHING TO BE DESIRED 

by the amateur with a short 11oeket-book. I have set u1• a eon1•le of the small 
1ueters 1n1rcl1nsed front you son1e t-in1e ngo, on a sntnll s'''itcl1bonrtl, nnd beshles 
gh•ing the DEST OF SERVICE, they add very nmterlally to the APPEARANCE 
of the other a111rnratus. The 'h-inel1 eoll nnd tubes 1mrehasetl of you OVER A 
YEAR AND A HALF AGO STILL GIVE FINE DEMONSTRATIONS. 

Yours res1•eetfully, O. BICH:ERDIKE. 
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We believe that we have made everything as plain as possible and that by 

r eading this treatise the elementary points of "Wireless" must become plain 
~o even th e.lay1nan. If, ho,vever,_yo u desire additional inforn1alion, our engineer-
111g s taff will be only too glad to answer your questions promptly and explicitly. 
Now it's up to yo u to get busy and "start something"! 

Now suppose you have ordered your instruments from us a nd have erected 
yo ur aerial. For th e first few weeks you will be thrilled as you daily receive 
the far distant stat ion s not only from all over the country but from far distant 
Germany, providing of course that you have the correct 
instruments for doing so. Sometimes also you will catch 
wire less telephone messages, as more and more Radio Wireless Clubs 
telephone sets come into use every clay. 

Soon will come the time when you wish to chat 
with your friends by wireless. They will see your station 
and will be so impressed that th ey will want to have one of their own. 
Then why not start a local Radio Club in your town yourself, and become ils 
president and founder? Indeed nothing is simpler. But first you must belong to 
a National Body a-nd this you will find in the RADIO LEAGUE OF AMERICA, 
the biggest association in the country to \Yhi ch ever y amateur of note belongs. 

T)1e Radio League of America is a big scientific institution and ANYO:'\E: 
who h as a wireless station ca n and should belong to it. It is a non-money­
making ins titution ; there a r e no fees and no dues to be paid. The League more­
over furnishes every m e mbe r with a free certifi cate printecl in g r een and gold. 
Eac h member's station wi ll , moreove1· be registered free of char ge at Washington 
in the Government r eco rds.., ·o that i n case of \var, every patriotic ainateur ('Un 
help his coun try in important scout work. 

The L eagu e has the following distinguished members, of world renowned 
fame: 

Admiral "\V. H. G. Dullard, U. S. N. 
Dr. Lee de Forest. 
Professor H.eglunld .A. Fessenden. 
Nikola 'resin. 

The affa irs of the League a re managed by Mr. H. Gernsback. 
Write for 8-page book let telling you al l about the League. In 

case yo u want' more for distribution among your friends , write to 
RADIO LEAGUE OF AMERICA, 

233 Fulton Street, New York City. 
No charge is made for this service. 

FINIS Fae-simi le of 
Copyright 1916 by E. I. Co., N. Y. button 

Application for Membership in the 
Radio League of America 

71 THE UNDERSIG;-<ED, a Radio Amateur. am the owner of a "Wireless 
ill Sta tion described in full attached to the back of this application. 

My stat ion has been in use since ... . ......... .. ....... . .. ., and 1 
herewith desire to apply for membership in the RADIO LE:AGUE OF 
AMERICA. I have r ead all the rules of the LEAGUE, and I hereby give 
my word of honor to ab ide by a ll the rules, and I particularly pledge 
my s t a tion t o the United States Government in the event of war, if 
such occasion shou ld arise. 

I und erstand that this b la nk with my signature wi ll he sent to the 
United States Government officials at Washington, who will make a 
record of my s t a tion. 

Witnesses to signature: Name . . .. .. . ..... ............... . 
City .................. . .. .. .. . 

State ........ .. ........... . 
Date ........... . ... 19 

In the event of national peril, will you volunteer your services as 
a radio operator in the interest of the U. S. Government? ........... . 

TJ1is Jnst que~tion need uot be ans"·erecl unless you desire H. 

Cut out, fill out blank and mull to: 
1\lanager Rudio League of America, 233 Fulton St., New York. 

Centralia, F la. 
Gentlemen:-

I 1mrehased one of your Commerc ial Detector stands aml it is a , ·ery neut nnd 
efilelent instrument. "\Vlth my four-wire aerial, this detector (using slieon) nnd 
a receiver of 75-ohms resistance I eouhl hear severol stations quite 1>lainly . The 
neare8t 8tatlon to me Is t.he station at Tampa, 55 mile8. "\Vlth tloe addition of 
your Jr. Fixed condenser and your No. 10000 fixed contlen ser, con hear just nbout 
any station in the state. JOHN C. DOOLITTI.E. 
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Receiving Time by Wireless 
( Reprintetl front '·rhe E lec tric nl Ex11e rhue nte r ") 

The wisdom of furnishing vessels at sea with the correct time by w i re l ess 
has been demonstrated time and again since the government began sending t he 
signals over a few years ago. Since that time, too, many jewelers, r ailway 
officials and others on land who need the correct time have been taking the 
messages. The sending in-st r uments used are extremely powerful, and any 
owner of a wirel ess receiving outfit within their range may get the time abso ­
lutely correct t wice a day by properl y tuning his receiving apparatus. 

The stations that send out the reports. and the wave lengths used by each , 
are as follows: 

Radio Time Signals of the World 
'Vas hlngto u, D. C. (NAA) 2 ,500 meters. N oon nntl 10 l•· m . 7 5 th Jlerld. S. T. • 
G reat L ukes, Ill. (J\"AJ) 1,5 U:i m e ters . 11 n. 111, flOth llleridinn S. •r . 
li:ey ' Vest, Fin. (NAil ) 1,iiOO meters . Noon und 10 11. 111 , 75 th lllerid. S . 'I'. 
San Frunelsco, Cal. (NP G) 2 ,400 m e te r s . Noon und 10 I>. m . 120th llle rid. S. T. 
New Orleans, La. ( NAT ) 1,000 meters. N oon 75 th l\Ieritllan S. T . 
San Diego , Cal. (NPL) 2,400 m e ters . N oon 120th l\lerhliuu s. •r. 
Sun Diego, Cul; ( NPL) 1),800 U D mete rs. N oon 120th l\I e rldlun s . •r. 
E ureka, Cal.( N PW ) 2 ,000 m e ters . Noon 1:.:0 111 llferldlun S. 'I'. 
Point Arguello, Cal. ( NPIC) 1,515 meters . N oon 120th llle ridian S. 'I'. 
N orth Head, 'Vus h . (NP E) 2,800 meters. oon 120th llle rldlnn S. •r . 
Darien, Canal Zone, Punumu (NHA ) 4,000 meters . 1 p. m . 7:Jth lllerldiun S. T. 

The above listed Naval Stations transmit "Time Signals" each day for a 
period of five m inutes, starting exactly five minutes in advance of the above 
specified schedules. Every tick of a standard Naval Observatory 'clock is trans­
mitted as a dot, omitting the 29th second of each minute; the last five seconds 
of each of the first four minutes; and finally the last ten seconds of the LAST 
minute. The 12 noon, 1 p. m. and 10 p. m. signal is sent as a aash. 

Note-NAJ, NPL, NPK, NPW:-During that part of the season in which the 
DAYLIGHT SAVING LAW is in effect, the time signals mentioned above will be 
transmitted exactly one hour earlier than the above schedules of NAJ, NPL, NPK 
and NPW. 

Foreign Stations 
Dnrs eua Norte , Argentine R e 1mblle ( LIA ) 800 m e t e r s . From 1 :56 '00" to 2 :00'00" 

(G ree nwic h l\Ie an time ) . At 2:00'00" a dot las ting 0.25 second i s trans mitted. 

Chos hl, Ja1mn (J CS) 600 m e ters . From 8 :59 '00" to ll:04 '00" (Central Ja11anese 
Time) ( 135th E a s t l\Ierldluu). A t 9:04 a one second <las h i s sent. 

Ca11e Town, Soutl1 A frica (VNC) 600 meters . From 8 :59 '00" to 9:00'00" ( Green­
wich lllean Time ). A t 9:00'00" n second das h Is s ent. 

The transmitting clock that mechanically sends out the signals is corrected 
very accurately s h ortly before noon, from the mean of three standard clocks, 
that are rated by star sights with a meridian transit instrument. 

(We recommend for this Time r eceiving purpose, either o u r "Tuckert on" Re­
ceiving set or our type "Nauen" Receiving set. 

T he aerial for this purpose shoul d be qu i te large and preferably have a 
he ight above the g r ound of not l ess than 75 to 100 feet. The aerial itself may 
be of the flat - top or s lanting variety; and may be composed of 6 to 8 strands of 
our solid Anten ium wire, each strand having a l ength of 80 to 100 feet, and for 
very long distances such as 1,000 mi les or more, the aerial shoul d be as high as 
possible, and probably 150 to 200 feet in length, or even more . . The stran<ls may 
be spaced 5 to 6 fe.et apar t.) 

•Meridian Standard Time. 

G e ntle men:- !Uoseow, Idaho. 
I rec eh·ed or<ler all o. K. The tuner was better tJ1an I hud e xpe cted. The 

wire nn1l ground clnmp nre nlso very goo1l. GEORGE CURTIS, 
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FREE Wireless Correspondence Course 
-IN 20 LESSONS- FREE 

nv 
S. GER NSBACii:, A. LESCARDOU RA nntl H. W. SECOR, E. & R . E ng. 

In Use on Every Battleship of the U. S. Navy 
Let Us Help You to Become a Practical WIRELESS EXPERT 

T HIS I S THE E L ECTRICAL A N D 'VIRE J,ES A GE 

Wonderful _opportunities are offered to the man who has special training 
to - da.l;'. We will hely you to become an expe rt in Wireless. Hund r eds have 
done i t, why not y ouf Just try it! You can do i t as well as anybody else! 

(over) 

' •, ' ........ ~~ ..... ~~'1!9tltttlttH~ ........ 
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Free Wireless Course Offer-(Continued) 
Our aim is n o t only to sell you e lectrical goods ! We want to instruct you 

how to h and le to the best advantage all the Wireless Apparatus; to t e ll you 
the how mul why of the fascinating art of Wireless. This i s the Reason for 
offering you our 

Fill<:: I~ CO U llS E. 

Of course, we want you for. a cu stomer. You are interested in buying e lec­
tri cal and wireless appar atus. Why n ot be one of our regula r patrons? We 
promise to give you the maximum 0 1; quality, plus service and to show you OUR 
appreciation, we ai"e going to give ,you · a profit sharing PREMIUM on every 
dollar you spend with us. 

Read the following proposition. It means an absolute ly uniqu e opportunity. 
(over) 

Contentioi of LesNon No. 1 

'l'HE PRINC IPLES OF 
ELECTRICl'l'Y. 

Cond u ct.ors, I n s u 1 at o r s, 
Static E lectricity, C u r re n t 
Electricity, Electro-Motive 
force, Batteries, Measuring In­
strumen ts. 

('on tents of J~esson No. 2 

rr1-11~ 1-•1-tJX C l .. L l~ S 01~ 

JUA.G.XE'l' ISi\I. 

Compass, magnetic flux, 
Electrodynamics, E I e c tr o­
Magnetic Induction, Induction 
Coils an d Transformers. 

Couc c uts of Lesson No. 3 

JJYNA.i\IOS, l\IO'l'ORS, GEN­
ERA'l'OH.S A.ND WIRING. 

Series Motors, shunt motors, 
compound motors, Power 
transm ission and wi ring. 
Transformer b ox e s Fre­
quency, ru ison 3-wire system. 

Contents of Lesson No. 4 

'l'HE PRINCIPLES OF 
.. WIRELESS 'l'ELEG-

RA.PlfY • 
Maxwell's theory, Hertzia n 
waves, Bran ly 's coherer. <). 
Marconi. Principles of wave 
length, tuning, oscillating cir­
c uit, a utotransformers, e t c. 

Content s of Le!'lson No. l'i 
'l'HE A.l\IA.'l'EUR TRA.NS-

1\llTTING SE'l'S A.ND 
APP A.RA.TA.. 

Spark, Gaps, Coils, Sending 
H eli ces, Condensers, Inter­
rupters, Keys. 

Contents of Lesson No. 6 

TRANSi\ll'l''l'JNG SETS 
lContlnued) 

Aerial switch , commercial 
s t at ion s, M o to r - Generator, 
Heavy keys, commer c ia l spark­
gaps, Rotary spark - gaps, 
Leyden Jar Condenser , Light­
ning switch, commer c ia l wire­
less stations. 

C'ontents of Lesson No. "I 

NEW 'l'RANS i\ll 'l'TING 
SYS'l'EllI S . 

Quenched Spark system, 
Tel efunk e n sys t em, Poulsen 
syste m, Dudcle l Arc, Comple te 
Poulsen Station. 

Contents of Lesson N.,. 8 

ll.ECEIVI~G APPA.RATA. 
Detectors, Tuning of Re­

ce1vrng Apparata, Loose 
Co uplers. Var iometers, Detec ­
torium, Portable Receiving 
Set. 

Contents of Le,.son No. 9 

RECEH' IiXG APPARATA • 
Variable Condensers, Rotary 

Condenser~ Fixed Condenser~ 
Potentiometers, Wireless Re­
ceivers, comme rcia l receiving 
sets. 

Contents of Lesson No. 10 

THE DETECTORS. 
C o h e r e r s, Slaby - Arco­

Vacu um coherer, Branly De­
tector, Automatic Detectors, 
R elays, Crys ta l R ectifiers, Sili­
con - Perikon - Galena -
Molybdenite - e t c., detector s, 
Electrolytic Detectors, Per­
oxide of Lead Detectors, Flem­
ing Valve, Audion. 
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Free Wireless Course Offer-(Continued) 
C ONDITIONS: 

On these pages YOU will find twenty "\Vlreless Course Certificates. 
When sending your order which must not be less than One Dollar ($1.00) 

attach one of th ese co upons and yo u will receive with your goods the first lesson 
of the WIRELESS COURSE and a superb cloth binder. 

With every following order amounting t o not less than $1.00, we send you 
another lesson. Thi s means that for every dollar' s worth of goods you order 
you will receive as a premium, one l~sson of our " WIRELESS COURSE." - ' 

It is understood that you can receive the whole co urse with one order if 
same amounts to $20.00, or ten lessons, if you order goods amounting to $10.00, etc. 

You m ay, of course, selec t any number of the Wireless Course you want· 
but the c loth b inder is only furnished with lesson Number One. ' 

(over) -----------·------ -------- ----------------·-
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Free Wireless Course Offer-(Continued) 
ABSOLU'l'ELY NO DIS COUNT ALLOWED FROJ\I ANY ORDER APPLYING 

TO THIS FREE WIRELESS COURSE, AND NO LESSONS "WILL.DE SENT ON 
ANY ORDER UNLESS THE C ORRESPONDING C OUPON IS ATTACHED. 

It is needless to say that our "\Vlreless Course is up-to-date and absolutely 
thorough, commencing with the most complete explanations on Electricity in 
General and Wireless, ending with chapters on scientific mathematics and com ­

plete history of Wireless. 
Do not miss this splemlltl opportunity. 

Send in your order and your Wireless Course Certificate TO-DAY. 
READ contents of Wireless Course on back of coupons. 

Contents of Lesson No. 11 

AERIALS. 

Antenna, Wiring, Insulators, 
Looped Aerial, U m b r e 11 a 
aerial, Lead-in, Bellini-Tosi 
Radiogoniometer, construction 
of aerials, etc. 

Contents of Lesson No. 12 

'l'HE HOOK-UPS AND CON­
NECTIONS 

Study of the diagrams, 
Wireless telegraph symbols, 
close coupled systems, con­
necting interrupters, ship­
board stations, Fessenden sta­
tion, Receiving sets, Loose­
coupled sets, Marcon i selective 
receiving set, etc. 

Contents of Lesson No. 13 
T HE HOOK-UPS & CONN. 

USEFUL INFORMATION. 
Fessenden interference Pre­

venter; Telefunken receiving 
set. Duplex Receiving set. 
The Collin system. The Lee 
De Forest system. Dielectric 
strengths of insulators, Notes 
on Ropes, Equivalents, con­
necting and soldering wires, 
Electrical units. 

Contents of Lesson N o. 14 
OPERA'l'ION OF THE IN­

STRUiUEN'l'S. 

Wave-length, Wave-Meters, 
Tuning. The use of the dif­
ferent instruments, Wireless 
Regulation. 

Contents of Lesson N o. 15 

LEARNING TO OPERATE. 
THE CODES. 

Op"erating the key, patent 
keys. The codes, Omnigraphs. 
The different codes, cipher 
messages, Abbreviations, Gov­
e rnment messages, commercial 
messages. The Wireless Law. 

Contents of Lesson No. 16 

CO!U!UERCIAL SHIP AND 
LAND "\VIRELESS 

STA'l'IONS. 

The Nauen station, United 
Wireless station. War ship 
stations. Commercial ship 
stations. Army stations. 

Contents of Lesson No. 17 

JHGH FREQUENCY CUR­
RENTS. 

Tesla experiments. Prof. 
Fessenclen's experiments. Tes­
la Transformer, Ouclin Trans­
former. 

Contents of Lesson N o. 18 
'J'HE "\VIRELESS 'l'ELE­

PHONE. 

The principles. Collins sys­
te111 . Poulsen's system, etc. 

Contents of Lesson No. 19 

'I'HE JUA'J'HE!UA'l'ICS OF 
"\VIRELESS TELEGRAPHY. 

Calculation of wave-lengths, 
Inductive calculation, Ca­
paci ty cal culation, Range of 
stations. Tables, Data, etc. 

Contents of Lesson No. 20 

'l'HE HISTORY OF THE DE­
YELOPMENT OF "\VIRE 

LESS TELEGRAPHY. 

Steinheil, Edison, Maxwell, 
Tesla, Hertz, Crookes, Hughes , 
Popoff, Marconi, etc., etc. 
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The "Interstate" Wireless Receiving Outfit 
This is the outfit you have been looking for. IT 

IS NOT A TOY by any means, and while we do not 
claim it to be a commercial set, we do claim that the 
amateur who owns one is enabled to do excellent 
work rn all respects. 

The very best instruments are u sed in the "Inter­
s tate." 

This set comprises: 
Our No. 9950 Standard Tuning Coil, bare wire 

wound, with two patent sliders, hard rubber com­
position coil head and posts; our new improved 
GALENA DETEC'J'Oll. of wonderful sensitiveness, ONE 
OF THE l\IOS'l' SENSl'rlVE IN EXIS'l'ENCE; our No. 
1024 75 ohm Watch Case Receiver and 3-foot cord; a 
good condenser, mounted in base, balanced to the right 
capacity for this set. and a 'h inch thick SOLID HAH.D 
R UDDER COiUPO SITION DASE on which all the in­
struments are mounted. A handy nickel hook is also 
provided, on which to h ang the receiver wh en nqt in use. No. 1500 

ALL CONNECTIONS ARE MADE. When you get 
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the outfit it is ready for use: Jus t attach the aerial to post 1, and ground to 
post 2, and the "Interstate" 1s r eady for use . Full and very explicit directions 
go with the outfit. 

In order to receive messages up to 300 miles or over, a 4-wire aerial about 
50 feet above ground, 50-75 feet long is required. For this you need 200 or 
300 f ee t of our No. n219 Antenium wire and 8 of our No. 10007 insulators. 

By using the No. 8071 Receiver the distance is increased from 20-25 per cent. 
Size over all of this se t is 9x6x6 inches. 

No. U500 "Interstate" ' VlrelesN Outfit, ns described...... ........ .. ... . . $7.QQ 
Shipping weight 4 l bs. 

NOTE.-By u sing our No. 8487 lon<lini;- coll in series with the tuning- coll 
Ote \Vll'\·e leuµ;t h of this o utfit is increm1i1etl greatly. and thue Hignals from the 
PO'\Verful Go , ·ern1nent stations can be 1>lniuly J1 eard. 

"Inter-Ocean" Wireless Receiving Outfit 
The increasing popularity of l oose 

coupled wireless receiving apparatus has 
caused us, as l eaders in the manufac ture 
of amateur wireless equipment to design 
an outfit which, at it~ price, is positively 
unequalled at the present time. 

It consists of our latest model loose 
coupler No. 12002 with single slide, bare 
wire wound primary; with a secondary of 
silk covered wire. A switch handle is 
provided on the secondary to permit of 
the closest possible tuning adjustment, so 
important in long distance work. Sig­
nals can be perfectly received from sta­
tions using long wave lengths, for our 
celebrated No. 8487 Loading Induc tance is 
provided giving a receiving capacity up to 6,000 meters wave length. 

The detector is our No. 9700 Galena Detector which for sensitivity con­
venience and permanence of adjustment is positively unsurpassed at the' price. 
Our No. 10010 Jr. fixed condenser is also part of the outfit. 

Size 10x12x6 'h in. high. 

No. 1550 "Ibn~:i;;.?~ei!';'~~:~I~~~~~~ -~~~~~~'.~~- ~~~-~~·-~~~.''.l.e~~.''.~ ~-e·"·c·r·l~'.".1. $12.50 
&hipping weight 10 lbs. 

Permit us to let us send you FREE. with our compliments when ordering 
any of our Receiving apparatus, Lesson No. 1 "'l'he Principle" of E lectricity" 
or L esson Ko. 9 "'l'he Receiving A1•1•arotus" or Lesson No. 14 "The 01>erntlon "of 
the Instru1uentN" or Lesson No. 12 " The Hook-U 1>s nn'l Connections" of our 
famous "VVIRELESS COURSE." 

The Principle and Construction of Receiving apparatus are described in 
these lessons. 

Just attach your free coupon to your order. For further information consult 
tree Wireless Course Offer in this catalogue. 
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The "Trans-Pacific" Wireless Receiving Outfit 
Just as its name implie s so is the outfit. It is the out­

fit for long distance, truly great distances. 
The No. 14000 Professional Loose 

Coupler, with a wave le ngth of 4,000 
meters, per mi ts of 
its u se for receiv­
ing a ll the com­
m e r c ial station s . 
The coupler itself 
is th e simp les t and 
most beautiful in­
strument of its 
kind we have ever 
developed. The de­
tector has been o n 
the market many 
years and its ro­
tary s lidin g · cup 

No. 1555 (pat en t applied 
for) and double micrometer and spring ad justment are really the acme of detector 
simplicity and efficiency. The b locking condenser is not the ordinary fixed kind. 
but is our No. 10000 Fixed Variable type which gives 3 capacities t o work with. 
enabling a choi ce of the one whi ch will bring in the s ignals lo udest. The enti r e 
outfit is superbly fini s hed and mounted on a finely polished base. All wiring is 
done at the factory and the outfit comes r eady fo r conn ections to an aerial a nd 
groun d. 

No. 1555 "Trans-Pacific" 'Vireless Receiving Outfit, com11lete us cle-
scrlbecl, no Phones .. . ........ . .............. . .. ...... .. . . . $16.80 

Shipping weight 15 lbs. 

The "Electro" "Arlington (NAA) Baby Timer" 
Ue Luxe Receiving Cuhinet 

Wu,·e Lengths: .llin. 200 illeters; lUnx. 1,200 lUeter~ 

The "Arlington Bo.by Timer" is 
without question the most com pact, 
the smalles t , as well as the most won­
derful little time receiving cabinet on 
the market to-day. 

Very fine se lectivity is had both 
with condenser and tuning induc ­
tances. The tuning is sharp and ac­
curate and you will be amazed a t the 
c learness of the received signals. 

In this outfit a standard Auto 
Transformer type of tuning induc­
tance is used. This type makes for 
g reat selectivity as practicall y n o 
energy is los t in the transformation. 
This makes it in a sense more efficient 
than most loose couplers on the 
market to-day. 

The outfit acts simila r to an in­
t e rfere nce preventer, because th e 
variable condenser is especially co n-

No. 4433 nec t ed for efficien t se lect ive tuning. 
The "Arling t on Daby Timer " Is 

recommended fo r use with an oscil­
l a ting vacuum detector for undamped waves if external co nnections are made 
as per diagram furnished with the cabinet. 

I can of course be used with any de t ector and any good se t of phones. 

Size over all 8%,x6x2 inches. Shipping weight 4 lbs. $11 90 
No, 4433 "ElecU-o'' "Arlington (NAA) Baby •rimer" as described...... • 
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The "Eledro" "Key-West (NAR)" Radio Outfit 
De Luxe Recel"1ug Cabinet 

Wave Lengths: Min. 200 m eters; Hux. 2,000 meters 

Here is a high grade long w a ve, long 
distance outfit. Will receive messages from 
large stations such as Key-West (NAR) Flor­
ida, over a radius of 1,250 miles on a medium 
aerial. Longe r dista nces with a larger aeria l. 
Arlington (!\AA) times signals can be copied 
perfec tly with either a good c rystal or vacu­
um detector. 

Our "Key-West NAR" outfit can be u sed 
with any kind of crystal or vacuum detector. 
We a lso furnish a diagram sh owing h ow un­
damped waves can be r ece ived with this 
cabinet , using an oscillating vacuum detec ­
tor. 

Explicit diagram showing hook-up as 
well as various c lever con nections is furn­
ished with the outfit. By plac ing a loading 
coil in the aerial c ircuit, longer waves can 
of course be r eceived with this outfit. 
Size over a.II 8x8x4 ')8 inches. Shipping weight 

6 lbs. 

No. 4444 "Electro'' "Key-West 
NAR " Racllo Outfit as tle8cribecl $22.00 No. 4444 

The "Electro" "Sayville (WSL)" Radio Outfit 
De Luxe Receiving Cabinet 

'Vave Lengths: lUlu. 450 meters; Hux. 2,5-00 meter" 
Our "Sayville (WSL) " out­

fit was originally planned for 
jewelers' use. As can be read­
ily understood a jewelers' out­
fit must be of commercial 
type, must be highly selective 
and practically free from in­
t erference. 

Time s ignals from such 
s tati ons as Arlington (NAA) 
are received with the greatest 
ease over a r adius of 1, 50 0 
mile s on an aeria l having 310 
m eters. This is accomplish ed 
with any good crystal or 
vacuum detector. On larger 
ae ri a ls the r eceiving distance 
of course is in c r eased. 

'In this outfit we u se very 
efficient, closely coupl ed tun­
ing inductances AND A SPE­
CIAL V ARIOJUETElt COIL 
placed a t ri ght angles to the 
tuning indu ct ance. This con­
struction is original with us 
and the entire arrangement of 
closely coupled inductances is 
more efficient than most loose 
couplers, as prac tically no 
energy ls lost in transforma­
tion. 

No. 4455 
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This outfit is highly selective especially on lo n g wave le ngth s It is an ideal 
jewelers' set and the better, up-to-date amateur will be proud of this fine set. 
!'t~~~h~~n~~nt!fiePg~iftt.for the phones are used in order that two sets m ay be 

This highly e.fficient set stands unmatched in this country to-day. It is of 
generous proport10ns and _represents ~ go.od deal more than wha t we ask you 
to pay for it. It look s busmess a nd will give you r station a commercial looking 
appearance. 

Size over all 12x10x5 'h inches. Shipping w eight 9 lbs. $28 00 
No. 4455 "Ele<!tro" "Sayvllle C\VSL)" Radio Ou tilt ns de8crlbecl. ... .. .. • 
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The "Electro" "Tuckerton (WGG)" Radio Outfit 
De L u xe llecelvin g Cabinet 

'Vave Lengths; Min. 780 m e ters; iUax. 3,200 meters 
This outfit while eminently suited for the better amateur class, is hig hly 

recommended for jewelers' use, for the reason that the set is exceedingly compact 
and fool proof to a very high degree. 

Time signals from Arlington (NAA) as well as other stations send ing out the 
time twice daily, are received with astonishing ease with this outfit, signals are 
received over a radius of about 2,500 miles on a medium size aerial, in con n ection 
with a "Radiocite" or a vacuum detec tor, or any other sensitive detector and a 
good set of phones. With very large and highly elevated aerials the receiving 
distance is of course increased. 

SLIDES BACK AND 
The outfit is so designed, and the circuit so arranged that it is possible to use 

it as a receptor for unda mped waves. It is necessary to connect an additional 
loading coil in the aerial c ircuit to receive long waves, as stations which employ 
undamped wave generators use wave lengths exceeding 4,000 meters. Two of our 
No. 8486 Tuning Coils can be connected in series and will work satisfactorily, in 
conjunction with the "Tuckerton" rece iver for receiving wave lengths up to 
6,000 meters, with a moderate size aerial. A suitable antenna for this kind of 
work should consist of one or two wires 300 to 600 feet long and about 50 feet 
high. Under normal conditions, with th e above aerial and a properly tuned 
oscillating Audion, there should be no troub le in receiving European stations 
such as Nauen and Eilwiese with this wonderful outfit. 

Our "Tuckerton" (WGG) Outfit can be used with any kind of crystal or 
vacuum d etector. We also furnish a diagram show in g how undamped waves can 
be received with this cabinet, using an oscillating vacuum detector. 

Size over all is: 21'hx7x6%, inc hes. Sh ipping weight 15 lbs. $35 00 
No. 4466 "Elec!ro" "Tu ckerton ('VGG)" llndlo Outfit as d escribed . . . . . . • 

The "Electro" "Nauen (POZ)" Radio Outfit 
DeLtL...:e lleceh •lng Cabinet 

Wave Leng;ts: l\lln. 150 meters; l\Iax. 3.500 meters 
One of the finest de­

signed radio outfits is our 
"Nauen (POZ)" Radio 
Outfit which constitutes 
the most modern receiver. 

This outfit is so de­
signed that the cir.:!u it is 
capabl e of r eceiving both 
undamped and damped 
wave stations. It h as a 
minimum wave l ength of 
150' meters and a maxi­
mum of 3,500 m et e r s 
which covers practically 
the entire r a n ge of mod­
ern radio practice. 

The outfit contain~ 
two sets of p r i m a r y 
switches for controlling 
long wave reception !or 
use in r eceivin g continu­
ous wave stations. ln re­
ceiving l ong waves, 
switch blade No. 1 is 

N 4777 
turned towards the rig h.t , 

o. and the secondary 1s 
placed well with in the 

FOH.WAH.D primary. The secondary 
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The "Electro" "Nauen (POZ)" Radio Outfit 

(Continued) 
switch es are placed on the extreme right hand switch point, thus suing the com­
plete winding of the secondary. The pointer of the left hand condenser should be 
set at 100 of the scale, thus giving maximum capacity to the outfit. 

In receiving short wave lengths, such as 600 meters and, below, switch No. 1 
is re-set to contact on the left in order to connect the right hand condenser i n 
series with the g round, thus decreasing the natural wave length of the outfit. 
Th e switches of both the secondary and primary are manipulated until the 
incoming signals are heard at the maximum intensity. 

For se lective tuning the secondar y shou ld be loosely coupled with the primary 
by pulling it out from the primary and carefully tu ning the secondary or l eft­
hand condenser. It will be found that exceptionally fine tuning is obtained with 
this arrangement when once experience is obtained in the matter of handling 
the various parts of the outfit. 

This o utfit is of the latest approved loose-coupled type. The secondary and 
the primary come as c lose together as is possible without tou ch ing each other. 
The secondary slides back and forward on two nickel plated thick brass s lide r 
rods. It s lides with wonderful ease and is pushed in or out of the primary by 
mere ly grasping one of the secondary swi t ch knobs. These switch selectors are 
mounted on a BAKELITE panel which slides back · and forward with the 
secondary. 

The outfit is so designed, and the circuit so arranged that it is possible to use 
it as a receptor for undamped waves. This is accomplished by an additional 
coll p laced within the cabinet and forming part of the outfit. By merely throw­
ing in the coil in the circuit by connecting in switch No. 2 to the right, it i s 
possible to receive continuous wave stations. It is necessary to connect an 
additional loading coil in the aerial circuit to receive long waves, as s t ations 
which employ undamped wave generator s use wave lengths exceed ing 4,000 
meters. Two of our No. 8486 Tuning Coils can be connected in series and will 
work satisfactorily, in con junc tion with the "Nauen" receiver for receiving wave 
le ngths up to 6,000 meters, with a moderate size aerial. A suitable antenna for 
this kind of work shou ld consist of a sing·le wire 300 to 600 feet long and about 
50 feet hi gh. Under normal conditions, with the above aeria l and a properly 
tuned oscillating Audion, there should be no trouble in receiving Eu,-opean 
stations such as Nauen and Eilwiese. 

Two variable rotary condensers are built in. All workmanship is of the highest 
grade throughout. All metal parts are heavily nickel plated and hand huffed. 
Six generous ni ckel binding posts and four etch ed name plates, are furnished. 

A di agram of connections is s uppli ed with the outfit giving full details of 
connections and various hook-up s for u se with the o ut fit . 

Our "Nauen (POZ)" outfit can be used with any kind of crystal or vacuum 
detector. We a l so furnish a diagram showing how undamped waves can be 
r eceived with this cabinet, using an oscillating vacuum detecto r . 

Size over all 17'hx111hx7 inches. Shipping weight 15 lbs. $45 00 
No, 4477 "Electro" Nauen (POZ) Rndlo Outfit as described. . . • • • • • • • • 

The "Electro" Galena Deteetor 
WITH A PIECE OF TESTED GALENA AND llOTARY DETECTOR CUP 
The preferen ce of many amateurs for a li gh t contact 

crystal detector h as caused the advent of our Galena 
Detector. To evolve a detector of this type demanded no 
particula r skill, but to construct a detector with EVEH.Y 
advantage here t ofor e enjoyed by this c lass of detectors 
r equired muc h and long study. And above all this 
detector is presented at a lower p r ice than many more 
costly detectors and f a r inferior to ours. 

The base is of solid h ard rubber composition, '!.. 
In. thi c k, solid standa r d heavily nickeled a nd polished 
adjusting screw of hard rubbe r compositi on 1 in. in 
diameter, contact spring of phosphor bronze, nickel 
plated and polished; crystal contact of phosphor bronze 
wire properl y coi led and pointed. The cup is surrounded 
by a knu rl ed fibre ring, and can be rotated, so that every 
point of the Galena can be r eached. No. 9700 

By reason of the fact th a t the contac t spring moves 
through an arc and the crystal cup moves on an eccentric, every spot on the cup 
can be touched. The spring being held down by a screw cannot s li p and lose its 
adjustment due to vibration. Size of Detector, 3 1hx31h in. $1 75 
No. MOO Detector complete a8 described. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 

Shipping weight 1 lb. 

No. &701 D!!;';.~~l, ~:e d::~;t~~~reb'~! . ~~i·t·I~ . ~ .. ~~~~~~ . . ''.~~~.'~~~~~''. $2.00 
Shipping weight 1 lb. I 

A piece of TESTED GALENA, set In the Detector-cup ' vlth H UG ONIUl\I ~ 
l!loft metal 18 fnrnlshed with No. 9700 Detec tor and a piece of TESTED 
RADIOCITE set in the Detector-cup with HUGONIUM soft metal 
Is furnished with No. 9701 Detector. 
No. 7778 Hugonlum, soft metal, to mount crystals or minerals, $0 50 

oz. bottle. Shipping weight 4 oz.................. • 
. N o.7778 
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THE "ELECTRO" RADIOCITE DETECTOR 
WITH GOLD CA TWHISKER 

POSITIVEL Y THE MOST SENSITIVE CRYSTAL DETECTOR MADE 

N o. 8888 

C ONSTRUCTION 

FEATU RES 
Goltl Cahvh lsker 
Bake lite Das e 

·N on Jar-ou t 
Q uad r u ple Adju stin g 

Range 
Long distance tested 
llltra-Sen111tlve 
% In . F elt S u b - base 
A1Jjus tment Lock 
Non Surface-I~aklng 
Rotary D etector Cup 

B ASE.-We use Bakelite % I N. THICK the best insulator known to - day, as 
well as th e most expensive. 

' OT J A RRED O U'l'.-This is a very important feature. The long fi n e c a t­
whisker wire is so light that it needs a very heavy knoc k to disp lace It . T o 
deaden any j a r or knock we employ a % IN. THICK SOFT FELT SUB-BASE 
(not shown in illustration) . This makes the detector practicall y j ar p r oof . 

R A DIOCI TE CR YSTAL THE l\I AI N F EAT U R E.-"A detector is no better t han 
its crystal." We come o u t with this strong c laim, supported by evidence fro m 
thousands of users: 

Rndloc lte Is the m o"t seu ,. lt h •e c r ys tal known to-day bar ring non e. It i s 
more sensitive than galena, zincite, or silicon. 

ADJUST J\I ENT.-A heavy bronze cast ing, t r ipl e nickel p lated WEI GHI NG 
~ lb. carries a very heavy shaft on both sides of w h ich are at t ach ed t wo h a r d 
rubber knobs 114 in. in diameter. In the center of the shaft a s m a ll tub ula r r od 
is inserted, carrying the little thumbsc rew "B," which in tu r n h olds t h e c a t ­
whisker wire. By this simple m e thod the catwhisker ca n be exch anged tor 
another one in five seconds. 

A simple slot m a kes it possibl e to LOCK THE CATWHISKER by mean s of 
the hard rubber adjusting knob "A" WITHOUT DISTURBI NG THE CAT ­
WHISKER ADJUSTMENT IN ANY WAY WHATSOEVER. T he knob "A" si mply 
locks the central rotating shaft, ·without dis 1>lnc ing the cntwh l 11k e r as m u c h n11 
a millionth o f on Inch. 

BOTH HANDS REST ON THE TABLE while adjusting. 
CAT,V HI SICER.-We furni s h two of th ese. One of 14 KARAT GOL D, impos­

sible of oxidation, t h e other of phosphor bronze. 
Q UADRUPLE A DJUST ING R ANGE.-This wonderful range is only to be 

found in the Radiocite Detector. It positively beats everyth ing for q u ick a n d 
complete searching out of the most sensitive c r ystal spot. 

1. Rotating the two large knobs, adjusts the catwhisker fo r bes t con t act in g 
pressur e . 

2. Pushing the knobs from one side to the oth er ( % in. movement a llo w s 
for this) gives the catwhisker ample lateral motion. 

3. The ·Rotating Detector Cup, rotated by means of t h e kn u rled Insula tin g 
r ing, serves to bring a l most every poin t of the cryst a l u nder the catwh isker . 

4. Sliding the Detector cup backwards or forwards compl e t es any possible 
adjusting that can be imagined. 

Finally the detector can be screwed o n t h e t able w ith the crystal t owards 
you or away from you . The adjusting is accompl ished equally well eith er way . 

All workmanship and finish highest throughout. A ll metal parts a r e trip l e 
n ickel-plated and hand-buffed. Two very large bi n di n g pos t s are u sed. The 
Bakelite base is highly finished . The bright n ickel on the b lack Bakeli te base 
gives the whole instrument a rich appearance, n o t posslhl e to r eprodu ce ade­
quately in our illustration, whi c h at best does the instrume n t scan t jus tice. 

Size 3x4¥.,x2% in. Shipping weight 3 l bs. $4 50 
N o, 8888 "Electro" Radloclte D e tector, n s described . . . ... . . •..•..••. • • 
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Theo "Electro" Radioson Detector 
"TH E UL'l'HA SENSl 'l'l\' I<.: J~LI<.:CTHOLY'l' I C" 

'This detector to-day is without question one 
of the most sensitive, and from an operating 
standpoint, the most satisfactory one manufac­
tured. The Radioson is far more sensitive than 
most detectors and will bring in messages which 
cannot be heard with other detectors. 

The Rndlos on D e t ect o r Is t h e onl y Detect or 
HO fnr d e , ·eI0 1>e 1l w h ich need s n o n d JtL'!lting nud 
cnnnot g e t out o f n1l j u s tment. It cannot be 
knocked out by nearby sending stations never 
loses its sensitivity a nd messages come i'n c l ear 
and distinc t e " e n w hil e t h e d etector iN Nh nken 
, ·iole ntl y , You no longer lose part of an important 
message becau se your detector lost its ad­
justment if you use the Radioson D e tec tor. 

The aciq _as well as all other parts are 
seal ed in the detec tor. It is absolutely c lean 
and safe, and it is adjusted to its highest 
sensitivity at th e factory. Every Radioson 
cartridge undergoes five diffe r ent tests be-

(Patents Pending. ) 

N o. 11300 
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fore it is finally sealed. You cannot c h a n ge 
the adjustment without smashing the glass or by passing a high tension c urrent 
through it. 

It is necessary to u ;e two dry cells (three volts) in connec tion with the de­
tector. These cells may be of very small size, such as a flashlight battery . A 
curious part of the improved Radioson is that it does not sound at a ll like an 
electro lytic detector, but the sound coming in ove r the telephone receivers is 
exactly the same as that of a crystal detector. 

The Radioson can only be used with a 2,000-ohm headset or one with higher 
ohmage. Lower resista nce th an 2,000 ohms t end to shorten the life of the 
detector . 

The Radioson is only sold co mplete as s hown . Raclioson 
exch'.'':ge cartrid.ges are only fur;iished to u sers of the instrument~· 
providing the original cartridge is r e turned to us either whole or ........ 
broken. ;,c- u• • 

Specificat ions: The Radison consists of a heavy ins ulated base • '' •• 
on this is mounted a very large solid hard rubber s t a n dard, whicl~ 
supports the heavy nickel plated brass spring. The spring holds the Radioson 
cartridge in place by a positive spring action. 

The cartridge is eas ily snapped in and out by simpl y lifting the spring 
upwards. There are two extra l a r ge nickel binding posts. Size over all 4x2'hx3¥.,. 
AH metal parts are triple nickel plated and highly polished. Duse is felt co,·crc~ . 
This extremely neat instrument h as a lready been introduced in a number of 
commercial radio stations. 

No. 9300 ''B lectro•' 1-tndioson D e tector (co1n1~l ete) . ........... .. . . ..... . 
Shipping weight 2 lbs. $5.50 

No. 9301 "I<.:lectro" llndioson Cnrtrid ge 001,· ("ee note n bo"e )........ . $J.
5

0 
Shipping weight 1 lb. 

Let us send you free with our compliments lesso n No. 10 "Th e Detect or"'" 
of ou r famous "WIRELESS COURSE" telling you all about "Detectors." · 

Just a ttach coupon Ko. 10 to your order. For informat ion see free Wireless 
Cour:;;e offer in this catalogue. 
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The "Electro" Tuner 
3300 METERS 

The "E l e c t r o 
T uner" which we 
present is undo u bt­
edly one of the best 
examples of a high 
grade commercial 
tuner. We were the 
v e r y first firm bui ld­
ing this style, and 
there is no doubt 
whatever that th is 
tun e r is the most 
popular one we 
m a nufacture. The 
type described here­
with is the t e nth 
style evolved, and 
we believe it is im­
possible to furt h er 
improve on it. Our 
l ong years of ex­
perience vouch for 
superio r ity. 

The wave 
length of the " Elec ­
tro Tuner" w ith 

No. 8486 100-foot flat top 4-
wire aerial 100 feet high is 3300 meters. This tuner is perfec tly adapted t o 
receiving from undampe d wave stations and if 3 or more of them are used i n 
series on a fair sized aerial you can receive from the European stations per fectly. 
According to the latest resear c hes it is BARE WIRE WOUND by our special 
process. The convolutions approach up to 1/100 inch and are wou nd with amaz ­
ing precision, making th e finest tuning possible. 

The re are over 300 convolutions of copper wire, and this tune r will tune as 
accura_tely as 'h meter. 

All woodwork is of the b'es t seasoned oak, hand rubbed finish of the h ighest 
order. Th e base has holes so the inst r ument can be screwed to the table or wal l. 
The two metal slider rods are double nic ke led and highly polished . Our we ll ­
known hard rubber sliders are used , one BLACK for ground, one RED for aerial. 
This feature is found only on our instruments. 

Our patented sliders are equipped with a medium hard BRONZE BAL L 
which does not wear down the wire of the tuner. Our s l ider in this respect is 
the only one that can claim this truthfully. Besides being made of har d rubbe r , 
g round through your body b y wa y or the s litler i s Impos sible. Each pos t is 
marked. W stands for the wire convolu tions; S fo r s lider. 

Size of t u ner over a ll, 13x7x7 inches, 
Shipping weight 6 l bs. $5 50 

N o. 8486 "Electro 'l' uue r " double s lide, us d escrlbetl . .. . . . . ... .. .. .. . . • 

The "Electro" Tuner, Jr. 
P A T ENT E D FEB. 1, 11)10 

While t h e "Electro" T u ner 
p r eviously described may be used 
to "tune i n " fo r t h e largest s t a­
tions, we have had a l arge demand 
for a Doubl e Slide tuner of a 
smaller design and present o u r 
friends with our "Electro Tuner, 
Ju nior ." 

CON STRUCTION 
T UBE -Non-Seamless - care­

f u lly dipped and fin ished. They are 
wound with bare wire (the best 
way) . The wire can't come l oose. 

No. 9950 SLIDER RODS-Solid Squ a r e 
rods high l y nickel plated and pol­
ished. They are made to last and 

they do. On the rods are our wonderful patent sliders, one red and one black­
an exclusive feature found only on our goods. 

Sizes, 8 inches long, 3 %. inches high, 3 'A. inch es w ide. 
N o. 9950 "Electro Tuner, Jr." (tfouble slltle) a s d escribed .... ··· · ···· $3.50 

Shipping weight 2 lbs. 
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The "Electro" Loose Coupler 
R ECEI VI NG 'I'UNI NG T R ANSFORMER 

. Patented Feb. 1, 1910 
. While ~n ordinary tuning coil is ad · 

m1 r ably su ited for ordinary work it is 
rot . a '?uccess where exceedingly fine 
unmg is r equired. In fact , even the 

best tuner cannot tune within 10 pe r 
cent. accu racy. Furthermore now that 
so

1 
very many stations are wo'rking sim ­

u taneou~ly, _we must have an instru ­
ment which 1s capable of tuning to an 
exceedrngly fine degree and b e ab le to 
ABS.OLUTELY t u ne out ANY unwanted 
station. 

This Loos e Couple r fs nn excellent ~E~;jjiiii;:;i~~;;~~~!!~ii;;;; 
instruDient for this 1>urpos e. 
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·~ 12 002 ... Wood parts are of l' h cl h •.'< plated. The wire on th po 1.s e ard wood; metal ni cke l 
". --· • " the latest process ensur~n~r~'!'a~y /!; .bare wire wound after 

, - The seconclar' i . 1g e c1ency. 
... ..... ""'"'L ..... cu.:i . ered wire, as it '~o ~d11ach1n.e ~ound :With gre~n sill< cov-
: :!f,.~,.~[n:um ~~:~~=: fine \Vi r e otherwise\! e quite unposs1ble to \Vind the ve r y 

.. 
1~ .. ..... n 1"'"'"''·-<.0re The secondar · . · · 

hard r u bber switch handle which car ,.Y. p1 OJectrng from th e right has a Jar e 
over 6 contact points, to va r y the ind~';t~ a nickel switch blade. 'l'his blade pla~s 
HARD R U DDE R C OlllP OS l 'l'IO N, the sec n ee .. The. secondary coil heads A R E OF 
n ickel - p lated brass rods. On the pri _o nda1 Y slides free ly on two beautifu lly 
as. u sed o n our other ins truments. 'l'~ea'iec~~~ of our patent. sliders is provided 
w1t.h the greatest possible ease and will t ~ .a? ca n be .moved back and forth 
as is the case with even expensive m . i:io ~t1~ \:, or ?:equ1l'e t'wo hands to move 
wav_e lengths up to 800 meters and as ~~~s~aou_1. l?ose co upler .is built to pick up 
stat10ns have on l y a w ave l e ngth up t 600 joi it) of CO f!1m e r c 1al and gove·rnment 
t o respond rn practically all cases. o meters, our rn s trument will be found 

Adjustment: When connections . d 
secondary up to the centre of primaa1e m a e and J etector is adjusted move 
loud; then move secondary back and ?;;rs10n ha~lju s t s.Jider till signals come in 
and forth, t i ll position is found where .'• wl i e moving the s witch knob back 
condenser is adjusted. Dimensions · Lens 1f'i"a f bal'e loudes t . Now the variable 
he ig h t over a ll 6'h inc hes. · g 1 0 ase 12 rn c hes, width 6 jnches, 
N o. 12002 ''Electro" Loose Co1_11Jl ~r, u s tl e s c ribe d ... . . . $7.00 

Sh1pp1ng weight 5 lbs. · · · · · ·' · · · · · · · · 

The "Electro" Professional Loose Coupler 

Our 
( R ECEIVING TRAl\'SFOlll'II E R ) 

professional loose coupler has be f ary and pr imar y have been wound . . en care ully balanced and the second-
The diameter as well as the amounf~c~J clt1;g to the latest . res.earches in this art. 
!tnd the t ype which we present herewith is ';,~~zseu~f1 theffw1r.e is highly important 
i t t o do anything and everything even th t Y e ~ct1ve and w e guarantee 
market to-day will do. ' e mos expens ive loose coupler on the 

T h is co u pler is made of hnn J bb I 1 P ri mar y winding is f b ' ru . et• P nno :finls h etl mnhog any throu~hout. 
is one of our well l o are copper wire wound by our special process a nd there 
on the side Th i; ~1iae~ ~~~ntecl Hfard Rubber Ball Sliders conveniently located 
time and n'e es pe_r ect contact on only one turn of wire at a 

ve r wear s out the wire. The secondary wou nd with green s ilk 
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The "Electro" Professional Loose Coupler 
(Continued) 

covered copper wire is calculated fo1· long wave lengths and the crowni n g fea ­
ture of it is the secondary switching arrangement attached to the secondary. 
There are 8 switch points to the rotary switch which is d irect ly attach ed to the 
secondary. By means of its knob the secondary can be moved backward s and 
forwards and this arrangement gives the maximum of efficiency in t h e minimum 
of time, particularly when quick tuning is necessary. Thus the sw itch knob is 
used for switching in more or less secondary turns and for moving the secondar y 
backward and forward at the same time. 

This feature as a rule is only found in "Navy" styl e couplers and this is the 
first loose coupler ever placed before th e public, making u se of this expen sive as 
well as ultra-efficient feature . 

Kindly note that the entire secondary rotar y switching arrangement i s built 
of solid MOULDED HARD RUBBER, not wood or composition. A lso note particu­
larly that the secondary coi l heads are of MOULDED HARD RUBBER COM-
POSITION, not wood. . 

With this instrument, in connection with other good receiving apparatus , 
nearly all large stations can be h e ard without much trouble. 

Only first c lass material is used in connection with thi s fine instrument. All 
nickel-plated work is hand buffed. 

There are five l arge nickel binding posts, two for th e primary winding, one 
for the primary s li der and two for secondary wind i ng. The loose co upl er h as a 
wave length of 3,000 meters without the use of a loading co il. 

The "Electro" Professional Loose Coupler is guarantee,] to do t h e w ork of 
any professional loose coupler . Size of this loose coupl e r, b~se 15 1f!x 71,4x71h in. 
high. Length of Primary is 51,4 inches; l ength of Secondary 1s 4%. rnc h es. 
No. 14000 P r ofessional Loose C o111tler ..... · · · ·. · · · · · · • · • · · · · · • · · · · · · $13 00 

Shipping weight 10 lbs. • 

The "Electro" Navy Type "3 m 1" Coupler 
PEER OF 'l'HEill ALL 

With this we present an instrument to the advanced R a dio e nthusiast tha t 
has not a counterpart on the market to-day. There a r e many Navy Type Couple r s 
on the market now. but we f e e l confident that you will find in this instrument 
features that you never thought possible in s u ch a Co upler. We c la im it to be 
th e acme of perfection of an instrument of this kind, no expense o r money having 
been spared to make it such. 

We call this Coupler "3 in 1" for the reason that it not onl y has a ll the 
Navy '.rype Coupler features, but in additio n, with the same in s trument, we 
furnish a high grade loading co il, as well as a variabl e condenser, the three 
in struments being all built in the one case. On the Navy Type Coupler n o 
s li de rs are used whatsoever, the tuning being accomplished entirely by mer. ns of 
r otary knobs or switches. At the upper left s ide you w ill find twenty-fou r s witc h 
points for· the primary tuning, while at the uppe r right there are twenty-four 
s witch points for cuttin g in s in gle turns, on the primary, thereby giving one turn 
to the coi l for every swi t ch p o int. 

This latter feature is hi ghly important whe n working with a n Auct ion or a 
va lve type Detector where exceedingl y ftne tuning is necessary. 

The third switch at the lower left side control s t h e variabl e condenser which 
is also necessary for extremely fine tuning, while a t th e lowe r right side is found 
the loading c oil, by which long waves can b6 tuned in without taking recourse to 
a separate instrument. 

The secondary, wound with silk wire, is calculated for ex!r a lon g . wave 
lengths. There are 8 switch po ints to the rotary switch, wh ic h 1s direc tl y 
attached to the secondary. By means of its knob the secondary can be moved 
backwards and forwards a nd this arrangement g ives the maximum of efficiency 
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The "Electro" Navy Type "3 in 1" Coupler-(Continued) 
in the minimum of time, particularly when quick tuning is necessary. Thus the 
switch knob is used for switching in more or less seco ndary turns and for 
moving the secondary backward and forward all at the same time. 

With this Coupler most all of the large stations can be heard with · a fair 
s ized aeria l on account of its long wave length, and there will be but few 
s t a t10ns 111deed from whi ch you cannot r eceive with this Coupler. 

Only first- c lass m a teriai is used in connection with thi s instrument. All 
nickel plated work is hand buffed. Th e r e are four large binding posts a t the 
left, two small binding posts for the telephone r eceivers in front. The secondary 
coil e nds a r e of h ard rubbe r composition. An absolutely distinct feature of this 
Cou pler is found in th e fact that the front part carrying the various switch es is 
not of. wood nor hard rubber, but is of BAKELJTE, the latest electric product 
and more expensive than hard rubber; it a l so gives the highest e lectrical insula­
tion to-day for this work. 

Th is Bakelite p late is p laced at a s l ight angl e in respects to the apparatus; 
this m akes the work ing very mueh easie r than if it was placed at right angles 
to the base. 

Tpe woodwork u sed throughout is mahoga ny, handrubbed, piano finish . 
Dimensions are as follows: 19 in. long, 7%. ill. wide, 6'llt. in. high. Shipping 

weight 14 lbs. 

No. 1399 T'i."ri~'::I~~~~~'.' . . 1'.~~~ .. ~Y.''.~ . '.'~ .. '~ .. ~''. . ~·o·~''.'.e.~, ..... " .. ~~~~·r·i~~~.. $23.00 

The "Electro" Vario Selective Coupler 
CADIXE'I' 'l'YPE 

In presenting this outfit the only in­
troduc tion necessary, is consideration of 
th e fac t , that an outfit of this type eon­
.... 1need the D. L . & \V, Jlnllro:ul that long 
distance comm u nication with trains in 
motion carr y ing small low aerials was not 
only possible, b ut eminently practical. 

It co n s ists of a hig hl y select ive induc­
tion coupl e r of the cab inet t ype in whi ch 
a ll tuning is done by switch es acti ng on 
switc h points, e liminat in g sliders entirely. 
The r e are three of these switches: one 
m a rked prima ry, h a ving 25 co ntact points, 
anoth e r secondary with 7 contact points, 
and the t hird a loading c ircuit for long 
w ave length s, having 7 contac t points. 
This outfit can tune to w a v e lengths from No. 11000 
100 meters t o 3,000 meters a nd its selectiv-
ity is so perfect, that with 4 st>ttions send-
ing a t one time, we h ave been able to select any one station, e liminating the 
o thers entirely. 

The entire cabinet is made of hig hly polished mahogany, with switches <'On­
trolled by h a rd rubber h and les, and the binding posts and metal parts of brass, 
nic k e l plated. The size 9x9x2 in. and weight of this outfit, being only 2 lbs., 
especially recommends it for serv ice under conditions where space is at a 
premium or where weight must be kept down. 

T he loudn ess of signals received is due to the variometer effect introduced 
in this o u tfit whi ch elim inates all open or dead ends, in the windings. 

This is one of the s1nallest und 1nost co1n1>nct lon,:t" tlistnnce 'vlreleMs rece iv:lnj?;" 
outfits mnnufnetured and w e particu larly r ecommend it FO lt RECE I VING 'l'l lUE 
SIGNALS as sent o ut by the various U . S. Government Wireless Sta~ions. The 
outfit may be u sed with a n y t y p e of detector and any phones but we particularly 
recommend the u se o f th e No. 9300 Rad ioson Detector and our No. 6666-3000 ohm 
Government Phones. 
No. 11000 "Electro" Vario Selective Couple r (no J>houes or cletector)... $8.50 

Shipping weight 5 lbs. 

When ordering one of our Tuners, Loose Couplers. Loading Coils, Receiving 
Cabi n e t s, etc.; permit u s to present you free with our compliments the following 
lessons of our famous "WIRELESS COURSE" : lesson No. 4 "'l'hl' Prlnci1>les of 
"\Vlreless Tele-grnphy" o r Lessons Nos. 8 and 9 " Receh·ing A 1•1>arntus" o r lesson No. 
12 "Th e Hook-U 1> s nncl Ce>nneetlon s" or lesson No. 14 "01,..rution of Iustrwneuts ." 

You will learn h ow to tune your s tati on properly and h ow to get the most 
o ut of you r instrumen t s. Just attach your free coupons to your order. For 
further informa ti on consult free Wireless Course offer in this ca t a logue. 
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The "Electro" "Trans-Oceanic" Undamped Wave 
Loading Coil 

32 I N. HIGH 

N o . 4500 

15,000 HE'l'E R COIL 
T here is a distinct need of an extra long wave loading 

in d u ctance for use in receiv ing the long distance undamped 
signals from such stations as: Nau en-POZ; Eilvise--OUI ; 
Arlin gton- NAA; Tuckerton-WGG; Darien- NBA; Clifden-
5CN; Sayville-WSL a nd over twenty oth e r high power ed, 
long wave stations in a ll parts of the world . As a n ex­
ample, th e Nauen, Germany, station (call POZ) transmits on 
either of three waves, viz.,-6,300, 9,400 while 12,600 meter s 
and 10,000 to 14,000 m e ter wave lengths are quite common 
among the n e w er, long range stations. 

Such c irc uits as the Armstrong, which utilize vacu um 
tube oscillating relays, in order to h ear stations working on 
waves of 10,000 to 15,000 meters le ngth, absolutely requi r e a 
fir s t- c lass inductance such as we present to our patrons 
herewith. These waves cannot be received otherwise. 

W e a re confident th a t our "Trans-Oceanic" long wave 
tuning in\:lu c t ance will meet every d e m a nd tnat can be made 
of it. It is adj ustable by mea n s of a seve n-point switch 
mounted on the base in a convenient position, as shown in 
the illu s trati o n. The induc tance of the winding has been 
carefully balanced and properl y divided up in six e qual sec­
tions, in th e la t es t a pproved m a nne r to that when u sed with 
a four wire, 300 flat-top, "L" shaped aerial, placed 100 fee t 
above th e g r o und. in co njunc tion with our Navy t ype o r 
other large size loose coupler, wave lengths up to 15,000 
m e t ers and m o r e can be easi ly tuned in. This cons iders that 
the load in g indu c ta n ce is con nected in series with the aerial 
and the loose couple r primary. 

The long w ave lengths mentioned are also within you r 
range when th e co il is u sed in the secontlnry coupl e r cir­
cuits, as fo r instance in the Armstrong hook-up, which re­
quires two of these coils for the secondary or vacuum valve 
c irc uits, a nd one for th e aerial or primary circuit unless you 
inte nd u sing a special la r ge size loose coup ler capable of 
tuning in 10,000 to 15, 000 m e t er waves directly, when only 
two are required. If this indu c tance is employed with a 
500-foot flat-top, "L" d es ign aerial, placed 100 feet above the 
ground, IT WILL TUNE UP TO 20,000 METERS WA VE 
LENGTH when u sed with any standard l a r ge size coup ler, 
such as our Navy type. 

Ordinarily and when a small loose coupler of 3,000 to 
4,000 mete rs w ave length capacity, s u ch as our "Navy type," 
is use d with a vacuum v a lve detector ("beat" producer), the 
foll owing auxi l ia ry apparatus is necessary besides three of 
the "Tra ns-Oceani c" Inductances: 

'l.' hree .001 M.F. No. 9241 and two .0004 M.F. No. 9240 
variable condenser s; on e No. 10,000 .003 M.F. fixed variable co ndenser. It is 
presumed of cou rse tha t you h ave or intend to procure the loo se coupler, vacuum 
valve and phones, which l a tter s h ould be of 2,000 to ·l ,000 ohms resistance--the 
higher the better. 

If a "tikker" is used for interpreting the undamped wave signals then the 

15,000 Meters 

apparatus r equi r ed inc ludes two "T r a ns-oceanic" load ing, inductances, one for 
primary a nd one for seco nda ry circuits; a "Tikker" across the stop ping- (fixed ) 
con den ser, No. 10,000 type; o ur "Navy t ype" coupler; two No. 9241 .001 M.F. 
variable condensers and 'phones. No detector or vacuum valve is necessary. The 
Tikker s h ould make abou t 200 interruptions per second. Dr. d e Forest found 
that a crys t a l detector r educed the sign a l strength on lon g distance reception 
but one may be u sed for ord in ary work with the Tikker. The sound or pitch of 
th e received signal can be altered as desired by varying the capacity of t he 
variable condensers in th e Armstrong circu i ts; in "Tikke r" circuits the pitch is 
v a riab l e by ch a n g ing th e speed of the Tikker interruptions. 

The "Trans-Oceanic" long wav e induc t a nce m easures 32 INCHES HIGH by 
8 inch es sq uare at the base. Th e extra heavy tube is machine wound with a 
sing le layer of single s ilk covered, pure, copper magnet wire of ample size t o 
k eep th e ohmic resistance down to a minimum. SMALL COILS WOUND WITH 
FINE WIRE PRESENT A HIGH OHMIC RESISTANCE AND CONSEQUENTLY 
A HIGH DAMPING EFFECT. THIS INDUCTANCE HAS THE LOWEST DAMP­
ING FOR ITS SPECIFIC INDUCTAN CE VALUE, OF ANY SIMILAR INSTRU­
MENT ON THE MARKET-BAR NONE. The taps from each section are brou ght 
down in side the in str um e nt and through th e hollow b ase to th e multi-point switch 
shown in the illustr ation. No more r each in g up in th e ai r and tiring your arms 
while ad jus tin g the inductan ce. All wood-work is h a nd-polish e d mahoga ny, 
piano finish. Metal parts h eavily nickel plated. All parts substantial and well 
''es igned. Nothing to w ear out or collapse . a t a critica_l m?ment._ The "Trans­
OC'eanic" is r eally a comme r c ia l ins trume nt in all respects : i n design, workma n ­
s hip, efficiency and appearance. 
N o. 4500 "Trans -Oceanic" U ndamped wove l oading coll. P rice ........ $13.00 

Size 8x8x32 in. over all. Shipping weight 15 lbs . 
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The "Electro" Loading Coil 
. In order to receive m essages from stations u s-
111g very lon_g w aYe. lengths it oecomes necessary 
to use a load111g co il 111 order to in c r ease the natural 
wave length of th e o rd111ary tuning co il or loose 
coup ler. Our loadin g co il h as a wave l e n gth of 
aJ:)prox!mate ly 5,000 m e ters. If placed in series 
w1t_h either our tuning coils, or our couplers (in 
series with the _Primary) or our "Interstate" outfit 
1t b_ecom es possibl e to ca t ch time signals from the 
Arlington Government station using 2 500 meters 
w ave length. Th ese stations canno t be 'heard with 
th e ordinary tuner or coupl er, as th ese ins trum en t s 
usua lly do not go beyond 600 o r 800 meters w ave 
Ieng.th . Th e u se of our load in g co il e n ab les on e to 
receive messages from a lmos t any station , no mat­
ter what its wave length, up to 5 000 meters the 
capac ity of yo ur outfit !s inc r eased enormou s iy as 
r~~ ~~~i~~~ct 1 call y receive most any message from 
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_Th ere are .six steps, each switch point r epre- N o. 8487 
sent111g approximately 800 m e t ers wave length and b y si mpl y revolving the knob 
n:os t any wave l e n gth can be obtained. Of cou r se, it must be understood tha t 
either a loose coupl e r o r a tuner must be used in conjunc ti on with this instrument 
ns It cannot be u s etl b y itself alone. 

These progressive _t im es, wh e_n your amateur is only sati sfied with r eceivin 
from only th e most distant stations, our "El ectro" Loading Co il is of espec·ii 
;'alue for Eur?pean _stations which u se lon g wave lengths exclu sively which 
cannot be rec·e1ved without a load111 g co il s u c h as we offe r h e r e for so low a nd 
r easonable a pri ce. 

It is made entirely of hard rubber composition with l arge h ard rubber h and le 
Al~m~tal. parts a i:e ni c k e l plat.ea and highly polished; its s ize is 4 in. in diam t : 
a,n 1 Y.! 111. 111 h e ig h t . The diameter of th e h ard rubber th umb h andl e ·s le .e i 
No. 8487 E lec tro l .ondlng Coll, . " "· describe d . Price . .... .... . .. . , ..... . 

1$ 111
· 

Sh1pp111g weight 1 lb. 3.50 

The "Electro" Junior Fixed Condenser 
ll'HE COND ENSER 'l'H AT I S COPIE D DUT NEVER EQ.UALLF.D 

The "E lect r o Junior" Condenser is the outcome of 
long e xye rimenting and is the SMALLEST AND NEAT­
ES')' wireless condenser eve r p laced befo r e the public . . 
It is entirely m ade of h ard rubb er compos iti on a nd has 
hard rubbe r b111d111g posts. Size over a ll 2 % xl y, in., 
weight 3 ounces. This con d e nser is u sed mostly to shun ~ 
across tt~e t e l eph one r ece ivers and i s inva lu ab le for a n y 
of_ the m111era l detectors. W e guarantee t h at the s ig na ls 
~ill com e . 111 fully 25 per cent. s tronger with the aclcl i ­
t1on of this co nd e nser . A novel id ea in co nn ecti o n with 
this inst~um e!"' t is that the diagram of conn ec ti o n s is 
pressed right 111 the condenser t op as seen in illust r at io n 
(Explanation of diagram (see ill.); T .T . t e leph one receive; 
(o r receivers); C. "Junior" fixed condenser, a rrows go to 
detector and battery, as th e case m ay be.) Of course No. 10010 
the co nde nse r can be used in other parts of the ci r c uit 
a nd two or three o f these in any wireless station wi ll prove a g r eat addit ion n ot 
a lone on account of th <:! neat appear a n ce of th e in strum ent but a lso on acc'ount 
of the 111c r easecl r ece1v111g r ange of th e stati on. The condenser itself is sealed 
In the case and the.re arl'. no parts to _get loose and 'form bad connect ions. 

One use for which this condenser 1s parti cu lar ly adapted is in the grid circuit 
of a vacuum type rela:;: such as the Audion, etc. It is h e r e that its small capacity 
and spec1'!-l con;;i truct1on m ake 1t particularly valuable. Here a lso does its 
super10r ch e l "Cc tr! c prov_e v a luab l e for the ordinary surge that occurs will never 
break down its 111sulat1on. 

A compa r at ive l y r ecen t development of th e r egene r at ive ci rcuit such as th e 
Arms troi:g m akes u se o~ s m a ll fixe d capac iti es. For this purpo8 c th e No. 10010 
Junior Fixed Conde.n.ser 1s h ard. t o beat. Its capac ity is ri g h t and fixed and above 
all every condense1 1.s exactl y lik e every other one of its kind making them per­
fectly b a lanced and 111te r ch angeab le. 

Of <;:ourse a very common u se f o r the No. 10010 Juni o r F ixed Conden ser is as 
a bl_ock111g condens_er w)'ere a .ver y small capac ity conven ien tl y s h a ped a nd con ­
venient f o r conn ections 1s r equired. It is then simpl y connected in series with the 
c rysta l d etector . 

An<:Jth_e r u se. f o r this C?nde n ser that its low price and size make particular! 
useful 1s 111 conJunc t1 on with the t est buzzer where it can be u sed t o J)roduc Y 
better wave form. e a 

This cond e n ser will positively last a l ife time and cannot be punctured unle 
Y,ou connect it across the spark coil. CAPACITY is .0165 M.F. ss 
No. 10010 "Electro'' Junior F ixetl Cond e n ser, "" d escribe d $0.90 

Shipping weight 4 oz. · · ·' '· · · · · · · · 
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The "Electro" Rotary Variable Condensers 

43 PLATE 

SIZE 

17 PLATE 

SIZE 

No. ll241 

The best rotary , ·uriuble coutlenser made. 

The rotary variabl e co nd ense rs we present h ere, have exclusive features 
which make them more v a luable than others, yet our price i s lowe r . Consider 
these three features alone and you will be convinced: F I RS'l'- 'fH ESE COX­
DENSERS AUE THE ONLY ONES lUADE ' Vl TH A •r n.ANSPAR EN'r CASE I :\' 
" 'HICH OIL CAN DE USED "\Vl'l'HOU'I' l'l' LE1UCING. In this way the co n den~er 
capacity can be increased FIVE 'l'l~lES and at t he sam e tim e the co ndense r c3:n 
be used on hi gher potential currents than air insulated condenser s. Next, thi s 
condenser is the only one now on the market provided with screw holes so it can 
be screwed down to a table or instrument board. THIRD-'l':tllS COND ENSEH 
IS 'I'HE ONLY ONE NO'V ON THE lUAllJ{ET "\VI TH CONNEC'l' IO NS A'r Tlll:; 
DOTTOiU as s h own in the illu s tra tion. This form .of .construc t10n makes a b e tte r 
instrument and cleaner wiring for you. No longer 1s 1t i:iecessary t o run 1;1ns1ghtl y 
wires up to the top of your co nd e nser, for our con nect ions are only 1,~ . in. ab~ve 
the t a ble level. Cover is made of highly polished hard rubber composition ~1th 
n tnrge scule thot is eosily rc1ul. The h a ndle is knurled and a very convenu,rnl 
size. The pointer is very rigid and clear. a nd the h and le has an. exclusive 
feature permitting of it swinging a ll around in a complete arc or sto ppin g a t th ~ 
maximu m and minimum capacity. P lates are of a spec ia l metal alloy, properly 
spa:ced with separators milled to .0005 of an inch, and so s u pported th a t the~ ?an 
never slip or shor t circuit. The base is of one piece .of h ard :ubber compos1ti?'" 
with a beautiful fin ish that will s tay on. The case 1s a special h ard, clear flint 
glass cvlind e r. anrl by an exreed ingly simple arrange'?e.n.t between .sa me and the 
base, oil may be kept in it without the sl ightest poss1b1l1ty of leaking. 

No. 9240 has J 7 plates and a capaci ty of .0004 microf::trads. 
No. 9241 has 43 plates and a capacity of .001 microf::trads. 

No. 9240 "Electro" Rotory Va r iable Condenser, 17 P lates, s ize 
4 Y,. x2% in • ....... . .. . ...... . . .. .... ....... . .. ...... . ...•.. 

Sh ipping we igh t 2 lbs. 

No. ll241 ''El ectro" Rotary ·vurinble Contlen f4er. 43 P lates, s ize 
41183:2% 10

• · · • · · 'Shi·pp(r{g ·~r·eig·ht ·a· ib~: · · · · · · · · · · · · · · · · · · · · 

$4.00 

$6.00 

L et u s s~ncl you free with ou r compliments lesson No. 9 " The Receiving 
A i•irn rota" of our famous "WIRELESS COURSE:" telling you a ll about "Poten­
tiomete rs." 

Just attach coupon No. 9 to your order. For information see free Wireless 
Course offer in this catalogue. 
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The "Electro" Fixed Variable · Condenser 
. T his is one of the greatest innova tions eve r originat ed by u s . The case con­

tains two . fixed condensers of different capac iti es. lf th e switch le ver is on 
point 1 t he two condensers are in series; this is the lowes t capac ity available. If 
lever is moved to point 2, the smallest co nden ser is in circuit. On point 3 the 
large condenser is placed in circuit. Thus it will be 
seen t h at three dis t inc t capacities are provided for in 
t h is condenser. It is a proven fact that different sta­
tions a r e hear d with varying degTees of intensity all 
depending on the capacity of the ground (blocklng) 
con denser. Very few persons r ealize that they cannot 
hear certain stations for the so le r easo n tha t their 
grou nd condenser is either too high or too l ow in capac­
ity. For that reason this new style condenser was 
evolved by us and it has found the instant approval o f 
thousands of wireless enthusiasts. 

It is of especial va lu e when use d on regenerative 
wave circuits where a variable condenser ii< desirable, 
yet fixed capacities are espec ia lly needed. It a lso fits 
in perfectly on small r ece ivin g outfits as e ither a pri­
mary or secondary loose co upler condenser. Its co n-
venient shape and rotary system of operation is what No. 10000 
will make i ts first ap pea l to yo u . 

Th is instrument is built on strictly scientific prin c iples after the latest 
resear ches in condenser building. A special grade of dielectric is used and the 
capacities of the condensers are correct and bala n ced to m eet a ll r egul a r wireless 
r equ irements. The switching arrangement is uniqu e a nd we absolute ly g uarantee 
t ha t ne ither t he switc h lever nor the switch blade will co m e loose e ven through 
excessive u se of the instrument. Contacts are of the self cleaning low r es istance 
type. · 

T he case is of solid hard rubber composition, as is also the thumb screw, 
which latter is polished; there are two stops to check the lever. 

S izes are 4 in.x1¥., in. Shipping weight 1 lb. $1 75 
No. 10000 "Electro" Fixe d Vurlnble Comle nser ....•............. . . . . . • ; • 

The "Electro" Sli<lers 
T he accompanying cut (actual size) shows our h a rd rubber 

ball bearing slider (pa tented Feb. l, 1910) . It is th e acme of 
pe r fection and surpasses in efficiency, quality, accuracy, any 
slider ever placed on the market. 

As it is non-metallic, it s l ides ove r the rod with astonish­
ing ease. NO JUICROPHO NI C CONT ACT S are possible with this 
s lider, n o j a rs in the telephone. The brass ball is pressed 
even ly on the tuning coi l wire, while th e phosphor bronze 
spring which makes contact with the rod, presses firmly on the 
ball, ensuring perfec t contac t at all tim es. 

It can never stick, but respo nds at once. quickly and with 
ast onish ing ease. ALL OUR INSTRUMENTS ARE EQUIPPF.:D 
WITH OU R P AT ENT SL I DE R, 'VlT H OUT EXTRA CH A R GE. No, 2222 

NOVEL F EAT UllE . W e have d evised the same slider in 
BRIGHT R E D COJ\IPOSITION, for the Aerial slide, and therefore equip all ou r 
doub l e s lide t u ner s, couplers, etc., with one bloc k nnd o n e r e d slid e r . This origi­
nal feature is a distinc tive departure. Sizes over a ll %x%x'h inch. Our new 
slider fits any "" - in ch square rod. $0 40 
No. 2222 Hord Rubbe r Slide r (block ) comple t e ' vi th boll ond s pring .. • 
No. 22220 Hortl Rubbe r Slide r ( r e d ) comple t e with bo ll ttnd s 1>rln g.. . . $0 40 

Shipping w eigh t 3 oz. each. • 

High Capacity Condensers 
F ew articles are so h a rd to make and get good res ults 

f r om, yet are so important an articl e to the e lectrical experl · 
menter, as high capacity condensers. Those li s t e d by u s here 
are made of the very best grade of ri ce paper and tinfoil 
impr egnat ed with paraffine. Capacities, whi le high, a r e ideal 
for telephones or ringing c ircuits, fo r experiments with duplex 
telegraphy, artificial cable capa c ities, wireless t e legraphy, and 
as spark coi l condensers, etc., or any service wh e r e hi g h capac­
ity, low tension co ndenser can be u sed. The term i n a ls are 
b r ou ght out in a neat and substantial manner. 
No. 1582 Hig h Cn1>ac lty Cond e n ser s (% m i<'r o fo r o1I ) . 

Size 4'hx1 %. x 'h in .............. . . . .. .. . . 
No. 1583 Hig h Copoclty Conde n ser s (1 mlcroforo<l ). 

Size 4x2 % x 'h in .. . ... . ...... . .. ... . ... .. 
No. 1584 High Cepoclty Comle n ser s (2 mlcr oforods) . 

S ize 4%x2""x* In ............ . .. . . . .... . 

$0.60 
$0.90 
$1.25 

Shipping weight 2 lbs., any capacity. 
These Condensers ennnot b e u s ed fo r hig h tens ion work lVo; 1:.ss 
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The "Electro" Professional Wave Meter 
FOR WAVE LE~GTHS FROlll 180 TO 1,800 l'llETDRS 

The up-to-date wire­
less amateur to-day wants 
more than a sending or re­
ceiving outfit or both. He 
wants to know what he is 
sending and what h e Is re­
ceiving. Realizing there­
fore the need of the radio 
enthus iast for an accurate 
measuring instrument we 
devoted a great deal ot 
time and money to perfect­
ing one that woultl produce 
the maximum of results 
with the simplest of instru­
ments and with a maximum 
of accuracy even when in 
the hands of a mere novice. 

Our Professional Wave 
Meter enables you to easily 

No. 448S find out what wave length 
you are emitting and the r e­
fore to tune your station to 

comply with the law which requires an amateur station to use a wave length of 
200 meters or less. The law goes further and says you must emit a wave with 
a d_e c rement ?f 1/ 10 or less. Our wave meter enables you to so tune your station 
so 1t will emit a wave form acceptable to the government. 

In othei: words , ?u.r Professio!'al Wave Meter enables you to read wave 
lengths of either rece1v111g or sencl111g stations, also to obtain capacities, induc­
tances and decrements, a nd then when you are through using your wave meter as 
such, JUST ADD A LOOSE COUPLER. TAKE OFF YOUR INDUCTANCE COIL 
AND YOU HA VE A FIRST CLASS RECEIVING OUTFIT. 

WHAT IT CONSISTS OF 
. Our Professional Wave Meter consist!' of two standard and accurately wound 
inductance coils on a seasoned and pohshed m a hogany form having two neat 
separable connectors conviently mounted for connections to either of the coils 
This form is a l so called the exploring coil. When not in use it sets on a handy 
peg on the pol!shed mahogan y base. For connections we supply a 5 ft. silk cord. 
The di:tector IS our standard. No. 9?01 RADIOCITE DETECTOR whose sensi ­
t1v1ty 1s so well known that 1t requires no furth e r mention. The condenser is 
our accurate and never varying No. 9241 that is as near perfect as a condenser 
can be made. All are mounted on a beautiful hand rubbed piano finish mahogany 
base that will be an ornament to any station. Th e entire instrument rests on 
soft rubb~r ~eet foi: extra in s ulation. The directions that we supply are as com­
plete as It 1s possible to make them and yet are so simpl e that they require 
no expert or trained user to get perfect r esults with the instrument. For r ead ­
ings we supply an acc?rate plotted c urve that is of course absolutely essential. 
Altogether every part 1s of very high grade and assembled by expert mechanics 
so it will last and always be accurate and reliable. 

OPERATION: 
Do you want to find out what your emitted wave is? Simply bring the 

standa rd inductance near your sending h e lix or oscillation transformer. Move 
your condenser needl e to the position where signals come in loudest in the 
receiver. Note the reading on your condenser a nd look for that reading on 
your c urve which immetllutely 1ells you the wove length In meterH, without 
lengthy mathematics. To read th e wave length of an in coming wave bring the 
exploring coil close to your tuning coil or loose coupler and follow the same 
procedure. 

Accuracy is guarnnteetl wltl1ln 3 per cent.; sufficient for a ll commercial needs • 
and sur e l y for all amateur purposes. 

Remember we were not the first to produce a wave meter, but we are the 
last. We have profited by the mistakes and experience of others and can there­
fore assure you of the best at the lowest pri ce. 

For receivers we advise the u se of any of ou r better grade wireless receivers, 
but any good wireless receiver will po excellent work. Receivers are not sup­
plied with this wave meter. 

Is your station up-to-date? If not, bring it up-to-date by getting our Pro­
fessional Wave Me ter at once. 
No. 4488 "Electro" Professtonnl Wave llleter, complete .. .. . .......... $16.00 

Size 7xl4x6 in. Shipping weight 10 lbs. 

Gentlemen:- Jersey City, N. J. 
Am just after receh·ing my Detector nnd Buzzer nnd mu very much pleased 

with both, es1>ecinlly the Detector. 
ANDREW SCHl\IIDLAPP. 

'/ 
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The "Electro" Radiotone 
HIGH FREQUENCY SILENT TEST BUZZER 

This instrument gives a wonderful 
high pitched MUSICAL NOTE in the re­
ceivers, impossible to obtain with the or­
dinary test buzzer. The RADIOTONE is 
built a_long entirely new lin es ; it is NOT 
an ordinary buzzer, reconstructed in some 
manner. The RADIOTONE has a single 
fine steel reed vibrating at a remarkab ly 
high speed, adjusted to its most efficient 
frequency at the factory. Hard silver con­
tacts are u sed to make the instrument 
las t practically forever. There is noth­
ing to get out of order-for there are 
no set screws, no adjusting screws whic h 
in themselves proclaim an instrur{,_ent as 
unperfected. 

Yes, the RADIOTONE is SILENT. In 
fact, it is so silent that you must place 
your ear almost on top of it to hear its 
beautiful musical note. If you have to 
adjust your detector you appreciate just 
what this means. Nearly a ll test buzzers 
on the market to-day, scream so loud that No, 1800 
yo u hear them 15 feet and more away. 
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How can you adjus~ a. detec tor, when you hear TWO SOUNDS, one outside of the 
phones, the other inside of the phones? Nothing like this with the RADIO­
TONE. You h ear the sound where it belongs-in the phones. 

i------------------------------------------------------------------------------
: 15 Olli •tOM . WDIDMI H<io l 
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~ow do we do it? First the steel reed is so constructed that it canno t 
poss1bl;r create a _loud sou~d in the air surrounding it. Then by accoustically 
111sulatmg the entire electrical unit, and by 
providing a heavy felt base for the instru­
ment, all outside sound is done away with. 

The casing is made of hard rubbe r com­
position and there are three binding posts. 

Then, too, a big feature--COMPACT­
NESS. The RADIOTONE is small and takes 
up but very little room. Just the same, we 
wager you will give it a prominent loca­
tion on your instrument table, because it 
really >s an exceptionally beautiful instru­
ment, one you will be proud to show to 
your most critical friends. 

As already mentioned the RADIOTONE 
is equipped with an exceptionally heavy 
green felt sub-base. 

The RADIOTONE works best on a 
single dry cell. Two cells may be used, 
but we do not recomme nd this. The 
RADIOTONE can be operated continuously 
if desired, it will POSITIVELY NOT STICK. 

RADIOTONE LEARNER'S OUTFIT 
No instrument lends itself more readily towards learning the telegraph 

codes than tl\e R·ADIOTONE. An ordinary telegraph sounder outfit is worse 
than useless to learn the wireless codes because every time you depress the 
key and h old it down no sound is heard but the first click. It does not resemble 
in the least the sounds heard in a set of phones when receiving a Radio message. 
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The "Electro" Radiotone-( Continued) 
The RADIOTONE, however , l e n ds itself a dmirably to this purpose. It g iv es 

an exact re11roduction of a Radi o m essage a nd y ou ca n r eadily learn the codes 
in less tha n thi rty d ays with on ly a little pe r s iste nt practic in_g . 

Fig. 2 s h ows what a rea l learne r ' s R a dio Code Outfit consis ts of : You 
r equire first the RAD I OTONE; seco nd a dry cell; third, our No. 1024 Rece iver 
(7 5 o hms); fourth, our N o. 1118 T e legr a ph Key; fifth , o u r No. 10010 Conden ser. 
A f e w extra r eceive r s may b e connec t ed a s shown b y dotted lines, in case sever a l 
of y our fri e nds a r e learning the code with y ou. Don' t f o rget : in a ll cases the 
conde n s er MUST b e u sed. 

If you w is h comfort, orde r one of our headbands and an extra receive r , t o 
k eep the r eceivers to you r ear s . 

I NT E R CO!UlUUNI CATING RADIOTONE Ol!fTFIT 
Fig. 3 sh ows ano th e r s u gges ti on fo r a modern t e legraph line, t o practice 

t e legr a phy bet ween two chums' h o uses. 
A s w ill be n ot ed b ut on e m e t a l lic line wire is r equired, The return ci r c u it 

m ay be the g r ou nd a s ind icat ed. Each s t a ti o n consis t s of one RADIOTONE, one 
or m o r e d r y cell s ( accordin g to di s t a nce ); o n e of our No. 1118 t e legra ph keys; 
one No. 10010 J unior Fixed Conde n ser ; t wo N o . 1024-7 5 ohm r eceivers (of 
course a s in g le r eceive r m a y be u sed) ; one No. 8075 5- foot r eceive r cord, and 
o n e h eadband. 

It wi ll b e n ot ed that n o current fl ow s wh e n the k ey s a r e at r es t, and n o 
s witch es a r e r equired . A call b e ll is n o t r equired as the phones will sin g so 
loud tha t the t on e m ay b e h eard t e n fee t away. 

A s a rule y oung experim ente r s ge t little pl easure from t h e o ld-fashion ed 
s oun de r t e legr a ph s e ts, b ecau se th ey a r e too noi s y a nd p a rents u su a lly obj ect 
to th e in cessant r nt- t nt-lut. 

No s u ch o bj ectio n t o the RADIOTONE ou tfit . It is sile nt for a ll, except 
for yourself a nd your chum. 

Size of in s trume nt ov er a ll 2 '%,x l % in. 
No. 1800 T h e "Electro" R ADJOTONE, ns 1lescrlbed. ·. · · • · · · · ... · ..... $1.50 

Shipp in g w eight 1 lb. 

THE "ELECTRO" CODOPHONE 
(Pute nh• P ending) 

T h ll'4 In strume n t i mitates J, OU Ol, Y nn<l audibly Radio Slg nnh" Jt is moed 
i n lea rn in g t h e l\lorse o r Contlne n t ul Codes. It re1>laces the· buzzer prac tic e out flt, 
" " w ell us the re~""ltlnr t e legro11h " ounde r outfit. 

No. 1999 

Whnt this r emnrknble ins trument fs and doe ... 
The "Elec tro" Codopho ne is positively the only Ins t r u men t made t hat will 

Imitate a 500 cy cle note exactly a s hea rd in a W ire less r eceiver , so closely and 
so ·wonderfully c lear, tha t Radio ope r a tors gasp in ast onishment when t hey fir s t 
h ear it. A nd you n eed no r eceive r s ove r the ea rs t o hear the Im itation s lngl";g 
s pa rk, whic h sounds f or a ll the w orld lik e a high-pitc h ed dis t a n t powerful R adio 
Station . N o the loud-ta l k in g r ece ive r equipped with a h orn, t a lks so loud tha t 
y ou cnn J1 en;. t h e sound nil o ver the room, even if t here is a l o t of other noise. 

THAT'S NOT ALL. B y lessening or tightenin g the r eceiver cap. a ton e fr om 
the low es t , softest q u a lity , up to the loudest and high est screaming sound c a n 
b e h a d in a f ew secon ds. 

FURTHER H ORE, this j ack-qf-all- tra des marvel, c a n be hangl)d lnstan~ly 
-into our f a mous s ilen t R a dio t o ne t es t buzzer , s impl y by r e p lac ing t he m iital d 1a.­
phragm w i th a f e lt d isc, w h ich ·we furnis h with every ins truinent. · 

F OR I NT E R COH!UUNI CATION. U s ing two dry cells tor eac h tn s trument, 
two Codophones w h e n conn ected with o n <l wire a.nd r etur n g_ro u nd, can be used 
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The "Electro" Codophone-(Continued) 
for intercommunicati o n between two h ou ses one-h alf mi le apart. A n y one 
s tation can call th e o the r , n o swi t ches, no other appliances r equ ir ed. N o call 
bell eithe r, the loud-ta l ki ng pho n e t a k es car e o f th is . 

A S A-"' A R Jlf Y TYP E B UZZER. Last, b u t not least, two Codo11h on cs w i th 
two 75 ohm receiver s can be u sed t o converse over mile" of fine (No. 36 B. & S. 
Wire) so fine tha t n o o n e can see the wire. Or you can u se a long met a ll ic 
fe nce and the g round, o r yo u can comm uni cate over y o ur 110 volt lin e up t o 
several ntiles, u s ing no 'vlres, only t11e ground. 

F u ll directi on s h ow t o do a ll th is f u r ni s h ed with each instrumen t . 
One out fi t a lon e r e pl aces the old - fash io ned lear ner's te legraph se t , consist in g 

of key a nd sound e r , w hich is a ll r igh t to learn t he te legraph code b u t not t he 
wireless codes. 

The " E lec tro" Codo11hone i s a h a n dsom e, well made in s t rument, foo l p r oof , 
and built f o r h a rd work. Contacts a r e of h a r d silver 1h inch in diamete r , that 
will o utlas t the ins t rumen t. H o r n a n d housing is of metal t h roughout, horn 
a nd k ey l e ve r nic k e l pla t ed and buffed. 

T here is a l so a n eat code chart and fu ll d irections enabling a n y intell igent 
y oung mnn o r g irl to l earn t li e codes withi n 3 0 110")'"'• practising one-half hour 
a day. 
No. 1 090 The "Electr o'' Codo 1>l1o n e, as des crib e cl , con11>lete. S ize: $2.75 6 %x3x2% " . .... si-;ij,"pi ~·g ·..;...·e-ig.ht ·a· '1 iJ~: .. . ...... .. •. . •..•.. 

"Electro" Loud-Talker 
We present h erewith t wo li t tl e in stru­

m ents for wh ich we have h ad a lo ng and 
p e r s is t en t demand. 

T h ese o u tfits have been gotte n u p so lely 
for the Expe r imenter and for t hi s reason 
we a r e se lli ng them "Knocked Down." In 
o t he r words, the instrume nts come nil ready 
for you to n~se1nhle, al l the parts, screws, 
nuts. washers, etc .. be ing furnish ed. Com­
p lete directions how to assemb le accompany 
each set. With a pair of pliers and a screw­
driver, t he outfit can be r eadily put to­
gether in Jess than twenty m111utes. 

T h e most important point is that the 
te lephone rece ive r spool comes a lready 
wound comp lete, and the Experimenter wi ll , 
t h erefore, not need to wind his own sp_ool. 

The o u tfit when assemb led comprises a 
h igh ly sensitive CA IUION DALL MI CRO­

PH ONE w ith carbon d iaph ragm of exactl y t he 
same t vpe as is used with our Detccta 11hont·. 

T h e· "Back P late" which holds t he carbon 
ball s h as five cup shaped pol ish ed dep r ess ions. 

each accomm odat ing about twelve t o fifteen of t he 
spec ia l car bo n ball s furn ished i n a bott le. . . 

Th e r eceiver is o u r No. 1024 style with t h e dif ­
fe r e nce that no magnet is u sed in the same for the 
r eason that the function of this instrument is e lec-

No. 205 tro magnetic. the same as a ll loud-talking phon_es. 
Th e spo o l is wound with s pecia l enameled w ire fo r five ohms, standard with 

o ur ~~~:Cf~~f'r~;:;,~ nt wor ks best on t wo dry cell s, and particu la r at_tent ion is 
ca lled to the fac t t h at in o r de r t o wor k, the loud- t alker r eq uires a fairly heavy 
current a nd f or tha t r eason th ick wi res must be u sed _for c?n n ect111g the tran s­
.mitte r wi t h the loud t a lk e r. H t his is not done, the v'?1ce wi ll be weakened con = 
side r abl y. If no h eavy wire 1s a t h and , more batteries must be used to com 

pe ns#?th this instrume n t n o switch Is requ lre1l ; if ?ne is throu~h tal king a ll tha t 
is n ecessary is to l a y t h e t ran smitter f uce 1111, w h ich automaticall y cuts out t h e 

currtns1Es· This ins t rum e n t can be u sed t o transmit phonogr aph mu s ic from one 
· th r · used as a netect aph o n e· as a Radio Amplifier ; as a telephon e 

room ~o a ng e lac in th e r egula r t eleph oi1e r ece ive r aga inst th e sen si ti ve t r ans­
ex:\~n s)i~na; ~ P.Howl~r" (Whi s tlin g Mi cro- t e lephone) ; d ictat in g t o s te nograph~r 
m1 er ' I t t a lk " t hrou gh" w indow (Loud- T a lke r o uts ide 111 

~:r:et~fc~~~;h~~~ ~~a~
8

s~Wte~ fi~n~~·leeJ~~~;)a~~~~-g ~~~':i:a~~~~gf°er,_~·:~!~~~~~;~ 
~~~ !fi~~fo'iij~og t~elucc~~ftiva:iu siness selli ng t hi s appli ance to vari o u s merch a n ts 

:~ea ~:J~rti~:it \~io~~gn ~n~~r~~oe~~- paf;f ~·eg:\~ t~Yneset~~igt~o';,0s~d e~~ .. f~~~ i ~~~2~ib 
"No. 204 " E lectro" Loud-Talke r Outfit P nrts " l{ oocked Down ,'; ~~°'l'~~t~ $4.50 
)V o. 205 "Electr o'' Loud-T alker Outfi t , snm e ns n bo, ·e exce1• 10 " 

1 eadv a ssembled nod t est ed nt fn e t or y. Set com11le t e . . . . . 
a r " Shipping w e ig ht 1 l b. 
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The Electro "Government" Phones 
Highest Precision P h o n es lUud e i n the United States 

(Adopted by several Governments) 

CONSTR UCTION : 
3,000 
Ohms 

The magnets are wound with 
No. 43 B. & S. ENAMEL COPPER 
WIRE. The magnets are a great 
deal more powerful, being made 
of the best Imported Swedish 
tungsten steel, which we guar­
an.tee. The Magnetic power of 
this receiver 1s the highes t of 
any and this accounts for the re­
markable sensi tivit'y and long 
distance receiving powe r of these 
wonderful phones. 

:So. 6666 (Paten t Pend in g) 

It does all this and then some : 

We lay particular stress on 
the magnets of this r eceiver and 
we guarantee that the m agnets 
will not lose their strength for 
two years. We realize a wire ­
less t e le1>h o n e r eceiver Is not be t­
t e r thnn the s tre u g t h o f Its mag ­
n e ts, hence we h ave extended all 
our energies towards producing 
something that can be relied 
upon, practically indefinitely. 
. . While this headgear is the 

lightest on the market to-clay we 
have not sacrificed its efficiency, 
as may be easily ascertained 
when testing out the sets. B a ch 
r eceiv e r i s u ·ound t o 1,500 ohms, 
gh•lng 3,000 ohms per He t. 

These phones as well as a ll 
o ur others are now equipped with 
our fa1nous hGerns buc k Pnte nt" 
C~n1uon- Sense H e adbands . 

Our Mr. H. Gernsback had 
been experimenting for years be­
fore this extraordinary simple as 
well as efficient headband was 
finally developed. 

Greatly annoyed by headbands 
that would not fit the head 
permanently, that would not hold 
the r ece ivers tight to the ears, 
tha t caught your hair, that were 
heavy and hurt your head, he 
developed the present band that 
has none of these faults. 

1° Will not catch a nd tear your hair; as ALL doublebancl hea dbands do. 
2° Utmost comfor t assured-molded soft rubber pad does it. 
3° Fits any head instantly. Can be s hortened or lengthened simply by 

unloosening chucks. 
4° Lightest band on the market-weight 5 oz. 
5° Fits the receivers to your ears perfectly and k eeps them there excluding 

all outside noises. 
6° Band on head, is a lmost invisible, consequently not unsightly as are 

ALL others. 
7° No metal touches your h ead-no shocks, no leakage. 
8° Has less parts than ANY other band, co nsequently gives less trouble. 
9° The powerful Hard Brass spring wire keeps the phones p r essed to 

your ears, with an even pressure ALvVAYS. You can't possibly shake the phones 
from your head. 

10° Beautiful hand-buffed nickel finish. Sanitary soft rubber pad. 
Unt il you have worn a "Gernsbuck P a tent" Common-Sen s e Hen<lband you 

don't know what p hone comfort is. 
Other points of superiority: Light rubber cap, highest insulation. The 

·phon es will fit the ear snugly to exclude all external noise. We use a five - foo t 
cord with two tips. $9 00 
No. 6666 E lec tro ''Governn1ent" P h ones, u s d escr ibed .. . .... ....... . . .. • 

Shipping weight 2 lbs. $4 00 
No. 6667 Single llecelver ( n o band or cord ), 1,500 Oh1ns.. .. ... .. .... .. . • 

Shipping weight 1 l b . 
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The "Electro" Amateur Wireless Phones 
We herewith present our 

amateur type wireless phones 
which are superior to anythmg 
as yet. These phones are wound 
to 1,000 ohms each receiver and 
a r e wound with No. 4 0 e namel 
c oppe r , v ire , have doullle pole 
mugnets , whi ch are extremely 
powerful and made especially for 
wire less. 

These phones as well as all 
our others a re now equipped with 
our f a 1nous ''Gerns buc k Patent" 
Common-Sen se H endbunds . 

The receivers fit the head 
perfectly. The weight is 12 
ounces. With this set we furni sh 
a finely finish e d five-foot bifur­
cated green cord with nickel ­
p lated tips. 

No. 8 070 Two Thou s and 
Ohm Phone>1, a s $6 00 
d escribe d . . . . . . . . • 

Shipping weight 2 lbs. 

No. 8 071 llecel»e r only ( 1 ,000 
Ohms) , u s f urnis h e d w ith 

::ie) 8~'.~ . .<.~~~~~~ $2.45 
Shipping weight 1 lb. 

No. 8 077 "Gerns back Pat e u t " 
Double H c udba nd ( fits our 
No. 1024, 1024n, $1 40 
8071 ) . . . . . . . . . . . . • 
Shipping weight 1 lb. 

No. 8075 Five - foot b ifurcate d 

~:er. e ~ ... ~. ~. ~. '.1'. $0. 75 
Shipping w eight 4 oz. 

lle ad about c on8truc tlon 
nntl adveutnge8 o f our CO!Ul\ION­
SENSE H E ADUAND S on 11reced­
l n g page. 

2,000 

N o . 807 0 ( l'u t e n t P endi ng) 

THE "ELECTRO" "JUNIOR" 
Wireless Phones 

These phones are exactly the same as our 
No. 8070 desc ribed above with the exception that 
instead of using No. 8071 double pole receivers, 
we furnish 2-1.000 ohm No. 1024a single pole re­
ceivers. While these are single pole r eceivers, 
it should be borne in mind that in connection 
with silicon or galena detectors, such phones will 
almost prove as sensitive as the No. 8070 kind. 
These phones are marvelously sensitive and will 
give a click wh e n the two moistened tips are 
contacted with another piece of m etal,-a test 
w h ich very few high priced rece ivers will stand. 

These phones as well as a ll our others a r e 
n ow equipped with our famous "Gernsbnck 
Patent" Conunon-Sen se Hentlbnntls . 

Until you have worn a "Gerns bnck Patent" 
Common-Sen se H eadband you don't know what 
phone comfort it. 

The "Electro" Junior wireless phones consist 
<:If two receivers. "Gernsback Paten t" swivel 
soft rubber pad headband and five-foot bifur­
cated cords are furnished with this set . 
No, 8 090 2 ,000 ohm Junior ' Vire less $5 00 

Phones, a s d escribed p er set . . • 

2,000 Ohms 
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Shipping weight 2 lbs. No. 80110 (Patent Peutlln g} 
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The "Electro" 1000 Ohm Single Pole Receiver 
. It isn't often th a t we can o ff e r yo u so valuable a piece of a pparatus a t so 

lzttle money. Here is a case in point. 
Our No. 1024A is a carefull y designed wireless r ecei ve r of the single p ole 

t ype and one which with certa in types of detectors s u c h as 
th e silicon, galena, carborundum, etc., wi ll give excellen t 
res ults. This is not a ch eap te l ephone receiver wou nd t o 
a hi g h res is t a nce and the n call ed a wi r eless receiver but 
it w as actu a lly designed for the purpose we advertise. 

To make you fully appreciate wha t this phone is, l e t 
us tell h ow it is made and yo u judge fo r y o urself. 

Th e shell is of polished hard rubbe r co mposition, l ight 
s tron g, and durable. The earpiece is of the same material 
and designed to be comfo rtab le yet exclude exter nal noises. 
Shell fits ou r r egula r h eadband. The m agnet is a very 
fine spec ia l tungsten a lloy magnet steel, very in genious ly 
s haped. It will retain its magnetism unde r all condit ions, 
s h ort o f abuse. 

The winding is a full tested 1000 OHMS IN No. 40 
B. & S. BLACK ENAMELED WIRE. It is wou nd on a 
spec ia lly soft Swedish iron core . Every rece iv e r is tes t ed 
for resistance and in s ulat ion. Diaphragms are of select ed 

No. 10 2 4A. stock and hand sorted. 
After r ead in g thi s d escription do you do u bt that we 

are proud of our No. 1024A Receiver ? You wi ll never 
r egr e t buying one or a p a i_r. Th e ir se n s itivity far excels many do u bl e po le 
r ece ivers. Size 2¥.,xl'h inc h es. . . $1 75 
No. 1024A R ....... h ·pr 1000 ohrus u s desc ribe d. l_.rice. .. . .. .. .... ..... . • 

N o. 1oao 

Shipping weight 1 lb. 

The "Electro" Double Pole Receiver 
The do u b le pole rece ive r No. 1030, whic h we il lus t ra te 

h e r e is of course m o r e powerful than the No. 1024 type. The 
No. 1030 receiver is woun d to 7~ ohms and h a~ t wo powerful 
m agn ets and double poles. Thi s t e lepho n e rece iver is suit­
ab le for a ll kinds of t e leph o ne work whe re a powerful doub le 
pole r ece iver is wanted and is a lso found of great use in 
wireless telegraphy w h ere a low resista nce receiver is de­
sired. 

Of co urse. it can b e u sed in the same way as o u r No. 
1024, but in a ll cases it will give better r es ults j ust as you 
h ave a ri g ht to expect for it is doub le pole and st r o n ger. 
. O_ne _of the u se s. m any o f our c u s tomers have been pu t ting 
1t to 1s 1n the making of m1crophon1c te le phon e and wire less 
amplifi ers u s in g it as a second step up from th e tra n s mitter 
u sed. In that case a high grade low resistance receive r is 
required and high grade r ece ive r s are the on ly kind w e make. 

It ca n a l so be u sed as a seco nd r ece ive r for r egu la r te le ­
phones in that way provid in g one r eceive r for each ear . 
Try it once and you will a lw ays h ave it on your phone. Keeps 
ou t o uts id e no ises and lets you h ear on both ea rs as natu re 
intended. Simply connect it in parallel to y our present re­
ceiver using one of our si n g le r ece ive r cord s . 

Sizes 21hxll,i inch es. $1 40 
7!'> O hn1 n ecei,•e r , n H d eHcr ihed. Pri t•e . ... . . , .. , . , . , . . . . . . . . . • 

Shipping w e ig ht 1 lb . 

When orderin g a ny of our P hon es, don't forge t that we will g lnd l y sen d 
you FREE with o ur com pliments Lesson N o. 2 "'l'he Prlnc l11leH or !Uugnetl8m" or 
Lesson No. 9 " H ~t.·ehr ing .A ttt»:trntus" or Lesson No. 18 "The 'Vlrele ss 'Jiele1thone" 
of o ur famous "WIRELESS COURSE." 

Everything worth knowin g about R ece ive r s is ex p lained in t hese lessons. 
Ju s t attach your free co upons to your order. For fu r ther info r mation consu lt 

free Wireless Co urse o ff e r in this catal ogu e. 

Gen t le m e n :- S nrntogn S 11rlng·s , N. Y. 
I h ave j u s t recei,~ed y our r e 1Jly con cernhtg th e ''rire I 'vound on that J\lagneto 

gen e r a t or n1ul "'n~ exceef1ing l y Jt l e n ir;;ed 1o uote y our kindness fn s u c J1 a tltfng 
88 

th i"'· I bou g ht <• o n s id e-rnhl e ,::oocl s fro1n you nntl th ey 've re nl\vn)~s sutlsfne tory fn 
b o th qua lit y nnd JJrl <'e. CHAS. i'll. COGAN. 

The Electro Importing Co., N. Y., Mfrs. 

SEVENTY-FIVE OHM PONY RECEIVER 

N o. 10 24 

Our No. 102 4 Pony receiver 
is without doubt the b est 
article for the mon ey to-day. 

Points of superior ity : Hard 
rubb er compos ition shell beau· 
tifully po li shed . Powerful per· 
manent stee l magnet, soft iron 
core, fibre coil heads, very thin 
diaphragm, brass posts in side . 
Han~er can be unscrewed and 
rece iver will th en fit our No. 
80 77 headbands. 

SOME USES.-For all tele· 
phone work. Also for making 
th e small testing outfits for re· 
pair men in c ircu it with only 
one dry cell or fl ash light bat · 
tery. tVhen connected in par· 
all el with your telephone r e· 
ceiver, you liave a double .r ~· 
ceiver, an invaluabl e acqu1~ 1 · 
tion to those who phone tn 
n oisy places or to people hard 
of hearing. It can also be 
u sed for wireless though its 
low resistance won 't permit of 
such good results as a hi gher 
resistance phone. 

This rece iver is s in gle pole; 
214. xl ',{, in ches; weight, 4 
ounces; resistance, 75 ohm s. 
IF TWO OF THESE RE· 
CE'IVERS ARE USED IT IS 
POSSIBLE TO SPEAK AT A 
DISTANCE OF 150 FEET 
WITHOUT USING BATTER· 
IES ONE WIRE BEING SUF· 
FICIENT IF GROUND IS 
USED. Our No. 1030 r ece iver 
will of course g ive even better 
results . 

FOR TE5TING ARM 
ATURE~ FIELDS. 
COILS ETC. 

N o. 1024 Pony R eceiver , 7 5 o hms , n s d e8crlbe d .. .. . ... .... .. .... . . •.. 
Shipping weight 1 lb. 
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$0.80 
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Minerals and Crystals 
When you buy a mine r a l or wi r e l ess crystal I 

few ,things. First you want to know value. EV:~~~ aC~YnJerested in -Only a very 
TESTED FOR SENSITIVITY. Don't pay more fo TAL E:'OLD BY US IS 
g r ades. Now for quantity. Note th a t w e se ll by r so-~alled "speclol" a nd "extro" 
we say you get a n ounce you ge t an ounce not n wel1g t wher e ver poss ible . When 
to you . Now on delivery: we carry more ~ireless 1:r,j~~·rai;~~ s1;'."e~s a big saving 
concern 111 th e wor ld. '\Ve i;-uoruutee 11rom1>t dellv r ' B . oc than any oth er 
rndt~elle r s of thi~ c l ass of m a t er ia l we are n a turau; ~ftered1~g th~ ~argest b uye r s 

n at way by buying your C r ys t a l s and Minera ls from e . p1c of the world. 
thed best. tested .goods th a t are found at the lowes t poss·ir e E .. I. -Co., you buy 
o r e r will convince you of o ur c l a ims. ' e prices. Yo ur first 

BORNITE 
Used a g r eat deal ab r oad Can be 

u ~ed w ith. a p h osphor bronze contact 
~~~~~· or w1 th zincite. :'11:arvelo usly sen s i-

.No. 2416 n _ornite, per oz . ... . $ 5 
Shipping weigh t 2 oz. 0.4 

GALENA 

N o. 2:>04 

This mineral is thought by many to 
be one of the m ost sensitive discovered 
so far. Used to best advantage by h av­
mg. a fine phosphor bronze o r b r ass w ire 
sprmg, size about No. 26 B. & E:-. , press 
~·ery lig htl y on the Gal ena. We carry 
o nl y a specially sel ec ted cubic c r ystal 
grade. 
No. 2:>04 Gnleno, per oz . . . . .. $0.25 Shipping Weight 2 oz. 

COPPER PYRITES 
V e ry sens iti ve a nd very stabl e. 

Even se1:siti';'eness a long whole surface. 
Not easi l y Jarre d out. Use phosp hor 
bronze co ntac t wire. GUARAN'l'EED 
100 PER CEN'l'. P URE. 

No. 241Uoz.CQL•l~~~ . P.): ~i.t~~'. . 1~er $0.45 
Shipping weight 2 oz. 

l\IOL YBDENITE 
. This n ew substance is the only one 

d1sco".ered so far which does not get out 
of a dJu stment, when u sed in a sensitive 
Detector, a nd when p laced n ear a send­
mg gap. Most substitutes suffer a g r eat 
d eal f_rom s trong sending c urre nts, but 
1t 1s impossible to damage the adjust­
ment of th e Molybd e nite Detector, and a 
heavy drnc harge does not affect i t. 
Molybde nite. proves quite sensitive whe n 
di s t an t s t a tions are t o be p icked u p 
No. ll210 ~lo l:Yb<lenlte, 11er oz. $0. 70 Sh1ppmg weight 2 oz. • 

CARDORUND Ul\I 
. E'Pecia ll y sel ec ted for experimenting 

w ith. ~he Carborundum Detector. Quite 
sens1t1ve. Used by comme r c ia l co m­
panies fo r many years . 

No. 9:108 Ct:.:-z~o~~~~l .u.~1~ . . ~, .e. ~ $0.40 
Shipping weight 2 oz. 

ZIN CITE 
The a ri s tocrat of all wireless min­

erals. Too well known a nd too fa . 
famed to praise it here. Undoubtedl~ 
the mos t sen s ith·e of nll cr.,stnls 
GUARANTEE D 100 PER CENT. i•U R E . 

·No. 2417 Zlnclte, per oz $1. 75 
.Shipping w eight ·2· oz: 

N o. 2418 Zinclte, "A oz . . . ... $0.45 
Shipping weight 1 oz. 

SILICON 
There a r e two kinds of this ma­

terial: E'.'i li con c rystal s a nd fused S ili con 
The .former, m a nufactured in thi s coun: 
~ry, 1s absolute l y unfit to use· the la tter 
impor t ed by u s, is the on ly kind that 
shou ld be u sed . It comes in c hunks and 
~oemewhhadt redsemble s graphite. lt is 
,. r y ar an extremel y b rittle. 

No. 9209 Silleon, 1•er oz . .. .. $0.45 
Shipping weight 2 oz. 

No. ll209o Slllcou, >,4 oz .. . . . $0.20 
Shipping weight 1 oz. 

IRON PYRITES 
Our iron pyrites is a ll imported 

Spani s h . stock that m ay be u sed for 
;i1t~~. without dete rioration. Very sen-

N o. 2505 Iron Pyrites (Ferron), ex­
tremely senslth•e, $0 40 11er oz. . . . . . . . . . . • 

Shipping weight 2 oz. 

PEROXIDE OF LEAD 
N o. 2506 Peroxide of Lead, 

11ressed tnbl e ht, ea. 
c 0 111-

$0.40 Shipping weight 2 oz. 

l\llNERAL SETS 
No. 2502 z1:~1:~" DIHl Cop1>er p Y -

p e r se t .<."~~~ 1.~~~~ $0.95 
S hipping weight per set 4 oz. 

l\IINERAL ASSORTMENT 
Con sis t ing of generous pieces of 

each of the nine mineral s a nd crystal s 
s hown o n these pages. An excellent as­
sortment for the wirel ess experimenter 
Eac h mine r a l in a separate box. N~ 
R adloclte supplied. 
No. 2346 l\llnernl Assortment $2.00 

( 9 minerals) ... .. 
Shipping weight 1 lb. 
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RADIOCITE 
TESTED FOR SENSITIVITY 

The most wonder­
ful of all \\Tireless 

Crystals 

Use Radiocite in 
your detector and 

then forget it 
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The Wireless Crystal that DON'T Jar Out 
R ADIOCITE is the most wonderful of a ll rad io c r ys t a ls. It is mo r e sensitive 

tha n Galena a nd far more s e n sitive than ANY o the r crystal or mine ral. RADIOCITJ<:: 
i s a spec ially sel ect ed grade of a rare c rystal chemically treat ed. 

The mine r a l that l ooks like liquid 
go ld. It h as a hig hly, wonderfu ll y pol ­
i shed surface giving it a p e rfec tl y bur­
nished a ppeara n ce. This c r ystal i s now 
in u se by sever a l governments, and is 
conceded to be the most satisfac tory of 
a ll. It i s u sed with a m edium s tiff phos­
phor bronze s pring, or with a stiff s ilve r 
wire, about No. 30 B. & S. Gauge. One 
of the important featu r es of RADIO­
CITE is tha t it does not jar out easily. 
Each c r ystal i s tested out indivitlually 
tor sensitivity and guaranteed. RADIO­
CITE com es pac ked separ a t el y in a box, 
wrapped, and full directions for use ac­
company i t . RADIOCITE can b e mount­
ed like any other crys t a l; it may be 
c lamped between springs, but it is best 
to set it in Hugonlum sof t metal. 
No. 3939 Generous piece o f tested 

:r~1.?il ~· ~·I·~·E: $0.60 
Shipping weight 2 oz. 

Cleveland, Ohio. 
E lec tro Impo rtin g Co., 

233 Fulton E:'t. , 
N e w York. 

Gentlemen:-
Your piece of r adiocite r ecei ved 

in excell e nt condition a nd a m g la d 
to inform you tha t i t is without 
doubt th e bes t mineral ever put 
on the m a rke t. It has a n y si li con 
or galena beat forty diffe r ent 
ways and back again . I have 
tri ed it o ut on a n indoor se t con­
s is ting of a pi ece of bare copper 
wire 20 feet long, a gas pipe 
ground, a fo1·ty cent detecto r and 
a pair of 2000 Ohm pho n es. Th is 
set was used merely for the pur­
pose of t es ting R ad iocite a nd th e 
r esults obtained " knocked me off 
m y feet ." I h ave not ye t tried it 
on my big se t but if it works as 
good as it did o n the small set­
why, I'll have "son1e" set. 

Yours truly , 
L. PLACEK, 

316 W . 84th St., 
Cl eveland, 0. 

The one up-to-date mineral which 
every nn1nteur mus t hnv~e:·:__ ___ --=====-----------------• 

Wireless Code Chart 
This code c hart has been brought out by us pursuant to 

a l arge d emand by our enthusias t ic wireless friends, who 
like to have the t h r ee codes, the Morse, Contine ntal a nd 
Navy, before their eyes whe n sending or r eceiv ing messages. 
This i s truly a beautiful c hart, being a rranged in such a 
manner tha t a letter or figu r e can be " spotted" in s tantly, 
without the eye sear c hing for prec io u s seconds. The dots 
and dashes are ve r y heavy a nd large and can easi l y be read 
10 f eet off. The r e a r e, in addition, a li s t of abb r ev ia t ed 
numerals as used by Continental operators; a l so the usual 
wirel ess abbreviations used by mos t of the fraternity. 

The chart measures 9xll inches a nd i s printed on s tiff 
cardboa rd . It will m a ke a fine add ition to any w irel ess 
station a nd it wi!l make the l atter look businesslike. 

Com es In blac k on white backgr ound onl y. 
The lates t feature of thi s articl e i s tha t o n the back w e 

n ow h ave the Inte rn at ional Morse Code and conventional 
signal s, a l so the list of a bbreviations t o be u sed in r a di o 
communication a nd as adopted by the Internationa l Radio­
t e l egraphic Convention. Room is a lso l eft fo r a private 
code if desired . 

$0.15 N o. 2501 '\Vireless Cod e Oh art ..... . .......... . 
By mail, e xtra $0.03. 

15c 
WIRELEH caau. 

No. 2501 
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The "Electro" Rotary Potentiometer 
( NON"-I ND UCTIVE ) . PATE NTED FED. 28 th, 1911 

There are several unique f t . 
our ins t rument wh ic h above a ll ~a kures incorpor ated in 
space being on! 4 . . a es u p a m m1 mum of 
main 'body be ing Yon l ym')i, ~~~mete r, t he t h ickness of t he 

' We use i n th is ins t rument 1 · h . 
graphite rod and the res1s a u g. r_es1s t a n ce car bon ­
prox1mate ly 300 ohn t~nce_of th is m s tru.m en t i.~ ap ­
for w ireless u se on1~· ~~oe:f~r i en~e ~as tau ght u s t ha t 
d r ed ohms are gene r a ll d ne u n red to t wo hun­
rods fo r this new instr~~~~t' ;v~ ~ooono t f urni sh ex t ra 
all the wants of the 0 n ohms w ill cc , e r 
most important part is ri~~\o; and expen':'lenter . The 
not straight on a Ion . e movem~nt is ro ta r y a nd 
mstrument. It will b~ ',~~li ;;d u~1edt mt h o UJ: o ld sty le 
advantage as the rotar 1a is 1s a g r eat 
ments co~es i nto for Y movement for w ire less instr u-

No. 1!255 adju_sting knob earn~: ~o;;i;td. m~re every year . The 
t emp1r1cal scale wh" 1 · e i w 1ch moves over an 
or as he w ill a l ways know just how much I C 1 is a grea,t advan tage t o the opera -

eas1ly remember the proper regu lation curren t to give his de tec t o r a n d wi ll 
. A ll the msu latmg parts of th · · 

which makes It the most attract1~e111:t rument a re made of molded hard rubber 
~~~~kr:· b 'I'herde is ~othing t o shrink or ~a~-~at;',~ t~fs tf11 st sort ever p laced o n the 
. . eyon crit1c 1sm . The conne t• ns rument ancl the con struc­
ready ancl there is noth ing to wea r ouct 'g~' is pos1t1ve. The ins t r u ment is a lwa s 
~s edbedded m the har cl r ubber and it wi ;l to ~'i, r ep laced. The car bon -graph ite r~d 
hir/~~g~~r ~~e ~o inter is ni c ke led and ;glr sht~~ak ~~{en i f ~ he_ ins t r u men t sho uld 

men~_for us~ w i i~ t i~~m~!~~o~~nt~~~~~~~~r thumb hand le is slc~nech.s ',\'~ 1~~~af~~os t~'~~ 
ize ove r a l l 4xl 1h in . weight f . 

any potentiometer. Inst r u·,;,ent i. 1 ~rnr ~unces. Connections are 
No. 9255 "Electro" Rotury P t s st _11ppec ready fo r instant use. 

t he same as fo r 
. o en 101netc-r ( r•uteutetl) 

Shipping weight 1 l b. · · · · · · · · · · · · · · · . . • $2.75 

Telephone Cords 
.. :; _ ~OOT GREE~ COT'l,o~- nIFUlt.C1\'l,ED 

l\'o. 8075 
c:o1 d is used on our No. SOiO telephones; w ith CORD. Thi s 
a~d 4 lo;ip connection s. (See ill ustration ) 2 nick e l t ips 
No. 8 07.> Ench .. · $0.7S 

r, FOO'l' SILK nIFU JlCA'l'El~ ·J~~r"ii~·~ ·.;,~i~ht ·; ·~; .. .. .. ..... . 
with ;.: tit>" und 4 10011 connections • (Sh i"p"ped on our No. <1666 receh'erl!I 
Eac h . . . . . . . . . . . . . . . . . . . . . · ing weig h t 2 oz.). $ 
:I FOO'l' 'l'ELEPHONE COHO . ~~1'1i1' ·,; ~ •• t . j . · · · · · · · · · · · · · · · · . 0.85 
to fit No. 102411, No. 8071 lleeeiverl!I - ( Sje u . tl11s n.nd 2 1001> conn ection s 
Each . . . . . . . . . . . . . . . . · • lipp ing weig ht 2 oz. ). . $ 

c::: N o. 4ooa· · ;j· FoC:>"·•; "i·.E . .LE;'riioN'E ·c · · · · · ·..... . 0.45 

No. 6661! 

No. 4005 

No. 4003 
W ';' ll lini><hed throug..'out OR(s'?iwlth 4 metul tips. 

weigh t 2 oz. ) Euch . .... : .. .. . . 
1.~~ i-~g $0.45 

No. 6083 

No. 10003 

RECEIVER DIAPHRAG ~f (Ferrotn1e). Enelt 
Shipping weight 1 oz. · · • · • · · • • • • · · · $0.10 

The 

N o. lOOOa 

"Electro" Ground Clamp 
The most ingen ious c lamp . 

valuable to every w ireless exp "evert m ven t ed. In-
"A wire less outfit . . e 1 imen e r . 

part"- wh ic h is usuad s not better t han its weak es t 
cent. of a ll wire less iro~J~~r g_ro':{1d. F i f t y p e r 
ground. Our new Ground Cla a 1 ~ u e to a poor 
usecl on l y for w ireless wo r k b 'r~ IS, ·of cou rse, n o t 
telegraph and l ighting wo;·k u . o~ telephon e, be ll s, 
where. a good ground o n w hich iYnOUacCtA, everyw her e 
I S desired . N DEPEND 

~t fits any gas or water p ipe A ti n . 
provided to attach w ires The . t t b ned l ug I S 
c lamp (9/16 in 'd ) · · con ac - and -of o ur 
t in p lated. . Wt e ls of pu r e copper w i th t he lug 

"Electro" Ground CI01n1J, a s d e scribed Each 
S h ipping weigh t 4 oz. .. · • • · • • · • • .. • 

$0.20 
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F or a number of years we sold Al uminum wire fo r 
ae rials, but finall y decided to d iscontinue its sale for 
several good reason s. To begin wi t h, it is i mpossibl e t o 
ob t ain pu r e a luminum wire. The commercia l a luminum 

com position w ire is notor ious ly weak and ruptures at 75 lbs., for the N o. 1 4 s ize. 
A shar p bend causes i t to break a l most i mmediatel y; i t cannot be solder ed ; i t 
uhvuys makes poor contact, on account of its natural oxide fi l m. We had so man y 
complaints on a l uminum wi r e that we decided to deve lop an aeria l wire that did 
not have a n y of the above objec tions. We fina ll y found it in ou r p r esen t 
ANTENI UM wire, whic h not on l y has none of the objections cited, bu t has a g r eat 
many excellent points making it highly desirabl e for aerials. 

ANTENIUM w i re is a 30 per cent. copper wire of enormous strength, even 
su r passing phosphor bronze in strength. Our size wire stands a r up t u r e test of 
330 l bs., against 75 lbs . of A luminum w ire. It can be soldered like o r dinary copper 
wi r e. It can be bent bac k and fo r ward and is so tough that it cannot be broken, 
except with diffic u l ty . It makes excell ent contact and does not oxid ize read il y. 
It is chen1•er than nh11ni11 un1 ''' ire and three tln1es c heu,-ter titan cop11er "\Vire • 

In appearance it is exactly l ike copper w ire, as a matte r of fac t i t cannot be 
t o ld apar t from copper wire. 

It bus about 50 1>er cent. less s kin r eslstunce thun Aluminum 'vlre. 
100 feet of our ANTENI UM wire costs $0.65. One pound No. 14 B. & S. 

Alumi n u m w ire h as 200 fee t and costs $1.50. Thus ANTENIUM w ire is ch eaper 
t han th e fo r mer and is incompar ab ly better. A 600-foot s t retch with ANT ENIUM 
w ire is a n every-day occur rence nntl the heavierd sleet ,, .. 111 not dnn1oge the 
aerial. W e carry on ly th is one size, wh ich as experience shows is t h e o nly ki nd 
t o u se. H eavier w ire fo r aerial is n ot requ ired as ours is str o n g e n o u g h f o r the 
great es t stretch p r ac ti cal. 
No. 9219 ANTENIUl'll aerial wire, per hundred (100) feet .. .. . . ... ... $0.65 

Comes i n 100 foot co il s . Not less than 100 feet sold. 
Shipping weight, per 100 feet, 2 lbs. 

ANTENNA INSULATORS 
The "Electro" Junior Strain Insulator 

For small aerial s, used principall y for receiving, a 
small b ut highl y efficient insulator is desirabl e. ln view 
of t he fac t t hat our Ball Antenna Insulatorn appear to 
some t o be too large for this purpose the present insula­
t or has been developed. 

It consis t s of a small but heavily ancl deepl y r ibbed 
brown g lazed porcela in, whose surface area, due to the 
thread, is twice as great as it would be if it were per-
fec tly smooth. In other words it is as efficient as a No. 9461 
cyli ndr ical i nsu lato r of twice its l ength and more than 
t wice its weight. lt has a protected and smoothly turned hole in each end for wires. 

Another advantage of this type of insulator O\'er th e p lain ridges 'o r corrugated 
insu lator is that if used at an angle it conducts any rain or water down to a drip 
point, at the lowest e nd rather than holding it in a puddle between the ridges, 
which reduces the insulating qual ities. 

S ize over a ll ~ %, in., diame t e r 174, in., net 'veight eaeh 31h oz. 

No. 9461 ''.E lectro" Junior Strain Insulator .. . .. .. .. .. . ... .... . . ... .. . 
Shipping w e ight 3 lbs. per eight. 

The "Electro" Ball Antenna Insulator 
The s ize of t his Insulator over all is 314 x21h inches. Weight 

71h ou nces. The insu lator is made enti r e l y of porcelain in o n e 
p iece and has a trip le coating of brown glaze. The insu lating 
value is of the highest o rder and g r eater than similar insulators. 
It w ill hold 35,000 volts. 

A ll t he grooves are undershot and th is feature is responsib le 
fo r the fact that the new insulator "she ds t h e wnter like n 

$0.16 

duck." We recommend one insulator on each end of an aerial strand N o. 10007 
for receiving. For sending there should always be two of the 
ins ula t o r s in tandem; t h is w ill afford sufficient insulation up to 1 K. W . transformer . 

$0.25 
No. 10007 " E lectro" Bull lnMulutor, ns lles crihetl. 

Shipping weight 1 lb. 
Ench ........ •••• . • 



50 The Electro Importing Co., N. Y., Mfrs. 

The "Electro" Antenna Switch 
As illustration shows this i s a three-pole doubl e throw switch. As w ill be 

seen the throw t o change th e switch over is only a bout 1 inch, makin g i t a lmost 
instantly. The two end blades are a t an a ngl e of 140 degrees 
and the con structi on of thi s switch is unlike others. By re­
ferring t o th e diagram it will be seen that when the switch is 
thrown for receiving the primary of the coil is disconnec ted. 
[f acc id en ta ll y th e sending key s ho uld be tou c hed it wil l be 
im possible to damage the r eceiving instrument, as the co il 
can under n o ci r cums ta n ces operate. The diagram shown is 
standard, but of co urse m a n y other connec t ions can be devised by the experimenter. 
All metal parts a r e pure copper. 

No. 8100 

This switch will stand t he discharge of a 4-lnch coil 
without jumping across. It can be u sed in connec tion wi t h 
a transformer up to 5 K.W. All coppe r parts are very 
h eavy. 

The s witc h can be screwed down on any tabl e or wall. 
E:'ize of base 7x7 inches, height over a ll 4 inches, when 
l ever is down; when lever is up, height is 5 inches. 
X o. S l OO "Electro" A nte nna S n •itc h, ON de- $4 00 

Nerlbe d. Shipping weight 3 lbs. Price ..... • 

The "Electro" Wireless Lightning Switches 
Th e U nd erwrite rs' Ru les in a ll c ities now call 

10 0 for lightning switch es, whe rever aerial s a r e erec t ed 
on top of bui ldings. 

The rules prescribe e ither 250 or 600 volt, s ingl e 
pole, double throw s witc hes, which mu s t be fas tened 
outs id e of th e building. A No. 4 B. & S. wi r e is 
spec ified in all cases, to run from the ae rial to the 
switch a nd th ence to the ground, on the outside of 

is 100 amperes. 

No. 1616 2l'i0 Vol t Lightning Switc h. Shipping weight 6 lbs . . ... . ... . 

No. 1617 HOO Yolt ),lghtuing Switt' h. Shipping weight 7 l bs .. ...... . 

$4.00 
$6.00 

Ground Wire for Lightning Switches 
(ApproYed by the Underwriters.) 

This w ire has a soft iron core while th e outs id e is pure SOLID copper. The 
copper forms about one-third of the ent ire wire. Only one size carried, No. 4, 
which has 9 feet per lb. 

N o . 4004 S ize 4 n. '"~ S . s o ft co1•1•e r c lutl " ·ire , 11 e r foot . . . ..... .. . . ... . 
Sh ipping weight 2 l bs. fo r each 10 feet. 

$0.08 

Galvanized Stranded Guy Wire 
This wire is used as guy wire to secure the aerial mast. It is m a d e ·of 6 No. 18 

B. & 8. wires twisted and is well gal vanized to prevent ru st. We do not r ecommend 
thinner wire, as it is not str ong- enough to withstand storn1s, e tc. ·rhis \Vire is 
furnished in coils measuring 100 feet. 

NOT LEE:•S THAN 100 FEET SOLD. 

N o . l:i26 G ul vu n i z e d iro n ,,·i r e , 1• c- r 100 fee t . ........ . .. . ........ . . .. . 
Sh ipp ing w e ig ht, 3 lbs. 

$0.55 
NOTE-Don't use a single so li d wire for guying you r m as t. 

Xo. G:i27 

Bamboo Spreaders 
These bamboo rods a re 8 ft. long a nd tape r sligh tl y 

from 1 ~ and 1 ¥., in. at the butt. They are very strong 
and li g ht. Must b e sent b y ex1>ress unless c ut in 2 ft. 
pieces. 

No. 6527 Bumhoo P ol e , 8 f t. Jong . Prlee eneh .. 
Shipping weight 2 l b s. 

$0.70 
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The "Electro" Antenna Connector 
NO ~IORE SOLDERE D AERIALS. N O MOR E LOOSE 

We present here~ith the late.s t .use~u\~et'j{~efot~mt~~s~ 
erecting wireless aei;lalsk o~o3:nih!1zl~a~~ins or rat-tail junc­
terminal connector . oc I . indicates how the con­
ture. The wiring diagram g 1v~n . he downcoming lead s 
nect or is emi;il <;>yed tt~ P(°!a~~~ ~~~~. twhich may b e No. 14 
from the aerial to. e~ tfrn bette r. The r a t-tail leads are 
or larger. The l~l g ble as used in the aerial flat-top. 
made of No. 14 w_ir~ .or ~~st experimental r a dio plants lies 

The weak porn rn . ciall whe r e it jo ins the 
in poor joints of ~he aerial, esp e av~ided by using The 
lead -in wire. Th1sc wea~~~s':.v~fch assures perfect joints 
"Electr o" Antenna onne 

CONNEC'l'IONS 

a l ways. This connector ~olves the po~ . 
joint problem easily, both rn a 
electrical a nd mechamcal. sense. No 3339 

51 

The connector is provided with four • 
~-r+l'----4· N o. 8/32 scr ews a t t)'~ 1 J~Pfo~?~h~h; ires being provided. Also 

r a t-tails; !?roper si~~ ~lamped under the 8/32 sc.rew head if 
the rat-tails m ay 1 b s t t o so lde r or sweat rn the l eads, 
preferred. It is f ~:Y;ro~ided make it possible t o. effect a 
but the. scr{~s t~~en the lead-wires without sold errn g. 

- Leodn 
perfec t J Olll e . . d s m a ll hole at 

The connector is drilled wi.th ~r~~g~oa'J.4 to No 4 solid 
the base to accommodate a~yti'i':~rteavy wire. The connector, 

S conductor. A heavy No. 14~ 2 0. screw c~lffr installing it, although this . i s not ~- ~si~ed, may be cover ed with ff1~~1~r;·~fgcetro" Antenna Connector is 2 in. !ugh by 
absolutely n ecess3:ry. hTie size o $0.45 
1 %. in. wide by % m. t tc · 

"Elec tro'' A ntenna Connect~r . ... · ~· .. • .. • .. • • •. • • • • • • • • • • • • • • 
No. 3339 E-hipping weight 6 oz. 

High Tens ion Cable 
. d . most all wireless stations, a nd @ 

It IS use m hi h secondary di schar ge. • 
can stand an e~orm~u: co;struc tion of thi s ca?l e ., 
The wire s use rn ft 'drawn coppe r, covered with 
a r e made from so . rubber insulations. It is No. 1298 
three an~ four sepai a~~ handled easil y, espec ially necessity to lead the 
very flex ibl e, and c~n portable purposes.. It i s a n a.b solute 

i~~e~~~~r(~°:rla1)nfrom tl;e stttiln s~~! 1~ift~t°:n~n f~~- dis.charg.e of our 1 in. co il. 
The 5 millimet.re (cl.tame erd the discharge up to a 4 m . coil. $0.15 

The 10 milli m e tre size will sta n 
I Cable 5 m / m Dlnm., i1e r foo t ... . • .. • . •. • • . . • • . 

No. 1297 High TensShl pping weight 1 oz. per foot. $0.20 
0 I Dia111 11e r foo t . ......... • • • . • • • • 

1298 High T e nsion Coble 1 'f' o'l' Not "iess than 5 feet sold. 
No. Shipping weight 2 oz. per o · 

--------
Sol derail 
ld r a nd non-corros ive flux ~ 

SOL DER ALL ls a wonderful ~~in~d in a collaps ible tube, . !.11J!IHilJ•! 
combined, in pas~e form, a~d ~~nacids, rosin or nux necessary. 
a lways ready for mstant us . ew the cap from the nozzle No. 1146 

All you have to do /~t{~ ~t~ERALL on the parts ~o be k is done. 
of t he tubed s~uete~it; ~ matc h, hot iron or. torch, .~~d t~ ~ow~~th other solder s) by 
soldered, a~ l e:acan be soldered (somethmgtlmp~~f~ a~d then app ly ing a m a t ch or 

Large o .d f SOLDERALL over 1e 
building ah py{a~~rv~ls so as to melt s lowly. L boratories for repairing Kitchfn 
torch a~ s or bl e in the Home, Shop, Garage, a bile Parts Instruments, Mode s , 

I nd1spensa k p· e s Tin Roofs, Automo • 
Uten sils, Toys, Lea Y ip • . . e l e raph a nd Telephone 
E t c.,wEW. be found of the greatest use bb~s~le~~l~11'.1c'ic1Tsts,gDentists, Physicians, 

I b Gas Fitters Automo l ' . f t be "'x3% m L inemen, P l um er s, ers a nd Sportsmen. Size o u ••. . $0 40 
J ewelers, E n gmeers, Camp P e r tube .. . ....... . . . • 

SOLDERALL (Shipping w e ight 4 oz.) 
No. 1146 
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The "Electro" Spark Gap 
While ou r old s t y le jump spark ball s 

were well suited for shor t d istan ces, for 
wh ich purpose t hey wer e unmat ched, the 
"Electro" Spark Gap is in ten ded to do r ea l 
hard work-even com m ercia ll y fo r short 
distances. 

~'he peculiar properti es of a small 
spar k gap make i t parti c ula rl y efficient fo r 
send ing, especia lly when a sen cli n g con ­
denser is used. 

Any size spark co il u p to 6 i nch es can 
N o. 9220 be used s uccessfull y. 

If a sin g le small Leyd en jar i s shunted 
across the gap a n d if, fo r ins tance a 1- in ch 

coil ls u sed, an inten se .b l ue mass of fire wil~ crash across the gap with' a roar­
exactl y as you hear it m t he large commercial and gover nment stat ions. If you 
neve r saw ou r Gap in operation, you w ill hard l y realize i t s power. Besides i t may 
a lso be u sed as a n ANCHOR GAP in the antennae, which ser ves as an au tomati c 
switch. The "Electro" Spar k Gap has two r ods 3-16 i.n ch diamete r , and 2'h inches 
long, having a hard rubber handle at each end, making i t possib le to adj u s t t he 
gap whi le sen <;ling. Stands which are finel y plated a r e mounted on heavy hard 
1h·ubhber compos1t1on base. Size of base, 2 'h x3 'h i n. S ize over a ll , '6 in. l on g, 2 in. 
~. . 

No. 9.220 "Electr o" S1•ark G111>, n l!I del!lcrl b e d ... . . . . . ... •• . . • .. .. .. . .. . . . $1.00 
E:•hi ppi n g weight 1 lb . 

The "Electro" Rotary Spark Gap 

N o. 238.2 

The advantages of the rotary spar k gap 
are too we ll known to requ ire m u c h comme nt. 
S u re it is, however, that the "E lec t ro" Rota r y 

Spar k Gap w ill give yo u a n effi­
cient, high pitch ed spar k th at 
w il l increase you r se n di n g r a nge 
at least 30 per cent. (and p rob ­
ably more), besides m a k ing y ou r 
emit ted signals mo r e easily r ead. 
The motors are a ll s t andar d stoc k 
motors that have been manufac ­
tu red for years, a r e well con­
s t r ucted, ope r ate a t hi g h speed 

a nd a r e per fect l y clepencl­
ab l e u nde r a ll conditi o n s. 
The d isc is o f solid Bake­
l i t e, 4 %. i u. i n dianLet cr 
a n d with 12 la r ge z inc gap 
contacts that h ave b ee n 
car efu lly tu r ned a nd 
ground t o size. The cl is c-
runs p e r fec tl y true. Th e 

KW cl . . capaci ty of the gap is 1 
. . a n t his capaci t y can be carried cont inu o u sly. Base is of E L E CT RITE 

tha t can't leak o r c r ack , as does s late and marbl e. Binding posts are nic kel 
P ~":te~ abn cl very co n venien tly placed. '.J.'he stationa r y electrodes a r e of z inc a n d f ull y 
a JUs. a l e t o take u p wear and b u r n ing of contacts. A ll co ntac t s are ren e wable 
by m;oe of pliers an.ti ser e•-: drive r 0 01 , ._ Owing to its h igh speed the "E lectro" 
Ro t a r y Spark 9ap 1s especiall y valuabl e fo r u se in connect ion w ith T es la T 
form e r s and high fr equency out fi t s. r a n s -

Size, base 7x9 in. 
No. 2382 

~~~!~~!:";'~:~.a(r l''~~~ .G~ '.' '. . ~··.1 ~ 1.' . ~~0• ~-.~· ~ . ~·: ~~~~~~1• -~·~.t~~ $18.00 
Sh ipping weight 20 l bs. 

When or de r in g on e .of ou r Spark Gaps, Telegraph , o r W i r e less K eys, permit u s 
t o send you FREE, wi th o u r com pliments, Lesson N o. 5 "Th e Amate ur Trnns ­
m !ttl ng Sets n ntl A 1•p n r ntn" o r Lesson No. 6 "1' rans mittlng Sets" or Lesson No 7 
"Ne,v Trnn s 1n ltting Syste u1 l'C" o r Lesson No. 15 "Learning t o o e . t " f · . 
fam ou s "WIREL~SS COURSE." Mor e pract ical k nowledge is con~'ar;e~ ino th~m 
lessons t han 111 big books. se 

Jus t a ttach on e or a ll coupon s Nos. 5, 6, 7 o r 15 t o your o r der . F or f urth er 
in fo r mat ion see Free W ireless Course offer in th is catalogu e. 

The Electro Importing Co., N. Y., M{:-s. 

The "Electro" Kick-Back Preventer 
All trans mitting se t s in Wi re less stations, employing commer ­

c ial light o r power circui t s for t h e source of ene rgy, >tre required 
to properly protect the c irc ui t agains t K ick-b.acks from the spark 

coi l or t r a n sfor mer. To this end, the F ire Un­

~···· . '""" €-
' ' K ICll · DACK • L ..,! , 

d e rwri te r s r eq uire t h at two, one-hal f mic r o­
f a r ad, fi xed co nde n sers, be connected i n seri es 
a c r oss the p rima r y c irc ui t, s u pp ly in g t h e t ran s­
former or s pa rk coil. Th e cen t r e co nnect io n be­
tween t he two co nde nser s is t o be ground ed to 
a good cl a mp g round conn ectio n , as in diagr am, 
or to a w ate r pipe, on the s treet s ide of all 
m eter s e t c. The g r o und wire s h oul d be ru n on 

53 

No. 17 18 

Insula tors a n d b e of t h e sam e s iz e as th e pr im a r y leads of the 
tra nsmitdng se t . Th e p rope r capaci t y C?n denser. h as been devel­
o ped by us, a nd is v e r y com pact a nd efficu;nt. It 1s made of heavy 
tin f o il a nd a good d ie lectr ic ; the e n c losing caee .bemg of glass ... 
The conde n ser s a r e th e n seal ed in a hi gh grade seal ing compound g 1v111g a super b 
insula tio n that can no t be s urpassed. Get one of these condensers to-day, and 
h a v e your' station pro t ected accor d ing to the Underwriter's ru les, before yo u get 
into tro ubl e. 

S ize, 3 %. x4x 6 inc h es. Shipp ing weight 8 l bs. 

No. 1718 Kick-flack P r even ter , a s d escr ibed. l~r i<•e . ....... . .. . ..... . 

The "Electro" Telegraph Keys 
Th e r e h as long been a de m a nd f or a 

good, effic ie nt, but ch eap t e legraph k ey a n d 
the o n e whic h w e a r e n o w manufactur 111g 
complies with a ll de m a n ds t h a t anyo n e coul d 
pos s ibly make o f a lo w p r ice k ey. T h e p a r ts 
a re m o unte d on a so li d h a r d rubber com­
p osition base s ize 2 'h x3 'h inches, 14 i n c h 
t h ic k . A ll m etal par ts are nickel plat~d and 
pol ishe d a nd th e con t ac t a rra n gem en t 1s s im­
ple but a b solute l y s u re. A s t a ndar d t e le­
g r a ph knob on e in ch in d ia m e t er i n h ard r ub -
b e r co mpos ition i s fu r ni s h ed. The No. 1118 No. 1119 
K e y h a s two of our s t andard bind ing posts, 

$3.00 

while th e N o. 1119 h as t hree of t h em. T h is key work;;; easi l y and t h ere is nothing 
t o get out o f o r de r . It wi ll make a handsome aclc1 1t 1on to any instrument tab le. 
N 1118 Single C ircuit "Electro" T e lcgrn1•h Rey co1111msit lo n b a s<', $0.55 

o. u s d el!lcr ibed. Shipping weight 1 lb . . .. ···· · · ·· ..... . ...... . 
N 1119 Double Circuit ( lUorse) · ~Electro" ~elei:rn 1•h Ji:ey com1•os ltlou $0.65 1 

o. bn,.e, u s tl escri b e cl . S h1 pp111g weight 1 l b ... . .. .. ......... . 

The "Electro" Telegraph Key 
The s e s t ee l l ever, standard tele-

10:ntph k eys are a r ad ical depar ture 
frcm th e o ld s t y l e m e t a l keys a n <;J the 
: mat e u r as w e ll as th e profes.s1onal 
\\"i ll fin d these k eys fa r s u peri or t o 
·tm·thin g tha t h as been o ffered h e r e ­
tofor e. Our new departu r e is centered 
in the fac t tha t ins t ead of u s ing a 
m e t a l fr a m e , whic h is so liab le to 
s h o rt c irc u i t th e d iffe r en t pa rt.s, w e 
u s e a 1h In. i n ,.ulnt<'<l btu•e. Th is n o t 
a l o n e give s th e ins tru m e n t a c lassy No. 1117 
a ppea r a n c e b ut i t en h a nces a t the . 
~ame time 'the ins ula tion a g r eat deal, a n d our keys to-clay a r e w it h ou t clo.ubt 
the mos t b eauti f ul a nd t h e best b uil t on th e market. We do .not u se a sp iral 
s pring to ope r a t e th e k ey, but u se a special k m cl of a t o n 9 u e spring w hic h. wor l~s 

r eat d eal eas ie r a nd s m oothe r tha n t h e o l d sty le sp r mg. Th e lever 1s soli d 
\cfe l ni ck el pla t ed a nd hi g h l y p oli s h ed as are a ll t h e metal par ts on t he key . 
The r'e is absolutel y n o late r a l m o ti o n and t h e tru nnion s cannot poss ib ly get 
loose Th e contacts a r e p ur e s ilve r . A generous har d rubber .hand l e and t'yo 
la r ge. bindin g p osts a r e f urni s h ed . If you have once u sed th is key y ou w ill 
n ever u se anoth er . . ' th · 

W e only f u r ni sh one sty_l e of thi s key, namely, t h e one w1 t op con nect io n . 
No leg connectio n s a r e furni s h ed. . 

Size ov e r a ll 6 lf.,x2%x1%, i n. Size of base 1hx2'hx4'4 m. 

No. 1117 St eel Le•·e r K ey with Insulated Base '"' tlescrlbecl , E ach .. $2.25 
Shi pp in g weight 1 lb. 
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The "Electro" Wireless Key 
30 AMPERES CAPACITY 

While our No. 1117 Key is well suited f o r 
coils up to 2 in. spark a larger key · m ust be u sed 
for the more powerful coils, from 3 to 12 in. 
spark length, also in connection with our No. 

8050 transformer or coil 
using u 11 to 30 amperes. 
Our key wi ll positiv.;, ly 
not heat up even if . 30 
amperes are u s e rl for 
hours at a time. This key 
is simHar to our No. 1117 
except that it is very 

much heavier and two e xtremely large 
binding posts that can take a No. 6 wire, 
are furnished. The contact points are 

solid silver and measure % in. in diameter, 'iii in. thick; they are built in such a 
manner tha t they can be exchanged in l ess than two minutes. N o 1ools being 
n ecessa ry. 

As a HEAT PROOF Insulated Base is used, it will bP. u nilerstood that the 
insulation is the best that can possibly be had and there need not be any fear of 
short circuit as with metal base keys. For the price at which this key is so ld 
it is positive ly the g reatest bargain offered i n wireless keys to -day. A ll metal 
parts are highly ni ckel plated, hand polished and buffed. Size of base 'hx2'hx4 '4 
in. Size over a ll 6'hx2%,x2 in. 

N o. 92 1 2 ' Vlre less J<:ey with Jmml nte <l H ase , n s described ........... . . , $3.50 

$0.30 

$0.30 

Shipping weight 2 l bs. 

N o. D2l a U1111e r Coutuc t f or n bo-.•e k ey .................... . ......... . 
Shipping w e ight 2 oz. 

No. 9 214 Lo,ver Contac t f o r nho,·e k e , · . . ...... .. . .. .. ....... .. ...... . . 
Shipping w eight 2 oz. 

The "Electro" Adjustable High-Tension Condensers 
For many years we so ld these fine co n­

densers with no adjusting arrangement, b u t 
of late a heavy demand fo r a h igh tension 
adjustable condenser has sprung u p and we 
are therefore more than p leased to present 
our condensers now w i th the adj u stabl e f ea­
ture. 

The connections are made in s u ch a n 
ingenious manne r that e i ther one, two, th ree 
or all nine or nineteen plates can be pu t in 

N o. 530 ci r c uit, simply by sliding the cont act r od 
into more or less contac t bushings. The adjustment is q u ick, s ure and e nsy, 
no switches or levers need be touched. The adjustable featu r e is of incalculable 
importance for wireless work, as no spark coil, t r ansformer co il, or transformer 
can work to the highest efficiency without the r ig h t capacity, w h ich can only be 
obtained by m eans of a condenser with a variab le capaci ty. No. 530 has 5 contact 
bushings, No. 531 has 10 contact bushings. 

The construction is simple and durable, and sparking is absolutel y p r even t ed. 
The cases are solid quartered oak, highly finished. For d ielec t ric we use impor t ed 
French glass sheets o f n s p ecinl g rn<le , 1 / 1 6 in . t h ick, free f r o m snits nod a ir 
bubbles. Instead of tinfoil we use metal plates. The No. 530 has 1440 sq. in. 
of active condenser surface. It c an b e u ,.e tl u 1> to '!:: K .W. Size over a ll is 
11%,x14 %,x2%, in. Its maximu m capacity is .009 micr o f a r ads. 

The No. 531 has 19 metal plates, 3040 sq. in. of active condenser s u r f ace. It 
can b e u sed u1> to 1 K.W. S izes, over all, 11 %, x14 %. x3 %. in . Its maximum capacity 
is .0203 microfarads. Both condensers are seal ed in with a l arge amount of P u re 
S ealing Compound, whic h not only prevents bursting of t he p lates, b u t a l so 
safeguards the condenser from breakage, and, to a l arge extent, fr o m p uncturing. 
Two h eavil y nickeled binding posts are furnished. Each conden ser is fu ll y 
guaranteed as to capacity. 

N o. 530 Hig h Ten s ion Adjus table Conde n ser , n s d escr ibed ....... .. ... . $5.60 
Shipping weight 40 lbs. 

N o. 531 H ig h T e n s ion A djus table Conde nser, a s d escribed ...... , . , . . . . $7.70 
Shipping weight 45 lbs. 
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The Gernsback Electrolytic Interrupter 
Pat e n ted A1>ril 4th, l Dll 

Is a r adical departu re in electro l ytic interrupter manu­
facture. It was constructed with the view to stand great 
abu se, gives marve lous resu lts and to be ridiculously 
low in price. Heretofore such inte r rupters could not be 
h ad u nde r $15 to $20 and most experimenters who did not 
car e t o pay this s u m had to go on using batteries, which 
onl y cause trouble and d issat isfaction. 

T h e Gernsback interrupter is connected In series, 
w ith any o r d ina r y spark coil and the 110 V. direct or 
a l ter nating lighting current suppl y. No r es istance or 
condenser is used, e x cep t a key or switch to break the 
current in the usual manner. The vibrato r of the coil 
m u st be screwed u p tight as it should not vibra t e. ' rhe 
g lass vesse l is filled with the solution (formula furnished 
on ly with inte rrupter), and as soon as the key is de· 
p r essed you will get the sur prise of your life. Instead 
of a th in meagre spark, as with batteri es, you get a 
HEAVY FLAME '4 INCH THICK. Th a t this is the ideal 
t hing for Wir eless is unnecessary to m e ntion .. The spark 
obtained of a 1-inc h coi l , connected to a big sendrng 
condenser and a zinc spark gap with zin s 'h I NCH 
T HICK will crash in the gap with such a tr ~m endous 
noise t h at it wi ll take your breath away AND THE 
SPARK FILLS THE GAP. These a re P LAIN FACTS 
backed by our usua l g u arant.;,e. By way of provin g our 
statement look at the two photos taken by Mr. Uerns­
back. The fir s t one shows the full spark of a 2- inch co i l 
ru n by a 6 V. 60 A. H. storage battery. Exposure 11i;i 
secon ds. The second shows the FLAME of th e same coil 
with a 110 V. current and the new interrupter. Exposure 
1 'h seconds. T h e flame shoots upward, as th e great 
amount of heat raises the discharge. You a re ahle to 
get a better and heavier spark ~rom 15 % to 25% LONGER, 
a ll depending on the construction of the coll. 

And that is not all. The output of the co il is in-
creased at l eas t 60 %. That means that yo u can se nd at N o. 8 000 
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least 60 % further with the Gernsback interrupter. This 
w ill be better unde r stood by mentioning that two No. 14 copper wires, connecterl 
to a 1 inch coil and separated 'A. inch will fuse within 5 to 10 seconds. The 
Gernsback i nterrupter star ts at 50 volts. A m eta l r od of especial alloy goes 

through the cover down in the porcelain tube. Thi s 
tube at its lower e nd has a peculiar aperture in 
whic h the pointed rod fits. Th e tube at the upper 
end has a threaded top whi c h screws in the cover. 
T h is tube is made of special m'1.te rial a nd will not 
c r ac l{ even if the inte r rupte r is worked steadily. In 
operation the m etal rod w ear s itself away to a point. 
The rod is f e d down by g ravity and i s en tirel y co n­
t ro lled by the w e ight a ttach ed to the top of the rod 
(see ill.). In fact, th e entire success of this inter­
rupter lies in the ri gh t size of the metal weight. 
Too much weight gives no spark at a ll; too little 

No. 1 gives an uneve n and unstead y spark. N ew rods are 
ORDINARY SPARK supplied at a trifling cos t. The rod can be left con­

stantly in th e solution. 
Th e porcelain cover has all metal parts IMBEDDED in it (patented). No 

m etal is exposed whatsoever. Therefore NO CORROSION. The inte rrup ter heats 
u p ve r y little even with steady work . The path between the two e lectrodes is 

only 14, in c h and the amo unt of solution h eated 
at a time therefore is necessarily very small. 

Th is interrupter has found thousa nd s of 
friends and is especially recommended for wire­
less and X-ray work. Wh e n used for wire less it 
may be stated that it produces an e xtre mely hi g h 
sound in the di s t a nt rec eiver, which is muc h 
easier to read than th e low sound produced with 
the old spring vibrator giving only from 150 to 
200 interruptions per second, against 5.000 to 7,000 
per second with the electrolytic interrupter. The 
interrupter is to be used in connect ion with 
ordinary spark roils from '4 inch up to 12 inch 
spark length, or our No. 8050 Transforme r. 

No. 2 Two coi l s (or more) may be connected in 
ser ies and if the secondaries are connected in 

SP ARK OflTA I NED WITH series too. the length of the res ulting spark is as 
1 ' T E RRUPT E R . long as the s park of the two coi ls put together. 
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The Gernsback Electrolytic Interrupter-( Continued) 
Therefore, two 2-inch coils will give ~ 4-in~h spark and so on. Ordinary vibrator 
co ils can not of course be connected m series, as each vibrator opposes the other 
the spark length is cut down. ' 

\Vi th the electrol.ytic interrupter . a plurality of coils work as one, as the 
pulsations from the interrupter flowmg through all the primaries (connected 
in series) magnetize and demagnetize the primaries all at the same time. The 
re.suit, therefore, is that each coi l acting in unison with the other (or others) 
will add its output to the other (or others). The longer spar!;: is the result. 

OPERATION 
First fill the glass jar with the solution (to be obtained from any druggist) 

so that it stands 2'h inches from the top of jar. Put the cover on jar and pass 
the rod through the cover down in the tube. Be sure that its point fits in the 
ape rture at the bottom of tube. The wei g ht is then attached to the rod as s hown in 
ill. The thumb screw of the metal bridge on top of cover is left loose. Now 
connect the interrupter as shown in diagram. If the current is direct the positive 
pole of the current must be connected with the post marked +. If the c urrent is 
alternating it does not make a ny difference how the wires leading to interrupter 
are connected, since there is no positive nor negative pole. 

The Interru11ter works on direct and alternating current. 
A switch block with fuses shou ld always be used 

---::!.::~ with th e interrupter. It is much better to blow out 
__,._,., a fuse than to damage the coi l or interrupter !! the 

current should get too strong, o r if the tube in the 
interrupt er shou Id accidentally become fractured, 
which would short circu it the lin e. 

Every instrument is fully guaranteed to be a ll 
we claim for it. 

Note.-This interrupter does NOT work our closed core transformer, but only 
open core transformers, such as our No. 8050. 

No. 8000 THE GERNSDACI{ INTERTI.lTPTER, as described. Size 10% x5 
in. Shipping weight 6 lbs. Each ... . ........ ............ . 

No. SOOOu !Uetal rods for Gernshnck Interrupter. Each ..•..•....•.• . .. . 
Shipping weight 4 oz. 

No. SOOOh Interrupter Tube. Shipping weight 4 oz .... ... .• .... .. .. .•. . 

No. 8000c lnlerru11ter Jar, 4%x6'h In. Shipping weight 3 lbs. Each .. •• 

The "Electro" Vi K. W. Transformer-Coil 
(100 l\IILE WIRELESS COIL) 

$4.25 
$0.25 
$0.65 
$0.55 

'rhe average experimenter 
when buying a coil nowa­
days buys a cat in a bag. 
The coil is sealed entire ly 
and if it should break down 
it must go back to the fac­
tory. Neither does the owner 
know what is inside of the 
coil-he must take the 
maker's word for it. Our 
new co il is NOT SEALED IN, 
yet is better insulated than a 
sealed in co il. The new de­
P a r t u r e is our IJLOCK 
SECONDARIES (see illustra­
tion) . These secondaries are 
wound with ENAiUELED 
WITI.E. This means, on ac- · 
count of getting 3 times as 
many ampere turns into a 
given space, that our second-

No. 8050 aries are 3 times as efficient 
as other ones, and that they 

take up one-third as much room. Size of secondary, 3'hx2%x3'h inches. You 
marvel that such a small coil could give such an enormous output. The enameled 
wire explains the mystery. After the secondary coils have been wound they are 
placed in a square mould which is filled with molten insulat ing compound. When 
co ld, a square block-coil is obtained, which exposes no wire except the 2 co nn ec­
tions. We form our secondaries square so they cannot roll. Each secondary 
weighs 2 % lbs. and gives a 1-inch spark. The primary is wound with Double 
Insulated Copper Wire No. 14, B. & S. and separated by a hard rubber insulating 
tube from the two block secondaries. The whole is placed in the coi l box, which 
has been treated with an insulating compound. II coils fit snugly in the box and 
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The "Electro" 112 K. W. Transformer Coil-(Continued) 
are arranged in such a way that they c_annot move and are alw'.lys ~ inch ap'.lrt. 
After connections are made the cover 1s screwed down, and this marvel of s1.m­
plicity is always ready to be inspected and to be taken apart, when occasion 
arises, for new experim'ents, etc., etc. 

Four top metal binding posts are provided, so that one secondary may be 
used at a time, both in series, both In 11orallel antl for other important 
ex1>erimen ts. 

DY CONNECTING IN !UULTIPLE, RANGE IS GREATLY INCREASED. 
As there is no vibrator or conllenser to this coil, it 1nust, of course, be used 

with our electrolytic lnterru1>ter by running it from 110 Volts Alternating cur­
rent, or 110 Volts Direct current. 

The spark obtained is 1 to 11h inches long, but ~ inch THICK. For wireless 
work it is the fat spark that counts, not the long, thin spark. You must radiate 
(amperage) from your antenna, not tension (voltage) , . . 

Our coil radiates energy-high amperage-and lots of it. Com.pared with the 
ordinary coil, ours, as far as wireless transmission is concern.eel, will send furth~r 
than the 8-inch coil and wound with No. 36 B. & S. wire. Size of box, 9x5'hx4 ~ 

inches. $10 00 
No. 8050 Electro ¥,, K.'\V. Tronsformcr-Coll, as descrihetl ....... . . . . • . . • • 

Shipping weight 12 lbs . 

Closed Core Trans formers 
Commercial and experimental wireless stations 

today are using invariably a closed core alternating 
current transformer for sending messages. They arc 
thoroughly reliable and of the highest elect:ic:al 
efficiency. Superior to spark coils, they are, besides. 
very c heap to operate; the cost of running the 14 
kilowatt (K.W.) size, being 2 cents per hour. They 
will not heat up even if run continuously. 

These improved type transformers operate on the 
same principle (induction) as spark coils, but the 
transformer is simply connected to 110-125 volt A.C. 
60 cycle circuits, with a telegraph key such as o ur 
No. 1117 or No. 9212 in series, to make and break the 
primary circuit. 

Specifications:-Transformer of best design 
throughout. Electrical efficiency 94 per cent. Core 
of annealed silicon steel accurately cut and assem­
bled. Primary coil well insulated ,ontl 1>ro,•illed with 
1Jevlce permitting of regulutiug th~ 1<econ1lary volt­
age from 10,000 to 12,000 volts. Pnmary current on 
~ K.W. unit on lowest secondary voltage about 2~ 
amperes. Secondary wound in best manner with 
finest insulation; cannot. break ~C?wn. Range about 
50 miles per ~ K.W. with sens1t1ve rtetector at re­
ceiving station. 

No. 9280 

This transformer is extremely efficient, reliable, . 
and flexible in control. For 120 cycles frequency costs 1s the same as for 60 
cycles, below. For lower than 50 cycles frequency, add 20 per cent. to cos t here 
given. 
:\"o. 9280 

No. 9281 

No. 9282 

"Ele.;tro" % Kllowott Transformer, nN 1le'4crlhed. Size 6% in. 
high by 8 in. long by ?!% In. wille ....................... . $15.00 

Shipping weight 32 lbs. 

"Electro" 1h Kllon·att 'l'rnnsfor1ner ........................ . $25.00 
Shipping weieht 45 lbs. 

"Electr&'' 1 Ktlo\vatt 'l,ransforn1er ................ . .. •..... $47.00 
Shipping weight 65 lbs. 

Gentlemen•- Louisville, Ohio. 
The good" which I 1mrchosetl from you ARRIVED ALL 0. J{. The ~park 

Coil DESERVES PRAISE. I Intend sending you nn order in the near future. 
'\Viii you please send me a catnlogue. giving prices on all wireless goods. 

Res1>ectfully, SANFORD ESSIG. 
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The "Electro" "Bull-Dog" Spark Coils 
This new "Bull Dog" t ype is the outcome of our 12 years' experience in this 

work. and for workmanship and appearance it stands unmatched 
We departed from the old, cold looking bo~ style and now· enclose the 

SPARK 
2-inch 

No. 1089 

primary, secondaries and cond e nser all in a fibre tube enhancing the appea 
~~~ee ~i~:.at deal and also making the coil far more co.:npact and lighter at t~~ 

. . A new French double spring vibrator with d ouble a tljustm e ut is used now 
g1v_ing ex_tremely fast vibrat ions. The insulation is superb, internal sparkin~ 
is 1mposs1bl e, as the greatest care is exercised to insulate all parts with the 
most_ expensive sealing compound. Our coils are especially constructed for use 
in :v1rele_ss telegraphy, and we have devoted considerable labor a nd time in ex­
perimenting to produce something that we can recommend confidently to our 
c ustoi:'ers. Our aim has been to furnish a coil not easily injured, even by rough 
ha.ndlrng, and these coils may be subjected to considerable rough usage without 
111Jury. The usual form of Ruhmkorff coil we found was too delicate and easily 
put out of order, and we therefore do not manufacture same. All the good 
feat~res of the Ruhmkorff are embodied in our coils, and we guarantee them 
to. give a very powerful and "fat" spark impossible to obtain with any other 
coil. ~.11 the experiments cited on the following pages can be performed with 
our coils. 

We employ a condenser of large capacity in parallel with the vibrator, 
which decreases the sparking thereof as much as possible. All our coils have 
conde~sers, even the ~ in. one. The vibrator contact points are of tungsten 
and will last almost indefinitely, providing the coil is not abused by the use of 
too strong a current. 

If we say a coil gives 1 in. spark, this means that a 1 in. spark will be 
thrown across a gap one inch long, between t w o s h a r1• 1•oin ts, not between balls, 
plates, etc. We always guarantee our coils to give the full spark length. To 
get best results use storage cells, which are by far the most efficient cu.rrent. 
"\Ve do n o t g uarantee the spark length with dry cel ls, as their current is not 
steady enough. However, it is understood that they will give excellent results 
if treated intelligently. 
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The "Electro" "Bull-Dog" Spark Coils-( Continued) 
T h e seconda r ies 

No. 4360 
No. lOS7 
No. 1088 
No. 436 6 
No. 1089 

of :i ll o u r co ils a re '''o und , ,;th e nn1u e led "'?i re. 

~ in. use 2 type R. E. cells, or 3 dry cells. 
'h in. use 2 type R. E. ce lls, or 4 dry cells. 
1 in. use 3 type R. E. ce lls, or 5-6 dry cells. 
1'-h in. use 3-4 type R. E. cells, or 6-7 dry cells. 
2 in. u se 4 ty'pe R. E. ce lls, or 12 dry cells. 

}'HICE L I S 'I' 

No. 4360 '.4 inch coll. 1•r lcc . . ...... ...... . .......... . .............. . . 
Size 7 1hx4 5/16x6';4. Shipping weight 4 lbs. 

No. 10 8 7 % inc h coil. 1>rlcc . .................. ....... . -.... . 
Size 7 16x4 5/16x6~. Shipping weight 5 lbs. 

No. 1088 I i 1.1 c l1 coil. Jl r ice . ......................................... . 
Size 7'j(.x5%x6~. Shipping weight 6 lbs. 

l\ro. 4366 1% i ncl1 c oil, Jl rice ........ . ............................ . ... ; 
Size 81hx5%x6\4. Shipping weight 7 lbs. 

No. 1081) 2 inc l1 coil , 1•r ice ................................ . . . 
Size 8'hx5')(.x6'4.. Shipping weight 8 lbs. 

N o. I O.DO 

l\"o. 1091 

3 inc h coil , 1•r lce } Cab·i;.,·e·t· .styie: ......................... . 

4 inch coll , 11 rl ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ... . 
Prices o f larger c oil s on n 1•1•lit•u t i o n. 

$4.00 

$5.00 

$7.00 

$9.00 

$12.00 

$23.00 
$36.00 

Experiments With Spark Coils 
Connect two short pieces of wire to the two top binding posts. Make a 

"spark gap" by leaving a small space between the wire points. If the coil is 
started a steady stream of sparks will flow between the points. It can be intensi­
fi ed by tighten ing the thumb screw on the vibrator of the coi l. If the "spark gap" 
is about 'A. inch, a "fi r e ball"' will be observed between the points. If the experi­
ment is continued the positive wire will get white hot and finally fuse at the end . 
If the wires were copper the fire ball will be green; if of iron, redd ish yellow; if of 
zinc bluish. To lengthen the spark, attach a metal ball, or metal disc, to the nega­
tive' pole. The positive pole should have a sharp point. 'l'he lengthened spark 
will not be single; it will tend to branch out. 

Another method to greatly lengthen the spark is as follows: Moisten the 
wood frame between th e two wire points with your finger. The spark will 
at: first be thin, but it will e nlarge gradually as the moisture dries. This method 
lengthens a spark two or three times. A 1-inch spark coil will very often give 
2 or 3 inches. The experiment is very interesting. If a thin glass plate is placed 
in the spark gap, the spark will not be straight, but it will hit around the plate's 
edge in ziz-zag form. A very striking experiment is done as follows: Bend two 
thin iron wires YerticallY in such a manner that they run parallel. With a little 
experimenting the ri ght distance to space the wires will be found. The spark will 
then start at the bottom and run up swiftly in ladder fashion. As soon as it 
.r eaches the top it stops, only to r ecommence at the bottom. It will work auto­
matically for hours, and never fails to attract considerable attention. The sparks 
a lso emit a strange noise. 

Lengthen the spark gap 4-5 times and strew carbon powder or metal filings 
between it. The spark will select a route of its own in a peculiar manner. The 
experiment is greatly beautified in the dark. A small c up of benzine, gunpowder, 
etc. can be exploded if placed in a spark gap; but of course great precaution is 
necessary for such experimen ts. If the flame of a cand le is brought near the 
spark gap, the spark will be drawn into the flame (hot air being a better con­
duc tor for the current than cold air). If the candle is blown out and if the wick 
is touched at once by the spark. it will light up again. lf a piece of cardboard is 
put between the spark gap it will be pierced. The bigger the coil the thicker the 
cardboard can be. Note th e very peculiar hole the spark has made, and compare 
it with a hole the needle has made. Explanation: The current co mes from both 
sides. 

If your friend smokes cigarettes you can play an amusing trick on him. Offer 
him some of your c iga rette paper prepared as follows: Place 10 or 15 leaves on a 
metal plate to which one wire of the coil leads. Take the other wire (which must 
be well insulated or you get a shock) and move it a ll over the surface of th•1 
cigarette paper; the more sparks you make in different places the better th e trick 
will turn out. The idea is this: The paper will be pierced with numerous !10lcs­

·too fine to be observed-and when your friend tries to li ght the cigar e tte after he 
carefully rolled ft, he will waste a box of matches without being able to get as 
much ao;; one puff. After trying three or four leaves you can hardly blame him 
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Experiments With Spark Coils-(Continued) 
If he commences to say a few things-or he may quit smoking cigarettes alto­
gether. If an old incandescent bulb Is connected with one wire, and if the other 
is grounded, the bulb will emit a greenish light in the dark, as soon as tl~e coil 
starts working. If one wire has a very fine point and is not too far away from 
the other wire, a very peculiar and weird discharge will be observed in the dark. 
lf a drop of oil is placed in th e spark gap it will be scattered around vio lently 
through the spark. If your neighbors clog has the habit of extracting things from 
your ash can, lead a well ins ulated wire to the can, which must stand on a piece 
of very dry wood. Ground the other wire. When you see ' the dog standing on his 
r.ind leg,,; and leaning against the can, bring your coil in operation. You will 
never sec a more surprised dog in your life, and you can vouch that he will never 
come near that particular ash can again, even if it should be full of soup bones. 

. vVe leave it to the ingenuity of the exper imenter to devise new experiments, 
tricks, etc., and shall be pleased to hear of such, for the benefit of othc;· expcri­
n•enters. 

The most beautiful and startling effects, however, are created by lighting 
Geissler tubes. Our smallest coil will light the very biggest tube for hours, and 
o ur 1-inch co il will light 8-l 0 medium tubes s imultaneous ly if connected in series. 
As a ll tubes are different in co lor, the most beautiful effects and designs can be 
ereated. In a store window they will stop every passer-by without fail. For 
parties a weird effect is obtained by sudden ly turning out all the lights and oper­
ating a s ingle large tube n ear the cei ling. It will startle the most phlegmatic man 
and the ladies will swear they saw a ghost. ' 

l lUPO llTANT N OTE: If for some r eason a coil does not give the ri&·ht 
spark length, bend the vibrator spring a little back (towards the thumb screw). 
The stiffer a vibrator works the bette1· the spark will be. 

The "Electro" Tes la Transformer 
(Patent Applied for) 

We hardly need mention that the Tesla Transformer is one of the most mar­
velous pieces of apparatus ever invented and there are thousands of experiments 
and demonstrations that can be performed with this apparatus. 

We had this transformer under consid eration for years before we built it and 
we had to build dozens of different models before a perfect apparatus was pro­

duced. We do not hesi ­
tate to say tha t for the 
price this apparatus is 
the greatest bargain ever 
offered. The construc­
tion of this transformer 
has been simpl ified to 
such an extent that it is 
not only absolutely "fool 
proof" but we guarantee 
that it will do anything 
an cl everyth ing any 
standard Tesla Trans ­
former ever did, or will 
do. The primary is 
wound with the best 
hi gh tension cable and 
the secondary with the 
best DOUBLE INSU-

No. 7000 LATED enamel wire. 
The secondary is insu­

lated by solid hard rubber brackets as shown in c ut. It is a lso provided with two 
well finished coil ends. The in s ul ation is absolutely perfect, the base is heavy 
quartered oak. 

'l'he Tesla Transformer i s an apparatus which steps up the frequency of 
the secondary of a spark co il, to many hundred times its original value. It is 
thi s incredibly high frequency tha t produces the wonderful phenomena you have 
seen performed on the stage by some clever elec trician, a ll of which can be 
duplicated with our transformer. . 

The "Electro" Tesla Transformer can be operated in conjunction with the 
following apparatus; it is of no value without them: 

First, a spark coil or transforme r coil; second, a set of condensers; third, a 
spark gap. One of our 1 in. spark co il s is suffi.cient to operate the transformer, 
but we would always recommend gett ing a 2 in. coil with which the best r esu l ts 
are to be had. Our 'h K. W. transformer coil in connection with our Electro­
lytic Interrupter will give still more wonderful effects. Two 1 'h pint Leyden 
jars or any other sending condenser of the RIGHT CAPACITY can be used in 
connection with this transformer. A s ingle spark gap completes the entire out­
fit. IT MUS.T BE UNDERSTOOD THAT THE TEE:'LA TRANS:P'ORMER CAN­
NOT BE USED WITHOUT THE ABOVE MENTIONED~ ACCESSORIE~. 
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The "Electro" Tesla Trans former ( Continued) 

OPERATI ON 
The connections are made as shown in diagram. It 

is of highest importance that the connecting wires from 
the secondary of the spark coil to the Tesla Transformer 
and to the condensers, are heavy (not less than No. 14 
B. & S.). There should be as little wiring as possible, no 
loops or coils, and if possible all wires should be of 
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equal length . When connections are made as shown, start WIRI NCI< DIAGRAM 
operating. First test for spark l e ngth of the Tesla, by . . 
attaching two stiff coppe r or brass wires to the secondary coil leads (~ee inu,s,tra­
tion No. 7000). Leave a gap of about 2 inches between the two wires. Ihen 
start the coil. If the Tesla spark is not long enough, the spark gap. must be 

. adjusted, until best results are obtained. It is important that the zmc sp~rk 
plugs have POINTED ENDS. Plugs with flat ends cannot . be used. A .few 11~111-
utes' experimenting will gh·e the right Tesla spark. 1t g1yes a crackling noise, 
which becomes louder as the spark of the zmc spark gap is lengthened. 

All Tesla experiments should be performed .in absolute darkne~s •. as ~hen 
the best results are obtained. When everythmg IS adJusted . and wo1 kmg right, 
the wires leading from the secondar y give a blue brush. Tlus works best when 
the re is no spark discharge between the wires. . . "" 

Next take off all wires from the Tesla Secondary, wh1c~ we will call T . ~­
hereafter. Operate apparatus and both coil ends of the I. S. _will show the 
"Fire Wheel." The brush composing the wheels actually turns m ums?n with 
the inte rrupti ons of the spark coil. Next take a piece of metal (an)'.th111g will 
do), and, holding it in your hand, approach one of the T .. S. You will_ observe 
a large brush as you approach, or a spark _from 2 to. 3 mches Ion? will jump 
into the metal uiece without you experiencrng the slightest sensation. . 

Although the voltage of such discharges runs into the hundr.ed thousands, it 
is harmless. A spark can also be drawn with the b!tre han_d without harm, .al­
though it stings a little. Touch one of the T. S. with a piece of m~tal which 
you hold in your hand. With the other hand approach slowly _and ca1efullr the 
other T. s. About 4 or 5 inches away from it, a. large beau,t1ful brush '~'II be 
drawn from the hand, very weird in character. Geissler and 'Iesta tubes 11.,ht u.p 
when brought near the Tesla Transformer, without actually to~chmg any pa1 t 
of it. They are usually operated by holding one end of the tube 111 the hand ,a1~?, 
drawing a spark into the other end of the tube by approach mg one Sof 1,!,'e 'I· • · 
Ground one of the T. S. and attach a piece of wire to the _other 'l'. . n .enor­
mous brush will be observed on the free wire. Another interest111g expeJ'lment 
is performed by running two fairly stiff 
copper wires parallel to each other and 
about 2-4 inches apart (Fig. 1). When the 
frequency i s high enough_ the. space b<;ltween 
the wires will be filled with light, while the 
ends will show a flame-like discharge. 
Small flames also play continuously on both 
sides of the wires. . 

Two rings formed of copper wire, the 
small ring placed into the larger one, and 
both connected to tile poles of the trans­
former will show a very pretty discharge 
(Fig. '2) . A similar experiment 1s per­
formed by forming two stiff wire loops, of 
heavy copper wire. The two loops a~·e 
placed one into the other, and both are 111 
the same plane. The space between the twp 
loops will be filled with light when the coil 
is in operation (Fig. 3). 

In Fig. 4, R. R. represents two ~hin ha'.d 
rubber sheets. A th111 silk covei ed w11 e, 
N 36 B & S. is glued in form of a name 
0~·t11e' face of 'each sheet. The back M tl;e 
sheets is covered with a piece. of tm!?'I. 
Both are connected by a th111 wire, C. I he 
terminals of the tran~fo;mer 1.ead to_ the 
name or characters as md1cate~ m the 1llus ­
t tion After a little expel'lmentmg the 
~~nt will be found where the name or characters will .stand out brilliantly. 

P < • 5 h ws another experiment to be produced m the dark. A _very thin, 

TESL A EXP E R JJUEN'l'S 

Fig. s 
0 

·e attached to one end of the transformer, rotates m a circle. The 
bare copfet~;v~'are wire must be ascertained by experiment. 
leng~i oh t ·ece of thin cotton covered copper wire when attached to one end of 
t he t s s~~rJ::~r is enveloped in a beautiful light discharge. (Fig. 6). . . 

ran . cl to advantage for all kinds of work where high tens10n 
These c01ls ca? ~e usech as wireless telegraphy, lighting Geissler and X-ray currents are require , su . t 

t bes and for other interesting exper1men s. . 
u s'ize of base 16 in. by 7 in. Height over all 6 'h 111. 

N o. 7000 "Electro" Tesla Tra nsform er, a.s tlescr lbetl . ......... · · ...... · 

E•hipping weight 11 lbs. 

$6.00 
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The "Electro" Storage Batteries 
Used on board of several U. s, battleships. Same style use d in the Oldsmob il e 

Pullman ancl a number of other Jugh-class automobiles for ignition and lighting. ' 
.The 40 A .H. si>:e has 3 plates in.each eel!; the 60 A.H. size has 5 p lates in each 

cell , the 80 A.H. s ize has 7 plates 1n each cell; the 100 A.H. size has 9 plates in 
each cell. The cells are of hard rubber, NO'l' gloss. 

This battery is absolu.tel y "fool proof." There is nothing to get out of or~er, 
ancl with ordrnary care tl11s battery will last for five years. 

Every e::-:perimenter knows that th ere is practically no equal to a good s torage 
battery. ~~. i~ '\,Pleasu r e. to run you r co ll or other apparatus when you know there 
is. lots of .imce behind it. Our No. 555 battery will melt a No. 10 B. & S. copper 
w1_re and gives about 200 amperes in short circu it (although w e do not recommend 
this test, as 1f performed. often will w akcn the plates) . A ll batteries come in 
treated oak cases. 'l.'here i;; absolutely nothing- to conode. Batteries shipped fu ll y 
charged, ready to use. Shipped in strong wooden, non-ove rturning box. F ull 
d1rect1ons on every battery. 

$} 5.00 Full 
Directions 

Including 

War-Tax 
on Label 

No. 5:;:; 

Any g~rage or power plant will recharge any battery for about 35 cents. If 
you have direct current, you can charge It yourself at a cos t of 8-10 cents by using 
a bank of lamps to cut clown the current. If you h ave 110 volts A. C. this battery 
can be charged through a bank of lamps and our No. 12500 rectifier shown e lse­
where. 

If you wish to know more about this wonderfu l BATTERY, send 2c. stamp a nd 
we will send you our "Treatise on E•torage Batteries." 
No. 556 "Electro" Storug·e Buttery, 6 Yolts, 40 .111111Jere )tours, sb:e 

No. 555 

5'/ix8x8 in •...................... .. ...... .... .....•. . ...• 
Shipping weight 35 lbs. 

"Electro" Storage Dottery. 6 ,·olt~, GO nu11lere hours, size 
6 :Y,.xSx8 in. · · · ·s1~ipi:>;rig.· ~eig1~i:.4i ·it)8." · · · · · ·· · · · · · · · · · · · 

''Electro" 
U~x7xS 

Storage Iluttery , G Yolts, 80 :un1Jere )1ours, s ize 
in. 

$13.00 

$15.00 

$18.00 

No. 2329 "~I;~~y~:s s~:~age n~~~~~~·. -~. ~-~~~~· . _1.~ . ~~1~1~~~~. ~·-o.·~~~' . :~ .·~~ $24.00 
Shipping weight 68 lbs. 

THESE JIATTERIES ARE SEXT FULLY CHARGED 
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Type R. E. Storage Batiery 
We know that everyone having dry cell s is dissatisfied 

because such batteries do not last for continuous work 
where a steady strong cu rrent is r equired. Nearly every­
body wants storage batteries, but the price makes it pro­
hibitive for the buyer. 

With these facts in mind we have constructed a bat­
tery that, despite of its unusually low price, is the best 
that money can buy. 

For seven years we sold these batteries, but they were 
not sealed up and the acid would evaporate and spill. The 
demand for a sealed battery has been growing every year 
and we abandoned the open type in favor of the sealed 
type . 

The p l ates, with our twel\·e years' experience in mak-
ing them, are the same reliable ones as used in our No. TYPE R. E. 
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555 6 V. 60 A. H. battery. The same is true of the o the r 
material used. 'We furnish these batteries without acid . It can be obtained from 
any druggist. To mix the acid proceed as follows: In a c lea n porcelain vessel 
pour five parts (by bulk) of di stilled or rain water. Into this pour under constant 
stirring one part of chemically pure sulphuric acid (oil of vitriol) 66 degrees 
Beaum e. lf the solution has cooled, test it with a hydrometer such as our No. 1543 
lt shou ld now read 1260 degrees specific gravity. The electrolyte is then carefu ll y 
poured into each cell through the opening by removing the porcelain vent stopper 
until it stands 14 inch over the top of plates. Battery should then be charged as 
per direc tions. Comme rc ial acid or h ydrant water should under no ci r cumstances 
be used; it w ill spoil the battery in a few weeks. It is a good plan for owners to 
recharge their batteries once every two weeks, no matter if run down or not. This 
treatment will keep batteries in perfect shape and they will las t much l onger. 
When battery stands idle for over a month, first discharge same and recharge again. 

Type R. E . should be charged with a steady cu rrent of two amperes for ten 
hours. lt will then give twenty ampere hours, that is, a cur r ent of one ampere 
s trong for twenty hours long, or two amperes for ten hours. It will run, for 
instance, a small motor, which takes one ampere, ten hours at a stretch . Battery 
must then be charged again, after which it will give the same output hundreds of 
times over. To charge cells: Onl y direct current can be used . Any electrician in 
your t own who has charge of a private plant will be g lad to char ge your ce lls. 
The usual rate is t en to fifteen cents per cell. If you have direct current on your 
premises you can charge the battery yourself. If you have alternating current it 
wi ll be impossible to charge storage cell s unless our "Electro" Lytic rectifier No.· 
12500 is used, which changes the alternating current to direct. If you have no 
current available , do not try to charge with dry cell s. The dry cells would be 
spoiled inside of one hour. The charging voltage must always be higher tha n the 
combined vo l tage of the batteries. A fully charged storage cell, with charging 
current turned on, has 2.5 volts. When the charging curr en t is taken off the voltage 
of cell will drop at once to 2.2. This is correct. Coils from 2 to 4 inch need 5 cells 
of type R. E. 

TESTI!\"G 
The only reliable way to test a storage battery is by means of a low reading 

voltmeter. If the experimenter wants to know how far the battery is run· down, 
the voltmeter readings should onl y be taken when the battery is actually working. 
Other tests are of no value whatever, as a storage battery, even if run down alto­
gether previousl y, will nearl y always register two volts per ce ll, on open c ircui t, 
as it is well known that accumulators always recuperate when standing unused. 
If they are put to work, howe,-er, the voltage immediately drops. Therefore, "Open" 
readings are of no value. The owner of a storage battery should always test iL 
befor e starting in to use it; it will save him muc h annoyance. Each ce ll should be 
tested individually, as this is the only reliable way. 

A storage battery-no matter what make-will stop working very abruptly and 
without any warning at a ll. This generally puzzles the layman a good deal, and, 
of cour se, h e blames it all on the battery, as he cannot account for the drop. If he 
would have taken a voltme t e r reading before star-ting in to use the battery he would 
have found that the cells registered about 1.85 volts each . 

Never t es t an accumulator with an ammeter-that is, never connec t the instru­
ment direc tly across the battery. lt is a "deacl short circuit," and is not alone very 
harmful to the cell, but it will burn out the instrument. 
No. 1251 Com1>lete cell , ty1>e R. E., SEALED UP ("ee illustrntion), 20 1111111ere 

bours, 2 volts, contuining 1 uositive uud J uegath·e t•lute. sepurntors, 
rubber bonds, porc~lain ' 'ent_, tlirccUons; ."'eight ,,•hen filled $3 50 
'vith .n cid, 4 lbs., l!nze of g lu8s jur th:Uxl 111. euch. . . . . . . . . . . • 

Shipping weight 7 lbs. 

No. 125la G lo88 jar for R. E. cell, <lx<lxl in ..... . . . . . . . . . . . . . . . . . . . . . . . $0.50 
Shipping weight 3 lbs. 

TYPE n,, E. BATTERIES ARE SOLD "WITHOUT CHARGING LIQ.UID. 
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No. 1543 

"Electro" Batterymeter 
The greatest problem to the user of 

sto rage batteries is "How fully charged or 
discharged is my battery?" The question 
of overcharge if not too great is not a 
serious one, but letting a battery discharge 
'1'00 JU UCH is. . 

. The batterymeter is . based on the principle that the density of the e lec trolyte 
in a storage battery varies directly as the battery is charged or discharged For 
in ;tance, the density of th e e lectrolyte is found when the battery is fully c l;arged 
to be. 1,250 sp. gr. Then when the reading is taken after the battery has been used 
and tt now shows a sp. gr. of l,17!i, it means that only 40 per cent. of the fuli 
charg.e remains. This 1s read1l)'. ascertained by a g lance at the table accompanying 
each. instrument. Always bear in mind that voltmeter readings never tell the true 
cond1t1on of a battery. The operation of the Batterymeter is simply as it is ac­
f.urate. The vent of. the battery is removed, the nozzle of the meter placed in the 
iqu1d and enough !Iqmd i.s drawn up by suction in the glass tube to float the 

hydro.meter. The reading 1s then taken and the liquid replaced in the battery by 
applying pressure. to. the bulb and vent is replaced . The value of the Batterymeter 
hs self-evident, and if you don't want to get caught with a completely discharged 

atter:.:' or ~er1ousl.Y sulphated one, ge t a Batterymeter at once and see just how 
mubch

1
.Juice is 1,eft 1n your storage battery. An invaluable instrument for the auto­

mo 1 1st, exper1menter, electrician, owner of isolated plant, etc., etc. 

No. 1;)43 n~~terymeter, DIP<lium. 1>:rn1le, lenc:th 10 In .. hydrometer scnle 15 to 
.la, De:tu1ne noel equi,·atent succiflc g~uvi~y. Con11•lete '''ith directions 

!i:.cl~ . r~~~·~ . -~~~·~ ~~·~ ~~· .. ~ ·~~.' .. ~i.z~ .. ~~ .~~.~~1~ ..• i~~~ ... .. ~--~~~~ $0. 75 
Shipping weight 2 lbs. 

The "Electro" Pocket Volt and Ammeters 

N, 4300 

These little instruments are without doubt the most 
compact and durable meters ever produced in this country. 
They a r e not a lon e extremely accurate, but they are also 
"dead beat," a ll metal construction. The finish is the finest 
ever seen on a domestic instrument. Permanent magnet type 
indicates polanty as well as cu rre nt. lt is the smallest 
meter made, diameter 2 '4 inches, net weight 4 'h oz. Flex­
ible, detachable lead, with contac t pointer furnished free. 
R_ange of voltmeters, 8 volts; ammeters, 30 amperes; com­
bination, 8 volts, 30 amperes. 

No. 4:100 "Eleciro'' nn11ueter, ns <lescribetl, encll .. 

No. 4301 "E lectro" voltmeter, as ·descrlbetl, ench . 

No. 4302 "E lectro'' Vol t-n1n1neter ...... ... .. .. • 
Shipping weight, any style, 1 lb. 

$1.25 
$1.50 
$1.75 

The "Electro" Storage Battery Meters 

No. 1020 

particularly usefu l on 
launches, small houses, 

This meter is so call ed because when properly con­
nected to a storage battery ci rcuit it will not only show 
the quantity of current passing through the circuit but 
also show whether the battery is charging or discharg­
mg. The normal position of the needle on this am­
meter is in the centre and the needle going to the left 
indicates that the battery i s discharging, while a de­
flection to the right indicates the battery is being 
charged. 

. The meter i'? for direct current only, 214 in. in 
diameter and % .111. thick. It is made for switchboard 
mo~nting for which purpose 2 studs are provided, each 
havmg 2 nuts and washers for connections and fasten­
ing. All metal parts are brass highly ni ck el plated and 
polisl10d. Only supplied in one scal e, 15-0-15. The 
mechamsm 1s of the permanent magnet type, service­
able. accurate and above all durable. This mete1\ is 

smal l lighting plants such as a re used on automobiles 
e~.. et~ • 

No. 1620 Electro Storuge Battery JUeter, Scule Hi-0-15 amperes. . . . . . . . $2.25 
Shipping weight 2 lbs. 
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The "Electro" -Lytic Rectifier 
For. the past years we have been flooded 

with mail to supply a rectifier to change alter­
nating current to direct. As is well known, 
a lternating current can not be used to chnrge 
stornge batteries and for a great many other 
purposes a lso direct current only can be used. 

Our rectifier works on any cycle alternat­
ing current up to 110 volts. It must be used 
in connection with a lamp or water resistance 
and canno t be connected to the current supply 
without the resistance in series with it. The 
efficiency of the 4 jar r ectifier is 85%, AND 
THERE IS NO LEAKAGE such as is usually 
found in other rec tifiers. The 4 jar rectifier 
furthermore USES BOTH SIDE~· OF THE 
CYCLE, which accounts for the high efficiency. 
Of course, a one or two jar outfit may be used 
successfully, and EVEN ONE JAR ALONE 
rectifies alternating cu rrent to direct but the 

o. 12500 
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efficiency is necessarily low, as only one half of each cycle is used. 
However, for experimen ts using little current, the one jar type is very satis­

factory. The 4 jar typ~ passes as much as .5 amperes and can be used conti nuously 
(as for instance charging storage cells) with 2 'h amperes. The one and two jar 
types pass 1/3 of the above amperage. Our rectifiers come ready for use. All you 
have to do is to dissolve the salts in HOT water and fill in jars, and the r ec tifier ls 
ready. The 4 jar type comes with a wooden tray (see illustration) which holds the 
jars. No tray is furnished if jars are bought separatel y. The covers are of heavy 
porcelain with polarity marks in plain sight. The lead a nd aluminum plates are 
very substantial and the latte r will last for months. 1f used up they can be 
renewed at small cost and replaced with n w ones in ::i. few minutes. 

New a luminum plates will uot be so ld separatel y except to users of the rec­
tifier. When ordering r enewal plates it is ABSOLUTELY REQUIRED that you give 
us your order number or date of purchase. 

OTHER PARTE' ARE NOT SOLD. Directions and diagrams only furnished with 
rectifie r. Every rectifier is guaranteed. 
No. 12:'i00 Four jar rectifier, as descrlbe1l, with tray . ... ....... ..... .. . 

Size 8lf.,xlO'f.:xlO'h. Shipping weight 30 lbs. 
No. 12501 One jnr rectifier, ns described .............. . ..... . ..... . .. . 

Size 8x5 'f.:. Shipping weight 5 lbs. 
No. 12502 Renc,vnl nlu1ninun1 or letul Jllates. encl1 . ............. ..... . . 

Shipping weight 1 lb. 
No. 12503 snlt'1 (charge for one jar) . ...... . ....... . .... . . . . . 

Shipping weight 1 lb. 
No. 12504 Glnss jnr for rectilier, size 4%xG% in; ......... .. ...... .... . 

Shipping weight 4 lbs . 

The "Electro 8-1 O" Dynamo 
Wherever there is surplus po"·er, be it gasoline 

engine, large electric motor, water-wheel, wind­
motor, water-motor, etc., etc., the "8-10"' can be 
used to light a bunch of Tungstens, to charge the 
biggest storage b:ittery, to electroplate, to run 
spark coils, etc. As a motor when run on 8 volts, 
the No. "8-10" will prove an exceedingly strong 
machine. "\Ve furnish thi s dynamo giving 8 volts 
and 10 amperes, that is, 90 watts. With the .No. 
"8-10" machine we were able to do th e following: 
At ? 000 revolutions we lighted fifteen 8-volt ·I C. P. 
Tur;'gsten lamps. At the same speed we a lso li ghted 
six 6-volt c. P. Tungsten lamps. The full ~O watts 
capacity is obtained at about 2,500 revolutions. 

POINTS OF SUPERIORITY 

$6.50 
$1.75 . 
$0.30 
$0.35 
$0.55 

Armature con s tru cted of thin annealed el ec tri cal steel. Slotted for conductors. 
Coils a r e connected up in the usual drum manner .. Laminations are keYetl t~ shaft. 
commutator pinned . Shaft unusually large for this s ize machrne. 5/16 in, diam. at 
all points. Material-,. teel ground to s ize. Com!11utatqr same .construct ion a'? on 
la rge dynamo. Hard drawn copper segments, heavily. insulated w1U1 mica. Bearn:igs 
"Non Grain" bronze, best obtainable. Extra largE'. wick feeding 011 CUP'?· Retaining 
grooves prevent oil flying, and r eturns are provided so that excess 011 returns to 
oil cup. 

Field 
mutator. 
turning. 

Magnets-Two pole, carefully bored to size. 12 part armature and com­
Brushes-Two made of special caroon metal, of sq\)are sectwns to prevent 
Double br\lshes and double pole construction allow large brush contact 
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The "Electro 8-1 O" Dynamo--( Continued) 
surface with small commutator for the comparativel y heavy curren ts en counter ed on 
low voltage work. Case-Cast iron, cast from die moulded pattern s, ther efor e n o 
damaged castings are ever used. Winding-Shunt. 

In designing this machine the very first consideration was for r esu l ts. No 
endeavor was made to save copper, iron or workmanship. Insteacl of fancy fi n ish 
the money was spent in result producing labor and material s . No weak encl brack ets, 
no skimpy brushes ancl brush ho lders, but good honest to goodn ess so lid s tu fl' t hat 
shows the val ue. It's a real bargain ancl one you wi ll never r egret investi n g in . 'l.'he 
finish is b lack enamel with go ld stripe. . · 

Machine is sem i-enclosed, p r acticall y clustproof, a radical departure in s m a ll 
· dynamo building. Pulley, 1 inch diameter, V-grooved for round belt. 

Size over a ll is 7'hx51hx5% inches. Shipping weight 20 l bs. $17 00 
No. 8 10 " Elec tro" 8 V olt 10 A n11te r e M D y 1uunu. us dcscribetl .... .. .. , . . • 

Lfhe "Electro" Rheostat-Regulator 
PORCELAIN BASE 
( P ATENT ED FEfl. 1, llllO. ) 

This littl e current regu lator makes a 
valuable addition to any w ireless set wher e 
it is used to regulate the bat t e r y curr.ent. 

With battery lamps it is very valuabl e, 
where it is used to prevent the lamps fro m 
burning out on accou nt of too strong a cu r­
rent, etc. 

Tn connection w ith small motors i t w ill 
regulate the speed more accuratel y and 
more gradua ll y than cou ld be done by any 
other means. This feature makes it ve r y 
clesi rable for Den tis ts, Doctors, and a ll 
those who need an effective regu lato r . I n 
connec tion with cautery wor k it is ind is­
pensable, as any degree of heat can be ob­
tained,-due to t he very fine r egulation . 

One of i ts real val ues is in provid ing 
a small fie l d regulator for small moto r s 

No. 5000 and dynamos, giving in that way a vo l tage 
and speed regu lat ion not obtainable w it h 

the usual type of expensive step type rheostats . It also makes an excell ent a uto­
mobile lamp dimmer where it can be used to cut down t he g lare ye t not d im th e 
lamp enough to cut clown the light too much. This is a fau lt of many of the 
present auto climmers now in use. 

Advantages over other small rheostats: Graclual a n cl accurat e regu lat ion of 
current; great current capacity; Ii ttle heating, resistance coil air-cooled· no co n ­
cealed parts; impossible to get out of order. l'OrtCELA IN DASE. CANNO'l' DUHN 
N OR CHAR. 

For electro-plating work it will be found incl ispensabl e. A g radu a l incr ease of 
current is especially necessary for fine work. 

The wire used in this regulator is the finest high r es istan ce wire. It w ill 
positively not rust, break nor bend, even under a constant load of 3 amper es. This 
we guarantee in every instance. The groove which ho lds the sp ira l is ( ) shaped 
(PATENTED), which makes it impossible for the coi l to fa ll out or become d is ­
locat ed once. wound. in place. Large hi,trd rl!bber han d le (1 in . diameter) is pro ­
vided, a ll owrng rapid and smooth turn111g of switch b lade. Dou't u>1e u rheo8tut 
,vith th e re~istnnc•e " 'Ot11ul on Ji bre thu.t 'viii s 1noke :utd s1uell us Hoon us c urrent 
is turned on. 

Resistance is 10 ohms. Maximum capacity, 3 amperes contin u a lly ; s ize, 4 
inches d iameter, thickness of base 13/16 inch. 

No. 5000 Rhe o,. tut-H.egulutor ( 1rnte ut·e1l ) . Price . . . . .. • ....... , . . .... , . . $0. 75 
Shipping weight 2 lbs. 

Lincoln, Nebr. 
Deur S ir,. :-

Lns t yenr I orde red n nuntbe r of things of y ou, nn1ong 'vhich 'vns an "Electro­
l y tic" Inter ru11t e r f or nay n · ire l ess s tntlou. I lan,·e usetl it ' •ery ltnrd all the 'vhile 
exce pt duri ng the s u1u1ue r. I fottn(J that it '''orked jus t .as '''ell after three 
montlt s of non-use u s it did \vJ1en I g ot it. The "1."elegrn1Jh Key " I rec ei, .. ed of you 
is n dnndy, u s Is tile Dull B earing slide r. 

ASHLEY ·wn.LIAlUS. 
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Student's Chromic Plunge Battery 
Here is the first low priced, as well as fool ­

o r oof chromic acicl battery on the market. It is a 
little won cler , ancl for the small price we ask for 
it, i t stan cls u n matched. 

67 

It is an icleal battery for electrical exper i­
mental work where a ve r y powerfu l current is 
n ot r equ irecl . This batter y will ligh t. a 2 vol t 
lamp for several hou r s on one charge; 1.t w ill run 
a small toy motor surprisingl y well ; 1t will. clo 
s m a ll e lectroplat ing work; it is icleal for test1ng 
wo r k; i t gives a fairly steady current, anti u s the 
zinc electrode cnn be 1n1lled ch~nr of 1he e l.t•ctro"." 
Jyte, no nutte riuls are use d " •h e n battery stnot1s 
ltlle. 

70c. 
Best Amalgam Z inc onl y is usecl, as w:ell as a 

h igh l y porous car bon, to ensure 3: steadier cur­
rent. vVe furnish enough chromic. salts for 4 
charges. Fu ll directions for operation ancl care 
of battery are inclucled. Each battery tests 2 
YOl t s and 10 amperes when set up fresh . Not 
over 2 amper es shou ld be clrawn from battery 
C'On t inuously. By using six or eight of these bat­
teri es, a great many experiments ca~ be pe'.·­
formed. No sol ution can run out ot this ba~te1 Y 
if upse t by acciclent. Th is makes. 1t an . ul e al 
11ortnble buttery, such as for operating a b1c~cl.e 
lamp , or any other ~ortab l e l amp, wher::i a PO\\ er -
fu l li ght is not required, for boy scouts fie l d tele­
graph wo r k, operating telegraph outfits, etc., etc. 
f''ize over a ll is 5x2 mches. 
~O. 9UD Student'!!' C hron1ic 

Buttery .......... . 
Plunge $0.70 

Shipping weight 1 lb. No. 999 

No. 998 Carbon Rod n ·ith Bincling Pos t , for n b o , ·4." hnttery, cnch . . . .... . 
' S h ipping weight 4 oz. 

No. 997 J-\_nutlgnmoted Zinc Roe~ " :fth IJin.din g P oM t , for n bo , ·e. e n ch ... 
Shipping weight 4 oz. 

The "Electro" X-Ray Tubes 
These t ubes if worked by coil No. 4366 or No. 1089 will take quite 

sharp phot ographs of the human hand, contents of a purse, etc. The 
ti me requ ired for exposu re is comparativel y short. With the l!Se of 
Bariu m-Platinum-Cyanide screens the skeleton of a hand w:1 11 be 
r eacl il y seen by p lacing the screen between the eye .and the obJect to 
be examined. The X-Ray tube shou.lcl be 1m111ed1ately behind ~he 
objec t. It is a great pity that electrical expen.menters do not gn'.e 

att ention to the study of X-Rays and radiography. There a1 e 
~~_;e subjects more fascinating ancl none more. frmtful. of results. 
That t he last words in Roentgen rays 1s not spoJ,en 1s evident by the 

t r ides made in r adiography in the past few years. Once you have 
~ ·ed a few experiments you will be fascinatecl. You probably have 
n een a d iamond or r uby's real brilliance till it has been exposed 
riv-i~Rays . This is onl y a suggestion. There are 111numerable others 

$0.20 

$0.20 

avai~bl e.No 1129 is t he o
0

n ly tube in the U. S. able to work satis­
fac t o rY{y on' a l'h in. coil. Our No. 9010 tube work" v e r y well on a 
1 in. coll. 

No. 1129 

No. 9010 X-Rny tube, s mall size. Price .. . ............ . . . ...... . ..... . 
Sh ipping weight 3 lbs. 

No. 1129 X-Ruy tube, n1ediurn size . Pric e ..... . · ... . . · .. ···· ........ . 
Shipping weight 3 l bs. 

No. 1130 X-Ray Tube Jorge Niz2 . Price .......... .. ....... . ...... . ... . 
' Sh ipp ing weight 4 l bs. 

Barium-Platinum-Cyanide Screen 

$4.20 
$6.65 
$9.50 

These a r e intended to make the X-Rays visibl e to the naked e)'.'e. If .an obj~ct 
· b f t he screen and in front of the X-Ray tube, the outlines will readi ly 
i s shown e o~e d on the screen The bones of a hand. for instance, can be obsen·ed 
be s~fen ~f~J~~ee use of the fluo~oscopes. They represent the screen a lone, which is 
~omi'ted on a polished mahogany frame. To be used in the dark only. Size 3x414 ms. 

o 1284 Bnrium-Plntlnum-Cynnide Scr een on frnm e. Price e n e h . . . . . . $3.00 
· Shipp1ng weight 4 oz. 
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"The Boy's Electric Toys" 

No. 200~ 

Instruction Book 

A TR£A TISE ON EUMENT ARY 
ELECTRKITY . 

I 00 Electrical Experimenta 

CT.!e~RTINC CO. 
>1'15T HEWYOIUt.U l.A. 

There have b een 
o t h e r e lec trical 
.expe rimental 
outfits on the mar­
ket thus far, but 
we do not believe 
that the r e has 
ever been produced 
an y t h i n g that 
co m es anywhere 
n ear approaching 
the n ew experi­
m ental outfit which 
we illust ra t e here­
with. 

"The Boys' E lec­
tri c Toys" i s 
unique in th e his­
tory of elec trical 
experimenta l ap­
paratus, as in the 
small box which 
we offer enough 
material is con­
ta ined TO MAKE 
,AND COMPLETE 
OVER TWENTY­
}" I V E DIFFER­
ENT ELECTRI­
CAL APPARATUS 
withou t any other 
t o o 1 s , except a 
sc rew driver fur­
nished with the 
outfit. 

The box conta ins 
the following co m­
plete ins truments 
and a p p a r a t u s 
which a re already 
assembled: 

Student's chromic 
p 1 u n g e battery, 
compass - g a 1 v a­
n ometer, solenoid, 
telephone receiver, 
e 1 e c t r i c 1 a m p. 

Enough various parts, wire, e t c., are furnished to make the following apparatus: 

Electro1nngnet, electric cannon, nutJ,"'Tletic pictnre-s, dnneing s p iral , electric 
han11ner, gnlvn110111eter, , ·01tn1eter, hook for tcle1Jhooe receh·er, conde1u~er, sensi­
tl,,e 11licro1•hone, short distance '''ireless tele1•ho11e, test storage bn1tery, 8hOcking 
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"The Boy's Electric Toys"-(Continued) 
coil, complete telegrn1>h set, electric rh•etln g mnchlne, e l ectric buzzer, dnncln g 
fishes, singing tele11hooe, 1nysterious dancing nlnn, e lectri c j um11lng Jack, 1nng­
netic geo1net·ric figures, rheostat, erratic 1>enclulu1n, e lectric butterfly, 'thern10 
electric motor, visual telegraph, etc., etc. 

This does not by any means exhaust the li s t, but a great man y more apparatus 
can be built actually and effectually. 

With the Instru ction book which we furnish , one hundred experiments that 
can be made with this outfit a re listed, nearly a ll of these being illustrated with 
superb illustrations. We lay particular stress on the fac t that no other materials, 
goods or supplies a re necessary to perform any of the one hundred experiments 
or to make any of the 25 apparatus. Everything ca n be co nstru c ted and accom­
plished by means of this outfit, two hands, and a screw drive r. Moreove r, thi s 
is the only outfit on the m a rket to-clay in which there is included a complete 
chromic acid plunge battery, with which each and everyone of the experiments 
can be performed. No other source of current is necessary. 

Moreover, the outfit has complete wooden b a ses with drilled holes in their 
proper places so that · all you have to do, is to mount the various pieces by 
means of the machine screws furni s hed with the set. 

The outfit contnlns 114 se1mrnt e pieces of mnterlnl nntl 24 1>ieces of finished 
nrtlcles rently to use nt once. 

Among the ·finished materials the following parts a re included: Chromic salts 
for batter y , lamp socket, bottle of mercury, core wire (two different le ngth s), a 
bottle of iron filings, three spools of wire, carbons, a qua ntity of machin e screws, 
flexible cord, two wood b ases, glass plate, paraffine paper, binding po s t s, 
screw driver etc., etc. The instruction book is so clear that a nyone can make the 
apparatus without trouble, and besides a section of the instruction boolc is t a ken 
up with the fundamentals of eiectricity to acquaint the layman with all important 
fac ts in e lec tricity in a simple manner. 

All instruments a nd a ll materials are well fini s hed and t es t ed before leaving 
th ~ factory. We guarantee satisfaction. 

vVe wish to emphasize the fact that a nyone who goes throu g h the various 
ex periments will beco me proficient in electricity and will certainly acquire an 
e lectri cal education which cannot be 
duplicated except by frequ enting an 
electrical school for some months. 

The size ove r all of the outfit is 
14x9x2 %_. 

No . .2002 "The Boy's E lec t r ic $6 00 
'J~o,· s," outfit ns d escrib ed. . • 

Shipping weight 8 lbs. 

Just n few things thnt c an be 
mn<l e with "THE BOY'S ELECTRI C 
'l10YS." We have not the S IUlCC 
'"'nilnble to s ho'v all Ch e other huu­
fl reds that cnn be nande 'vitb tJLis 
o utfit und two hunds . 

THE DIFFERENT PARTS OF OUTFIT No. 2002 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 

1 
2 
3 
4 
5 
5b 
5c 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Solenoid. 
Compass. 
Horseshoe. 
Telephone R ece ive r with cord . 
Chromic Battery with sal ts. 
Carbon for Battery. 
Zinc for Battery. 
Galvanometer Block. 
Iron Core with t a pped holes. 
Iron Keeper. 
Slotted Carbon. 
Wooden Base. 
Glass P late. 
Fine Wire 
Medium Wire 
Heavy Wire 
Tin Foil. 
Copper Spiral. 
Ni ckel Stand 
Bottle Iron Filings. 
Bundle large size Core Wire. 
Bundle small size Core Wire. 

No. 21 Bottle of Mercury. 
No. 22 Wooden Base. 
No. 23 Package Paraffine Paper. 
No. 24 Porcelain Lamp Receptac le. 
No. 25 Thin Steel Spring. 
No. 25a Heavy Stee l Piece. 
No. 26 Brass Piece. 
No. 27 Brass Hexagon Nuts. 
No. 28 Stee l Was hers. 
No. 28a Fibre Washers. 
No. 29 Chromi c Battery Salts. 
No. 30 Sc r ew Driver. 
·No. 31 K ey Knob. 
No. 32 Nickel K ey Lever. 
No. 33 Spring Binding Posts. 
No. 34 2 volt Ma zd a Lamp. 
'o. 35 Large Fibre Washers. 

No. 36 Short Iron Machin e Screws. 
No. 37 Large Iron Machine Screws. 
No. 38 Wood en Bushings. 
No. 39 Pole Test Paper. 
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The E. I. Co. Chemical Laboratory 
This outfit is not a toy, put up merely to amu se, but a practical l abor ato r y 

set, with a ll the chemicals, apparatus and reagents necessary to perform real 
work and to teach the beginner a ll the secrets of inorganic chemistry. With 
this outfit we give free a book containing a Treatise in Elementary Chemistry, 
useful dota and reci11es, ond 100 instructive :m•l muusing ex11eriments. 

DESCRIPTION OF THE OUTFIT: 

The outfit consists of forty-four (44) Chemicals a ll C. P. (chemical p ure ) 
put up in appropriate wooden boxes, glass bottles, and hermetically closed j a rs. 
The ac ids are p ut up in g lass bottles, with ground-in g lass stoppers and there 
is a sufficient quantity of chem icals supplied (mostly one t o two o un ces) enou g h 
to m ake dozens of experiments with each. See list of Chemical s herewith. 

A list of the 17 pieces of appar atus f urni shed w ith this outfit is printed a l s o 
herewith. 

The Instruc tion book is a real Chemistry Course for the Bei..rinner. Some 
of the Contents are: Division of Matter: This is a Treatise on E lementary 
Chemistry and deals with the theory of the Elements, Molecules and Atoms, etc. 
C bemicol Nome n cloture. This explains in simple language the derivation of the 
chemical names of the E lements and their compounds. There is a cn ap t er o n 
Laborotory 011erntions; G lass 'Vorklng ; First Ahl; Fire E xtinguishers; Ex1•eri­
menters' A11horis111s, etc. 

A good part of the book is devo t ed to Weights and Measures. The Metric 
S ystem, the English System and the U. S. System are fully explained. 

Th e following tables are furnished: Symbols and Atomic weights of the 
Elements; Measu r es of Weights, Volume, Capacity and Length; Per Cent. solu­
tions; Co n version of Measure expressed in parts; Poisons and their antidotes; 
T echnical and common name of chemical substances; Formulas for Cleaning 
various substances, etc., etc. 

Among the 100 Ex1teriments are : 

How to make chemical tricks; How to make invi s ible and magic inlrn; How 
to t est ftour; How to test soil; How to Make Chlorine Gas and smoke (German 
War Gas); How to bleach cloth and ftowers. How to produce Oxygen and Hydro­
gen; How to make chemical ~olors; How. to t~st Acid~ and Alkali"s; Product~on 
of A:mmonium Chloride· Makrng Su lphuric Acid; Testmg Boric Acid; Format10n 
of Zinc Oxide; Making Copper Ch loride; Preparin g Explosive Paper; Tin-plating 
by chemical action; Copper-plating; El.ectroplatin g ; Fireproof Mixture; Producing 
Fireworks; Transparent Soap; Chem1eal Colors; How to Make Coal-Gas, and 
hundreds of interesting hints and formu las. 
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Chemical Laboratory 
(Continued} 

It contains the following 44 chemicals: 

No. 4889 Chemicnl Laboratory 
S odium Bicarbonate 

(NaHC03) 
Sodium Borate (NaB02) 
Sodium Carbonate (Na2C03) 
Sodium Ch lorid e (NaCl) 
Sodium Nitrate (NaN03) 
Sodium Phosphate 

(Na2HPO,) 
Sodium Sulphate (Na2S04) 

T11e following 
One Standard Washbottle 
One Alcohol Lamp 

Alum A l2 (SO,)a. (NH4} 2SO, 
Antimony (powdered) (Sb) 
Ammonium Aqua 

(NH:i+H20} 
Ammonium Carbonate 

(NH,). COa 
Ammonium Ch loride (NH4C1) 
Ammonium Sulphate 

(NH,).S04 
Bari um Chloride (BaC12) 
Boric Acid (H3B03 ) 

Brimstone (Sulphu r) (S) 
Calcium Chloride (CaClo} 
Calcium Oxide (CaO} 
Calcium Sulphate 

(CaS0,2H20) 
Charcoal (Carbon} (C) 
Chloride of Zinc (ZnC12 ) 

Copper Su lphate (CuS04 } 

Ferrous Sulphate (FeSO,) 
Ferrous Sulphide (FeS) 
G lycero l (Glycerine) 

CaH , (OH) a 
Hydrochloric Acid (HCl) 
Iodine (I) 
Iron Ch loride (FeCI,} 
Iron Oxide (Fe20 :i ) 
Lead Acetate Pb (C2H 302)0 
Litmus Paper 
Magnesium Carbonate 

(MgCO:i ) 
Manganese Dioxide (Mn02) 
Merc ury (Quicksi lver) (Hg) 
Nickel Chloride (NiCl2) 
Oxalic Acid (H,C,0,) 

Sodium Sulphite (Na2SO,, ) 
Stannous Chloride (SnCl2) 
Sulphate of Nickel (NiSO,) 
Sulphate of Zinc (ZnSO,) 
Sulphuric Acid (H2SO,) 
Tin (Granulated) (Sn ) 
Zinc (Metal ) (Zn) 
Zi nc Carbonat e (ZnCOa) 

apparatus are furnished: 
T en Sheets of Filter Paper 
One G lass Dropper 
One Spoon Mea,sure One Conical Glass Measure 

One Erlenmeyer Flas]{ 
One Glass Funnel 
One Delivery Tube 
Si x Assorted Test-Tubes 
One Test-Tube Holder 

Glass Tubing 
One book containing Treatise on Ele­
mentary Chemistry and 100 Chemical 
Experiments to be performed with this 

outfit. 

No, 4889 E . J. Co. Chemical Lohoratory, as tlescribe•I. . . ... . . ...•...... . $6.00 
Shipping weight 10 lbs. 

Can be Shi1•1• e•l b y Ex1•ress only. 

Bunsen Burners Glass Spirit Lamp 
z 
p 

This useful appliance 
is mounted on iron base, 
with Stop to regulate the 
mixture of air. The Brass 
tip inside of tube can be 
adjusted to regulate the 
ftow of gas. When used 
with o rd inary illuminating 

Invaluable to the experi­
menter. Used in a thousand 
different ways, to bend g lass 
rods and tubing, to so lder 
wires, etc. uses wood a lco­
hol. Size 3 'h x2 in. 

gas gives intense heat. No. 1339 S1tlrl t Lam1>. 
Size 5'hx3 in. us Jter illustration, $0.35 

No. 1352 Bunsen Burner as per $0 80 each ........... . 
illustration, ench . . . . . . . . . . • 

Shipping weight 1 lb. _______ s_h_ippin g weight 1 lb. No. 13311 
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.Complete Wall Set Magneto Telephone 

N o. 1)204 

(Western Electric Type) 
This is a comple te commercial t elephone station 

The cabinet i s of polished oak, piano finish withi~ 
which is conta ined the powerfu l magneto, 'the 300 
Ohm polarized ringer, and induc tion col l. The mag­
n e to is exceptionally efficient, being of the two bar 
type with brass gear transmission. The extra sensi­
tive mic rophone, mouthpi ece and t wo gongs a r e 
mounted on the front of the cabinet, giving the en­
tire instrument tha t d esirabl e appearance of com ­
pac tness and e fficiency. Guaranteed to work ove r 20 
miles. The t elephone recei ve r is a double poled one, and 
h!J-S a hard rubbe r case. Seven binding posts a re pro­
vid ed for conn ec tions. The instrument is one which 

we can offe r with pride to our patrons at a ridicu­
lous l y low price. It is unobtainable anywhere else 

at !es~ than $15.00 a nd is an instrument unequaled 
in value for the price w e a s k. Size over a ll llxl0x8 
in. Shipping weight, 15 lbs. 

Long Dis tance T e l e 11l1on e Set - One s tation. . .. $7.00 
Shipping weight 15 l bs. 

T wo s tations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $13.0Q 
Shipping weight 25 lbs. 

Above w a ll sets h a ve been bought from t e lephone e:i.c­
changes who put in Central battery types. Slightly used b u L 
guaranteed t o be in Al working order. 

T elimphone-lnterior Telephones 
(These T el ephones are n ew. ) 

Jn our efforts to present something to our friends that could 
only fail to work by u sing a sledge h a mmer, the nil-me tal "Telim­
phon es" were produced, made of pressed s teel, bea utifully oxidized . 

A short description of lJow these Telimphones a r e made m ay 
be of interest. The cases are of stamped steel fine ly finished in 
black baked enamel. The trans mitter ( the most importa nt part of 
th e phone), i s of the carbon grain t ype with rigid back ins ulated 
b y mica, rubber and fibre. It is as sensitive as that used on many 
a long distance phon e . The r eceiver is of the metal shell type 
wound with a fine grade of m agne t wire. It is r e markably sensi­
tive. The bell i s of the u s ual type but made as carefully as the 
r es t of the phone. The ringing button is entirely concealed with 
the excep tion of the ac tual projec ting s tud. 

Our illustration does the Phone little justice. You m u st see 
th em t o appr ecia te th e ir value. Will work up to 4,000 feet, for 2 party lines only, 2 
dry cells used a t eac h end. Wiring diagra m with each set. E'ize over all 6x4 'h x2. 
Prices given do not include batte ries or wire . 

Xo. 1)204 Co1n1>lete "'l,eliu11>hone." O n e S t at io n . ............. .. ........ . $2.95 
Shipping weight 3 lbs . 

X o. 9204u Se t of 'r , vo S tatlo n N, c o1n1>lc t e .. : . ......... . ... .. . .... ...... $5.80 
Shipping weight 5 lbs. 

N . B . Two stat ions a r e required f o r two p ersons to communicat e wi~h each 
other. Any amount of these phones can be connected in one circuit. 

Carbon Grain Transmitter 
This is a special d esign of trans mitter for long d istance work. It may be used 

with sati sfaction on wireless telephone sets where a heavy c urrent is to be passed 
through it. This i s a fir s t-class ins trument in many respects. 

No. 6080 

A t elephone trans mitter has onl y on e fun ction to perform 
and it e ither does that right or the mos t expensive telephone 
equipment is useless. Eame a pplies especiall y when a tra nsmit­
t er is desired for experimenta l purposes. Our transmitter has 
a very low resistance and a high c urrent capacity. Above all it 
d on 't transm it tha t tinny sound as cheap transmitters do . Alto­
gether a fin ely nick el plated a rti cl e at a v ery low price. Size 
over all 3 ~ x2 'h. 

No. 6 08 0 G roin Trnns n1itte r , e ncb . .... .. •. . .. 
Shipping w e ight 1 lb. 

$1.25 Carbon 
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Telephone Equipment 
t";-lutr 1\Jugneto, 110 Volt A. C. Generator 

This is one of the most powerful mag­
J1etos ever built, when manufacturers could 
afford to put good stuff into them; equipped 
with transmiss ion. make a nd break, e t c. 
Transmission wheel s are all brass, crank 
handle furnished . This magneto, as w e ll 
as the other ones listed below, will light a 
110-vol t lamp mer e l y by turning the c rank 
handle slowly. While this m agneto gives 
a lternating current only, it can be rewound 
so it will light up a number of four, six and 
10-volt Lamps, all depending upon the thick­
ness of the wire you wind on the armature. 
As we furni sh these magnetos, they will give 
a powerful alternatin g c urrent a nd you will 
not be able to stand the cu r rent when grasp­
ing hold of the terminals. This makes a n 
ideal shocking mach ine. The magnets fur­
ni shed with these gene rators are very pow­
erful, each one being ab le t o lift one pound 
easily. 

No. 55 5- BAR ) I AG'.\'ETO GENER ATOR a s d escribed. 
Shipping weight 25 lbs. 

No. 55 

P r ice ........ . 

73 

$5.00 

No. 22 Z-BAR GEXE R ATOR s ame a s the abo1·e d escrlbc.l exce1>t that It i s o f a 
s maller t y p e . J•rtce .. . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · $2 00 

Shipping weight 10 lbs . • 

No. 3.1 

No. 44 

3- BAR GENER ATOR., s ame a s d escribed, a ho1·e exce11t tha t It hn" o nly 
3 bnrK, and ls s o1ne ,vhat s maller. P rlee . .. · · · · · · · · · · · · · · · · $2 JO 

E'hipplng weight 10 lbs. • 
4-BAR GEXE R ATOR, s ame a s No. 55 except that it has 4 bars, and is 

sooten ·hu t ~nu:llter. Price.··· · ··· · ················· · ·· · ··· $4 00 
Shipping weigh t 15 lbs . • 

Western Electric Ringer Box 
Complete with 2500 ohm polarized ~inger )Jells 

;n front of cabinet. The m agneto furmshed is. of 
the two-bar type brass gear tra nsm1ss1on to drive~·~~~~~=!.~ 
it, and c rank on' the ou t s ide. of the. cabine t., The 
cabinet is of polished oak, piano fimsh a n<'! 1f you 
mount our N o 10 microphone a nd bracket m front 
of the cabinet' and use our No. 7 or 8 receive r, and 
then use a switch to break the c urrent you have 
a first-class telephone outfi t at a ridiculous ly low 
price. This ringer box is one of the grea test bar­
gains t hat has e\·er been put out. 
1\'u. 16 \.Vest""ru E l e<:,!ri" f!.iuger Rox. 

Prke .............. . ... ... $4.50 
Shipping weight 15 lbs. 

No 17 Ringer Box. This is the same as No. 
16 except no magneto is furnished. Also th~ box 
is' so.mewhat smaller. It is a regular ~tyl e .mde­
pendent box containing 2500 ohms, polarized rmger 
with bells on top outside of the box. Has a lso 
triple lightning anester. 
~, --0, 17 Rin er Box, size over nH Gx7'x5 •. P r ice .... ·• ·· •••• · • • • •• •• • •••• $2.00 
" g Sh 1pp111 g weight 10 lbs. 

Telephone Equipment 
h d which we offer on th ese pages are all standard telephone apparatus. 

T e ~oo s e are offering is equipment that for one reason or a nother was 
Every piece w . 
discontinu ed b~· the t e le phone compames. 

w h ve bou ght a large block of these goods and have a large quantit~· of 
~t a hand Immediate shipment can be made o n a ll of the goods In 

e\·e ry. ' em on . • 'ntit,· within reason. W e guarantee every piece to be as 
J1ract1callyd an~ 1qu~e will refund the money if th e goods are not exactly as 
1 epresente , an t " 
"la imed by u . (over) 
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Telephone Equipment-(Continued) 

. 
All the s izes a r e g l..-en o n illus trations. 

N o. 1 TELE PHONE R E LAY , 1500 
ohms-has two silver-contact springs 
and is very sensitive. Can be used 
wherever a sensitive re lay is needed. 
It is adjustable and can be used for 

~ ~~~-iet~r~~:.~~l~~~~~ .. ~'.e.i~·h·t: $ l .50 
No. 2 STAND ARD T E L E PHONE In­

duc tion Coil, primary 1 ohm, secondary 
55 ohms. Used wherever you need a 
good induction coil. Has primary antl 
secondary and iron wire core; fibre 

~~~:es .. -~~'.~~'.~~- ~v~i-~I~~·. ~ _i~_s: $0.65 
N o. 3 S'l'AND ARD R ESI STAXCE 

wound with German silver wire-·l,500 
ohms, can be used as a choke or plain 

~e~:.ta~cr~·ce.~~'.~~'.~~- .'~·e·i~~-t'. $0.40 
~o. 4 HORSESHOE MAGNET , size 

31~ wide x 5 inches high. Will lift 
about 1 lb. Quality such as used on 
magnetos, which means the best. 

~~!: P. ~ ~- ~ -. ~~i-~~~'. .. 2 ... J~.s: $0.35 
No. 5 R E PEATING C 0 IL (Trnu~­

formcr) . This is a standard small re­
peating coil and is used by all tele­
phone companies. It has 4 different 
windings and eight contacts. Entirel y 
e nclosed in iron. The resistance being 
respectively 72 and 120 ohms, and 90 
and 100 ohms. Can be used for wireless, 
fo r boosting signals, etc. Ship- $0.50 
ping weigh t, 2 lbs. Price ... . 

No. 6 % iU. F. CO~DENSEH. This 
is a standard telephone condenser and 
has 'h microfarads. Condenser comes 
in neat metal casing. This condenser 

is used in connection with spark coils 
to absorb the vibrator spark. Invalu­
able for test buzzers to absorb spark 
and llnake the sound of the buzzer 
more steady. Is also used by every 
experimenter in connection with wire­
less where a fixed capacity is needetl. 

Shipping weight, 1 lb. $ 
Price . . . . . . . . . . . . . . . . . . . . . . . 0.65 
~o. 7 DOUB LE P OLE BEL L TELE­

P HONE R ECEIVER-hard rubber cas­
ing with 4 ft. cord and tip s . Standard 
75 ohms-very powerful magnets. Thi>< 
receiver can be used in connection with 
a ny ordinary telephone work, and you 
will even find it sensitive enough for 
s hort distance wirel ess work. $O 

80 Shipping weight, 3 lbs. Price • 

:Vo. 8 ST A NDA HD 'l'ELEPJIONE R E ­
CEIY E R with ::'II e tal Head. This re­
ceiver is made by Stromberg Carlson 
Co., with genuine hard rubber handl e 
and ear cap. A very good fool-proof 
as well as sensitive receiver. $O 75 Shipping weight, 3 lbs. Price • 

:Vo. 9 JiUPEDAX CE COI L. T his is a 
very fine little transformer and is used 
extensively in connection with tele­
phone work. It is in reality an A. C. 
transformer for which you would pay 
$5.00 if you had it made to order. Wind­
ing a primary on top of secondary 
completes transformer. Secondary 2,000 
ohms. Can be used successfully to 
boost w ire less signals. Also in con­
nection with audions, etc. Size 3x3 

~i~i~!s . . S.~i·p-~ i ·n-~ .'.'·.e.i~~-t: -~ _ib_s: $0.80 
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Telephone Equipment-(Continued) 

N~ro MI C ROPHO N E AND 
BRACKET. An A-1 sensitive micro­
phon e of t h e car bon g r ain type. Has 
hard rubber mouthpiece and enamel 
steel bracket, the instrument being 10 
inch es Jong. This microphone, in con­
nect ion with our No. 7 or 8 Receiver, 
will constitute a complete telephone 
outfit, good to speak 50 miles or more, 
at a remarkably low price. $1 25 
Shipp in g weight, 5 lbs. Price • 

No. 11 R E P EATI NG COI L (Tr a n s ­
former). A standard repeating coil 
used for telephonic work. The coil 
windings are encased in an iron tube 
21~ inches in diameter. There are eight 
terminals for the four windings to con­
nect t o and the instrument is invalu­
able in connection with radio work to 
boost up signals, audion work, etc. 
Many interest ing uses will be found for 
this coi l. Resistances are: 100, 120, 145, 

:~:. oh;~~e ~~i-~~i.n~. ~v~i~.ht.'. 8 $2.00 
No. 12 POLARIZE D HINGER with 

Bells . T h e resistance of the two coils 
is 1250 ohms e a ch. The armature is 
perfectl y ad j us t ab l e. Bell will work 
on a n y magneto. We a lso furnish blue 
print with r inger showing how a fir s t 
c lass polnrize•I relny can be macle by 
anyone u sing only a few pieces of metal 

~nl~s~c r;;i~·e ~-h·i~>_p.b1.~ _w_e.igh.l'. $1.50 
No. 13 POLARIZ E D RINGER with 

Bells. T h is is the same kind of ringer 
as t h e No. 12, except that it is not ad­
j u s t abl e and that the resistance is less. 
First class in a ll respects. Blue print 
f urnished wi t h this to make 11olarlzed 
relay same as with N o. 12. Solenoids 
on th is ri nger are wor t h more than the 

price we ask for the entire, ringer, and 
do not fo r get a powerful m ag-
net that goes with it. Ship- $1 00 
ping weight, 2 lbs. Price.... • 

Xo. 14 HARUO~IC RI NGER. This 
ringer is also polarized and has a 
powerful magnet. It works on 66.6 
cycles and any magneto will operate it 
if run at a certain speed. Resistance 
of each coil being 200 ohms. Can be 
converted into a polarized relay by 
substituting a very fine leaf spring in­
stead of the heavy one furnished. 

Shipping weight, 4 lbs. 
Price $1.60 

:Vo. 15 RINGER without Bells-630 
ohms. This also is a polarized ri nge r 
and has an adjustable armature. The 
adjustment is done by means of the 
top screw. With this instrument, too, 
we furnish a blue print showing how a 
1>0lnrlzcd r e lay can be b uilt. Th ey are 
worth their weight in gold; the power­
ful magnet alone being worth more 
than the price we ask for the entire 
inst rument. Shipping weight, $0.80 
2 lbs. P r ice . . .. ..... ... . ... . 

No. 18 POLAHJZE D RI NGER with 
Bell s, resistance 500 ohms. This is the 
same instru ment in all respects as No. 
15 except that the magnet is not ad ­
justable. Blue print how to make 
polarized re J ay furnished. $0 75 
Shipping weight, 2 lbs. Pri ce • 

No. 19 HINGER " .I T H DE L LS. 80 
ohms. This is the same instrument in 
all respects as ""o. 15 except that the 
magnet is not adju stable. Blue print 
how t o make polarized relay fu r-

~1~:~!d .. Sh i.pp i.~g -~·e·i ~.ht'. .2 _1~_s: $O. 15 
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Contains information on how to make 30 
different pieces of wireless sen<ling apparatus 
from materials easi ly obtained. Illustrations 
and descrip tions are big, simple, and easily un­
derstood. 

Only modern apparatus is described by 20 
wireless experts who give you the benefit of 
their experience. 

Tells How .to Make an Experimental Arc 
Set, Speaking Arc, Quenched Gap, 'A. K.W. 
Transformer, Oscillation Transformer, Photo-
phone, etc., etc. ~ 

Book has 100 pages, (size 7 x 5 i n.) 88 
illustrations, paper cover printed in two colors. 
No. 140. Row to i'llake 'Vlre leHs Send- $0 25 

lug A pJJDrutus. P r ice prepaid • 

How to Make Wireless Receiving 
Apparatus 

Written entirely for the Wireless "Bug" who 
makes his own appar atus. The 20 radio con ­
structors who wrote the book know how articles 
shou ld be made from simp le materials. 

Only m odern 
appar a tus is 
described s u ch 
as Receivi n g 
Set wit h o ut 
aerial or 

l\o. 141 ground, mag-
n etic detector, wireless relay, wireless lecture 
set, etc .. etc. Book has 100 pages, each 5 x 7 in. 
90 illustrations, many full pages, paper bound 
in two colo rs. A wonderful book a nd one you 
need. 
No. 141 How to !\lake "\Vlr.-less Re- $0 25 

eelving Ap1>Drutus. Price prepa id • 

Design and Construction of Audion 
Amplifying Transformers 
Radio nnd Atullo Frequeu ey Tn1e 

This latest and importa nt book by Mr. 

Xo. 1-t:? 

Edward T . Jones, late Associate Editor of 
Rad.io News, will be of great interest to all 
radio amateurs throughout the land. The 
transformers shown in th ese books have 
never been described in print before, and 
have usually been cons idered a m anufac­
turer's secret. Anyone who has several 
vacuum tubes cannot afford to do without 
th1.s book because it will enab le him to 
bu ild the necessary ampl ifying transform­
ers very r eadil y . 

Mr. J ones, the author, is a practical 
man, who is an experimenter himself and 
kn.ows whereof he speaks. The book is 
P.r111 ted on ~ood paper and h as an attrac­
t1.ve co.ver 111 two colors. Paper bound. 
Size, 5 11.iches b.Y 7 Inches. Contains many 
illustrations, diagrams and working data 
necessary to build the transformers. 
No. 142 Design and Construction of 

Audlou A 11111I1fying 'l:rnm1- $0 25 
foruaers. Price prepaid . . . . • 
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The Well-Known ' 
"WIRELESS COURSE IN 20 LESSONS" 

BYS. GERNSBACK, A. LESCARBOURA and H. W. SECOR, E. E . 

More than 
50,000 

of this course 
sold as 

yet. 

(Eighth Edition) 

'• 
In use 

.<?p every 
battleship 

·of the 
u. s. 
Navy. 

Just as you will receive erators and wiring. And 
it-stiff covers, cloth bound, . then, by simple, easy stages 
size 7 x 10 in., 160 pages, this wonderfu l Cou r se takes 
20 lessons, 350 illus., 30 you into "Wireless." The 
tables, with every bit of in- mysteries of "Wireless" a re 
formation on Wireless you unfolded to you by the u se 
can possibly want, besides of such s imple language so 
valuable information on skilfull y u sed that of neces-
Electricity, Magnetism and s ity you mus t understand 
Theory of them. every word. The s ubject 

A course that tells you is not treated superficially, 
everything you can possi- however, for there is a 
bly want to know about No. 187 whole lesson devoted to the 
"Wireless." s t artin g off in Theory and Mathematics of 
L esson No. 1 by explaining the Prin- this epoch markin g s ubject. To lend 
ciples of Electricity. charm to the Course, the last Lesson 

The Second and Third Lessons are (No. 20) is devoted to a history or 
devoted t o magnetism, motors, gen - Wirel ess and the m en who developed it. 
No. 187 Wlrele"" Course in 20 .Les sons, us described , s tiff co, ·ers. $1.25 

cloth bound. Sent prepaid .... . ... ..... . ... .. .......... .... . . 

The Best Electrical Text Book on the Market 
"Experimental Electricity Course" 

By S. Gernsback and H. W. Secor, E.E. 

TABLE OF CONTENTS OF Electro-Therapeutic~. 
THE TWENTY LESSONS: Induction Coils and Geissler 

Electric Bells, Buzzers and 
Annunciators. 

Primary Batteries and Dry 
· Cells. 

Storage Batteries. 
Rectifiers and Transformers. 
Sn;iall Electric Lighting Plants. 
Electrical W ires and their Cal-

culations. 
Telegraph and Telephones. 
Dynamos and Motors. 
Switches, Burglar Alarms . and 

Miscellaneous Connect10ns. 
Experimental Electro-Physics. No. 103 

Tubes. 
The X-Ray. 
High Frequency Currents 

(Tesla Trans former Ex­
periments, etc.) 

E lectroplating, Part I. 
E1ectroplating, Part ll. 
Static E lectri city and Static 

Generators. 
E lectrical Measuring Instru-

men ts. 
Practical Mathematics. 
How to make th ings. (The 

Use of Raw Material). 
Useful Information. 

A masterpiece. Just the book you need to tell you a ll about e lectr icity and 
e lectrical facts in plain everyday language that yo u can _unders t and. Expla111s 
every electrical devi ce from a push button and bell to the biggest generator n:iade. 
Worth its weight in gold for the m a n who doesn't know enough a)rnut electr1 cit~', 
and t o the experimenter it is sti ll more valuable because or its many facts, 
tables, etc. 

Book has a s tiff cloth cover, is 5 x 9 Inches in . size, and contains 160 pag~s, 
400 illustrations and is so shaped that it just slips 111 your pocket to read while 
y ou ride. A real bargain at the price. 

No. 103 Ex11erimeutnl Eiectriclty Coune, sent prepaid.......... ... . . $1.25 
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A THOUSAND AND ONE FORMULAS 
B;y S. GERNSBACK 

A Laboratory Hand Book for the Experimenter 
and for Everybody who wants to "do things." 

A Book, brimful with very important a n d price­
less information, collected and selected for year s. 

The recipes and formulas are classified in 
s uch a manner as to be available at ~nee, without 
long research. 

Invaluable for Student s, Engineers, Physicians, 
Experimenters, etc. 

Here are some of the chapter headin gs: 

Cements and Glues; Compositions of All Kinds; 
Glass and Glassworklng; Inks; Leather Pollslaes; 
Metal-craft; Perfumery, SoapH and Extracts; Pho­
tography: Blue Print anti other Pnper; Plating: 
P y rotechny ; Poll8he8 and Stain8; Varnishes and 
Paints; Various Cleaning Formulas; 'Vood-craft; 
Chemical Laboratory Hints and Experiments; 
Hechanlcal Laborator;y Hints and Ex11erlments; 

' Electrical Laboratory Hints and Ex11erlments, 
Besides t here are a score of tables a nd hun-

dreds of Illustrations and Diagrams. 
Book is cloth bound in Velum de Luxe. 
Gold stamped and hand sewed. 
It contains 160 pages. The paper has been 

especially selected to stand rough handling in 
laboratories. 

Size 6 x 9 inches. 

A thousand and one Formulas, as described, Postpaid· · · · · · · · · · · · · · .... $1.75 

THE HOW AND WHY OF RADIO APPARATUS 
By H. ,V, SECOR , E. E. 

This newest book on radio matters fulfills a 
distinct gap in wireless literature in that, while 
the treatment is made as understandable and as 
free from mathematics as possible, it at the same 
time, incorporates ~. wealth of technique and in­
struction for the Radio Amateul'-the Radio Oper­
ator-the Installation and Designing Expert-as 
well as teachers and students of the subject in 
general. 

A very broad field has been covered by the 
author, at the same time giving a great deal of 
information not found in other text-books. If 
you are engaged in any branch of the Radio or 
allied arts at all, you will surel y need this latest 
contribution to radio literature, which is destined 
to be found on every radio man's book shelf be­
fore long. 

A glance at the following list of chapters gives 
but a very scant idea of the extensive and useful 
radio knowledge provided in its text : 

The Induction Coll; The Alternating Curreat 
Transformer; Radio Transmitting Condensers; 
Tlte Spark-Gaps; Radio-Transmitting Inductances; 
Radle Recelvbag Tuners; Radio Receiving Con­
den8erH; Detector!!; Telephone Recelven ; Radio 
Amplifiers; Construction of a direct Reading Wa .. ·e-
meter and Decremeter; Antenna Contdructlon; 

Tile Calcalatlon and l'llensurement of Inductances; Appendix containing very 
useful tables, covering all s u bjects treated in this very unusual book. 

This newest of Radio Works, c loth bound in Velum de Lux e, Gold stamped 
and Hand Sewed has 160 pages. Size of Book 6 x 9 inches. 

Tile Bow -•Wily of Radio Apparatwo, Postpaid ••••••••••• •••••• ••••• $1.75 

The Electro Importing Co., N. Y., Mfrs. 

CONSOLIDATED RADIO CALL BOOK 
The only book in print officially listing 

all the radio calls as issued by the Bureau of 
Commerce. 

AU Amateur Callis Listed 
In addition every vessel and land station 

in the world is ' represented and listed alpha­
betically, a ccording to names of vessels or 
land s tations, and according to call letters; 
Revision of American coastal stations u nder 
U. S. Naval control, and their new calls. 

That n ew and great aid to navigation­
the radio compass-is explained and is a 
unique feature of this publication which will 
be of special value to masters of merchant 
vessels. This book contains all ·calls listed 
in the new book to be published by the De­
partment of Commerce. 

Given Free " •Ith Each Copy 
A Wireless Map of the World In colors is 
given absolutely free with each copy. 

Price, Prepaid .... ...... .. .... ... .. . $1.00 

HAWKINS' ELECTRICAL GUIDES 
POCKET SIZE 

79 

Here is a set of books that nobody interested in Elec tri c ity should do without. 
Hawkhts E lectrku.1 Gulde" are a school within themselves, containing a com­

plete stu dy course, with Q.uestlons, Am"vers and Illu,.tratlons written in plain 
everyday language so that you can understand the "HOW vVHEN AND WHY" 
of ELECTRICITY. ' 

. They_ are handsomely bound in flexible black Buckram, with gold edges, and 
will readily go in the pocket. Each book is complete in itself. 

Read over the following titles and note the scope of eac h book: 
HAWKINS' ELECTRICAL GUIDE NO. 1, 

Contains 240 pages, 24 6 illustrations and explains fully by Questions Answers 
and Illustrations all about Static and Current Elec tric ity, etc. ' 
etc. No. 2. Contains 218 pages, 256 pictures; Armature Principles; Commutators; 

No. 3. Contains 276 pages, 280 illustrations; Galvanometers; Standard Cells · 
Current Meas urement; etc. ' 

No. 4. Contains 308 pages, 423 illustrations; Distribution Systems· Wires 
and Wire Calculations; etc. ' 

No. 5.. Contains 320 pages, 614 illustrations; Alternating Current Motors· etc. 
No. 6. Contains 298 pages, 472 illustrations; Alternating Current Systems· 

Meters; Switchboards, etc. ' 
No. 7. Contains 316 pages, 379 illustrations; Alternating Current Wiring · etc 
No. 8. Contains 332 pages, 436 illus trations. Telegraph; Wireless Princlples: 

Photometry, etc. 
No. 9. Contains 576 pages, 849 illustrations. Telephones, Telegraph· Wire-

less; Electric Bells; etc. ' 
No. 10. Contains 704 pages, 730 illustrations, is the last number of th e 

series including the 125 pages of ready reference Index of the 10 numbers. Mis­
cellaneous Applications; Motion Pictures; Gas Engine Ignition; Automobile Self­
Starters and Lighting Systems; Electro-Plating; E lectro-Therapeutics, X-Rays, 
etc. $1.00 EACH POSTPAID. 

(For full details look at enclosed booklet) 
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Accumulators . . . .. .. ... . ...... 6:?, 63 
.A<ljustable High T ens ion Con-

UenS<'l'S ... . .. . ..•... · · • • · • · • · ~~ 
Aerial Constrnctlon . . . . . ..... · · .. 
Aerial Mater ia l. ..... . .... .49 to 5l 

!~~:~~8\~l:~~~s~. ~I~~'.'~: .. :::: :~~ 
Antenna Connector ... . .... · .. . · .!H 
Antenna MatPrlal. ........ 49, 50 51 
Antcnn1i Switch.. . . . . ...... 50 
Antontum Wire . . .. . . . . . .. .. . . .. 49 
" Arlington" Baby 'rimer ..... . .. 24 
Assortment, Mineral. ... . ....... 46 

B 
Bamboo Sprea<lers ... . . ... . ..... 50 
Bar lJagncto GeneratoM' .. . . . .. . 73 
Barium-Plat inum -Cyanide S<·recn 67 
Batte ries . . . . . . . . . . . . . . . 62, 6•. 67 
Battery Meters . . .. ... . . . ... .. . .. 6{ 
Books . ... . .. . .. . .... 76, 77, 7S, 79 
Bornite ... . . . . . ... . . . . . ... . . . . . 46 
Boy's Electric Toys ........ . . 6R. 69 
"Bull-Dog" Spark Coll• ... . 58, 59 
Bunsen Burner . ................. 71 
Buzzer, Wireless .... . . . ...... 39, 40 

c 
C a b in e t s , 'Vire1cgs R ecciv-

c1~\~ ..... : : : : : : : : : : : : : : : ~~ ·. ~~:~~ 
Carbon Grain Transmitter ..... . 1 .. 
Carborundum ......... . . .. . . . · 4G 
Chemical J~aboratory . ........ 70. 71 
Chromic Plunge Battery . . . ..... . 67 
Clamp, Ground . .......... .... . .. 48 
Closed Core Transformer . . ... . . . 57 
Code Chart .......... ....... .... 47 
Codophone . . . . . . . .... · 40 
Coil, Tran~former.. . ..... 56 
Coil Impedance ..... . ... . . . .... 14 
Con~lonsers, Receiving .. . . . . 35 to 37 
Condenser. Sending. . . . ..... · 54 
Condenser , Telephone.. . .. . . · · 74: 
Connector, Antenna ............ 51 
Consolldatecl Had!o Call Book .. . 79 
Copper Pyr!tea . ... . ... . ......... 4G 
Cords, Telephone. . . . . . . : . . ·:.; .48 
Couplers, \Vireless.. . . . 31, 3-. 3~ 
Coupons, \Vl reless Course . )9 to 2 .. 
Course \Vire less.. . . 19 to 22 
Crystals, . . . . . . . . . 46, 47 

D 
D e Lu :x c Receiving Cabin-

ets ............... 24, 25, 26 
Detect.O~S: · \Vireless . . . ... . . 27 to 29 
Diaphragm .... . .... . . ..... . . . . · 48 
Double P ole Recel\' ers ... . .. . . . . 44 
Dynamo ....... 65 

E 
F.Jcctrolytic Detector ........... · · 29 
Electrolytic Interrupter . .. . . ..... 55 
Electrolytic Rectltler . ... . ..... . .. 65 
Experimental Elecrlcitv Course . . 77 
Experiments with Spnrk Co!ls. 59. 60 
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Ferron . . . . . . . . . ....... .... . . . . 46 
Fixed Condenser .. . ..... . . . .. 35, 37 
:Fixed Variable Condenser .. . .... 37 
F ;ee VVirelcss Course ... . .. 19 to 22 

G 
Galena .. · · · · · · · · · ·. ·. ·:. ·. ·:. ·:. ·:.: ·.i~ 
g:~~~:tor1:'e~~~to ......... . ... 73 
Glass Spirit Lamp ........ . ..... 71 
Government Phones .... . ....... . 42 
Ground Clamp ......... . ..... . .. 4R 
Ground \Vire ..... . ...... .. ...... 50 
Guy \Ylre . . . . . . . . ..... . ...... ... 50 
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n: 
Keys, Telegraph ... . ... . .... . 53, 54 
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