





B —

NO ORDER FOR LESS THAN 50 CENTS AGCEPTED

BEFORE ORDERING PLEASE READ CAREFULLY.

IMPORTANT
All Previous Prices Are Withdrawn With This Issue

MR GUARANTEE:—We guuraniee fvery article listed In this Catalogus to be equal In
avery detail te the [lustrution amd printed deseription, hut ss we are constamily. Improving am
betterlng our goolds there may he stight changes from detidls as shown i cute,  We will repliee
free of charge any article or part thercol Ly whiel there muy be 8 mechanieal defect bl pon-
stroetfon I game Is returnml prepald to ae within five days ufter recelpt.

GABLE AND TELEGRAPH ADDRESS “ELIMPORT." NEW YORN.
TELEPHOKES 7777 amd 7776 Gortland,

OUR TERMS:—Cmsh with order. We do not open mocoants with ‘frmu Indivlduals, moc
do we sil on the installment plan. GUR LOW PRICES DO NOT JUSTIFY IT.

Always allow sufelent money to cover potage.  Welght of packages enn be readlly Ng-
ured fram the weights glven In Lhe cotalogue descriptione.  Koowing tho weight and thin el
pout sone Iy whish soor post ollioe |s loented, mesiuriog Irom New York, you st easlly figure
the amount of postage required fron the parcel post rate table shosn on juge G,

EXPRESS C. 0. I (MERS for at feas ¥0.00 or more will be scevpted by us East of the
Mimlssippl. WE REQUIRE A DEPOSIT of 25 per ceul. of the amount purchased

FUEIGHT & 0. 1), ORDEKS for $3.00 or more will be meeepted If 20 per ceni. of s
aaimant is remiited with e omoer.

REMITTANCES shoold be made by N Y. Draft, Fost Office or Expresy Money Opder by
Reghtered  Latter. Do not send momy  unroglstersd by regular Al Rit-af-Town : cheek
neeapled anly I 100 eetits exchunge fs nilibod. _

U. & STAMPA (vew and In good condition) will be nedepted lnstead of easlt in amounts
up to $1.00, Abowe this aweunt & per canl. 1D egpwer hrokerage fee must Do added to total

SHIPFING DIRECTIONS shonld arcumpany emch order; it thelr mlwence we will wee ourp
best judgment in making selsetion of obles.

WHEN ORDERING give eatalogue number,

BETURN OF GOODS :—Ocoudonally an artlele dhibes it work as think. it shoalid. or 1t
iy Decoiie defeetlen through mbshandilsg In tratispirtation.  In I.PI-;T ol doit't sl e
goode back wilhout Nrst wriling e o lefier statin Jusd whnl I the trouble Preqimntly v can
ardvir you of o remsdy by miail which obelates t walt nocessarily incldent to raturiing gouds,
I we o't widvise sou bhow to remaly the tronbie we will 16l] yoq how to Btum the goowle
Never roturn gonds without having marked on It your uame aml adiress and I the paclage o
ilip of paper with your name, sddress an onder mamber,  Thin  lwares the  wazimam af
spemd gosible I correcting an error or trowble.  Alw ays wrie why juu are sending goods hack
for we ean't gudss It, though # may be oyl 1o you. fioods returmsd without bur permis.
alon wre relwrned ot enstomer's sk, We do not sevepl goods which are cent express or
Frefght colleed

GoONE BY MAIL AND PARCEL, POST. We are pol resgiinsible for' goods Jost or bBmbes
i the malle,  For yoor own piooteetiin, oolar piall goinds bosgred

Fragile artleles will be exrefully packed pod duly  Jatwied i, but ax the Parcel Post
oes il guarantes thelr e delivery we ecannal be jeld resgonsible for breakage or ot whip-
menbn,  For your own prolectioa, onser Parel Post goods INSURED.  The fee for thls st
anee Tor eath pockae fac

£0.05 Tor $10 Tosirnee  $0.05 for $25 Inmrapce  £0.10 for $50 Tomiraues

WE ANSWER CHEERFULLY and proniptly all tmplres for speclsl prices and Olseruits an
geantity orders  Dow't aeoimpt propealtloms untl)l st get oor nrices,

WE CARRY A COMPLETE STOCK of all the Hstml goods in mr New York home snd s
most oases vhilp the samo day thal prlér be rerelvnd

OB EXGINEERING STAFF will cheerfully amswer, frve of champe, dny and W11 trehnieal
yuestione pertaining to our goods, If & 2-eet stamp 8 eover ixminge s enelosnil. AT lagramm
for eonmeotlons are desdred an mbMtimal charge of 10 pents will B wiade . oy drafting o
poriment.  WIRELESS QUESTIONS, “‘Tlook opd,™ ele, not beating  dirert relulfon to our
mode are eharged for al the rate af 10 emts oach.  Where wperthl enlealathimis o sielnd
iiforination fs desired, we wili inform eorrespondent as o the eost of ek gark

NEVER USE THE OHDER BLANK for eotimunieations, questions, wte. T4 will sirely
uelay the ansser f you dv. Write on a separaie sheel, which can be tragderred aquickly 1o
the right Ueparimeot
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TO WHDX IT MAY CONGREAN.

TR TSR RS R R A L0

WHEABAS, the Blectro Imparting Company s a manufacturing
gsrporation, incorporated to d> business in the State of Eew

Yark, aopd

Iﬁxnﬁnah Hugh Gerncback 1s thne Fresident thezeaf, now therge
fore, I, Huzo Gernsback of ¥Wew York Oity, Mew York, being duly
quworn depose and gay that:

WIEARAS, each and every testimonisl publfshed at the foot of
euch poge of this catetog im uppolicited, that these testimonisls
have besn received Trom boun flde custimers, that their namea- snd
pddresees art genuine as publisned, that the testimonisls are une

fltexed and undootored, ngd,

WHEREAS, the testimoniala ms published fave been taken at
random from the testimonisl f£ileae of the Rlectro Importing Oompa~
0y, and that they repro.ont only o .nn;i percentage of the total
number of Lhepe letiero o 58 pogedemisn of the Qompany, now

thearelorey

‘ It 1s pgreed that ¢ Xlgetre Importing Oompany will pay the

sum of $100.00 to mnyonc «ho will prove that the above fadts ere

not “>we ehd onrroact am a0 iTmad. qn
#
2 ’;«Wﬁ“g‘qga 1
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The E. I. Co. owns and controls 14 paténts. They guarnntes yvou valuable
and exclusive features and eonstruction.
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yec.20,1910.
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opd, 1910
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ar.é, 1970
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wnexl, 1910
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April 4,191

No. 988,767
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No.Lo16,158
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No.1,057,8R0
April 1, 1975
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IF YOU DON'T KNOW US
THIS WILL TELL YOU

The Electro Importing Co. was born In 1004 nt No. 22 Darl Place, New
York, in n little office 10 feet square. At that time we were (he only nnd
origingl concern in Amerfca selling solely experimental electrical goods.

The firsi amatenr wireless outfit in Amerien was made and sold by w:l
anod the writer, the plonger in Amatenr Wirdless, 1s not without goo
reasons culled: “The Father of Amutenr Wireless” by lis many friends
and follewers,

We grew papidly—aot because we had the goods to sell, but becanse
wé gave evervbody n square deal, and o 1003 we moved to larger guar-
teré at 87 Warren Street, where we had better manufacturing facilities,

Early In 1008 we again hnd outgrown our facilities and moved to S0-
§2-84-86 West Broadway, with six times as much floor space us before.

These quarters in less than one year proved Inodeguate, and in 1910,
when condithonk boenie intolerable, when every inch of Hoor, wall and evodn
celling spiee wax at o premium, we Tooked aroinud for o new Hhome fingd
moved to our awn G-story bnflding at No. 238 Fulton Street. which we now
oveuny from hasement to roof,

Although we have here over 15,000 square feet at our disposal, we
agoin  became eramped ln 102, aml we bhad to take the building next
door to us. thns almost donbling our Hoor S, ™

It must be plain to anyone that there must he a ood reason for
such o growth, There 15 no secrst about 1t. The nnswer {5: ENOBRMOUS
VALUE FOR THE MONEY, AND THE FAMOUS E, L CO. SBQUARE DEAL,

This means that yonr dollar will go twice as far when spent with us
than with any otlier electrieal house in the U, 8. Algo, ns everyone
knows, the E, I, €0, ALWAYS MAKES GOOD, That's the key of our
sucress,

Our mail last year ‘avernged 1.500 plecés of mall dally. We recelyve
and ship from 400-600 orders ench day. We contrel more patents on experi-
mental and Wireless appuratus than any other concern in America. We
anufacture and landle more such materinl thar any other of our
competitors,

¥Ye boy our raw material by the ton anid earload, where our competi-
tors huy in ponnd lots, Do you wonder thnt our prires are from 25 to
B0 per cent. lower, and that we give you superior goodsg on top of {t?

Our trademark : “Everything for the Experimenter” [¢ not an 1dle

hrase. Ninety per cent. of our customors e experimenters, and our

ternational reputation as “THE electrical mail order honse" {3 well
Tounded. There is not a civilized country on the globe where our instru-
ments are not known,

We realize wore than anybody else that the fiverage cxperimenter’s
nocketbook I3 not overfed, and onr prices are gecordingly. We could eas)ly
get twiee the nmount for some of the articles, but our policy has always
hegn to make a very smnall profit on o large amount of goods, thereby
lovariably giving the customer the benefit,

In L'i{mil]i:_r let ug add a word to the wise If l;.'m: pay more for goods,
such ds we list, YOU ARE BEING ROBBED. 1If you puy less, yon will
unfailingly PAY MORE, for you will positively "get inferior material,
which you must replace later,

WE DO NOT SELL GOLD BRICKS, WE CANNOT AFFORD IT.

THE ELECTRO IMPORTING CO.
H. GERNSBACK, President.

-
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HOW TO FIGURE PARCEL POST RATES

With every artlele In our catalogue, wa state the exnct shipping weight

of same,

Huving this welght, and knowing the zone In which your post office
is loeated, mensuring froni New York, you will find the correct amount
of postage applying to the goods yom nre ordering, In consulting the

L

Parcel Post Table Lolow.

U. S. Parcel Post

POSTAGE RATE TABLE E‘ﬂﬂ Iﬂli{EEL I'OST SHIPMENTS

Zones Loeal 1 & 2 O i} T 8
Wilght The Parcel I'ost Rate to Pay Is:
1 ]1!- LI r‘lm"m- - - t$u-{m- - ,3'-_"-"."{:; & & l$[’p1iT! LI tﬁ'u‘i”ﬂ- = & im.']ny "= l$u+:1 e -m.m
2 Covmaneen oG L OB Yies e AT 21 ... 24
ﬂ 15 L N | I{HI! L M ) h“Tl L -1“'. LI -]:ii L 1-‘—:1;! LR ] .2‘;1. L [:j_t * 1 a & .ﬂl!
4 TR of Wi DB dBee TDeas 28 .. 58 Al 48
'L-' e Bdaddrw 1“?‘*1111 ¢mitp-- -1"-!111: I‘-l:l:'l-l-'I a.:-r:!q..... -‘ilt--- ﬂrj‘Inn & ,m
6 b2 (PSP ARcese Ali.ee JBieen 2vee TBevre oA is Biiee e
? * e -{*-‘.{-cun -I-l-.-.nu. ETH-". 1:1]!1.. lliil-l-l-i' ‘ET:-r-rr -TIIII- ;E"
3 2 B IHI- - 12 " :-.-‘{'-.1.1- 1:::'. - w .;rI" R 'M-';a .-‘H'l aw .ﬂﬂ-
H‘ ------ a .ﬂ“ LR 1:* & a:—r:!ran " .:—l"} - -:'-'” e w -Tli- L] ‘I'.-I e I.ﬂH
lu ------ - *.]II..*. l'l & .E'Ia & w *"F:i..- - |'I.:£ "W -h:lna-... jﬂ-l & & l.m
11 e il 10 kL. Hiree. A8, 8D, 1.11.... 132
]:! L m R g !1!; - ,1-‘“ |._hh'|- - -:11- - -T'} L i“?l--i - 14.21-' - 1.‘”
13 roins  ldeses <37 AWeives ahdeses Moes LN 181, ... 1.58
14 IECTTE S - PO (. SPES. . SORIN - TORII " S 1 T U 1 I
it S l-l::ii.! -]‘" " -::'I ‘Rl |‘IP:IP+|||- il".—-.-- 1.21 PR ].'l-.]l......- 1.51]
16 T o oSiein B0, .. 8ieee T.... ML 1 1l JA8
lT g aaemew l]-: LR -—-’I i !‘=hl--' |Tl L] - 11“:l'$1|!i .-ll.-:FT---q.. ]-Tl,,.. :.n'-.m
IS I R = -1-1"&--4 -.2:-..-..-1 -p“j.1.|.-. .-.T:i--i-h ]li"ttpi 1|.'!l-'---- J-n-l‘:.i--.|| 2.1‘]
10 A otk d i el B AL T 1a¢,... 1653, ... 1.01.... 208
lﬂ i e T '-]-:;!-l-lb l-.'-I-I'lI-'II -'I':'---l i”lniil 1!2!#'! luﬁlll-- 2..”"-.-.. 2.'{{'
21 " ieaik apieTa 5 | AR Poreel 'ost Rates are compuated necording
2 Y JUo.. 20 to welght of the parcel to be shipped and ne-
=3 i da Aboi.. 2T corlling to the distance between 1 i¢ shipping
24 A dieeee 28 point and the :lrllwrf point, For this pur-
=5 O i dio... 200 pose the U, R, is divlded into § Zones, with
&a L eana - WISl 80 different rates of postage applicable to each,
27 TP A o' silews 1 The table shows the amount of postage by
o8 Poavrsaes WM. 32 parcel post, necording to the welght of the
20 rof Syl J0. 0 0T puckage and according to distance by ZOnes,
S0 A mndes X P 8 If you don't know the Zone in which your
a1 M orreeae L. 85 post office §s loeated measuring from New
a2 Wassnesy 3 =loooo 0 York, the Postmaster will tell you.
a3 1t =l Wicaia BT Parcels  welghing 4 ounces or loss
a4 Taeeaies W22 00 88 are mallnble ot the rate of 1 cent for
Hi e PR 22,0 a0 each  ounce or  fractlon  thereof regard-
a0 Py cdi... AD Jess of distanee. Parcels wel:::_hi_u.;r maore
ar R “ehooo. 1l than 4 onneces up to 10 ounces  must
38 | | 24.... 42 be matled ns n full pound. If in figuring out
30 e co2diiis M3 the cost of your order, we discover that you
40 Y. ... 4 made a mistake, and that your remittance was
41 < P LT oo Hhooe. A5 short we will forward the ghiipment by Pareel
42 e atd e ahlvesi A Post T 0T including in your shortage the
43 B el ... AT TLR Postnl Fee, Wetrust that this manner of
44 iy o« ... A8 hnndling your orders will meet with your ug-
45 R e i R “T,... A% proval ne’it enablies yon to obtain your goods
44 el R SN At without Jong eorrespondence and the neces-
47 Hoereases MR00 8L sty of sending in the differense, so thnt the
En ST TR Y il W62 fow additlonal cents for €. 0. D, fees can
40 Heirene M. 83 bardly be consldered,
&0 iR aiaey ieare. nDE Buooks nre nccepted at Parcel Post Rates.

(One cent for ench two ounces up to elghr
onncees, over #ight ounces same rate as ofhor
Parcel Post Matter)
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Parcel Post
{Continued)

In some inslances Hxpress Rates are cheaper than Tarcel Post Rates,
consult the table:

Between NEW YORK 5 Ths, 10 Ihs, 20 1hs,
and the following points: Express Insured Express Insured Bxypress Insured
BT o e e R e, e o B0l ... BOAZ L. F0.04
lqt- Lﬂ“lﬂ- :1,.'}. ..... s -:’I-:.: -------- Pt S RN L B .ﬂﬂ
Denver, Col. .ovveveoomoit sl ¥ v RPN ! - A veeinne D
Hutlllh lhl"t. R AR EE R L .rﬂ"‘t ----- EEE -IH-; LR 1—?‘:
4 TEET S R L AW ssasanas | 10
San Francisco, Cal. ..ovve... s by i [ ) i o S 294

The weights given In our catalogne are the exact shipping welghts:
Lhig means the apparntus or article paclied and boxod ready for sHipment.
In some instunees, gz with glussware, ete., It I8 easlly understood that the
wrapping must be heavy so as to insure the sufle nrr vitl of the goollz, In
other nstances o paper wrapping only is needed with some excelsior, which

amounts to fractions of an onuee,

If you send in an order ealling for different Hems of our goods all to
be packed and shipped togother, in one piuekage or hox, it Is understood
that you will benetlt 1 good deal on the transportation charges, as it will
ot take much more packing materinl for t ree¢ or four small artleles
than for one., The saving which we can effact in all these cuses is to
your ndvantage ns we will return to yYou in every case the over-paymient of
Jour transportation charges, | there |s any.

Note.—Ile very carefin]l In figuring out the transportation charges for
goods weighing, for Instiance, four onnees, If you order two items calling
for four ounces sqach, this wounld oke clght ounces shipping welght, but
in reality yon are required to pay for ono pound, as the Parcel Post Low
atates thut articles which exeeed four ounces up to 10 oundes must be mailed
a8 ¢ full pound. The wume holds true If one article weighs one pound and
noother four pounds and =iy ounces, This means that yon would have to
send In money enough to cover six pounds at the PParcel I'ost rate, Some
articles in our cotulogue, which nee sold by the pound, are alwnyvs to be
figured PLUS the pocking materinl. Thus, If you order one pound of tin
foil It Is necessary to semd in pogtnge c-nmu.ih to cover TWO pounds at the
1t

Piareel P'ost rate.” If vou apder four pounds send In sufficient postage to
cover FIVE pounds, anid so on,

Parcel Post Service to Foreign Countries

Parcel Post Mites to: PORTO RICO, CANAL ZONE (Isthmus of Pan-
nmu), HAWAILI, PHILIPPINE ISLANDS, TUTUYLA (upo-Pags) nnd other
ports of SAMOA, In possezglon of the U, B and GUAM {Luadrone Isiand),

ire the same in all respects and cadditlons ags DOMESTIO BRATES [(or tha
“"Eighth Zope."

Rates fur CANADA, CUBA and MEXTICO are 12 cents per 1h. Limit of
wWelght i5 4 by, 6 ox.

Rates for Europe, Ineluding GREAT BRITAIN and IRELAND, most of
the British possessions, plso NEWFOUNDLAND, AUSTRALILA, eic., and
fil other eountries to which the Parcel I'ost extends are 12 cents per 1b,

L of weight 1s 11 1bs,

- How to Return Goods to Us by Parcel Post

Whan you return goods by pareel pest, pnt the letfer you
write In an envelope and prste or tle the envelope secuticly to

on the package, put a 2-cent stiltup on the envelope.

the outslde of the mekage, In addition to the poxRtage vou put
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Foerris, Tex.
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Gonzngo University, Spolkane, Wasl.

Grove City College, Grove City, .

Heidelberg University, Tillin, Ohio
Righ School of Memphis, Meom

Tenn.

Iown Stale Tenchers College, Cedar
Falls, Town

Lake Plneld High School, Lake
Plaeld, N, X,

Mussarhpsetts Agricaliturnl College,
Amberst, Mgass,

Michigan Agricnitural College, E,
Lansing, Mich,

Minden High School, Minden, Nelr.
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Princeton L miversity, Prinveton,
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U. 8, Bureau of Stundards, Wash-
ingion, D, .

1. % Copst Artillery School, Fork

. Monroe. Vi



TREATISE ON WIRELESS TELEGRAPHY

H. GERNSBACK
President ELECTRO IMPORTING 0.
Editor “"THE ELECTRICAL EXPERIMENTER"
Manager RADIO LEAGUE OF AMERICA

WIRELESS AND THE AMATEUR
A RETROSPECT
TART OXNE

N DECEMBER 13, 1012, the new wireless Inw went into effoct. The

average wireless “fiend"” who has not followed the tople from the

start will be interested In the following facts: )

The very first tulk nbout Wircless Legislation In the country started
In 1908,  The writer In his Bditorial In the November, 1008, " izsue of
Modern Electries ;miulm’l out that n wireless lnw wuas sure to he passed
in o very short while, In order to goard agihinst unfalre leglaintion ns far
as the wireless amateur wag concerned the writer, in Jonunry, 108, organ-
ized the “Wireless Associntion of Awmerlen,”  This wis done to bring all
wireless amateurs togeéther and to protest agnlost unfair lnws.  Previous
to this time there wus no wireless elub or associatlon In the country.
In January, 1018, there were over 290 clubs In existence, all of which
owe thelr origin to the “Wireless Assoclation of Awmerien”

The associntion had no sooner become n national body than the first
wireless bill made its appearance. It was the fumous Roberts Bill, I‘mf;
up by the sinee defunct wireless “trust,”  The writer single handedly,
fought this bill, tooth and nadl. e had representutives In Washington,
and wng the direct cnuse of having some 5000 wircless npmatours sond
nrutuaﬂnﬂ letters and telegranis to thelr congressmen In Waghington. The
writer's Lditorinl which insplred the thousands of amateurs, appearsd in
the Janunry, 1910, 1ssue of Modern Eleetrles. It was the only FEditorinl
during this time that fought the Roberts BilL No other elortrion] poetlodienl
seemed to cire n whoop whethier the amateur shonld be muzzled or not.
If the Roberts Bill had become n lnw there wouldl be no wireless amateurs

to-day.
T’lrmt editorinl quickly found ity way inte the fsrmm and hundreds of
newspipers endorsed the writer's stand. During Junuary, 1010, the New
York American, the New York Independent, the New York World, the New
York Times, the Boston Transcript, eto., all lauded and eommended the
writer's views, (8ee BEdltorlal article February, 1910, Modern Electries.)
E;t(l:ti%dunﬁnmnt quickly turned agalnst the Roberts NI and it was

i -

"ii:'hr- first wireless bill not antagonistic to the amatenr. The Burke Bil
nl.;-f-.-:rl_*r‘l on March 8 1M0. It had some deforts, howeyver, nmd wnos drupperf
alsg. The Depew Wireless BIIl appeared Mas 6. 1910, hut bkl not meet
with general approval: as the writer pointed out In his Hditorinl In the
June, 100, issue of Modern Electrics. I't had severnl undesirable fentnres
and the bII was never seriously considersl, althongh [t actually p:;mﬁi
the Sennte. (Bee IZditorinl, Aungust, 10, Modern Electrics.)

At last the Alexander BHI made {ts appearanes on December 11, 1011,
This bIll as far as the amatenr was concerned was not quite sectptable
fa the writer, who had the smatenrs' rlights at heart, and steps wore
Immedlately tuken to bring about an nmendment s the writer, perhaps
more thin anyone else, reallzed that this hill, In sgome form of nther,
wonld become n law gooner or later. Tlis is clenrly stated In his Bditorinf
in the February, 1012, issue of Modern Electries. In that Fditerial is to
he found also the first and now historleal recommenddation that If B wire
less lnaw was to be framed it should restriet the amateur from using a
higher power than 1 hw. and his wuve length shounld be Kept bhelow 200
metres. No one clse had thought of it before, and it §s to be noted that
when Congress ﬂmﬂllr phuszed  the gaent  wireless law, It accepted the
writer's recommendation in full, t . him the greatest compliment,

-
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In March, 192, the writer, in 0 leftor to the New York Times (Seo
page 24, April, 112, |ssue Modern Electries) polnted out the shortcomings
of the Alexander Bill, and protested against untair legigslation,

The Times, us well us o host of otler nwspapers, took up the ery and
published broadeast the shortcamings of the Alexanider Bill, Al this agi-
tatlon had the desired effoct and Mr. Alexunder for the flrst time renlized
that the amatour could not be mnzzled, especlally when there was sueh
i perlodical as Modern Electries (o chitniplon his eaiise, Promptly In April
the Alexander Wireless BEill, amended, appeared and hers Tor the first time
In history the amatenr and his rlghits are introduced in iny wireless bill.

Mr. Alexander and his sdvisers aceepied the writer's recommendation
as set forth in his Editorial in the February, 1012, {ssue of Modern Electrics,
(See Paragraph 15, 2od Part of this P'reatlse. )

it will be noted that | copled the welter's recommendations waord for
word. . The awateur had at Inst come into his vwii, This s all the more
remarkable as this Is the only country that revognizes the wireless amue-
teur. On May 7, 102 the Alexunder 11, dmended, now known na
S-0412, prssed the United Stutex Senate and on May Stly was sent to the
Houze of Representatlves aiel referred to the Comniittee on the Morchnnt
Marine and Fisheries. The bill wos kigned on Angust 19th by President
Taft, thus making It o Iaw,

'Z.E‘hlﬂ terminated the fight whileh the wrlter had wiged glngle-nandedl v
for almost five years in behalf of the American amuateur. Now that it |s
il over, and that Unecle S his got his seul of approval ppon the nmu-
teur's wireless, the writer cannot but extend Nls heartlest congratulations
to the 400000 Amerlean amateurs, aml he furthermore wishes to extend his
thanks to all the amateurs who lgve supported him In bis fight to bring
about a new witeless ern in A merie.

Long lve the Wireless! Long tiyve the Amateur!!

WIRELESS AND THE LAYMAN
. PART TWO

AR QUESTION we hear from  miost heginners Is:—*“What outfit do

yYou ndvise me to use? 1 know nothing about wireless,"

We pdvise thoe use of ANY of our recelving outfits. They are AL
Food—the fesnlt of 12 venrs muanufacturing.  Which one to ehogse depends
upen yourself, your taste nud your pockethook, ‘I'his Is whers YOI must
decide. OF conrse, ALL our ontits work. they nre all gunrantecd 1o do so—
OR MONEY BACK. The lower pricied  outfits
have naturally & short range—they won't citeh a
mlt-:ﬁngns htnmlrm%? ol mth*la nwn{r. Al lhnm_: Rﬂﬁﬂhlﬂg
Witheut tuning colls eannot Be used to “cut out’ Me.ﬂgﬂ,
one of the messages when two of thiem are in Wireless
the “nir" ot the same timo, It s self-evident,
though, that yon can start with the very cheapoest antfit,.—say nnyone aof
our detectors and a pony telephoiie recelver. W th such ao outtt messages
catt be pleked up astonishingly well Indesd, Mnny of our enthusinstioe
yonng frienids started with soch an outit uid Rept on adding Instroments
til they finally had up-to-dute stations,

The next fuestlon hurled at us I5:—"How ean [ recvive nieasages I
I don't know the codes

A wireless relegram, no matter i it Iz in Clinese or BngHsh, “comes
In™ i dots and doshes, When You have the telephone reesivers to vour
enr ard n tessnge Is coming in, ¥ou henr n sories of long and $hort, ¢lear,
distinet buzzes. A long buzz is g dnsb, n short burg is  dot. Wae sal]
A 10e, eade chart by means of which the dots and dashes ape translated
Into letters. Thus (In the AMorwe tode) dasb, dash, dot. stamis Fop the
letter 5 : dash, dpsh means M, dash, dot, dnsh, dot means Joaml so Torth.
Auy person with o few  weeks' practice “Hstening to the wireless™ oan
master the eade. aud read (he messages with enxe.

wember that there are over fwao thousnad high powered wireless
statlons in this country nlonie, ench belng able to transmit messages of over
n thousand miles distance, i

There are nlmost ut any minute, during nleht and dny, messiges In the

gir, no matter where you ire,—sending YOU messages, only walting to be

i
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picked up by you. It Is troly wonderful; It I8 the cheapest as well as
the most elevating diversilon known to modern man, the most Inspiring
example of the tritmph of mind over mntter.

“How about the Wireless Law ¥ you want to know next.

The law does not apply for stations used for receiving only, 'There is
no Inw which forblds you to receive all the messages you wish, You ean
recelve ns mony and as long as you please,—Unele Sam doesa't mind.  Iut
you MUST preserve the secrecy of the messuge, You must not make use
of any huformatlon youn receive by wireless, If this Informmation is of stuch
a nnture that makes it private property. Your own consclence will tell you
whivh miessnge to Keep seoret amd which ofie you cin make use of., Here s

the text of the Law;
SECRECY OF MESSAGES

“Nineteenth. No person or persons engoged in or hoving knowledge of
the operstion of any statlon or stations, shuall divelge or publish the con-
tents of any messages transmitted or received by such station, oxeopt to
the person or persons {0 whom the spme muy be dicceted, or thelr anthor-
fzed agoni, or to another sintion employed to forward such message to Its
destinntion, unless legally required to do se by the court of campetent Jurks-
diction or other competent authority, Any person goilty of divulging or
publishing any message, excopt as herein llrm'hlm'r: shall, on conviction
thervof, e punishable by n fine of not more than two bundred amd ity
dollars or imprisonment for n period of not exeeeding three months, or
both Hne and imprisonment in the diseretlon of the court.”

OF lete n great miny stations nre beghning to wsoe the wireless tele-
phone, This artis rupldly belpg perfected and Is the coming thlug in “Wire-
leas,”  Thore Is bardly a week that youn do not

& read ahout some new wirnless telephone nnd some

Wireless pew allstance record establishied,
Telephony It Is of course understood that any recelving
apparatus  thit ean recelve  wireless [nle;.;rn;i_h-

mes=nges, 00 tlmes oot ol 1Y, ean recolye wire-

less telephone messages. Of conrse, in that ease no code is required os

the volee comes through the recelver the same ns throngh the regular tele-

ione,  (Por forcther detadls on Wireless Telephony, sen Lesson Noo 18 of
be Wireless Course.)

The question asked mogily by the Inyman ls: “How far can T receive
with such annd such an outtit, my aerlal belng so high and so long 2"

Nobuly ean eorrectly nnswer sach a4 quoes-
lilmn. Yon ;-uu I_ﬁl:ﬁuﬂl it out nt wirll ns'“we mi'_m.

- SO exnmplie: ‘il Ol MK TIMC - O nr
Distance awny can I hear the stom 'whistle ofithe X & &
Cotton MY  No, you wouldn't, for It all de-

nds. First, how hird the whistle hlows, seo-
ond, how good your hearing i<, third, how the wind blows, and fourth,
how many aud Lhow great are the Jutervening objects between the whistle
and your ear. Some days you may hear the whistle two milles off with the
wind blowing »our way, Or If you are way down In a cellar youn may
only hear It falntly, aithough you are but two hlocks nway from it It
depends.  The one thing yon are sore of I8 that the whistle bhlows
about the same strength ench day. The same reasoning holds true for
wireless to a very grent extent,

As n rule, the higher up and the bigger your aeeinl, the better the
wireless roreption will he, Naturally #f you are a thousand miles off from
a stntlon that can bBut send 500 miles, yon won't henr It, no matter how

ool your Instruments are.  It's like trying to hear the sonmid of a whistle
0 miles away from you, that enn at the very best be heard only witlin
a rudins of 5 miles, Just o=e a little horse sense and you ean do your
own dedpeting: no wireless expert Is required. It Is alse cvident that the

messages cannot come in with the maximom Jondness unless the instro-

mentd dre well In tune, and unless well deslzned [nstromeonts are wsed.
Thus a loose coupler will give londer signnls thon g small tunlig coll, It
also depends a lot on the detector and its m'l?usnmmut. _
This Is the way the detectors range neecordlbz o thelr senstbiliveness
I=t, THE RBRADTOSON ((he most sensitive detector to dated: 2nd, The

i




RADIOCITE Detector; 3rd, The Crysinlol Defector; 4th, The Perikon; 5Oth,
Zinecite and Bornite; 6Gth, Silicon nnd Galeng; Tth, Iron Pyrites (Ferran);
Sth, Carborundim ; {Ith, i.[ulyhdenite., (See Lesson No, 10, of The Wireless
Course, on Detectors.)

If yom are entirely surrounded by high mountains or stee]l bulldings,
you naturally will not e:ufm:t to recelve messnges us well as Iif vou were
on the top of a monniain. Ao remember that wireless wayves trovel
twioe as far over water ns over land, and that yoo can reach twlee as far
nlfter sundown than during the daytime.

This seems to be the gredtest stumbling bloek for most bBeginnere,
Again let us make n comparigson, Take two planes and plice them in the
game room. Ur {wo violing will do as well, Tane
two strings, one on each instrument, =0 both will

Wave Lengths glve exnctly the saome note. Plek one of the
and Tuning stritigs In order to sound It, and the other “tuned™
string, although 10 feet nway will spund in uni-

gon, althongh you did not tonch i, Both are
pow in tune. Both give out the same (sound) wave length. No myster
here.  The secret Hes In the fact that both strings ARE OF THE SAMEBE
LENGTIH, and have the same tension, ronghly spenking, Make one siring
longer than the other and both are “out of tune”

The same in wireless, Nearly all commerrinl stations operate on n
wave length of from 300 to G0 meters, (A meter measures 30357 Inches,)
Now in erder that you can hear such a station, you must he able to tune
up to 600 meters: roughly epeaking your aerinl should be 600 meters long
nl[;.t.'lrlru'ﬂr. That, hoawever, would = o pretty expensive and enmberacme
perinl.  Besldes it fso't required. V 2 slmply wind, roughly speaking, 600
meters of wire on a coll or devm sod onre aerinl enn now be qujtu gmnll,
withio cerrain Hmits of eourse, and we can for this reasom “cateh™ the
stautlon baviog a GO0 meter wave length, providing our other instruments
are sensitlve enough, By referring to our catnlogue it will be scen that
our No, ORKS8s8 tuning coll, ns well g8 our No, DEELI2OZ loose conpler
hivve suflivlent wave length capaelty to eatel 700 mister waves, As they are
both provided with adjusting sliders, more or less wire can be put into the
clrenlt, and therefore both these lnstruments can be used to cateh wave
lengthe from 100 up to T00 meters, bot not over this amount.

Therefore, If we ghould want to hear n stition hn'rlu?: 1400 meters wnve
length, we wonld connect two No. CEKSISE tuning coils in series, which
would give us 700 -+ T00 = 14K meters wave length. Or we would connpect
ong No., CEKSIEG tuner fn deries with the primoary of the No, DBE1Z002
loose coupler and we wonld get the same effective wave lengtih. As a rule
only statlons delng lovg distnuce work use excessive wave lengths, thus the
Marconi Tronsatiantie station at Glove Doy has a wave length of abont 710
meters, while the new Gbovernment station ot Washington, which sends mes-
spges over 5,000 miles, hag o wave length of about 2,500 meters, By consulting
the “Wireless Blue Book™ the wave length of all Important stutlons= can
be found, ns each station normally uses o certnin preseribed wave length.
(See Lessons No. 4, 5, 6, 7, 8 9 of The Wireless Course.)

The best nll around anerlal ls about 76 feet long, compossd of foor
atrands “Antenium® wire. Ope of the best forms 18 shown herewlth. Wa
recommend our Neo, AF100T Insulators, althotugh

thers ne listed in our e¢atnlogue can be used. sl
%‘ur a 75 foot nerinl, the strunds shonld be about Aeri

two to three feet aparti For a 150 foot aerial and Grournd
from three to four feet npart and so on, The

strands should never be less than 13 feet apart

even for a very =mnall aerinl. All canneetlons shonld be soldersd if {-m-t-
gible. T1'se ns many insulators ns feasible, remember you hnve but Iittle
energy When receiving: few and poor fnsnintors waste 50 per vent, of the
Httle Incoming encrgy. 1Ff youn have o good sponelons roof 16 Is Dot neces-
wary to use poles to lold up the aerinl. It may be stretched botween two
chimneys, ete. The spreaders to hold the wire strands apnrt may bhe of
bamboo, wood, metnl pipe, ete. 10 metal iz used, the wire strands shonld
be tnsulated from the Tormer, (See Lesson No, 11, of The Wireless (Tourse,
an Aerlnls, )




wire run from the instromeénts to the water or gas pipe osing one of our
No. AFR1000% ground clumps to make an eificlent connection. If no water
or gas pipe is to be had, bury a mets! plate, vopper ]prufurre:ﬂ. not less
than three feet sgunre, In a good wolst ground; a number of these plates
vonnected to the ground wire would be preferable. The heavy ground
wire is soldered to the plate, of course. It should be burled at least six
feet deep. Another goml ground 5 u six to ten feet long iron  plpse
rwnined fnfto moist earth, the ground wire belng connected to it, either
goldervd, screwed, ete. The ground wire running from ground to instru-
ments should never he less than No. 10 B, & &, copper, and ean, of course,
be bare, Iusulation on 4 ground wire Is just that muych waste,

The disgrams given In our entalogne slidw how to connect most of
our Instruments, Opr Wireless Course (Lessons 12 and 13), giye hundreds
more of them, and our Englneering Dejprtment,

- on recelpt of 10¢, to cover postage, will be only
C:ﬂl_l'llﬂﬂtl:ﬂﬁl 1o p-l:til Lo I.';urulz:h uni_‘-' hook-up to éll.* ustH} in
an oolk- 5 connection with our HEtroments, onpections
P shonid e made with nothing finer thian No. 18 B.

e 8. copper wire (Annuncloior wire). All con-
nection2 must he das short and strujght oz possible, Avold all wire cross-
Ing as far as practienble; if you can’t avoeld erosses, the wires should cross
each other at right sogles; snd NEVRER wind the connecting wire in colls
(“carls") which may look pretty, but kills all wireless messages, Make

all connections as tight as possible, a loose connection is worse thun no
connection at all

We presume you have a complete receiving set. You proceed thus:

Firet, you must know If your detector is wdjnsted to its greatest sensls
Lvoness. If o messapge is just coming In, yon

. Nl have little ditfenlty to adjust the detector

. R-E:epttnn iu It¥ best sensitiveness, If oo messige vnnzileﬂ
of Messages n you don't know if your detector s in it
hest receptive condition,  (This does uot hold

true of the RATMOSON detector, which neeids no
adjusting.y For this reason, the up-to-dateg wireless man uses the “DBuzser
test.” Aside from giving imitution wireless bugzes, the buzzor sef moy
be used to practice telegraphy. It consists of threee things: 1st—Our famous
No, HKISH BADIOTONE (see {Hunstration
at left): 2ud—Our No, CHIT1S key:; 3rd—
A dry cell, Conpectlons MUST be made
n# =howin,  Now every time yol press the
key you will got o perfect imidtation of a
wirelexs signal and it becomes child’s play
v stiljust the detector to 2 greatest etli-
cleney, The burzér test cun of course be
used with ANY detector. It suves lots of
time aond bother and s guite necessary.
Hometimes # detector maoy bhave o “desd
spot” and you might be “listening” o
for hours, without being nble to enteh as
much fs8 one dot. The buzzer test makes
gsuch on occurronce lmpossible,

Of conr=e to get the biest results while
testing your detector you should use our
Radlotone, Tt is a test buzzer with its
gpecinl eonpections all developed for just
one purpose to test orystals, It Is absos
Only One Wire Goes Iutely silent and enn therefore be right on

fo Deétedior your fnstrument table,
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When the detector is adjusted the tuning coll 18 regulated by moving
the sllder or gllders back and forth till the signals are heard the loudest.
gend messages to your lhenrt’'s content, and no one ean tell you to stop
1f the loose coupler 18 used the sscondary is moved back and forth in
addition, (111 the best position i3 reached. Now the yariable condenser
(or condensers) are adjusted if requlred. .

The varinble condenser 1s of the greatest use during excessive “statie,™
which sometimes Interferes seriously, during summer weather, ea\u:rl.ull:;
when “taking" a long distance message. It Is wlso of invalunble help to
Yot out” unwanted messages when two or more are “coming in" slmul-
tnneonsly. Thus by adjusting the tuner {(or looge coupler) In conjunctlon
with the variable condenser it is often possible to cut out all interference
from unwanted stntions,

1t 18 an excellent lden to have severil detectors in n station, arranged
in such a manner that by means of a multl-point switeh any one of them
can be thrown into the ¢lrenlt. It will thus be fouhd, that some stutions,
egpecially during interference, can be heard better on n certain detector
then on another, Some will be found to work best for long distance work,
others work best for mediumm distances, ete., ete, (see also “Wireless
Course,” Lessons No, 8 and 9).

Let us quote the law, us far as the amatour is concerned, before going

any further:
THE WIRELESS ACT

“Be it enacted by the Sennte and House of

— Reprosentatives of the United Stotes of America,
Tmnlmrthng in Congress assembled; That n ]imruuh.. SO PNy,
Stations or corporation  within the Jjur giliction of tho
TUnited States shall not use or cperate any appa=

patus for radio communleation® ps o means of
commercinl Intercourse nmong the severnl States, or with foreign nations,
or upen nny vessel of the United States engaged in interstate or foreign
commerce, or for the transmission of radiograms or signals the effect of
which extends beyond the jurisdiction of the State or Territory in which the

sgme are made, or waere interference would be enused thereby, with the re-
celpt of messages or signals from beyond the jurisdiction of the said State
or Territory, except under and in accordance with o license, revocihile Tor
cnuse, in that behnllf groanted by the Sceretary of Commerce and Labor
upon applicatipn therefor; but nothing in this Act shall be construed Lo

apply to the transmission and exchange of rudiograms: or signals between
points situated Iin the mmn_ﬂintr: Provided, That the effect thercof shall
not extend heyond the jurisdiction of the said State or interfere with the
reception of radiogroms or wignnls Trom beyond sald Jjurisdirtion,

GENERAL RESTRICTIONS ON PRIVATE STATIONS

“Fifteenth. No private or commercinl sintion mot engaged in the
transaction of bhons fide commercial business by radio communication or
in experimentation in cvonnection with the development and manufactura
of rm;:'ln apparntus Tor commercial purposes shall vse s transmitting wave
length excecding two hundred meters or a transformer input exceeding
ono kilowntt except by special authority of the Secretary of Commerce and
Labor contalned in the leense of the sintion: Yrovided, That the owner
or operator of a sintion of the charncter mentioned in this regulation shall
fiot be liable for o violotion of the requirementx of the third or fourth
rogulations to the penalties of one hundred dollars or twenty-five dollars,
respectively, provided in this sectlon unless fhe person maintaining  or
pperating soch station shall have been notified that the said tronsmitter
has beem found upon tests conducted by the Government, to be so adjosted
as to violate the sald third and fourih regulations, and opportfunity has

been given to sald owner or operntor to adjust said transmitter in cop-
formity with spid regulations,

*Wircless Telegraph or Telephone gending stations included.
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SPECIAL RESTRICTIONS IN THE VICINITIES OF

GOVERNMENT STATIONS

“Sixteenth, No statien of the character mentioned in regulaniion fif-
teenth Situnted within flve nautienl miles of o noval or military station
sholl use a transmitting wave length exceeding two hundred meiers or @&
transformer Input exceeding one-half kilowatt,”

Let us explain in plain English jost whot this means: As you notica
from the first paragraph, the purt which we underlined, it is painted ot
to yon that the lnw does not concern von upnless you send messzages from
one stule Into another. You therelfors do npt require a Tieense as long ns
your messnges do not reach over the border of vour state amd If you (o
not luterfere with a station’s business [in your state) which redeives
messages from another stute. Of course, you wuant to know how Fou CAn
tell what your transmitting range 18, W will explnin.

It has been proved by experfence with spark ecolls, thot in almost
all cases n one-Ineh spark cannot pessibly reaclh over elght miles, From
this informution the following table ling resnlted :

TRANSMITTING DISTANCES OF SPARK COILS

M-, voil, Maximuom tinns, olst., | 2-in, coll, Maxioim teins, ifl=st,, 18
C 2 Miles, Milos.
%.i"h 1;ﬁhﬁhmximum trans, dist., | 5.4y, :TEI Maximum frang, dist, 24
bt 2 s Il‘ﬁi
- - 4} . B, st., ] o
1 luﬁ lg.i'ulm;_."'m‘imum trana, aist i-In.. eoff, Maximum trans. dist., 22
1%-In. coll, Moximum trans. dist., Mlles,
12 Miles: And pa forth.

With open core transformers the spark length cannot bae taken na n
bosis to' figure distances, but the lnput in watts = ueed. It hnp been
found that for each five watis input Into the primory, not more than one
(1) mlle cun possibly be covered.

Thus our No. GGESIS0 transformer eoil In conjunction with our eloe-
trolytic Interrupter pses 5 amperes at 110 volts. That 1s 630 Watts. Flve
goes into 5560 Just 110 tlmes, The maxtmum distance that ean bo covered
with the No, GOGESGH0 col) (unless you use more current) s 110 miles, If
ou tise but one secondary the distanece that can be covered i8 ent in
alf, or GO mlles. For elosed core transformiers we flgure ten witts for
enach mlle, Therefore, our No, BATKROZS, Y K.W. transformer will ot
best not send over 0 miles, and onr No, DEXU282, 1 K.\, type will not
send over 100 miles,

Knowing what the distanee 18, ns the crow flles. from vour locality
to the nearest border of the next state, yon can ensily ficure out what
the maximum power I8 that you can use If you do pot wish to take out
a llvenge, An example:

Suppoke vou Uve in the elty of Columbus, Ohio. The nenrest pfnte
line {8 Kentucky nbout 86 miles in o direct line fram Columbus, If Yo
do not wisli te be llcensed you ean use nny spark coll up to 10-inch apark,
or o YW ILW. close core transformer.

Suppose your home I8 in Austin, Texas. The nearest state line is
Lonisinnn, a distance of 230 miles, Thos you could with perfect safety
“'ﬁ our 200 mile sending ontfit, which does mot reach more than 200
miles,

It 18 also pointed out that if you live within five tnlles of a Govern-
ment wireless statlon you cannot use more than 3% K.W. peower, though
the next state border might be 100 miles or more dlstant. Of conrse If
you Mve close to another state, as for instance, in New York City, you
are requived to take out a lleense for any slze fransmitter.

The license has not heen created to muszle you: it Is the other wn ¥
around. Tnele Sam glves you n written order telllng youn that you cun
send messnges to your heart's content. and no
one can tell you to stop sending, ns long a8 you

do not ereate misolief,

T?rt license I1; l'{w-.f It rm-En tnuati a penny, h hWEllf I
All thnt is required of you [s at you are icense
tamillar with the law and that you can transmit 2 ==

messnges at 4 falr degree of speed.

>
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The law does not require that you take an examination In person If
you nre located m%mr from the nearest radio inspector. All you have to do

to take an oath befors a notury public that vou are conversant with
the law and that you can transmit a wireless me . If you wish to
be llcensed—and we urge all dmateurs to do =0, a8 it Is a great honor
to own a llcense—write your nearest Kondio Inspector (see below), aud he
will forward the necessury papers to you to be signed.

HRaodio Inspectors are located at the following points: (Address him
at the Customs House):

Boston, Mass, New York, N. Y., Baltlmore, Md., Savannah, Gna., New
Orleans;, La., San Franeisco, Cal,, Seattle, Wash.,, Cleveland, Ohlo, and
Chicngo, Il Also the ( ‘ommigsioner of Navigation, Depurtment of Com-

meree and Labor, Washington, D, O,

Tn an Intprview with the New York Times, W, D Terrell, United States
Radio lpspector for the port of New York, sald In discussing the new law:

“The new law regulating wirelesa messages will work no hardship to
the amateur operator. It is the intention frst, to clossify the various
operators nnd ploce encli operator In his proper elnss.  They will then bhe
permitted to work or pluy as much as they please, but under an Intelligent,
generyl supervision. “'lll{ those stativns are affected which are npear
enough to the coastal statlons to offer Interference, or which work peross
the state lines which brings them under the supervigion of the inter-
State lawa., 1 would llke to make it very clear that the leense costs the
amateur nothing, and that the Government is willing to facllitute the
Wireless operutors In every way possible to gecure thelr lcense,”

So much for the law., Everybody will now wunderstond that the law
is just and fule and that It ;.irirus the amatenr o distinet standing In
Amerlen, o standing whiech be does not enjoy _in_ony other country. He

kpows what bLe can Jdo and whot he enn't do, and ne one can come to
him and boss or abuse him, as Government or Commerclal wireless operg-
tors wera wont to do before the cooctment of the laow,

With sending outfits the reasoning Is about the same as with the
recelving outlits,

In arder to sclect nn outfit yon mwust of course know where and how
far you wish to send. Upon this, all depends.

Lti.l a trum—n ot uffm of our uu:;.l:mn'g':ﬁ hluve

. one It—two or more friends get the “Wireless
Sund.u:g Outfits guu" ani orider two or more complete trausmit-
ting sets, Of eourse, the outfits selected must
necessurily be powerful enough to ecover the In-
Err:rulug distance between the houses of the friends, and this only you

now,

Therefore If you and your friend decide to eonverse by wireless ani
if the distance between your two houses is 10 miles you wﬂ{ probably lmr
our 15 milte gending ontit, OF course, a1 more powerful set may be nszed,
nlthough there is no partlealar advantage in doing so, except perhnps that
the ineoming signals of necessity will be londer with the more powerful
setg. It goes without saying that almost ANY recelving outfit which we
JisE cun be used with ANY of the sendlhg onbilits, Bear In mind that the
geloctions which we give with our sending outfits do not have to he nsed
If not wanted. Thus, our “Interstate” outiit or eéven our “Nuuen' receiving
outiit ean be used with eour 3 mile sending outfit., For if yon and your
friend Ilve two and a half mileg apart and both of you hayve $ mile Sendin
Cutiits, you probably want to have a receiving outiit with which beoth o
Youl cun plek wp messages 2000 miles distuut, In that case you wounla onder
two & mile Sending Outtits only, and two 1500 mile recelving outfits, or élse
two “Nuauen” receiving outfits, If either yon or _t‘mn‘ friond feel that yon
cunnot alford such a set, whiy them get the set that yon ¢an afford best and
that sults yon best. As you sce there i3 no hord and fast file nbout the
relation of Hulltlhllp.' and recelving ontrite. On the other hnnd we don't bave
to tell you that If you order two 200 mile sending outfits you requlire of
pecessity a good recelving outfit, else you couldn't hear the station 200 miles
off, A little commaon sense will help everyone deckdé just what combination

. to order,




17

Like recelving sets, the tronsmitting sets are divided Into twor groups,
The ud-tuved (open cireait) and the tuned (closed circult) ones,

The untuned ones hnve, lst—n spark coll,

ond—source of power, usually dry cells or g s
itnmg‘e battery, drd—the spark guap. 4th—the Sending
¥,

FSIIUH outfits can be u=ed only for very short Apparatus

digtances und should never be used above throe

miles. When connections are made by following the blue prints, whileh
we supply with all sets, the pressing of the key gives o strong spark In
the spark g“llh The spark gap (the open spiee between the gine plugs)
from the smallest to the ]uri._:i.-st it must never be more than ooe-cighth
ti three-sixteenths of an inch. A bigeer gap does not work, Pressing the
key long gives n dush, pressing it but for i froctlon of a second glves
a dot, Combinations of, these represent the telegraphle characters; the
coile ean be learped In a few weeks, procticing twilee o day frow one-hulf
to one hour, (See Lesson Noo 16, of The Wireless Course,)

In the tuned outfits, we have in additlon to fthe above enumernted
apparatus:  oth—The Leyden jors, or condenser; 6th—The Helix, or oscil-
lntion tesnstormer. The Leyiden Jﬂ:‘ﬁ change the red spark obtalned from
# spnrk coll, lnto an intense blue-white crashing spark. The Leyden jars
nlgo crente n train of fast osclllations and go to muake the outfit far more
powerfnl although fio more battery power is required. The Leyden jars
#lzo give better “carrying power,” as the slgnals can be heird more dis-
tinetly and not “mushy' as If no Leyden Jars were used. For edch ontflt
thedbeiﬁt jars or condenser hns been selected and no changes should be
mude here.

The hellxs s well ns the oscillation transformer;, nre, to the sending
ontfit, what the tuner and the loose coupler respectively, are to the receiv-
Ing outfit. The helix or the oscillation tronsformer is the tuning coil
Pum and simple for the transmitting station, Like the tuning coll the
wlit aml the oscillatlon transformers have gllders or else clips by means
of whiclh more or less wire convolutions cpn be put in the elrepit of the
aerlnl, ‘Therefore more or less wire, and comsequently more or less wave
length Is added to your sgrinl.  Again there i8 not muach of o mystery
here. Anvone understunds i,  {See Wirele<s Course Lesson No, 14.)

In the larger sets where the battery power is insufficient ns well a8
un-economical we have two methods open to i1l the gap. COne is the
Gernsback electrolytle Intereupter working on 110 volta Direct or Alter-
nating eurrent, which supplics the spark eoll (transformer coll) with the
power: the other method requires the use of a CLOSED core transformer
operiting withont any kimd of interrupter direct from the alternating eur-
rent supply. This Kind of trunsformer, however, does not work on the
direct corrent. ot even in connection with the electrolytic interrupter.
The chodee, for this reason, Hes eotirely with you,

The aeplal switeh s an absolite necesgity where hoth o sending nnd
reveiving set is used o one station, If you nre through redelving o
messnEe from  your friend, you, of course, wish to answer him,  You
therefore, must switch the recelving set off from your nerinl and switch
ilm sending onto the aerlal, The gerinl switeh does all this In one operd-
lom, .

For sets nslng nothing higher than a 2%-Inch spark coll an ordinary
double pole, double throw switeh may be ussd,  TFor heavier sets neing
more power onr Antenns switeh Noo ARKS100 mupst be unsed, oz the
smaller switeh ecannot earry the necessary power, We furnizh complete
diagrams for the connectlons. _

In order to semd messages I goed without saying that you must know
how to “tap the key.”™ The caslest way to learn, and the cheapest way at
the same time, I8 to et a huzzer scot ng explyined

under *Reception of Mesapges”  With this - sef, . 1
which represents a first ¢lass learner's outit, yon Sending

enn semd yourself dots and dashes to your hedrt’s a Message I
content until your wrist hag HDmbered up suf-

flictently to do rapid sending. After a few
woeks' practice it will be as ensy to send a telographle ine=sage as to
write on o typewrlter.

-
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It your friend has a wireless nnd starcts Jearning the code with you,
It becomes very simple for hoth of you to soon become proficient 1n the
art. Eoch will send to the other, the Morse or Continental alphnabet, wlich
Is sent back and forth till the right speed is obtained. After this ecertain’
words nre exchanged between the stations; later on short sentencdes are
sent and so forth, till it becomes possible to converse freely by wireless.

There 18 but 1ittle adjosting to do when sending., As u rule amateurs
converse with only one, eldom two, and rarely three stations, For this
reqason l;tmt.'h adjusting is tnnecessary, When using a small set eomprising
Spark Coll, Leyden jurs and hellx it becomes first nnceasnr,i' to adjust the
Leyden jars, Bither more or less jars (whieh ndds more or less eapackty to
the circnit) are wsed till the spark sounds loudest in the spark gap and nﬂ-
peara most powerful. A little experimenting will quickly tell when the right
capacity 18 used. It is Important to understund the capacity should be ad-
usted only when the spark gap is connected to merial nnd ground. (See

s5on No, 14, Wireless Conrse,)

The next Importunt adjustment I8 in the hellx (or osclllation trana-
former If this 18 used In place of a lelix), To change the clips aronnd
on the hellx (or on the oselllatlon transformer) it ls necessary that a
small gap {8 first made in the nerial cirenit, This is done best by
driving two nally In a plece of T[‘l’i’ dry wood, and econnecting the aerial
wires to ench nall ag shown In sketeh, Tle two wires A and B sare hrought
closg together now and when the key Is pressed down a small spark will
Jumip from A to B showing that yon are charging the aerlal and that
anergy I8 radinfed from same, Now change the adjustment on the helix
(or um‘-lllnlh:l.l trousformer) till the longest and futtest sparks jump belween
A nnd IL To do this A and B are separated untll a point * reached
Where the epark connot Jump any further. You know now that yon are

= rlllll:thllt tllim I[n“lmlmnst of energy and l.ll?"l'milnt
L L i, 0O iy hellx (oF adjustment on the eseilintion

o transformer) shonld i]re carefnlly marked g0 yon
will know aut any time iust where the maximuom
is. It goes without saying that you shounld nlso
sock note how many Leyden jars (or low many con-

Elcamy densers) you are using when making the test

and you shonld welte this Informntion down, for
if you were to Use more or less Leyden Joed (or vondensers) yon wonld
hitve to cliange the wdjustment on the helix (or nm'illﬂ_tlun transformer)
18 explalned sbove, Now after the maxibmom “radintlon™ hag been nacer-
talned, the test block with the nalls is disenrded pnd the break iIn the
aerinl wire connected agaln. You know now that your station is radinting
the maximum energy and adiustwents of the sending set will not be
wired for some tfma to come, Indeed they muy be left undisturbed
Indefinitels.

We belleve that we have made everything as plain as possible and
that by rending this treative the elementary points of “Wireless” must
become plain to even the liyman. If, however, you desire additional In-
formntion, onr engineering stalf will be only too giad to answer your
quwnuns promptly and explivitly, Now it's up to you to get busy and
“gtart somsething'!!

Now suppose you have ordered your instruments from ns nud have
oprpcted your nnﬂﬂ{ For the first fow weeks you will be thrilled a=z you
daily recelve the far distant statlons not only from all over the country
_ but from far distant Germany, praviding of course
that wvon have the eorrect instruments for doing

an. Sometimes also youn will eateh wireless tele-
Wirelm Cllll'.l!‘r phone messpges, as more anid more Ruadlo tele-
phone sats come into use every dny.

SRaon_ will eome the time when you wish to
chat with voir friends by wireless, They will see your station and
will be so impressed that they will want to have one of thelr own. Then
why not start n local Hadlo Club In your town vourself, and become its
iresident and founder? Indeed nothing is simpier. Bot frst yon must

long to & National Body and this yon will find in the BADIO LREAGUE
OF AMERICA, the higgest association In the country 23 which every
amatenr of note belongs,

Y ey
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The Radio TLeague of Ameriea Is a blg sclentifie institution and
ANYONE who has n irireless statlon can and should belong to it It
is # non-money-making institution ; there are no fees ant no dues to be pald.
Phe Lengue moreover furnishes every member with a free certificate

printed In_green and gold. Kach member's station will, moreover be

reistered free of charge at Washington in the Government records, S0
that In enge of war, every puoatriotie iinnteir oan help his country in lm-
portant scout work,
The Letngue has the following distingnished members, of world re-
nowned fame:
Captain W, H, 6. Bullard. U. 5. N,
Tir, Leo de Torest,
Professor Reginald A, Fessenden.
Nikola Tesla,

Phe affilrs of the League are tsnnged by Mr H.
Gernsbuck,

You should find an S-page booklet telllng you all about
the Lengue wilth thls eatilog, In ease you did not get
it or ii'? vou want more for distribution amoeng your
friends, write to

RADIO LEAGTR OF AMERICA,

o33 IFulton Street, New York City, IFpe-slmlle of
No charge ls made for this service, button
TINIS

Copyright 1916 by E. L. Co, N, Y.
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Application for Membership in the
Radio League of America

T UNDERSIGNED, n Radle Amnteur, am the owner of a
3' Wireloss Statlon deseribed In full oh the baek of this apli-

cation., My statfon hns been In nse EINCC.....ivcieiaresnrvans sioy
and I lerewith desire to apply for wembership in the MADIO
LEAGUE OF AMBERICA. T have read dll the rales of the LEAGUE,
aud 1 hereby give my word of honor to ablde by all the rules,
and I partictlarly pledge my statlon to the Tuited EStates Govern-
ment jn the event of war, If such oveasion should nrise,

o

I

(A

A

AT

|

T 0

1 understand that this blonk with my slznature will be sent
to the Tnited States Governmont ofliclals at Washington, who will
make n record of my statlon,

L

Witnesties to signature: NAMIB . v ry e borassnsras AR e e el
................... L | R L T 1
[ TRty G SE o RO 8

In the event of national peril, will yon volunteer yonr gervices N8

o radio operntor In the interest of the U. 8. Government?..o.... S
This last guestion need nol be answered unless vou desire if.

O A

Cut out, fill out hlank and mail to: )
Manager Radio League of America, 253 Fulton St., New York

O e

S A
f



Receiving Time by Wireless
(Reprinted from *“The Electrical Experimenter’)

The wisdom of furnishing vessels at sen with the correct time by
wireless has been demonstrated time and again since the government
began sending the slgnals over o few years ago, Since that time, too, many
Jewelers, rallwny officlnls and others on lund who need the correct time
have been taking the messages, The sending Instruments used are extremely
powerful, und any owner of a wirsless recelving outfit within their range
may get the time absolutely correct twice o day by properly tuning his
recelving apparatus,

The stations thut send out the reports, and the wave lengthis used by
each, are aus follows:

.ilirlh:lg‘lnn {H::;l!l‘.i—h.'inﬂ meters, Eureka (KEPM)—600 melers,
ey West (N p=—1,000 meters, z
New Orleans (NAT)—I1,000 metors, | 588 Diego (NPL)—600 meters,

North Head (NPE)—GM meters, Tatoosh, Wash, (NPD)}—00 meters.

The time signals have been easily and distinetly noted over twi thiousand
miles from the sending statlon; aud as the waves travel one hnundred and
elghty-six thousund miies n second, the difference between the sending and
recelving time |s ]}ru'.'lil'llllﬂ' nil.

All the stations send the time signnls at noon wnid ten P m,, the first
three according to seventy-fifth meridian time and the lost four necording
to one hundred snod twentleth meridian time. Our “Tockerton” or our
“Nouen" receiving sets are bghly recommended for time siennl waork,
The “Tuckerton” or the “Nanen” set |s guppled complete alrendy wired in
cabinets. Al that is pevessnry for the purchuser to do, & to erect the
aerinl, and vonnect the nerial and ground wires to tlie Binding Posts
marked AERIAL and GROUND on the Instrument. The wireless tims
slgnals are sent out from the TUnited States Naval Wireless Telegraph
Btutions located at the Navy Yards thronghout the Unlted Stutes; and the
form of time signal i5 ns follows:—For the five minutes preceding 12
o'clock noon a series of slort dots, mnnifested ns short bugzzes in the
Wiralese Hecelvers, are sent out nbout one seconil apart; and at exactl
12 o'clock the series of sigunls end with a short dash. and this das
starts exactly at 12 noon. Hence when the start of this tinal eode dash
Is beard In the recelvers, It is exactly 12 o'clock. The time duration of
this dash is about 1.5 seconds long, und dots are about .35 seconds long.

The transmitting rlock that mechanically sends ont the signals is
eorrgtted very acenrately, shortly before noon, from the mean of thres
standard cloeks, that are rated by star sights with a meridian trapsit
instrument.,

We recommend for this purpose, either our “Tuckerton™ Recelving set
ar our type “Nanen" Recelving set,

The serinl for this purpose should be quite IIII'EH and preferably have
8 helght nbove the ground of not less than 75 to 100 feet. *he perinl iteslf
may be of the ﬂnt-tnﬂ or slanting varlety; and moy be composed of 6

d Antenium wire or stranded Antenium cable, each
strand having a length of 80 to 100 feet, nnd for very long digstances such
a8 1000 miles or more, the aerial should be as high as possible, and prob-

ably 150 to 200 feet In length, or even more, The strands may be spaced
b to G feet apart, '

Arlington—Time Signals 2500 Meters

Note, The Arlington Station sends time slgnals on a wave length of
2500 meters commencing at 11:55 A, M, and $:55 P, M. every day, IMnal
slgnals at 12 Noon and 10 P. M. are for the meridian of 15 degrees west
of Greenwleh. Every tlek of the standard clock of the Niaval Observatory,
Washington, is transmitted as dot, omitting the 2Ml second of each
minute, the lpst five seconds of each of the fipst four mintites and finall

the Inst ten seconds of the Iast minote. The 12 Noon and 10 P.
signul I8 dash.

e
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A $1.65 Wireless Receiving Outhit

AN OUTFIT FOR THE LEARNER AND THE TERSON WHO DON'T
BELIEVE IN WIRELESS

The wroduct of 12 years' con-
gtan! maoulacltoring of  amiteur
wireless, during which we were nl-
wanys pioneers and leaders, Az with
all our other apparatus, this outilt
iz gpunranteeid to worlk.

II.I
It {8 not, of course, equal to the QY WIRI-:ELESS EXPERIMENTER
?'E}vu}tusss Eémmﬁ uufﬁ'l'q.“-f
- b I EETACTANTY T T

THE CLECTROD [MFORTING CO.

better outfits we list elsewhere and
not being tunable has very close
mitations. It will however, receive
messages  sent by commercinl  or
amalenr stations from distances of
20 to 100 miles and, in one instance,
has recelved over 200 miles. The
outfit consists of the followlng, fo-
gether with a code ehart, “Treatise
on Wireless Telegraphy,” and com-
plote directions for insiallation mod
apéerntion,

ONE GALENA DETECTOR.

OXE 5-0HM FOXY TELE-
PHONE RECEIVER WITH 2 FOOT
GREEN CORD,

COPPER WIRE ENOUGH MOR
4 FOoOT AEKRIAL,

INSULATED WIRE FOR ALL
CONNEUTIONS,

10 INBULATORS FOR THE
AERIAL AND GHROUND CLAMP,

The outfit is particularly adapt-
ed for learners and those who, being
sceptlenl about wireless in gengral
do not Jdezire to invest mucli money
untll they get actaal results,. The
outfit hns not been brought out hy
us with any Idea to make a large
apmount of money on its sale, but
mure-]f- to advertise our business, as we feel that anyone who gets this out-
fit will become so enthusiostic about wireless thaot they will want out
bigger and higher grade Instruments.

It fa g very Joxible outle, 20 the learver cnn, by the gradoal nddition
of instruments, incrense the range considernbly. Thus by getting a tuning
voll or logse coupler and vatlable condenser wlth this eoutft It s gualte
wssible to inerease the effective range two and three times, Sent packed
n a handsome box, =size TxG34xily In, $1 65
No. AFFG6o00 Wireless Experimenter Receiving Outfit, as described .

Shipping weight 3 Ibs.

Dear Sirst= Wichita Falls, Tex,

I wish to thank vou for YOUR TROMPT ATTENTION in sending oub
my wireless telegraph outfit; and wish TO RECOMMEND YOUR FIEM to
any one who is interested In eleciric goods,

Yours truly, A, L, JACRS0ON, JH.

——

Let us send you free with our compliments lesson No, 10 “The Detec-
tu:-rn’;' of our faomons “WIRBELESS COURSE"” telling you all about *Detee-
fors.

Just attnel conpon No, 10 to your order. For information see colored
section of this catalog.
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The “Interstate” Wireless Receiving Outfit

This Is the outfit you have Heen
looking for. Tor the mooey it cortaind
velipses q-rerﬂ.hinF thut hes been of-
fered leretoforea In fhis line., IT I8
NOT A TOY by any meuns, and while
we o not clalbm if to be o comimercigl
gef, we do olnim that the amatenr who
pwns one Is engbled to do exeellent
work in all respects,. ©On our house
gerlal, in connectlon with this set, wa
linye distinetly heard the Boxbton Navy
Yard, 300 miles distant, and were en-
nhled, h;‘ meansg of the tuning ecoll, to
“eut ont” the very strong interference
from the powerful statlon on the Woal-
worth Building, a quarter of a mile
dway from us. We therefore do not
tlink it nevessary to add further praise
to this ontflt.

The very best Instruments are used
in the “Interstate” Wo do not believe
in throwing things together, just to sell
the outidts, We doi't save pennles, in
order to make you spend dollars. 1f
vou dJon't llke the outfit, freturn’ It
No. DBEEI1SH0 Ihnt's eup poelicy, Therefore we must
bulld it right in the frst place.

||
I
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This got comprises:

Our No, BXWIS0 Standard Tuaning Coll, bare wire wonnd, with two
vitent slliders, lled rabber composition eoll head and paosts: oir pew
mproved GALENA DETECTOR «f wonderful sonsitiveness, ONE OF THE
MOST SENSITIVE IN EXISTENUE;: our No, ER102+ 75 ohm Watelh Case
Roecelver and 3-foot cord; a good condenser, mounted in base, balanced to

the right eapacity Tor this set, and a 15 inelh thlck SOLID HARD RUBBER
UOMPOSITION BASE on which all the fnstruments are motnted. A bodody
nickel hook 18 algo provided, on whiech to hang tlie recelver when not in use.

ALL CONNECTIONS ARE MADE., When you get the outfit It Is rendy
for nse. Just attnch the aerinl to post 1, and ground to post 2, and the
“Interstate” I3 ready for use. Iull and wvery expljeic directions go with
the outfit.

In order to recelve messpges up to 300 mileg or over, n 4-wire aerinl
ahaout 50 fect nbove gronnd, HU-T5 foot Jong I8 roqulred, For this yon need

200 or 30 feet of our No.o DE21D Antenium wire and 8 of our No, AF10007
Insulutors.

By using the No. AGESITY Meceiver the distanes is Increased from 20-25
per cent. WIHH the No, BERI1MT Heeelveor still better results are obtaloed.

Slze over all of this =et 18 OxUx inches. 25
No, DBELIN0 “Interstate” Wircless Outfit, as desceribed.......... $4'

No. EER1G0L “Tofterstnle” Wireless Outfit, with No. AGES0T
Becelver ... ... - $5-50

Shipping weight either DEEIGH or HEK1S01, 4 Ibs.
NOTE.—Dy using onr No. BDERSIET loading coll In serles with the

taning coil the wove length of ihis outfit is inereased grestly, and time
signals from the powerlful Government statlons con be plimly heard.

FRE LS Fe A FS AR AR ER T EE AR ERE R
=

Gentlemen ;— Minnenpolis, Minn.

We are uvsing some of your nppariatus and THEY WOREKE GOOD, We
have reccived some of the radio sintlons on the const and other large
etations such as Arlington, Savville and others.

Yours truly, . BOOTH,
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“Inter-Ocean” Wireless Receiving Outfit

The Increasing popularity of
loose coupled wireless pvedelving
apparatus has caused us, os lead-
ers in the manufacture of fma-
teur wireless equipment, te de-
slgn an outfit whichk, at its price,
ig positively unequalled at tho
present time.

It conslsts of our latest
model loose coupler No. DHE
12002 with single slide, bare wire
wound primary; with a secon-
dury of silk covered wire. A
switeh lhandle is provided on the
gecondary to permit of the clos- - : .
est possible tuumﬁ adjustment, No. ITHELLG0 e
go important In long distance e
work. Signals can be perfectly reécelved from stutlons tsing long wave
lengthe, for our celebruted No. BEKSBIST Loading Inductance 1s provided
giving o receiving capacity wp to 6,000 meters wave length,

Tl’fm detsctor 1s our No, ABREOTH Galena Detector which for sensitivity,
convenlence and permancnce of adjnstment ls positively nnsurpnssed at
the price. Our No. FR10010 Jr, fixed condenser is also part of flie outfit
and 'is o blg ald In muking long distanes signnls andible, The entire
outfit is wired at the factory and I8 mounted on u finely finlshed onk base
with nickel plated Bluding posts for aerial ground and phones. Every
binding post is ldentified by a neatly etehed hrass name nte. Read the
detailed desceriptions of the Individual spparatus {deseribed olspwhere in
this catalog), comprising thls outtit, and youn wil better appreciate its
great value.

No recelvers are furnighed with the “Inter-Ocean’’ outfit but exrellent
resilis enn be obtained with any of our head sets, We especially recoms-
mend our No, GXOM Government Recelyvers with whleh we hove very
elearly heard statlons GO0 nmilles away peing an nerial only 100 feet long
by B0 feet high. The “Inter-Ocean” outfit 1= something you will never
regret buying and one we ire provd to mark as o product of the E. I. Co.

Sizge 10x12x04; In, high.
Neo, HHELS60 “Inter-Ocenn” Wireless Recelving Outfit, completo $B 85
as deseribed, but no phones......... ORI o o S RS -
Shipping welght 10 he,

No. AAHELS51 “Inter-Ocean”™ Outfit, with No, CXB0D0 “Junior" $11 85
1“‘1-:{*’-“3 PthP* 1---+!l||I""l-llliilil!“l-ihl.‘i""ll .
Shipping welglit 12 Tbs.
No. ARBHEL552 “Inter-Ocean”™ Ontft, with No. DX8070 “Amn- 512 35
t.-l_""l].r'l w‘.r[“tﬂ‘ﬁﬂ Phones, . =sass PR T A I R N o R ™
Shippilng welght 12 lbs,
No. ADHEL553 “Inter-Ocean”™ Outfit, with No. FX1305 “Trans- $14 35
Atlantie™ Wirecless FPHones ....eicisssssssssinsauns -
Shipplng welght 12 1bs,
No. AEHELG “Inter-Ocenn”™ Outfit, with No. GX66668 “Govern- $15 35
ment’” Wireless THODGS ... .veennccsarrssssssinsies .
Shipping weight 12 1bs,

Pormit us to let us send you FREE, with our compliments when ordet-
ing any of our Recelving appuarata, lesson No, 1 *The Principples of Elee-
tricity” or leszon No, 9 “The Recrviving Apparata”™ or lesson No. 14 “The
Operation of the Instruments” or lesson Noo 12 “The Hook-Ups and Con-
nections” of cur famous “WIRELESS COTTRSE."

The Trineiple and Construoction of Recelving apparata are deseribed
in these lessons,

Just sttach your free conpons to your order. For further Information
consult colored sectlon In this culnlog,
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The “Electro” Intercity Sending Qutfit

DESIGNED ESPFECIALLY FOR BOY SCOUT SERVICE

While we make
quite a few styles of
complete recelving out-
fita whilch are nil fully
connected, the “Inter-
city" outfit 12 the only
sending outfit we make
that Is all completely
contected ready for
gervice,

Bvery bit of wir-
ing Is douwe at onr fae-
tory and as only stand-
ard stock articles gre
used, It Is a certuinty
that the outfit must
e A glve o maximum of re-

- sulte even considering
NO. GEK1900 its low price.

The outfit  com-
priges one of our well known No. DEKI0R8 ane inch Bull-dog Spark Colls,
ong No. ERK8220 Spurk Gaps, one No, ABRE11IT Telograph Key and one
speclal No. GE2MHS Sending Condenser, All the apparutas. 18 carefully
mounted ot o finely finlshed heavy onk base In the bottom of which the
condenser is sealed.

In operation the outfit is stmplicity ftself. Just connect aerinl and
ground wires and your battery aud yolr nre ready for work, The onptilt

as 4 range of & miles when used on an aerial” 50 T, long and 40 Tt
high. THhls range eun be Increnscd by the usze of a larger aerinl. As it
has no hellx or oscillation trapsformer it does not semid out tuned wuves,
but any one of our hellces or oseillation transformers will work per-
fectly on this outfic

Ve do not lhesitate to recommend this ontfit to the most porticolar
customer for we Lknow what excellent labor and materinls we put in it
and know how well satisfimd every customer has been who his bought
one, aind muny thousands Have been sold in the last 5 Yeurs.

No. GER1900 “Intercity™ Wirelews Sending Outfit, complete as $7 50
desoribed ....... Py et T T Ny T .
Shlpping welght 12 Ibs,
No. ARGE1001 “Interclty” Wireless Sending Outfit, ecomplete as described,
but with the wddition of merial outilt No, BX343, consisting of
125 ft. No. DES21D Antenlum Wire, one No. EK3330 Conncetor
tamel ll.lw.-! CICTHY] "Ellt-l"trn" PPry Cells, Tlils malkes
an absolutely complete sending outftt, Prlee com-
plete . ewvnnnnn. e S AT T £ R $10'75
Shipping weight 15 1bs,
No. AEIK190? “Intercliy™ Sending Ouiflt (5 mile range) also No. COEIS00
“Interstate” Hecelving Outfit (range 300 miles) alae aur No.
BX3IE Aerinl Outilt, and our Neo. DKI1813 Switeh, and &
No. CK1001 Dry Batteries. A wonderful outflt for all Boy
Scout Organizations for whom I was especinlly de- $15 90
signed. Price vomplete, as deseribed. .. .. ..0v0ua "
Shlpping weight 25 1bs,
All these outfits whether No, GEK1000 or No, ABIKINZ are supplied
with code chart of Morse, Continental and Nnvy codes, nlso complete divec-
tlons for erection, care and use of the outfits purchased.

Dear Sirs:— New York, N. Y.
I purchnsed one of your 1-inch Spark cofls in 1911 and it is siill glving
8 good hot spark ns if I had bought it to-idny, FREANK DEVIDE.
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The “Trans-Pacific” Wireless
Receiving Outfit

e ———

No. AKX 15456

Just as its name impiics so is the ontfit. It i8 the outfit for long
distnnee, truly great distances,

Simplicity, etheiency, quality sml Tow priee. These four worids were
constantly before us wlen thix ourfit was belng developed.,  Your frst
test of the “Truns-Pacilie” will show you conclusively how carefully we
have adbered to onr ideals,

The No. GERK140H Professioni] Loose Coupler, with a wave length of
4,000 meters, permits of ltg use for receiving a1l the commercii]l stntlons,
The coupler ltdelf Is the stmplest and most besotitul fpstrument of its
kind we have ever developed, tud that Is saying muael. The “Universal™
detector hns been on the murket many yvears and its rotary slidipg R RY)
(putent npplled Tord aond double mieromdter aml spring adjustment ore
rially the acme of detector simplicity amd effiviency, The blocking con-
denser 18 pot the ordinary tixed kind, buat s onr No. ABRBEIOO0 ixed-
Variable type which gives 3 ecapneities to work with, enabling a ohiolee
aof thie one which will hring In the slgnals louwdest. The entire eutiit is
guperbly finished and mowited on a finely polished base. Al wiring Is
done at the factory nud the outfit comwes remdy for conpectlons o an
sortal and  ground, Thete are fonr niekel-plated  binding  pos=ts, each
appropriately marked by a neat efehed hrass wets] pame plote. No
recoivord are Turnished. with the “Perans-Pacile” outflt, but we partion-
larly recommend omr Xo, X100 Ureaps- Al antic NMhiones, or Nao, X080
Government Phones,  This ontilt has  riecelved messiges over 00 miles
with o TWHk-foot aerinl S0 foetr Hlgh with the uwse of our “UQovernment'™
phoues and it will fepeat the work for yon at any time,

Muade by tlhe ploocers B the minnufncture of amateur wireloss el p-
ment, this outfit looks and works ns though it hnd every bit of knowledgo
tru ;I:HI] feguired In 12 years put into [ts remarkable value, Size Sx20x71;
m. high,

No. ARXIEG "Trans-Pacifie™ Wireless Recelving Outfit, com- $10 00
plete as deseribed, no Phones. ... oo .. .
Shipping welght 15 1bs,
No. AFXI150M “"Trans-Taelile”  Opttll, with our Noo EX1905 $16 00
"Trans-Atlantic” Thones ... verinsees-s LI R T .
Hhipplng welght 15 1bs,
No. AGX1557 “Trans-Facitle”  Outfit, with our No. GXO06GGG $17m
“Government” TPhones ... ...... U e ]
Shipping welght 18 Ibs.

Gentlomoen :— : Renoslin, Wis,
The instruments arrived n few doys ago and affer giving them o
preity thorongh test, T think I can Justly say, THAT THEY ARE SATIS-
FACTORY IN EVERY RESI'ECT,
Let me say to whom It may concern, that this statement Is absolutely
ponsolicited on the part of the HLEOTRO IMPORTING CO,, being entirely
soluntary on my part, Yours respectfully, SIDNEY DERBYSHIRE, 3
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The “Electro” Commercial Wireless Receiving Outfit

Our long experience In guantity manufacture has enabled us to design a
standard commercinl recelving “outfit which, for price, finish, duarability
flexibiiity, tuning quallties nnd long range, 18 absclutely unsurpuassed. £
will tune to any wave length from 200 meters to 10000 meters and the
selectivity is so perfect thut interference is absolutely imipossible, Guir-
nutesd under normal conditions and when used with an aerlal 150 feet
long and 100 feet bigh to receive 2,000 miles,

ey e L T e

—=. | it T )

WL
|

= = gl T T

No, GEXI387

Case I of solld mahogany hand rubbed nnd finlshed throvglhout and
closlng entively to muake it dust proof. Convenient handles also make §t
portable, Conpler Is of navy type of mabognny with switches on the
primary, one of which controls the winding in groups of ten furns anl
the other in individoal turns, The secondiry hng o switeh of odd bt
efficlent design. There Is o 43 plate rotary condenser across the primary
which ean be disconnected at will by n switel, There I8 alzo a 43 plate
rotnry wvarlahle condenser pneross the secondary. Forb extra Jong wove
lepgths n loading coll with 7 pointg Is provided. Two detectors, one o
crystal type and the othee the eelebratdl Radicson, ensure nlwoys one
detector In good order. TFor the most perfect results with both detactors
a rotary potentiometer and proper switehes are provided as iz a sultable
blocking condenser. Needless to sny all wiring is concenled nnd all switches
are mounted on hard robber and wherever possible of the rotary type.
The binding posts nre lorge, and well finlshed and all morked hy niekel
nnme plates, Al metal is nickel piated nand polished, One palr of L0
obhm “Government” receivers are furnished and of them pothing more need
be said, Altogether it forms an ontfit designed for commercial work,
asrecinlly on slips. The ontfit i absolutely guaranteed in overy respedr
and of nll those supplied by ns not a single owner has mode one complaint.

Cabinot slze s 48x10x20 but the size can be slightly altered to suit
ﬂpec[ni needs, Not welght s 5D s, $75 00
No. GEXI1387 “Electro” Commercinl Recelving Outft ns descerilied .

Blifpping weicght S0 1bs,
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The “Electro” “Arlington (NAA) Baby Timer”

e Luxe Beeciving Cabinet
Wiave Lengths: Min, 200 Meters; Max, 1,200 Meters

Tha *“Arlineton Buaby
Timer" s without gues-
tiom the most compact, the
smallest, as well as the
most wonderful little time
recelving cabinet on the
market to-doy.

With a Tfairly large
aerfal, 1L will recelve sta-
tions such as Arlington
(NAA) over a distance of
1,000 miles with ease. For
a littie outfit it has no
peer in selectivity.

Yery fine selectivity is
had both with condenger
gud tuning  induclaneces.
The tunlng 1s sharp and
accurnte and you will be
apmpazred at the clenrness of
the recelved slzonls,

In this outfit n stand- M. HEK4483
ari Antoe  Transformer
type of tuning inductance is nsed. This type mnkes for grent selectlivity
as practically no energy Is lost In the transformation, This makes it in &
genge more efficlent thian most lopse couplers on the market to-day,

The outfit scts similar to an lnterference preventer, because the varla-
ble condenser s especially eonpected Tor efficlent selective tuning.

The “Atlington Bahy Timer” Is recommended for use with an osell-
Inting vicuum detector for nndamped waves if externnl connections are
miude #s per diagram farnisbed with the cabinet.

It enn of course be used with any detector and any good sct of

phones,
FULL BARELITE FRONT

As 4n nll our De Luxe &ets, the entire front of the outfit is made of
BAKRLITE. This materinl is now used in all high grade commerecial
outfits. 1t 8 mueh more expensive than hard rubber. It has these
gilvartages: It has a beautiful biock finish which it never loges. TUnlike
hord rubber, it never warps. It ls the best electrical insulator krnown to
gelence to-day, barring none. It does not ecalleet, condenss or absaorb
molsture—n very important point to conslder in a wireless recelving
enblnet. All our binding posts, swiltch-points, nll wiring, ete., are directly
monnted on the Bakelite Panel. This {8 the very best as well as the most
exnensive method known to sclence to-day, Dut when youn want a Radio
Cubinet, vou want the hest. Bakelite is TTIE hest. We enn’t afford to
use serew contacts so we solder every connection, It's expensive but it
mnkes a hotter outft.

The yariable rotary Condenser used is olr famous 17 plate No.
BRKOZ0 type. None better can be made. The cabinet Is of mahogany,
with & hond rubbed pinno finlsh, Al workmnanship Is ol the hleghest
grade throunghont. All metnl parts henvily nickel-plated and howd boffedd.
Six ronerons nickel hinding posts and four etched muone plates  are
farnizhedl.

Expliclt dingram showing hpok-up as well as varions clever connec-
tHons 18 furnlshed with the outilt,

By placing a londing coil in the aerinl cireulf, longer waves can of
rourse be rercived with this nutfit,

For a low priced radio enbinet ontfif, this one is unmatched, Ounr
{Ihateation is but n poor atfempt to conyvey an ndequate pleture to Fou.
Yon must see nnd try this ontft—words connot describe It

Stxe over nll S x6x2 joches, Shipping welght 4 1bs,

No. HEK4433 “Electro” “Arlington (NAA) Baby Timer” as de- 5350
geribed ..., R Lt | WAL EH L e S E A A WY -
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The “Electro” “Key-West (NAR)” Radio QOutfit

Deliuxe Receiving Cpnhined
Wave Lengths: Min, 200 meters; Max., 2,000 meters

Here 15 a hizh grade
Ionr  wive, long  distince
ontfit. Will recélve mis-
snres fropl laree stotlons
gnch as Key-West (NAR)
Marlda, over a radinsg of
12500 wiles on o wedium
aerinl, Liotiger ddistarees
with o larfrmer norlal, Ar-
netan (XAAL) time slgz-
nals can be eopled por-
feotly with elther a ool
erv=iil or wvacuum deter
1O,

For  hileh grade me
illum priced oontir, this
cahinet  cannot he  sur-
fupsseal, It stands In a
cligs by {teelf,

Woaoniderful selectivits
I pusl=tod by the 43 el te
rotary wvarinble  conden-
gper,  whivh I8 ghunted
jrevoss e gorondors. THIx
colldensey, by the Wiy,
g o mosl decided Toli-
efee npon the whale sys-
tem anl the tanlne ean be
eontrolled very acewrsiely
hy It mesns. For very
e tnnlng, swltel  selec-
thirs Now 2 Amg) No. o are
T,

In this ontfit a olozely
coupled tuning lonductanes of hilshest gelectivity glvinge peealiar guulities
g employed.  The inducbinees nre worml on Specinl bobes and Ehele baliines
4 20 perfect that grent selectivlty 18 gunrantoad,  On necount of the close
coupled Irahstottiner geeid, procticdlly no enctey s lost B0 the tansTormb-
tlom, thps making the outfit more eflicient than mest loose couplers on
the marked.

A The tuning is vory shnrepy nosl inferference o ronidily be elimi-
nated,  The outtlt therefore In muany eespects i€ a fae nterferance pre-
voenter,

thie “hey-West NAR"™ outfit ean be ased with any kind of eryvetal or
e dletector,  We dlsa fornish o dingram showing how unddmped
waves cin be recelved with this cabinet, using an  oscillating  vacunm
dlefietog,

FULL BAKELITE FRONT

A In all ownr De Luxe sets (he entime front of the outbfit s mpile of
BAKELITE, This materinl §s now wvsed o oall high grade commereind
antfits, It i far more expenzgive than hard rabhber. Tt has these advan-
fagress N bedintifnl Back Anlsh whilech It mever Joses, Tike hamd  robibed,
it never warps., It s the best electrieal Insnlator, known to sclenee to-
dny, harring bone.  TF does oot colleet, condense or absor  molature-
n very important point to congider in n wireless peceiving enhinet. Al
mur binding posis, switeh-polnts, and all wirlng, eie, are direcily mounted
on the Bakelite Panel, This {2 the very best g2 owoll p= (e mast expen-
glve method Enown to schonee to-doy.  But when yon want 9 Ruadio eabinet,
you want the best, Bakelite i TITIH best. Parthecimors, e¢very connection
{2 soldersd, not =lmpls a8 =2erew contact

The wvarlable rotory Condenser used o oor fouwous 43 plate No.
DXEYY type, None better can be made.  The cabinet s of mabogany.
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with a hand rubbed plane finish. Al workmanship 8 of the hirhest
grade throughout, Al metal parts are heavlly nickel plated nnd hand
buffed. 8ix generous nlekel Binding posts and seven otehed name plates
itre Turnished,

Expllelt dingrim s<howing hook-up as well a2 varlous clever connec-
thons is furnishod with the outtit. Dy plueing a loading coll in the werial
direnlt, longer waves con of conrse be recelved with this outilt.

This very handsome Radlo outfit cannot be mintobed nuywhere at our
rlee. It Is not only very compact, bt is rvondily portable as well. Tt
didis migre e o £30.00 outit: with lt= cxpensive Bakellte front, onee 8
I3 in rour staclon. It is a Hitle beauty all the wny throngh and our lns-
tentlon does pot do it Justhee whiteoever, You muost see thie “Key West™
to Inlly apprecinte It

Slae over all sx84% Inclies, Bllpping welzght ¢ 1bs,

No., ADX L “Flectro™ “Key- ' o ki .
144 Flecotro Key-West NAR" Kadie Ootfit as 514100

leseribed ..., ... 2 A m ek W A A M A A F

The “Electro” “Sayville (WSL)” Radio Outfit

e TLuxe Recglving Cablnel
Wave Lengths: Min, 450 Melers: Max, 2.500 Meters

ar “Ruvvllle
(WSL™ outhit” was
originally  planned
Tur jewelers' une, As
cun e readily o un-
darstoeid n Jeweler's
aufnt must be of
commercial type,
mu=t b highly s
loctive ol praetl-
cully free Trome (e
e e rencd,

AllL thig nnad
inuch more 18 o
eiptd prdl s hhasi) wilth
this wiidcient =of

Tlmuoe slrnnls
from such sbalions
ns Arbineton (1 NAA)
e recelved o wlith
the  gréatest edse
over g Piddins of
oy amiles on am
nerligl  lavine 300
meters, This ig o
comelished witl
nny good ory=tal or
VI LTI gdplector.
On ldpeer  uerlkils
the rovviving dis-
thres of courges i No. AHNX4455
inereased,

Very sharp funing I8 hasl geectloalnely with tlhe center switech selector
aof the primary transformer winding, ‘The two, 43 plate, rotary variable
condevnsers nre poartiealarly u=elnl for tonlag waves areoumd 2000 meters in
length, THE CONDENSER AT TIHHE RIGHT HAS A SIIORT CHCLCL)-
ING ARBRANGEMENT FOR INCREASING THE WAVE LENGTH. WHES
OPN'EN THIR CONDENSIR REDIMYER THE WAV LI0NGTEL AND AMA-
FTREUE BTATIONS CAN THEN BE RBECEIVED WITH HASE,

Im this ontfit we use very efficient, elosely conpled tuning inductances
AND A SPEUIAL VARIOMETER (O e plaved ab rleht ansles o the taninge
induetitnee. This construction is orliginn] with s and the entirs arrbinee
ment of  elosely eoupled Imdocianees s miore eflclent than  most  looes
couplers, as proactically no encegey s lost i pransforinption.
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The “Electro” “Sayville (WSL)" Radio Outfit
(Continued)

This outfit 18 higlly selectve especlally on long wave lengths, It is
an ideal jeweler's set nnd the better, up-to-date amatenr will be proud
of this fine set. Four bindlng poste for the phones are used ln order that
two sets may be attached to the outilt,

By means of the thres switch selectors nearly all Interference ean be
eliminated, which is especinlly important when recelving time signals

Our “Saysille (WSL)" outfit can be used with any kind of detector
elther crystal or vacuum type. A diagram s furnishe ghiowing how un-
damped waves can be ru--uivml with thls outfit by using an oscillating
vacuum  detector.

FULL BAKELITE FRONT

As in all our De Luxe set4, the entire front of the outfit js made of
BAKBLITE., This minoterinl I8 now used in all high grode commereinl
outfits. It Is fur more expensive than bard rubber, It hns these adyan-
tages: It las o beagutifol bBlack finl=h which It never loses, Tnlike hard
rubber, it never warps. 1t is the best electrical insnlator kuown to sclenva
ln-ﬂujl'. barring none, It does nat collect, condense or abseorb molsture—a
very important point to consldet In o wireless receiving cabinet, All our
binding posts, switch points, all wiring, ete,, are directly mounted on the
Bakelite Panel. This I8 the very best as well as the most ex jlll‘ﬂﬂl'ln"l": method
known to sclence to-day., BPut when you want a Radlo Canbinet, you want
the best, Balelite s THE best.

To Insure the maximum of efficloncy we solder every Joint and contact.
Thig moeuns longer raige and a4 goarantee of long life for your outlit. We
don't use screw connections anywhere.

fhe two variable rotary condensers nsed nre our famous 43 plate No,
DXB241 type. None hetter can be wmade. The eabinet is of muliogany,
with a hand rubbed pinno finish. Al workmanship is of the highest grida
thronghout. All metal parts are beavily nickel-plated and hand buffed.
Blght gensrous nickel binding posts and seven etehed name plates are
furnished.

Explielt dlagram showing hook-up ns well as various clover connecs
tlons Is furnlshed with the outft,

By placing a loading eofl in the aerinl elrcult, longer waves can of
course be recelved with (his outfit

This highly eflicient set stands unmatched in this country to-day. Tt
18 of gencrous proportions and represents a good deal more than what
we ask you to pay for it. It looks business and will give your station
A commercinl looking appearance, Our ilustrotion docs the handsome set
but seant Jjustive, You can’t adequately show mihoguny, nlckel and
Bakelite in a hianck and white Dlustration.

Size over all 12x10x514 inches. Bhipping weight 0 Ihs.

No. AUX 485 "Eleetro” “"Savville (WSLY" Radio Qutfit n
T Y. s e i i ww ah o i o b T o $1’B'm

When ordering aone of our Tuners, Loose Couplers, Loaillng Colls,
Receiving Cabinets, ete.: permit us to prerent you free with our compll-
ments the following lessons of onr famous “WIRBELESS COURRE": lesson
No. 4 “The Principles of Wireless Telegeaphy” or lessons Nos, 8 and D
“Rocelving Appoarnta” or lesson No, 12 “*The Hook-Ups and Connections”
or lesson No. 14 “Operation of Instroments.”

¢2 You will learn how to tune your statlon properly and how to get the

most out of yonr Instruments, Just attuch your free coupons to your
order, For further information consult colored sectlon of this catialog,
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The “Electro” “Tuckerton (WGG)” Radio Qutfit

DeLuxe Receiving Cabinet
Wave Lengths: Min, 780 Meters; Max. 3,20, Meters

The nead of A penuine amatour suited set has bean long velt by the
various manufncturers, and after g conslderable amount of research and
experimental work, on our part, our eoginecrs have finally devised an
gutfic which will cover ALL the faulte Inherent in ontfits manufnetured
heretofore. We are the only company which bag: stuvceedod in perfecting
guch an outfit and it will do everything that we claim for It

This outfit while emioently sulted for the better amateur closs, Is
highly recommended for jewelers' use, for the renson that the =et s
exceedingly compact and fool proof to a wvery high degree.

Time signals from Arlington (NAA)Y ns well g5 othor stations sending
ont the thne twlee dally, dre recelved with nstonishing ense with this
outit, sigtnly are recelvod over 4 rnilles of nhent 2,500 mlles on o medihim
gize fderinl, In compectlon with a “Radiocite™ orf 0 vacunm detector, or
any other sensitlve defector and a4 good set of phones, With yery Ilarge
and bighly elevated aerials the receiving distnnee is of ecourse increased.

- S "ﬁflr'._ 1

- 1 _ NO. BFX 1468

SLIDES BACK AND FORWARD

This ontfit ia of the looss conpler type, eapecially balanead for Ona
and efllelent taning., The loose coupler Is of the wery latest approved
type.  The ale space between primoary and secondar is rwhp-prll 1o A
minlmum. Both eolls wure wound with silk coverad copper wire—not
enamel, the latter bhaving proved incflicient for all filne tuning.

The primary 8 connected to two switch selectors, (shown at left in
our illostration), ‘I'he selector switch ot left connects every fenth torng
It 2 n=id for coarge tuning. The selector gwiteh at the right connecta
every turn of thHe fiest 243 it 1z used for very fine tuning.

A slmilar arrnogement is used on the sliding secondory. Here two
et of switeh selectors MOUNTED ON A BARELITE PANPL are nsed;
the top switech 18 for coarse tuninge, tha botfom one for fine tuning. When
riecelving, the switehes of both primary and 2econdnry are manipulnted till
the glgnnls come in with maximom strength,

An fdditlonal switel s Ineladed with the sutfit wlileh short cirenlta
the detector when the gmatenr wishes to transmit, 50 that the heavy cur-
renls prodbeed by the tmansmitter do pot affect the detector erystal. This
gwiteh 15 loeatéd below the two primary switeHes, The switeh is a very
essentinl part and bns been overlooked in the past by ALL comnanies
manufacturing wirelesy ciblinets,
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The Electro “ Tuckerton (WGG)"” Radio Qutfit
(Continued)

For selective tuning the secondnry ghould be loosely coupled with the
primary by pulling It out from the primary and carefully tuning the
gecondary or left-hand condenser. It will be found that exceptionally
fine tuning is obtuined with this arranzement when once experience is
obtuined in the matter of handling the varions parts of the outiit.

The sccondary slides back and Torwird on two heavy nickel ploted
brass rods. It slides with wonderful ease and is pushed in or out of
the primary by morely Hrllﬁlﬂlll: ane of the secondary awltel kKnaobs,

‘e outtlt I8 s#o designed, and the eirenit so sareanged that it 5 pos-
sible to use It 48 a recoptor for andamped waves, [0 18 pecessary to
conuect an additional loading coil in the aerinl oireuit to recelve long
waves, as statlong which employ  undamped wove generators use wuave
lengths exceeding 4000 meters.  Two of our XNo. DXSHE Tunlhe Colls
can be connected i geries and will work satisfactorily, In conjunction
with the “Tuckerton™ recelver fTor recelving wave lengths up to G4
meters, with a moderate slge nerial, A suitable antenunn for this kindg of
work should consist of otie or two wires 300 to G0 feet long and abhout
60 feet high. Under normal comlitions, with the above nerinl ol @
properly tuned oseillating Aadion, there should be no tronble o recelving

uriu}mun stutiony  sach o8 Noten ond  Bilwiese with thls  wotnlerful
outile,

Our faomonus No, 0240 Varinble Condenser Is usidl, None bettér ean he
mate.  The cabinet is of mahogany with n hand rabbed pinne finish.
All workmanship is of the biglhest grigle thronghout. Al meinl parts are
henvily nickel-plated ond hand bufeid, Six generous nlekel binding posts
and five ofched name plates are furnished,

FULL BAKELITE FRONTS -

Asg In all our De Laxe sets the entire Tront of the optfic is made of
BAKBLITE, This material s now uwsed In oall blgh grade commereial
outfite. The switching panel of the movahle secondary Is of Dakelite too,
It i® far more cxpensive than hard rubber., It has these pdvontnges:
It has a beantifol black fnish which It dever Joses, Unllke hoard roabibop
it never warps., It Is the best electrleal insalator, kpown o seience
to-day, barrlng none, L does ot follect, comdense, or absorh molgigre—
a very important point to eonsider in o wireless recelving eabinet.  AllL
our binding posts, switch-points, all wiring, ete,, are directly mounted
on the Bakelite Panels. ‘T'his is the very best s well as the most expenis-
give method Known to selenee to-day,  Bur when yon want g Ruilio eabl-
net, yon wunt the best, DBakellte I« TIHE best. Hyery connection 18
saldered.  We don’t nge sérew contpets anywhers,

Our “Tockerton™ (WOG) Outfit can be used with any klud of erystal
or vacuum detevtor. We glso fornish an disgeam showing how  uondamped
wives can be recelved with this enbinet, uwsing wn esclllating  vineaum
detotor, .

This very flue De Luxe cabinet s withont a shade of doubt one of
the grentext bargalng o the ooty to-doay, It oz been desdened for
professlonal work nnd will stond 2 good deal of abuse, Iis like will
not be found anywhepe, Tt s not n sunldl gt nor teo large to be
clumsy; it ig8 just right, works right and kveps on working right, long
after you have forgotten the modest price we sk Tar the set.

We nre sorry that you ean't see thls ouffit before buying it for our
Musteation does I n great Industiee. How can we show the plano fin-
ighed ecabinet, the Bakelite fronts, the sp:wl:lini.: posts and the “works™
in n Hfeless pleture?  When vou hold the eabinet In vour hanids and
after you hnve tried it vou wlil appreciiute just bow much we underesti-
mated 1, We ecan builid ontlits bhetter thap we ean talk about them. Try
us janid zmee, Lok nt our testlmoninls, they talk better than we conld,

Size over all is: 21304xTx6 inches, Shipping welght 15 Ths
No. BFX4488 “Fleeire” “Tuckerion (WGGYYT Rudio Ootilt as $2600

RHREETHERE. | v e tura taf o I ah gh R i ' e M e Ve SNV
Dear Sirs:— Mamilton, Ont., Can.
I bought one of your DS, tuning <¢oils and two of yonr detectors and
must say they work fine, F. HOLIDAY, JR.
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“Electro” 300-Mile Receiving Outfit

A really excellent outfit that s dependable, tunable within a wvery
wide range and remurkibly fexible for so reasonably prleed an outfit

The range of 300 to 5300 miles iz obtained with a 4 wire "L ™ aerinl 100 ft.
long end 30 ft. high.

Outfit consista of:

1 No, DREI12(2 Looze Counpier. 1 ABE10MN Fixed Variable Con-
" ilenser,

t No. ABEST00, Detector. 1 FK10010 Junfor Fixed Condenser.

1 pr. No. CXS000, 2,000 ohim Thones:. 1 No, DEK?240 Rotary Variahle Con-
= . = denser,

1 No. BERSST Loading Coll. 1 No. AKZ601 Code Chart.

1 Wireless Course fo 20 Lessons, 1 Rlue I'rint of Connections,

Wire for Connections,

No. ADEERKINN “Electro™ 300 Mile Recevlving Outiit, ebmplete as
sfenoriiiel ol W g e T A il L ST $14'50

Shipping welght 12 lbs,

“Electro” 500-Mile Receiving QOutfit

An outfit which will give results comparing very favorabhly to ¥hose
given by most =o-called “professional™ sets.  Tunes perfectly and has
perfect Interference protection. The range s very ¢omservatively stuted and
ie based on the use of 4 4 wire L aerlal 100 fr. long nnd 40 ft. high,

Outfic conslsts orl:

" 4 3"4'?_. H:itnmcr Professionnl Loose 1 No. BERH240 Rotary Variable Con-
‘oupler,
1 No. ABKTTTT Universal Detector. Rt
1 No. BEKS4ST Loading Coil, L No., PK10010 Junlor Fixed Con-
1 pr. No, DXS070, 2,000 obm He- denser.
colyers, 1 No, AKS501 Code €1
1 Complete Wireless Course o 20 ke 5 - _" ~HRTL
Lessons, 1 Blue Print of Contiections,

Wire for Connections,

No. AHEE2050 “Eleciro™ 500 Mile Receiving Outit, complete
“dmrihn‘l """"""""""""" -eE SRR R AR - oW $1&m

Shipping welght 25 1bs,
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“Electro” 1000-Mile Receiving Outfit

The outfit you have been looking for. Simple to operate, sure to give
results and beautifully finished. Its range of 1,000 to 1,500 mlles is mrtfiliu
with an L aerinl of 4 wires, 150 ft. long and 00 ft. bigh. AWill receive
undamped wave stations with a tilkker and has frequenfly recelﬂ%d tﬂ‘:imt“:
messages in New York, Has remarkable tuning capucity and periech inier

ference prevention,
Outfit conslsts of:

f No. HX14000 Professional Loose 1 No, CEKS88S Detector,

Coupler, 1 Blue Print of Connections.
1 No. HEE4500 Loading Inductance. 1 Complete Wireless Course In 20
- N’B&EDEM‘I'I RﬂfﬂIF Vﬂt‘ltﬂ.ﬂl& Cﬂ‘ﬂ:' IJEHE‘:IEE.
nSers,
1 pr. No. FX1305 2,000 obm Traps- 1 No. AK2501 Code Chart.
Atlantie Phones. Wire for Connections,

No. CCEES100 “Electro™ 1,000 Mile Receiving Outfit, as described 5
Shipping welght % 1ba, s33 50

“Electro” 1500-Mile Receiving Outfit

Rated ot 1,500 miles but has done 3,000 miles very regularly on a 6
wire nerial 1756 ft. long and 80 ft. high. The finest example of an nssembled
instrument ontflt Jhunalhle to produce, The tuning range I8 unusual, 8
work on undamped waves with n tikker perfect and its every part as sub-
n!.nntf];ﬂ ns it i8 possible to make it. The finish on every instrument is
guperb.
Outfit conslsts of:

1 No. AFX1399 Navy Type Loose 1 No. (BKS888 Detoctor.

SRR, : Variable
1 No. HEK4500 Loading Inductance. 1 Gomnenneny —notary  ¥a
* H:EEEEEE_H SHORELY; [FOEARIEY oM 1 Complete Wireless Course In 20
1 pr. No. GX6668 3,000 ohm “Gov- Lessons.

ernment” Recelvers, 1 No. AK2001 Code Chart.

Wire for Connectlons,
No. DBGESR0IS “Electro™ 1,600 Mile Recelving Outfli, as m 75
dﬂﬂﬂbﬂﬂ ................................. FEsmE e .
Shipplng welght 35 1bs.
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“Electro” 3-Mile Sending Qutfit

A simple untuned combination of instruments that will easily send
from 1 to 3 miles with a 30 ft. 2 wire aeriul 40 ft. high,

Outfit consists of -
*1 No., CCE1087 1&i-inch Bull-Dog 3 No. CK1001 Dry Cells,

Bpark Cofl 1 No. AKZ601 Code Chart,
1 No. 1E0221 1 pint Leyden Jar. 1 Complete Wireless Course in 20
1 No. EK0220 Spark Gap. Leugons,
1 No. CE1118 Telegraph Key, 1 Blue IP'riot of Connectlons,
Wire for Connections.
No. FX2008 “Electro™ 3 Mile Sending Outfit, ns described...... $G_w

Shippilng welght 12 1bs.

__*This outfit can algo be had for a range of § to 8 miles by subati-

tuting one of our No. DGE10BS one (neh Bull-Dog Spark Colls and adding

3 No. CK1001 Dry Cells, making up our

No. HBE2008 “Electro 8 Mile Sending Outfit, na described.... $3_25
Shipping welght 15 1bs

“Electro” 15-Mile Sending Outfit

An outfit that any amateur ean bhe proud to own. Its range is con-
servatively stated nod has been greatly excesded on a 75 ft. 4 wire aerinl
40 ft, high. Its tuning is sharp and the emitted wave very penetrating,
Fioish exgellent throughout,

Outfit consists of:

1 No. IX1080 2-inch Bull-Dog Spark 8 No. CEK1001 Electro Dry Cells,

LColl.
1 No. DX8271 Electro Helix; 1 Blue Print of Connections.
1 No. EE9220 Spark Gap. 1 Complete Wireless Course in 20
1 No. D000 Cﬂnﬂﬂngﬂ.r‘ Liessons,
1 No, ABEINIT Telegraph Key. 1 No. AK2501 Code Chart.

Wire for Connections,

No. AHX2015 “Electro” 15 Mile Sending Outfit, as described. ... $13.00
Bhioping weight 25 lbs
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“Electro”’ 50-Mile Sending Outhit
For 110 Volts A. C. or D. C. Current Only
A reasonably priced outfit that has done wonderful work., A range

of T5 to 100 miles is not at all vnusun). Gives a high pitched and sharp
note that 1§ easily read and very dependsble. The tuning is very simple

and uausually sharp.

Outfit consists of:

1 Hc{-j ﬁGEBﬂE{? 14 E.W. Transformer
oil.

1 No. BHESNO Electrolytic Infer-
rugpter.

1 N6, DXE271 Blectro Sending Helix,

1 No. BXv212 Wireless Key,

1 No. AERI0000 Key Conflenser (to
abgorb spark).

1 No. DGE331 Glass Flate Con-
fenser.

1 No. DES01L Fused Knife Switeh.

1 No. AKX2382 Rotary Spark Gap.

1 Blue Print of Connections,

1 Complete Wireless Conurse in 20
Lioss0ns,

1 No, AK2501 Code Chart,

Wire for Conpections

No. CBEE2050 *“Electso” 50 Mile Bending Outfit, as described.. $32.50
Shlpping weight 0 lbs.

“Electro” 100-Mile Sending Outfit

For Operation on 110 Volts Alternating Current Only

A commercial outfit for the prlee of an amatéur one. Tts high grade
apparatis a8 combined hers Lus sent as far a3 207 mlles vsing a 4 wire

aerial 100 ft, long and 60 ft. high,

Tunes sharply and ¢learly and holds

its adjustment. Tt i3 as dependable as any professlonal outfit cun b

made.

Outfit consists of:

*] No. CAXMES1 13§ K.W. (losed

Core Transformer.

1 No. BXD212 Wireless Key.

1 No. AER10000 Key Condenser (to
absorb spark).

1 No. DGEGSLIA Speclal Glass Plate
Condenser,

1 No. FXHi000 OsciTlation o tis-

former,

1 No. AKX2382 A, Rotary Spark
Gip.

1 Complete Wireless Course In 20
Lessons.

1 No. AR2M Code Chart,

Wire {or Connoctions

No. DEX2100 “Electra®™ 100 Mlle Sending Ountili, as described, . $55-00
Shipplng welght 125 lbs.

* The same outfit can be supplied with a 1 K.W. Transformer and Con-
densers giving It o range of over 200 miles at our extra price of $72.00,

making the entire

No, AAGXZ200 “Electro™ 200 Mile Sending Outlit, as described, $I 17.00
Shipping welght 225 1bs,
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3
The “Electro” “Nauen (POZ)” Radio Outfit

e Luxe Herelving Cabinet
Wave Lengths: Min, 160 Moters: Mnax, 3,000 Meters

MNo, CIX447%

One of the floest deslomed  tidio ontlits whirh was ever hroughi
atit by any radlo concern I8 opr “Nunen (POZ)7 Radio Outfit which con-
stitutes the moest Doderit recelver,

This outiit 13 so deslencd that the cirenit iz ecapahle of recelving both
undomped and dampoed wave stations, It bas a minkmom wave length of
150 meters anid o maxlmom of 0500 meters which covers practically the
cutire runge of modern radio pructice,

Fvery “Nomen” ontfit which we furnish s thoronghly tested in every
respect : both for efllvieney and operation, The outfit has o roangs of 3,000
to 4000 miles with the use of a vaenmm  deteetor and a moderate zize
antenti., With @ ervstal rectifylng detector, it Is possible to use ELig Het
to pocolve stuHons 2000 miles away, under nlmost all conditions, thus
enabling the amateur tao recelve messages at all tlmes which Is fmipossible
with most of the ppparatus put otut by other companies.

This §s the only outtlt which will stand severe usnge, ns e Con-
steaction of the viarions purtg of 1t I8 =0 rigia aud dorabie thut it may be
huniled i dny manper.. 1t ix the only ontfit really suited to club use
where 1t 18 continually handled by the vartlons mcembors,

The st of this onttit is 50 small ns compured witli usunl hilzh erade
receiving sot#, that it makes it applleable for erdlniry rullo club use,
anil we nre cortain that the good qualities inberent in this Satit will
revointlonize the pmafeidr Tl lal,

The ontflt contalng tweo sets of primary switches for controlling long
wiuve reception Topr use jn rivvelving continouons wove stillons. In recelving
lone wives, swlteh Wlade No. 1 {8 turned townrds the rizht, aid the seo-
ondiey is plaved well wlibin the primary. The secondary switches are
placed on the extreme right hand gswitch point, thus using the complote
winillng of the sscondury. The pointer of the left hnml condenser ghionld
be =et ot 100 of the scale, thus giving moaximum ecapacelty to the outiit
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The “Electro” “Nauen” (POZ)" Radio Outfit
(Continued

. In receiving short wave lengths, such ns GO0 meters and, below, switeh

No. 1 Is re-set to contact on the left ln order to eonnect the right hand

condenser In series with the ground, thus decreasing the naturnl wave

length of the ountdr., The switches of both the secondary and primary

ilé*:: Egunlpulnl.ed until the incoming slgnals are beard at the waximum in-
sity.

IFFor selective tuning the secondary should be loogely coupled with the
primaory by pulling it out from the 1+rlumr%* and earefully tuning the
spcondary or left-hand condenser. [t will be found that exeoptionally fine
tuning i¢ obinlped with this arrangement when onee expericuce s obtalned
ln the matter of handling the varions parts of the outit

Thls outfit 15 of the Iatest approved lovose-coupled type. The secondary
and the primary come as close together ns Is possibie without teuclin
ench other, ‘I'he ﬁm:ﬁndur{ slldes back and forward on two nicke]l plate
thick brass sllder rods, It slides with wonderful ease and is pushed In
or ouf of the primary by merely grosping one of the secoundary switeh
knobs, These switch selectors are mounted on n BARKELITE pauel which
slides back nmd forward with the secondary.

The outfit is so designed, and the elrcuit go arranged that it 1 pos-
sible to nse it as o receptor for undamped waveas. This 18 weeomplished
by an additional eoil placed within the cabinet and forming poart of the
outfit. By merely throwing in the eoll in the elrenlt by connecting in
switch No, 2 to the right, it I8 possihle to recelve continuous wave sta-
tlons. It is necessary 1o conpect an ndditionnl loading ecofl In the saerinl
circuit to recelve long waves, as stations which employ undampoed wave

cnerators use wave lengths excocding 4000 meters. Two of our Noo
IXB486 Tuning Colls cnn be connectsd In Serles and will work satlstoe-
lﬂril;ty,, in eonJunetion with the *“XNauen” recelver for recelving wave
lengths ul?k to GO meters, with a moderate slze acrial. A sultable antenna
for this kind of work should consist of a single wire 300 to 600 feot
long and about 00 feet high, Under normal conditions, with the above
aerial and a_properly tuned oscilluting Audion, there should be no troublo
in recelving European statlong such as Nauen and Ellwicse.

Two  varliple rolary condensers are used, the No, 0240 and our
famous 42 plate No. DX9241 type. None better can be made. The cabinet
{8 of mahogany with 8 band rubbed plano finlsh, All workmanship is of
the highest grade throunghout. All metal parts are heavily nickel plated
and hand buffed.  Six generous nlekel binding posts aod four eteliod
name plites, are Tornlshed,

A dlagram of connectlons 1s suppled with the outfit giving full detalis
of connections nnd varlous haok-ups for use with the outilt,

Our “Nouen (1*O¥)" oubilt can be used with any kind of crystal or
vacuum detector. We gleo furnlsh o diagram ghowing how undamped
waves can be recelved with this cabinet, using an oseillutiog vacuoom

detector,
FULL BAKELITE FRONTS

As in nll onr D¢ Luxe sets the entive front of the ontfit is made of
BAKEIATE., Thiz materinl 8 now used in all high grade commerclial
outfits. All our binding posts, switeh-points, all wiring, cte,, are directly
mounted on the Bakelite Panel, T'hls i= the very best as well asg the most
expensive method krown to sclence to-day, But when you want a Radlo
cabinet, you want the best. Bakelite is THE best. Every connection is
soldersdl,  We don't use serew contnets anywhere.

This extroordinarily fine ontfit, constituting the finest of our De Luxe
sote, Is bhead and shoulders above any Radio receiving outfit, selling at
twice or thrice the price we nsk for it. It is of generops design, but not
¢lnmsy by any means, It will make o stotfon have that commercinl look
wherever used with o good paler of phones and 3 gowd detector,

¢ wish you could eome to our factory amd look at this outfit for
the Hlustration conveys but Httle conception of the flne appearance of
this our best outfit. You must see the “Nouen” o pppreciate it.

Size over all 1701115 xT Inches. Shipping welght 15 1bs,

No. CIX#HTT “Flectra” Nauen (POZ) i Outfit as  de- ssgm
B#’%hcd- FE®S S &% 8§ §F b dbd #§ 88 6 - —

R T Ry g o
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“Electro” Wireless Telephone Receivers

HRY few people realize that the wireless telephone recciver, withont

exception, s the niost lmportant part of 0 wireless recelving set, A
sensltive detoctor §s practically rendered oseless if used in connection with
@ boor set of phones, while on the other hand w detector of but poor sen-
sltivity, will sometimes achieve wonders with o high grude set of phones,

Aluny amuateurs and most professionnls know this fuet ouly too well,
and no matter how npoor the rest of thelr recelving outiit, their phones
Wil nsually be found to be a Food et

Buying phones Is much ke buying clothes—you can buy both at most
any prive. In each case you get exactly what you [y for, It's the ex-
rerience fiest and then tlie muiterinl which counts. Then, also the reputin-
ion of the firm. We could go on a long tirnde teliing yon  how muny
governments, and universitles pse our recelvers EXCLUSIVELY, we could
dazzle you with plienomenn] figures of our output in telephone recelvers,
we could publish bushels of testinionials from satlsfied customers, but wa
prefer to tell you how oup phones are maode. It probably will convince
you better than anything else,

MATERIALS _

The vyital items in any receiver are the following: The permanoent
magnets, the wire wused, the pole pleces, the dinphragma,

The permanent mognets in all our wireless recelvers are made of the
highest grade tungsten steel, manufactored Tor us expressly In Sweden
and lmported by us,  Aftep the magnets are blanked out to shape they are
hardened gloss hnrd, There Is u hig waste in this PECess as many pleces
warp so hadly that they eannot be used.  Each blank is then tekted for
biardness by an Inspector and no blank that con be Aeratched by a file
Is acceptable. Sueli blunks s scrapped,  Considor that this stesl costs s
from 85 to 40 cents per 1h. before blanking, when domestic stenl can he
had for from 10 to 20 cents, Then consider that but 70 per cent, of the
blanks pass Ingpection, and that a pound of the steel does not furnish
man y hi{unkﬂ elther,

The pole pieces, whieh perform a very important function, must be of
the soltest possible iron, Nothing but the best grade of lmported Swedish
fron will do, and not all grades of It either.

The wire used in all our recelvers now, 1% fmported enamel wire, For our
high grade recelvers we use No, 43 B. & S.—n wire so fine that the eya
hardly perceives it. Unly a4 gpeclally tralned operntor can wind ft on
account of its great fragllity.

There is at present—we are
SOrry to sny—no sultable No, 43
enmmel wire mude In the United
States. None seem to hove the
high insulating values of the M-
ropean wire and the domestie
wire of this slze, furthermore,
1ars 5o EM“{ thot it cunnot be
used In a high speed windling
maching,

There have been some con-
froversics ns to the use of ennmel
wire for wireless receivers in the
st To this let us say that 1§
o 10 we used singla silk cov-
ered wire exclusively, Fxlhnous-
tive comparative ‘tosts hinvi
shown thut enamel wire is in-
initely more eflicient, and sinece
1009 we have used it almost ex-
chusively. Rinve 1012 we have
used mnothing but enamel wire
windings, The highest Amerleun,
as well as Furopean authoritloes
have long come to the same con-
clugion ; all European rmdla re-
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eelmrﬂ'i :Jj.;g %w wnum,‘il with

epamel wire, & eannot here go Inss rials
into o lengthy technical discuos- c __nf Material:
sfion 68 to the great merlts of We Use in Our Phones

enamel wire; sullice it to clife
the following: No one will deny that the more {ampere) turns one can
wind on a given core, the better the electro-magnetic results, always bear-
1r|11$ in mind, of course, that the pearer the windings Lo, the core the more
efficlent the electro-mugnet will be. Thus, In 1000, eich one of our No.
FUEIMG recelver spouls were wound with 5,700 tirns of No, 4 B. & 8,
silk wire. We now use G000 turns of No, 43 B. & 5, wlre—a heavier wire
(earrying more current) and wihding almost 1K more turns wire in the
sume space, without increasing the distunce between the pole plece and the
st layver. This example makes It clear why our roceivers fare now so
infinitely more sensitive than they were in 1008, It also expluinsg why they
are more sensitive than most other mukes,

wHeslgtnnee'! i8 # very empty quotation in connectlon with a radio
receiver, ‘Thus, if we could use German silver wire in our recelvers we
wonld save several thousind dollars a year: Of course, it is chsolutely Im-
possible to use this wire (although some unserupulous makers are still
deoing it), for the reason that registance wire Yeholkes” almost all signals,
We are not even satisfied to use F:m-l copper wire, lience our specifications
for enpmel wire invarlnbly ecall for the highest grade electrolytic copper.
s costs gquite a little more, but we get from 1 per eont, to 3 per cent.
better conductivity—an appreciable amount when we wind over 4,000 turns
af wire on a bobbin,

The diaplirugm is one of the lenst understood parts in tele fhone engi-
neering to-dny. The highest anthoritles have written books and pamphlets
about it, there hove been endless discussiong, and it is quite gnfe to 80
that some milllons of experiment? have been made, In order to And on
pst how a dlaphragm works. We only know this: We know mighty
ittle as yet. In Mr, Gernsback’s lnborntory can be found several hundred
dlaphragms mnode of strange materinls, as well as In strange shapes. There
are diaphrigms of pure nickel, some of the new mngnetie alloys, some
made of the latest sillean-transformer fron, some with curious hiles and
enrlous lnminations, some made of lron wire, some made of mica with ron
center, ete., ete. Our experlence leads uns to doubt If there §s a con-
cern in the country who lays grenter strezs on a dinphragm than we do.
For our better receivers ench dinpbrogm s hand selected and tested to
achieve greatest uniformity. 1t also undergoes several other special tests,
which, belng trude secrets, eannot be wmentioned here,

WINDING

The most Important as well ns Interesting operation is the winding
of our telephone bobbins. A specially constrocted maching does this work.
having been constructed In our own shops for our rejuirements. Fig. 1
ghiows It. 1 is toe autematie revelution counter, which counts the turns of
wire on ench bobbin, Each style recelver bobbin Is weund to a certain
number of turns. Thus esch bobhin of our “Government” recelvers 1is
wound to GO0 turns, while each bobbin of our “ltransatiangic” rocelvers is
wound to HH0D turns and so on. When the hand of the dial arrives at the,
gay, G,000th turn, a bell rings and the operiutor stops. Ag onr wire is
remarkably uniform, the resistance of ench bobbin will nmot vary for more
than 1 to 2 ohms. The winding machine proper, 2, is operated by an
electrle motor. The econtrol of the macline 18 Toot operated. The speed
recilator Is ghown at 8. The fine wire supply-spool is shiown ant 4, while
the bobbin, 5, In process of windlng, Is held in an ingenious chuek, Com-
pleted bobbing are shown at 6.

Only a thoroughly experienced femnle operator ean wind the No, 43
wire at a high speed without having severnl brenks in each bobbin. It is
a very hard tusk nt hest, very trying as well as tiring. 1t is also necessary
to aperate the winder at a bigh rate of specsd as else the wire does not
“nack™ tight enougl. ‘Thus an inexperienced operator can only get about
75 per cent. of tle required wire on its bobbin, Naturally the mochine
must run very stendy and smooth to obtain the correct results, Afier the
bobblns are wounnd and equipped with Jend wires, they are tested by
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means of An ohm meter, Those that test either too high or too low are
discarded. The bobbins next go to the femnle assemblers who make up
the anlrﬂete recelver, Before they leave the nssemblers' bands, however,
the receiver undergoes varlous tests and several Inspections.
CALIBRATING

The receivergs are now placed In teays, ench tray containing some 60
roecelvers, They are then taken te the callbrating machine, where the pole
pieces, ns well a8 the receiver shell edge, are machined down within 1/5000
of an Inel aceuracy, For it is of the utmost fmportance that the pole
pleces are of quite equual height, and thut the edge of the casing be a
certhin few thousandths of an jnch higher than the pole pieces, Also the
rim of the casing must be absolutely stpoth and even as well a8 abso-
lutely parallel with the pele picces. This calibroting is a very tedious
aperatfon and can only be performed by 2killed mechanies having long
experience. This ealibration process tnkes from 8 to 10 minutes for each
recelyer, After the receivers have been ealibrated they are inpected by
meuns of a mitrometric applianee to moke sure that the pole pleces come
to 1/5K of an Inch parallel with the rim, If the an[utt‘on is too greut,
the recelver must be reculibrated.

MAGNETIZING

After ealibrating, the receiver is remdy to receive its magnetic boptism,

Fig. 2 shows the apparatus thit does it.” The extremely powerful elgetro-

magnets, built in our own shops, connect q
without any resistance to the 220 volt power
ciarrent, A lurge manipulating key, 2, serves l-

it close and break the current, which ciren-
lites around the spools, 1. When energized,
this elggtro-mngnet I8 CAPABLE OF LIFT-
ING OVER 500 LBS, Ouly a very powerful
electrosmugnet  produoces sutisfactory re-
vilvers,

Od top of the spools we see the niljust-
able pole pleeps 8, 3. On top of these the
telephone recelver, 4, I8 now plaeed by the
magnetizing operstor.  The eurrent is then
turned on and broken a number of thoes, &
In ‘a pecollie manner, while: the recelver B8 .
undergoes  several mechanical  treatments, S
wlich, belng a secret process, cannot be
mentioned here. After n few minutes, the Flg 2
receiver 8 completely magnetized, and I8 now tested once more, tlhils time
to ascertain if it is magoetically strong enough. The receiver, if passed
by the Inspection, now goes back to the pssembling department. Here
it Is cleaned thoroughly and polished. Cortain parts inside are them
rnameled and lacquered. After dryving, the diapbrogm, a2 well as the
hard rubber cap, is put in position and the receiver is finished. The re-
velvers are then fassembled on the hend band, the cords are put on and
the Dhend set Is ready for the fnnl tests. The first test is for resistance,
It this has been found correct, the completed receivers are #ent to the
wirelesd roomn, where, by means of severnl Ingenlons Instrioments, the
phones underzo three tests for sensitivity, Those not checking up with
the “stundard™ are returned to the factory.

The final, supreme test is the wirelegs test in netually roceiving signals,
Phones not soundlpg clear and sharp are feturned to the factory to be
made over,

This completes the recelvers. Pach set is now tngged and signed by
the tester aud the phones are then regdy lor pucklnge,

GUARANTEE
All our receivers are gunrnniced for one year. If, during this
time, they o not prove entirely satisfactory, for any reason whats
ever, we will exchonge fthe set unhesitatingly for a new one, with=

out guestion on oar port, payving transportation charges both ways,
If we did not think thit onr phonegs were the best in the conniry,
we eouldn’t afford to make such a sweeping gunrnniee,
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The Electro “Government” Phones

Highest Precision TPhones Made In the Umnited States
(Adopted by s=everal Governments)

We have sold more
wirelesa Telephone He-
ceivers during the past
twelve years than all
the rost of our com-
petitors combined, and
while we thought thnt
O 0T N G X 1300
Phones could not he
improved in any way,
we have hnd right
nlong a demund for o
higher price recelver
and after experiment-
ing for some yeiars we
hove developed a high
Compression pride professional type
chuck for length ' which eotlipses any-
adjustment , ‘h’“!{ ghown heretofore.

Ve still malntain
that our No, GX136H
I'hones cannot he
matched for the priee
phyvwhers Ond to-day
the snme ok years ago,
thoey Hold Llelr own
against receivers soll-
lng from $13.00 all the
way up to 5HLH a set.

The difference be-
tween  our “GRovern-
ment'"” phones and the
GXTI6S type 13 mere
ly in workmanship.
The recelver shells pre
muide of Altminom,
which mukes them
conslderahly lighter
thnn pther gets,

The magnetd are
wound with No. 41 B.
I'ER WIRE. The mng-
nets are a grent denl
maore  poserful, beloge
made of the bigt ifm-
ported BSwedish tung-
stomr steel, which we
synrantes, The Mipr-
netie power of this re-
celver 18 the highest of any nnd this sceonnts for the remurkable sensl-
tlvity and long distance recelving power of these wonderful phones,

ﬂ'e lay particolar stress on the magoets of this receiver and we
uarantec that the magnets will not lose thelr stréngth for two  years,

o reialize n wireless telephone reesiver is not better than the strength of
its magnets, hence we have extended nll our energies towards producing
something that can be relied upon, practically indefinitely.

While this headgear is the lightest on the market to-day we have not
sarrificed Itg efficiency, a8 may be easily nscertwined when testing ouf
the sotz, Esch recelver is wonnd to L5600 ohms, giving 3,000 ohms per sed,
Non-rustipz diapbragiis dre supplied,

No, GX0666 (Patent ending)
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The Electro “Government’” Phones
(Continued)

These plhones as well u8 all our others are now equipped with our
fumous “Gernsback Patent” Common-Sense Headbanils,
Our Mr, H. Gernsback lingd been e-x[u-rlnmmllw for yenrs before this
extranordinury simple as well as etficient beadband was finally developed,
Greatly annoyed by beadbamds that would not fit the head PRTINE=-
9 nently, that would not hold the recvlvers tight to the enrs, that eaught
our hoir, thut were heavy and hurt your head, he developed the present
and that hne none of these faults,
It does all this and then some:
19 Wil not cateh and tear your hair; as ALL doubleband head.

bands do.
22 Utmost comfort assured—molded soft rubber pad does It
> =2 I'its any head instantly, Can be shortened or lengthened simply

by unloosenlng chucks,

49  Lightest band on the market—welght 5 o3,

52 Iits the receivers to your oars perfectly nnd keeps them thére
excli lliﬂ%‘ all put=lde noises.

G° Band on hend, is almost Invisible, consequently not nunsightly ns
are ALL others.

72 No metal touches your Head—uo £hocks, no legkage,

;‘_Ii;:' Has less parts than ANY other band, consequently gives loss
trouble,

be The powerful Hard Brass spring wire keeps the ‘phofies presseil
to your ears, with an even pressure ALWAYS., You can't possibly shake
the 'phones from your lhead.

e Beautifal hand-buffed nickel finfsh. Hanitary soft rubber pad.

Until you have worn n “Gernsback Patent" Common-Sense Headband
you don't know what ‘phone comfort s,

Other peints of superlority: Light rubber cap, highest insulation. The
phones will fit the ear snugly to exclude all external nolse. We use a
five-foot pure silk coversd cord with two tips. As a remaninder alwanys
oe sure With whom you deal. Anyone c¢an make extravagant, untruthfnl
cliime. Anyone eap imitate us, for n certain time. DBofore you huy from
any concern flnd out how long they have been in business. If vou dol't you
wlil buy their EXPRRIMENTS, not o product that hins been on the market
for over a decade as, for instance, ours,

Finally, don't forget that the firm who "knocks"” us most s 8o busy
thinking about us thet it hasn't got mueh time to gecomplish anything
worth while itself. Now that you grusp tlie situstion read our

GUARANTEE

Buy a puir of these nhones and if it iz not a=s sensitlve or not fs sutis-

factory a8 any set you have ever seen, or if It does not compare In efi-

» Ctlency with any other make, return It to us nnd we will glve credit for

snme nt oneao,

No, GX6600 Electro “Government” Thones, as described. .. ... .. $7 00
Shipplng welght 2 1hs, ¢

No. BHEGGIT Bingle Recelver (no band or cord), 1,500 Ohms. ... $2 35
Shipping weight 1 1b. .

»  WE WIND THESE RECEIVERS T0O ANY RESISTANCE, ASK FOR

PRICES

When' ordering any of our Phoner, don't forget that we will gladly
send yon FREE with oor compliments lesson No, 2 “The Princviples of
Magnetism” or lesson No. 9 “Receiving Apparata” or lesson Ko, 18 “The

Wireless Telephone” of our famous “WIRLELESS COURSH" .
% Everything worth knowing abont Recsivere je explained in  these
ESONYH,

Just attach your free coupons to yvour order. For further Informa-

tion consult colored sectlon of this catnlog.
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The “Electro” Transatlantic Phones

The Phones Which Saved the “Republic™
(or rather its 300 homan beings)

Operator Binns, the famous C. Q. D, man, used these Phones,

HIGH RESISTANCE PRECISION HEAD RECEIVERS FOR WIiRE-
LESS TELEGRAPHY AND TELEPHOXNY, Trmnsatlantic Type.

Adopted by the T, 8. Navy, Unlted Wireless Cao,, ete.

These weceivers embody the finest workmanship, and in connection
with onr various Detectors and other Instruments are so marvelously sens
gltlve that they wil talk lowd and distinet where others will not respond.

We make the broad and sweeping stutement that our recelvers are
abgolutely the most sensgitlve In the world pow—without any exce ytion
anil regardless of price.  We have hundreds of testimonlals from ent usl-
nstle owners of our headphones,

The welght [z 20 per cent, less than other similar recelvers; operators
do not tire with these even If worn hours at a stretel,

These phoneg ns well a8 nll our others are new equipped with onr
famous “Gernsback Poatent” Common-Sense Headbands,

Our Mr, . Gernsback hoad been experimenting for vedrs befure this
extraordinnry simple ns well as efficient healband was finally developed,

Greatly annoved by headbands that wounld not #t the head perma-
nently, that would not hold the recelvers tight to the ears, that eanght
vour halr, that were heavy and hurt your head, be developed the present
yind that has none of these faults,

It does all this and then some:
< '{:’ ,,1“”1 not cateh nnd tear your lair; as ALL doublebsnd head-

fngs e

e Utmost comfort assured,—moulded soft rubber pad does It

3¢ Tits uny hend Instantly. Can be shortened or lengthened slmply
by uniposening chncks,

42 Llghtest band on the market—welght O oz,

59 Tits the recefvers to your enrs perfectly, and keeps them there,
pxtluding all outside nolses,

(1 Band when on heand, 18 almost invisible, econsequently not unsightly
as are ALL others,

=0  Nop metnl touches your hend—no shocks, no leaknge,

rell;: Has less parts than ANY other band, consequently glves less
trouble,

5 The powerful German silver spring wire keeps the '‘phones presssd
ta your enrs, with an even pressure ALWAXS, You can't poszibly Bhuke
the ‘phones from yonr head.

10°  Beautiful “hand-buffed nlekel finigh, Sanltary soft rubber pad,

Untll you bave worn a “Gernsback FPatent”™ Common-Sense Hendbond
von don't know what ‘phone comfort is.

For Mustration of how these phones look sce MMustration for Receivers
Np, GXG06H. )

IFach recoiver {8 wound to 1,000 OHMS with No, 41 B, & 5. Enamel
Eleéctrplytic copper wire which explains the extranrilinory sensitivity.

This fine '.\.'II"E costs six Umes a8 muel ns otler wires, but we usa It
beennge we increase with ite use the AMPERE TURNS and the recelvers
consequently berome Infinitely more sensitlve, We sunrantes each recelver
to stond the following extraomlinary test:  Molsten or wet the metnl
poceiver cord tips. When both are’ tonebed the receiver will respond!
The voltage genorated by the metnl tips 1s less than 1/1000, the amporage
jess than 1/LO00000 (one millionthi, Bands and receivers finely nleke!
plated, NON-RUSTING DIAPHRAGMS, Silk conductor cords, 5 feot long.
No. FX1305 Head Recelvers (2) with head hand...ccoeeasannenns $G 00

Shipping welglit 2 1bs, y
No. BOELI20T Heeceiver only with 3 foot cord....oirersesnnccaess $2 35
Shipping weight 1 1h, o
No. AX1308 Double Head Band only (no cordl...iicoecasenccns $1 00
Shipping welght 1 1b, -
No. AN1024a 1,000 Ohm Single Tole Reeeiver. .. coioiviaisssnans $1 00
Shipping welght 1 b, .

WE WIND THESE RECEIVERS TO ANY RESISTANCE WANTED,

WERITE FOR FPRICES,
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The ““lectro” Amateur Wireless Phones

We  lieredwith present
our amiteur tyvpe wireless
phones whi h are superior
to anythind ns yet. Our
No. FX1305 phones. which
are o use now by Lhe
United Stites Governmeit,
ete,, are, of Courke,
higher ginde but-sur amn-
tenr phones are In every
respect bullt as carefully,

the only difference belng
that the flnlsh {s nat so ]
eluborate,  These  plhones ®

are wonnd to 1LY elimmis
pach  receivar anil o odre
wionnd ‘H‘%Ill ?ilI, 40 Nlmmi-l
copper wire, Tlese phiones LA

have dounlile pole magoebs, T Cfmm;;zﬂ,
which are extremely pow- adjustment
erful fand made egpecially
for wirelnss,

These phones a8 well
ag nll our others are now
gquipped with our famous
vGernshack Patent” Com-
mon=-Sense  Headbanils,

Ouy Mp, H, Gearnsbonek
bad been experimenting
for yenrs belore this ex.
traordinary slmple as well
as efficlent headbnnd was
finglly developwed.

Greatly  annoyed by
headbunds thint would not
fit the head permanently,
that would not hold the
receivers tizht to the ears,
that cnugbt your hale, that
were heavy and burt your
henid, he  developed  the
presant bund that hos g
none of these fanlts,

It does all this and
then some:

1o Will not edteh nnd
tegr vour bhair; ns ALL
doublebiind hendbands do,

a9 1T'tmost eomfort | —
assured — moulded  soft
rubboer pad does it, No. DX8070 (Patent FPending)

42 its any lead In-
gtantly. Can be shortened or lengthened simiply by unloosening clucks,

44 TLightest bLand on the muarkeél—welght & o,

52 Iits the recelvers to your ears perfectly amd keeps them there
exolipding all onteide uplses.

0o Dand when on lead, s nbmost invisible, consequently not oo
sightly os are ALL others.

=2 No metal touches vour bend—no ghocks: no leakoge.

Thisqur ~irs — Newarlk, Ohin,
I huve one of your Looswe Couplers, Fixed Condensers, Detector and
s pof-alim phones and am able to pieh wup Duluth, Minn., (MM}, aleng with
ather ~tatlons, 1 ean bhring them in very plain with yvour laose coupler.
CAHIL. HOWARIL.
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™
The “Electro” Amateur Wireless Phones .
(Continued)

89 Has less parts than ANY other band, consequently, gives less
Erouble, ¥

42 The powerful Hurd Brass spring wire &eeps the “phones pressml
to your ears, with an even {rmamwu ALWAYS, You can't possibly slinke
the ‘plones from your hend,

102 Benutiful hund-bulfed wlekel finish, Sanitary soft. rubher  pad.

Until you have worn @ “Gernsback Putent” CommonzSense Hepdband
you don’t know what 'plhone comfort is, i

The receivers fit the head perfoctly, The welght {8 12 onnees,  With
this set we furnish a finely finished five foot hifurcated groen cord with
nlekel-plated tips, A test wlll convinee you that our phones are superior
to any other moake and If they are not exactly what we elalin them to
be we shall refund the money,
No. DX80T0 Two Thousund Ohm Phones, as deseribed. ... ...... $4 00

shipping weight 2 1bs. ¥

No. AEKS8071 Recelver only (L0000 Ohms), as farnisled wiil N,

DXBOT0 (double pole) ....c.veiiissnaisiosssesn.
' Shipping welglit 1 1hb. $l'50
No. AXBNT “Gernsbhoek Patent”™ Double Headband (llis our No,
ERK1024, AX1024a, AEKSTL) ...... R e o oY e O $1 m
Shipping weight 1 1, -
™, No. DES0IS 5 foot bifurcated green cord, ench...o..oooeeenn. . .. $0 45
- Shipping welght 4 o, "

THE “ELECTRO” “JUNIOR”
Wireless Phones

2,ﬂ00 Ohms Tliege phones are exoaectly the snme

ag our No. DXSITO desoribed anbove with
the exception that fustead of using No.
ABKSOTL donble pole trocelvers, we fur-
nish 2-1,000 ohm No. AX1024a single
pole recelvers,  While these ure slngle
pole roceivers, it should be borne in
mind that In connection with silleon or
gualena detectors, such phones will almost
irove 08 gensitive ns the No, DXSOT0
ind. These Iplu-uues are marvelonzly sen-
sitlve and will give a cllek when the two
meistened tips are contneted with an-
other plece of metal,—a test which very
fow hilgh priced recelvers will stand,

These phoves as well oz nll onr otli-
ers are now equipped with opr famons
“Gernsbaek Patent” Common-Sense Hend-
bands.

Our Mr, H. Gertitback hus been ex-
perimenting for years before this extrn-
ovdinnry slmple ng well as eflefent heaql-
banil was finnlly developed.

Greatly annoyed by headbuands that
wonld not fit the hend permuanently, that
‘mmlﬂt;_:u% bold llEE !"I'!i’ﬂi\'El“? ti;;lh]‘ to the

= X B0 W, . +ATE, AL enughe your hole, that were

No. CX (Fatent Pending) heavy and hort your head, he developed
the present band that has none of these faults,

IT DOES ALL THIS AND THEXY ROME:

12 WIill mot eatelh and tear your halr; ps ALL doubleband hand-

bands do,

-
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28 Titmost comfort assured—molded soft rubber pad does it

42  Fits any head lustantly, Can be shortened or lengthenod slmply
by unloosening chneks,

42 Lightest band on the market—weight & oz,

4% TI'ita the recelvers to your ears perfectly and keeps them there
excloditng all outside noises,

G2 Band wlen on besd, s almost Invisible, consegquently not unslghtly
as are ALIL others, ) '

7° No metal touches vour head—no shocks, no lesknge.

: 1;4‘; Has less parts than ANY other band, consequently glves less
ronhle,

92 The powerful Hard Brass spring wire keeps the "plioncs pressed
to your ears, with nn even pressure ALWAYS, You can't possibly shiake
the 'Sllﬁlues from your hend.

102 Beautiful lhand-bulfed nickel finlsh, Sanltury soft rubber pad.

Until yon have worn a “Gernshack Patent” Common-Sense Headband
you don't know what ‘phone cowfort is,

The “Electro”™ Junior wireless phones consist of two receivers. *Gerns-
back Patent” swivel soft rubber pad headband and five foot Bifurciated cordy
dre Turnished with this set,

Nao, X800 2,000 ohm Junior Wireless Thones, ns described $3 00
POE D o oovw o mp wom i a0 g B L
Mhipping weight 2 lbs

The “Electro” Double Pole Receiver

The double pole recelver No. HE1030, which we [1- I"[)
luystrate here I8 of course more powerful than the No.

BK1024 type. The No. HEI030 receiver Is wounnd to
7 obma and has two powerful magnets and double
poles. This telephone receiver is suitable for all kinds
of telephone work where o powerful double pole re-
celver i wanted and is also found of great use in
E‘lrf]eﬂﬂ telegruphy where n low reslstance recelver fs
eglred,

Of rourse, it ean be used in the same way 0s our
EIEE'IM-I but In all cases It wlll give bétter resulls

a8 you have & right to expect for it is double
pole and stronger.

One of the uses many of cur customers hnve heen
putting It to Is in the making of microphonle tele-
phone and wireless amplifiers using It ns a second
stellp up from the transmitter used. In that case 2
high grade low resistance recelver ls reguired ond high
grade recelvers are the only kind we make,

Tt can also be used as n second receiver for regnlnr
telephones In that way providing one recelver for each enr. Try It once
and vou will always have it on your phone. Keeps out outside nolses
and fets you hear on both ears as nature intended., Simply connect It In
parallel to your present recelver using ome of our single receiver cords.

Sizes 216x11% Inches;

No. HE1030 75 Ohm Receiver, ns deseribed. Trice. ... ... $0 85
Shipping welight 1 1b, .

NO. HELNS0

Dear Skrsi— Hightstown, N. *.

T lately purchased a pair of your 2,000 ohm Transatlantic type pnones,
and they work great, The signals come in twice as loud ns my others.
1 purchased the phones in your store, 60 West Broadway, N. X,

LE ROY WEST.
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The “Electro” 1000 Ohm Single Pole Receiver

THE BIGGEST WIRELESS RECEIVER VALUE IN THE COUNTRY

It I=sn't often that we cun olfer you 20 valuable a plece of apparatas
at so0 little money. Iere iIs a case in polot

Our No, AXI1024A is a carefully designed wireless receiver of the
single pole type and one which with certaln types of detectors such as
the silleon, galena, carborundum, ete., will give excellent results. This is
not n cheap telephone recelver wownd to o high resistance and then called
n wireless recelver, but It wis actuolly designed for the purposa we
ndvertise,

To make you fully apprecinte what this wonderful article 1s, let us
tell how It I8 made and you Judge for yourself,

The shell is8 of polished hard rubber composition, light, strong, and
durable. The earplece |s of the same materinl and deslgned to be coms-
fortable yvet exclpde external noises. Bhell fits our regular headband. The
muguet 18 a very fine speclul tungsten alloy magnet steel, very ingenlonsly
ghaped, It will retain its magnetism uwnder all conditions, short of abuse,

The winding iz a full tested 1000 OITMS IN NO. 40 B, & 5. B
ENAMELED WIRE. It is wound on a specinlly soft Swedish lron €ore,
Every recelver |s tested for reslatance and Insulation, Diaphragms are
of selected stock and band sorted.

After reading this ﬂn_ﬂ[‘r]{\tlnn do yom douht that we are prond of
onr No. AX1024A Revelivor? fon will never regret buying one or n :Imlr.
Thelr sensitivity far excels many double pole recelvers now offersd o8
“romarkably gensitlve” Sige 2143116 Inches,

No. AXIDZ4A Receiver 1,000 ohms as described.  Price,.....0.0.. $I 00
Shipping welght 1 1b. -

Gentlemen ;— Colma, Cal,

I redcived order No.o 1,052,470 and fAnd the phones jost as describod in
your catnlog. They fit the head perfect and are very sensitive., I find that
the E. I. Uno. Is honest and that I'T PAYE TO DEAL WITH YOU, Yon
will find that T will patronize the E, I, Co. for all the goods 1T buy, wireless
or raw materials, Yours truly, D, M. KUNTZEN.

A complete ehapter on “TELEGRAPHS ANT TELEPFHONES" i con-
talned 1o the “"EXPERNDMENTAL ELBECTRICITY COURSE” In 20 lessons
which s given FREI with one year's snbseription to the “Elecctricnl Ex-
perimonter Maoguzine” Sce announcement on back cover of cutalog.
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Chor Noy IPRI0Sd PTGy ey
er 15 without douht the best ar-
1.h'h*1[+r£1* the money to-doy. 1

haikes of superiority : nri
AS A TRANSMITTER vulihier :_--'ln:Tnmjf[:lnn shell beauti-
fully polislied. Dowerful perma-
nent steel magnet, soft fron core,
tibre coll heads, very tlhin dio-
siragm, brags pests Inshde,
funger ean  be unscrewed and
recelver will then 6t our XNo.
ANSOTT headbands,

SOMT USES,—For uall tele-
phone work., Also for making
the smnll testing ontfits for re-
puir men in cireuit with only one
ili'?‘ eell or flashlight batlery.
When connected in parallel with
vour telephone receiver, you have
a double receiver, an ltvnluable
dequisition o those who phone
in nolsy ploees or to people hinred
of bearing, It can also bhe used  §
for wireless though 1|.t:+ losw ru:l- !
sistunce won't permit of such
o] resnlis S0 hlghes resist- Fﬂﬂ TE&T[HEAR“
piwe phione. ATURES FIELD

This recelver iz single pole; |
1A x1T fneliess wet, 4 ok resist-
FL DTG L YT E AR TN ([ TwWa OF

THERE RCRIVERS AR
CSED, I'T 18 PPOSSIBLE T
4 5PHAK AT A DISTANCE OF
0 FEET WITHOIUT USING
BATTERIPS, ONE WIRE DBE-
ING SUFFICIENT 1T _GROUND

IS SED, oOur Noo HELRD re-
cefver will of course give even
bhoetrer resnlis.

Nop., I'hid4 FPony Becelver,

m6 ohms, as  de $0_60

serlhed . .eiiieaes
Sh., wgt. 1 1h

l—cOIL oF T20
INSULATED WIRE
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Telephone Cords

b FOOT GHEEN COTTON DBIFURCATED CORD.

This cord Is used on our No, DXS0T0 telephones; with

2 nickel tips and 4 loop counections, (See {llustration.)

No, DEBOTS Each .......... o $0

NO. DES0TS Shippitg welght £ o, .

¥o, EEI1Z308 5 FOOT SILE BIFURCATED CORD, ns used on onr FX1306
receivers with 2 tips and £ loop connections | Ship- $0 55
plog welght 2 oz}, enchi....... e T e e e s BuSeedin .

No. EES866 Cord Is the same In all respects ns the No. HEL308.
FPrive the same, Shipplng welght & o

No. AB400EF 3 FOOT TELEPHOXNE CORD with 2 melal fips and 2 loop
connections to it No. AX1024A, AEKBIT]I RHeceivers, $0 15
ench. Shipplng Welght 2 O0F.cevissivancsrinssvsassne .

::;“ = AE4AME 3§ FOOT TELEFPHONE CORD, with

RO, AEI03 4 metal tips, well finlshed through-
Lo G T e N P T Py e e R
Shipping welght 2 ox, $0'15

-

No. ARK6083 RECEIVER DIAPHERAGM (Ferroiype). Enach...,
Shippiong welght 1 vz $’0'10

The “Electro” Receiver Cushion

The charm nnd fascination of liztening to wireless
messages for hours is sometimes spoiled entirely by
the discomfort some people experlence from the pres-
sure of the receivers on the ears and often by noise
from the room In which the receiving 18 done, Both
discomforts nre overcome very easily by the wearers
of our ear cushions,

Our Recelver ushions pad the wlireless recelvers
g0 that they feel llke pneumatic plllows (soft and com-
Jfortuble), and belng plinble they fit tightly to the head,
excluding every particle of outslde nolse,

The construction of our Becojver Cushion iz Just
what the name jmplies, for It interposes an ale filled
rubber cushion between the receiver and the ear. They
are very light, welghilng only %4 oz eich and make
the weuring m:] wireless receivers for long periods a
Ph:-rﬁnlr{- instend of o torture. "Tested by profossional
operntors before being presented to you, they come with the highest rec-
ommendntions,

Don't be bhothered hy outzlde nolse or an earache, Gel a pair of our
Recelver Cushions and get every part of every message in absolute comfort,
No. DE1336 "Electro” Retelver Coshlom.....c-covvennnn=sss each $040

Shipping welght 4 oz .
Two cushlons are required for a palr of receivers.

e ——
A eomplete chapter on “SWITCHES AND CONNECTIONS" (s contained
In the “EXPERIMBENTAL BDLECTRICITY COURSK” in 20 lessons which
iz given FRER with one year's subscription to the “Electrical Experimenter
Magazine.,” See gououncement on back cover of catualog.

Dear Jirs:— Michigan City, Tnd.

I am glad to say I received the goods which were In VERY FINE CON-
DITION, The order which consisted of key, Leyden jar condonser, and
the *"Radioson™ detector, are all of the very hest gunlity, T tried the de-
Wewetor out which BHﬂﬁﬁHT IN MESBAGES T NEYER HEARD BEFORE,
and all coming in very lond. Anyone wishing to buy & detedtor among my
friends I will surely tell them of this one, Yours truly, ROY WRENN,

NO. DE1536
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The “Electro” Radioson Detector

“THE ULTHRA SENSITIVE ELECTROLYTIC"

This detector to-doy is with- (ntents Pending.)
out guestlon one of the most sen-
sltive, aml from an npernting
standpolnt, the most sutisfactory
e l!]IllIIJ:f:IIl."tl.‘ll'l.'t]. The Radloson
Is far more sensitive than most de-
tectors and will bring in MessaEes
which eannot be beard with other
detectars,

The Radloson Detector is the
onteome of years of expensive px-
perbments nud  enibodles  features
vew and unlguoe,

The Radioson Detector is the
only detector so  far dovelopaed
which needs no adjusting and con-
not get out of ndjustment. 1t pgn-
not be Enocked out by nearby .
sending  stutions, never loscs jry B
sensitivity and messages come |n
clear and distinet even while the g =
detector Is shalken vislently, Yan
no longer lose purt of an important NO. DEK200
messare berause your detector lost
its :uﬁualluuut If you use the Nndioson Detector,

The acid as woell as all other parts are sealed in the detector, 1t is
absolutely clean and safe, and it s adjusted to itz highest sensitivity ot
the factory, Every Rodloson cartrlilge undergoes five different tests before
it 1s finally sealed. You cannot change the adjustment withont smashing
the glass or by passing n bigh tension current through it. The Radioson
detector Is always ready without gijustment on your part.

The Tailioson is elonn and tompact and easy to handle. Tt works ss
well on n shnky table a8 on a eoncrote foundation. For receiving on board
an aeroplane, shaky boat, train or sutonmohiles where violent vibration
is Inevitable, the Hadloson eunnot be matched and this regurdless of lts
higher sensitlvity over otlier detoctors,

1t I8 necessary to use two dry cells (thres volts) In connectlon with the
defector, These cells may be of very small size, such as a flashlight battery.
A curious part of the fmproved Raidloson {8 that It does not gound at all
like an electrolvtic detector, but the sound coming in over the telephons
reveivers Is exactly the same as thut of 8 crvsinl detector. The sound is
woel sharper and clegrer than the ordinary efw:trﬁ't:.'tin Ly e,

The RADIOSON practically requlres no attentlon, it is always ready for
use und the operator never loses part of n message on aceount of bother-
some as well as annoying ndjustments eommon to every other detector,

Another ecurlons feature of the improvid Rodloson 18 that it tends to
beoome more sensitive with age; the wireleds waves passing through 1t
seem to have a beneficent effect upon it It does not matter which way
the Ruadiosin is hooked up, that Iz, whether the anode or the catlinde is
connected to the aerinl; it works with the same intensity elther way, In
this respect it is cxanotly ke a erystal detector and as g muotter of fact
works exnctly like one,

The Ladloson enm only he nsed with a 2.000-0lm headset oF dne with
highier ohmage. Lower resistances than =0 olims tend to shorten the
e of the detector,

The Radioson Is ab=olutely guarantesd by us in all r:-simf:tﬁ. We
Fuarantee suafe delivory to vou under all clretinstances, We will further-
more refind your money to yvou upon proof that the Radioson is not exuet]y
a5 repiresented Ly us.

Gentlemen :— Knox, Fa.
The Radioson Detector I reccived is o “"Peaclh,™ T am using it nlong-

side of a very sensitive Galenny aud It s not only louder, buf clearer and

lways in adjustment, Y. E, Smith,
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The ““Electro’” Radioson Detector
(Continued)
The Tadiosen Is only solidl complete s sHown, Radlo-
45 K= '? gon exchange cartridges are only furepished 1o users of the
rasaremfl © matramont providing the original cartiidge Is returned to
ey, X us either whale or broken,

Qpecifientions: The Radioson consléts of a heavy In-
silated buase, ob thls §s mounted a very Moege sulld  hard
ribiber stundard, which supports the beayy niekel plated brass spring. The
spring holds the Radioson eartridge In place by a positive string netion,

The curtrldge % asty sunpped In and ont by shnply Mfting the spring
upwunrds.  There are two extri ltrge nickel blnding posts,  Size over ill
$x28ax8ih, Al metsl parts are teiple nickel plated amd hMghly podished,
Base s Telt covered, This extremely neat instrument has olresdy been
introduced In # mmber of comunercinl radlo stations,

The very Dbighest degree of smsitlvity  of the Badloson Detector 1s
brouglit out by the use af our No, DBNYGG Rotary Petentlometsf, Un
gecount of the very minute ntiolnt of current gsed by the adipson only
i potentlometer will provide the fine eontrol that will bring out the hesl
that 15 In this remarkable detector, Of course, n potentiometer i not
sbhuolttely necessnry but sinee you will want the best results attainable i
will pay to use a potentiometer with your todloson,

No. DERS300 “Electro” Radioson Detector (eomplete) . .oe e i $4 50
Shipping welglhit 2 1hs .

Ly

Np. BEROZ0L “Elecire’” Radioson Cartrldge only (see note ahove)
shipping welght 1 1k $2'50

RADIO “DE LUXE” CRYSTAL SET

FORR COMMERGIAL, NAVY AND ARMY OPERATORS

fere [ @ very eMdeut outlt which
syery Mtadie Opceratop  <boubd have on
Hle thble o carty In bix poeket.  TE I8
“The right thing In the right place,
and the right place for the right thing."

o o piare luotlne  wonpd - for that
pleve of eryeinl when the algnnls are
nob coming I strongly, ni more solled
ard DLeokes erestals Iyl neouud I
(lrawer's CUFfLEr,

Oue Wadio “The Luse™ Crystal Sel nob
gitly ebvlites this, iy the high class
minerals furnisbml witl) the outfit will
prvve f fedmm P svnrey aparaior.

Th opttle comddads of & wator ol
dust-proaf, abr-tight e of speciil ook
ptrueting, we por. Hlostration.  The hox
ean he carvied pssily In the pocket on
teepunl of ite Bat pod neat dhape,

It eontains

LRIREN) plece 4 111“!" Pl o Le
O pliege of Cisted (o
e plees ol teated S0,
Furthirnoee, ong 18  Warat Gold Cat-
whitker a2l two ghosphor brooxs cate
Nio. BX3131 whishers of differvut slinpes
It e pob nedesdiry Tor wd 0 iy
Bepe upon the mirlts of our **Radioeitn’ Crystal, ov it s in universal mse to-dsy in all well equipped
Wadlo - Statidns: we will, laweser, adl 4 few wds of vxplanation tonedrning the quality of 1he
fwer dbher mlieru s whieh we furnmich with oor sl
We ige ooly Galona of tue best aml putesl stale, elpeslally stlfetel el vrystals, carelnlly
tested anil wltrn seneitive,
fOur Sitleon I« fised matirinl, fmportel by os from Eoglnmd, and we have a gooil hmnl  Jsoek
of s=yme always on hanil Evmry pleee s seloetald ankl teited, the same i our GRhlena jind Rl loeite.
fhur testeil Mineenls should e haodled only =ity pineers, nover with bare fngers.  We resammend
stromgly the se Of the Gaolil Cajuhisdoor with oie *SHmilboc e it 4 epeeinlly nmbuabie on hoard
ahips, & the golil ean’t mnt ami no axsdation ean seb b Uetween he point of the edbwhilshsE sl the
il neeal,
No. BX3131 FRadio “Oo Loxe™ Crystal Set, av dessribed above

Siipping welght | oAt R AT e $2‘m

(14
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THE “ELECTRO” RADIOCITE DETECTOR

NO. CEKS888

The “Electro” Radiocite Detector $ 3 50
With Gold Catwhisker St

POSITIVELY THE MOST SENSITIVE CRYSTAL DETECTOR MADE

_"f;’fffff.f'ffffffﬁ'ﬁffffﬁffﬁfffffﬁffffffﬁ’ffffffff/ffffffffffffffﬁﬁ-’fffffﬁﬁfffﬁ!f.-"Gfffffffff!fff;?ffff{f

’ — ]
Gold Catwhisler Ultra-Sensitive N
Bakelite Base 22 in. Felt Sub-basa %
wNon jue-out Adjustment Lock =
Guadruple adjusting Range Non Surface-leaking N
Long disinnce testod Rotnry Detector Cup g&

ffffffffffffffffff’fffff.ﬂ'ffffffff-’fff;ﬂfffff!ffffﬁffﬁfff/ffffff fél".fff??ffffffffﬁﬁ’fffffffffffff!ffﬁfffﬁ

There are to-day hundreds of erystil detectors on the markat—many
poold ones, and more bud ones, However, hot few of them are bullt niong
gojentific Hnes, and most of them Jeave it to you o peleolk whntever crystal
you e Lo Use.

Common faults with other dJetectors

Wand oF murble bases. Both leak, and hadly nt thot, particularly the
fitter, due to metialide yelos,

Nearly all detectors are easlly “Jareed” ont

Nearly all haye catwhiskers or eontact points which oxidize readily.

Megl (letectors arg hard to adjust—amnd don’t keep the adjustment,
becnuse they bave no laekitiy arrangememni.
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The “Electro” Raidiocite Detector
(Continued)

They are only as sensitlve as the crystal you use with them.

The “Hlectro’” Radloclte Detoctor vonstructed nlong sciemtific lines by
aur Mr. H. Gernshack, is the outeome of ten years of experlinenting to
evelop a LEAL detector which should linve none of the muny faults listed
whove, Not alone has Me, Gernsback suecceded in solving the baftling prob-
fem, bt the Radloclte Detector hug many otber fine points wot found in
ny other (nstroment, Me, Gerngbock In whose labopratory ecan be found
nlmost every gtyle of detector ever made to-day uges no other type than
lhl:: Ruadiocite. You wil feel the sume way once you have used [t for ten
tninutes,

The Hadiovite Detoctor eombines sclence plus good construction, plus
Lighest sonsitivity Known to-doy, plus Horse-sense. No funny springs,
levers, balls or other expensive freak contruptions fre used. But what
we do use Is the best that money enn buy, Everythlog is on a8 | snerous
senle, no skimping 5 allowed,

CONSTRUCTION

BASE.—We use Bakellte 8§ IN, THICK the best insulator known to-ilay,
ng well ns the most expensive.  Marble, Wood, Composition, Hard Robber
ALL LEAK, eltlier due to poor Inherent ipsilatlon or by surfoce leakage.
On a damp day the best hord robber baxe leaks, beciuse 1t condienses
molsthire, ljlm.-: muking a shunt between llimllui: posts, ete,  Bakelite does
uot do this. Neither does it warp or erack. IT IS PRERITECT.

ADJUSTMENT.—A henvy bronze custing, treiple nlekel plated WEIGH-
ING 1, Ib. carrles a very heavy shaft on both sides of which are attached
two hord rohber knobg 134 in. in dinmeter. Tn the center of tlu-"uhﬂ.'l't i
small tubular rod is [iserted, eareying the lttle thumbscerew R which
In tcrn helds the cotwhisker wire. By this slmple method the eatwhisker
a0 be exehanged for another one In live seconds, Now look at the illus-
tratlon nnd obs=erve the slot In the large casting, )

This simple slot makes it possible to LOCK THE CATWHISKER b
menns of the hard rubber adjustinge knoh “A” WITIHIHOUT DISTURBING
THE CATWHISKER ADJUSTMENT TN ANY WAY WIATSOEVER, The
knob “A* simply locks the central rotating shaft, without displacing the
ratwhisker gy muech ns g milllanth of ao inch, No other detector has any
such wonderful locking fenture,

Twa knobs are used for the followlng repson: For very flue ndjust-
ment one hand rests on one knob while the fingers of the other grusp the
other knob, The hund resting on the one knob simply actg AR A RUAKE,
A moment’s reffection will show thit this method is infinitely botter than
il quiﬂe ligndd sdfust mont. =

Moreover with tlils detector, BOTIT JIANDS REST ON THE TABLE
while ndjusting, All these foptures must nppesl to the wireless enthinslasts
wlo kuow How difficult It Is to adjest the averhge detéctor.

CATWHIRKER—We Turnlsh two of these. One of 14 KARAT GOLD,
Imposgsible of oxldation, the other of plivsplor Wronze,

Most detectors are out of adipstment a large part of thie time, «imply
hecause the tip of the flne catwhizsker oxhitizes, Le, rusts Gold does not
oxidize henee we use it. Yoo will be surprised how little adjusting the
Eadiocite requlres,

QUADELIFPLIE ADJUSTING KANGE —=This womlerfal rapee s nn]j' in
be found In the Radioclite Detector, It positively bests overything for
quick and complete searclilig out of the moest sensitive ceystal <pot.

1. Rotativng the twe lnrge konobs, adjusts the catwhisker for hest con-
tueting pressure,

2. Pushing the knobs from one #ide to the other (35 G, iovetient
allows for this! gives the eatwhisker ample lateral motion.

. The Rotating Dotéctor Cup, rotated by means of the kuorled in-
sulating ring, serves to bring almest every point of the erysinl under the
ealwhilskor,

4. Sliding the Detector cap backwnreds or forwnrds cotmipletos any
porsible adfnsting that can he Imaginel. 2

Finally the detector ean le serewed on the table with the crystal
towards yon ar away from youn.  The adinsting iz aceomplished equally
well eltlior wny,

L
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NOT JARRED OUT.—This is n very important festure. The long fine
catwhisker wire 18 so light that It needs a very heavy knock to displace
It. o deaden any jar or knock we mnpluf( i W IN.’ CK SOT FELT
SUR-BASE (not shown iy ustritiony. This makes the detector practi-
cally jar proof. Think of this when you want to buy a detoetor.

BEADIOCITE CRYSTAL THE MAIN FEATURE.—"\ ietector iz no
better than its erystal.” We come out with this strong ¢lul, supported

by evidence from thousands of users:

BEadlocite Is the most sensitive erystal known to-day barring none, It
ig mare senzitive than gplend, zinelte, or silicon. Evidence ?

We have thousands of unsolleited tostimonlals on  Hand, We
conld print pages nnd pages of them, but Inck of room forbids, If you
want to know more about Radiocite refer to the puge where Radlovite |s
listed in this catalog, N ~ —1

EACH DETECTOR TRSTRED FOR SENSITIVITY AND FOR LOXG
DISTANCE. Before the Radioclte crystal is set in the Rotary cup with
“Huogoninm," it is tested by two eperators, under actual working condi-
tions, Only the very best and most sensitive crystals are uxed in this
detector, You will Be nmnzed nt the sensltivity of this crystal: there is
nothing lke it. Long distance recards are broken every week with IRadlo-
cite, 1000, 2000 miles are every-day performances, Will you nse the best?

All workmanship and finish highest throughout. All metal parts are
triple nlekel-plated and band-buffed. Two very Im’lft' binding posts are
used. The Bakelite base is highly finished. The bright nickel on the
black Bikelite base gives the whole in:trument g rich appearance, not
possible to reproduce adequately In our ifllustration, which at best ' does
the Instrument scant justice.

Slze 3x446x2% fn, “Shipping welght 3 1hs. $3 so
No. CEKSB88 “Electro” Radioclte Detector, us described........ .

“Electro” Cardboard Tubes

We have bngd such a persistent demand for cardboard tubes for
winding radlo coils, Tesly colls, gh frequency colls, phnntom
coils, amd Tor all other kinds of similar experiments, that we
finally declded to lst these,

All our tobes are made of specinl  gray seamless
board aud there are no s=eams showing on nny part of
the outslde of the tube. They nre perfectly No, §2
smooth and elean, while the most S
importunt part fs that all oure No. 61
tubes are uhuﬂlﬂt{*l;f neourmbe goud
Lmrrt-c-li Cround.  These tybes ure

nuilt of specially treated [y,
nre aged and are guarnnteed noc
to shrink even after belng treated
with shellae or other compounnds
after winding on the wire, This =
Is an fmportant eonstderntion. as most ordinary mnillng tubes are not fit for
winding purposes becnuse they shrink after i certnin tlme, the wire then
becoming loose, This ix absolutely obviated by our specially trented tubes,
and they will save quite n good denl of innoyancee, thme and material wasted
a8 must hecome appurent to any experienced Ixperimenter who ling sver had
to do work of this kind., Yes, our prices gre hlgh, but our tubes are worth it.

The ¢olor of the tubes is light gray; stzes over ull are ns ollows:

No. 61—4-11/16 in, high: 418 n. dinmeter: 1,:‘} in. wall

I‘i_'n. L T in. high: 54 in, dinmeter: 3 in, wall
Na, T In, Mgh: 4% In, diameter: 34 in. wll

Mo, (H— Iy, high; 2% In. digmeter: e dn. wnll
N, 05— in, high; 5% in dameter: 15 In. wall
The No, 65 tube s not shown In onr Hlusteation as it s g very large size;
THhie type 18 nsed In our regulnr Noo 4500, 16,000 meter loading cafl. We
guarantee these tubes will plenge you, Onee used, always usod,
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sllevtro" Cardboard Tuoabes
(Continuwed)

At the present thine we ate not |}1'|:-].mr11ﬂ. to furnigh nny othier tuhes than
the ones lsted hore, altiongh we will take orders of speclal slres Tor gquoin-
tities, 1o that ease It mnst sot be for less thin W00 tubes.  Smaller orders
cuytol be filled, Get our prices first

hrn. ﬂlI “]-.:Iu.--:h:u:r 'l‘l;lElill!lllr;:h?;lil:jljl;i; ?ﬂfulgfl'ﬁr? Ej:ﬂ:l. ench...ooannn-, $0_25
‘.\-n. i1 “Ir:lm'lru" ‘.“rl“’"“r':‘!ilE.lfll;l‘f;:;.: 1:1_4':;1:;;“‘.]] t;;:l. o Lal | PRI ; $0.35
l\-u. LK I-:tq-r-trn“ lFnrql'lun,wur;_!m'll'll.;llll:.l-l_: I::E.‘II.EIJIJ‘;_"?“;;:L earh. . ciaeiaaan $0.35
btu. n-f ::1-:]-,-1.-1;'11" ll “rllh““r;!h.;?l‘]jl]t'::;: ':ﬁ-ﬂ:?f'i":f:,h P T | PR $0'25
N fin “Hlectro™ € “ﬂ““""b?l:i.:nrrliﬁé' “'i":'l.';:,:!;tl.rnllh?“:i, P T H] | PR e $0‘75

The “Electro” Galena Detector

WITH A TIECE OF TESTED GALENA AND ROTARY DETECTOR CUP

The preference of many amatenrs for n Heht
contiuet ceystnl detector bis caassil the advent of
our Galenn Detector. To esolve n dotector of this
l':i-]m demanded no partleuldy skill, bat to con-
struet 0 deteetor with EVERY advantage liere-
tofore enjoyed by thix elpss of detectors Ted uired
muel and long study.  And above all this de-
tector is [H'['Rl"'lltt'll it 1 lower price than many
more costly detectors and fur inferior o ours.

With thizs detector It isn’t n case of shnply
another detector on the market with the nsual
nilings of those now on the market.  It's the
application of @ reéally new moethod of adjust-
fng n =ensitive cat-whisker so it will apply as
N i{zhit or heavy a contpet ns I desired on all

£s this by use of the simplest means lmunginnble,
NO, ABEST00 vet &a simple that it wasn't  thought of all
these years. The surest slgn that the “BElectra"
Galenn Detector 18 o Wt Is the eompliment that we have been paid by a
competitor®who coplad it exnetly in appearance though not in material
or working anality, DBetter make sure yoi get the best by ordering the
Rlectro” to-day.

The brse i of salid hard rnbber composition, 15 By, thick, =0lld
standard heavily nickelmd nnd polishod ndjusting serew of hoard ribher
eomposition 1 in in dinmeter, contoct spring of phosphor bronze, nickel
plated and polished ;. erystal contact af phosphor bronze wire properly
colled nnd pointed.  Binding Posts are our Standirid Hard Rublier. The
cup s surrounged by a Enurled filire ring, and cun be rotated, so that
every point of the Galena vnn be reached.

tv reason of the fact thiat the contact spring moves through an are
and the erystal enp moves on au eccentrie, every spot on the cup ean be
tauched. The spring heing held down by a serew ecannoet &llp nnd lese its
adjustment due to vibration, Size of Detector, S¥sily i
No. ABEGTOO Detector complete ns deseribed, . ooenriciniensisess $1 25
Shipping welght 1 1b, v
No. AEKH01 Detector ns deseribed but with a TERETED "RADIO- $1 50
HTE" {'!‘J.'thl. l.-h“‘ ]::I{'!!‘l. there l....;r-.nnguqlli.rnvu----- —
Shipping welght 1 1b.

A plere of TESTED GALENA, set in the Detector-cup with HUGO-
NIUM soft metal is furnished with No, ABES700 Detector and n piece of
FTESTED RADIOOITE set in the Detector-cup with HUGONIUM galE
netal s furnished with No. AEK 9501 Detector.
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The “Electro” Universal Detector Stand

WITH HOTARY SLIDING DETECTOR CUFP

Our Universanl Minernl-Crys-
M1l Detestor  Sthnd was  deviged
by us after long experimenting
and stnnds in o cliass by tzelf.,
It i nsed chiefly for experimen-
il purposes amd has the most
gensitive arrangement of any de-
tector on  the market, It is
hardly necossary Lo wiste words
on the auperlority of this instro-
ment over other simllar ones,
By studying the illostrotion the
many H}Z*'t‘hl'lll‘ fentupres ol this
detector will appeal even to the
Inymanan,

The erowning nehiavement,
howeyer, is fonnd o our new
rotary  sliding eup. The broass
ciup hins o mapssive knnurled fibre
ring nnd the lower part of the
cup Iz fashiloned In sueh o mion-
ner thot it ean slide back and
forwnrd In the metal slhide, ANY
AT OFF THIR DETECTOR
SURBSTANCE ean thus be touched by the detector point. Ours is the first
detoctor to aelileve this.  Furthermore, the entire cup can be slid out
entirely and another one substituted in 5 seconds The upper donble
spring arrangement bas o Blutit brass poeint, to make contoet with the
erystial or mineral. A phosphor bronze cat-wisker contact not shown In
the illostration is suppled with ench detector.

The novelty Is that with thiz Detector we furnish a qnantity of SOTT
NETA L which is packed nround the grystal or minersl into the detector
cup, This soft metal, HUGONTUM, s furnlzhed in n small bottle and
when plues] In hat water lmmedintely melts,  Tpon cooling It becomes
hord ns eopper. A1l metal parts are nlekel  plated and polished. and
monated on g insulnting base, Two hatd ribber binding posts are pro-
vided.

When won buy a detector yon nre bnying the most fmportant part
of your wireless recelving opttit. The finest receivinge @t s no better
thin Ile detector. When you buy the “Electra” TUniversal Detector stand
vou are buying a time teetd plece of appoarnfos that warks not some-
tHmes or onee In n while, baf overy thme.  Yon ean't make n mistake by
buying the best at the price of most lower grade artleles,

THIS DRTECTOR 18 BQUIPPED WITH A TESTED GATENA CRYSTAL:

Mige overall 2léexdi’ =314 in,
No. AEKTTTT New Universal Detector Stpnd, as deseribed.. $1 50
Shipping welght 1 1b. .

No. OETY38 Hugoninm, soft metal, to mount erysials or $035
minerals, oz, bottle, Shipping weight 4 o%.....000 .

No. CUETITR

Gertlomen :— deesoy City, N. I,

Am Just after receiving my Universal Detecior amd Buzzer and am

very much pleased with both, especially the Detector,
ANDHREW SCHMIDLAFPP.
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A WONDERFUL DETECTOR
Guaranteed to Receive Long Distances

50,000 SOLD IN ONE YEAR

GALENA
NICKEL
DETECTOR
CUF AND
BINDING

HARD RUHBER

SoLin
COMP'N AND BINDING
BASE POST

N0, CE32%5
ILLUSTRATION I8 FULL SIZE

Here we repeat them.

BASED—Solld lhard rubber
composition highly pollshed with
serew holes for fastening to
table,

DETRCTOR CUP — Holid
bruss heavily nlekel plated nnd
polished.

CRYSTAL—A tested sensitive

The most remnrkable offer
cver made In Wireless goods, A
Minlature Detector thant does ex-
actly the same work as o $10.00
detector. It is really a marvel
of - mechanled]l ood Radip el
cleney. Hns a wery sengltive
cib-whizker, tested galenn erys-
tul, thot is easily rencwable, and

a hard rubber composition base
slee 114x1%  In. Cotnplete  di-
rections and  Instroctions sup-
plied,

Used In conneoction with sult-
able derinl and [Instruments this
detpetor WILL RECEIVE 1,000
MILEX., No matter if you have
i dozen detectors your station
can’t be complete without €this
Mininture Detector, Thousands
of Testimonlals on Flie.

Just ses the specliications
and then wonder how we do it

4.4 Dolaworts
?w:ﬁ'}!'n-{.

galena erystul that will give renl 33 MM«L&.

results,
CAT-WHISKER Polnted
phosphor bronze wire,
ADJUSTMENT—REY means of
f hard rubber handle that moves
Eﬂ:ﬂ]ﬂ but stays where It I8 put.
INDING POSTS—Not awk-

===

ward but convenlent and sub- 1er-
stantial.

Can you imagine all this for
only 36e? Is there any more

convincing argument than this
Ingtrument that we sell quabty
goods for less than others seil
trash? The testlmonial we show
here f8 only one of thonsands we
have on flle.

Make out your order to-day
;}nd include a Minlature Detes-
or,

No. CE3225 Miniature Detector,
complote ns

soTi el oo $0'35

Shipping weight 2 o

iyt 1y
A A .
A lins iy

e

e F

T
o Adena
L-"LJL-
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The “Electro” Radiotone

HIGH FREQUEN(Y SILENT TEST BUZZER

The “"Electro' TADIOTONE
wias designed and coustrucisd hy
ug Orat in 19212, but 1t Hd not
quite ¢ome up to our expectn-
tions and for that reason wis
not listed by us untll yvery re-
cently. IFour years of expirl-
menting - Hnally  brovght  thlis
wonderful instruront to sucl a
el stute of perfection that wo
How linve no hesltaney In pro-
cloiming it the must porfect ns
well a8 the most ethelent lnstra-
ment of its kind on the market
to-day, erespective of price,

The BADIOTUNE 1s NOT g
mere test buzgmer, it 15 nfnitely
more, Mr, H, Gernshack who
desigined this instroment Labors)
iucessantly to prodnce an Instro-
ment’ which would lmitate the
sound of n high power Wireless
:-?uunn n? heanrd In o =0t of
vhones,  This aetunlly lins been .
fn.'lm-w-ll in the HADIOTONDE, NO. FR1500
This instrument gives o wonderfnl high pitehc? MUSICAL NOTE I the
recolvers, impossible to obtain witli thge ordinary test buzzer, The RADIO-
TOXNE {2 bullt along entirely new Jines: it 18 NOT il ordinary buzzer,
reconstrocted In some matitder, The RADIOTONE hns n gingle fne step]
reed vibrating at n remnrEably e Hiwand, fdjusted to Its most nificiont
fl’fl‘l}lll.’!ll:}' ut the fl:il'l.ul‘_'-'. il silver contnetE  nre msed to mike the
Instrument last practically forever. There §s noching to get ont of order
—fo1 Lhete nre na gt RUPEWH, noo fdjusting serews: wlilidh I Lo sl gpie
procinlin up Imstroment os  unperfected,
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Yeg, the RATMOTONT j= SILENT To Ffact, it 12 80 siient thot vein mupst
[1[Hf"'i:" Your - ear almo=st on tqlij ol it 1o e = I'"_-“”[“'ul sl note. Ir
yorur have to adjust your detector you appreciate Jost what this means.
Noarly all tost buzzers on the market to-day, seream w0 Iowd thot VO
hear them 15 feet and more away. How can you adjust o detector, when
Yo hear TWO BOUNIE, ane outglde of the phones. the other inside of
the phones?  Nothing like this with (he RADTOTONE,  You hear the
soumd where It belongs—it the phones.

How do we dn B2 st the gtoe] mod 1s =0 CONSIrWeto] that it ean
not posslly ereate 8 Iowid sonnd dn the aire surcronnding it,  Then by
aneonstically lnsnlating the eootive olectrival onit, g by providing o heavy
felt boxe for the Instrument, all ovtslde sound Is done aw ny  with
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The “Electro” Radiotone (Continued)

~ The casing is mude of hard rubber composition and there are three
of our well known hard robber composition binding posts. The ones for
the battery connection are black, the one for the detector RIED—a simple
refinement, but lmportant to show I, 1 Co, attention to detalls.

Then too a biz Ffeature—C0M-
PAIYINESS, The RADIOTONE is
grnll and thkes up but very lttle
roon. Just the same, we wager you
will give 1t a prominent locatlon on
vour Instrioment table, beecause it
renlly iz an exceptionally heputiful
Instrument, one you will be proud to
show to your moest eritical friends.

Az already mentioned the BA-
DIOTOXNT s equipped with an ex-
ceptionnlly heavy green felt sub-bage.
This glves the lustrument 4 very dis-
tinctlve uppearance,

The RADIOTONE works best
on 4 single drey cell. Two eells may
be ogsed but we do nol recomimeni
this,. The RADIOTONE ecan be
- operated continuously if desired, It
Tig. 8 will POSITIVIVLY NOT BTICK as
do so many test buzzers on the market to-day, and which must often

be adjusted,
RADIOTONE LEARNER'S OUTFIT

No Instrument lends jtself more readily towards lenrning the telegraph
codes thno the RADIOTONE., An ordinary telegraph sounder outit is
worse than wvseless to learn the wireless codes becnuse every time you
depress the key and hold it down no sound is heard but the first ellek.
It does not resemble in the lengst the sounds heard in a set of phones
when receiving a Rudle message.

The RADIOTONI, however, Iends itsellf admirably to this purpose. It
gives an exnet reprodoction of o Radlo meszage and youn can readlly learn
the codes In less than thirty days with only a little persistent practicing.

Fig. 2 shows what n real lenrner's Hadlo Code Outfit consists of:
You require first the RADIOTOXNE: second n dry eell; third our No,
NE1024 Recelver (706 ohmsd; fourth our No, CEINS Telograph Key; fifth
our No. FR10010 Condenser. A few extra rocelvers may be connected as
shown by dotted lines, in case several of your friends are learning the
econde with »ou. Don't Torget: In all ecazes the condenser MUST be used,

foyom wish comfort, order one of onr No, AXSIT lendbands and an
extra recelver, to keep the receivers to your euars.

INTERCOMMUNICATING RADIOTONE OUTFIT

Fig. 3 shows another snggestion for o modern telegraph line, to prac-
tice telegraphy between two chiums' hopses,

As wlll be pnoted but one metullic ling wire is requlred. The return
clrcult mny be the ground as indleated. Each station consists of ope
RADIODONE, one or more dry c¢ells (acearding to distance): one of our
No. CH1118 telegraph keys; one No. FRIMOGIO Junior Fixed Condenser;
two No. BR1024—70 ohm recelvers (of course a gingle receiver may be
u%drl: one No, DESITHS H-foot recoiver cord, and one No. AXSITT headband.

t will be noted that no current flows when the keys are at rest, and
noe switches are requlred. A call bell i3 not reqoired us the phones will
sing =0 loud that the tome may be heard ten feet away.

As 0 rule young experlmenters get llttle pleadure from the old-faghloned
sounder telegraph sets, because they are toe noisy and parents usually
oblect to the Incessant rat-tat-tat.

No pguch objection to the RADIOTONE outfit. It is silent for all,
EIDE-EL for yourself and your chum.

Sizge of instrument over all 29 x188 n,

No. IRK1800 The “Electro” RADIOTONE, as described. ... ..., q-_g a0
Shipping weiglit 1 1b. S A

A ————

Kt g i Sl i s i i i e ol

Lasssss smansiaie e
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The “Electro” Precision Coherer

Thiz coherer iz usml where extremp
peenracy I8 desired on oall o distonees app
b olb miles, The silver plated, amaal-
gamited  coherer plugs are Mtted witli
mlerpmeter serows, which allew  the
WepewWHE to move fopwnprdl orF Bickwprd,
The regulation is so correct that the
plugs ecan be moved less than 571000 = ;
Ineh ot g thme, All parts are made of ===
burnistied hrass highly finlshed, The No. BIE1295
base s mabogany, No, BIE120 Colerer and Iiwolierer i made adjust-
Whle, =0 thot the sifousth of the tapper vian D regiintol Nize over all

T XILx2 ins.
o, BIEIMS Coherer and Decolierer, compleofe. .o oo vvewon o0 $2'95
Shipping welght 2 1hs,

High Capacity Condensers

Few artleles are @0 o] {o omake god 2ob pood
resuits from, yel are so imporinot an article to the
electrleal  experimenter, as  high capaelty  condengers, 3
Thioge listd by u= here are inade of e viery  best
gradde of rice paper and tinfoll lmpregnated whth paraf-
fine., Capacltios, whille high, are Wleal for telepliones
or ringing elrcults, for experiments with dupltex teleg-
ruphy, drtificial eable eapaelties, wireless wlw:ruﬁuhy.
anid as spark coil condensers, ete, or 4oy serviee wheroe
high capacity, low tenslon eondetser can be ased, The
terminals are broueht ot In oo neat and substiaitial
mnnner, whd elips are sypplicd for mpouanting the con-
densers elther slogly or In pales.

No, FEI1582 High Capacity Condensers (14 $060
-

microfnrad) . Blre 3T XS e iens
No, TRI1G88 MHigh Capacity Condensers (1
microfarad), Slze Ax20% x5, .00 ,... $0'90

N ABHIG8Y High Capacliy  Condensers (2
mlorolnrnds), SiEe 4B XSV XR i icarnns $l -25 i
Shipping welght 2 1b&, any eapaclity
These Condensers eunnot be osed for high tension work No. TKH1583

The “Electro’”” Watch Case Buzzer

The highest grade of muaterinl and workmanship
has been Inecorporated o the “Electes” wateh coase
bugzer Mnstrated Inopur engraving. The buzzer has
a =olld hrass case, beautifully and  dureably nlekels
plated.  I'he springs are mode of phosphor bronze,
with pure pilver contnets, assurlng leng life to the
Biagxer. The insalation s pocfiect,

Thils buzzer Is nueaqualld for n portible testing
instriment, ox It may be cnrried in the pocket with.
ont Inconvenienee Tt ls suitible for any work re-
quiring o comppet and pept buzeer, The sonnd s
lensant, and 682 clear ax that obtained from b

wors of larger dimensions,  Slae over all 186x7G in, No. GED
s GEMGD “"Flectero™ Waleh Ciase Buseer $U 7'[::
Bhippling welsht 4 oox o £
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The “Electro” Lilliput Buzzer

These buzzers represent the latest advanee in all metal
bugzers, The cover and bose are made of gtumped  cold
rolled steel. It has o plyvoted armature. The tenslon s
enslly altered, and the vontact ndjustment held securely by
4 spring nut. The ribbed edees of the cover Epring tightly
over the base, mnking it likewlie readily removed, allow-
ing inspection and adjnstmonts of the moving parts if
desired.  Positively dost and  insect pronf, ‘This i= just
the buzzer to nse for testing the minerals of the recelving
wireless set, as it is ¢ompnet and very neat. Wound to 3
ohime,  Base and cover are finely Jupanned. Size over all
2ix1 5/16x% in, '

No, EEUGS  The “Eloctro Lilliput” Buzzer...... $0 55
Shipping weight 4 oz, o

NO. EESaL

TIN FOIL. We bave 2 prades of tin foll
Hsted helow. For small paper condensers we
recommend onr Noo CE485. Our No, CK8252 |=
intended for very heavy work, such as lorge ca-

3 pucity econdensers jip to 5 K, W. Not less than
NO, CE4345 1 1b, of n size sold,

Emnuu'ue | No, of Sq. Price per'
No. Thicknesses |1 chc foy ‘”,_ Remarks l b !
: Buituble for poper con-l
__OEEm | Ty J 188 (1T e, T | $03_5
CKaese Hesvv L] For lnrge tronsmitling
< s i condensers. _ $ﬂ'30

Slilpplog welght per 1, ooy style. 2 1bs

Solderall

__ ! ﬂr';‘.r_rn_r-:'li'{.-\T_.L E? n wonderful solder and non-
~TT corrosivee lnx combined, In poste form, nnd o -
JSOLDERALL'HI— tined in o collupsible tube, ln!wn,\-s ready for in-
- gtant use. No aclds, rosih or fliux NeCERRArY,
NO. CK1140 All yom have to do I8 to uaserow the cop fram
the nozele of the tube, squeeze a Jittle SULDERALL
on the parts to be soldered, and lieat with o matel, hot fron or torch, and
the work 18 done
Large holes onn be =oldersd tsomething Impossible 1o do with other
solders) by building a pyramid of SULDERALE over the hole and then
applying a mateh or terch at short intervals, so us to moelt slowly,
ndispensable in the Honge, Shop, Garage, Laborutories, for repairing
Kitehen Utensils, Toys, Leuky Plpes, Tin Roofs, Automobile Puarts, Instri-
ments, Madels e, Etce.
WHI be Ffound of the groatest nse by Blectriclung, Telegraph and Tole-
one  Linemeni, lumbers, Gas  Fittors, Automobillste, Motor Cyelists,
lentlsts, Physiclans, Jewelers, Engineers, Cinnpers and Sportsmen.

Hize
of tube Hxily in. 0 30
No. CKI146 SOLDEEALL (Shipplig wolght 4 ne) Per tube. ... .. u
Gientlemen :—

New Castle, N. B.

I purchased one of your No, 1043 Lamps from u “riend ABOUT
EIGHT MONTIIE AGO AND HAVE USED IT VERY CONETANTLY. IT
WAS VERY SATISFACTORY and this s partly the reagon WHY [ AN
NOW ORDERING four Heghis instead of one; AS 1 FEEL CONTIDENT
THAT THEY WILIL BRI ENTIRELY SATISFACTORY, Also T will he
glad TO RECOMMEND YOUR GOODS FOR QUALITY AS WELL AR
PRICE. Yours respectfolly, E. D W, FLEWELLING
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The “Electro” Rotary Potentiometer

(NON-INDUCTIVE). PATENTED FEB, 28th, 1911

There are szeveral unlgue fonturos
Incorpovited In our Instrument which
above w1l thkes up o minloon of
gpace heing only 4 in. dinmeter, the
thlekness of the maln body belng
ounly A5 in;

W nse In this Inetroment o Wil
resletanes . ourbod-graphlte rod  pud
the reslstance of this instroment Is ap-
iroxlmately 300 oluns, a8 experlene
s taugbht us that for wireless aee
only about one hundred to two lun-
dred ohms Is generally ased, we o
not furnish extra rods for thls new
Instrument arnd 200 ghms will ecover
ali the wants of the operator and ox-
erimenter.  The most important port
§ thot the movement is rotary und
not stralgbt on a long rod, ns used in
ont old style Instrument, It will be
reallzed that this is a great advantage,
ag the folory wovement for wirelows
instruments oomes nto force more
and more every yvenr. The adjusting
Enob cnrries o pointer wlileh moves
vver an  empirical senle whileh s n N, BXY2RS
great wdvantage to the operntor as he will alwinye know just how much
1';.Irl‘f'l‘|l to mive his detector and will easily remeniber the proper reguli-
Liam.

All the insulating parts of the instrument are made of mrevlded  hard
rubber which maokes it the most attractive npperntus of Llls =ort evep
pHiaced on the market. Theie Is nothing to shrink or warp on this lnstro-
ment and the construection 18 beyond eritlelsm. You could not buy a hetter
;mtmllltdur-tur even I you pnid ten times the price we are asking for [t
he connection is positive, The Instroment s nlways ready and there s
nothing to wear out or to be repluced, The carbon-graphite rod s embedded
in the hard robber and it will not brenk even If the instrument shonld he
dropped, Three of onr well-knawn bard ruhber blnding posts are prao-
vided on this instrument. Also fwo nlekel plated serews to attach the
potentiometer to table, wall or an instrument board. The polnter ig
nickeled nni pelishel. The sciale 1s molded liglo the hard robher. The
dinmeter af the robber thumb handle is 1 ineh. An ideal Instrument for
use with the Radloson detector.

Sige over all 4x13 in.; welght four ounces. WE WILL REFIIND
YOUR MONEY IF THIS INSTRUMENT 18 NOT ALL WE CLATM O
' AND IF IT IS NOT SATISFACTORY IN EVERY RESPECT. Connee-
tlons are the same as for any potentiometer. Instrument is shipped reads

for instant ise,
Nuo, BXOS  “Electro” Rotary Potentiometer (patented)........ $2'00
Shipping welght 1 1b.

Gentlemen :— Dakland, Cal,
The clrcular potentiometer for which T sent HAS ARRIVED O, K. 1
have it working on my receiving box to-davy and IT IS ALL TO THE
GOOD, My electrolytic detector Is giving GREAT RESULTS: BETTER
THAN IT EVER DI BDEFORE,
I think that this new potentiometer is the GREATEST THING YOU
EVER TUENED OLUT. Yours very truly, E. W. STONE,

Lot us send you free with onr compliments losson No, 0 “The Receiving
Apparatn” of our famons “WIRPBLESS COURSEIT telllng you nll about
“Tutentiometers™

Just attach coupon No, 9 to your order. For Information sgee colored
sectlon of this catilos,
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ADIOCITE

FOR SENSITIVITY

The most wonders
ful of all Wirelesa
Crystals

Uze Radiocite in
your detector and
then forget it

The Wireless Crystal that DON'T Jar Out

BADIOCTTE is the most wonderful of all rndio ceystals, Tt I# more
sensitive than Galena and far more scositive than ANY other erystal

tmineral.
enlly tredted by our own secret pra-
CRES.

The mineral that looks like
Hgquld gold, It has a highly, won-
[I-l-"l"fll”‘r polished  surfnee giving 1t

perfectly  hurnished appearanee,
'l'hiH sryEtnl ik pow In use by sey-
cral p,'m’[*rnmunﬂ and 15 conceded Lo
be the most saviafactory of all, If
jg used with s medinm stiff prhis-
phor bronge spring, or with n stiff
silver wire, abagt No, 30 1k & N
Gauge. One of the Important fen-
tures of RADTOCTTE (& thot It does
not jar out easily. BEach crystal s
tested out Indli'h_lun.lh for sensitiv-
Ity and paranteed. HADIOCITHE
comes phrcked Hﬂ:-ﬂi'ﬂhlh‘ in n box,
wrapped in tin-foll. Full directions
for uze pecompany it, RADIOCTTE
enn be mounted hixke any other cres-
tal: It may be clampod  between
springs, but It i8 best to set it in
Hugoninmm soft metnl.  Money  re-
funded If our clalms nre fnot sub-
gtuntintaad.

Shipping welght 2 oz,
Wo. EE2039 Generous plece of test-

ed RADIOUCITE. Fre- $0‘50

PRI e essersaiighak

The one up-to-date mineral which
every amateor must have.

RADIOCITE is a specinlly solocted

grade of p Fare cryst i ehemd-

{"leveland, Cliio,

Electra Importing Cuo,
i Fultomn St

New York.
Gentlomen i—

Your pivee of rudiocite re-
eodvedld In excellent condition
gl g lind to inTorm  son
that it Is without doubt the
best minernl ever put on the
muorket. It hes any silleon or
galeny  bept forty difTerent
wauysg and boek again. 1 have
tried It out on an Indoor seb
conststing of o plece of bare
copper wire 20 feet long. a1 gas
pipe groumd, o [erty cent de-
teetor omd o piir of 2000 (thm
phones,  This =c¢t wias  used
merely for the purpose of test-
ing Radlocite and the results
obtained “koocked me off my
feet." | have not yet tried i€
o my biz set ot Iir it works
as gol as it dld on the smnll
ge—why, 1711 hoye “some’ set,

Yours traly,
., T U.'Eh
a1 W. sirh St
Clevelnnd, O,
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Specialties

Parts 1istid Delow dre made of e ew seiere cumpsitbon ' Eleetris, Thits muiterial bas
hightst - elecirleal  walue Has wll the charseiepistte propertles of  hanl il lncludlng - et
bimck eolor and high polish, but grester sivvpgth than rwbber. ALL CUTS FULL SI2E

This muterinl 6 not afectal b water or ackis,

Eleeirifn Kol
A0 o, dinmeter
L 1T I 1 PR (711138
sith ' ® 2% thrended
hirass ks
Ne. B092 Eloetrits

Knab, $

eaeh £ 0'05

Shlpping  welght 4
e, per e

Whitle

Hero Ny

besne il

th Em Ll

“'. 9 LLAY
with the speelal knob {1lstrmted. 1t tnoy be w

rarposes.  The dimensioos wee: DiMmeter of komelod Dewil, T8 I letgth

Of dleive, ubout TAL0 i diameter of slesse. i

TYPEWRITER KNOB

bieen Tound vy useful
In Ehe comdreetion of
ey Diednghionts, W

ilitaiel for a o lavger
'||!I"||il||' '.'.j”‘[. i e
A enmvendent linle
Al Thghtening  serew
thiz  deampsl

e Thnih
l|||| | ||“.;

A perdlsient

el for 4 great variety of

No. 6013

b 5 ilbametor of Dol G

slifiie e Iy L\ t/sas sorew Delds The metnd sl i0 place 4w fu the moie of the sleorz.  Shook i

pricioied piliiged.
No, 6013 Typewriter Knob b
Shililng w

L TR

$0.25

SWITCH HANDLE

A Taverite style  wilih by
imafmetors owiog  ba e very
tell  dpepedrekaiee il Rl
ilde. 1 T Ine Ming amd has
b thivewbed | ot Tor 0002

AETU I 35 fw o diameles
No. 945 Electrite Switch

Handle, ench .. . $0.05

shdpplog wolght 1 e giet alos

ELECTRITE HANDLE

ELECTRITE THUMB SCREW

Thix Thumb Scerew §4 maefnl
for o eonstrueting  many Wil
af  lrestoumenis, It m a Ia
pirkle  with  wipelss  experi-
wenters who wee this et 1o
thele dotevior.  Fogulpped  with
prlntee]  serew T dm long
Thirald 8/52. Nimmeter  of
bt 1 hiv Nt —Thls oul ls M. 6011
otk Tl wizi

Ni. 6011 Thuemb Screw, Price each $0-20

Shilpplng welzhy 2 s

|
B

10 |
=
=
7

This handle moy Deowsed Tor &
nimber Or parpoees Dehliles o sl
hiolle. T Is af stttahle i for
bamfles on sporle gaps up te 1 KW
dhee of handle: Dody 115 1 Sreed
projects 771G jo.  Thiv our b nl

R ————

foull wize

No, 6841 Price, doch $0 15

=hlnpding welght 2 o

Wo, 6831

ELECTRITE TELEGRAPH KNODI.

Fsel on vy,
e [ Y% in. dl=
amter, Flas 8,/32
periw bl fn. o Herew
pmpets e AN

No. 908 Elestrite Tile-

g;,:gh b, $0. l 0

shivpire woight 4 o |--F itz

No. 908

THE “ELECTRO'" SWITGCH HAHDLE

A complete switeh lover won

plating of & 1 fno, Hied Kobiber
Typewriter  moly  with - niekel

plotsd  phosphor  brooge  blade

1 I leig K&, 2790
This switch [over can never work [oose
fekr eake opee combael o oad It bs 0 Rend

fight bty p fueked spring fostened frots the boliom,
ih shown o eat. Ao, Dden] selieh Tor o el ers,
imfactive tomers, switch boards  and  doommorabilé

=R tHilL angsmst Uhemskedves 1o the  Eopkltielon.

(v flie omly switeh which cun serer besime looseiisd,

Loy muéh 1§ s worked,
Comprletis | piecliselane conslsts of sosgien pgrs ow
No. 9790 ““Elpetro’” Switch Handls, nn describied,
complele (Shipping weight <4 o)

KEY KNOB

Eleetriie Knol,
[v %= In. JEomoter
anil 35 In.  high
L] wlth /7352
F ihreaded hrass

bbby g,

it d Ma. 507
No. 207
CUT YT fEnoh, epch

' et $0.05
$0.30 | .,

Ipne welshl 4 a1 piir  dige,

F =
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Minerals and Crystals

When you buy g mineral or wireless crystal you are Interested in only

# very few things. Flrat

you want to know

vitlue, EVERY CRYSTAL

SOLD BY US IS TESTED FOR SENSITIVITY. Don't pay more for so-
called “speeinl™ and “extra” grivles, Our competitors' “special” and “extra’

xgrades are OUNN RDGULAR STOCK
that we sell by weight wherever possible,
you get an ounce, not a plece. Thiz means o blg suving to

on delivery.
concern in the waorld.

QUALITY.

Now for guantity, Note
When we say you gel an ounre,
you. Now

We carry more wireless minernls in stock than any other
We guarantee prompt delivery.

Being the largest

buyers and sellers of this eclass of material we nre naturally offered the

fck of the waorld.
rom the B

lowest possible prices,

BORNITE

Used a great deal abroad. Can

be used with a plosphor bronze

contact wire, or with zineite. Mnor-
;ﬂ]l‘.}[lll?ﬂl}' senrltive,

o. CEXMIE B "
srte Bornite, per - $0.35
Shipping welght 2 oz,

GALENA

NO, AE2504

This mineral Is thought by many
to be one of the most sensitive dis-
coverad Bo far. Used to best sd-
vantage by hoaving o fine phosphor
brunge or brass wire spring, slze
about No. 20 B, & 5., presg very
Hghtly on the Galenn, We earry
ouly o specially selected cuble crys-

tul grade,
e $0.15

No. AE2G0E Galenn, per
Shipplng welght 2 oz

OUDBLS .. n.iiisi
COFPFER PYRITES

Very sensitive and very stable.
Even sensitiveness along whole sur-

foce. Not euagily joarred out. lUse

phosplhior bronze contact  wlre,

GUARANTEED 10 FPEERE CENT,.

PURE.

No. CE2419 Copper FPy- 35
rites, per o=........ $0

“:4 -
Eﬁlppini weight 2 oz,

In that way by buying your
1. Co., you buy the hest tested goods that is found at the
Your first order will convince you of our cloims.

Crystals and Minerals

ZINCITE

The aristocrat of all
miverals. Too well known and too
far fmed to pralse it here. Un-
doubtedly the most sensitive of all

wireless

erystals. GUARANTEED 100 PER
CENT. PURE.
No. ABE2417 Finvite, '

PRE O e vssililasiaiiias $1'25

Shipping weight 2 o=,
; T 1
No. OE2US Zinche, % $0.35

Shipping welglhit 1 oz.

SILICON

There are two kinds of thls ma-
torinl:  Silicon crystals and fused
silicon, The former, manufactured
i thls country, is absdlutely unfit
to use; the Iatter, imported by us,
i the only kind that should be
uged. It comes In chunks and some-
what resembles graphlte. It is very
hard and extremely brittle.

No. CEo208 Kilicon, per
Shipping weight 2 oz,

PDE, sy sdm s g mesrn s

No. AE®200a Silicon

B o % $0.15
Shipping welght 1 o

IRON PYRITES

Our Iron pyrites is all imported
Spanish stock that may be used for
yvears without deterlorntion. Very
sensitive,

No, CE2506 Iron Fyrites (Ferron),
extremely  sensitive,

PEE @ sl il $0-30

Shipping weight 2 oz
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Minerals and Cryﬂnll
(Continued)

MOLYBDENITE

This new aubstance 13 the only
one discovered so far which does
net  get oot of adjustment, when
nsed in. a sensitlve Detector, and
when placed near n sending gap.
Muost substénces suffer o great deal
from strong #ending currents, hat
it Is lmpossitile to ﬁ:tmngﬂ the nid-
justment of the Molyhdenite Detee-
tor, and a heavy discharge does not
affect it. Molyhdenite proves quite
sensitlve when distant statlons are
L hei-? ﬁfi;;limlﬁup. "

NI‘.I-.. Bl 1 £ ﬂ -I ﬂ I }I’ b=
denite, per or........ $’0'50
Shipping weight 2 oz

CARBORUNDUM

Speclally selectes] for experl-
menting with the Carborundum De-

tector,  OQuite sensitive,  Used by
commercinl - compunies  for many
Vil s,
No. CHH308 Carborun-

dum, per or........ $0'30

Shipplng welght 2 oz,

TEROXIDE OF LEAD
No. CR2508 Peroxide of Lead, com-

pressed tablets, each $D.30

Hhipping weight 2 oz

MINERAL SETS
No. GE2502 Zincite and Copper Py-

rites (Perikon), per $0-70

B e s A
Shbpping welght per set 4 oz,

MINERAL ASSORTMENT

Consisting of generous pleces of
ench of the nine minerals anid crys-
tals shown on these pages, An ex-
cellent assortment for the wlreless
experimenter,  Eueh mineral in a
separate box, No Radloclte supplied.

No. AEE2348 Mineral
(8 minerals) ........
Sliipping weight 1 b,

Assortment

$1.50

Wireless Code Chart

This ¢ode chart has bheen brought ont by us
pursuant to n large deninnd by our enthuslastie
wireless friends, who ke to hnve the three codes,
the Morse, Continental and Navy, before their eyes
when sending or receiving messages. Thig is truly
a beautiful chart, heing arranged in sueh n man-
ner that a letter or fgure can be “spotted” in-
stantly, without the eye senrching for precious
seconds, The dots and Jdashes are very hoavy nnd
large and can easily be read 10 fest off. There are,
in additlon, a list of nbbhrevinted numernls s gssd
by Continentnl operators: nlzso the gsunl wireloss
abbreviations used by most of the fraternity.

The chart meazures Dx11 inches and I8 printed
on st eardbourd. It will make n fine gddition 1o
any wiraless station and It will mnke the latter
look busluesslike,

Comes In black on white background only.

The latest feature of this srticle is that on the
back we now bawve the Internationg]l Morse Code
and conventional slgnals, also the list of abbrevia-
tions to be used in radlo communleation and as
adopted by the International Radlotelegruphic
Convention. Hoom is algo left for a private code
if desired,

Neo. AK2501 Wireless Code Chart...... $0-lo
By mall, extra $0.08.

el

Oc

WIRCLESS coOES.

AR

They nre mode to last amd rthey” do.  On the rods’ g odr wondeefn
. patent slhdeps, one red amd one black—an exclusive featuee fonund only on
ol ioils=.

BINDING POSTE—uare solld hard rubher
clreult, mauake perfect eonfder and leok el
slies. 5 Inches long. &% Inches high, 84 inches wiide.

No, BXMSL “Eleetro Taner, Jr." (double slide) as described . ., .
Shipping welght 2 Ihs,

Coan't =hort

$2.00

comprsitiom.,
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The “Electro” Tuner
3300 METERS

PTATEFWYTENG TV N 10108 =
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The “Electro” Loose Coupler

BECEIVING TUNING TRANSFORMER
Patented Feb, 1, 1810

While an ordinary tuning
call 18 ndmirably suited Tor
ordinary work It 12 not o sge-
vess where exceedingly  fine
tuning I8 required, 1n fact,
vl the hest tuner canbot
tune within 10 per eent. ae-
CUrHey. Furthermore, now
thnt =0 very mony stations
are working simultaneously,
wie must, bave an instrament
which is eppnhle of tuning to
an  oexceciingly  flne  degree
gind Die nble o ABSOLTTELY

NO, DBE120O2 t;mn out ANY unwinted sta-
thon,

We exporimwented for monthe before we produced a loose coupler within
the reach of everybody. Not alone did we sueeepd but we improved the
old types to such an extent that ours hng a far greater salectivity thon
any slmilar instroment on the market NO MATTER WHAT ITS PRITCH,
Certain fur off stutlong come in guilte londly even If the secondury s
pulled eclenr out ns for ns it will go, that s, the air J(distance betwien
primary and secomdary I8 fully 2 ifnches,  We found the connectlons as
per dlagram to glve best resnlts,  The varinhle condenser is especially
recommended and will be of considerable vilue,  Any  detector can b
used, of ecourse, I'ersonally we prefer the Radlosen Detector ns the
glgnaly come Tn very much louder, f

The construction of the *“Blectro” Loose Coupler Ig of the highest
perfectlon,

Wood parts ave of polished baed wood; metal
tilekel pluted. The wire on the primary is bopre wire
s wound after the lotest process, ensuring high edl-
1% cleney; 3 hard mibber bindlng posts and Bye gen-
e erons moetn) posts are provided as shown, I the

o abmar  a-usmas s oo coomen VILPADIe condenser Is not used, nost No, 1 tomipins
=:i TEOLTTIC T T SoR k£ - rat i Loual ighin LI

-
Lo

g TEn, Beogartiae wisms osen . L LDCCLENCATTE

The secondary I8 machlne wound with green silk eovered wire, ns it
wonld be quite impossible to wind the very fine wire otherwise. It s, of
course, highly lwmportant thont no wire of one laver shofild cover any
other; In other words, the winding must be done with lighest prrecision
only made possible with a special winding minchine,

The secondary, projecting from the right bas n Iarge harid robber
gwiteh handle, whﬁ-h enrries o nlekel switeh Bloade, This Llnde plonys over
6 contact points, o voary the Inductanes, The seeondory coll heads ARE
OF HARD REUBBER COMPOSITION, the sccondary =lides frecly on twi
beautifully nickel-plated bruss rods.  On the prioory one of our patent
sliders is provided us used on our other lnstroments, The secondiary can
be moved back and forth with the greatest possible ense and will not
stick, or require two hauds to move as 18 the case with even expiensive
makes, Our loose conpler s bullt to plek ap wave lengothe np to 806
meters anid as the majority of commercinl and government stations have
only a wave length up to 6K meters, our lnstrument wlll be fouhd to
respond in practleally all cases,

Adjustment: When conneetions ape made and detector iz adjusted,
move secomdnry up to the centre of primury, then adjust slider till siznals
come in loml: then move secondary back and forth, while moving the
switech knob back and forth, till position g found where signals are
Joudest. Now the variable condenser Is ndjusted, Dimenslons: ngth of
hase 12 inehes, width 6 Inches, helght over all 815 Inelies,

No. DBE12002  “Electro” Loose Coupler, as described.......ioo0... $4.25
Shipping welight § 1hs,

0l |
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The “Electro” Professional Loose Coupler

(RECEIVING TRANSFORMER)

The loose coupler whilell we present herewith Is the outcome of long
and eareful experimentation to produce an article that really does away
with o't the objections of the ordinary lovse coupler.

Our professlonal loose conpler hns heen earefully balanced and the
secondary aml primary have beon wotrnd aeeording to the lntest rescarches
In this art, The diameter us well as the amount and the size of the wire
is highly importunt and the tye which we present herewlth I8 unusunlly
effective and we guarantee it" to (o nnything and everything, even the
most expensive loose coupler on the murket to-day will do.

NO, HX 14000

Mhils coupler Is made of hond vilibel, pinne finished mahognny througlh-
out, Primary windlng is of bore copper wire wound by our  speefal
grocess and there §s ahe of our well known patented HWard Rubber Ball
Bllders conveniently locnted on {he side, This sllder mukes perfect contact
on anly one turn of wire at g thme and never wears out the wire., The
secondury wounid with greon 2k covered copper wire s caliulited for
long wave lengths and the crowning feature of it is the seicandnry awiteh-
ing arrpngement atedched to the secondary,  There are 8 switeh polnts
to the rotary switeh which s dircetly attached to the secondury. By means of
Its Enob the secondary enn be moved backwirds and forwnrds and this
arrangement gives the maximum  of ciltcieney In the minimum of time,
partleularly when qulek tuning < nifessary. Thus the switeh lknob s
usml for switching fn more or loss secondnry turns and for moving the
seeondury  backward and forward at the same time.

This fenture ag a rule is only found in “Navy" style ecouplers and
this is the first loose doupler ever placed before tihe pable, making use
of this expensive as well as ultru-etficlent feature,

Kindly notg that the entire secondary rotary switehing arrangement
1= bhullt of solld MOTULDED HARD RUBBER, not wood or composition.
Also note partienlarly that the secondary coll heads are of MUULDED
HARD RUBLBER COMDPOSITION not wooil,

Dear Siry:— Newark, Ohio,

I have one of your Loose Couplers, Filxed Condensers, IDetector and
2000-ohm phones and am able to plek up Duoluth, Minn, (1), along with
other stations, [ can bring them in very plain with Your lupse coupler,

CARL HOWARD.
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The “Electro” Professional Loose Coupler

(Continued )

With this instrument. in connection with other good recelving appa-
rntus, nearly all larfge stutions can be beard without much trouble.

(Spe artlele by Mr, S, Curtls of the U, 8, Navy in December, 1916,
issuer of THE ELECTRICAL EXPERIMENTER. Using this iden-
tival coupler in connection with other spparstus, Mr. Cnrtis on the
') S, & New Jersev, lnving off Massachusefts conld hedr the Nauen
1,1'.;|_-rn1u||;-;| sintlon in broad daylight—8,000 miles!)

Y P  a  e F e e b b L L e L

What other £500 Loose Couper conld perform such an estraordinary
PEsiigh rql ’

Only first ekiss moterin] i wsed in copneetion with this fine instru-
ment. Al nivkel-pliited work Is hand boffel, not merely polished,  You
wlll be prowd Joideed to own this [ustrimient,

There are five Inrge niekel binding posts, twe for the primary winding,
ane for the primnr:: slildor and twe lor =icondnry wltnl bnige, Thiy ik
miuph-r s o wave length of S$.000 meters without the use of o leading
cioll.

The “Electra” Professionnl Looese Coupler Is puoarantecd to o the
work of any professioual looge coupler, rogardle=e of {ts prive, Mitee siEe
of this logge counpler, bpse 153Gx710x736 high, Length of Primary Is o505
fuches: length of Secondary is |" inchies,

o, X140 Professiong]l Loose uuplr'r' o R T A b T $
Shlpping weight 10 11s. 8'0{]

e

The “Electro” Navy Type “3 in 1”” Coupler

PEER OF THEM ALL

N0, AFX1300

With this we pregent an Ingtrument fo the advanced Radlo enthuslast
thnt lne ool i codolerpoict on the morket fo<dny. Theee ory mintgy Navy
Type Conplers on the miarket now, but we feel eonflident that vou wiil
findd In thi=s Instrgment Teatores thnt voil pover ool !HH-'-.'G|.|II||'+]I| sl
f Coupler, We clnim jt to be the acme of perfection of an instrument of
this Kind, ne expense or nioney hnving been sparsd to male It sueh,

We eall this Coupler 5 in 1V for the reason thot it net only has all
the Navy Type Coupler fTeatonres, but ln ndditlon, witls the sane instru-
ment, we furnish o hlgh grade londing coil. a= well as 0 varluble con-
denser, the three instenments befng sl boflt In the one ease. On the
Navy Tweype Congler no =10Tees pte user] whant=acver, the tunloge belne
aceomplished entively by wmeans of retdry kunb= or switches, At ”JE



Every article on this page made in U. S. A. 77

upper left slde voun will find twenty-four switch polnts for the wimary
tuning, while at the upper right there wre twonty-four switel ]ru{ﬂtﬂ for
cutting In single turns, on the primary, thereby glving one furn to the
ixll for every sawiteh pofnt. -

This latter feature is highly lmportant when working with o Audion
or a valve type Detector wlipre excesdingly line tonlbg 15 necessary : this
lmprovement jy oneg only found in professiongl o il s,

The third switeh ot the lower left side controls the variable condenser
which Is al=o nevessary for extremely fine tuuing, while at the lower right
gide ig fonnd the londing eoll. by which long waves con be pumed In with-
out tuking recourse to a separste nstrinient.

The secondary, wound sith =ik wire, is ealenlagted for exten lopg
wave lengths., Thers nre 8 switel poluts te the rotary switch, which is
directly attached to the secombury. By menns of s Knob the secondary
can be moved backwardg and forwnrdls i thle arrangement gives (e
maximum of efficlgney in the winbuum of time, partlenlariy when guick
tuning Is necesg<ary.  Thug the switeh knob is nsed Tor switehing in more or
eSS secondary turns and for movine {lie secoudary backward and Corwarid
ull at the sume time,

With 1lils Coupller most 41l of the laree stationg ean be heard with g
falr slzed nerial on aceount of lts long wuve length, and there will be but
fow stitlons Indeed Trom which you cannat receive with this Coupler,

Only trst-lnss materind Iz used fn contection with this instrument, Al
nlekel plated work Is band bBuffed, not merely polished. Therm are fobr
lorge bhindiog posty ot the left, two smoll binding posts for the telephone
recelvers In frout. The secondary eoll ends grie of BArd rabber vompositiim,
A ub=olutely distinet fenture of this Coupler 18 fonml Iy the et thiat
the front part carryving the varlons switelies Is not of woml nor hard
rubber, hut is of BAKELITE. (he latest eiecrrie produrt and more oxpion
sive than hamd rabber; It also glves the Blelest electelenl Insnlation to-duy
for this work, It I8 a bluck substance, almoest unbrenkihile unil  olffers
much better Iosulation than bard roliwer,

This Bukelite plate Is placed nt @ slicht anels In respects to the appa-
ratus: this makes the working very much ensfer than it it was placed
at right angles to the buse,

The woodivork us<od thronghont is malicgany, handrubbod, pinoo Baish,
You_ will be proud of this masterplece of Huodio Ingtroments,

Dimensions are as follows: 19 fn. long, T3 in, wide, 6% In. Lieh, Ship.
plog welght 14 s, . o
. < I w Ll o v r 1 —_— . . ' .

No. AFX1509 The “Flectro Navx: Bup "3 In 17 Coupler, us £16.00

deseribvd, el

The “Electro” Vario Selective Coupler
CADINET TYIE

In presenting this outfit the
only Introduction nocessary, s
canslderiitlon «of the fact, thnt
an outfit of thiz type convineed
the Ik T, & W. Railroad thnt
torg dl=tamnce  commiuinientlon
with fraolus In motion cnreyving
gmall lbw nerials was not only
possible, bhut ecwmlnently  prac-
tloal,

It consists of o highly se-
lective fngduection conpler of the
cabindt byvpe in whieh pll tun-
ing Is dime by switehes geting
o swlteh polnts,  eliminting
sMidirs  entirely. There  are
three of these switclics:  onp
marked primary, aviig 25 ¢don-
tant -podnts, anetlier secondary
with § cortaet 1-r-|||!“=, nudd e
third a londing elrvuit Tor looge N, FER 11000
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wave lengths, having T contact points. This outfit can tune to wave lengths
from 100 meters to 3,000 meters anid Its gelectivity 18 so perfect, that with
4 stations sending at one time, we have been able to select any one station,
eliminating the others entirely.

The finish is superbh, the entive cdbinet belng made of highly pollshed
mahogany, with switclbes controlled by hard rubber handles, and the
binding posts and metal parts of brass, nlekel plated. The slze 9x9x2 in.
and weight of this outfit (less phones and detector), being only 2 1bs,,
especlully recommends It for service under conditivns where space is at o
preminm or where weight must be kept down,

The loudness of gignals reeeived is due to the varlometer effect Intro-
duced in this outfit which ellminates all open or dead ends In the windings.

This is one of the smallest and most compnet long distunce wireless
recelving oulllt manufactured and we partlenlarly recommend It FOR
RECHIVING TIME SIGNALS as sent out by the various U, 8, Government
Wireless Stations. The ontfit may be used with any type of detector anil
any phones but we partictlnrly recommend the use of the No. DEKS300
Radloson Detector and our No. GXG066—2000 ohm Government Phones.
No. FEK11000 “Electro’” Varle Selective Coupler (no phones or $6 50

dotector). Shipping weight 5 Ibs..oo..... deeseanda e
No, AHNX11001L “Electro™ Yario Selective Coupler, tomplete with No. GX8606

Government 3HHW olim Phones and No. DERKSHN $18 m)

Radioson Detector., Shlpping weight 10 1bs..o.oen .

The “Electro” Loading Coil

I order to recelve messages from sti-
tlong using very long wave lengths it be-
comes necessury to use o loading eoil in
order to inerease the nntural wave length
of the ordinary tuning coll or Inose coupler.
Our loadlng eoll hins 01 wave length of i e-
proximuately 5,000 meters. If placed in seriesg
with elther our No. DXS{86 ar No, BXW50
tuning eolls, or our No. DBE12002 coupler
(in serles with the primary) or our *Inter-
state” outfit it becomoes possible to ealeli
tlme slgndale from the Arllngton Govern-
ment  stiatlon  using 2,500 meters wave
length;. These stations can not be heard
with the ordlnary tuner or ecoupler, its :
these instruoments usanlly do tiot go he- =
Yond 900 or 50 meters wave length, The ND. BEHS487
use of onr londlog eoll ennbles one to recelve messages from almost nany
station, no matter whut Its wave length, up to 5,000 meters, the capacity of
your outflt Is increased enornously as you can practically receive most any
messnge from any rodius,

There ure six steps, ench switeh polnt representing npproximately 800
meters wave length, and by simply revolving the koob most any wave
length can bLe obtained. Of course, it must be understood that either o
loose conpler or a, tuner must be used In conjunction with this instrument
as It ennmnot be used by itsell alone,

These progressive tinmes when your amatenr {8 only satlsfied with ro-
cefving from only the most distant stations our “Eleitpro’ Lioading Call
i of especial value for Buropean stations use long wave lengths exelu-
glvely which cannot be recelved without o loading coil such as we offer
here for® so Jow and reasonnble a price,

Weg cannot praize this wonderful instrument too highly and ence used
Fou will not do withemt It. It is made entirely ef hard rubber composition
with large hard rubber handle and hord rubber binding posts. All metn®
parctg are nlekel plated and highly polished; its size is in. in dianmeter
and 14 in. in helght. The dlametor of the hard rubber thumb handle is
1in. 'WE GUARANTHE SATISFACTION. $2 50
No. BEKBMIRT Electro Loading Coll, as described. Price......., »

Shipping waight 1 b,
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The “Electro” “Trans-Oceanic” Undamped Wave
Loading Coil
15,000 METER COIL

There is a distinet need of an extrn long wave 32 IN. HIGH
logding Induactance for nse In recelving the long
distance undamped signals from such stationg as:
Nauen-POZ; Eillvise—OUT: Arlington—NAA; Tock-
erton—WGG; Darlen—NBA; Clifden—50N; Sayville
—W=&L and over twenty other high powered, long
wave stations in all parts of the worlldl. As an
example, the Nauen, Germany, station (call POZ)
transmits on either of three waves, vig.,—0.500, 19,400
while 12,000 meters and 10,000 to 140000 meier wive
lengths are quite common among the pewer, long
range stations. What thrills and what faselnation
for the amateur, now that we have placed him in
n position where he ean recelve messages dally
from Germany on o moderftely small aerinl!

Bueh elreuits as the Armstrong, which utllize
viiecunm  tube oscillating relays, in owder to lear
stations working on waves of 10,MK to 15,000 mefers
length, absolutely require a fest-class inductnnee
gauch 68 we present to our patrons herewlth. These
waves oan not be received otherwise,

We are confldent that our “Trans-Ocennie” long
wave tuning induoctance will meet every demand
that enn be made of It. It is adjustable by means
of a seven-point switch mounted on the base in a
convenlent position, as shown in the illustration,
which [sww the way does the instrgment but scaot
justice. The inductance of the winding has been
carefully balanced and properly divided up In six
pquil sections, in the latest approved manner So
that when used with a four wire, 300 foot fat-top,
41, shaped nerial, ploced 100 feet nbove the ground,
in conjunction with our Navy type or other large
sizge loose coupler, wave lengihs op to 15,000 meters
and more can be enslly tuned In., ‘Thizs conglders
that the loading Inductance ls connected n series
with the aerinl and the loose conpler primary.

The long wave lengths mentloned dare nlso within
vour range when the coll is used in the secondary
coupler circuits, as for instance In the Armstrong
hook-up, which requires fwo of these coils for the
gecondary or vacuum vialve :*h'vuliu (for exnet n-fel:n__-
setlons seie The Electrienl Experimenter, pange (6GZ )

'Iilcirr:'nmr-:!h. 1%916; also t]‘u'l:.';f.' 4!'1-‘4} .}nnu:;r;_ I]H'Lri. h;a;_uq- NO, HEEK4H00

nd page 337, November, 1015, issue) and one for

?helu&-r]ﬁt or primary circuit unless you intend using 15’[“]0 METERS
a specinl large ¢ize loose coupler capable of tuning in 10,008 to 15000
meter WHves &lri.--_-tl{, when only two are required, If this indpetance is
employed with a 500 foot flat top. e design aerial, placed 100 feet anhove
the ground, IT WILL TUNE TP 7 () 20,000 METERS WAVE LENGTIH,
when ased with any standard large slze coupler, such s our Navy type.

Ordinarlly and when i small loose coupler of $.000 to £ meters
wave length eapacity, such ns our “Navy type,” la used with a vaeraum
vialve deteetor (“beat” producer) the following auxiliary apparatus is
necessary besldes three of the “Trans-Oceanie’ inductances:

Three 001 M.F., No. D'X9241 and two 0004 M.T.; No. BEKH240 variable
 mdenzers: one No, ABE1G00G 003 M.F. fixed variable condenser. It is
presumed of course that you bhave or intend to procure the loose ceupler,
voennm valye and phones, which latter should be of 2,000 to 4,000 ohms
resistance—the higher the better,

Ediyn '_.'J
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The “Electro” “Trans-Oceanic” Loading Coil
(Continued)

If a “tlkker" 1s used for Interpreting the undﬂmped wave siznals
then the apparatus required includes two “Trans-oeennic” loading induet-
ances, one for primary and one for secondary clreults; a “Tikker” acvross
the stopping (fxed)  condenser, No. ABEIO000 type; our “Navy type”
poupler: two No. DX0241 001 M.F, variable condengers and ‘phones, No
detéctor or vaenum valyve I necessory, The Tikker should make about 200
interruptions per second. Dr. de Forest found that a crystal detector re-
duced ‘the glgpoal strength on long allstance reception but one may be
used for ordinary work with the Tikker. The sound or piteh of the
recelved slgnal ean be altered ns desired by varying the capacity of the
viurinhle conidensers I the Arnmistrong cireaits: in *“Tikker” cirenits the
plteh 8 varlable by clanging the cpeed of the Tikker Interruptions.
Gond hook-ups and o discnssion on “Tlkker” efrcuits are given on page
632, March, 1016, ELECTRICAL EXPERIMENTER.

The “Trans-Oceanie” long wave indietance mensures 32 INCHES HIGI
by 8 inches square at the base. ‘I extra heavy tube is machine wonnd
with a slngle layer of single sllk coversd, pure copper magnet wire of
fimiple size to keep the olmle reslzstance down to a minimum. SMALL
COILS WOUND WITH FINE WIRE PRESENT A HIGH OHMIC RESIST-
ANCH AND CONBREOUENTLY A HIGH DAMPING BRFPECT, THIS IN-
DUCTANCE HAS THE LOWEST DAMPING FOR ITS SPECIFIC INDUCT-
ANCR VALURE, OF ANY SIMILAR INSTRUMENT ON THE MARKET—
BARL NONE., The taps from ehcl sectiom are bronght down inside the
fnstrument and through the Lollow base to the multi-point switeh shown
in the Husteation. No more rencliliy up in the air and tiring wyour
arms while adjusting the induetanee.  All wood-work s hand-polished
mahogauy, rlmiu finlsh. Metal parts heavily nickel plated.  All parts sub-
stantial amnd well designed. Nothing to wear ont or cpllopse at a eritical
moment, The “Trans-Oceanie” is really n commercial Ingstrument 1o all
respects: 0 desiion, workmanship, efliviency and -appepranee.  Order it to-
E:IHFIHEI hﬂmrnu{illrmlb : &

N, HEKA4S “Trans-0ceanie” TUndomped woave loading o
l’ri[‘ﬂ ..........-...........-..........E.... ------ RN NN NN $B'50

Size Sx8Sx32 ln, over all. Bhipping welght 15 1bs,

The “Electro” Sliders

The accompunying cut (actual size) shows our
hard rubber boll-bedaring slider (potented Feb, 1
f et LRt 1910y, It Is the acwme of perfection and surpnss=es in
; - efficleney, quality, secokacy, ony sllder ever {rlnoed on

| FPATENTED) the market,
! § e As it 18 non-metallle, It slldes over the rod with
~ FEB, |_! astonishing ecase. NO MICROPHONIC CONTACTS
- {E"_._l . finre IIIIHH“’]“ wiih this =lder, nio jII ts fir the Lelofluome,
1 19 The brass ball iz pressed evenly on the tuning coft
o - wire, while the pliosphor bronze spring which makes
contiaet with the rod, presses firmly on the ball, en-

e guring perfect contact at all tlmes,

No. CEbo9g It ean nevor stivk, but desponds at onee, quickly
. ” _ and with astonishing ense. ALL OUR INSTRU-
MENTHE ANE TROUIPPED WITH OUR PATENT SLIDEE, WITHOUT
EATHA CHARGIE.

NOVEL FEATURE. We hive deviged the spme sllder In BRIGHT RED
COMPOSITION, for the Aerinl slide, and therefore equip all onr donble
glitle tuners, couplees, ete,, with oneg biaek and one red slider. This original
fegiture is o distinotive departure, We lead as usual. Blzes over all 3ixTex1s
fnceh, Our pew slider fits any Y%-inch sgqoare rod.,

No., CE2222  Hard Rubber SHder (bloek) complete with Dall and $0 35

BIEITIE ol o's wiauiinn s sainsneinauaisoss e ssssnissss A N R R i
o, {Es200n Hard Robhep Slider (red} complele with ball and o

!prl“g ......;ii.l-l-...p,q.l...ll"l llllll R R EE L BN AR R N RN LR L $035
Shipping welght § ox each,
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The “Electro” Junior Fixed Condenser

THE CONDENSER THAT IS COPIED BUT NEVER EQUALLED

The *Hlectro Junior” Condenser 1s the
ontcome of long experimenting and s the
SMALLEST ANy NEATHEST wireless con-
denger ever pluced before the publie, It
has the Jargest sale in the TU. 8. of a
condenser of this elass. 1t i= entirely
made of hnrd rubber composgition and has
hord rubber Bioding postg.  Size over all
20ex14y in., weight 3 ounces, This con-
denser |8 used miostly to sllunt neross the
telephone receivers and is invalvable for
any of the mineral detectors. We gunr-
antee that the sipnals will come in folly
95 per vent, stronger with the additlon of
thig condenger., A dovel Hen In connec-
tion with this instrument is thnat the din-
gram of connections 18 pressed right in the NO. FE10010
condenser top as seen in illustration, (kx- _
planation of dlogram (see L) T.U. telephone receiver (or receiwvers); LU,
UTunlor” fxed condefi=er, arrowz ro to detector and battery, as the cise
may be.) Of course;, the condenser cin be used in other parts of the eir-
eult and two or theee of {hese In any wirelesa stntlon will prove a great
addition., not alone on aeconnt of the nent appearance of the instrument
but tlse on geconnt of the beresidsed recelving ranee of the station. The
condenser {tsell is sealed in the case and there are no parts to get loose
nnd form bod connections,

Upe use for which this condens=er s particularly adapted is in the grid
circult of a voeuum type relny such as the Aundion, ete. It i8 Here that
its smnll eapacity and special constrpction make it particalarly valuable,
Here also does its superior dielectrle prove valuable for the ordinary surge
that ocenre will never bredak dewn s Insulition,

A compurntively recout developmient of the regenerative elrenit snch as
the Armstrong mokes uyse of small tixed capacities, For this purpose the
No. FR100ID Junter Flsed Comilenser = hoed to bWeat, Tts eapacicy |s right
and fixed and above all every condenser s exnetly ke every other one
al Itz Kind moaking thewm perfectly  balancid and interibtingedlile.

(f conrse o very common nee Tor the Noo FRUOM Jundor Tixed Con-
denser §s as o bloeking condenser where o very small capaclty eonyvenlently
shigped anid econvenient for connections j8 required. Tt is then simply con-
nedted In serles with the cery=tnl detector,

CCAnotlier ase Tor this condenser thot 1t low price and size makes par-
tienlurty u=eful f= In conjunction sitlh the test buzzer where It can be
uwed to produee g better wave form.

This copndenser will positively Inst g lfetime and cannot be qun-:‘rlll"i:fl
nnless voip ecotinect It aeross the spark ooll, CAPACTTY is AG5 AL ¥
Ne. FR1I0GI0  “Eleetro' Junior lixed Condenser, ns described. ... $D GO

SEhlpplne weight 4 oz,

Gentlemen i — West Hoboken, N, J.

Some thme pgo T poarchased one of your ““Interstate” recelving outfits,
and 1 Awishh to soy thot this owifif HAS FAR EXCEEDED MY EXPECTA-
TIONS.

A friend of mine purhosed n buning coil (o B2.00 ¢oll) Trom anotlisre
firm in New York ity His voil is foor inches thick pnd a litile longer
than the one on my ontflt and yet I enn tome the Navy Yard, the Herald,
and several other siations, BETTER ON MINE THAN ON IS,

The “Interstnte™ is the BEST OUTFIT TTOR THE MONEY that could
be purchased. Yaones truly, EDW. 4. COTTERELL.,
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The “Electro” Rotary Variable Condensers

17 PLATE
SIZE

$0) 50

43 PLATE
SIZE

NO. DX9241

The best rotary varitible condenser made.

While the rotary wvarioble condenser of the slde plate wvariety ig mot
a novelty to the wireless amateur it was never manufactured by us until
all the Taults were eliminated and a few virtues added. The rotary variable
coniensers we present here, have exclugive fentures which make them more
valunble than others, yet, a8 usunl, our price is lower. Consider these
three featureg alone and you will be convineed: FIRST—THESE CON-
DENSERS ARF THE ONLY ONES MADE WITH A TRANSPARENT CASE
IN WHICH OIL CAN BE URED WITHOUT IT LEAKING. In this way
the condenser capncity ean be lncreased FIVE TIMES and at the same tlmne
the comndenser can be vsed on higher potentinl currents thon air iosointed
vondensers, Nexi, this condenser ig the oill¥ one now on the market pPro-
videgd with screw holes =0 It can be scerewed down to @ table or instru-
ment bhoard,. THIRD—THIS CONDENSER IS THE ONLY ONE NOW ON
THE MARKET WITH (CONNECTIONS AT THE BOTTOM a8 shown fn
the Mustration. This form of constructlon costs ug a whole lot more but it
makes a better instrument and cleaner wirlng for youn. No longer is it
necessary o ron ull.ﬁlght.l‘}' wires up to the top of your condenser, for
our connections are only %W In. above the table level, Cover Is made of
highly polished hard robber eomposition with a Iarge scale that is easily
rend. The handle s Enurled umlI n very convenlent size. The polnter js
very rigid and ¢lear and the handle has an exclusive feature permitting
of it swinging all around in a complete are or stopplng at the maximum
and minimum capacity. IMlates are of q special metal alloy, properly spaced
with separators milled to 0005 of an inch, and so supported that they ean
never glip or short circuit, The base Is of one plece of hard rubber compo-
sition, with a benutiful finish that will stay on. The case is a special hard,
clear flint glass cylinder, nud by an exceedingly simple arrangement be-
tween same and the base, ofl may be kept in it without the slightest
possibility of leaking. Binding posts are our c¢elebrated hard robber
which look fine, make perfect contact, vet cannot be short clrewited. If
you want the finest votary variable condenser ever bullt get the “Electro.”

"'
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No. BERO240 has 17 plates and a ecapaclty of 0004 miierofarads,
So. DXU241 has 43 piates nnd o capoeity of 001 microfarads,

Na. BER9240 “Flortro" Rotary Varinble Condenser, 1% Plates, $2 50
Elae‘ “5&:23‘3 i“ """""" L T R FE AR e As R a R .

Bhipping weight 2 lbs.

No. DX0241 “Eleciro” Rotary Varinble Condenser, 43 Plates, $4 00
HI!-E 4%‘2?’{-} ln ........... N NN RN N R .

Shipping welght 3 1hs.

The “Electro” Fixed Variable Condenser

THE BIGGEST VARIABLE CONDENSER VALUE IN THE U. 8.

This s one of the greatest Innovations ever originnted by us. Thils
conienser EII‘:[‘I’E!PIII'_".*I our No, ABFEMNK womd cnse type nnd hns the
Tollowing striking improvements. Tlie rase tontains two filxed condensers
of different enpacities. If the switeh lever §8 on point 1 thé two conden-
gers are In series; thizs s the lowest viapacity avallable. I lever s
maoved to polnt 2, the smallest condenser is in . clrenit, On point 8 the
lirge. vondenser Is placed In clrenlt. Thus it
will be seen thit three distinet eapacities are
Frnriritlll for In this condenser, [t i= n roven
act that diferent stations are heard with vory-
Ing degrees of Intensity, nll de wending on t.ﬁe
capacity of the prouni ||_|]|g1-k!!nu'l candenzer,
Very few persons realize that they canunt hear
certain stntlons for the sole renson that thelr
ground condenser is either too high or too low
it eapnelty,  For that renson this new style
condenser was evolyved by us and It has Tound
the instant approvil of thousands of wireless
enthusinsts,

it is of esperin]l value when usmd on  pe-

generative wave clrenits where a varinble Con-
denser iy desirable. yet fixed capoclitles are eg-
peclally needed, It also fits in perfectly on NO. ABELOMNW
smull receiving outfits as either a primary or
secondary looge coupler condenser. Its convenient shape and rotary system
of operation Is what will make Itz fArst appeal to you. Then will come
e wmikl“g qualities that will convinee you that our clalm® are not exng-
rernted.
” This instrument iz built on strietly sclentific principles after the latest
researches in ¢ondenser building. A special grade of dielectric is used il
the capacities of the condensers ure correct and balaneed to mest gl regular
wireless requirements. The switehing srrangement is unique nnd we ghso.
lutely gunrantee that nelther the awiteh Jever nor the switeh binde will
come loose even through excessive pse of the instrument. Conticts are
of the self cleaning low resistance type.

The case is of solid bhard rubber eomposition, as 1= nlso the thumb
screw, which Intter is polished; there are two stops to check the lever.
Our illustration _deoes the instrument but seant justlce. It must be seen
and worked to fully appreciate it.

Sizez are 4 in. x 136 In. Shipplng welght 1 1b, $1‘25
No. ABE100M “Electro™ Fixed Varlable Condenser.........

Dear Sirs— Vanceburg, Ky.

I recelved Jhe motor all right and T like it very much, alse “The Elee=
trienl Experimenter,” which is a fine paper. EDNGAR PURDOM,

-
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The Gernsback Rotary Variable Condenser

Patented July 23, 1012

One of the most Important
instryments in the wireless
receiving set is the rotary
vitrinble condenser, yet, it Is
atriange to note that lttle at-
tention and experimenting
hias been devoted to mnking
it more perfect than rotary
Ly s using intersecting
lates, Slide plate condengers
imve foylis thiat are hard to
ellminnte, such as, shorl ole-
cniting, Jamming. low ci -
ity wnd Impossibility of get-
t.lIl}':' serd capacity, inability to
use In a horlzontal position.

We therefogre devatsd our
sittention to the solutlon of
JE tlwI r;:lur:r L-ulln'mnnr-r problem,
- . : and hnve evolved a new type,
N0. DX3500 using nan entirely new :1III|E=
chunienl princlple of operation
eliminating ALL the defects of the rotary plite type. As will be seen by
the illustration of the rotary condenser, the workihg poarts dre entively
encaged In o neat onk box, finished 11 the naturnl geain and bighly polished.
A large rubber handle that 1% in  the handiest position bnagluable
is used for manipulating the condenser, while n pointer indicgtes the pro-
portion of the total capacity in eireuit, on o neat seale. 'wo of our lard
rubber binding posts are used on top of the box th make the connections
to the recelving set. The ppparatug belng entlrely contained in the oak
case, munkes the condenser dust-proof,

As for the working parts, it may be stated that these aro far simpler
than condensers nsing intersecting plates. The partg work In perfect nni-
son, with no friction or opportunity for wear. It I8 Impossible for the
condenser to get out of order In consequence,

Among the many Tentures embodied in onr
condenser, we may state the most important as
follows: The working parts do not Intersect,
and nothing can himi: or drop Its adjostment.
The conducting surfaces belng separated by one-
thousundih port of an inch of dielecirie moaterinl,
glve the tondenser nn extremely high capnelty,
which Is guatantecd by ug to be at legst ten
fimes that of any other vnrvinbile conidenser of
egunl dimenstons, The fnsulation is perfect, and
hreakdowns pre impossible.  Howeyer, it must be
nnderstood that this 8 a receiving vondenser and
ot toe e nsed oo g traosmittinge outfit or other
souaree of high tension carrent, It will not break
down under statle corvents fromw the alr whick
flow through the recelving npparntos,.  No plates
with shiarp ediges belng dsed, ledkige 15 Tmpos-
slhle.  SBhort-circuiting of the eondenser is im-
Fus:—til:le under any clrenmstuneeés, The parts
wing slmple nodd working with little friction
or wear, rive the appoaratus g long Hle, Tor in
u:c{-eig;r :1f ihthller rcrrlf:lﬂnﬂml'sl. b -

. ’ . iz lool-proof, nothing being in sight or
SICE RSy LR exposeid 8o t[lnﬁ‘. it may bhe ?nmperé'ﬂ with. This
varinble condenser will work In any position.  We have made the appa-
ratus with the hondle on the side, so thot the arm of the operator may be
rested while adjusting the rondenser, glving greater accuraey, and less
effort In the manlpnlntion. Xo fehtoning screw or nut s neoded to hold
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the adjustment st one place. Tt Is self regulating and holds any adjust-
ment after the handle has been left af the point desired. No amount of
shaking or vibration can affect the adjnstment.
Finally, It is the best condenser at any prieeé on the market, anid you

cannot afford to use the others If wou wish the mupximom effiviency,

As usunl we lead—others follow—and copy.

Size, lLxOx4%L Inchex CAPACITY 01 M, F. 5400
Neo. DX3500 Gernshack Rotary Variable Condenser (Patented) . . .

Shipping welght T 1bs,

The “Electro” Professional Wave Meter

FORE WAVE LENGTHS FROM 180 TO 1,800 METERS

The up-to-
date wlreless
dmatenr  to-day
WALNtS fopre i
a sending or re-
celving outfit
or bhoth He
wants o know
what he ig senqd-
ing and what he
Is receiving, Re-
alizing therefore
the need of the
radio  enthusigst
for an acceurate
megsuring in-
Hirument we -
vated »n  great
deal of time and
money to  per-
fecting one that
Wil Prodiuce
the maximuwm of results with the simplest of instruments and with a
maximum of accurney even when in'the honids of 0 mere iy e,

Our Professional Wave Meter enables von 1o easily find out what wave
length you are emitting aud therefore fo thne your station to com iy with
the law whicrh reguires an amoteur s=tation to use a1 wave length of N
meters or less. The lnw goes further ond siys vou muost emlt a wave
with a deergment of 1710 or Iess.  Owr wave meter onnbles you to an tune
vour statlon so it will emit 1 wave form acteptable to tlhe EOovernment,

In other words, our Professionpl Wave Meter enables voun to  resd
wave lengths of elthier receiving or sending stations, also to n{";tuln capaci-
ties, inductanves and decrements, and then when yon are through using
your wave meter ns such, JUST ADD A LOOSE COIMLER, TAKE OFF
YOUR INDUCTANCEH COIL AND YOU HAVE A FIRST CLASS RECEIV-

ING OUTFIT,
WHAT IT CONSISTS OF:

Our Professionn]l Wave Meter consists of two standard and gecurately
woumd Inductnnee colls on 2 =easoned and l;mll:ﬂl:r-d miahogany form having
fwo nent separable contnectors convenlently mounted for connections to
either of the colls, This form = also colled the exploving coll, When
not in use It sets on o handy per on the polished mahogany hase. For
eonnections we supply o 5 ft. sllk cord.  "The detector is our stundard
No, ARKST0L RADIOCITR DETECTOR whode sensitivity Is so well known
that it requires oo further mention. The condenser I8 our accurite and

When ordering one of onr Wnove-Meters, let ug sond you free with
our compliments, lesson No, 14 “Operntion of the Instruments™ or lesson
N 10 “The Mathemntics of Wireless Telegrophy” of our famous “WIRE-
LESS COURSE" containing evervthing about Wave-Metors.

Just attach coupons No. 14 or No, 19 to your order, For further in-
formation see colored section of thils ecatolog,
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The “Electro” Professional Wave Meter

{Continued)
never varying No. DXD241 that Is a8 pear perfect as a condenser cgn be
made, All are mounted on a henutiful hand rubbed pinno finish mahogany
base that will be an ornament to any stntion. The entire Instrument rests
on soft robber feet for extra insulatlon. The directions that we supply
ire as complete as it is possible to mnke them and yet are so simple
that they require no expert or trained user to get perfect results with the
instrument, For readings we gupply an accurate plotted curve that g of
rourse abzolutely essentinl. Altogether ever part is of wvery hlgh grade
and assembled by expert mechanics so it wiil last anid always be accurate

und relinble,
OPERATION :

Po you want to find out what your emitted wave Is? Simply bring the
standurd induetance pear your sending helix or oselllntion transformer,
Move your condenser needle to the position where dignals come in loudest
in the recelver, Note the reading on your condenser and look for that
reading on your curve which immediately tells you the wave lengih in
meters, without lengthy mathematies. To read the wave length of an
ineoming wave bring the exploring eofl close to your tuning coil or loose
coupler and follow the same procedure,

Accurncy Is guaranteed within 8 per cent.; sufficient for all commer-
cial needs and surely for ull amateur purposes,

Remember we were not the first to prodoce o wave meter, hut we are
the last, We have profited by the mistakes and experience of others and
can therefore assure you of the best ut the lowest price,

For those who desire to muke thelr own woave meters we can supply
the standard inductance sopnrntely, but this is only of use when employed
in conjunetion with our No, DX0241 Condenser. Wao digelaim all aceuracy
with other condensers, We urge, however, the purchnsse of the entire
Instrument complete. For receivers we ndvise the use of any of our
better grade wireless veceivers such 4s the Government or Transatlontic
types, but any good wireless receliver will o excellent work. Recolvers
are not supplied with this wave meter,

Is your station up-to-dnte? I not bring It up-to-date by getting our
Professional Wave Meter at once.

No. HX4488 *“Flectro” Professional Wave Meter, complete, ... ... $3'00
Size Txl4x6 in. Shipping weight 10 1hs,
No. BEK4188 “Electre” Professional Vave Meter Indoctance only, with
2 windings on ono form, (see illustrotion) with plug con-
nectors and 5 M. cord and 2 cord tips. Price.... ... $2 50
Slze 4x1% o, Shipping welght 1 1b. .

The “Electro” Ground Clamp

The most Ingenions clnmp ever invented, In-
valuable to eyvery wireless experimenter,

“A wireless outfit {8 not better than its wenlk-
est part"— which fs usually 4 poor ground,
Fifty per cent. of all wireless troubles are duas
to a4 poor ground. Our new Ground Clamp I3,
of eourse, not used only for wireless work, but
for telephone, belly, telegraph and lghting work:
in fact, everywhere where o good ground on which
YOU CAN DEPEND s desired.

It fits any gas or water plpe from W An, to
2 In. dlameter. A tinned lug is provided to
attach wires, Clamp 18 Insthlled In less than two
e minutes, Tools nepded to install: A screwdriver
NO. AFLN3 —that’s all!l No wires to he wrapped around

pipes, which method always gives trouble. The
rontact-band of our clamp (9/16 in. wide) Is of pure copper with the lug
tin plated,
No. ILE:IMH “Eleetro™ Ground Clamp, as described, each...,.. $0 15
Shipping welght 4 oz, -
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"ANTENIUM AERIAL WIRES

For a8 number of vears we sold Aluminum wire for
aerinls, but finally declded to discontinue its sale for sev-
eral good rensons, To begin with, it is impossihle to
obtaln pure aluminum wire, The commercinl aluminum
compogition wire is notoriousiy weak and ruptures at 76 lbhs.,, for the
No. 14 size, A sharp bend efinses it to break slmost immediately; it
cannot be soldered; it always makes poor contnet, on account of its nat-
ural oxide film. We had so many complaints on sluminum wire, that we
decided to develop an agerinl wire tlmlt did not have any of the ahbaove
oblections. We finally found it in our present ANTENIUM wire, which
not only hns none of the objections cited, but lins o great many excellent
points making it highly desirable for aerials.

ANTENIUM wire Is a 30 per cent. ropper wire of enormous strength,
evien  surprssin phosphor bronze in steength, Our size wire stands a
rupture test of 430 Ibs., against 75 Ibs of Aluminum wire. Tt can be
roldered like ordinary copper wire. It ean be bent back and forward
and is so tough that it cannot be broken, excopt with diffienlty. It
munkex excellent contact and does not oxifize readi ¥. It is cheaper than
aluminum wire and three times cheaper than ropper wire.

In appearance it s exnctly like copper wire, as a matter of fack it
cannot be told apart from copper wire.

It has about G0 per cent. less skin resistanes than Aluminum wire.

100 feet of our ANTENIUM wire costs 5045, One pound No. 14 B, &
8, Aluminum wire has 200 feet and costs $1.20, Thus ANTENIUM wire iy
chenper than the former and is Incomparably better, A G foot streteh
with ANTENIUM wire s an every-tlay occurrence and the heaviest sleet
will not damage the acrinl, We carry only this one gize, which ns exprri-
ence shows is the only kind to use. Heavier wire for gerlals is not re-
quired as ours {8 strong enough for the greatest streteh practical.

No, DESZIS ANTENIUM merial wire, per hundred (100) feet.... $n 45
Not less than 100 feet sold. ‘
Shipping welght per 100 feet, 1 1b.

“Antenium’ Stranded Aerial Cables

Everyone Interested in Wireless re- PURE “ANTENIUM" BRONZE
alizes the wonderful condoctivity and
extreme tenslle strength of “Antenium’

Aerinl Wire used in connection with NO, AAE2509
Wireless Aerinls.

Commercial and Government Wireless Stations use mo other wire for
the eonstruction of their nerinls. They understand the importance of using
a wire giving the greatest amount of petive surface for the reception or
transmission of Wireless signals, While this enble ig, of course, hirher in
price than our regular Antenlum wire, it must be remembore that seven
strand “Antenlum”™ cable will last practically Indefinitely, and while §t
may be higher in price at the start, It will save maney in the end, as it
never breaks, nor deterlorates, nor is affected by storms or sleet, I you
wish to see your aerinl “stoy pot” once and for all wse “Antenipm'
Stranded Cable, and you will never regret it.

SPECIFICATIONS: 7 strands No. 22 . & S, gouge “Antenium” Wire.
Will stand a rupture test of over 1000 Ihs. Diameter of the No. AAE2509
Cuble is 07T in, Dlameter of the No. GE2510 is 060 in.

No. AAE2508 “Antenium"” Cable, as described, per 100 feet, ... sl 15
Shipping welght per 100 feot 2 hs. .
No. GE2510 “Antenium” Cable, asx described, but with four (4)
strands only instend of seven, per 100 feet, . ...... so 75
Shipping welght per 100 feet 1 1bh. .
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The “Electro” Antenna Connector

NO MORE SOLDERED AERIALS. NO MORE LOOSE CONNECTIONS

We present herewith the latest useful device
to those orecting wireless perinls of any slze:
it 18 In the form of a brass terminal connector
binck for the lead-in or rat-tail juneture. The
wiring dingram glven dicotes how the con-
nector Is emploved to properly Joln the down-
idoliing lénds from the aerinl to the lead-in wire,
which mny be No. 14 or larger. ‘The larger the
better.  The rat-tadl leads are made of No. 14
wire or vable as used fn the perinl Aat-top.

The wenk point in most experimental roadio
plants lies In poor folnts of the aerial, espe-
clally  where 1L _{!nlnﬂ the Iead-in wire, This

wenkness s avolded by
uging The “Electro™ An- Asraty
temna t‘nu:w;*tnr. i&jh[vh HED S |
Bures prer o nints e ]
- nlws ye, 1
NO, CKE3E0 Thiz connector 18 made Al
of golld and masdive brass and solves the poor ([[[ole?
Joint problem easily, hoth in an electrical and me- rowr | e fal
chanienl sense. The connector is provided with four el i)
No, 8/32 gerews at the top for the rat-talls; proper b
slze loles for the wires belng provided. Also the ~Load

rat-tails may be clomped under the 8/22 screw head
If preferred, 1t = always best to solder or sweat in the leads, bDut the
serows here provided make it possible to elfect a perfect joint between
the lemid-wires without solilering.

The conneector is drilled with a lnrge and small hole at the base to
accommodate any wire from No, 14 to No, 4 solld B. & 2 conduyctor. A
heavy No. 1420 gerew elnmps this heavy wire, The connector, if desirad,
may be covered with frittlon tape after Installlng it, although this 18 not

abgolutely necessury. The size of the “Hloctro™ Antenna Connector is 2 i,

high by 1% In. wide by 64 [n. thick. O 30
No. CHIED  “Eleetro” Antenna Connector. Shipping welght 6 oz, $ .

Bamboo S]gl;aders

~ These bamboo rods are 8 ft. long and Lnlrlr-r
slightly from 1% nnd 134 In. nt the butt, They
Tare very strong and light., Mopst be sent by ex-

i . LI s
N0, EK&aT 5:':“:.]2:;1-::;-; st in CE. prigens.

Bambon Pole, & ft. long.
Price, ench. Shipping weight 2 1bs, ., $0'50

High Tension Cable

———— . It is mnsed in most all wireless

B e —11%‘-5 a3 stitlons, and ean stand. an enormons

— high secomdary dischorgs, The wires

nsed o the construetion of this ecable

NO. AEIZOR are made from soft drawn copper, oov-

" ered with three und four separate rub-

per insulations. It Is very flexible, and can be handled oasily, especinlly

for laboratory anid portable purposes. It is an absolpte necessity to lead

the antennne (neefaly from the statlon out 0 the open olr,

The & millimetre (dinmeter) size will stand the discharge of our 1 in.

coll, The 10 milHmetre size will stand the discharge up to o 4 1n. roil

FEn

"
S Al

Mot

No. ARKIZNT High Tension Cable Gm/m Piam. per foot... ... ... $0 10
Shipping welght 1 oz per ool .

No. AFI1208 Wigh Tensien Cable 10m/m Diam., per foot, ..., ..... 0_ 15
Shipping welglit 2 oz per foot.«Not less than § foet sold. $ .

¥
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ANTENNA INSULATORS
The “Electro” Junior Strain Insulator

For smnll aerinls, used principally for ne-
celving, a small but highly efficlent insulator is
desiratile. In wlew of the fact that our Ball
Antennn  Insulators appear to some o be too
large for this purpose the present insulator hos
been developed.

It consists of o small bt heavily and desply
ribbed brown gluzed poreclain, whose surfice
area, dde to the thpead Is twice as grent ns It -
would be If it were perfecily smooth. In other NO., ABbh461
words it is as efficlent as a cylindrical insulator of twice its length and
more than twice its welght, It has 4 protécted aod smootlly turoed
hole In each end for wires.

Another advantage of this type of Insulator over the plaln ridges or
corrugated jnsulator is that if wsed ot an angle it conducts any rain or
water down to o drip point, at the lowest end rather than holdiang it In
a puddle between the rilrlr;f-:-:. which reduces the insulating qualltles,

Slee over all 2% in,, diameter 14 In., net welght each 315 ok,

No. ABMa1l “Electro”™ Junior Strain Insulator..... $0 12
Shipping weight 8 lbs. per elght. .

£
A

The “Electro” Ball Antenna Insulator

The size of this Insnlator aver all iz 81;x214
inches, Welght 7% ounees, The insulgtor is
made entirely of porceladn in one plece and hus
a triple conting of hrown gloge, ‘Uhe insulating
value |s of the highest order and greater than
similoe Insulators. It will hoeld 350000 wolts,

All the grooves fre undershot and this fene
tire ig rospolsible for the Fact thot the new in-g
sulittor “sheds the woter ke a doek."

We gutruntes that you will be pledked with
this Insulantor. It is the chenpest WMeoh-grade in-
anlptor ever placed on the Amerlean muarket and
stands in s closs by itself,

We recommend one lnsulator on each end of
nn mﬁiullsrrnm:ilr{:r roeceiving.  IPor sending thers -
hpould always be two of the fnsalators in an- . :
dem: this will nfford sufficlent Insdlatlon up to N0. AF10007

1 IC W. transfornner, $_0 16
Mo, AFIOUDT “Electrs” Ball Insulantor, as deseribed, émeli, ., .. .. .

Slippine weight 1 1b.

The “Electrose” Ball Antenna Insulat

The Insuloator which we offer herewith s made of
monlaled  electprode composition whilel s 2ll'leiii"r'li+lIFt'i'l
to Lie one of the best Insulittors on the morket,  1he
eve hoolis are monlded right Into the electrose ond the
Insulator will stand o stealn of GO0 to T 1ha, Wi
atand 45,000 voltz, Tor sending b9 willl hold the Jis-
charge of a 4-inch coll and therefore can he used In
econnection with small sending ontfits without tronhle,
The eve rings are wrought feon,  Size over nll {= 2lax2ig
ine s,

Mo, BEIGGT Fleectrose Ball Antenna Insulator, as  deseribed, $0 25
S {ppingE- welEdt 110, Eael. e easani—aay »
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Commercial Wireless Insulators

These insulntors are unsged on lnorge aerials and
w are bullt very substantially in order to stand the
enormous straing sometimes experienced o beavy

N0, FE1M02 stormg&, These insulators are now used by the
UNITED STATES GOVERNSMENT and are made of mounlded “Electrose.”
They will stand dischnrges of 80,000 volts. Deep corrugations are pro-
vided to reduce surface leakage. Powerful wrought-iron rings ure jmbedded
at each end, .

Nize: 104 inches long, 114 inches in dizmeter, $0 ﬁo
No. FE10002 Commercinl Wireless Insulator, as described, ench =
Shipping weipht 2 1bs.

,’ L] L] L] -
The “Electro” Wireless Lightning Switches
The Underwriters' Rules in all citles
10 AMPERE : . now tull for lightnlng switches, wlherever
e i aerials are erscted on top of bulldings:

The rules preseribe elther 250 or €00
volt, dlingle pole, double throw switches,
which must be fostened ontside of the huild-
ing., A No, 4 B & 5 wire 1§ gpecifled In
all cnses, toe run Trom the aerlsl to the
switch and thence to the ground, on the

NO. BEKIGI6

v 0f the bullding.

The aerial should always be grounded when not T -
in use, to protect the house from lightning, Con- ;
necting diagranm is given herewith. Our switehes are
of the standard type, All metal parts are of pure L&

copper, base is slate, Strong, durable handle is fur- ﬁﬁ
nished. &

Np, BX101d megsnres 14x23xd [oelies over all. Tis clirrying capneity
is 100 amperes.

No. BHIIG1T measures 1Tx3x3 Inchez aver all, Its carrying capacity Is
100 amperes. DON'T BUY 60 AMPERE SWITCHES. 2 50
No. BEK1616 260 Voli Lightning Switch. Shipping welght 6 1bs... .

No. CCE1617 600 Yolt Lightning Switeh, Shipplog welght 7 1ha, $3".35

Ground Wire for Lightning Switches

(Approved by the Underwriters,)

This wire has n soft iren core while the onitside Is pure S0TLID ecap-
per. The copper forms about one-third of the euntire wire, Only one size
carried, No. 4, which huas 9 feet per 1b, $0 0'5
No. 1-'1450-! Bize 4 B. & S, soft copper clad wire, per fool, .. ..., ¥

Shipping weight 2 1bg. for each 10 feet,

Carbon Grain Transmitter

This Is a special deslgn of transmitter for long distance work. It
may be msed with satlsfaction on wireless teolephone sets where o licavy
current is to be passed through it. This is a fOrst-clngs lostrument in
many respoecte,

,ggaﬂ-g

A telephone transmitter has only one function to per-
form and It elther does thiot right or the most expensive
telephone equipment is useless. Same applies especially
when a transmlitter s desired for Exsmrlmentzlldpur'-;msﬂﬂ.
Onr transmitter has a very low resistance and a high
current cmﬁlwity. Aboyve all it don't transmit that tinny
sound as cheap transmitters do. Altuér,mher a fnely nickel
pluted article at a very low price, Size over all 3% x2%4.

No. AGE#080 Carbon Grain Transmitter, each.. $l 75
Shipplog weight 1 Ib, 2
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The “Electro” Antenna Switch

As 1llustration shows this is a three-pole, double throw switch, As
will be seen the throw to clange the switel over 18 only about 1 inch
making It almost instuntly. The two end blndes are af an angle of 140

- Th TRANE 31 degrees and the construction of this switeh s un-
T | i = ke others. 1ty referring to the dingram it will be
47 = soen that when the switeh §s thrown for recelving
- thie primacy of the coll Is disconnected. If acei-
=~ ~ dentally the sending key should be touched it will

be impossible to damnge the receiving instrument,
as the coll can under no clreumstuncees operate,  The diagram shown 18
stundard; but of course many other conpectlons can be devised by the
experimenter,  All metal parts are pure copper.

Hiard rubber handle is rru-
vided as switoh bandle,  This
awiteh will stand the disehnrge
of a d-inch coil without jumping
gerogs. 110 ean be osedd o con-
nectlon with o transformer up
to 5 K.W. All copper purts are
very heawvy,

The switeh ecan he screwed
down on any table or wall., Slze
of bage TxT Inches, height over
all 4 inches, when lever 2 down !
whin lever I8 up, helght iz O
inehes, Thers Is ot the presant
o quicker wireless throw swilch
on the mirket, NO. BEX210D $2 00
No. BX8100 “Electro™ Antennn Switeh, as described, price.... -
Shipping welght & Jhe

1 1" =
The “Electro” Zinc Spark Gap
We have plavced on the =
market o good many articies _—

during the past, but we 1In'111:.-
ourselves that our Hrtle *Elec-
tro” Zine Spark Gap, for ef-
fleloney,  neatness, simplicity
and low  price. stands  on-
equnled.

While our old style jump
spark balls were well sulted
for short distanees, for wixirlh
yarpoge they wepe nnmatehed, ‘o, BKO2
{Iu-]"EIm'qu.r” Zinoe Spark Gap Ho, EBRHIIG
is intended to do resl hard work—even commereiglly for ghort distnnces.

The peculinr properties of n smull zine spark gap make It partieulurly
efficient Tor sending, especinlly when n sending corffdenser Iz ussil,

Any size spark coll up to 6 inehes ean be used suceessfully. It
lins besn found in the pust that If zine Is used in the sending spurk gap,
game will teansmit fally twice us fir s brags ar any other metal, hence,
48 usunl, we use the best. If n single smoll Leyden Jar is shunted across
the gap and I, for instance, a 1-ineh eoll is used, an intense blue mass
of fire will ¢rush neress the gap with n roar—exactly as you hear It In
the large commerclal and governmeit statlonz, IT xyoun never suw Our
Zine Gap In eperation, you will hardly realize its power. Desides, It may
alko be psed as an ANCHOR GAFP In the antennae, which #erves fas un
automatic gwiteh, The “Hlectro” Zinc Spark Gap has ftwo zine rods 315
inel dinmeter, and 214 inches long, having n hard rubber handle at ench
end, making it possible to rn‘lﬂust the gap while sending. Stands whirh
are finely plated gare monnted on heavy harid rubber compogltion base.
Qlze of base 21Lx3% in. Rize over all G o, longe, 2 th, high. $0 50
Yo, EEP20 “Electro” Zine Spark Gap, as deseribed. ccoccsssisssns —

Shipping weight 1 1h,

.
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The “Electro” Rotary Spark Gap

The advantages of
the rotary spark gap
are too well known to
raquoire mnch comuent,
Sure it ig, however, that
the “Eleetro™ Rotary
Spark I:uI[h will give
you an etflclent, high
rlh:hml gpark that will
nerease  your sending
range st least 30 per
cent. (and probably
more), beslded making
vouar emitted
nignnls maore
vaslly read. The
malors are all
standard  stock
motors that have
been  manufacs-
tured for years,
nre well constracted, opernte at hlgh speed and are perfoctly dependable
under all conditions. The dise s of salid Bakelite, 4% in, in dinmeter and
with 12 large zine gap contacts that bove been carefully turneid pnil gronnd
to size. The dise runs perfectly true. The cipuelty of the gap = 1 K.W.
and this capaclty can be carried continuously, Duase |5 of ELECTRITE that
can't leak or crack, ns does slate and marble, Binding postz are nickel
plated and very convenlently placed., The atationary electrades are of zioe
and fully adjustabile to take up wear and burning of contnets. Al conineis
are renowable by use of pliers and serew driver only, Owing to Its high
gpeed the “Electro™ Rotary Spork gap 1= especlally valuahle for use Iln con-
nection with Tesly Transformers i high frequency outfits, You positively
cannot buy a better rotnry spirk gap at any price,

Siue, hase, TxD jn.
No. AKX2382 “Electro” Rotary Spark Gan, as deseribied, with 6
volt battery motor ,........ $10'm
" Shlpplng welght 18 I‘rual;
No. ABX2382 DO, “Electro” Rolary Spark G, widls 110 yalt
ILE, motor ... (IR ; : . $12'UD
- B ' 5!111}]&1:;;' welght 20 [hs,
No, ABX23HY AC. “Electro' Rotary Spnrk Gap, with 110 velt 60
cyele ALC, molor e i e B BT $12'00
Shipping welght 20 s

NO. AKX2IR?

..............

Lincoln, Nebhr.
Dear Sirs:— -

Last yvear 1 ordered o number of things of you, among which was an
“"Electrolytic™ Interrupter flor my wireless station. 1 have used it very
hard all the while excepl during the summer, 1 found that it worked just
4 woll after three months of non-use as It did when I got it. The “Tele-
sruph Key™ I recelved of You Iy a dandy, as is the Ball Bearing slider,

ASHLEY WILLIAMS,

When erdering one of oup Spark Gaps, Telegraph, or Wireless Keys,
permit us to send vou PRERE with our complhnents, lesson No. 5 “The
Amatesr Transmitting Sets and Appurata™ or lesson No. 6 ”Tmuumltting
Sels” or lesson No, 7 UNew Transmitting Systemx" op legson No, 10
“Learnlng to Operate™ of our famous CWIRBLESS COTTRSIL”  More prac-
tical knowledge is contained in these iezzans than In blg hooks.

Just attach ome or all coupons Nos. o, 6. T or 15 to your order. Tor
further information see volored section of this catalog,

o

Y -
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The “Electro” Telegra.ph Keys

A new departnre In telegraph
kevs,  There bas long been o de-
mand for n good, etielont, but cheap
telegraph Key and the one which we
are  now manuffcturionge complies
with all demandds that anyvones eoulil
lm_k:i-'-ilhly minke of n low price Kev,
e ports are mounted on o solid 44
bard rubber composition base, slze g
S3Lx3Ns inched, 1y ineh thick. All =
metil parts are nickel plated and
polishied and the contaet areanges No, DR1119
mwent 15 shiuple but absolutely sure. A standard telegraph kool pne Inch
In Hameter In hard robBer composition d= farnlshad, The No, CRI118
ey has two of our stamdard robber bindiog posts, while the No. DRII1D
Bas three of them, This key works easily and there Ig pothilng to get out
of deder, It will make g Dhand=eme adillelon too gy stramoent Lol
No. CEI118 Single Cirenit “Electro”™ Telegraph Key composition $0 35

base, ns desceribed. Shilpping welght 1 1, ... ..
Ho, DEIIY Double Civeunit (Morse) “Eleeten® ’l‘rlv:ruph Koy t'um- $0 40
position bhase, as deserilyed.  Shipplng welght 1 |b,

The “Electro” Telegrnph Key

These stecl lever,
stnndapild  telegrnph keys
arc a  raidical lln;mrturﬂ
from the old style metol
Eovs and (he omiteur gs
well as  the  prolessiongld
will flnd these Eeys ni
superior to anything that
bing  bBeen offervd  hiereto-
fore,  Our mew depaoriure
i centered o the foet thiat
ingteagd of wuslpng a metal No, ABE1117
frame, which 18 so Hable to short elrenlt the 1'r[ﬁt*li'l|t pirts, we use a 15 in.
ltl."ﬂ-'lll'lll'd base,  Uhis tiol alodie givesds The ns=stroment 4 1'h|~ﬂ} e rance,
bhut it enbnnces o the =2ame thue the Insulutlen a grent deal, and oup
keva to-dlay dare without dotbt che  poost Bedutifa]l and the bhest bBallt on
the market, borring none,  Wo do not use g spiral =pring to opernte the
l-.'1-_1.- but use a special kind of o tongae spring which works a great deal
cusier omil smoother than the old styvle spring.  The lever 18 soljd stee],
nlekel wated and  blighly pollslied s are oll the wetal parts on the key.
THere fs dhsolutely. mo Wleral meetion wod Che trpnnions connod possibly
get lonse,  The conthets are pure silver, A generous hoard robber handle
and two large bioding posts are fornished.  If yoo have once osed this
key you will never use another.

We only furnish one style of this key, namely, the oue with tojp
connection.,  No leg econnections are furnlshol.

g over nll BRGaxf <199 fn. Bl ol bose 16x230LxHE in.
Nop., ABE1117  Steel ld‘\l'l‘ Key with Insalpted Base ns described, $1 25
ench. Shipping webrlit 1 e iivirscscnnsnsna. .

o o know that we whl semd yon FREE, with our compliments the
followlng loszons of our famons “WIRELESR COURSE" jor any other
lesson you, may choaose) when ogrdering onr Sending Helioes, Oscitlation
Transformers, Sending Condensers, Levden Jars, ete

lips=om No, 1 “*The Principles of Eleeiricity™ or lesson No, 4 “The
Principles of Wireless Telegraphy®™ op leston Noo 5 “The Amusdeur Trans-
mitting Sces mmd Apparta’ or lesson= So= 12 pod 315 “*The Hook-Ups mnd
Connections.""

Just pttael Lhie coerrespondine conponkg o your ofder.  Por further
inforwption consplt colonsl section of this catulog,
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The “Electro” Wireless Key

4 AMIPERES CAPACITY
While our No., ABEIIT Key is well
gulted for colls up to 2 in. spark a
larger key must be used for the more
powerful  colls,
from & to 12 in.
apark length,
ulso In eonnec-
tion  with our
No. GG ESON)
trunslformer or
coll using up to
. dil amperes, Our key will
positively mot hent up evon If 30 amperes sare used for hours at a
time. This key 1¢ stiibar to onr No. AREINT except that it 1s very
much henvier and two extremely large binding posts that can take a
No. 6 wire, are furnished. The eimtact poititg are solld gilver and megsire
W In, In dinmerer, 1 Ao, thlek: they nre built in such a manner that they
can be exchanged in less Llisin Ewer fdobics. No tools belng necessary.
A 0 HEAT PROOF Iusulated Base is nsed, it will be understood that
the insulntion is the West thot ean possibly be had and there nesd not
any fenr of shoprt civeuit as with metal base keve, TFaor the prlee st
which this key is sold It is positively the greatest bargain offered in
wirelesg keys to-day. We will lnrdediately  refumdl the purchase price If
the key is not absolutely gitiefnctory in all respects. All metal parts are
highly nickel pluted, hond polished aml bulfed. Size of base 1Lx2iix41y in.
ih:u- over all i*.-_-x%lﬁ x2 in, :
0. BXU212 Wireless Key with Insolated Base, as deseribed. ...
Shipping welelt 2 lbs, $2'00

No. BXo2j2

No., CKS213 Upper Conlact for shove L e LT —
Shipplng welght 2 oy, $0"30
No. CE9214 Lower Contact for above [ b L S Gieldaiiliad $0 30

Bhlpping welirht 2 oz,

The “Electro” Kick-Back Preventer

All transmitting sets in Wireless stations, em-
ploving commercinl Hght or power clrenits for the
source of energy, are H--{uirml Lo properiy protect
the vireult sgailnst Kick-backs from the gpark onil
or travsformer. To this end, the Flre Underwriters
require that two, one-hnlf micro-farnd, fixed econ-
densers, bo connected Inh serles geross the 1II'IIIIIII‘i)'
virenlt, supplying the traonsformer or spark eofl.
The centre covnection between the two iandensers
kgt be grounded to a good donmp groumd connec-
tlon, as in eut, or to a water
pe, on the street siide of all

o e, A R -
melers, ote.  The eround wire r‘H‘W'qu
ghotild be run on insulators,

and be of the same size as . “rs
the Iuiimur_l.' Iqr:|111:-: of  the -
. ; transmitting =et. The proper et ™~

NO. BBE1718 capacity condenser has been e
developed by us, and is very compact and efficient. It is made of heavy
tin foil and a good dielectric; the enclosing case being of glass, The con-
densersg are then sedaled in a high grade sealing compoundd giving n superb
insulation, that cannot be surpassed., Get one of these eondensers to-day,
and have your station protected accordine to the Underwritor's Fiilics,
before you get Into trouble,

clee, 4% X 4 X 0 inches, SHipping welglit 8 1bs, $2 25

No. BBE1TI§ Kivk-buek Freventer, as deseribed.  Prive, ..... "
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The “Electro” Hot Wire Ammeter

No wireless sending station ean possibiy oper- —
ate nt Iltg highest eillelency unless It 1s adjusted
to radinte the maximum of current,

There 12 only one way to determine how much
current is being radinted and that is by placing
a hot wire ammeter in serfes with the aerlal lead-
In. Thlg fact Is known by many amateurs who
really want a Hot Wire Ammeter but who were
kept from buying one on aceount of the former
high price of these meters on the market. Know-
ing the demand for n good but reasonnbly priced
hot wire smmeter we patb our engineers on the
problemw, nnd they, working in conjunction with
ul.ll'l.ﬂli:”flll French meter-mechanles ﬂm'uﬂ{;dmildl.n ;
producing o meter more aceueiate, better looking .
and more substantial and at & lower price than NO. CEEK9100
wny hot wire ammeter herstofore ollered.

This meter I8 the greatest bargain at its price that we have ever offered
the Hlectrical Experlmentsr; yvou are absolutely safe in buying the “Elec-
tro” Hot Wire Ammeter for it is sold with 5 money back guarantee il it
Is nol ay represented,

Specifications:—Case 8 in, dlameter, 135 in. high, nickel plated, reading
0-8% nmperes, has temperature compensating leyver to keep pointer at zero in
any elimate, Pointer brooght back to zero when in use by perfect spring
mechanism. Binding posts are large, perfectly insulited and conveniently
placed, DRearings are jeweled and pivots are of hardened steel ground to
size by banql.

Get thls meter now and make sure yvour statlon Is operating at maxi-
mum efliciency.

No. CEKS100 “Electro” Hot Wire Ammeter reading 0-3 omp...... $3 50
Shlpping weight 3 1bs, .

The “Electro’” Leyden Jars

Our jars embody the best workmanship, The glnss used is guaranteed
to be the thinnest Hard glass, free of all hormful silts, We could fturn out
these jars ant almost half the price lsted, by using lead glass, but such
jars will leak badly and soon crack. Our jars may be subjected to a
remarkably high potentinl and are very hard to puncture.
The tinfoll fs at least twice ns heavy ns that used In other
jars and will pot “blister.”

Solid brass top binding posts are psed and the glass not
coveréd with tinfoil, in=ide nud outside, iz finished In black
enumel, giving the Jjur n wvery beantifol appearance, besides
preventing lenkage. All our Jurs can be charged with even
our d-lnch eoll and the discharging crash of even our 1-pint
jar ean he heard a long distance, It is powerful enongh to
Elll a ecat with a single discharge. These Jars cannot be
churged hy a s®tatle machine but are for use on coils and OF
transformers only. The following sizes are made:

No. IE0?1 Leéyden Jar, as deseribed, 1 pint, .. .. ... $0'95 ,
Size over ni' 3xS in. i

Ellpping werght 20 1hsa, $1 25
No. ABES?22 Leyden Jar, as described, 114 pint. ... s

Hize over all 3xBiL ln.

Shipping welght 3 Ibs. $1 75 |
o, AGEI2E  Levden Jar, as described, 1 qunrk. . . f

Qlze over all 414Gx9 in. —

Shlpping weight 4 1bs. $2 00 No, 1ED221
No. BX 0224 Levden Jar, as described, 2 guards. . *

Bige over pll Gx11Y in.

Shipping welght 5 1bs,
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The “Electro” Adjustable High-Tension Condensers

For many years
we  =old these fne
conidensers with no
adjusting arringe-
ment, but of late o
heavy demand for 4
Ligh tenslon adjust-
ghle condenser hns
sprunge. up and we
are  thersfore more
than pleased to pre-
gsent  our  condeonsers
now with the ad)iuaee-
bl Tedbue.

The connections are mmle in such nn  ingenions manner that
either one, two, thres or all uiue or nineteen plates can he put In cirenlt,
simply by gliding the contnet rod Into moke or less contict bushings. The
adjustment ig quick, sure and easy, no switches or levers need be toncleed,
The adjustabile feature 8 of Incalealable bmportinee for wireless work, as
no spark coil, transformer coil, or transformer can work to the highest
efficiency without the right eapaeity, which can only be obtalned by means
of 0 condenser with o variable capacity, No. CGEJO has § contact bush-
ings, No. DGESAT haa 10 contact bushings.

The construction Is simple and durable, and spoarking s absolntely
prevented. The cases arve solld quartered opk, highly finished. For diclec-
tric we usge imported Frenel glass gheots of o specinl grade, 1-16 in. thick,
free from snlis and nir bubbles, Tnstead of tinfall we use metal plates,
The No, CGES0 hos 1440 sq. In, of active vondenser surface. It e¢an bo
nsed up to M KW, Sixe over all I 119148, x230 in.  1ts maximum on-
pacity is 000 microfarnds,

The No. DGEWI has 19 metal plates, 3040 gq. In. of active conilenser
surfaee. It can be used up to 1 KAV, Sizes, over all, 1158148 x335 invhes,
Its maximom capacity s 0208 milerlfarnds, Both condensers aree sealed In
with a large amount of M"ure Sealinge Compound, which not only prevents

bursting of the plates, but also safeguards the condenser from hreaknge,
and, {o a large extent, from puncturing. Two heavily alekeled hinding
o5t are furnished., Each condenser is fully guarantecd as to eapneity.
o. CGEGD High Tension Adjustable Condenser, as described. . $3 75
Shlpping welrht 40 1hs, '
No. DGES2L High Tension Adjnstable Condenser, as deseribed.. $4 75
Shipping weight 40 1bs. .

The “Electro” High Voltage Condensers

Originally  developoed for use
In our “Interclty” outfits. Fach
condenser cvonklsts of 4 2 plnss
plates, x4 In, in slze, with metnt
sliceld In between,  These ennidon-
sers are exactly right Tor nse with
n in. spark ool buat iy be
built into sections o aceomimo-
date most any s2ouree of hlgh fre-
queney current,  Thelr econvenlent
orm mnkes them especinlly adapt-
phle to meast Guy sppoeatink, They
are cheaper and oceupy less poom
NO, GE2815 than Lesden jars.  Outr cot shows
only the oaptside of the econdenser, which we supply SEALED UP IN A
SPECIAL ¢COMPPOUND, with a nice Hardwood Hox, finely fnished. This
absolutely prevents leakage or breakoge. Size 470x0lhx1 in. $0 75
No, GE2%5 “Electro” High Voltage Condenser, as described. ..., "
Sluping wolzglit 1 1b,
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The “Electro” Adjustable Sending Condenser

PFATENTED MARCH 8, 1010

It has long heen known that by
conneciing Leyden jars (o eapacity)
across the spark gap, the sending radius
of a stution conld be Inereased enor-
mousiy. The woves sent out from the
regulnr spark goap dle ant very fast
Fig. 11. while the waves emitted from
evden Jurs seb up oscillations of much
longer duration (Fig. 2), besides hwing
moré powerful, The Mtter Is onsily
proverd by contecting our Adjustable
Condeonser weross the spark gap,  Ordi-
parily the spark in the gap has o red-
dish-violet color, making 1t nolse.
Now eonnect onr condenser aeposs
the gap and you Immedlately ootlee oo
intetze lldue mass of fre. The nolse
evon on oa -inell eoll 1= lodd cnough
to he heard far away, while the noise
from a0 1-inch or 2-lneh voll ean be
henrd for blocks., It sounds what it means—"DBusiness.”

The “Electra” Adjunstable Condenser Il a marvel of slmplicity and
efficisney. Tt is pot dline used in wireless, but In Tesln experiments; In
fuet, o all high tension work, to adjnst capneities, ote.

A eotuplete Copldenser comprises the stimd or frame and six best -
ported Leyden jar condensers In which only glass free of all traces of
An logad Is psedd, Leakage ab=olutely lmpogsible,

Faneln Jour mnkes spring eonthef ot the top,

L
M and us the stund bas ot the top cirewlnr re-
(=i, dmd ol the bottom small round nietal
Indentations, the fur s suapped lnto (s post-
Likel I Jess thob o Sl_'l'llllli It =nups oht

¥iG. 1 G, 2 slmply by pulllug or pushing the Jor

}.:l_,‘- CONNECTING WIRES, NO SCREWS TSED WITH JARS,

: 3] conncetions at ALL times. The jars eanoot fall out, no matier
in what position,

To ehange or vary the enpadliy of your cirenit,
slmply soap in or out more or less jars, til] bost pe-
sults are regched, The frame (s omade of well seon-
soned ok, the Jars are bheoutifully findshed and wilien
connecteqd (from 2 up) they wre automatbedally  plavesd
in _IHIITI“'I\". Tz, we Tound, s the best :“'r“;i”_rt-]-up"[,-

Slges are: Helght, O Ins, ; wldth, 215 ins., length 9 ins.

No. BERUIED “Electro™ Adjustable Condenser, as deseribod, complete with

Stand nnd 8 Lexvden fors....o00eioianeas, Tl ata L $2'50

_ Shipplog  welght 2 Ths,
do. CES2 Leyden Joar, eonch (Shipping weleht 4 ooeie ..., $0-35

Trear Sips:— Linvoln, Nebhr.

e L.asg year I orderisl a0 numher of things of you, omong which was wun
‘Elecirolytic™ Interrupter lor my wireless stalion., 1 bave aeed it vitry
hard all the while except during the summer. I fonnd that it worked Just
ns  well after three months of now-use as W odid when § osol it The
“Telogruph Key™ b oreceived of you is o doandy, as isx the rm1| Bearing
slider. ASHLEY WILLIAMS,
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The Gernsback Electrolytic Interrupter

Patented April 4th, 111

ig a radical departure in electrolytic Interrupter
manufacture. It was constructed with the view to
stand great abude, glves marvelous results and to
he ridicnlously low in price. Heretofore such in-
terrupters could not be had under $15 to $20 and
most experimenters who dld not care to pay this
sum had to go on nﬁinrr batteries, which only
eause tronble nnd dissatlsfaction,

The CGernshack interrupter is connected in
gerles, with any ordinary spark coll and the 110
V. direct or alternoting Hehting current supply.
No resistanee or condenger is used, exeept a Key
or switeh to break the eurrent In the usuanl wan-
ner. The vibrator of the eoll must he screwed up
tight ns it should not vibrate, The glass vessel
i filledd with the solution (formula furnished only
with interrupter), and ns soon as the key 15 de-
yressed you will get the surprise of your lfe.
nstead of o thin, meagre spark, ng with hatteries,
your get a HEAVY PLAME 1Y% INCH THICK,
That this Ig the Tdenl thinge Tor T\&'iﬂ'h'ﬁﬂ is unnec-
essary to mentlon. The spark obtained of a 1-
incell coll, connccted to a Il:h: :-utln_lHlF ironilanger
and a zine spark goap with zines 3% INCH THICK
will ¢rash in the gap wlth such n tremendons
nofse that it will take youre breath gway AND THE
SPARK FILLS THRE GAP, These are PLAIN
FACTS backed by ounr usunl guarantee. € By way
" it I of proving our statement look at the two photos
i '|” I|||| il tuken by Mr, CGerusbdack, The first one shows
|||| | At I the full spork of a 2-inech cofl Tun by o 6 V. 6D
w m|',||-|..]|||.",m |l A. H., storare battery., Exposore 11 seconds, The
J !|I| |'|

il

'|"|-.-

sicond shows the FLAME of the saome coil with
f1 110 V, current aml the new interrupter. Expos-
e 1l seconids, '”r"”'im""“ i!~a|mul::1 ulr;?':lrcl. ns
x the great nmount o ieat ralses the dischiarge,
NO. BRESON You are able to get a better and heavier spark
from 1596 to 257 LONGER, all depending on the eonstruction of the coil.
And that is not all, The output of the
eoll Is Incrensed ot least €600H.  That menns
that vou can send at least G050 furthier with
the Gerneshnolk Intefrupter, MThis will e bot-
ter understood by mentioning that two No,
14 copper wlres, connected to o 1 inch coll
and separated 1 inch will fose within 5 to
10 seconds. The Gernsback Interrupter storts
at 50 wolts. A metn]l rod of especinl alloy
goes through the cover down in the porce-
lain tube, This tube at its lower end has a
pecaliar aperture in which the pointed rod
fita, ’II‘]hehtuhe it the upper end llﬂih'itl HI!‘ii:h]i‘lﬂ NO. 1
top which screws in the cover. ‘T'his tube is o £ -
m;]da of specinl mnaterinl and will not crack ORDINARY SIFARK.
even if the interrupter i8 worked steadily, Tn operation the metal rod
wears itself awny to a point. The rod Is finl down by gravity and is
entirely controlled by the welght attached to the top of the rod (see ilL).
In fact, the entire success of this Interropter les in the right size of the
metal welght, Too much weight gives no spark at all} too little gives an
uneven and unsteady spark, New rods are supplled at a trifling cost.

The rod ean be left constantly in the solution.
(Continuead on Prge 100,)
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I:REE Wireless Correspondence Course rRE[
IN 20 LESSONS
B

 § .
5. GERNSBACK, A. LESCARBOURA and H. W. SECOR, E & R. Eng.

In Use on Every Battleship of the U. S. Navy

Let Us Help You to Become a Practical WIRELESS EXPERT

THIS IS THE ELECTRICAL AND WIRELESS AGE

Wonderful opportunitisr arm offersd to the man who has wpeeda] tilnlog to-diy. We will help
you my an expert in Wireless,  Hundrods have dotw i, why nel you? Just Ly it]  You can
do It as well ax anybody olen!

Our alm I not only te sell you oleetries] goods!  We want to Instruct you how te handle
fo the best advantage all the Vireless Apparatuy: to tll you the how and why of the faseinatiog
art of Wircless  This 5 the Reason for offering you our

FREE COURSE.

Of courss, wo want you for o eugtomer.  You are Interestad “In buylng eloetrloal and wireless
Apparatus. " Why not be ‘aoe of our epar patrons?  We pronilse to glve ¥you the maximuim of
quality, plus servies and to show you O[IH “ppreclalion, we are going to give you s profit shariog
PREMIUM on every dollar you spond with s

Head the followiog propositlon. gt mientis an absolotely unigue oppottunity,

CONDITIONS:

In the following
pages von will fing
twenty Wircless Course
CortiNcates,

When sending your
order whleh must™ nat

less than' Ope Ihol-
lar ($1.00), attnoh onoe
of these coupons ani
Fyou will receive with
vour poods the first
B550n of the
WIRELESS COURSE
and  a  superb  eloth
binder,

With every follow-
Ing order fimounting to
not less than $LOO, we
send you another Jes-
Boll. This means thut
for every dollur's
worth of goods you or-
der, you will recelve as
4 premium, one lesson
of our

one order i samas
amounts to 32000, or
ten: lessons, if von op-
der goods amounting to
21000, ete,

o — You may, of ll';:llil‘ﬁﬂf.
=~ N =clect any number o
H‘WIRE il the Wireless Course
1 \

# Fou  wiunt; byt the
e COURSE § cloth  binder {s only
SEEC ¥ spe il Turnished with lesson
-' 1 Number One,

2" ABSOLUTELY
NO DISCOUNT AL-
LOWED FROM ANY
VRIDER APPLYING
TO THIS FREE
WIRELESS COURSE,
AND NO LESSONS
WILIL BE SENT ON
ANY ORDER UNLESS
THE CORRESPOND-
ING COUuPros IS AT-
TACHED,

It I8 needless (o

- RELESS BAY that our Wireless
ggv RSE" Ths Beantitul Cloth Cover of {!n{:rﬂu I8 up-to-date

It is understnod our Wireless Course, and absolutely  thor-
that Enu cin  receive Slze 64 x 0% inchoes, ough, commencing
the whole course with with the most complete

Contents: 160 Mages, 360 Musteations, 30 tabhles,
explanations an Electricity in teneral and Wireless, ending with chapters
on selentific mathematics and complete Listory of Wireless,
. Do not miss this gplendid opportunits.
Bend in your order and ¥our Wireless Conrse Certificate TO-DAY,
READ contents of Wircless Course on buck of coupons.

This courss cannot be bought and ean only be obtained under the ahova
conditions.

- e
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Contents of Lesson No. 1

THE PRINCIPLES OF
ELECTRICITY.

Conductors, Ihsulators, Statie
Hleetriclty, Current Hlectricity,
Hlectro-Motive force, Batteries,
Measuring Instruments.

Contents of Lesson No. 2

THE PRINCIPLES OF
MAGNETISM.

Compags, magnetic flux, Blec-
trodynamics, Llectro-Magnetic
{odunction, Induction Coils and
Transformers,

Ponteiits of Lesson No. 3
DYNAMOS, MOTORS, GEN-
ERATORS AND WIRING
Series Motors, shunt motors,
gompounid motors, Power trans-
migsion and wiring. Transform-
sy boxes. TFrequency, Edison 3-

wlre systen.

fontents of Lesson No. @

THE PRINCIPLES or
WIRELESS TELEG-
RAPHY.

Maxwell's  theory, Hertzlan
saves. Branly's eoherer. G. Mar-
wonl. Princlples of wave length,
mning, osciliatlong cireult, auto-

transformers, ete

fontents of Lesson No. &

THE AMATEUR TRANS-
MITTING SETS AND
APPARATA.
gpark Gaps, Colls, Sending
Helices, Conidensers, Interrupt-

prg, Keys.

Contents of Lesson No. 6

TRANSMITTING SETS
(Continued) ,
Aerinl switch, commercial gta-
tions, Motor-Generator, Heavy
keys, commercinl  spark-gaps,
Rotary spurkufnga, Leyden Jar
g

Condenser, Lightning switch,
Eammertintl wireless stations.

Contents of Lesson No. T

NEW TRANSMIT TING
SYSTEMS,

Quenched Spark system, Tele-
funken aystem, Poudlsen system,
Duddel Are, Complete Poulsen
Station.

Contents of Lesson No. 8
REE_EI\'D‘IH APPARATA.
Detectors, Tuning of Recelvs
ing Apparata, Loose Couplers,
YVariometers, Detectoriam, Port

able Recelving Bet

Contents of Ltﬁm;n No. B
RECEIVING APPARATA,

variable Condensers, Rotary
Condensers, Fixed Condensers,
Potentiometers, Wireless Recelv-
ers, commercinl recelving sets,

Contents of Lesson No. 10
THE DETECTORS,

Coherers, Slaby-Arco-Varuim
coherer, Branly Lwtector, Auto-
matle Detectors, Relays, Crystal
Hectifiers, siliron—Pertkon—Ga-
jenn—Molybdenite—eto., detec-
tors, Electrolytic Deteclors. k'ar-
oxide of Lend Detoctors, Fleming
Valve. Audion. 7

5
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Contents of Lesson No. 11
AERIALS,

Antennn,. Wirlng, Insulators,
Looped Aerinl, Umbrella aerial,
Lead-in, Bellini-Tosl Radio-
gonlometer, construction of aer-

lals, ete.

Contents of Lesson No. 12
THE HOOK-UPS AND CON-
NECTIONS,

Study of the dingrams, Wire-
telegraph symbols, close
coupled systems, connecting iu-
terrupters, shipboard stations,
Fessenden station, Receiving sots,
Looge-coupled sets, Marconl se-

lective receiving set, ete

Contents of Lesson No. 13

THE HOOE-UPS & CONN.
USEFUL INFOERMATION,

Fessenden Interference Pre-
venter; Telefunken receiving set.
Duplex Meceiving set. The Col-
ln system. The Lee De Forest
Bystem, Dlelectric strengths
of insulators, Notes on Ropes,
Hquivalents, conunecting and sol-

ering wires, Electricul units.

Contents of Lesson No. 14

OPERATION OF THE IN-
BTHUMENTS.

Wave-length, Wiave-Metern,
Tuning. The vse of the different
Eﬂtrumenm. Wireless Hegula-

OIL.

Contents of Lesson No, 15

LEARNING TO OPERATE,
THE CODES,

Operating the key, patent keve.
The codes, Dmulﬁmph& The
different codes, cipher mossages,
Abbreviations, Gr.-iwlrrnmunt mes-
BAges, Ccommercly messiages,
The Wireless Law.

Contents of Lesson No. 18
COMMERCIAL SHIP AND
LAND WIRELESS
STATIONS.

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

Contents of Lesson No. 17
HIGH FREQUENCY CUR-

RENTS.
Tesla experlments, Prof. Fes-
senden's  experiments, Tesla

Trapeformer, Oudin Transformer,

Contents of Lesson No. 18

THE WIRELESS TELE-
PHONE,

The principles. Colllns system.
Poulsen's system, ete.

Contents of Lesson No. 10

THE MATHEMATICS OF

WIRELESS TELEGRAPHY.

Caleulatlon of wave-lengths,
Inductive calenlatlon, Capacity
caleulation, Range of statlions.
Tables, Data, ete.

Contents of Lesson No. 20
THE HISTORY OF THE DE-
YELOPMENT OF WIRE-/

LESS TELEGRAPHY.
Stelnhell, Rdison, Maxwell,
Tesla, Herts, Crookes, Hughes,

Popoff, Marconl, ete., ete.
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Ihe poreelaln cover has all metnl part
IMBEDDED in it (patented), No metul |
exposed whntsoever, Theprefore Ni(} COR
RizlUN, The binding posts being o
hard rubber eannot corrode, become short
circuited aceldentally, nor shock you. ‘The
interrupter heats up very little even with
steady work. The path between the two
electrodes 18 only 14 inch and the swmount
of solution heated nt n time therefore is
necessarily very small.

This iuterrupter has found thousands
of friends and is especinlly yecommended
for wireless and X-ruy work, When used

for wireless it may be stuted that it pro- NO. 2
duces nan extremely high sound in  the SPARK OBTAITNED WITH
distent recelver, which s wmucl ensler to INTERREUPTER.

read than the low sound produced with the old spring vibrator glving only
from 150 to 200 interruptions per sevond, agninst 0,000 to T000 per second
with the eloctrolytie Interrupter. e interrupter I to be used in con-
nection with ordinary spark colls from 15 fnoeh up to 12 ineh spark length,
or our GLHESGH Transformer,

Two colls (or more) miy be connected In serles and if the aeitnnidpries
are connected in serles too, the length of the resulting spark is as longe as
the spark of the two colls put towelhier, Pherefore, two 2-ineh coils will
glve a 4-inch #park and so on. Urdinnry vibrator colls can net of course
be cannected In gsorkes, as ench vibratoe apposes the other, the spark
length is cut down,

With the electrolytie fnterrupteor n plurality of ecolls work s ole, a9
the pulsations from the Interruptor flowinge throngh all the primaries
(conpected in serles) magnetize aond demaenetize ths primuries all at the
spme time, The I'r:-iulh therelore, {8 thiat el i'nll petlng In und=on with
the other (or others) will add its output to the othivr (oF otlhers). 1he
longer spark 1s the result,

OPERATION

First fill the glass Jar with the solution (to be obtained frot any
aruggiszt) so that it stabds 2% foeles from  the top of jar. Pat tha
cover on Jfar suud pass the rod through the cover down In the tube, Be
Aure thot ite polot fes In the aperturs gt the bottom of tube. The wiolght
is then attached to the rod as shown in ill. The thomb gerew of thae
metal bridge on top of cover s lft loose. Now connect the interrupter
g% shown in disgram. If the current 1z dipict thie positlve pole of the
current must be connected with the post marked <. If the eurrent ls
nlternating it does not make nny difference how the wires lemding to Hiter-
FUupter are connected, sloce there 8 1o pogitive nor negative pole,

The Interrupter works on direet andd alternating eurrent,

A switeh block with fuses should niways

be used with the interrupter. It f8 much

better to blow out a fuse than to e e o ac

the coll or Interrdpter If the current shonld ] - _-'-":L_ﬂ'-"
Fel tao stromg, or it the tube in the Inter- -
rupter should accidentally bocome fractured, e

which would short circuit the Tine. T

Bvery lustroment s fully gunranteed to
be all we claim for it. Mr, Gernshack would
not allow his name put to it, i he had not
ImpHeit Taith in Jt. It is o guarantes by ftselfl.
Note.—This Interrupter doegs NOT work our closed rore transformer,
hut ooly open core trapsformers, such as our_No. GGES0G,

No, BHESMNO THE GERNSBACK INTEREL PTER, ns described. $2 Bs
Size 10%%x5 in. Shipping welght 6 1bs. Each. . »

No. BESOW  Metal rads Tor Gernsback Interrupter. Each. ... . $0.25
=iipping welght 4 oz, 5
No. ERKB000L  Interrupter Tube, Shipping welght 4 0% . .. ..00.n.. $0. B

No. DESNOe Interrupter Jar, $34x01% in. Shipplng welgsht 3 lhs,
R | wah a ha  e a B S ere g e o b e e e T ar S . $0-45



110  Every article on this page made in U. S. A.
The “Electro” V5> K. W. Transformer-Coil

iz n radienl depar-
(100 MILE WIRELEsS COIL) ture from ur:lit.iu.']}‘
voil  bulldiog. t
L possesses  ail  the
goud polnts of a
gond coil, but Done
of its bad ones,
The averlge ax-
perimenter when
buying a ¢oll now-
adavs boys a eat in
a bag. ‘The voll 1s
genled entirely and
if It =hould break
down It must go
back to the factory.
v Nelther  does  the
owner know what is
inside of the ¢oll
L trhidst  tolee the
miker's word for
be,  Uhe mew doll Is
NOT SEALED IN,
- vl f2 better insug-
No., GGERIS0 bated thun n sealed
in coll. The new
departure Is onr BLOCK SECONDARIES (sgea losttatltmi,  Theses secon-
daries e wonnd with ENAMELED WIRE., ‘This means, on accolnt of get-
ting 4 times A4S mony e pere turus Into g given spoee, that onr Becondarles
are 3 thmes ng  elficient us  other ones, and  that  they take up
one-third 08 much  room.  Slze of  secondary, SHx2%x315  Inches.
You murvel that soel o swdll cotl could glve such an endfmons output.
The enanmeled wire explains the mystery. After the secondary colls have
been wonund they ure placed in a gquare mould which i dllpd with molten
ingnlnting compound.  When cold, a sguare block-coil iz ebtained, which
exposes no wire except the 2 eonnections, We form our secondaries square
so they con not roll, Ewxch secondnry welehs 2% Ibs, and glves o 1-loch
gpurk,  Uhe primary 18 wounnd with Double Insulated Copper Wire No,
14, B. & 8, and gepornted by a hard rubber Insulnting tube from the two
Block secondarles. The whale 18 placed in the coil box, which has been
treated with nn Insulating componnd, Al eolls it snugly In the box
and ure arranged {o such n oway thot they can not move and are always
1 Inell apoart,  After connectiong are mugle the cover js serewed down,
and this marvel of stmpllelty s always ready to be Inspected and to b
token dpnrt, when ocension arises, for new experiments, ofe., ete.

Pour top wmetal binding posts are provided, so that one secondary
may be used dt o thwe, both in series, hoth in parallel and for other Im-
portant experimoenis,

BY COSNECTING IN MULTIPLE, RANGE IS GREATLY INCREASED.

As ithere is no vibrator or condenser to this coll, it must, of course, be
nsed with one elevtrolytle Interrupter by running it from 110 Volts Alter-
nating corrent, or 110 Volts Direct earecent.

The spark obtidned is 1 to 1% inches long, but G Inel THICK, For
wireloss work it 18 the fut spark that counts, not the long, thin spark.
You must radinte (amperage) from yeonr dotennn, not tension (voltage).

Here 18 an UNSOLICITED  testimonial:
Electro Importing Co, New Orleans, La, Jan. 11, 1011

Dear Slrs: It may be of nterest to you to Enow, thiat I communicate
with a friend in DBaton Rouge every might with my One-half K.W. Trans-
former Coll, n dlstunce of about 50 miles air line. My coll is working
excellent, and anyone wishing to buy a eoil, cannat miake o better move
than by purchaslng one lke mine. Hoplng this will be good news, 1
remain, Yery truly yours,

BERNARD OPTENHEIM, 1430 Henfy Clay Ave,, New Orleans, La.
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COur coll radintes eneregy—hlgh anmperage—and lots of it, Cowmpared
with the ordinary eoil, ours, us Tar ps wireless transmission is cnneeruud
will send further than the S-ineh eoil wound with Noo 36 B, & 5. wire.
And an S-inch eofl costs 805,00, Size of box, 0xHlxdli Inches, 5
No, GGESNGD Elretro 14 KW, Transformer-Uoil, as deseribed. ... $7 7

Shipping weight 32 1hs.

The “Electro” Closed Core Transformer

TRIFLE CONTROL TYIE

Ceamnereinl and experfimental wireless
stariang  to-igy are using  Invoriolidy o
icloseel G dfhllil-.HHl:.. eurrent transformer
Tor =ending HIERSH e s, They dre thorojpehly
relinhle .HuT aof the highest electrienl effi-
cieney.  Superlor to o spurk colls, they are,
besides, vory cheap to operate: the oost
of running the 24 Kilowart (KW.)  shae,
Belng 2 dents per hour.  They will not
heat up even it ran continuonsly,

Thesy lmproved type "Eloctra™ guality
transformers  opernte on the sdatoe prii-
ciple (ndustfony s gpark colls, s the
transformer. i3 =Haply | conneected (o 110-
120 volt AL, 00 eyvele eircults, with a tele-
raph Key suidll ns our No, ADE1LT or
INU212 i oseries, to make pand break the
primary elreaft.

Bpecificationz:Trunslormer  of  Dest NO. BUXSH0
design throurhout, Flectrienl ¢felency M
poer cert, Core of wanoeoleid silleon stiel fecurilely cuat oand n=zemhbiled.
Primary ecoil well insulated and provided with 3 point switch permitting
of rvegulating the secondonry voltage from 10,000 to 12,000 volts, Primary
current on Y KW, unit on lowest secondury voltage about 24 atiperes,
Buconidary  waounnd in best  muanner  with fnest Imsnlntion : caunot hreak
o, H-lm_m abouf &0 mfles per 17 KW, with sensitive detector al re-
celving station, THE FEET OF TRANSFORMER ARE PROVIDED WITH
GLASS FOOT INSULATORS TO PREVENT LEAKAGE, Sccondnry leads
bhrought ont through beavy pocelain iosulators us sbhown.

This transformer §= extromely eflicient, reliable, and flexible In con-
trole Bore 120 eycles fregunency oSt I8 the same a8 for G0 eveles, bhelow,
For lower than 30 eycleg (requency, add 20 per cent. to cost here given,

No. BOXSZIRD  “Elécire™ 17 Kilowntt Transformer, as described $23 00
size 675 in, high by B In, long by #3815 In, wide....,. o

Shlpping weloeht 22 1he,

N CANOER]T “Eleciro™ 1o Kilowalt T-nm-lnrmrr..............$31'ﬂo
Shlpping welght 45 1ba,

Mo FRXOZR2 “Electro®™ 1 Kilowntt Transformer, . ... ... .$ﬁﬁ'm
Shipplng welght 05 Ths,

Gentlemen ;— Bulfalo, N, Y.

I aom VERY MUECH PLEASED with your %W KW, Uail XN, 8060, I
have SENT 44 MILES U1 THE LAKE TO THE (ITY OF EHRIE a boat
equipped whiith the Ulnrk Wireloss systen, The operator sald 1 CAME IN
AS LOUD AS CIL, THE PORT HURON STATION. (10 K.W.)

Yonrs traly. M. SCHOEFTLIN.
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The “Electro’” Commercial Oscillation Transformer,

This Iustrument fills o Iong felt want among amateurs and has bheen
designed to be used with power up to 1 KAV,

Now thnt the Wireless situation 15 elear and we know that the amn-
teur may use a4 wave length up to 200 meters, we thought we conld dao
nag greiter favor to the Ameriean smitenr than bulld an appariatos which
woulld confine the wave length to 200 meters, and at the spme thme obtalo
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high efficiency. In connection with o fonr-wire aerial, total lenegeth of fifty
feat with any translormer up to 1 KW, n wave length of not miore than
200 meters will e sent out.

The adjustuent of thls nppariiys {8 the mast edmplete that conld he
thought of. “Flere are two spirals of hoeavy Metal " Wire, each  spiral
having eight tnens,  The two =pirals enn be separnted by moving the
spirnl on the right buek and forward, the maximuom separition heing 10
fnchies,

We use no helix elips, bat the gdjustment = mnde by teans of 0 sthdop
mounted direotis on the ek of each spleal. by mieans of these slhilers —
ndiu=ztments which vary the Indoectagce to o half tdrn, aee feadils aeeoin-
plished. 'This feature cannot but recommend itself aml hoas never been
prréempledd belore 1o iy otlier similar stenment. By theqans of the handle
4, the movable spiral can be adjusted back pod Torth, which nssures any
adjustment desired. Thls apparitus s especinlly  recommended for ¢losa
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The “Electro” Commercial Oscillation Transformer

tuning and is invaluable for Wireless Telephony where it positively stands
unequalled, -

The construction gdnd workonuslip on the
apparatus i85 of the highest order and stands
distinctly by Itself. The wood is vherry through-
out, maohogany finish, bhond rabbed pelish, 5
inchi thdek, The Oscilation  Transformer 18
shipped fint sud takes up but Jotde space when
shipping. The full size of the instrument {8
10x14x12 inches. All metnl parts nre brads nlekel
plated, exiept the Aluminum Wire,

There are xlx penerous unlckel binding posts. The Meial Wire
eplrals are fastened by o wnigque process, never attempted before. The
whole instrument will make a valuable niddition to any wireless station,
We positively guarantes the working efiviency and wave length of this
instrument and will cheerfully refund the purchase price §f not entirely
sntlgfuetory and equal te our deseription,

No. FX9600 *“Fleetro” Commercinl Oscillution Transformer as de- $6 00
seribed, Shipping welght 15 15, e vveiivrnnneannes .

The “Electro” Sending Helix

LAMP FOR PILOT DEVICE WITH PILOT LAMFP DEVICE
SOLD EXTRA “?
This is somothing new In o —ap i

hellees, and althoogh  we  Have
been making stmilar hellces for
yenrs, we huve fmproved onr old
typiez In several ways, The new
DINNITL IHelix is built entirely of
SOLI MAHUOGANY throuzliout
ino lmltatlon mahogany ), There
are gight turng of beavy Aluml-
num wire, two filne lellx clips
with severn]l feet of best in-
parted high tenslon cable, Haml
rubber binding posts for the two
other eonnectlons are provided,
The vew departiyee, liowever,
g fonnd in the PILOT LAMI |
doviee,  ‘Uhie unlgue feature is Nt W T
orlginal with. ns and hans never i‘”‘g Fr— 3
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bean ollforeid Dy nny othier con-
CeTh, ]'t'-i l'r-'E‘i\h E;iixt.-l-::ﬂl.“ -
The pildt Inmp lhing NO METAL- : : gibe

L1 VCONNECTION  with | the 0w JRZEORT

helix, as the lamp lHghts only by the indnctlyve eoffect of the helix. A loap
of wire Tastencd under the top hoard conpects directly with the lamp.
Thig loop is fully 2 In, away from the hellx spleal, Instend of usihg o Hot
wire pmmeter, the pilot Tamp is used, and when the lamp lHehts ap
brightest you Enow that yon are radioting the maximuom  pmount of
ETLTrLY.

We do not furnish a Inmp with the helix, a5 any small Ineandescent
lamp, Carbon or Tungsten, may be g=sed, We furnlsh gipeket  which
tokos ONLY ministure base lnmmps. A boop I8 oo furnished o« for each
different cofl, a different voltage Inmip 1s used., With a 2Z-Inch coll use a
24 volt Tnmp. With n S<dnpeb coil or I KW, coll or transformer use
4-6 volt Jamp, - With a 5 Ineh KW, teansformer use n W-16 volt Inmp.
Ingetmueh as all depends on the eoil or transfopmer used, enach bhelix should
be tried with varions voltaee lnmps t0 the eight Tawp i2 foumdl, Sizes are:
) fn, dlometer, 9 In, el thlckness of wiiml s T4 In.

No. DX#271 “Electro” Sending Helix, as deseribed, cocovaesivene
Shipping welsht T 1bs. M'Oﬁ
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The How and Why of “Bull Dog” Spark Coils
Before Buying Any Coil, Read This:

To the average experimenter most spark eolls look alike, As long as
the coil gives a a{mrl-,;. Le I satisfied, and, as a rule, when buying a coll
he iz guided mainly by price. The firm sticing prices most, gets the order.
Qunlity scems to be the Inst thing the avernge experimenter or radio
amiteur thinks of.

Therefore, a fow words on the subject might not he amiss. Speaking
generally, there are two kinds of spark colls in Awerica to-day; the box
coil and the “Ball-Dog" cofl, When we started the original experi-
menter's supply hoose, in 1M, we did not make our own cpils, and for
severdl vears we sold the box coll, which Is nethipgey more nor less than an
ordinary gonsoline ignitlon coll, made and bulflt for ignition work, and
nothing clae, It has oo style to speak of, =2 erade and Is pot together
as chenply as possible.  The platibum contacts are very small and wear
out quickly and gll the partg are, as n rule, light. But the main part—
the sevondory, deds not conform to modern high-grade coll practiee.. Nlne
times ont of ten it iz bare wire wouwnd, with a minute abr spnee between
adjocent wire turng.  The varlons wire luvers are insulated from each
other by a single wrappiog of thin parafline paper. Thid constraction
reduces the cost of the coll 8 grent 1||_‘tIL at the expense of etfivlent insula-
tipnl, Tuternal spapking, W0 the ool] 18 stealned, s rather {he pule In
such secondaries.  They do not stand up for continupus work and total
break-downs are common.  That means preactleally a new eoll, for the
makers charge almost as much for repairlng o bBornt out coll as for n
new o,

The most lmportant part of the secondary, thongh, 12 the size of the
wire. An cnormous amennt of copper wire ecan be saved by redundipge the
wire size aud this I= unfortunntely the rule wlth <ome makere. 'The finer
the wire, the less there is required for o given spork lengtl,  Also the
finer the wire, the thinner the spark, Ir is obvious that for nvernge ex-
wrlmental work, especianlly wireless work, such a coll {8 totally unsaited.
"or rndio work It is not the spark length that econnts, it is the THICK
SPANK. Thuy, n G-inch thin gpark will not teansimit over 20 miles, while
a M KW, transformer giving but o 1-inch spark will easily transmic 100
miles and more, A long, thin, stringy spark 12 best comipnred to o fine
thin strenm of water, If has no power, A fat, heavy spark s like o
thlek stream of water. Itg power 12 very great,

We could sy o gréat miny maore things about the box eoll, it we
will refroin, because we might be thought of a8 “knorkers™  Suflles it
to =ay that we dizcontioned the sale of the box eoll beeanre we Jost a
ETenT many  custogners Jdoe teo o wellsnieh o undvereal ilissitisloetbion,

Alndd Mo, we ilon not Bty that Lox colls pe wot oo, Thery jire
excellent colls of that kind on the market—but the majority of them
mdnvnl off by eortaln hooses are Just plain fEnttion colls —very goml colls
or such work, but never for extemdod experimenta]l or raillo work,

You den’t buy dry eells to Hght your honze—son use n Jdynamo or
sltarteEe dwlls,  Huaell has 8B Tonetlon, So owith the box eoll pnd the
“BULL-THYG™ eofl. Enclh bos fts spliere of utility.,

When we finally dld start in the manufoeture of (e “DULL-TWOGY
mi]l.-qlwe knew exactly what to avolil. In order to turn out a satisfuetory
artlle.

The many years of popnlarity and the wondoeefal sale that our “B0LLL-
DOG™ eolls have enjoyed especially by high sebonls gnd nniversitios, leqds
us to belleve that we have Ilm Iideal spnrk eoll Tor experhmental and radlo
work., Naturally, our colls cost more thap hox eoile—Tor we put more
material futo  them.  Thus onr T-dnell “BULI-DOGY  eall [n ouTereT
equals mest 1'% ineh and 2 inch box eoils. e not he misled by the length
of a spark, It menns nothilng ; it Is shinply a trade trick, Yoo do not buy
a Muazda Inmp bulb by its length: von want to Enow, primsirily, what its
canille power is. Yon pay aecordingly, 1t 12 exnetiy the same with spork
['H”g... i]lﬂ! er'r']{ III'-"L':TH i the ﬁl'l'l‘lull F‘l‘l”_‘ii{l[lrﬂ_!lflll_ "hn“ wint yir :lnil
to give a prodiglous amount of power—uot meaningless sparks.  Aod §f
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{ﬂu use it for Wireless Work—and yon will, sooner or later—you want to
e sure that iﬂ“ radiate lots of power from your aerial. And ounly =8

genuine “BUL " eoil does this,

COUNTERTEIT “BULL-DOG" COILS

There I8 only one “BULL-DOG” spark eoll,—the “ELECTRO.” 1If i
does not bear the “ELECTRO" name-plate, it is not a “BULL-DOG" coil.

Certain unscrupulous supply houses, envioys of our enormous sgccess
of these colls, have of late been marketing a coll which they palm off as
the “RULL-DOGY type of eoil. In appenrance it looks like our coll, but
it is nothing Lut an ordinary thin spark ignition voll, resembling exter-
nally somewliat our “BULL-DOGY eoll. Tt doegs not meet our cinims and
is therefore spurious, For that renson also It sells at a lower price. But
it Is not o genulne “RULL-THMG eoll, It IS to be deplored that com-
eting houses, deliberately try to mislead the public with such antiquated

usiness practices,
CONSTRUCTION

Only the very hest materinl that momey can buy Is used in “RBULL-
DOG" coils, Although thousands of these colls are sold each yenr, not
more than 4 have ever been returned to us io the lapse of any one year,
due to broken down secondaries,  And these cases have invarinbly been
traced to steaining the coll unduly elther by osing too heavy a hattery
current or by working the cofl without having & load on the seconduary.

SECONDARY

The heart of the coll.,. We use only enamil eopper wire—nothing else—
in our eolls, This cuts down nll lenksge between adjacent wire turns,
Individial Inyers nre insoalated with o eavy Impregoated paper of high-
est insulntion value,

No, 08 or 80 7. & S wire is commonly nsed in most hox eoils. We
use nothivg thinner than No, 34 B, & S electrolytic copper wire. This
means that “BULI-DOG" coils bhave from 255 to H07: more weight in
wire than ignition box coils. This costs o great deal more, but makes for
powerfnl =parks,

All *BULL-DOG™ Spark {'ofl secondaries. after windlng, are bolled
for a long perlod in o parafine wix hathh umder vacuum Lo dispel all pir
from the windings. A ecostly process—but it keeps colls from doming
bnek to us,

TRIMARY _

All primaries are made of double cotton covered copper wire of suit-
able size, They are womnd on lmpregnated insulating  tubes and after
winiding are boiled in paraffine to expel all ale and_ molsture.  All our
wlmaries are lnthe wound amd must he wonund perfectly even to pnss
napection.  The core wire is fmported from Norway, Only genuine Nor-
way double annealed core wire I8 nded by us  If costs 205, muore, but the
spark obtained is vastly better than if the domestie wire were used.

CONDENSER
 We ponsider the condenger ofie of the most im ml'l'nm parts of the
SRECTA-DOGY eafl,  If the condenser i= not just right, if it 18 not exactly
balanced, there will he excessive sporking at the vibrator contacls. Ton
Inrge o vondenser, while entting down the vibeator sparking, also cuts
down the secondiry spark length.,  Tos small a condenser inerenses vibra-
tor sparking amd decrenses secondary spark lengtll, Furthermuore, 08 the
condenser 18 guhject (o extraordinary  stresses, due Lo thie "h:wl;-klr!&
nf the primury,. its Insulatlon eoan never he ton goad. Mast cheap eoils
have poor eondensers, often brenking down even if the roil is not alused,

SBITLL-DOGT enils practienlly never have eondenser trouble. In six
yourg we dld not replonee more thion elght condengers due o puneturing—iun
really wonderful rocord.

f the constraction of onr eondensers, we use only the finest ohtain-
able tin foil.—not lead foll—thick enomgh so it can’t tear when the con-
denger 1= compressed hydreaulieally, after having been boiled in parni-
fine foir gome hones.

The paper we use = the hest Imported Homogencons rice paper,
teoated with parafiine under vacuum, to expel all ajr from |18 pores. Wa
do not use wire leads, but broad copper strips to make connection with the
tinfoll. This insures a perfect contact, anl no resistance ot the copntacting
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aurfaces. After treating in a parafline bath, the condenser I8 compressed
in n powerful press nnd a strong, perfoct unit. almost impossible to
puncture by the “back-kick™ of the cofl I8 the resualt.

After the primary his been provided with 1t Insulating tube, the
seconfaries are slipped over this tube nnd the whole unit i3 placed in
the outer encloging tube. The lighest grade of insulating -*murmunﬂl iz
now poured around the uunit, thoroughly sedling it in the encloging tube,
Over the em-lmilnf: a rich Jooking. fibre tube = slpped, and the cpil is
ready for assembling, after It has undergone several tests for spark length,
break-down resistance, eti,, ofc,

Our small colls, 2uch as our 1§ Ineh, 1% inch and 1 ineh types. have
the condenser enclosed In the outer encloging tube. This condenser Is of
course insuluted with great care from the secondary by ot least 15 layers
of Emplre puper. -

Our larger “BULL-DOG” eoils beginning with the 114 inch type have
a sub-base in which the condenser I8 bhonsed; it 18 arrounded by insulat-
ing compounil,

MAHOGANY FRAME

Beginning with eur IM7 model all of onr “BULL-DOG" eolls are
encased in beautifol mubogany frames, pisno-finish, hand robbed, A more
beautiful appearing eoll enn not be Imagined —it shines and sparkles and
is easily tlie most Impoging piece of apporatos on your lnstriment table.
Yon feel proud o own such g eodl; §ts ke §% not found anywbere the
world over—ua pretty strong cladm, but true, obee you see 8 real “BULL-

DOoG."
VIBRATOR

We eanld write =several page=s alout the nufmrlnrity of onr wonderful
Frepch style vibrator. 1t is proctieally  nolpeless and works at an
astonizhing speel. No large lron head retarnds it speed and gives a
gtringy spoark.  Onr vibeitor, on decount of its great gpeed, gives o fat
pnwori?ul FLAME-LIKE DISCHARGE at the secondnry terminals, unlike
anvibing von hpve cver seen, "The vibrator s composed  of one thick and
one very thin spring snd works exaetly like o reedl, the lower end of
which ling been clmmped In oo vise. Oar vibeator when working emits a
high NOTE, nit & NOISH, ns does the ordinnry TThumkorl ar box eoll
vibrators. IT ALSO USES LESS CURBENT THAN AXNY OTHER COIL.

TENSION ADJUSTMENT:

The “Bull-Dog™ coll is the only one linving o spring tension adjust-
ment, By tightening scerew 1 isee illustration) and Ih_v =lightly loosening
gerew 2, the eoll wses o mintmum of current, By reversing this operation
the coll draws Its maximom corpent god the longest ol most powerful
spurk Is obtalned, With the former miljnstment the vibrator works fastest,
with the latter adustment It works =lowest, Deantiful reguintion is thus
accomplished, not Tound n puy other coll.

ADIUSTING THUMEB SORTW:

Of course, while wllnsting, the thomb serew st be regaloated, i
the secondary i:llm_rli & satisfactory, Never serow the thmnb serew too tight,
a5 otherwlse the contiets ave npt o spurk violentiy, thereby reducing
thely life., "I'He coll works best when the sparking of the econtyets {8 not
too strong—Iinat o mild, nlee, blue spark, which should oot Blind youo.
One eun tell ot once I the battery wsml on the cull 2 too strong by
oheerving the vibrator spark. IF it sparks too wueh the battery corrent
must be ent down at onve, otherwize the seeondary might hurn out,

Onr vibrator thumb-serew s several oobgoe featires.  Olgee sl justed
the vibration of the epting ean never eanse it {0 loosen, because we nse
an #tiff. colled phosphor spring oonder the head of the rhmab serew,  With
the “RULL-DOGY enil vou ecan not get a dangerons shork white ndjust-
ing the thumb sevew, beeguse TS IIM O T0E SCIREW 1S THOR-
OUGHLY INSTLATED with a thick, kourled dhee el 10 yoi liave
ever trled to adfust an orltinary  spork, the secomlary of  whivh  was
grognded, (ns in Wireless Work), you will gppreciate this jmprovement,
not found on nny other coil,

CONTACTS

We now use only pure TUNGSTEN contnets In' all oinr vibeatlors.
Tungsten is the most refroctive metal known to sefence to-day., Tt is very



117

much barder than platinom and lasts at least 1254 longer than the
latter., The sparking on tungsten poiuts Is less than on platinum points
and we very seldom hear of stch a thing as a hurnt out fungsten polint.
Inasmuch ns the smallest tungsten point we use measures 34 inch o
dlameter and .05 Ineh thiek (platinum points seldom are more than 100
inch in diameter and 0812 ineh thick) the sparking = cut down to
minimum. Of course lurge tungsten points a8 these are more expensive
than smapll platinuin poiits, but we obtain better resnlts, besides, loarge
points last very much longer,

Due to the unbque coostriction of our vibrator aml due o the Toot
that tungsten metal does not welt readily, OFUR vIiBRATOR COXTACTS
DO NOT “STICK"™ UNDER AXNY CIRUUMSTANCES,

, TESTING

All “BULL-DOG” collg wnllergo an elaliorate series of tests hofore they
are statiped with our fnspection stomp. All our volls are tested twice;
onee before they are assembled, mud onde after assembling.  The spark
length must be right. 1t must be above the clalm we mnke for that
partienlar coil, Thits our 1-inch eoils usuilly elve 14t 116 dnceh spork.
All colls are “stralned” purposely to ngeertain thelr hreak down rosisranee,
We thus mnke sure that when you strain your coll peecldentally It will
not break down. Those that do brenk down at the foctory onve in a
while are discarded, Only perfect coils leave our fuctory.

GUARANTEE

Read it r*nrﬁfulliv. It i the ouly eoll guarantee made by nny mani.
facturer, anywhere In the world to-doy. It is the first time in the his-
tory of coil making that nny firm ever attempted sucli nn unheard of
guarantee, 1t proves our supreme falth o eur eolls,

.'ﬁf'.i"f.i’fffffffffffffffffffffffffﬂfffff.‘Yffffffffffffffffﬁﬁﬁffffffffﬁfﬂ/fffﬁfﬁfffffffffffffffﬂﬁﬂffﬁ.ﬁ
o
OUR GUARANTEE

L

Wo will replare withont question uny “BULL-DOGY coil within
ane year after its sile, providing It sHWs 1o gross abuse.  In
this gunrantee ls included partinl or totel burn owt of the sedond-
aries or bhroken down condenser, or any other wiechianlen]l defect
arising, due o imperfect woarkmaonship. This gnarantes does not
cover hurned out tungsten vibrator contacts, which (tsell 18 0 prroal
of gross abuse, Defective colls can only be replaced free of charge,
N if returned prepsid to opr factory. N

=
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Now. of course, all this sounds nlee and réads well, IT vou are still
wneonvineed tead the following, ‘Then 1T you want the best coll In Amers
len, we kunow that we will get your order:

Dear Sirs:— Alamedn, Cal,

I tested the one-inelh coll with o 6 volt, 6 ampere dynamo, nnd could
with point dischargers, OBTAIN A STEADY SPARK OVER ONE INCH
LONG. COULD SENID OVER SIX MILES, which took me hy surprise,
the acrinl wns 32 feet long, made up of four copper wires, on spremnders
two feet wide, suspended from a mast RO fect high, The detertor WORKED
FINE: COULD PICK UP STGNALS without any trounble,

Yours truly, V. ARNBERGER, JK.

Gentlemen:— Chicago, T1L
I houeht one of your ta-inch spark coils and think it is o dindy, Wik
four batteries L ean obtain over de-inch spark. CLARENCE MUELLER,

e o
R R e T

When arlering one of our Hpark Collz or one of our Transformers,
(ot us send you Ceee with oue compliments, Jesgon Ng, 2 YThe Principles
of Magnetism'™ of our famous SWIRELESS COURSE giving yon qll the

instruction about this apparatns, .
Just attach coupon No, 2 o your order. TFuop rforther information,

cansult colored section of this cutalog.

Important:—See also page 122.

ik
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The “Electro” “Bull-Dog” Spark Coils

It = a well known fact that we are to-day supreme in spork cofl
manufacture, We con prove that we sell more gpark colls for experi-
mentnl work fthan atny two other concerns In the world, .

Fhe new “Bull Tog™ type is the outeome of our 12 yenrs' experience
In this work, atd for workmanship and appearanee it stianis unmatehed,

We departed from the old, ¢elil looklug box style and now enclose

. N

INSULATED
THUMBSCREW

2-inch
SPARK
0. HX 1089

the primary, secondaries and condenser 611 n o Nbre tiuhe, ehhinneing the
appedranee nogrent deal and aldo making the coll far moere compact and
lighter at the sawe time.

A new FPrenclt donble spring vibrator with doehle pdjnstment = need
now, giving extremely fast vibrations. The insulation is superh, internal
sparking s Impossible, as the greatest enre 15 exercised 1o insulpte ol
parts with the most expengive sealing componnd, Ouor cofls gare especially
cofistructed Tor use lo wireless telegraphy, and we have devoted consii-
erable labor and time in experimenting G produee somaet g that we can
recommend confidently to our customers.  Ouor aim has been to furnish
a eofll not eawily injured, sven by rongh handling. and these eolls may be
subjected to conghdernlile rough nsgze without injury. The usunl form of
Rulimkorff c¢oll we found was too detlente aned ciasily pot out of order,
and we thereforr do not manofaeture snme:  All the goml fentures of the
Rulimkorff are embodled in onr volls, and we gunrantee theimn to give a
very powerful and “fut” spark impossible to obtain with utiy other copl.
All the experiments clted on the following pages can be performed with
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our colls, and we guarnntee our colis to give better regults for a longer
period than any other coll

We employ a condenser of large capacity in parallel with the vibrator,
which deeredases the spurkmF thercof oz much #s possible. All our coils
have condensers, even the 1i fn. one. The wibrator contact poluts are
of tngsten and wlll last almost indefinitely, providing the ¢oll 18 mot
abused by the use of too stroug o current.

If we say n coll gives 1 In. spark. tliis means that a 1 in. spark will
be thrown aeross o gnp one ioch jong, hetwern two sharp points, not
between balls. plates, ete.  We always gmirantee onr coils to give the
full spark length, To' get best rostilts use storage vells, which are by
fur the most efficient enrrent.  Our Gordon buttertes will rauge next in
efficiency, We do not gurrantee tlie spark length with dry eells, s thelr
carrent s not stendy enomeh,  Dowever, it {¢ understood thiot they wiil
give excellent results If tredted intelligeutly.

Tho secondaries of all our colls are wound with enameled wire. Our
rn;tlml.-l.itnﬂ usie bare wilre, which leaks aud reduces the ellelency of the
coll,

No. BERKIZ60 1, in. use 2 type TLIY cells, or % Gardon’s, or 3 dry eells
No, COKI08T ' i, nse 2 tepe B vells, or 4 Gordon's, or 4 dry eolls
No. DGELORE 1 In. use 4 type B eells, or 5 Gordon's, or 46 dry cells
N, FXA4H66  1'4 in, nse 4- by It eells, or O Giarilon’s, e -7 dry cells
No, BX1080 2 fn, use 4 type KE cells, ar T Gordon's, or 12 dry cells

$ 2.50

PRICE LIST

No. BERKO0 H 0o ot b hasen.  Siipping weight 15 & 3.30
No, CORION 3 inch coll, pree .. o oping wolght 5 b5 & 4,75
No. BORIOSS 1 inch Colly prlen...q oot Seieit 6 " ' 6.00
No. FX4i66 134 'iﬂ.l[wl-l .:ﬂ-“'.-;few.l-rr-‘ S s o ? e Al e $ .

Ne: FNI080'S. | Imeh:. ookl *‘;;]15'6.. .b.‘?l.l!'.lti.",ﬂ welght ¥ $ 8.00

Sz S1Lx5UYGY.  Shipping welght S 1bs,

No. AIX1000 8  inch cofl, priee] ...ccvenroesnsionns i $19 00
-
N, CIRX 1001 4 inch eoll, prive L. .. iamaoamoarasaiin et T ..$3‘)¢00

l":].'n-niluu-t wiy e
No. HEX1008 68 Inch coll, price | ..o ienmrnrrmanss A RETE e $80-w

No. IEXTOM § inch eoil, price) - ccviaeaannes P R Py $95‘.00

Prives of larger colls on application.

. [] -
Experiments With Spark Coils

Connert two ghort pleces of wire to the two top Lindlng posts, Moke
a4 “spark gap” by leaving a small space between the wire points. 1T the
rall E:: stnrted n stendy stream of gparks will flow between the polnts. It
enn be lutensificd by tightuning the thumb serew on the vibrator of the
enll.  If the “spark sap' Iz about 14 lneli, a4 “fire Lall"™ will he cobgerved
hetweon the poluts. If the experimsnt s continued the positlve wire will
st white hot and finally fuse at the end. If the wires were oopper Lhe
Tpe ball will be green: if of iron, reddish vellaw; if of zine, blulsh. To
lengthen the spark, attnch n metal ball, or metal dlse, to the negative pole.
The positive pole shauld have s sharp point. The longthened spark will

pot be single: it will tend to branch ont, -
© Another method to grently lengthen the spnrk iz ns follows:  Molsten
the cover of coil frome betwesn the two wire poluts with your fiprer.
The spark will at fdrst be thin, but It will enlirge grminally as the
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Experiments with Spark Coils
(Continued)

molsture dries. This method lengthens a spark two oF three times, A
-lneh spirk cofl will very often give 2 or 3 inehes. The experiment s
very interesting. If a thin glass plnte 13 placed o the spark gan, the
apark will not he stralght, but it will hit around the plate’s edge In zlg-
aug fornl. A very striking experiment s done ns folllovws ; end_two
thin iron wires vertieally in guch g wanner thut they run parallel, With
a_little experimenting the right distunee to spuce the wires will be found,
The spark will then tart ot the bottom aod run up awiftly In ladder
fashlon, As soon ns It reaclies the top it stops, only to recommence at
the battom, Tt will work rmrruuulii-ulu;; for hours, and never fails to
attract consideralile attentlon, Pl sparks also emil o strange nolse.

Lengthen tho Spirk gap 4-0 thmes gl steew ¢nrhon powder or metal
fillngs Déetween. ft. 1'he spurk will select n route of Its own in a peeullar
manuer,  Whe experimout fs ereatly beantitied In the dark. A smull cup
of boenzine, gunpowder, ete., cun oo pxploded If placedl In o spark fgn::
But of conrse L NEF § 4 ls-re:-uulfuu I wpcessory for sach exporiments, If the
fInme of n ennille s hronght oy e the spark gap, the spark will be diawa
into the Maile (hot gir be He u hetter comiluctor for the ourrent than goln
alel. If the candle is blown out amd {1 the wiek I= tonched nt oncve hy
the spurk, 1t swill Helit up again, It i plime of eardbaonrd 1= pat between
the ﬁlmt'?u: gap it wlll be pleresd.  The bigger the coil the thickop the eard-
bonrd ean be, Note the very peonlliae hole the spark hns made, and eome
are it with n Wole the pecdie hos nhvle.  Explatation: The current comes
rom hoth sliles, .

It wonr friond sthokes eignrettes vou ean play nn amusing trlek on
Mm,  Offer him some of your clearette poper prepared ng follows . Place
W or 15 leaves on o metnl Plite to which one wire of the coil lendsy
Take the other wire (whleh muost he woll ineuluteil op you get a shoek)
and tove it gl aver Fhe gurfaie of the elgnroime papers the more sparks
on ke In different plices the bottor tie trick will turn out, The iden
8 s The piper will b plevecd with numerons holes.—too fine to boe
observeld, —amid when Nour freiemdl triez to light the clEarette uftor he eare-
fully rolled i, ho will waste 8 hox of matehes without helng able to o
08 much ns one paflf, Aftor teying three or fonr lenves yon ean hardly
blame Lin If lie commenens to sar o few things—or he may finlt smoking
clgareites iitogether., If un old Incamdescont bulb s comnoctsd withh ong
wire, ‘and I the other {s Erounded, the Bulb will emit a grienlsh Hght
in the dark, as sooi s the eoll stirls working, 11 ong wire hns a very
Ane l'n-iut andl is not too for awnv from Ehe uther wire, a very nevniine andl
welrd disehnrge will b ohservedd i the durk. If o drap of oll s placed
In the spurk ean it will hoe seattersd around violently throngh the gpnrk,

your nejghibhor's dog hns the hablt of extracting tliings from yonr sl
ean, lead a well insulitod wire to the can, whileh must gtand on a plese o
very dry wood., ronnd the othor wire. When vau san tho tlog standing
an his Wind legs and leanfiye Azninst the ean, bring vowr cofl I operation.
You will never see a4 more surprised dog In your 1ife, and Fou ein vouch
that he will never come near that particulsr ash ocan agaln, even If It
shonld he fall of soup hones, :

We lpave It to the ingenuity of the experimonter to devige new expepi-
ments, tricks, ete, and ghiall be pleassd to hear of snch, for the benefit of
other cxperimoentors,

The most beantiful ang startling efcets, however, are erented by lght-
Ing  Gelsster fules® Our  smanllest eoll will Helt e very  blpgest
tube  for hours, wpa our I-lneh eoil will Tieht S-10 medium  tubes
simultaneausty (f coniected in sorfes. A& nll tillies are different in color,
the most honutifi) effects and desizgng ean be created, Tn on store window
they wil) stap every rasser-by without fatl. For pmrties o weird offect s
obtained by sddenly turning ont all the Ifghts anild opernting a single
Inrge tubhe nenr the colllng, Tt will stnrtle the most phlegnatie man, and
the Indios will swenr they saw n ghost, ;

IMPORTANT NOTE: T for some renson a eoil dpes not give the right
gpark length, bend the vibrator spring a lttle haek (towards the thumb
Berews, he stifor o vibrator works the better the spnark will bhe

*Geissler tubes, being impartod from Germany cansof be obtained at present,
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How to Photograph Electrical Discharges
By H, GERNSBACKE,
President Bleetro Importing Company,
Rditar “The Electrical Experlmenter,”

—_—

The following most extraordinary experi-
ments, which, of course, can be varied hundred-
folid, ean be perfored with any of our coils,
the 4 tneh one included, The ordinary photo-
graphle plate is used for nll the experiments, its
glee depeniling on the objects,

It is self-evident that suach experlments must
be ¢ondueted in o dark room or in n room lighted
only with a ruby (red) photographic lump. Aoy
white Heght will spoll the plates instantly. After
exposing, the plates must of course he devel-
o il whleh you enn easlly do yourself, or il=p
re-wrap It in itg black poaper and bove a phiotog-
rapher develop and print the negatlve.

Take o atunll hottle with avide mouth and
fill 1t holf full with very dry and pure stiurch
powder, salphur flour, or with toaleum powder,
Uiver the mounth place a thin piece of ganze to fEsw. . iy
act ne n fine sleve. Tle tle gouze aroumd the NEGATIVE SPARK
neck of the bottle with o string, l'ake the pho- '
tographie plate and ploee it (with the annted
side upwards) on a metnl plate, or o plece of
stiff sheet iron, tin, ete. Conpect the metal pHare
with one of the secondary posts of your coll,

Sleve n thin Nlo of the mhoeve-named powder
over the photographic plate, Now pHace n very
fime metal polut (big needle or plnd In the rmid-
dle f the preparcd ploate. Connect the polot
with the othier post of the coll, and make one
spark., If the duration of the discharge is longer
than one second, the results will pot be a3 nlee.
The plite, after the powder has been wiped off
complately with a z==r-TJt cloth, s ready for devel-
G,

I Different results will be obtained If the po-
lnrity of the metal point {8 chHanged.

Fig: No. 1 (made with o ¥ ineh eoil) Mitd
the polot eonnected with the negative pole. T 1y
Lr‘nilll of Mg, No. 2 (snume coll) was positive,
Nonte the white centre ball of Pig, Mo, 1

The muost bDenutiful symmetrienl and other desiegns enn bhe made as
follows: Cut a pattern (snch as a star, your inftinls, oted, I g plece of
copdboard and place this on the photographic plate. Now sieve the powder
over the pittern, and when this is removed the deslgn alope will show on
the plite, Place the metn! polnt in the centre of the desipn and mioke n
EpITE 0s explained above. Of coprse, no twWo photographi will ever be
nlike, and the greatest surprises are experiencad by the creption of oew
designs, hranehings; ¢te, The result of experiments in this feld are most
interesting and grateful

IOSITIVE SPARK

Penn Yan, N, Y.
ear =irs:—

Recelved yoor information that 1 asked of you and thank you =
thousand times for the same, 1 wonld not take Bl FOR THE COIL I
RECHIVEDRD OF YOU AT S4.96. IT WILL JUME AN INCH ON FOUR
COLUMBIA DRY CELILN,

Yours riespectTally, "HAS, CARKRY.
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MILES WITH AN E. I Co. COIL

|
| SPECIAL AEROGRAM SENT AS

AERIAL

On the 17th of April, 1010 at 5:15 P M.,
Hay Newby operating for {he scliool of Wipeless,
Urake all previows recorls for the most eftinlant
transmission, sending
of nearly 70 MILES
penditure of oot
ENERGY. Furtber
followlong day the Freallon lsiand reglitering 1n-
terference showlng that the sarth's potential Tl
bevtt disturbed ot thin Hstanes ABDY

The ourrent was suppdled Iy a small stors
lattery actuating o 1 INCH E. 1. 0. COIL
spark gap wied was s smsll BT
Bt at wbout 3 millimelers
length  was  aboul 500 meters,  Lhe fresjueniry
000,000 eyeles per secand. Following s o ecopy
of the medsage went at that time:
1 FR BA Ck Dl o

REAR ADMIRAL 11 OSTERIATSE,
Mare Taland, Calil,

Cotgranitations from (he Soldier boy whias
Bun your  honored Futher st [nooelile pitd ac
Spankih Morte

8/26/10

WORLD'S RECORD BROKEN

fram San Jose, with an

lists  ware  cartied

W L HAWLEY, Postmater.

3UHOOL CF WIRELESS
Garden Cliy Dank Hutliding
Han Jose, Calif., June 23, 1910,

The Elietrn Tmporting (o,
233 Pulton 51, New York Clty,

Ceetit lomorn —
We  hove  fronsmiltted mesiugd . from e
ttatlon to  the Government Stations ot Mare

Ielamd sind the Farafon lslamd, A IFSTANCE Gy
B0 MILES, nad also to the U, W, T. en Stating
I the Crdker Tract, San Feanelwo, URING nxE
OF YOUR ONE INCH (1%) eofle anid a sl
portahle stomge Battery.  We  have miadde it
of our hedt of the abuve teds at midday 1731%;
THE SAME ONE INCH COIL. We Iive gl
wireless phmie  coneeits to amarear whreless  tin
thronghott the Samta (ara Vallew, T8ING TIE
BAME ONE INCH COIL and an Etfessnn Dt
Tramumiter,

(Signmdl  HAS. D HERROLD,
BTATE F CALIFOINIA,

1T
COUNTY 0F SANTA OLARA
L Chas, 10, Heprold, helag  difly. sworh  op-

poKes aHd says Uhat the alese mintter o which
my signatire §s artached i true 0 fr bt
knowiedpge  drd  beller.
CHAR. D). NERROLD.

Subrerited  wnd swori to befure i thik

24th dur of June. 1R10
WESLEY PLAPA.
Notary Peblio In aml for Coonty  of St

fhars. State of California

TEST OF NEW|T0 WHOM IT MAY CONCERN:

Ty nnlﬂ;‘ Taland o dlﬂ_u“w ‘Hllﬂk RII!‘“,
e Tabinmd

(He gove us time from the standand elock and
iy W*TEE tgfn Lold -us that we canie  In strong.

T A
1 Crocker Tract, Ban Fromelsco, and alw heard the
A e HIL}.‘E& Fardllop lsland Stutivn tell ns “Keep out.’* In

Ca, i ap 1
The “un‘;mfﬂlr.i‘.'; P myself two diferént  times,

San Jowe, Callf,, June 20, 1010,

Mr. Raymond Newby amd T TSING AN E. L
CIL'S ONE INCH COIE, and E L Qo' aine
pup st al mbaut 1718 Inech, and nrtennn

of Wirgless o the Garden ity
callidl  up operstor ®BH oof M
Btatlon  getting an  immediste  responses.

of  the Bl

I hoee wlso heard Oporator Newby tallk to

PH, the blg U W, T Co's Station in the

every case we useidl the SAME ONE INGCH CDIL.

bisve  ulso, wilng the mame s0t, talked with

IHigHil ) THAD STEVENS,
STATE ©OF CALIFORNIA,
Ry %
BANTA  CLARA D

. THAID STEVENS, twing duly swomn, e
ool Amd suyd that the dhive theth o thiereln
set forth are trie to my hest knowledge and

helief.
THAD STEVENS.
Subseribed and sworn to Lefdre me this 25th
of  Jupe, 1010,
WESLEY' PFLAPA,
Notary Publle Juoawml
Clara, State of  Culifornia.

ay
fur Loty of Santa

|-|r||-
-y

Ban Jose, Callf., Mame 1nin,

0 WHOM IT MAY CONCERN:

I transmitteil the message from Mujor Mawley
io Admiral Osterhous using & one loch E 1.
Co's (1™ O actvoted by & small portahle
stornge  bnttery.  The energy  mkid  wis LESS
THAN 15 WATTS, the dlstance eovered belig that
between Ban Jose, Calif., and Mare Island. |
used the system of the Seheol of Wirelasi, (-
eigned and bullt by Chas, 0. Flersshl, the BElee-
trical Epgloeer for the Company. 1 ales  talked
with. Operator  Ludwig of {he Farallon  Tslanids
anl PH  United Wircless Statlon In San Fran-
clsoo ‘wglng  the same  hook-up amdl wying  the
gdline  one  loel  enfl. Mr. Thad Stevene wns
prevent ot eeveral of  The tests oand  Wimiselr
lalkedl with the last named stoilon

{Signed) RAY NEWERY.
AETATE oOF CALTFOHNTA,

COUSTY 0F SANTA CLARA
I, Ray Newby, Iwing

‘“lt == l-“n‘ '“I_“ e

knowledge anmd ' botier,

{Signed )

Bnboeribed and ewmery
iay of June, 1910,

WESLEY PIAPA,

Notary Publiz In and fnre
Clara, Stite of Caljformiz.

ity
in troo

mvoeh  depnae
to my Dot

RAY NEWRY.

lo bofaier ma  this

2ith

Cournty of Santa
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CHEMCRAFTS.

This Is a daondy set at a
very reusonable price, With 1t
voll ¢an work lots of wonder-
ful experiments each one of
whielh can be pepented mony
times, There are M different
Chemdeals, test tubes, pgliss
tuhe, measures, ete., together
with the No, 1 Chemeraft
book wlileh glves complete di-
rections, explains all the ex-
werbients o o elegr, Interese-
ng manner, sl tells many
wonderful gl fnterestingg
things ahout Clhemistry.

, 1“'11'I| Chemoera fjt ";r.'-

. I . ABKIO1  you eon make five

CHEMUCEALIT No. ABRK5501 ink and fuses: voin ear bleach
volors, Loest  watep,  prepnre
vhlovine, mnnfaetgne -

monia, gun powder, eplored fires, blaek and colored Inks: vl can prepars

magle Inks and papers, clinnge woter into wine nnd wine into wanter. pour

ink and milk from some vessel amd do no end of other wedderfnl things.

Sige myRxih; L,

No, ABREAL  Chemeralt Outflt, as deserihed o e e A $1 .20
[hipping welighe & s

CHEMCRAFTS.

Chemeraft No, BDINGHE 15
mueh larger Cthon the N,
spt, It contpninz: 32 Jdifferent
Clhemleals sud o Hbereidl os-
sortment of Apparatus  angd
equipment.  Fhere ave many
fape e wvillidbls  Chienmdicnls
included In this ontiit which
ropredent=  the blggest voloe
gyver pur on market Lor siceh
a low priee, The lnstruttion
ook wihlel comes with this
et ghved directions for work-
ing nearly o huodeed wonder-
ful experlinents and alter you
higve u=eil the set for a Iittle
11.;hile Vil ]T'-'“T hei ﬁhiln t-lw s il
vise sonntlhess  additlonn]l ox- . . o . ==
perlments of Sour oW, CHEMCRAFET No. BDEGI0Z,

Every purclisiser of Chem-
craft No. 2 recifves 4 Uhemeraft service eard, and 1z erititled to n free sub-
geription to the Chenteenft Chemist,  This is the hizzest kind of o help in
eprryipgs on your experimenting omd no one should oyorlook this wdiler.

Nlze 12x19x2 in.

No. BDESDNE  Chemeralt Outfit, as deserlbed. ..o oo vovee i inenans $2-45
Shlpping weight & 1bs,
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Chemcrafts (Cont.)

.
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The No, DMESS0S Chem-
eraft is the biggest and moat
complete Chemical set on the
manrket. This ket contains 48
different  Chemlenls, a1l of
witloh re ecarefully chosen be-
vause of thelr many interest-
| ing renctions. A lnrge EEOTE-

tent of valuable apparatus is

Ineluded,  winoe winir-n I«
blowpdpe, aleabiol lmp. = st
fl tubes, test o tabe (ol or,  Test
trphve brnshy, niensumes, S -
Ing wpoon, Eus delivery tube
A stoper, glass (b, stir-
ring el ol ofhier  miscs]-
Heans il praent,

-
Ll
&

1)
00

,_
o
-
nad

O

= a—

CHEMURAFT No, DIEGS0N

230 experiments g slves the g
additlon ti furnlshing all kinds of fiy

Every owner of the Nao. MM EGWG

Thie Clhemeraft bk for

Outlit No. DTS00 s com|Hele

Ieoevery detoll, It contnins

A ovomplete volurse  in Clhemistry in
i,

hemeraft sot | also ontitling ta Chem-

eraft gervice and g frog subscription to e Cletneraft Clicmiiet.

Shee 121
DIESG303 Chemernft OutfM, as deseri)

%3 In.

.

$4.95

-----------------

The CHEMURAFT autnre gee

or otherwize hnrnfy) Suhi=timees
cals are no mmope barmful than

SAFETY rirsT
lately =afe. There jire ne dangerans pojsons, exprlesive marerinls

terigls. snel us 00y, seondine powder  w

Endorsedq hy Chemien] Experts, Governmint Officlals and Pro-
fessars of Chemistry in Lending Sehools and Colleges,

tannedd Arar or sl do e nbso-

I any of the sots, Pl elisml-
gy ordinary  honselioll .
nshing sodn, vinoesp ftie,

FOR LABORATORY G LASSWARE,
CHEMICALS, SEE

INSTRIMENTS, REEAGENTS AND
PAGE 129, ETC.

L S—
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Laboratory Glassware and Apparatus.

The articles describicid below are of standard shape
und size. The plussware s | the highest degree re-
sistant to the getlon of chemie] refigzents and to tem-
perature chuanges, anid thoronghily tested hefore legving
o stovk roolns,

Uwing to the breaknble witure of tlls muterial we
recontmend it sent by express or [reighi,

Glass Jars and Bottles.

No. DE20% Round Specimen Jar,  Mode of clearest Hing rliiss, $0, 45
Size 4%, x 01 . Sbipping welght 4 Ths, ..., .. .. .

No, DIL2ogz

No, DK2091 Round Specimen Jar. Supnie us above. Size $46x64 fn.
Shipping welght 3 1hs. N e $0'40

No. DR20M2 Square Glass Tank. Size SHAD, Shipping wirle it $0 40

R | 1 S R TR TR S R e .
No. AN2003 Large Gloss Bottle with Cork Stopper,  Size 2% Iy,

igh., dinmeter of hottom 1% In., dlameter of cork
18 In.  SBhipping weight 1 I, ..... T — T e $0-18

No, AE20M  Smull Glass Bottle with Cork Stopper, Size 2 (o, high,

dinmeter of hottom 13 dn,, dameter of cork ].’,a.;?u.
Shiipplog welght 4 oz, S auly e A A Tt $D*15

No. CH2I08 Chemienl Flask, Plat Diottom Lip
Finl=h. Containing 4 oz, (120 c.00). . $0'30

No. CE2108  Same, contnlning 5 pint (250 c.e ), $0'35

Shipping weight 2 [bs,

No. CIE2108

No. CRK2110 Chemieal Flask, Kound bottom, lip
finish, containing 4 oz (120 ..}, .. 30'30

No. CEZNL Same, containing 346 pint (250 ) $0*35

Bhipping welght 2 [hy.
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. CR2112  Erlenmeyer Flask, 4 oz, (120 c.0.). $030

v CE2LIR Same, Jo pink (200 .0 )vacenevesanss $0‘35
Shippiee weight 2 |bs,

No. DELII4 ¥insk with Pour Owt, 15 plot $0 45
.

= 5 T P Y e e A R S e et
Bhipping welght 2 The.

No. ANZI80 Glass Retort,  Desy mode.  Tubulated and gliss stop-
'Eﬂ.'rl,'ll. colitenl= :'_- l_'“”' i L5 ) sammsmsssssdas e spr T g s m TSRS $1.00
Shipplug welglit 3 1hs,

—— o ——————

Glass Dishes

No. GE2178 Tleavy Glas=s, 30 In, dinimeter, $0'75

Ehlpple  welpliv 3 s,

No. G12126 e

Desiccating Jar

Na, AN1eT Wit groumd 1Ll 878 dnehes
ambile et i eseamten s s i e $1"00

S|hippimg welght 5 Hes.

Watch Glasses

N, BK2128 Sxsietse putrern. Omr=hle dinmeter 60
. s Insiile  dinmieleor S depel Wk pam

Bevel  gronnd (o foeri sorfes Lo $020

writinm: EHDE ihsuevit b vaias i s ol
Shippinge welcht 10 1, *p, AX2IN

Watch Glasses

N Fopeg  Stanilnm] patleri, £ i, Alimicter $0.Gﬁ

No. AK2130 Standard pattern, + o, dlomerer . eaeivirirsaviaans $0.10

No. AF2131  Sfanddard pattorn, & o BI00meter o .oovariravermrcivacan $0-16
Sitpplvg welght 1 b, each,
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Wash Bottle
No. WEZ133 'r"”iti!rh.w wltli mlnas tu'ru;.t and ruhber
#stopper; flexible exit tube. 1 pint
cipeily $0.85

IIIIIIIIIII FEER S8 8 F F%d ke # R E

Shipping welght & Ibs.

i . i - £

No, HE?144

Graduarte

No. HE2134 (lone shape. On foof with lp, Hand
engraved, elenr-eof Eradantions. Iruplex seale,
fhuid lllmiﬂtllre nn1 one =ile gand metriec measure
ot the other, To dellver 2 ounces $
(60 e . 01-85

------------- TAREETEEEE R AW

Shipping welght 1 Th,
No. AKE21I85 GRADUVATE, Saime. To
deliver 4 ounces (120 Cobe i esrenn $1'05
Shlpping welght 2 1hs,
No. AEK2138 GRADUATE. Sume. To
deliver 8 ounces (250 o .. ey ouss $1-50
Shlpping welght 3 1hs, No. HEZ134

Graduate

No. AAMK2I3T Cxlinddrical =home, otherwise the same 63 ghove.

To dellver 50 eo, graduated In 1 e eieh, ..., .. $1.10
Shipping welght 1 1,

.I.
[ T . .
No. AAKLIH] Evaporating Dishes
No. CK2H140 Best poreelain, 3% inches diameter. Contents 2 oz
L ey $030
No. ER2140 =nme. 4 inches dinmeter, eontents 4 oox. Fael, . $0 50
N FX202 Sime 545 Inehes dismeter, contents, ¥ ooz, Bachio, ... $0.60

No. GEZI43  Same, 6% Inehes digwmeter, vontents 1 pint, Baeh. ..
SLhipphie welglit 2 lhe ool




130b Every article on this page made in U. S. A. :

Beaker Glasses

No. TE2115 Wihle with Pone Out, Geiffin's form. Neated
in assortment of 5 Regkers of 1, 2, 8, 4, 5 and $u 95
6 o, contents,  I'rive per 800 ccoicciciananns . .

Shlpping welghe 3 1hs,

-
No. TE21LG Test Tubes
Na, CC2116
No. €C2116 Non-corrosive under ordinary conditions and re- 1
sisliunl ti suldden elinnges In tempernture, Nested (o pssoet. $0 33 a"
ment of 8, 45, 6 7T and S nches long, P'rlee perset. .o na. ”

", Funnels

s Y : 5
- o No. BR2117 Long stem. Body made unifermly at an
anele of 602, Stem stealght 1o facilitute rapid

dlbration.

No. BR2UT Diameter 1 Ineh (25 eane oo . $0.20
No, CF2118 IHMameter 2 Inel (5 eamu).cone. .. bt T et T $0-36
No. EE2119 DHnmeter & Inely (10 come) ey e s o oo s ; $0-55

Bhlpping welght 2 1hs each,

—

Ao, CR2120 b Y T PRE | i | Nip. HKE?2[22

Thistle-Tubes and Safety Funnels

st Nonsol dilnes,

No. CK2120  Stralght stem ..., ... ST e — $0-30

Mo, DEZI2ZL IDINE IODJ cescsarsarsssssrsissssns rsesassssssssnsesss =

No. HE2122 One loop and Bullh i eivrsrsrsisissssssrsvssiena e $0-55

Shfppbee weleliy, eldel, 2 Ihs,

Glass Mortar and Pestle
o DVERLH Contents 4 0% evveetives o $0-45

Shipping weight 1 1

No. FE2146 Bopme contonts 8 o .....-- $0'65
Shipping welght 2 Ibs,
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Tube Connections—Glass

000

t;r:ﬁ Lo X0 O]

| | ™
8 900
No., UK2i2g No. OR2124 N, BR?125 Glnss Tubes.
No. CK2123 1" Tuhw £r T R R A TR $’0*30
No. CR2124 ¥ Tohe form, ewel. .. T $0'30

$0.20

No. BE2126 T Tube form, eaol, ... ... ...
RBhlpping welght 1 !9 emcls
GEASS TURING. This tubing Iv of the Dot quality of glose, and will

stamd  Bieating add bending luto hiupes withont bresking.  We cinnot uell
lese than one foot nor loneer Waetlis than tyw s foit.

Catnlogue Ouishile Approxhmte Price per
N0, Dn, Insdde Din, ot
No. 16290 s iy ve Tn. F0.00
No. ABG24O1 i I v In. 012
No. AEGen: Bdn, 1L in. 0.15
No. CRoo3 %% in, e i 0,130
No. DEG201 15 Iu, o ina 0.0
Nuo. FEB2O5 3 i W . 0,65
Rhipping welght 2 to 3 s, a foot, owing to the brenkable nature of this
i imnterial,

GLASNS RODS, Dur gligs rods iame only in full foor and 2 fest longtlis,
Unilor no elrewmstances can wo soll shorter length=.  Our gliuss roids are
expeelndly recomimenided  fopr elevirival work, forp Iigh tension Tesin X preri-
ments =static machines, ote,  Warrndtod  pro oo ontuin lead op conducting

CHE
‘rla'lllf”l"ll'..'"{" I"rlf-ll ner
N, I aneter ot
N, AR2LI05 L In. $0.10
N, NE210W W ln. AL Fi1
Mo, 2107 5 fu. 0,97
Shipping weight 2 to 3 1bs. 4 fout, nwlri:; to the breakable natore of thls
materinl.

SOFT RUBBER TUBING. A ool eriide of Para Buabber suituble for
all experiments. Tt will stand hot ar vald water snd many chemlenls withont
drying ol hreakineg ax experiencsd in many cheap grades.  Wliite tubber.
hepvy will=,

i o

il Inslde Dinmeter Price per Foot
Na. AF2102 % . $0.15
No. BE2103 fu In, 25
No. CE2104 1 i, 0.35

Shipping welght per foot 1 1h,
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= Reagent Bottles

These hottles are made of glass, free from lead, zine or
other metallle flux, Flat bood, glusa stoppers, aooth bot-
tonmiE, darrow moath.

Ko, AGE?148 Contents 1 oz.. helght 335 In., IIFT‘ $1 75

;1L R —— S o e

N, UFR2149 '.nnllh'lll,'-I ‘-'; pll.lt ]I'F_-H;!lll 43% $3 60
PBE X a e snaete e tle e e s e R R

No. EX2150 Contents 1 ]:rh:L lwigﬂt. |E-'q I--ﬂu- IH' $5w
ll'h’u R T R T AT T N N R AL AR

No. AGE2148

No, ANK2I151 Samie. W mioutl,  Contents 1

o, helght 3% n., per ok coivievvmirravaanss $1'30
No. CGE2152 Same.  Wide moath,  Contents 15

pdnt, helght 49 In., per ddos, cevvancvcioirnes $3'70
No. BEAR2152 Suimme, Wide anoutl, l'n.'lltlilli-l 1

pint, hejgeht 6% In, per QOZ, sciveciceccinsssss $5'10

No. A :I K151
Crucibles

No, ER2104 [‘rhuq.,uhr Form. Sond, O o nes=t. helght of
Iargest 54 inches, width on l:u]| -F" im:hi"- $0 50

farrE st Hi' D e

Shipplng 'i.h-lp,h " Ih:-_

No. EK2154

Filter Paper

Best quality. Tonsurpaessed o strength, anlfermity will teextiive aned elenr
ripld dltering. Cuot round, white graile

No, CE2155 Dinmeter 6 Inches, rowmd, per paek of bumdeod, . $0'30
No. EE2156 Digwetef 8 Ineleg, rouml, per poek of huitdeed. . $0-55
No. GE2155 Dlopeter 10 lnches, round, per poek of hoaedsed . $0'?5

Shipplng welght 1 1h,. per pack.

Engraved Stem Chemical Thermometer

No. AJEZIRI TFalirenbelt omd ecotigrnde senle. TLamggthe 14 doebes, W o
iHameter, Senle range 302 o 009 F, Sabiivision 22 0, and $1 90
12 Y Eooh, in turned wWobl] DX . . ces oo as apseas 4 "‘

Shipping welght 2 1hs

.........
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Water Bath

No. BERK2138 Pollshed ecopper, tin-iined,
with concentele copper rings, cover

anil stentn escape. Dhiam- $2 50
L]

eter D lnches, 4+ rings..
Shipping welght 3 lhs,

No, IH*.H"II'.H.

‘ Sand Bath

No. DR2159  Deep form, hest teamn,
Iameter [I L hr"v .......... .

No. Ilﬂﬂlﬁﬁ

Tripod

Mo, ANZIGD Gulvaniaed  frow, T Inclies i'
Ring 4% inches dinmeter, 1'u"pl[|| $‘I
dadjustable logp bracket ....... ..

shipping weleht 3 b

No. AX2180 Wire GE.UEE

"h.u... Iih“."ﬁl ]mn, a.[.‘lI' u=e on trl;'ll"l?‘:. le J“";hi'.;' ﬂ'lll'.'li'i'..--...--..-. $0'20
ny welssiit ¥

'*-hIrsI

Blowpipe
No. CR2182 IHack'™s model.
Cundeanl sligpe, of .]urmum-rl

i,
i, with elestneh

whle brass tip. $03 .

shipping welght 2 1hs,

CRE162

Filter Pump

¥o. ABER1068 No. ABE2G3 i Aspirator).
Maile ol bhraxs,
E"'1‘“j|1i-i||1|- Wweslee 111 $1 25 |
= BINI

Spirit Lamp and Bussen Burnee, see page 179,
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Test Tube Rack

No. GE2145 Waml: for 18 Tuohos,
with 8 ping :I'rlr'
drealning,  Enoh $0 75

Shipplng weiglit 3 1bs,

No. GE2LOS5

Test Tube Holder

Nao. BLE218 Wood: with wire
ApringE. el c.seecsneconess s

——

TEST TUBE HOLDER
No. BK2167 Wire, spring brass,
micke] plittee ..nnne ey vmeces
Shipping weiglit 1 b, sach kind.

No. BR2163

Test Tube Brush

" No. AR2160 On rinneil wire.

Rliipping welight $0 10
L]

No. AK210) + ox,
Burrette Clamp

No. EE2150 Iron, with -'mn Ic
nut to adjust position. BEach $O 55
Shipping welght 1 1h,

Ll ﬁ"*. L
ull “"”I“‘F.\\ :

No., EEZIT0

Spring Pinch-Cock

No. BR2171  Mohr'as pottern,. hross $0
nlekel plated.  Bacl..ocessesas '20

ShHipping weleht 4 o,
No. BE2171 ts

———

Clay Triangles
No, AEME 2 sizes: 2 and 5 igches, State
whivh =lze in ordering. |‘::1I'|I....:..'. $0'15
Bhipping welght, each, 4 oz,

Ho. AEZ2LIGE
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Beam Scale.

All mwetn! work finely nickel plated and
tinishoed ;. monnted on polished Wialnut Rox.
Seyle tnkes apart and packs away n drawer of
Lox, A well findsled and rellable Instrigment,
madle in a mechasuicnl wax e well adapted for
lahoratorles, physiclan’s otliee, ety

Rensitive to 1 grain. 6 Ineh beam. 3 Inch
JiiTTis, t'lli'::il'.’.tj.‘ i oupnces In ench pan Totnl
Il HE 110 Eriieliies,

N welghtas Ineluded.

No. CEK2176 Benm Seale, 213 e
"-u TINEY sen s rsnaanamas $3“50
Shipping welght 4 1bs,

No, CERZLT5

Brass Drachm and Grain Weights.

Coln. Troseeiption Welghts, brass: with ecapped and Iaequered Bross
irnin Welght=,
Bet paeket In s1hling box, 2 desehims ta 4 geadn, These are the weights
that should be used by every experimenter Lo insure exact work,
Ko, GE2170 Brasxs Drachm and Geain Weights, per set, as de-
soribed ... [ e A e S o T B A o T $0"75

'-~=!1i| I*]“l-' welght 1 1h,

Aluminum Wire Grain Weights.

These welghts are ouule of Alumipom Wire and are very accurate,
runnlage feonl 10 pralns to 3 praln, $0 50
No. EK2177 Aluminom Wire Graln Welghts, as desceribed, set. g

Shipping welght 1 1,

——

Metric Weights.

Tvery woll sgquipped Laboratory shoulbl have somwe metrie welght=s, ns
minny formolas aee fndleated in declmnl ieasure,
No. GE1TR  Metrie Preseription Weight, 10 gram=s to 1 centl- $0 75
Frawm, o bBoXx, each 8ol oiicisrarrirssbrr i s "

RUijng 'nu]!,;'hr 1 1,

o, FR2IGH Meirvle Preseription Welght=, 1 grom to 1 eceqiti-
FrEI, 10 DOX, CHULE BB s s nrsse s e e ot s s b ; $0'60

Shippineg weight 1 Th.

The 2, 5 and 10 graom welghtz are of brass dises, The | gram. 50, 20,
1 and 5 centigram welghits are copped sheet brass: the 1 and 2 centigram
welghts are of Aluminum Wire,
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Filter Stand

No. AEK2164 Iron with S rings........ e D
Shipping m-i:.:lu l ki,

$1.50

Reagents and Chemicals.

We do not chorge preking on dry chismienls. Dotties, to ship lguids, are
incloded in price.  Bottles to contalt aeid are peovided with gluss stoppers.

n!‘.t"i"l J“"‘"ir l +-qil.| AR R NN NN III .Jl'l;li 1"_‘ I: l‘]tllll ]I}- s"’;:”‘
Acid Bydrochlorie ( Muriatic) . ... .. HL) Ldyjuilal b, .50
Athd Nitrle ch, pore. ..o .0 viiciainas FEN LI Ligulil e

Acid Oxnlle. el ... ... .. — A0, Sufiel 15 the b=
Acid Salpborie ch, pore. oo 0L 1=, Ladwpudil M. D45
Alvohel denntured .. A v i Ldquid h, A5
Aleohol, Wawml, relined 937 :_‘I-lplh;_nllr CHUH Llapuilil LV | Brit)
.~\.m1unnln. conventr. (Miy l'lrl:r‘ﬂlh‘l- ve SO Laspuidl 1. 1.5
Ammoninm Carbonale, tech, . T [ f § P A Solid || FR L
Ammoniom Chloride (Sul) teeh. .. . N salld I, i
Barlum Chlorvide, tech. ... ... : Bnlls Salid e 4G
Colelom Chloricde .. ., o LAl L. Sorlal b, 0,25
Calcium Salphate ... ... , (TN =olil Thi. 12
Chlorsfornn US0% v LT Likequlid Ly [l 5
Cuprie =ualphaote, feiaho... oo 0, TN LTOR [V LT
RORAURN - oo acive e i o6 S (L & AT ) Ly (AT
Formaldebyde, tech, (Formaling . ., L, Llggudid I, 1L
Glyeerine che pure ... iivviiee UaligitiHig Ldvpulk L . DT
Hydrogen Peroxide, tech, ... .. . 100 Ligpuid I, AG
fodine, Hesablimed ..o ..., i Sia] Fil wE.  TLh
Iron Chloride (Ferrle) .....oan.... Fel'ly Salld The D45
Lron Sulphote, teele ..., .00 0., | TE N Soll L
Lond Acelite, teeh. oo iiiiivinine PhitC s Ha00)0 salid I, A4S
Lead Nitrate, teeh, oo v we PhiNUgls Sulldd I s

Eitmus Taper, Wlue, .o oo ool oo s Yopsnde il LT
Litmus Paper, red. Eaie e b le e LT
Mungunese IHoxide, toels oo - AMni. Solld b, OAL
Mercuric Chloride ... ... .o onn. o Tlget "o =olll W T, e

Mercury Mewnllic, teeh. ..., ..., 3 He. e ksilver) 1L 1. 095
Nivkel Chloride ... v, NI o]l 12 1k, (hG0
Polasslum Bromide (.50 . | I Tir Snli 15 Th, Lot
Potassinm Corbopoate, teeh, ... .. | (RN =olid L Ib, ses

FPotassium Chiornte, tecl. ..... . ... RO, Bolid 10 | [

Potassinm Cyanide ... ... ..., , KON Salfd e lh,  woe

Potassium Hydroxide (Caustic) .... KI) Solld LEA | T
Potassiom Nitrate ......co0ivveonn. ., KXoy, Saliil idhe  ses
Potnsshum I“rr]rlunz:mniu- ....... - IS Alrathg Salid TR, e
Sllver Nitrnte cvyst. ... ..., e ANy Solil Yz, res
Sioviliunk Il_!.'drﬂxlr.lr- feaustied ....... Xnoalf =l ih. LO0D
Sulphur (Brimstone) .., ........... = Sl 1, 020
Stanvous Chlorvkde (Tin) ... ... ... .. S s=nlfd Vo The ARTH
Zine (Mossy) Metal ... ... 00000, LN salld 1L, 0.5

All aclds Havee to Liv gliipped by express,

NOTICE: Above Chemicals nre pui up in Standard packages and bhottles
and connot be solid in smaller quantities.  Specinl price for blgeger guanilties

upon request. The chemieals marked (...) cannot be sold during the war.
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Ommnigraphs

(AUTOMATIC TELEGRAFPH MACHINES)

Thiz wonderful instrument has been produeed to fill a gap that has
existed for yenrs. It Is the only apparatus thot will autcmuotically tench
vou telegraphy without a ten:-fmr. The Omuigraph teaches you teleg-
rapliv. a5 well a5 Wireless, Continental and Morse code af your owi home
at a ridlenlously low cost.  Our lnstrument will positively teach wyou hetter
than any teacher conld, and in less time, It nctually takes the place of
an expert and will send you messages ot any speed you desire.  You oan
sond n single letter continwonsly or a short messape and graduanlly make
the message more diffienlt. Pirst von learn nll the letters, then you read
14 short messnre, then vou ean reverse the dinl nnd the Omnigrajph will
gsend part words and part letters. We furnish o large asgortient of dlals
which will be found Hsted below,

The Omnigraph works perfectly on any line or with any fustrument,

WIRELERS—If vou have no one to feach you Wireless, the -
graph will do it with nstonishing rapidity. Iy connecting our RADIOTONE
or onr No. BREUSS or our No. DRUGO buggers with the Omnigraph, you will
ﬁt‘t it elose fmltation of a wirsless message, nil there is positively nothing

ke it made. You ean also vonnect your wireless ‘phones aeross the electro-
magnets of the buzzer, putting & small condenser betwoen ‘phones and mng-
nets and wvou will hear then a message thot positively cannot e distin-
guished from na real wireless message,

All our Omulgraphs operate sounders, relays, belis, our RATDOTONE,
buzzers, wireless sending umlmmnm. eti,, ete, Our records belpg made
of metal are everlasting and cannot wear out,

Omnigraph No. BEK3777

Thls Instrument, our cheapest style,
operates by hand., Shmply turn the erank
and machine will send you messngex ol
any speed from 3 to 20 words n aninute,
We furnish two dials with each instru-

ment. pr————
We fnmi?h free HIF hool, “[lf[uw Ly N, BERKIIT

Become an Expert Operator.” Guoran- -

teed to work IIE‘l’ri‘l‘tIJ'r with any instrument or any line Extra dinls 10

contg each., Consult dinl Hst below,

[nstrument has tinely finished mahogany base, with all brass und metol
dirts Eold lacquered, Size 1MLxGT G inches, 2
Vi, BBIZIRAETT ymnigraph as deseribesd oo e aaaeen ke

Shipping weight 3 1hs

Spring Drive Omnigraph No. HX5777

Thiz instrument 2 the snme as onr
No. BEKSTTT but with the adidition ol
g fine spring motar swhich drives the
Omnigraph for 4§ hour on one windine.
[t enn niso e operated by hand, by
nsing the erank, The mator s n little
wondet anidl ecan be recilated to work
at any speedd by menns of g governor.
Equlpment, dinls and finish the same as ;

Nk I:-E[i:;:'ﬁ']'- it 1 includes o — ";— = —— F =
Complete minfrranh neindes — ST _
'L‘ruﬂsmlhur arranged for hamd or mo- < H 1
tar. Spring Motor with liu_n_:l‘nnr.i’ur NG BRI ?;,;

varvitgg the speeil and hook How to :

Bocome an Hxpert Operator.””  Guorantewd fo work porfectiy  with am

lnstrnment or on any lioe. Txtra dials e, ench, Two diuls fiarnlshe

Measnres 10daxhlast Inches _ $800

o, HXETWE Oanlgrapl, with apring motor, as ilsirpl Taeel, el .
Lhipping welzhy 6 1hs,
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DIAL LIST FOR OMNIGRAPHS NO. BEK2777 AND NO. HX5775. -

MORSE CODE—No. AK6571 Numeral. No. AKGT2 I"'unctuation, No.
AKGTE Rallroad, .

No. AKG374 Practice, Nos. ARKGGTD, AKGHTE, AKGSTT Raflroad, Nosx.
AKGHTE, AKGHT9, AK6S) Commercinl, No. AK6581 Press, No. AKO552
Cipher, No, AKG383 Alphabet In rotation, No, AKGGS) Numerals in roti-
tlon. We also have 20 single letter dials for the following letters: a b ¢
efghljklmopgstsyes .

ONTINENTAL CODIZ—No, AKGSE Numerals in message form, No,
AKGHG Alplabet in rotatlon, No, AKGSG Slessage, No. AKG9S7 Punctia-
tion, No, AKGGSS Nuwerals in rotation, Nox, AKG00 to A KOG five Mes-
sage dinls.

Each Dial 10 Cents. Shipping welght 2 oe,

Omnigraph No. ADX2777

This is onr best instrument
and i s one of the most {n-
gienions  ftelegrophie machines
ever luvented., A mosterpiece
in all l'(‘:@ill..‘[‘tﬂ,

Sends abrolutely perfect at
any® spedad from 10 to MK words
per minute, You can change
the message In the fractlon of
n second even whlle the ma-
chine Is running. You can send
: = 1R = L w the same mess:age continuously

S —— K] —— 4 or a bth part repeatedly,

e o — This Omnigraph 18 provided
NO. ADX2773 with five movable message

enangers, wmacn dinl is divided Into five equal parts making the dials so

Tar as chnnging the message i8 concerned equal to 25 dials, Starting the

record when the dials are placed on the gpindle frem “A" to “E" havin

the dial marked “A"™ on top, it sends o comprebensive message of 50 words

and before repeating the first dinl it is ol to 10 words,

To change the message you move No, ] messnge changer (the lever
under the letters) in, so that it dees not engage with the star wheel and
move No. 2 out, this wil transgpose ten words. By muking this change
with the flve different messnge cliangers It will transpose H words,. Now
by putting 1 and 2 sa that they engnpe with the star wheel, this will
make 20 changes, nnd hy making this change five times using different
message chaugers ench time, you maoke 100 chnnges, This same kind of
maunipulation can be done with thres miessage chingers, or four and with
five, which will make the same proportion. of clanges In the messnge.
Now remove the dials, shuffle them up, replace them on the spindle and
youn will hnﬁln #ll over agaln with new messages so far as practice 1s
concernoed, ust apply the rale of permutation to this Omnlgraph and
you will pgree with us that you can send thousands of new Messages.,

If your memory 8 good we gunrantee that yYou will mastor telegraphy
in one month, practicing each day, One set of 5 dluls Turnished, Size
11x8x5 Inclies, 14 0
No. ADX277% Dunlgraph ns deseribed. mitkpplng weigut T 1bs.,, $ .0

DIAL LIST FOR OMNIGRAI'H NO. ADX2773
No. T200 to 7214, Fifteon Dinls {H setf of flve Dinls) Commercin]l Messages,
No. 7215 to 7220, Fifteen Dinls (3 scts of Hea Dinls) Commerelal Mesgigos,
I\'o. 7280 to T2, Flifteen Dials (3 sets of five IMals) Mailrosd Messngon,
No. 7240 to 7259, Fifteen Dinle (3 sets of five Dials) Continenta]l Code

Moseages, .

No. 7260 to 7274, Fifteen Dinls ( setzs of flve Dianls) Continental Code

Messages,

Fifteen Dials form one comprehensive messnge.
Each set of five Dinls 76 Cents, Shipiping weight 1 Ih,

Gentlemen 1 Lonmpaitsns, Tex,
This to advise that I received Omnigrnph NO. ADX27T7  and wall
pleased wiih it BURNEY R, (LACK,
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Superior Pony Relays

The ideal type for telegraph Ynes, burglar
alarms, fire alarme ond experimental work, Too
well known to requlre much deseription. All are
tested boefore shipment and are up o “Electro”
stundard in every respect,

No. CAESZ20 20 Ohm TPony Relay..... $3-15
No. CCE5221 50 Ohm Pony Relay...... P33

No. CFE3$222 73 Ohm Pony Reluy..... $3.60 No. CAEIT0
sShipping welght enchi 3 1bs.

Polarized Relays

These Instruments are more
gensitive than any other form of
relay, and are preferable to any
other type In wireless for greater
distianees,

These Instruments are g0 sen-
gitlve that they will operate a
sounder or o bell If the moldteoned
fingers are placed on the eoherer
arms.  The minnte change of re-
flstinee has disturbod the bdlance
of the relay and recorded it. They
are used the same way a8 other
relays, nand will incrense the work-
Ing distunee of gu outtit from 100
to 1000 por eent,  All oar relavs
‘WlIlI tn|w:r:|n- n 1_:'jull I'rutl_]:-'imnnjpr, - :
reglistér, our Electro whistie, a g
small lamp, eote, NO. BEBEK1301

The philosopliy of the polarized relny I8 ns follows: A very strong
permanent magnet has monnted on one pole the two spools, Tt 18 evident
that the polarity on eacl leg will be the same (both belng mounted on the
same pali). A finely balanced armatupre = hung between the two bobbin
legs, whilch never touches the poles, however, Iy means of the set scrows
the armuature s set so thot It I8 exacily In the centre between the two
poles,  The reluy now Is baloneed. A minute enrrent passing throush the
gponls will disturb the balinee and consequently move the armatiire,
witdeh fu tnrn, making connection with the contact-stop, closes the cirenit

These reliys are all Hnished In bornished bross mounted on mabogany
basge: this bpse in turn is mopnted on metnl sab-hise,

No. BERERKIG0E §s arronged with 6 Modlog posts so that spools may
hee eonnected separately, crosswise, In serivs or {0 parallel. We can wind

these Instruments for any resistance. U'rice on applieation, $3 00

Mo, lxlsul  Felarized Eeluy, very strong, 50 Ohms, Price. .. ... ol
Stze G1yxdioxd® in. Shipping weight 8 1bs. $12 50

Mo, ARBRERIZ0Z PPolarized Heloy, very strong, T Ohms,  Price, | »

Slze OlLxdiexidy In, Shilpping welght 5 Ibs.
No. BRERIAM  Quadraple Polarized Kelny, differentinlly wound $22 50
Mnest precl<sion, 100 Ohms, Pelee. e nne.. . i
Sze TiGx436xd in, Shipping weight 5 1bs,

Genllermon @=— Jorseyvville, 11,
About two years pgo I boughl a cobeeer wilh decoberer from yvou,
WITH WHICH I HAVE CAUGHT SIGNALS FROM 271, LOUES, 45 MILES
NISTANT. OFf vourse ihis took n grent deal of experhnonting, and odjust-
ing with good relnys, tuning coifls, ote., BUT I'T WORRKED. YOUR IN-
STRUMENTS ARK ALL TO THE GOOD,
Yours respectfolly, M. E, LIPSCOMIE,
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THE “ELECTRO” CODOPHONE

(Putents Pending)

This Instrument Imitates LOUDLY and avdibly Radio Signals. 1t s wsed in fearning the
Marse or Conlinental Codes. It replaces the burzer practive ootfit, ay well as the regular telegraph

wunder outfit.

No, AEKL199%

AMATEURS! ATTENTION!!

The *‘Electro™ Codophone which we presmt heeewith Is the outestie of sevefal months of Intensy
study and experinientation of our Mr M Gertwback, It supersedes onr former Radigtone Codegraph,
which comprised a Badiotome tilent Buzzer, a loud talking telephone recelver aml o key. As lo all
of bis work Mr. Gerrsbbck sirives for slmpleity So he esnbined the three pbove wientioned -
gtruments with dwe stroke futo ONE sibgle nstrament.  He combined  the Badltooe bBusier and
the Joud talking reeeiver into a single unlt, oot only mechanienlly, but electrically as well. This
I““‘:i]f'-‘:. an entirely new princlple, vever belore witempled, aud on whlel basle pateots are now
pomding.
What this romarkable Instrament is and does.

Tie *Rleetrn'* Codophone 1¢ posltively the only instrument made that will 1mitate a 500
eyele mote exactly as heard inoa Wireless recclver, wo elounly amd a0 wondarfully ¢lear, that Rudio
speratom gasp W astondshiment whon (hiy. first hepr N And you e ho rooulvers  oeEr thie eari
o hear the imitstion siuglog spark, which sounids for all the world lke 3 blgh-pltchud Hlstant
gowertl Hadls Stathn,  Nu, the Joud-talklog recelver equlpped with s hom, talhs = vl that
pou un hear the sound all owver the roem, oven 1F thore le & W0 of othier sl

THAT'S NOT ALL. By lessontpg or tighlening the reeoiver cap, n toov from the lowest, softest
qunlite, up vt the Wodest amd Tbghist sercaming soumd can e b i1 'w oW seedhida.

FURTHERMORE, this jaek-uf-all-trades marpel, can bo changed lmstantly Into our (amous stlent
Wadiotone tesh tueser, simply by reploetng the metad diaphragm with a felt lse, which wo farnivh
with swery Instrument.

FOR INTERCOMMUNICATION. Twing two dry colle for each tustrument, two Codophones when
motierted with onoe wite and return ground, cal be usl for intervommunication betwedd o lon e
me=hedl mile aporl Amy one statbon ean eall the other, o switches, ng othor  applisnes rexubred.
No el bell elther, (e Woud-1alkling phone (ke casp of this B

AS AN ARMY TYPE BUZZER. |Lust. but not least, twdo Codophongs with tws 75 ohnt ro-
sbvare edni e it Lo eonverse over milis of fHoe ((Neo 20 I & 8 Wikel, sp fme thut oo ome AR
o the wire.  Or yom etn e a lomg metallle fewer il the orml, e Yoo can comoiinicale owee
yoir 110 wolt ling op to soveral miles, wsing no wired, anly the grownd.

Fall ilrsetlorns how (o o all tids foendsbael witly egely  Liestromeyl.

Onp onitlt alone roplaces the old-fashiloned learmec's telegmeph s omdditing of By
phich Is nll elphit to féim the teligraph éode bt pot fhe wifolein cide.

Tho “‘Elortro’” Codophone {5 0 handsomo, woll made Ssstromient. fool peoof, and bailt for hard
wirk.  Contdets areé of Baril allver 15 Inch 1o dismeter; that will entindt the dnstrument.  Horn
and bimstig §s of metal thrmighout, born and Bey lever nlekel plated smd buffel Thoke uew giyle
meta] | Bimding poots ard  foenlshe] .

There f= alo & neal eoide chart and full ‘dlrections epabling any fntelligent yosng mun or gird
ta learn the codes within 30 days, practidog one-hall bour s das.

Mo, AEK1999 The "“Elestro’’ Codophone, ss deseribed, complete. Hise: 05axiad’s". $'1 50
Shilpplog wulght J s, -

siiill. sOundér,
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THE “ELECTRO” TELEGRAPH OUTFIT.
A Complete 2 Station Telegraph Outfit for Only $1.25

THE LEARNER'S IDEAL

i e L TR s B AT
. TELEGRAPH CODES. 21 1.25
LETTERS |~ MORSE _:Mnn:nm';,. nﬂtmmEﬂtﬁ $ "
o e ——
=211} Sy —
E==io= e
= i — | R PRIVATE TELLGRAPT GOMPARY
e s TELEGRAM [HN.
eI
= R R — . .
[ ._'L'-'f_ E-%-;_ Ey L._ | i il I et
— 4 =y :'_: = -
==l

No. ABE2904

While our No. BX1114 and No. BBE1115 Telegraph sets are true repll-
cus of the telegraph instromentz In use all over the world, still their cost
12 such ns to make them somwewhnt problbitive to the true learner. The
“Blectro s the simplest complete telegenph outfit it is possible to mnke.

It vonsists of TWO STATTONS, for sending and receiving regular tele-
graph messages. Wire for connection between the two stations 1 also
supplied, Iach stutlon consists of a key and a speelnlly adjusted sounder
which sounds just like a telegraph Instrument. The entire outfit will oper-
ate on one dry baltery on short lines and has been successfully used on
Hnes one mile long. The *“Electro Telegraph," whille low In price, is valuable,
nevertheless, for the lessons In telegraphy and electricity It can teach.

The “Electro" Telegraph dves two things, und does them well, to wit:

1st—0One of the instruments If vsed slngly with one dry cell, vonstitutes
g complete learner's set. Any normal person by devoting half an hour a
day to the study of the codes, can become a telegraph operator within thirty
days. By menns of the eode one ean teach oneself telesraphy as well as If
iaking a course in-a school. Besides the cost lg ridiculonsly Tow,
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Ind—If two Instruments are used, between two rooms or betwesn two
houges, u complete intercommunienting telegraph system Is had. Thus
two persons can teach each other telegraphy in short order, and soon both
can converse “over the wire” as well as any twoe commercinl telegraph
operators. It Is as interest-
Ing as it i3 elevating; besides,
telegraplh operators are In
great demnnd right now, and
any young mun or girl will
not find it difleult In procar-
fng a good position. Tele-
gruph companies,—Wire and
_Ha Wireless — brokernge offices,

L1

newspapers, Industrial eor-
porations wnd hundreds of
others have alwayvs trouble In
U filling thelr open  telegraph
' operator's positions, IHere is
i your chance, Andrew Car-
HEY - hEY negle, Thomaz A, Edison, T.
wik T waTtR N, Vall (President of the
ol Telephone trust) were all tele-
——— graph operators onee. Lots of
STATION NEL Fii 3 AT Wi Information trickles over the
wire, thot boosts good oper-
ntors Into Ligh positlons when
the time eomes,

It I8 truly remarkable how this low priced instrument has won favor.
Belng s0 slmple there is nuturnily nothing to get out of order. As It spunds
exactly Hke a regulnr telegraph sonnder it is bBouud to teach both properly
and qulickly, Belng made of substantinl and properly put together materials
It simply must last under all sorts of use, short of abuse. On pecount of
Ita speclal connectlons It does not requlre sloppy or wasteful gravity cells
but works on a convenlent and low priced dry ¢ell. If you are at all in-
terested In telegraphy you should lLave thiz “Electro™ Telegrnph OQutfit,
the learner’s ldenl. Better send for one to-day; the lowest priced eomplete
Llwo station telegraph set on the market, barring none. Outfit is supplied 1o
n neat box contidning 2 SEXDING AND RECEIVING STATIONS, WIRE
FOR CONNECTION BETWEEN THE T'WO, A CODE CIHART, AND COM-
PLETE INSTRUCTIOXNS for direction, Installation and gse of the outfit,
The greatest telegraph bargain ever offered to the publle, Size N1 X0t x21, in.

This outfit can be operated hy any of onr dry cells.

No. ABE240D *“Electro™ Telegraph Outfit, vomplete, as described. $1 '25
Shipiping welght 1 1b,

Dagram Shewing Connecilons
for Intervonpnunication.
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“The Boy’s Electric Toys”

There hnve boon otber electrivul expieritnentnl outtits on the market thus
far, but we do not believe thit there Ly ever been produced anyrhing that
calles anywhere near appremiching  theé pew experliental out it which we
HIserite  Lerdw )

A

ﬂ&"ﬁ? f)
A

Hagnore: Frounes { .
SOETVEMchotwinE____

(= (& G
.;“4‘ | N2
e

N, X400

"The Boy'= Electrie Toys™ is unfque in the history of electrical ex-
pertmental appneratus, as In the smnll hox whileh we olfer onoweh material
l« ponthined T0O MAKE AND COMPLETE OVIR TWENTY-I'IVE DIF-
FERENT ELECTRICAL ATPARATUS without any other tools. excent a
gierew drelver farnlshed with the ontfit.  The box construction nlone 1= quite
nivel, Innstucll as every ploop fits Inta o special caomphrtment thereby in-
dueing the young experimenter to he neat anid to put thie things hack from
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where he took them, The box contains the following complete instruments
and apparatus which are slrendy assembled:

Student's chromle plunge battery, cowpuass-galvanomeler, solenoid, tele-
phone receiver, electric lawmp. kEnough various parts, wire, etc., are fur-
pished to muke the followlug appardatus:

Electromugnet, electric cannon, magnetic pietures, dancing spiral, alec-
tric hammer, galvanometer, voltmeter, hook for telephone reveiver, con-
denser, rensitive microphone, short distance wireless telephone, test storage
battery, shovking coil, complete telegraph set, clectric rivelting machine, elec-
tric bDuzzer, doneing fAshes, singing telephone, mysterious dancing mamn,
electrie jumplng jack, magoetie geometric ligures, rheostnt, erratic pendu-
lum, electric butterfly, thermo electric molor, visual telegraph, cte., elo.

Whis does not by uny tieans exbaust the list, but @ great muuy more
apparatus cun be buile grtually aud electually,

With the lnstruction book which we fornlsli, one hundred experlments
that v be nipde with this outhie ave listed, nearly all of these belng illus-
trated with superh fdustrations. We lay partlcular stress on Ehe fact that
no other materials, goods or supplics are necessary to perforn any of the
one bundred experients or to make any of the 23 apparatus, I-]vr-rzl:lh’mﬂ
cin be constructed and necomplished by menns of this outfit, two lands,
and # serew driver. Moreover tlils Is the only ontfit on the market tiv-iday
in which there iz fpelnded a complete chromic achd plunge battery, wit
which ench and everyone of the expeciments can be pertormed, No other
source of current Is necessary,

Moreover, the outfit has complete wooden hoses with drilled holes in their
proper pluces. so that all you have to dp, I% to mount the various pleces by
means of the maching scerews Turnlshed with the set.

The ouifit contains 114 separate pieces of materinl nnd 24 pleces of
finished articles ready to use al onee,

The box alote 1§ o masterplece of work on necount of its varlous in-
genlous compartments, wherein every plece of apparatus fitg,

Among the finlshed minterial the following parts gre included: Chromie
galts for battery, lamp socket, bottle of mercury, core wire {two different
lengths), a bottle of lron filings, thees sponls of wire, eirbons, o quantity of
ninchime =erews, Hexible vord. two wooid bayses, glass plate, paraffine paper,
binding posts, serew driver, ete,, one,  The instruction bhook 18 so clear
that anyone ean make the apparatus witliont trouble, and besides a sectlon
of the instroction book s taken up with the fundamentals of electricity to
gequiint the layman with all mpertant facts In electrivity in g gimple
manner.

All insteuments amd o]l materials are well finished and tested before
leaving the factory., We gunrantes satlsfaction,

We wish to emplasize the fact that anyone who goes through the vari-
ous experiments will beesme proficient in electricity and will vertalnly
aeqnive an electrical eduention which cannot  be duplicated except by
frequenting an electrical school for gome months.

I'lie =ize over all of the ountfit is 14 x O x 29j.

No, EX2002 “The Boy's Elecirie Toys,” outfit ns described. ..... 55-00
Shipping weight 5 lbs,

Centralia, Fla.
Gentiemon i— _
| purchased ome of your Commercial Deteetor stands and it s a very neat and efficient
nstrament. With my foor-wire aerial, this detecter (using silicon) and a ricilver of T5-ohms
resfstance | could hear several stations quite plainly. _The nearesi station 1o me is_the
at Tampa, 55 miles. With the addition of your Jr. Fixed condenser and your No. 10000
eondenser, can hear just abost any station in ‘he state. JOHN C. DOOLITTLE.

B S -
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The “Electro”

(Fatenied De 20, *10.)

For Seunders, Bolls, Relays and Wirgless Inatroments,
ete. IHustration full gige
Our "Electro Magnety ure wpil made ‘with fiype
thils, Copper wire naed being double ety everyd
Magnots are covensd With mottled pager.  The dor
1= 0l very best smft Norwegihn Iron, nud eqddi cere
at the 1op hae n o sllver eLtael rveted  fnto giinn
W aliown, ahley muy be el for mking entaet
I8li e @m Imiportunl  feftype Pateited by ouw ami
Ve o mulke wo eontaer which ol eours ol fmina e
tnother mutaer wem o stafifanmd,
Siso ovpr mll 15410 by 145 dlnimtiddr of eope
M invhes Three siylon ehreliod In spoe)

No. BHOI1OY = i Y
o, BB o Mo 20 §0),20
@, 1 “Eltctro’ My 5
chmg " Mamt, 50 @y o
Ni. CKQR1109 YEL Al | 5
ohms et Maonet, 75 @) 3
Elilnping weight, sach utyle, 2

Carbon Grains and Balls for

biElep oy ien

‘F'rrr whredess higli feegueney ati

. dlameter, highly jolbshed
No. BEEQLIE  Zine Boerle balr. e

No. AEs0ES

,'m Thiss gralng sl Tudls gre - of {lie hidss |

Zinc Spark Ball

1a In dlsmeter, 1 n, Righ, with xplit Mrnes tube I

wr. $0.25

I EiLE" Sldpping wilpht 4 g

Magnets

0§

Do, BKO1107

Telephone Transmitters

el Carlim, the same g5 osed in

No. AEGOBS (e bLottly eiehen gfal — ; $D'15
shlfiping weight 4 oz
No. BEGO75 e bottly granniutel  earbion ba'ls. -
Stipping welght 1 de

$0.25

olher  yxporimonta

No. BE&D1®

The “Electro” Learner’s Telegraph Outfit

It isn't often that we are In n position to ffer &0 valuahle and high
grade an instrument pne aur “Learner's" Felegraphi Chatfit,

Years ngo theres spruvg uwp on oeall

for s telezraph ingtrisment that

Would be low in price, et be o real professionil type of lustrument in
all other respects,” We e =upplying anly that form of instrument, In

gonund yonre

mode., Tho

ator s Lamil

sounder anid

No. BX1114 melinl szl

= — — - I'ligr 1nisiee :
i insulated wire un Norway Iron cores. The

brofessional telegrapher eann ot

tell It apirt from the hest nrofessional soundep

kes part is simply a more res-

sonably priced model of the ane every oper-

hir with, In action it is Just ans

smooth working and Just ns fust as those
costing many times the price of our entire

kow,
Hels are wound with high-grade

carefully muochined pnd lnlshed

133f
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and the nrmature is enrefully pivated so it won't stick or wear at the
pivots. The springs are all tested and hand wade, The base Is of highly
pelished hnrd wonil.

After rending the above you will probalily wonder how S0 high grade
an instrument can be offered ot #o low @& price. 1t {s entirely due Lo ur
aquantiry prodoction and our ability to pragduee and sell 10 quantitles what
our romperitors buy In lots af 1 Jdoxen or lss=.

It operates perfectiy om O pell of dry batlery but, of course, will
eivie flne restlts on @ regular telegraph line g to o or 100 miles fn length,

AN lusteation fully shows the - destgn but falls to show the real
wnlue 1t Incorporates. When vou get the instrment you will he dellghted,
and gay s we do, that the ustration dees tot 4o it justive, Slze Txdla

x4 in. $2.00
$2.20

No. BXI1IH wElectry” Learner's Telegraph =t 04 ohms). Frice.

No, BBKI111G “Electro” Lenrner's Telegrnph Set (30 ohms), Price
Snlpping weight, elthier style, 3 1hs

Telimphone—Interior Telphones

1 onr efforts o prosent something to our
friends tliat could only foil o work hy using f@
gledge  hnmamer, tlie nll-metal "'l.'J.‘1'|H'|1rhi*lli'H"
wore prodiced, finde of prrossed areel. heautifolly
oxidiged, It I8 impossihle for thew to get unt
of order, and We GUARANTIEE 1o replace every
got inslde of a Yeor, if it should full to Eive
f111 sntistnetion. AN Telimpliones” ore machine-
meaide.  Only fibre and metad el —ao waood wlit-
ever.

A short Jeseription of how theae Telimphones
are mide moy e of interest, The cases dire o
stomped steel finely finished i ek baked en-
amel, The transmitter, (the most  im wrtank
part of the phone), & of the earbon gralll Ly
witlh rigld boack insulated by alea, rubber and
fibre. 1t I8 ns sons Ivo ag that psed on muny a
long distunce plione. The recelver 15 of the mernl
ghell t¥pe wonnd with a fine rraile of i et
wire. It is remnrkably sensitive, The hiell 15
of the nsnal type but mpde ns carefully as the
rest of the plone. The Tinglng button is ens
tirely concenled with the exception of the actual
projectinge ernil,  The receiver ook switeh 15
Eh"kll“' atpong anid rellnble with apecinl non-cor- -
yoding contucts. N0, BGERG

After regding this deseription Ao vou  wonder thnt we ore prond
of onr “Felimpliones” which we know ore {lic hest plonge valye on the
marker Lo-day .

Our iNMnstration does the Phone liftle justiee, vou must see them
to appreciate thelr vilne. WL work up th 40 feet, Tor 2 party Hne
only, 2 dry eells nEed each end, Wirnng dineram wilh each sot, Slze

over all Ox4%x2. DTrices given o not inelude batteries or wiri.

No. BGEY2M Complete sPelimphone,'” Ope stution
N ShbNNE wolght 3 The. $2'75
wo. EDEDZMHA Set of Two Stutions, complete . .....

Shipping weight o Ihe Sl $5‘40

. B. Two stations are foguired for fwo per A 00
. : 0« Ll W jersons o communicate with
ench other, Any amount of these phones t:nm"l‘.m connected in -one elreult.




Every article on this page madein U. S. A.

Student’s Chromic

Here {5 the first jow
fool-proof chiromie peid battery on the mar.
Bet. "It is g little Wonder, aud for the
small price we ask for it, It stands up-
matehed,

It is an ideal battery for electrical ex-
perimental work Where g YEry . powerful
current is not required, battery will
Heght a 2 volt lump for several honrs 0 e
charge: it will run # small toy motor sup-
Prisingly well: it wil) do  small elactro-
Ftatiug work ; It is {deal for testing work:
L gives n fairly stendy current, and as the
rine electrode can b pulled clear of the
electrolyte, no materials are used wheg
battery stands idle,

dest Aminlgam Zipe only is used, as well
08 a lghly porous ecarbon to ensure g steq.-
ler current. We furnish enougl chircmic
#nlts for 4 clinrges. IPull directions for Gperr-
ntion and ecare of battery ape included,

priced, ag woll ns

Euch hittery tosts 2 volts nnd 10 amperes =
2 amperex|

when set up fregh, Not aver
shoulidl be deawn from battery tontinuonsly,
By usiug six op elght of these
Yo solution ecan run out of
upset by apeldent. This makes it an iden)
gortuhlu battery, such as for operating o
leyele lamp, or as other portabile Inmp,
where n powerfyl Hglit 1s not required, for
boy scouts’ feld telegraph work, opernting
telegraph outtits, ele, ete,  Size over pli is

0 x 2 Inches,
$0.50

No. EKDS9 Student's Chromic
Flunge Battery |
Shlppdng welelt 1 1h.

butteries, gl
reat many experiments ean be performed. |-
Ltils battery ir|:
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Plunge Battery

-

H
H
e e ]

Nuo. EKpog

No. 198  Carbon Rod with Binding I'ost, rope above battery, ench. , $0 1 5
Shlpplne welght & ox ”
No. 007 Amalgnmated Zine Rod with Bindin

Shipping welp it

“Electro” Solenoid

The lttle Salenoig plectro-mngnet which
We present herewith 15 the sihne ns thnt
used in oour "Boys' Rlectrie Tay Oneng
It hs been bulit especilly  for experi-
Mentnl purposes and con he relled tipon In
all respocts, This ix the dnly Solenoid con.
structed on  this principle. The miagrnet
hends qpe henvy fibre nng the wire convolu-
tions are wound on n brasg tnbe whicl liatter
s rlgldly attuacled to the fibre enf] liends,
maoking fr th=alutely ipossible for the rofl
heads to pall off.  This feature for oxperi-
mental purposes Is quite an lmpartant ope.
The Soletiold Is wound with grean, Mg et
wire, giving it an nttractiyve » Phearanee;

1:::;:-;!, for nbove, each $0.15

A
WL

i

| 1 _'|
IR i |
HiA !

No. CK400

: It Is qgulte poewerful, Nfting 214 to
pounds on two dry cells with g C-shaped core,

We especially recomimend
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“Electen’ ﬁulrnuiﬂ—(‘nuilnurd

it for bullding toy engines, for sucking up steel rods, for general axperi=
menting, ete. Teslstance s & nhmg The size over all 18 1% o, x 1 in.
-

Shipping weight 4 oz, 0.30

———e
WE ARE IN A POSITION TO FIGURE ON ALL KINDS 0Or %

Yo, CK40 “Electrn™ Solenoid, ns deseribed, ench. . ooispmerte-rrr
e ITIT e Pl e A s Sk =

SOLENOID=S AND ELECTRO-MAGNETS. WE AHNE BUILDING
CONSTANTLY, ELECTRO-MAGNETS IN SAMALL AS WELL AS
TARGE QUANTITIES, GET OUR PRICES FIRST. -
ST TS e =————— =a=

== ]

rhhat  everyone
snviig dry cells
i & i lxsatisfied
g DeotiEe  BUL h
bntteries do fat
tast for continu-
ous work where
a steqdy stranie
cnrrent  is TE-
quired. Nenrly
every hody
1 WHnNTs stornge
barteries, but
the pflce (three
to six dollnes
for o sl eell)
mikes It pro-
bihitive for tho
blerer.
I wWith  these
facts  In mind
wi¢ haye con-
at pueted a bt-
tery  that,  de-
gpite of Its un-
uEnnlly Il 0 W

TYPIrE R E TYTE H. 0. price, 18 the best
fhat money con puy. Heée tur ::nnrmm-i-—tllnl'H all we n=k.

For seyen years we solil these hatteries, but they were nol sienled up
and the acid woulil evaporate and splll The demand for o geziled battery
bas been growing evEery yedr pnd  we abandoned the opell type in favor
of the senlod TYPe.

The plates, with our twelve years' experience in muking them ape the
game relinble ones ns nsed In our No HAGS 6 V. ¢ A, 1L bhattery. The
game ig true of the jor, seporntor gand other material nsed, W furniah
these batteries withont aecid, 1t can be obtained frem Qny drugeist.  To
wiix the acid procepd 08 follows: In A clean  poreelnin vessel poir five
parts (by bulk) of distitled or rninn wnler. Into this pour utider constant
stirring one part of chemleally pure :-ml‘lr!mrir' gl (il of vitpinl) 04
degrecs Benuine. it the solution s cooled, test it owith n hydeometer
suel as our No. pEss It gliould now read 1200 degrees specific rravity,
The electrolyte is then earefully poured into each cell through the open-
ing by removing the porcelaln vint stopper anttl it stands 14 ineh over the
top of piates. finttery should then be chnrged as per directions, Com-
mercial aclil or nxdrant water shoulil unier no clrenmstatees be used s it
will spoil the hattery in o few woeks i+ §= n good plan for owners to
rechorge thelr batteries once every twao works, no matier i ran dlpwn 0r
not. This treatment will keep batteries i perfiect gshnpe and they will 1ast
much longer. When battery stands idle for over a month, fir=t discharge
game nnd recharge agnin,
nrm;rFlirn fre=: . Tadlyme, Conn.

anr “Eleatro” Dry B!ll'tnrit-ﬁ have stood for good service ani Fou

- n. E, HALL,

Storage Batteries Wa know

.
.
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Type R. B. should he charged with a steady current of two amperes
Tor ten hours, It will then Eive twenty mmpere hours, that & a eurrent
of one ampere strong for twenty hours long, or two amperes for ten
hours. Type H. (). should be charged with two mnperes for five hiomrs.
Its capnecity fs ten A, H, It Will run, for instance, a small motor which
takes pne ampere, ten hours nt g stpeteh, Batiery must then he chorged
agaln, after which it will give the same output hondreds of times Gver,
We guarnntee all our plates for two years If handled as per our In-
structions. To charge cells: Only dlrect current ean be used. Any eler-
trickin In yonr town who has charge of a private plant will be glud to
charge your cells. The usunl rate i= ten to fifteen cents per cell,  If you
have direct eurrent on Your premises you can ¢horge the battery ?-nurwlr.
We sell nhurﬁirn;: attachments for nny voltage and give explicit directions
with same, When ordering state voltoge of rour lne. If you lave altar-
nating current It will be impossible tn charge stornge eolld ynless our
“Electro” Lytie rectifier No., BX12500 s used, which changes the altar-
nating current to direet, If yon have nmo turrent avallable, do nnot try
to charge with dry cells. The dry celle would be spoiled inside of one
hour. he charging voltage must alwnys be higher than the aomhbined
voltape of the batterles, A Tfully charged storage cell, with elarging eur-
rent turned on hns 2.5 volts, Whon tie charging current Is taken off the
voltage of vell will drop at onee to 22 This {& correct, Three small Type
H. O, eellsa will run any of our colls p to 1% ineh. Coils from 2 to 4
inch need 5 celis of type R. E,

TESTING

The only relinble way to test a storage boattery iz by mweans of a low
reading voltmeter such as our Ne. AXINOL IF the experimenter wants to
know how far the battery Is run down, the voltmoter resdings should only
be taken when the battery is netuilly working., Other tests are of no
value whatever, a8 o storuge battery, oven if run down altogetbher provi-
ously, will nearly always registor two wvalts per cell, on open eirouif,
as It 1 well known that aceumulntors tlways recupernte when stunding
ununsed, I they nre put te work, howeyer, the voltage immediately drops,
Therefore, “Open™ roadines are of no vitlhe, The owner of a stornge
buttery should alwnys test it hefore starting in to use ft: {t will spye
bMm much snnoyanee. Ezch cel] ghould be tested Individually, as this ia
the only rellnble waoy.

A storage battery—no matter whit make—will stop working wery
abraptly and without any wariing at all.  This generally puzzles the
Inyman a good deal, and, of colrse, lie binmes it all on the battery, as he
cannot aceount for the drop,  If he would have tnken n voltmetor reading
before starting In to nse the battery he would have found that the calls
registered nhont 1.85 walts each,

Never test an acenmulator with sn ammeter—that is, never connest the
Instrumwent directly aeross the battery. It is n *“dead short ¢ireuit,” and
ik not dlone very Wnrmful to the cell, but it will hurn out the Instrument.
No. BEK1251 Completoe cell, type R, B, SEALED P (see lllustration), 20

ampere hours, 2 volts, contulning 1 positive and 1 negative
pate, with hard rublber connecting posts not affected by avid,
separators, rubber bands, porcelain vent, directions; welght
when filled with acld, 4 lbs, size of glass jar Bx0x1 $2 50

in. n:.-u.chi..*l ...... ihtlh ..........
shipping welght 7 1bs.
No. EK1251la Glass jor for R, E. Coll: BRREL EB. .. ae ch i v $0'50

Shipping weight 3 1bs,

No. AEKI252 Complete cell, type H. 0., SEALED TP (see Hlustration),
10 ampere hours, 2 volts, contmining 1 positive and 1 neguilve
plate, with hard rubber connecting posts not affected by acld,
separators, rubber bands, porcelain vent, directions; welght
of cell with acid, 8 1bs., size of glass Jur Bx3x1 in,, $l 50

-

T R - o A R B i T R St el =
Shipplg welght &5 1bs,
No. DE1252a  Glass Jar for H, O, vell, x3x1 in...... .. A Ay $D'4'5

Shipping welght 2 Ihs,
TYPE R. E. & TYPE H. 0, BATTERIES ARE SOLD WITHOUT CHARG-
ING LIQUID
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Portable Storage Batteries

ACCUMULATORS

TORAGH hatteries of the portable type are coming more in fayor every

dny. They are vastly more efficient and economical than dry cells,

give an even as well as powerful current, and supply electricity
Eheu‘!mr than any other form of hatlery,

Many people muke 4 serious mistake by congidering the firet cost of A
gtorage battery as excesslve, but a second's rellection will %‘:mre_ that it
ghoulidl not be conaldered at ull. A concreie expmple shows this besi:

Buppose tl#clrieitf' is required in an auiomoblle for ignition, Six
volts is the usuul voitage. The cost of 6 good, dry cells to supply this
eurrent i3 from $1.50 to §240. If the automobile is used steadlly such a
gat of dry cells will last about 20 to 40 dnys.  This is cquivalent to nbout
800 miles run. If any attempt is maide to run Hghts from dry eells, thelir
Jife iz, of course, very much shorter., It is safe to say that the nverage auto
ywner will use from €6 to 8 sets of dry eclls o year, at 8 cost of fromi
£0.00 to $12,00. At the end of that period HE HAS NOTHING TO SHOW
l‘ﬂ:; 1T, as the dead dry eplls are thrown away as quickly as they are
used U

Coumipare a storage hattery with the above case, Our No, XA 6 wvolt
60 AH. battery costs $800. When yon receive it from us it is FULLY
CHARGED and is good for 1,600 miles, su .Yl:ring jgnitlon only, You
can, In addition to this, run from 2 to 4 heudllghts and o tail light from
the snme battery at the same time, but, of course, the charge won't
a8 long then. When the bottery s run down, any garage in the country
will recharge it from 20 centa to 25 cenis, Recharging it 8 times n "Teuu'
costs you, therefore, from SL20 to $LIW. If you recharge It yoursel in
connection with our No, EX1ZHEK yeotiflor, the actunl cost of current I8
LESS THAN 10 CENTS FOR EACH CHARGE. Hechargiug it 8 times per
yvear then costs you but from £0.60 to $0.80, AND AT THE END OF THE
YEAR YOU STILL HAVE YOUR BATTERY.

If you require a low voltage current, where giradiness nnd power
{8 a prime factor, our storage batteries will positively save you o great
deal of money cach year.

Our batteries have proved a wonderful success for the following
pUrpnEes:

Antomoblle and motor boat fgnition, automaobile, motor boat and yacht
Hehting, running dental motors, physicinns’ enutery aud edienl batterles,
WIRELESS SPARK COILS, for all kinds of experimental work, cleciro
plating, operating window l‘]{tlnil!ijf motors, CAMP AND TENT LIGHTING,
operating X-Itay colls, bed-room lighting, stable, burn_and stnlr lghting,
lighting children’s bed-rooms, where gns, oll or candles are dangerous,
PORCH LIGHTS, garden and Inwn lighting with colored lamps for phe=
nies and fetes, ete,, BUGGY LIGHTING, clissroom work, and a thoonsand
other uses apparent to most anyone.

The current obtained from a storage battery iz &n wonderfolly steady
and even thnt wyou will positively never use any other form of current
ﬂ{u‘f 3-11ltLhnx-a tried our storage batteries. We are very confident of this
statemen

Guaranteed “Electro” Storage Batteries

Wa are the first electrical mnafl order house in the eountry to offer
the following broad guarantee on nll of our storage hatteries. No such
guarantee hns ever appeared in print:

WE GUARANTEE EACH AND EVERY ONE OF OTR STORAGE BAT-
TERIES FOR ONE YEAR FROM DATE OF PTUROCHASE, WE WILL
EEPLACE ANY STORAGE BATTERY RETURNED TO S DURING
THAT TIME, FOR A NEW ONE FREE OF ANY CHARGES, WE WILL
(OT ASKE ANY QUESTIONS, PROVIDING THE BATTERY REACHES
TS UNBROEKEN, AS IT GOES WITHOUT SBAYING THAT WE CANNOT
CONSIDER AN EXCHANGE IF THE BATTERY 15 RUINED, DUE TO
ﬂt‘: EXCESSIVE DROP, OR HAS BEEN OTHERWISE GROSSLY

—
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WE FURTHERMORE GUARANTEE TO DELIVER THE BATTERY
TO YOU FULLY CHARGED AND IN FIRST CLASS CONDITION, IF
IT SHOULD BE DAMAGED IN TRANSIT WE WILL BE RESPONSIBLE
FOR SUCH DAMAGE AND WILL BEXND YOU A NEW BATTERY,
CHARGES PREFPAID, PROVIDING YOU ADVISE U'S, A8 WELL AS I'HE
TRANSPORTATION COMPANY, WITHIN 21 HOURS AFTER RECEIPT
OF THE SHIPMENT,

THE ABOVE IS THE STRONGEST AND BROADEST GUARANTEE
ON STORAGE BATTERIES EVER MADE IN THIS COUNTRY.

Why this unusaal gusrontee? For the redson that we haye more ex-
perience In bullding stornge batteries than tuy other mail order Louso in
the T. 5. Our Mr. H. Gernsbiock—ian expert In sturige battery Lunilding—
has been making stornge battories stnee 1000,

Only the best materinls are nsed in the construction of onr stornge
batteries, only skilled workmen are employol in turding them ont, Oge
Hrge foctory n=ing lmproved maclhinersy and Inhor gaving (devices, makes
it possihle for us to turn out GUABANTEED STORAGE BATTERIES, at
prices from 15 per cent. to 25 per cent, leas than our competitors,

Unly thoroughly =elected and tested moterinls ore nsail.,  The nlates
nre muade of the highest grade lend-antimony alloy. Our ped lend and
Mtharge used In filling the plates is produted in o factory that makea
nothing bur these two articles. The ribher fars we use have walls aver
$/82 {n. thick, and bottoms 14 in, thick. We do not use glass joars encnsed
in wood in our portable cells, If we dld we could never gunraites safe
delivery to you,  Gluss jnrs cost 50 to G0 per vent. less, but we prefer
hard rubiber, We use n high grade seallng compound, In which the hard
rubber fiurs nre sealed in, This compontid is elastle, and acld proof, yet
will not ernck in the winter, nor run In the snmmer.

Short cireniting of our plates s ont of the question ns the specinlly
treatedl separators which we nse bhotween the plates, make sucl n thing
an utter impossibility,

Our carrying cares are made of trented, oeld proof onk, which will
last for vears. ALL OUR TERMINALS ARE OF LEAD WITH BRASS
BUSHINGS INSIDE, corroslon of fermingls, therefore, the old storage
battery bugaboo s entirely eliminated,

thur vent tubes, a8 well a8 the vents, are made of hard rubber and
will mever deteriorate. We use o patent vent, which mnkes spllling of
acid, even in transit, an sitter Impossibility,  The carrying  handles are
enameled and mode of hest Dessemer stevl. They nre arringed in sach
a4 manner so as to make the cprrying o pleasure, not a hardship, Full
directions for charging and handiing dunr batterles are printed on an acid
proof label, attuched permanently to the battery. '

LIFE OF OUR STORAGE BATTERIES

We are often asked liow Iong onr batterles will last under ordinary
elreumstnnees. We will try and exploin:

If a battery §s rechnreed every two months, and enrod for intelHegontly
it will be 6= zood ns new when If is five rears olil,. We hnve batteries all
over the country which have seen use of over 10 vears nni they are still
dolng thelr work faithfully. We certninly foel ourselves Justifiedd iIn
clulming that our batteries will not deteriorate till they are over () vears
old. "This is about the average llfe of a storige binttery ; our experience

hoas proved It to be sucl.

SELECTING A STORAGE BATTERY

The =afest way of selecting a storape battery | by Eknowing what
the maximum amount of ecurrent I thnt ean be sleawn stoadily without
Injuring the l1\].-|'tv«.'-t. The following will glve thix Information:

From p 40 AH, battery not more than & amperes shonld be drawn.

From n 0 AH, battery not more than  § amperes <honld be drawn.

From an S0 AH, battery not more than 8 amperes shonld be (deaw.,

From g 100 ATL battery not more than 10 smperes should be ilrgwn.

This, of course, is for continnous work. Aach larger amounts wny he
drawn If it I= only for o few minutes at o time, but the above values will
give best resultz in the ling rou.

-
-
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The “Electro” Storage Batteries

Used on board of severnl U. 5. battleships. Same style used in the
Oldsmoblle, Pullinan and a number of other high-class nutomoblles for

ignition and llghtLug

ENAMEL STEEL
HANDLE

HARD RUBBER ~EAD

TERMINALS

|'l

.........

» L1 S-T1TE 'Il

I ; Fr- .;-;:l‘-l:lu:.::-l” N r“q-:l
| T
|| et iy qu'ruET:E11 Funﬂuﬂ 5
i- ,J-w@,z
..|||||‘ M H H|||H ” ‘H IU |H
|| u\ H \ ”
i ||.| |||| I| I‘I‘ I‘I‘ l | H
ACID PROOF || l |H
OAK CASE T
The 40 A TL. size has 3 plates In each cell; the 00 ATL size has 5 plutes
tn ench oell: the 80 A.H. size has 7 plates in each cell: the 100 AJH. size has
g piates in ench cell. The eells are Satghed by un \“T i
This battery, which was first designed by wus as an automohile bat-
fery (where it tneon with the gredtest abuse on account: of| ahacks, etr.).
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18 absolutely “fool proof.”” Thers is nothing to get out of order, and with
ordinary cure this bunttery will last for five yours,

Everﬁ' experimenter knows that there |s practically no equal to a good
amraige attery. It is a plensure to run your coll or other apparatue when
you know there is lots of “julee™ hehin it, Our No. HX355 buttery will
melt & No, 10 B. & 8, copper wire and gives about 200 amperes in ghort
cireuit (although we do not recommend this fest as if performed often,
will wenken the plates). A1l butteries come In treated ok cases. ‘There
b nhsulute-ljy nothing to corrode, Batteries s'hiﬁﬂf‘l fully charged, ready
b use, Elu[r-pml in strong wooden, non-overtur £ box. Full directions
an every bLattery.

Any garage or power plant will rechnr any battery for about 25
cents. If you have direct current, you can charge it yourself at a cost of
85-10 cents h_vuslng a bank of lamps to eut down the current. If vou have
110 volts A, €. this battery eun be charged thrpugh a bank of lamypis and
our Ko, EX1250 rectifier shown elsewhers,

If you wish to know more sbout this wonderful BATTERY, send Zc.
ammlr and we will send you ong "Treatizse on Storage Batteries."

No. CIK2326 “Electro™ Storage Battery, 2 volts, 60 nmpere hours, $4 80
size G4x1%4xT1; in. Shipplng weight 20 Ibs........ L

This lattery {8 one cell only and bhh# no onk case nor handle., It

bits two lead binding posts.  The container is hard ruhber,
No. DIE2335 “Electro™ Stornge  Baitery, 4 volts, 40 ampere $6 30
hﬂuf!i, size ‘:;‘113!& 1 TR S tedaaaa FrAE RSl gE e .
Shipnidng  welght 23 1ba,
No. FFESS6 “Electro” Storpge Battery, G volts, 40 ampere $7 5.0
hours, size 614xHx§ et e S S L L ses e ¢
Shipping welzht 35 1bs.
No. GER2327 *“Elootrs"” Stornge Battery, 4 volts, 60 ampere $7 50
hours, size T14x716x5 in. Shipping weight 28 1hs. ... r.
KNo. HXG55 “Eleriro" Storige Battery, 6 volts, 60 ampere hours, $8 50
wize B34 xBx8 in. Shipplng welght 41 ths, ... ...... .. .
No. ABX2328 “Electro” Stornge Buttery, 6 volts, 80 ampere hours, $12 00
size Plgxix8 in. Shipping weight 60 The....,.... . >
No. AFER2320 *“Eleciro™ Storage Battery, 6 volts, 100 ampere $16 0()
hours, size 12x714x8 in. sShipping waelght 68 Ihs, . .
THESE BATTERIES ARE SENT FULLY CHARGED

Hydrometers

When mnaking nup Rolutions for our storage hatterles,
electrolytic rectifiers, the Gernsbiack intercuprer, ete,, it
18 abgolutely necessary to know the specific gravity of
the acid solution,

This can only he ascertained accurntely with our
hydrometer, Insert the hydrometer in ginss (Turnished
by us) and pour the aecld in the glass.” When readin
the scale of the hydrometer g certain value Is found,
1f the reading is foo high, the solution is too stron .
and water must be added until the specific gravity 5'3
correct. If too low, aecld must he added, and so on,
Our hydrometers are all warranted to be aceurate, They
come In a wodtden box, with aeld stand-gluss, g2 11lus-
trated. Size 436x3% in, Invaluable In every lakoratory.

SCALE TROM 1100 deg, to 1300 deg, $U 30
No. CKS518 Hydroiaeter, as described, each. ., ., - . &
Shipping welght 4 o, No. CK718

1
.

1

E'q
$

Dear Sirs:— Willlnmstown, Mass,

I received wyour storage battery some time ngo and want to tell vou
THAT IT WORKS JUST AS STATED, AND IT'S TUE BEST LITTLE
STORAGE BATTERY I HAYE SE¥N, I would now like you to send me

our Statie Machine, for which 1 enclose nones grder,
” Yours truly, DOCGLAS WILD,
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“Electro” Batterymeters

The greatest problem to the
user of storage batterles Is "How

E:-_T"';:r:—:ﬁ el fully charged or discliarged 18

my battery?” The question of
overclutrge If oot too great is
wol o seripus pne, but letting a
battery discharge TOO M UCH is.

The bitterymeter is baged on
the prineciple thut the density of
the electrolvte in n storage bat-
tery varies directly as the hnt-
tery g charged or ilisvhnrged.
For Instanee. the density pf Tl
eloctrolyte 1&  found when the
battery 1s fully charged to hage
L2 =p. gr.  Then when the
rendlng 1s taken alter the bat
ttT-ry g been u.f-'.?rlf Illt_lf] It now
No. FE1548 shows 4 sp. gr. of 1,175 It menns
- : S N atula B that anly 40 per cent. of the full

Shipning welght, each style, 2 104, charze remains, Thiz Is readily
ascartiined hy a gianee ot the table aceompunying eacl jnstrument. Always
benr in mind phat voltmeter redlnes never tell the time condition of 4
battery. L'lie agperation of the Batterymeter is shple a8 it I8 medurabe,
The vent of the bhartery Is remiovel). the tiogzle of the mefer placed in the

Hguid and enough Hgnid is drawn ap by suction in the gluss tube to Hont
the lLvidrometer. ‘The rending f2 then tnken and the Iiguid replaced In
the huttery hy aplying pressure to the bulb and vent 15 replaced. The
vialie of Lhe Batterymeter is self-evident. nand i von don't want to getd
conght with a completely diselnreed buttery or serjously ailphnted one,
geot f Duatteryiueter ot onee anid ses just how much Jplee 1z left In your
storage battery. An mviluable instrument far the autemobilist, experl-
menter, electriclan, owner of frolnted pinot, ete., eto, .
No, FK1513 Batterymeter, medium grade, length 10 in., hydrometer seale
15 to 35, Beaume nnd equivalent specific gravity, Complete,
with dirdetions In o neat cordboard box, size 1216x $0 6_0
axaidg in. Prive, ench ..o0viean-ne e iiaTe e ke AT e L,
Mo, IE1G4 DBatterymeler. Latest type, high grade, Length 100 In.,
hydromeier seale 1,150 to 1,300 specific  groavity. Complete,
with directions, Comes pocled in o Wooden box, Very
superlor in every respect to the medlum grade, Box $0 95
ahﬁ 1‘“’}-"-:‘,1‘-313 1“- l'l'h'l":. ﬂlth piqu--illrlﬂl||1|lh|1ll‘+i *

The “Electro” Pocket Volt and Ammeters

Thesis ittle instruments are without Jdoubt
the most comnipact and durable meters ever pro=
dueed i this country, They are not alone ex-
trpmely accurnte, but they are nlso “dend hent,”
all metal vonstructlon. The finish is the fnest
ever Eeen on o domestie instroment, Dermonent
mugnel type lndicates polarity ss well as core
rent. GUARANTEED FOR 1 YEAR. It is the
smallest meter made, dinmeter” 214 Inches; net
welelht 4% oz, Flexible, detachable lend, with
contact pointer furnished free. Hange of volt-
meters, 8 volts, nmmeters, 30 amperes; combi-
E.umuuiuﬂ Hu;ulrah 50 amperes.

No. HK “Electro' asmmeter, as

- dnﬂu;&cd.' PECH Lassienreviasainens $0-BO

vo. AXA801 “Electro™ voltmeter, ns
deseribed, each .. ... ..-0000 $1'm

No, ABK41302 “Electro” Volt-nmmeter, $1 20

Shipping welglit, any style, 1 1b. .
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The “Electro” Storage Battery Meters

This meter Is =0 citlled  beenuse when
properly connected to o Storage battery eir-
cult It will net only show the quantity of
current passing through the :-In-u{t but also
show whether the battery 15 chargine or dis.
charging, The pormal position of ihe nesdls
on this ammeter is I the centre gand the
needle going to the |eft indieutes (Hat the
battery is discharging, while g ileflection to
the right jndicates the biittéry  is  belng
nhnrti_:{:ﬂ. _

‘he Eleetro Storage Buttery Meter lhas
notificdl mpny a storage battery owner of
trouble in his chnrging plant in tline to save
the battery and it wih do ns mucl for you.
The meter 1s fop direct current only 214 in, .

In dinmeter gnd % in. thick. It 1s made for No. AIE1G20

switchhogped mounting for which purpose 2

gtuds nre provided, eagch having 2 nuts and washers for ¢onnéctlond and

fastening., ~ Al metal parts are Lrass lilghly nlcekel mated and polished,

Only suppliod 1 one seale, 15-0-13, The mechanism i= of the permanent

magnet type, servicenble, accurate nin above all durable. This meter is

urticularly useful on sll lzhting plants sach as gre need on dutomo-

Hes, Inunches, small houses, ete,, ete,

No. ALELG20  Eleciro Storage Battery Meter, Seale 15-0-15 amperes $1 95
Shilpping welzht 2 Ibs, *

The “Electro” Volt and Ammeters

STYLE B

These instruments are of g lHghter type than the
ones mentlooed sisewhere, and can e used swhera
murh space ix not  availalile. The thickness nf
these Instruments when mounted is % inclh, They
ure especlully adapted for use where they have to
stand rough handling, and they wlll always bae
found to register correctly.  Thay are used oxten-
glvely In nutomobiles, small waotor launches, mov-
able wireless telegraph statlons, eto. They have 2
solld brass studs, 114 in, long, with nuts and wash-
erd, lending out from back of meter, ntd conpee- 2
tlons can  be  eMectid very enslly.  The working NO. CAE141
parts are the same ag the Style “A" moters. Those
Hetle gauges sthould not be Judeged by thefr low price, Meters have hund
cultbrated dinl, Finished in Anest nlekel plate.

WORK ON D, €. & A, €. Can be left In cirenit continuously,

No. CAELIML Volimeter, Style B, Volts 1-12, 1% In, face....,... $3~15

No, CORKiod1A Ameter, Style B, Amperes 1-15, 1% In, face..... $3‘30
No. DX1042 Combined Volt-Ammeter, Siyle B, volts 1-12, amperes $4 ﬁﬂ

1-25’ E!’E l:‘-p...-qI ---------- L S R A s e

NOTE~We are in sn especially fayorable position to quote you on any
specinl meters you mny require.  Tull us what vou want in the way of
meters nil we will ifftute you prices on quinlity fostruments that will not
only Interest you Lut sliow y¥ou ' that B, 1, Co. prices are always the lowest
and dellvery the best, Seud for & quotation to-day,

A complete chapter an “METERS AND MEASI'RING INSTROMENTR"™
is contained in the "EXTPERIMENTAL ELECTRICITY COT'REE" in 20
lesgons., which §s given TIRER with one yenr's subscription to the
“:Flﬂt;;l‘ﬂl Experimenter Magnzine* See announcément on back cover
nl entalog

=y
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3 Voltg The “Electro” Nitrogen Battery 3 Yyt

sume Size as Standoard Dry Cell

At laust the experimenter hiag n battery that will do his
work ntil that st o cost thot is within reason, [ T __I-'.ll--'-‘
tro* Nitrogen DLiattery look= just like a stnndatd No. O
drs egll bot instead of giving 106 volts GIVES 3 VOLTH,
And ngoin, Instead of belng bailt af the r-nlnTuu'.-llh‘c-l_'l-' e bkl |
anidl short e materlals of wijeh the ordinary dey cell is
T 3 wannlaetured, this eell is built of exactly the same muterinls
'I“R'DL;EH of which high grade Hashlight batteries are e,
BATTERY Noo Jonbt von Djgve ofLin wiimderied oy i ainll tnsh-

Hehit battery enp develop =0 miach  current for s long 1o
' time without deterloration. whlle an ordinary dry cell will
fHot, This is heenuse a good Hpshlight Lot ters = ot 4 pindn-
ture dry cell but a battery of o shoallare type tiitile of better
and wore expensive muaterinls aml chemicals tlisng ;.:11.‘|i~ it 2
higher soltage, more amperage and mucl longer e and
superior recupergtive powers,

The “Electra’” Nitrogon DBattery ddoes tnt vielldl as bhizh
On amperage us o No. Uodry cell but 1t will sleld 3 veolts
gud an guwpetige of between 10 fwnd 15 on short cipeuit which

e iz u=nally more than any experbmenter regulres,
No. TS50 Tile battery will positively do the work of 2 dry celis
anywhere and for any work and do 1t better,  Iun other worils, Fou get
the voltnge of two dry cellg, the convenlence of one, beslies fhore recuperils
tive and losting gqualitles, Onpee you try tlils Lattery for opernting your
spark coils, lomps, motors, efe, ete. you will use it alwuys; so Send nn
oriler for thew now,

Size 027 in,
No, FE856 “Electro” Nitrogen Dry Cell, 3 volt, eneh.oovnnninns r $0'65
Shipplng welght 3 1bs,

IMPORTANT NOTE—This battery pesitively replaces two orvdinary
No, 6 dry cells, It Is Lighly Ml'alllulllll';ll I eonneeElom  switl tlie fow g
popular single cell hattery lonterns, speh as onr “Flectra” et

The “Hleoten” Nitrogen Cell tits all of these lanterns, BUT IF FITTED
WITH SUCH, OUR NO, AC4000 2% VOLT LAMP MUST BE UsED. The
regular No. AGSSGE bulb, furnished ordinarily with our Innterns, will
burn out If wused with the “Bleotro” Nitpogen Coll.  Not only does the
No. ACH000 lamp furnish 60 FPEKR CENT, MORE LIGHT than the XNa.
AGE304 bulb, but the No. ACEN woes but 1% nmpere while the No, AGEI
uses 3y nmpere.  Therefore, the No, ACHHKE will malie the battery Iast
from 5 PER CENT. TO 35 IER CENT. LONGER, beshiles glving MORE

LIGIT. —
The “Electro” Dry Battery

This 13 one of the hest batteries ever mannfactured and
No. 1001 we do pnt ["Illq_'l‘!‘ n better one enn possibly be moanufactured
ELECTRO for the price. ‘Ihis bottery, which is in estenslyve use in
: t the trade, =efls entirely wpen fis merlts, 1f i1z o0 well-Known
DREBATTERY | that st dry batteries when standing on  the shelf
Rt 111115 ed] for o short period qoickly degenerate and lose most
SRR (i {1l power, 8 the loeal action 1s too strong; the “Fleetroe,”
howeyer, can stand Idle for a considerable longth of time
without dlsintegrating, a8 there 1s pbisoldtely no local aetion
when battery iI= not o artnal os=e,
A very lmportant polot dbhont this battery i that it enn
H he paetinlly recharged quite essily when once run down, and
we o gunrnntee that it will eowe up to nearly Its original
stundard when thuos fully rechargcd. Any one ean do  §t.
Bl This puttery gives 115 volts and from 18 to 20 umperss, Thia
i information will only be given with buattery purchire,

No. DE100L  “Electro” Tiry Battery, Size 2%x6 in.
NO, DE100L Shipping welghit 3 1bs, $0-40
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The “Electro”-Lytic Rectifier

This article fills a demand,
which of jute Las become burning.
For the Fum Years we have heen
flooded with muail to Hﬂlﬁ‘rl}' R Tec-
tifier to change alterna g current
to direct. As is well known, alter-
nating current ean not be used to
charge storage batterics and for o
great many other purposes nlm::-I di-
rect current only can be unsed. This
especially 1s the case with spark
colls fur wireless, ete. On the other
hand, the experimenter who has an
alternating  eurrent  supply, when
using our rectifier can = perform
nﬁxlnr experiments otlierwlse impos- €
B.' '.11-

LUur rectifier works on any eyele
alternating eurrent up to 110 volrs.
H must be used in connectlon with
a lamp or water reslstunce and cannot he connected to the carrent supply
without the resistanee in series with |t The ufﬂcietmr of the 4 Jar
rectifier is 85¢%, AND THERE IS NO LEAKAGE such ns is usually found
In other rectifiers. The 4 jar rectifier furthermore TIRES BOTH SIDDRS
OF THE CYCLE, which accounts for the high efficlency. Of course, a
one or two Jur outfit mny be useq suceesstully, and EVEN ONE JAR
ALONE rectifies alternating current to direct but the efficiency is neces-
sarlly low, as only one half of each cycie I8 used.

However, for experiments using little current, the one jar type is very
satisfactory. The 4 jar type pueses us much ns 5 amperes and can be
used contlnuonsly [(ng for instance charging storage cells) with 214 nmperes,
The one and two jar types pnss 1/3 of the aboye amperiage. Onr rectiflers
came rendy for vse. All you have to do is to dissolve the salts In HOT
water and fill In Jars, and the rectifler is ready. The 4 jar type comoes
with n wooden troy (sce flustration) wlileh holds the Jars. No tray s
furnished If jars are bought so mpeately,  The covers are of henvy [oree-
Inin with polarity morks in 13-1111:1 slght, RBinding posts are hard rubber,
impossible to short-clrenit or to shook you, ‘he lead and aluminum
phites ure very substantinl and the latter will last for months., If used
up they enn be renewed at small cost and replaced with new ones in a
few minutes,

New aluminum plates will net be sold geparitely except tn users of
the rectifier, When unleriug renewinl plates it is ABSOLUTELY REQUIRED
that you give us your order number or date of purchase,

OTHER PARTS ARE NOT B0LD. Directions and dingrams only fir-
nlshed with rectifier. DLvery rectifier s gunrantesd,

No. EX12500 Four jar rectifier. as deseribed, with tray..... .dld $5 OD
Size Sax1Mex10%, Shipping weight 30 1bs. .
No. ABEI2501 Ope jar rectifier, ns deseoribed....... . ... ....... $1 25
Size 8xijls. Shipping welght 5 lbs, .
No. BK12302 Renewanl aluminum or lend plates, ench............ $020
Bhipping welght 1 Ib.
No. BEI2Z08 Rencwal saolts (charge for one Jard .. .. ..., whv
Shipping welght 1 b, $0'25
No. DKI12504 Glass jar for rectifier, size AUEXBIE I8 vivnninnecss $0 40
Shuipping welglit 4 1bs, .

Iléenr Sirsi— Portlnnd, Ore,
1 received my Rectifier in very good condition and I am pleased to tell
¥ou that It Is working fine, WALTER OLSON,.
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The “Electro” Rheostat-Regulator

PORCELAIN BASE

{(PATENTED FERBE, 1, 1910.)

Thiz 1ittle current regulator
makes 1 valuable addition to any
wirelees set where it is used to
poritlate the battery current

With battery lamps it is very
vnluahle, where It Is osed to pre-
vent the lamps from burning out
on. aceopnt of toe strong a cnr-
rent, ete.

In connection with small mo-
tors it will regulnte the speed
more accurately and maore grad-
uially than ecould be done by any
othier means. This fenture makes
_ = it wvery desirable for Dentists,
e W e - Doctors, and all those wha need

"iI| | '|. S an effective regulator. In. connec-

I |.|'|'|l| - hlnn WHEI cautery “ti:ﬂrk it }ra! lnE

=l ispensable, as any degree of hea

NO. FE3HD can be obtalned,—due to the very
fine regulation.

One of its real values iz in providing a small field regnlator for smonll
motors, and dynamos giving in that way n voltnge and speed regulation
not obtainable with the usual type of expensive step type rhecstuts.

It nlso makes nn excellent nutomobile lamp dimmer where it can be
need to cut down the glare vet not dim the lamp engugh to cut down
the light too much. This is a fanlt of many of the present auto dim-
mers now in use,

Advantages over other small rheostats: Gradual and aceorate regula-
tion of current; great current capacity: little heating, resistance coil air-
cooled: no concenled pnrts; impossible to get out of order. PORCELAIN
BAGE, CANNOT BURN NORK UHAR.

T Fer electro-plating work it will be found indispensable, A gradual
fneretse of current s especlally necessgary for fine waork,

The wire used in this reguolator {8 the finest imported lLilgh resistance
wire, It will positively not rust, break nor bend, even under : constant
load of 8 amperes. 'This we guavantee in every Instance, The groove
which holds the spiral I8 { ) shaped (PATENTED), which mnkes it tm-
iﬂﬂﬁil‘llﬁ for the coil to full out or become dislocuted npce wound In ploce.

arge hard rubber bandle (1 in. digmeter) is provided, nllowing rapid and
smooth turning of switch blade. Don't nse n rheostat with the resistance
wound on fMhre that will smoke and smell ns soon as current is turned on.

Resistanee 158 10 ohms. AMaximum capacity, 3 amperes continunlly ; size,
4 inches diameter, thickness of base 13/16 iuch,

No. FEG000 Rheostat-Regulator (patented). Price...... crisaavees $0.60
Shipping weight 2 1bs.

A complete chapter on “RECTIFIERS” is contalned in the "EXPERI-
MENTAL PLECTRICITY COURSDH" In 20 lessons which is given REE
with one yenr's subscription to the *“Electrical Experimenter Magazine,"”
Bea anmouncement on back cover of catalog.
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The “Electro” Tesla Transformer

i ("atent. Applled for)

We hardly need mention that the Tesln Transformer {8 one of the
mast marvelous pleces of appuaratud ever lovented and there are thousands
of experiments and demoustrations that con be performed  with this
apparatus,

We hnd this teransformer under conslderation for yeurs before wa
built It nod we bad to build dogens of different models  before a perfect
apparatus wits prodinced. We do not
hesitate fo spy that for the price
this apparntus s the greatest bar-
gain ever offered by us,  Although
it Is the lowest priced Tesln Trons-
former In thls countey it does not
mean: that it = less efficient than
one costing &0, but as we are manu-
facturing the transforuer in very
Intge quantities 1t 18 possible to
preatly reduce the cost. The mann-E
fncturer who only  builds one orly
I‘wnl far n Irtij st ?;:;I: I ogrent N
deal more thao we, mnking two or . -
three bundred ot o time, N EEE000

The constretlon of this trinsformer has been simplified] to such an
extent that It Is neot only absolutely “fool proof™ but we pusranted thnt
it will do aoything and everything any standavd Tesla transformer over
did, or will do.  The primary is wound with the bost Imported Plrelll
ciable and the secondary with the hest DOUBLE INSULATED ennmel wire,
The secondury i8 insulated by =olld Hard rubber brockets as shown in
cut, It I= also provided with two well finished cofl ends. The insulntion
is phsolutely perfect, the bnse is heavy quartered oak., OQur nsual hard
rubber binding posta are attached as shown,

The Tesla Transformer I8 an apparatus which steps up the [requency
of the secondnry of n spark cofl, to many Hundred tlmes {15 orlgingl value,
It Is this Ineredibly bigh frequency that produces the wonderful phenom-
enn you have seen performed on the stage By some clever electricinn, all
of which ean he duplicated with our transformer, '

The “Electro' Tesln Transformer ean be oporated In tonjunction with
the following apparatns; it is of no valoe witliont them:

Filrgt, a spark coll or teansformer coil: sevond, a set of condensoers:
third, n Fillll‘H gap. Une of our 1 in, spark colls is sufficlent to operate
the transformer, but we wonld alwavs récomimend gettlng a 2 In eoil
with which (he best resolts are to be had. Onr 14 KW, transformer coll
In vonnectlon with onre Electrolytie interrupter will give still more wone
derful effects. Two of our 134 pint Leyden Jars No. ABEO2Y? or any
other sending condenser of the RIGHT CAPACITY can be used In c¢on-
nectlon with this transformer, A slngle spark gap completes the entire
ontiit, [T MTUST BE UNDERETOOD THAT THE THSLA TRANSFORMER
CANNOT BE USED WITHOUT THE ABOVE MENTIONED ACCESSORIES

To pet perfect resnlts and to obtain the Dbest pozeible effects we
would greatly recommend the following ontfit:

No, EEK7000 “Elevire” Tesla Transformer, Hlt£|‘:nlu'.j: weight 11 Ibs.. §5.50

No. HX1080 Spark Coil, 2 in. Bhipping weight 8 1hs..... B cavea BANP

No. ABE0222 2 Leyden Jars. Shipplng welght 6 108, o0 cveeiivvnn s .50

No. ERDP220 Spark Gap. Shippiog weight 1 Ib..ioiiiiiiionia,as- 0.50

No. AFBETW1 Outfit complete. Shipping welght 25 1bs. Total. ... .. S16.25
OPFERATION

The connectlond are mode ng shown In' -
gram. It is of highest Importance that the con-
necting wires from  the secondary of the spark
coll to the Tesla Tranaformer and to the con- i ,____,)
densers, are heavy (not less than No. 14 B, & 8.). =
There showld be ns little wiring ns possible, no
Inops or colls, and if possible all wires should WIRING DIAGRAM
be of equal length. When connections are made
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The “Electro” Tesla Transformer (Continued)

as shown, start operating. First test for spark length of the Tesla, by
attaching two stiff copper or brass wires to the gpcondary coll leads (see
filustration No. EEK7000). Leave a gap ol nbodt 2 loches between the
two wires, Then start the coil. If the Tesin spark 1s nut long enough,
the spark gap must be ndjuosted, untll best results are obtalned, 1t is
important that the zine spark plugs have POINTED ENDS. Plugs with
flut ends ecannot be used. A few minutes experimenting will give the
right Tesla spark. It gives a ecrackling nolse, which becomes louder as
the spark of the zine spork gap Is lengthened.

All Tesla experiments should be performed in ahsolute dickness, A\
then the best pesults are obtalned, When everything is ad Justed  and
Wurl-:lnj.'h right, the wires leading from the secondary bi;i_.- ERKTHN) give
a blue brush, This works best when there is no spark discharge et ween
the wires,

Next tnke off all wires from the Tesln Secondary, which we will eall
T. 8. hereafter, Operate apparatus aind both eofl ends of the T. &
will show the “Flre Wheel”  The brush composing the wheels aetually
turng in unlson with the interruptions of the spark coil.  Next take a
ploce of metal (anything will de), and, holding it in your hand, approach
one of the T. R, You will observe a large brush as you uppronch, or
a gpark from 2 to & inches long will Jump into the metal piece without
vou experiencing the slightest sensatlon,

Althougl the wvoltage of such digcharges Tuns into the hundred
thonsands, it s barmless, A spark can nlso be drawn with the bare band
without harm, although It stings a little, Touch one of the T, 8. with
a plece of metdl which you hold in your hang. With the other hand
approach siowly and carefully the other 1. 8, About 4 or b Inches away
from It, a lurge beautiful bmish will be deawn from the hand, very weird
in charneter.  Geissler and Tesln tubes llght up wlen brought near the
Pesla Trunsformer, without actually touching any part of it, ‘They are
usunlly operated by bolding one end of the tube u the hand and drawing
a spark Into the other end of the tube by appronching one of the T. 5.
Ground one of the T. S, and attach a pleee of wire to the other T, =.
An enormous brush will be observed on the free wire. Another inter-
esting experiment is performed by
runoing two falrly stiff  copper
wires parallel to each other anid
abont 2-4 inches apurt (Fig. 1).
When the frequency Is  high
enotigh the space between the
wires will be  fllled with light,
while the ends will show a flame-
like discharge. Smnll fames also
play contindously on both sides of
the wires.

Twp rliugs formed of eoppor
wire, the small ring ploced Inte
the larger one, nnd both connected
to the poles of the transformer,
will slhiow a very pretlty discharge
(Fiz, 2). A similar experiment ia
perfprmed by forming two stifdf
wire loops, of heavy copper wire.
The twp loopg are placed ong Into
the other, and Hotl dre In the Bhme
dane., The space between the two
]m.p.-: will be filled with 1ght when
the coll is in operation (Fig. @).

In Fig, 4. R, R, represents two
thin hord rubiber shests. A thin
ik covernd wire, No. 30, B, & 5§,
g wloed In form of n nnme on tha

TESLA EXPEETMENTS face of each sheet. The back of
the sheets 1s covered with o Hees
of tinfoll. Both are connscted by a thin wire, €. The rerminals o the
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tranaformer lead to the name or characters as indleated f the illostration,
After n [ittle experimentlng the poiut will be found where the name or
characters will stand out brillinatly,

- Plg, 5 shows another experiment to he produced in the dark. A very
thin, bare copper wire attached to one end of the trausformer, Tobtnfes
E I.Ilii. eirele, The length of the bare wire wust be ascertained by experl-

ot

A short plece of thin, eotton covered copper wire when attached to
r[u]nf e:;]}ij_l of the transformer is enveloped in a beautiful lght dischorge,

M U

These coils can be used to advantage for all kinds of work whers
lilzh' tension currents gre required, such o wireless telegraply, lghting
l_-ms_.ci_:ler and X-ray tubes, gand for other interesting experiments,

Slze of base 16 fn, by 7 in, Helght over all Gly in. Shipping weight

11 lbhs 5
No. EEKT000 “Electro™ Tesla Transformer, as deseribed, .., ... o 0

The “Electro” Nickel Plating Outhit

We pride onrselves to be the flFst con-
cern in thls country to offer for sale a
smill nickel plating outit within the ronch
of eyverybody.

PMense do not tnke thie ontfit for a
Toy, n8 it is able to do all klnds of shinall
work Just as thoronghly as any nickel
plater eoild do 1t. It does not fer i
iny respect from commercial outfits, exoept
In size, If you live In a small town you
can earn quite a little during your spare
time by nickelplating  small obijects for
which work there Iz always a4 rendy de-
mand, Our outflt for neatness aml effi-
clepey I unmatelied,. 1t has two lieavy
nickel Anodes, heavy suspension  frome
resting on the glass tank lind three oon-
mection rods. Thie object or obijects to be
plated are hung by means of copper wires,
i the central rod. and as there are two
Anodes, a uniformly fine deposit is ob-
tained that conuot be matehed. Good plat- K&
i cun be done within 15 minutes, heavier
plate from 30 to 30 mioutes, The Apnodoes
nre very substantinl in size and will Iast
fur months,

The gize of the tank is 3% xdx0 in., and .
the lurgest object that ean be plated with thils outfit should not measure
ovor Sl x2thxl i, _

To operate the ontfit we recommend 3-4 of onr No. BGEIOGS0 Gordon
Batterles.  With these the ontfit can v worked Tor 4 long period. Dry
cells ennnot be used nnder any clreamstances.  Any batrery glving from
30 voltd and Trony 510 gmperes STEADY CUHREXRT can be dsed.

If xou do not eare to palish the work by hand we recommend our
utility motor No. AUCXI2S.  Yen will then have o complete commereinl
outfit and yvou ecan turn out work rapidiy.

Crar ontfit I8 greatly recommended (o Jewelers, seliools, repair shops,
garnges, electricions ond all those desiring to do ulckel plating ecunomleally.

Complete printed instroctions cotbe whh each sof,

No, BERSG00 “Hilecire™ Nickel Plating Outilt (withoeut batteries) $2 50

complete .o .an 0. i ek 1 .I_ i :[ .1.1 .................
shipping weight - 5.

No, GE7501 Exirn lnmlpﬁ_.Tmrh L TR A LIRSS B $0'70
Shipping weight 4 oz

No. ERT002 Extrn Bottle Nickel Solts, each, . o.onniiiinnnncan, v $0'50

Ehipping welght 1 Th. $040
No. BRT503 Exitrn Glass Tank, size 3% x4x5 In., each..oveen,... *
Shipping welight & 1bs,
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The “Electro” Static Machine

To use the mopt modest
expression, we Dbelieve that
ol HEleciro™ Wimshurst
Static Machine, manufactured
in our own shops, is the best
ever placed on the Amerienn
morket and  priced to  be
within the reach of all,

From a wechnnleal stand-
point, our mochine is perfect.
The only materials embodied
in the econstruction cousist
of metal, glass and hard rob-
ber, o wood or other imax
materinl belne used,. Our -
ineh plates we now use are
e of Eleetrite and are oll
minehine moulded with sectors
pressed right into the plntes.

The lLose is of enamelod
enat iron, ns well a8 the two
pulley wheels. The neutreal-
izere are of nivkeled steel,
while the horlzoutal arm ear-
rying the collector dischnrges
from the hrushes, iz of haord
eribber, The handles on the
dischorge arms, as waell as the
Lhandle on the erpnk, are of
thie same material,

The two Leyden jnrs are
minde of a special produet.
froe from lead and ndueenl salts, to withstand the mechanieal aud elee-
trical strains.  ‘Phese Jurs are smonthly codted with tinfoll Instde and
outside, nnd In sccordapce witlh the pollcy throughont the construction,
interelinnueable, should they become broken through acvident,

In place of the usual leather helta for driving the plntes, we have
substtute] specinlly designed spring brass belts, These spring belts will
not beeome =lnck nfter Fitira {}} 11548, whereas II"'JI:lIll"I." Ll b= ;..:'l'ln.'lf eottinual
tronble 1n beconilog strebcelied,

All the metal parts are nlekel plated and highly pollshed, wlile the
enst tron base is beputifully finlshed in highiy pofished bloek enamel. The
plates nte of Electrite, which ennbiles the machine to glve excdéllent resulls
pnder any wenther conditions, and we pusitively guarantes it In this re-
speet,  If directions, which aceompany encli machine, are cnrefully fol-
lowed, snecess is always obtalned, ard rfobber 18 uwsed to obtain thi
highest Insulition, and olectrical ontpnt. The machine will give Zla to 3
inch sparks under all conditions,

We cannot recomimend this machine too highly, and unfortunately the
iNustration does but poor justive to the neat and teltn nppenrcunes of the
machine fH=elf., It must be seen to he apprevioted, and to notice the con-
trist of the polished rubber and nickel-plated fittinegs, We will cheerfully
refund the maoney if the purchaser folls to Hnd the machine exacily as
deseribod ond illustrated on thess puges. We, nor any other fimn, can be
more sincers in our efforts to satisfy patrons,

The pnchine iz guaranteed in all respects, and there §s nothing to be
repilaced, ss pothing ean wear out We will replace any part becoming
defertive. free of charge within one wvear if the machine has been tredted
with ordinary intelligence. Naturally, all the interesting experiments as
found in text bonks can be performed with our mnchine, sueh as:  Inter-
esting exneriments in charging Lovden jars, experiments in resonance el
culis, lighting Gelssler tules, attraction and repulsion of light bodies,
firlng powder or izniting substances, charging a person by standing then

NO. DBESNO
21L in=d-in. Spark
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on an insulated tiﬂnm]rm' 50 that on being approached by other persons
walking on the floor sparks can be drawn from any part of the face of
the insulated person, or raise the person's halr by holiding the hond over
the heaid. There are countless experiments which may be perforimed, not
only possessing value as means of studylng, but furnisling plenty  of
entertainment as well, To persons not I'nunllﬁlr with statie electricity, we
recomuiend our really excellent book, “Static Rlectricity,” finely {Hustrated
with 52 engravings, 88 pages, sent post paid for 25c. It contains a viriety
of Interesting experiments which mar Dbe performed readily with our
static muochine,

Send Ze, postage for our S-page booklet deseribing the muchine fully
and glving lots of experiments.

The gize of the “Klectro” Static Machine is 8 In, X 8§ in. x 1035 In.
over all,

No. DEEMOOD “Eleetro" Static Machine, s deserilaed. ... .. e A $4 25
Shlpping welght 6 Ibs. -

No. CX0010 X-Ray tube, to work on statiec machine.............. ; '

' Shipping welght 1 1, $3-00

Note:—Our No, 9221-24 Leyden fnrs can NXOT be nsad with this machine,

Discharger

There 18 only one wiay to discharge 1 Levden Jar
and that is by using a disclinrger, Ordinary wire can-
not be used, as It 15 {mpossible to dreaw a apark with
Puiuteﬂ wires or other objects. The polits net ke
ightning arresters and draw out the cligree silently,
By using onr discharger the bright blue, erashing spark
Wil Jjump between two bulls a8 soon as one ol thie
balls af the discharger touches the outside conting  of
the jor, while the other Is brought close to the bruss ¥
ball of the Leyden Jar., Nickel fisfiglied, lord rabber No. CK4225
ﬁnn%llﬁrﬁitﬂnmﬂzﬂuﬂ Ox4d In, :
vo, CH4245 ischarger, as described, ... .. ....... e R

Shipping welght 4 oz, $0'30

The “Electro” Galvanometer

F'ﬂﬂﬁf the time that galvanic eloctricity
was first found to possess the power of
deflecting a1 magnetic needie to the et
time the galvanometer has been used for the
detection and measurement of minuts HEET] |
even large quantities of electrie current, as
# voltmeter, ete. The “Dlectro” galvanometer
very I-I.ﬂ's'l%‘llilf.ﬂl:lr‘ fills the BbIIl of the experi-
menter who requires a cheap but good cur-
rent detector g well as a polarity indicator,
ete., The mumber of experiments in which L - -
the g:ilrmmuiemr; cn.u!be] used iam iulmust e
countless nnd when the low price Is con-
gidered we are sore yon will not care to be NO. DK1376
withont =0 valuable an article. Galvanometer ,
has A compass 1% inches in dinmeter and s mountad on a polished hard-
wond base 34x8Y inches in size with binding posts for connections. A
refl usefnl bargain,
No, DK1376 The “Elcctro” Galvanometer ns described, ... ....., $0 40
Shipplng welghet 4 oz, .

I-' -

o

Gontlemen t— Brighton, Aich.

I recelved my Static Machine, IT WORKS FINE, GIVING A FULL
-INCH SPARK. You will find 4o, in stamps enclosed for one of your
catnlogues, Yours very truly, E. R ROBERTS.
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The “Beacon” Fountain Flash Light

(Patented Sept, 24, 1014.)
APPROXIMATELY SAME SIZE AS AN ORDINARY FOUN-
TAIN PEN

A fashlight closely resembling a standard fountaln pen.
It {8 ecarcieil Just Uke o fountaln pen: the olip eap keeps it
from falllng out. A powoerful light just where you want it
Weighs Lot little more thon a fountoln pen.

Must novel anid practieal deviee ever presenteid. The one
objertlon  to all flash  lghts  overcome by  the  “Bepcon”
Tilenl Foudtnid Flash Light. It ocetiples the F-E-:H.*E of o
fountain pen and operates more simply.  Lighted by slmply
pressing the elip which, when the Inmp 18 In the pocket, serves
to keep 18 oo place and prevents loss, The lomp s o Two
enndle-power Tungsten lamp that will throw a  powerful
light ak for ne any Buslh [lght made.  The ea=e i= of =alld
brass throughout and (uetd=hed elther nlekel plited or in
Black riibber flolkl,  THe fountalin Uepht looks oxactly ik
a fouptain pen in the pocket and ds more simple and eon-
senlent. THE ONE FLASHLIGHT YOU MUST HAVE uo
mitter how many yon hove. 1o s aooguestionnbly the Anest
devire ever loventid for pocket nse for convenlence and de-
pendablilty. The battery s put in by simply unsorewing the
enn, the same way ns taking off the cap of a fountain pen.
Itenewal bhatterles ean be replaced In ten seconds,  Batterles
guaranteed to give from 114 to 2 tours CONTINUOUS sorviee
mid will last for months if used orenslonnlly lor finding the
ey hole, lost articles, ete. The most oseful gife for maon,
woman or clilld, ever invented. Treat yoursell and your
frigtids ar relntlves andl e Dlessed for voul @doal  fusle,

State if Nickel Plate or Black Rubber finish is wanted.
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No. NEGH  “Beacon” ldeal Fountaln Lamp........ $0-85
Stilpping weight 1 [b.

No. BETG0L “Beacon” Ideal Renewal Battery....... . $0-25
Shipping welght 4+ oz,

No. ACS0IS “Beacon” Ideal Renewal Lamp, 234 Vol $0_13
Shipping welght 4 oz.

The “Electro” Revolver Flashlight

Here 8 a1 highly useful article that kills two
blrds wwith one dhint! Tt Is {he cleverest jmiftation
of & modern  revelver which you ever =aw, but
at the same time It 1s one of the finest flashlights
thint has over Liven prodoced,

You pull the trlgger and lo—out slioots not a
bnliet bt a powerful shaft of brilliant white, daz-
xllng lght, ‘o all intentg and purposes, However,
it lopks like o murderons gun and the burglar don't

5 Hve who cannot be cowed [nstantly with this flash-
KO, 1LEV1IH Upht. It iz hlghly useful for watchmen, clerks,
farmers. ote. in fact anyone who doegs not want to carry a flrearm,
but may reguire a harmless ool to seare AwWRy undesirable  indl-
vidunls. The professional joker wil surely weleame this flashlight to
gurprise nnd seare his frelends sand noe end of fun can be hod with this
peally useful article. It is made entirely of pressed stecl, gun metal fin-
igh. It tnkes our Nao, BB10420a standard battery and our No, ACHIS stundard
bulb, pasts that m:@}' Lie obtalned from aoy dealer,

The sixe s X2 3T nches,
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No. IE7199 “Electro” Revolver Flashlight, complete, ench........ $0 95
Shipplog weight 1 1b. .

No. AC5018 Renewnl Lamp, 208 volB..vveeeeiieiiinnrasssssssesnos
Shipping welght 4 oz, $0'13

No. BB10420a Renmewal Battery, 214 TolB...0viveiervrosionnnmmnn $022
Shipping welght 4 oz .

L] , -
Miner’s Flashlight
Flashlights bave been developed for most every imagin- peme———
able purpose, but few lave won so much favor as the
type 1llustrated here, This type has been supplied by us
to the various U, 5, navy yards for use in their powder
magnrines, both ashore and afloat, Is there any better
recommendntion for their safety, efficiency and Hght glv-
ing powers? Cases are of a very high grade of black 6 ire,
with all metal parts of bross highly nlekel plated and pol-
ished. Lens is 23 inches in dimmeter gand convex and when
used in connection with our gpecially desigoned reflector
and efficient tungsten lnmps develops u powerful and pene-
tratlng light that will show across a barn yard. ‘This
powerful result Is duae to the rellector and lens conoen-
trating the lHght just where it is needed. A switeh for
flash and permanent eontact Is very vonvenlently  placed.
The battery will last for 10 hours' continunous or 20 hours'
Intermittent use. A lamp deslgned for effivlency from
start to finish and it lives up to Its purpose. Light where
i!r';r&u lw:mt It is the motto of this miners' jamp. Bize Glex
nl

No, HEZ374 Miner's Flashlight, ns described... $035

Shipping weight 1 b, >
No, BO3S6S Renewal Battery, 2 oell, size 174x43% $O 23

No. AC1000 2% Shipping weight 1 Ih,l 1.

NO, Volt Tongsten Renewn fhimp. No. HE

: sShipping welght 4 oz $0'13 o JIHGEYe

The “Electro” Tubular Nickel Flashlight
MEDIUM SIZE—=ALL NICKEL CASE—TUNGSTEN LAMP

Just as we were the pion-
¢ers in Introducing to our cus-
tomers many other practical
fiazhlight novelties In the past
Feurs, so now we are genin in
the lead in offering an all
metil tubular flashlirht, el
which is as far ahead of the No. ABK3359
fibre case lnn'.rl! n% the tung-
sten lomp iz ahend of the old ofl Iamp, JTust think of a lamp, beantifolly
nickeled all over, which eannot get ont of order, rust, tarnish or worp nni
is of the most convenient size you can imagine. Oswing to the bnew con-
struction of these flashlights NO INSULATED CONNECTIONS OF ANY
KIND are requlred, yet short cireults enunot ocenr. A switeh for perma-
nent or fash contact iv supplied which = right ander the thomb and most
ronvenlently placed, Hatteries supplied by ns will give 10 hours' contiunous
or 40 hours’ intermittent light., Size 0% x1% 1ln.

No. ABE3359 “Tlectro™ Tobular Flashlight (all nickel), as $1 20
deseribed. Shipping welght 2 DS, v ivieiviivaesanea .

No. BU3363 TRenewnl Battery, 2 cells, 2 valts, 1Vix4%35 in...0eeen.. $0 23
shlpping welght 1 1b. "

No. AC4000 224 Volt Rencwal Tungsten LamD. ......coeeeeseroses $0 13
Shipping welsght 4 oz .
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Tungsten Flashlights

Wiile we are listing cheaper flashlights in this
eatalogue, we feel that many persops desire an nhso-
lutely first class article, giving intense Hght, yet using
little current, We therefore take great pride In offer-
fne herewith onr Tunesten flaghllights, which are nhso-
lutely the best ones made, lrrespective of price or
| clairis of any other prodoct, The workmnnship of
the cases 15 of the highest order., Each Tungsten lamp
i tested thiree times and s warrnnted to be ]u:rfuut.
The battery is the new epoch-mpking Tungsten battery
siving 300 per cent. to 400 per cent. more light and
hl‘u than any one mode so far. This battery will light
any of our Tungsten flnshlights 3 to 4 hours at o
streteh.  This s nbsolntely unporalleled in the history
of fashlights.

No, FE1055 Flashlight with bull's eye lens, fine black
finish, with battery. Bize Ix2HXx

:‘.:'1'_,‘_! i”q FE R R ERd G R FERR R R

NO. FE1055 Shipplng weight 1 1b. $0‘65
No. AC1000 Renewnl Lomp, 3% volts...eiees $0 13
Shipplnge welght 4 oz, '
No. BE1066 Extra Batfery, 8% V. 3§ cell, Bize Z200x210x %o oo veiss $0 20
Shipping welght 1 1b, *

The “Elektra” Tubular Search Light

NEW YORK POLICE MODEL. METAL CASE, BLACK ENAMEL FINISH

This I8 a lght of which we feel Jjostly proud. and for
the price at which we offer it, Is the best search light elther
imported or domestic that can be manufactured,

Thiz senrch lHght should not be fodged by Uz low price,
ns (he very best materinl and highest grade labor is used in
its manufacture. The ease will Inst for venrs with ordinary
care, nnd the bhattery will give over 20,000 flashes before ex-
haunstion, Theas lizhts are guaranteed to bhe egqual to any
domestie [leht dellinge for higher priee: In fact, It will pro-
duee o much brighter and stronger Hght than the $L30 article
now on the miarket. These search lights are made in wmetal,
all parts highly nickel plated and polshed. The metal care
fg black ennmel finlghied. The reflector I8 sllver plated. By
turning the contanet spring steady light Is obtained.

No. GC2057 New York Pollee Model L.:mrrh Light, completo

16 xRLG Inches, with Tungsien I[P swvnnme
Shipplog weight 1 b, $0'73

No. AC4H00 31& V. Extrn Lamp Bualb, for search
R . o rmm g mrmm e mim mmw  p BE A B A $0‘13
Shipping weight 4 oz

No. BE1058 Extrn batteries for search light (3
BEIER) s wm e mim i o g e - $0'25
Shipping weight 1 1b.

E RN

A complete chapter on “DRY CBLLS” §s contained in the “EXTERI-
MENTAL BLECTRICITY COURSE" in 20 lessons, which is given FRER
with one year’s subscription to the “Electrical Experimenter Magagine.”
Bea announcement on back cover of catalog,
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The “Electro” Midget Flashlight

No. EEKS418 This is the smallest and lightest flashlight made.
Fits your vest pocket, nickel case, highly polished, 2%x1igx
11/16, 2% volls, $0 50 P )
complete . ..... - : —

Shipping weight 4 oz.
Ko. AC5018 Renewnl
1l amp il wvolts,
opnl back. Shipping

welght 4 $0.13

U‘&r ---------

No. BRIMZO Renewnl
Battery, 2% volts, 2
cells, 1",‘:‘2‘ % 13 x §/186,
el  Bhlp- i

];In;:_‘ welght $0_22

ﬂ:-u----+-.

L] L]
Cigarette Case Flashlight

Our No. AATRMAT finshlight represents the lat-
e¢st ndvancemoent anid is mode on an entirely new
plan, It opens side-wnys, Hke a  clgnrette cose g
and 15 made entirely in brass, nickel plated and e
highly polished nll over. It takes a regular stock LB L
buttery and s forolshed with our Tuongsten I;un’p. g
The lamp itself sets in a reflector as clenrly shown o
iNustration.

Controry to 811 other flashlights, you do not
have to press the button i you want to get Heht
but there 18 a little switelh at the sile of the case
which is moved up or down thus glyving o stendy
Hght until the switeh is opencd.  T'his Ouubillzht
is without deubt the best mode artiele of this
sort nnd wvou must see ft to fully apprecinte it,
We puarintee full satisfaction, The size over nli
fs Hipx29kx%y in.

No. AANEH3T Nickel Illu.uhlln-ht, with bat- = AR
tery., PrIBe ..ie-iaussd N, AAESSE
Fl:l:rring welght 1 1b, $1-15
No. ACI000 Extrn lamp for anbove, 3% volts, FPrice.......co000000 $0 13
Shipplng welght 4 oz, "
wo. BEIO10 Renownl Battery 33 volts 3 cells. Bize 2%x1 15/16 $G 25
x11/16 in. Shipping weight 1 Ib...ev... PO ] .

Tungsten Tubular Flashlight

This flashlight s the smnllest tobular Hght made. Flbre cnge, permo-

nent contnet, nlekel fnlsl througbout,
.L 'll -|.|| ||ﬁ q
| |
‘flulll.

Al

g iii|i|:i!1'|q_i;3}-l':|'l-ln

No, FEGTE0 Tubular Flashlight, 1Yxd in.,
214 wolts, ecomplete 65
Shipping weizght 1 1b, .
No, AC5018 Henewal lnmp, 2%

valls,
Shipping welght 4 on. $0'13
Yo, BE929 Renewal Battery, 2% valls, 2

(L
cells, 1x38%5 in,, enach
Shipping welght 4 oz $0-20 Xo. FEGIS0

Important Note.—ALTL onr flashlight batterles are senled with a goar-
antee label. By means of two short wires or pins test the battery by
connecting the test wires to the lamp bulb., If the Inmp burns brillinntly,
the battery Is O, K, ; if not return battery to us and we will replace it free,
Once the guarantee label isn destroyed, we will puositively not replace
bisttery.
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THE ELECTRO
FLAGALIGHT

BOYS!

Stripes in All Their
Glory

Be the flrst one In  your
town to wear thils potriotic em-
blemt, Think of it: An élee-
trically Hluminated houtonnidre
worn lo the lapel hole of your
LiLiH

It Mominates our XNatlonal
Fing In the original colors with
0 brillisnt electrie Hght, Just
insert Flag in button-hole of your
No., AAK1gse voat, put fHasblight cose In vest
or cont pocket and every time
you press the button, the fMng
in your button-hele flashes unp
with a beautiful color efMeet,
No. FREGS Hlpminated lng, cord and plug only (to be oon-
nected to any 2 cell flashilght), cvoen s APk i $0'60
Shipping weight 4 oz
No, AAKIZN  HMluminnted flag, Mashlight case and battery, cord
ok plug, complete ns per Musteatlon, o, .. ...0oo... $1-10
Shippilng welght 1 1b.

Gentlemien :—

I wish to thank yeu for your promptness in sending my goaids, I
received them within o week after I sent my order. 1 will recommend you
to any experimenter and you may expect another order from me o the
Fature, MARTIN MeDERNET.
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“Electro” Type “E” Direct Current Motors

1/40 to 35 HL.T.

These motors have phosphor bronze =
bearings with wick feed off cups, onide
are self-allgning., They can be furnisied
In any speed to 611 specinl regunirements.
Price for speclnl motors or stundoard mao-
tors In quantity will be furnished on re-
st ‘.,."hu gtandard fintsh of these 0.
tors s black japnn with brass trimuligs,
We list series motors up to 1y H.P.
DON'T UsSsE SERIES MOTORS above
thix size unless vou are satisficd to have
a large drop In speed us soon 08 lond s
appled. These motors huve won great
favor for driviog sewing muchines, toys, L
]'-11111.j|5, shen flashes, labeling machloes, 110 V. 1/12 H.P.
athes, halr driers, cleaners; hlowers,
idrills, window displays, ete, and can be unhesitatingly recommended ns
belng durable, stmple and efliclent, Prites shown Inciade pulley.

Pulley

=

H. D Yaolts Spoed  Welght Ihin, "o I'rive
1/40 110 Serles a 179 Gr. £7.50
1/40 | 220 Series 2 i | Gr, B.30
1/16 | 110 Serles o 1 I Gir, 8,80
1/16 | plalt Serles 14 1 Gr. 9.95
1712 110 Series 16 \ 1 Gr. 850
1/12 220 serles 16 | 1 G, 10.40
14 110 Saries 18 | 115 1 = 1165
1 240 Serles 18 114 1 2 13,30
2 110 2500 15 1 Gr. ~ 10,20
74 110 4500 18 114 1 = 1245
1% o) 2500 18 134 1 = .15
1L 110 1204 o4 114 1 ~ ¥15.55
1 220 1200 04 114 - < LG5
1,0 1o | 170 30 a 1t 4 19.95
1/6 200 17750 3 2 114 v 21.60
1/6 550 1750 20 > | 1% |® eses
1/6 110 1000 35 . | 114 | = 2825
1/8 i) 1000 a5 2 : 114 = 26.80
1 14 1770 i . 114 y 23.25
34 24 | 17 HiT 2 ‘ 115 o 24.90
7 50 1750 85 a1h 114 < 20,00
1y | 110 | 10 45 a1y | 24,90
e 0o0 1500 45 a1y 2 28.26
14 530 'I 500 45 214 8 41.50
1 10 S0 6 pit 2 01} 89,83
1 | 220 &00 55 234 915 41.50
1 | 550 1000 6| it 17 a1 | 45.85
| i }
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“Electro” Type “P” Direct Current Motors

14 ILP. to 7 ILP.

Theze machines, being larger than our
Type “LE quite naturally are a trifle more
efficlent, but thelr excellence of warkmanship
amd materinls as well as careful tests before
shipment, are a1l equal to the rest of our lne.
I*rices shown inchide automatic, no voltiage res
lense starters, Speed regualntors ean he S11 )=
e licd when speeinlly ordered at o slight nd-

d @ vance, By specifying, motors will be made
¥ for mounting on wall or celllng without extrn
charge. I'ulleys of sizez shown are supplied
without extra charge. If you nesd a real,
honestly made pewer motor that will glve n

( maximwum of power at a minimum of enrrent
W and ropale expens=e, you will apprecigte the
1 H.F'. 110 V. “Electro” Type “1."
Net Pulley

. 1. Viilts Sl Wi it Iin. Paee Price
1 110 1750 T i 214 46,50
id ol “ 0 L 24y 4180
{: 270 “ 0 3 I3 53.95
1, 1160 1 | Tib 4| 234 48.15
35 243) 4 T0 : 214 53.15
1 PO ] e a0 H] 214 ca ol
& | 116 1500 K5 " LE A = BB.SS
e 230 i 50 . 215 = G140
1 110 A5 110 i H - G855
1 L) s 1405 i a3 = 6640
1 Al “ 145 + i SR ] | W13
. 4 110 1250 150 -+ 4 £ G640
1 20 " ] 4 3 - T4.50
1 3500 5 15 4 8 = B3.00
2 [ 1M o 2M 1750 =00 G J1g = 00.25
2 5o it 2 415 il 7 103.45
2 | 110 or 22 1000 270 414 $14 £ 103,15
2 Tl r 270 FLi 0ty = 116,20
3 110 or 220 1200 SHOH 415 315 = 120.35
3 ol - SO0 414 a1 = 124.05
4 110 or 220 SiM) 480 ) 4 = 14100
4 50 :, 480 o 1 L 150,00
0 110 or 290 1M ML I 4 = 147.00
5 Tl v SN 5 1 = 145,00
] 110 o5 290 1100 LY o 4 14108
] inn e ) i 4 15000
5 110 or 220 i Ti0 T 5 119404
5 . hah r Tl 7 ] 20700
T4 110 ar 299 {0 G20 T s 207.00
T, 4o " | G20 T O 232,00
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“Electro” Type “L” Direct Current Generators

The produoct of o factory with
many yeiars of experience, a high
class designing department and the
best of materials, they are bound to
glve you better service than any ma-
chine vou can buy, The ratings are
nll conservatlve and will be deliv-
ered without excesslve heatlng or
strain on any part of the mehines,
All mnehines are provided with self
aligning and sell olllng bearings
Generntors in elzes above 15 KW,
fnclude sliding base, and front of
board type of Geld regulnting rhvo-
stnt without extrg charge, All gens
erators are supplled at prices shown
with standard pulley, These ma-
chlnes are ldeal becanse of durahil.
ity and =tmplicity for isclated plunt
sorvioe,

& o} Ampere

Nt Mulley

K. W. Vults S Woetg Lt Windd'ye i, e I'rlca
14 110 230 1s Shunt - 1 $ 16.60
g 110 15K as | Comp. pit £ 4 33.20
14 110 1800 S0 Connt. 4 pii 0 10.80
8 110 1500 125 | Comp. | 4 (T 7170
114 110 1250 240 Comp. 1 iy E 10800
a 110 1500 °00 | Comp., | 41 8l |2 11800
3 110 1250 330 Comp. 5 4 2 14100
516 | 110 1050 500 | Comp. 7 50 2 00
014 110 L)) Ein I Comp. E {} -z 315,00
1215 | 110 1070 1000 | Comwp. 8 ¢ - 218,00
a9 1 110 1050 | TS0H Catmnp, 10 i E 331,00

-

Net "ulley i
Amp. Volis Speed Welght Winil'g ik, Fares = Price
0 | a2-40 2000 45 Shiunt 2 114 = 8§ 29,00
10 32-40 =00 80 St 3 ol = 63,00
a0 | 42-40 1500 125 Shunt 4 3 T 70,00
E0 b 89-40 1950 240 Shunt 4 atg = 125.00
& G-5 2100 15 Shunt 1 | Gr. < 1055
10 0-58 2N 18 Shunt 2 | 1 25.00
o) G-8 L) 40 Shunt 2 114 29,00
50 6-8 S400 75 Shunt 3 | mp | 45.05

A complete chapter on “BLECTRO-PLATING” is contalned In the

YIXPERIMENTAL ELECTRICITY

COURSE"

in 20 leszong wlleh s

given FREE with one year's sabscription fo the “Electrical Experimonter
Magazine,” See announcement on hack cover of ¢atalog,
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“Electro’” Alternating Power Motors

COMMUTATOR TYI'E, SINGLE PHASE, VARIABLE SPEED

The commutator type of alternnting cur-
rent wotur s too well known fo require
much comment here, The specds may be vi-
rieid by menns of a lever on the motor and
not shown in the [losteation, or by outside
resistnoces, The 14 TLEP. variable speed is pie-
tleularly well adapted for small job printing
rrc-ﬁaus. All oty self-starting and are partiou-
arly intended for intermittent service in sizes
larger thin 34 H.P, These motors nre not
made for higher froguency than 00 eveles,
P'rives shown inclde pulley of =lze specified,
: IT you ooed # swall, vafluble sposd, plternat-
— fng current motor, get an “Mectro™ and end

i yonr troubles sud save money at the same
gL time,
8 LI, 110 Volt 00 Cyele Molor

Nt Pulley

IT. .  {(urrent Hpeed Trpis Waelgeht IViA, [Paee Price
1/40 11041 S0 | Serles ay | Gr | § 180
1/40 | 110-25 | 250 | Spries® 3 5 Gr, [ %50
116 11043 0 series 14 1 Git. ey 1245
1/10 11640 i Serlos 14 1 Gr. |= 13.85
1/18 T L= TR Horjos 1t 1 GE = 150
1/12 110-25% 18N Serfes 16 1 Gr. |2 1895
Ia 110-60 1700 | Series 27 L. 1. |~ 25.00
11 110-25 | 77 e rfes oy o 115 |4 2850
{4 110150 1570 &1, 40 0 14, |5 4150
| 110425 ‘ T | L& R, | 40 - 16 (2 4880
by 110800 ToAl IL&IR, b 1 ol - = G640
1y TI0-455 Tadih | I.& K, bt | :J!._: :_"I‘ S50
1 110014 115) L&k, 1 149 3 2L [ £ 8300
1, 110-25 ] L&k 149 3 2ty ™ B7.00
1 110-00 1790 L., B 3 21 = BR.OD
1 110-25G 150K L&, 144 : 2L |& 9100
1 110840 11560 &I, I 4 Sl | = 108,00
1 125 Tind [ adde ity 4 Al s T
O I 1T 1750 &I Ty 4 Sl |3 10800
= | PRG-205 15400 ) 2R . ] iy | = L2000

* The Hln,-r-h-i of serips wolunid fmiotors yaries with the load applled,

“Electro” Alternating Current Motors

SINGLE PHASE, INDUCTION TYPE, 1/12 ILE. to % HP,

Our alternating current motors here
Bhown fare ll lond start nuil, For g~
ernl utility pnrpose=, are being useil very
sucosgstnilly  for runninge wiashiloe® mns
chipes, fee ecream freezors, ooffes mills,
Inthes nnd small muaehinery of all slzes,
I'rives quoted Inelude standard pulless as
shown.,  All motors hive phosphor bronze
benrings and blpek enamel tinksh with
brass trimmings. As with oor direct
current motors every mnochine = carefully
mfde and fested before shipment, ensur-
Ing gn effclent and sttisfhetory machine
always., Onee von use an “Electro' mo-
tor you will never nusa ansther.
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“Electro™ Alternating Current Motors

(Continued)

Net Fulley
H P Volts (Myiclea Qpeed Waolght Din. Faee Prica
1/12 P14 i3 1530 0 | | G, £14.090
1/12 110 W 1150 o5 11, 144 222500
12 110 1) 1150 40 11h |1 1L | 222900
1/ 110 g | 1750 ) 114 14 |ET28.25
1/6 | & 1150 40 11, | 1% =T 8090
|10 ] 1750 3 105 |& 220.00
Ly W 1150 it a1y oy 1= Ba7.85
W | 1 o5 151K oy 114 114 |« 223.95
1/6 110 | 25 | ZAN) 0 | 2 115 320.00
Tk 1 | % 1500 15 014 a1 37.35

Motors if specified In ordering made
We ean furnish dbove motors up to

“Electro” Rotary Converters

For those places where only DU, eurrent
18 available and A.C, 15 réquired, such as for
wiraless, moedieal work, ete, no machine s
more valaable than a good otary Converter.
Larger sizes than those listed con he  sup-
plied and guotations will be furnished on re-
quest. They are very compact anil excecdingly
gfficlent and yery rellable, an important fion-
ture 1o @ converter. Specinl freqgoency Hia-
chines can be furnished at special prices,

“Electro” Self-Exciting Alternat-
ing Current Generators

Thesr excendingly valuabhle machines can
be furnished with the same cnpuclties, volt-
ages, ecte, as the slectro’ Rotary Convertera
listed helow, and nt the same prices. They
Liave the same high grade semii-enclosed Lype

for 200 volts at same price.
2 ILP., Write for quotation,

fromes, bronze hearings and well bullt econ- 4
struction that charscterize ull our machines. 350 Waltts
Direct Current Alt. Current Output Price
110 Volts T0 Yolts 40 O, T Watts a5 00
110 Valts &) Volte 35 C. 70 Watts 28.50
110 Volis S0 Volta 60 C, S96 Watts 50 86
0 Volts 150 Vaolts 60, M) YWatts 33.20
110 Volts 110 Volts 60 C, 110 Watts ol
200 Yolts 110 Volts @0 110 Watts e 36,50
110 Volts s Valts 6 C. 400 Waltts =T  bH§.00
M) Volts 150 Valts G0 O, 400 Watts == G40
110 Volts 110 Volrs 40 O, - -~ o0 Watts == 06640
290 Volts 110 Yits 6o O, abi Watts -~z 7450
110 Volts " ) Volts 60 . 1-K. W. 1w 8800
200 Valis 150 Volts 6o C. | 1-K. W, = 9060
110 Voltg- 110 Volts 00 C. 1-K. W. == 9n.60
220 Volis 110 Volts o €. | 1-K. W. ‘2 1080
330 Volts &) Volts O O 2. K. W. 141.00

=< 990 Volts 150 Volts 60 . 2. K, W. 150,00
110 Volts 110 Volts o0 O, 2. K. W. 150.00
290} Volts 110 Valts 40 C. R, W 158.00

FAhove prices ure without starter and starters will

when required.]

be chorged extra
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THREE HEAT ELECTRIC HEATING PAD

The Electric Heating Pad has displaced
the bothersome hot water bottle, both for
household and for hospital use. [t hns all
the advantages of a hot water hottle and
noug of its disadvantages. The extremely
soft, lght, Hexible “Utility" Pad readily—~
adapts {t=self to any position of the body and
Wi pat injure the wost sensitive fesh.

GIVES ANY DEGREE OF HEAT.

Any desired degree of heat is avallable
with this Pad. It muny be operated at “low”
or “medinm™ when used ag a foot warmer or
for light loeal appleations of beat., It may
be turned to “high" when Intense beat s
required for the treatmept of fSeute vases of

atn or uflammation, For quick action the
‘Al should be pluced next to the body and
covered with o binnket or quilt to reflect nnd
retain the hent.

Fatent “Double Series" Thermostni—{iver-
heating Impossible.

No. FEK7813 On "low"” nr “medium” heats the Pad

operates at a moderate tempernture, but on

“high" heat the Pad would get tun hot werae

It not for our patented double seriss thermostat, This thermostat bar ex-

pands when heated aud opens the vircuit ip two places when the Pad renches

a temperature of 180 degrees, When the beat goes down to normal, the

contraction of the thermostat bar agiin closes the clreuit nutomatically and

gllows the I'ad to heat. This double automatic epontrol gives a doublé pro-

tection that Is very relisble und eliminates any possibility of the Pad be-
cowing Ltoo lar,

Ench Pad Is aqu!npnﬂ with n three-heat controlling Push-Button and
temperatures of 100° ., 140° F, and 150¢ F, may be graduslly obtalned
and easlly maintalned as long as desired.

The standoard pad operates at voltnges of 100 to 125, but pads ean be
Turnlshed for othep voltages,

The lmntln%: pud measures 114x14 inclies and welgha 28 ounces, Las 10
feet of cord with two-piece lamp socket nlug.

A Few Advantages of ihe Electric Tad.

stays hot all night (all rear if you want it to), Never gets cold or
clammy. Never needs illteg and ecan't leak. Malntalns absolutely even
degree of heat, Is alwnys uuder perfect control. Deliver any one of three
degrees of heat. Always ready on gun Instant's notice. So soft it will not
Injure the most sensitive skin. Adapts it€eli’ to any position of the body.
Welghs practicallw gothing, WAl last a Jife-time - luns elght to sixteen
hdurs for one sent. Guaranteed for one wear.

——y

Na. FEK3318 Three-Heat Electric Pad, as described. ... ... ... 5550
Shipping weight 2 1ba. <

-
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The Electric Water Heater

For those frequent occaslons when you need hot water—a
lttle of it, but quickly—the Electric Immerslon Water Henter
lg the thing.

In the kitchen or boudolr, nursery or sick room, it I un
Instrument of inestimable value,

Think of the convenlence of The Electric Water Heater
IN HEATING BABY'S MILK, making tea, bolling eggs, heat-
ing water for shaving or for hot water bags, and a A
dozen other uses that arise in the household,

Simply attach to the eloctric liglit fxture. im-
merse the heater and it hests the waoter in few
moments. WIIl boll a large glass of water In less
than 2 minutes.

But be sure and Immerse the heater hefore turn- No. GERT314
ing on current, aud remove it fron wuter nfter turning off the current. The
reason for deing this is thnt in cuse the current 18 turned on pnd the
leater I8 left vut of the water the heat will become so great that It might
burn out the heater ftself. It is the same as if you would take a kettle
and put It on the stove without water, the bottom would shortly burn out
and for this reason the current must be turpned on only If the Leater ls
actually submerged in the water. It 18 not, of course, necessary to place
the entire heater In the water, as long as the coll I8 covered with water,
this Is sufficient,

The Electric Water Heater is slinple, efficlent and economleal, sanitary
and safe, With proper eare {t will lust indefinitely, If worked under water
or other liquid it will last for an indefinite period and will not burn ocut
even if used for 10 hours at o time,

The heating wnit is permanently imbeilded in cement under tremendons
pressureé and the use of milca Is entlirely avolded,

It is neat, bas a round, three-inch fool, welghs with plug and cord
but ufum-us, and the 6% Inch hundle Is always cool. At 110 volts It draws

watts,

It Is fully gunranteed, a handsome beater de luxe that anyone mny be
proud and glad to own,

Standard sizes 110 and 220 volts which allow a 5% variation but Lieaters
can be made for other voltages.

Haeh bus a elx foot detachable cord and two-plece connectlon pilug.

There are so many uses for which this heater con be succesafully adapted
that we do not Intend to 115t them all,

No. GEK7414 Electric Water Hesater, ns described. Price...... $7 50
hipping welght 2 lbs, .

The Electric Water Purifier

The Electrie Water Puorlfier supplies the first slmple, cet-
toin, natural and ecconomieal means of sterilizing water on o
small senle Tor wse In homes, hospitnls, offices, factories Aol
elsew Here,

For many wvears the world's advaneeid selentists hnye
labored under urgent stress to protect the human race from
Typhold, Diarrliea, Dysentery, Kiduoey, Stomach, Bladder
trouble and other diseases, all readily cooveyed by a con-
taminateidd water supply.

Fliters are nelther eclean nor safe, bolled water iz flat,
Insipid and demineralized. Added chemicals sre undesirable.
repulsive, and even dangerons. Fish cannot lve In distilled
water which like speclal spring water s expensive.

Chur Electrle Water Purifier destroys hacteria,
sterilizes, porifies nnd nergtes the water. It pemoves
foreign tastes, odors and colors, It §s rapld, thorough,
sanltury, simple and cheap.

; !]:.E mnkes 1;‘:11.‘” rlein* ?fi‘ c*r],'lamll, Huarhiiﬁg. Te-
reshing, appetizing, palntable, wholegome and germ —
[root E:l:rm] softens the hordest water. No. EERH3

[IAENERRENE
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The Electric Water Purifier (cont.)

It Is a patural oxygen process and not merely a filter,

It will purify from two to five gunllons at a time or enough in a few
minutes to last all day. c

The Electric Water Purifler iy be tnken nlong en a trlp and perfectly
e water ohtained from the muddiest creek or worst contaminated source.
vo gutomoblle s complete without one,

Every Rleetrle Water Purlfler s gunranteed to he electrically and <
mechanleally perfect aml free from flaws In constraction. With nruinmg
rﬁw{: it shonld Inst for years., Designed for 110 and other voltages A. C.
or D, C,
They are 93 Inches or 24 em, long, 1 1/10 inches or 2.7 em. thick, and
234 inches or G em, wide at the broadest point. Equipped with six foot

vord and two-piece pull-socket they weigh but 27 ounces or 764 gr. Each ¥
I Tully guaranteed.
No. EEKT338 FElectrie Water Purifier, as described..ovivoncenses $5'50

Shipping weizht 3 1bs.

The “Electro” Lighting Plants

Adapted to launches, automobiles, private houses, moving pleture thea-
tres, shows and bungualows,

We have been literally flooded with fnquiries fur prices oo complete
electric lighting plants for varlous purposes, and so have faally developed
a new and improved line emibodying the 1mwost up-to-date principles and
ellminating the weak polnt of ull others,

These llghting plants are uwaeld In connectlon with our marvelously
efficlent Tungsten filament lnmps, which give 1 C.I', for every watt dellverail
by the dynamo, We have spiared no expense in getting together the very
best of reriable apparatos for this work: The dynnmo 12 similar to that used
by Elm U. 8, Govérnment, as §8 also our speeinl air-eooled 2 cyele gasoline
anprine, '

The storage battery is our well known “Electro” 6 volt, 6 ampere hour
slze, and on the larger size plants auy number of them can be connected in
Beries or mnltl;]-h: to give the desired output. Our automatle eut-out of the
mugnetle type has been developed for automaticnlly preventing the battery
Tfrom dischnrging back through the dyname, If the intter's speed and eon-
sequently its voltage, falls helow that of the battery at any tline,

Blevirie Nglits nre the safest and most convenlent iliminant known to
man, at the present time, Thelr cost Is lower, nll things considered, than
any other forms of illumlnntion;: oll lnmps are oxtremely dangerons and
moreover very unhealthy. Do yoo kiow that one gas lght conBumes as J
much oxygen in one hiour from the alr in a room as six full grown people?

Do you know that more fires are enused annunally by the ciareless use of
muatches, ofl lamps, ete, than all other causes put together? This iy i fact
proved by Insurannee and Fire statistics,

In figuring on Hehting ontfts, the followlng rules will bie of Service,
The watts are obtained by multiplving the volts by the amperes. Conversely, _{

the volts or the awperes, are found by Jdividing the watts by the known
q:mntit_f'. Ahout 2.6 volts dynamo veltage should be allowed Tor sach stor-
age cell to be charged in serles. On dynsmo outfits without batteries, the
lamp voltage should eorrespond to thnat of the dynamo, On battery and |
fﬂ'm;]mfi outfits comblined, the lamp voltage should be the same as tﬁnt of
e battery, '
We hiave arranged for llghting outfits in varlous combinations of equlp- |
.-..::.Iﬁnl:,lm thnttpru;*tlwillgr Hnll 4;ni£unrr rlmtuirﬂm-mﬂthnm covered, The ?ud‘:-
vidual apparatus is also Hsted separately, so that the engine, d jiaT) .
mnr} bet{rm'clhli.fminm djulrmil t;:.- 1u-_-ha.-m+mumr. . PSS R
n the following descriptivn the most important® anparatius
explained : . L AL, e

____———ﬁ
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SWITCHBOARD

Onr Lighting Plant Switchboard here shown s
made up of an insolating pinel, upen which uare
mounted the vurious instruments and confrobling de-
vices for operiting our lHghting ses, A vollineier
and ammeter 18 supplled for renilding the dynomo po-
tentinl, and the charging ns well ns the discharging
current from the stornge battery. A Noo PRS0
Rbeostat 1s furnished aod connected so that the field
eurrent strength of the dypamo may be gdjusted
and thus control the yvoltaze of sume. An nutomatic,
magnetic cut-out serves the purpose of disconnecting
the dynomo cireuit from the storage buatteey, when-
aver the former's woltoge falls below the norimd
chnrging value, Fuses and swliches of nmple eapac-
ity are ftted to the punel, for both the dynano main
cireult and the lamp clrenit, 'he voltmeter clrenlt
ng a oswitel o it, 20 that It need not be left in
cireutt, except when resding the voltpge, The ams
meter 18 alwavs in elreult, The board is vompletely
wired up, with all conneetions wade, and pll the
purchnser hius to do 8 to connect up i few wires from
the dynomo and storage battary o the marked ters
minnls on the popel, Bipe-prints are furnished show- No. AFX4640
ing "H'ill‘l}' R TECTE -+1m§+h- ponnections 2o that anydane
et moke them in o few minutes, The size of this switchbanrd i= 24 inches
by 15 inches. It is simple amd substantinl, glving a neat il ornnmental
appearance to any station,

No. AFxdsin switehboard containing 1 No. DERAGZ0 putomntic cut-out:
1 No. OCX1037 voltmeter; 1 No. COX1080 ammeter (Style A); 1 Neo,
TR0 Meld rhicostinl; T Velimeter switeh: 2 switehes nnd $15 00
'“h"_‘ﬂl. Hi.‘l‘.‘.\: :'J‘!ﬁ.-:l 1“:"""'?1-.--... TN N AP F BT ERAEAREE N R W by

Shlpplong wdleght 20 lba,

CUT-OUT

AUTOMATIC CHARGING CUT-00UT
Our muromntle elintglboe cit=-omt 13 alisclutely niee-
esapry whenever o ilynnnig 12 L charge i Sfomge
huattery, fr sppyes to dhtommntioddly  discanieet (e
dypame oireuit Trom the battery, whenever the for-
miers voltoee Folls below that of {he batters, I this
ig not done, the battery will discharge itself throngh
the dynamo probably reversing ts polarity, and i
may budly sulplinte or oversidischarge the hattery.
Thls cut-ont has two windiogs on I, o foe wire shant
windlile dnd o hieavy wlire Serles Coll, Tt Iz wvell
made o every partienlar and s rgeey] enough for
autoanobdle gervion,  ete,, o, It elagez (sl u= soon
fa the dvnamo fenches the proper =pesd and voltnge,

whilel fire Inferdependent nd proportiondd,  Dingrams '
furiidahed with overy instroment. Xo. DIE4G30

Yo, DIF4630 Auvtomatie magnetie  cot-out mounted on  composition
switehlioard) for preveniing storage  Datters dischnrging bk throngh

QU IUMEEMD 'uvosns o8 oo aba ias s seaisens s sosasnsonennans ioenrensbodestsanne $ 5
Shipping welght 2 Ihs,  Sige Jgasls in. 4r9
Geemt Jemen i— Sarntoen Springs, N, Y.

I have just received your reply concerning the wire T wound on that
Magneto gencrator amd swas exveedingly pleased e nale your Klndnoss in
wielh i thing as this, I bought considerable gomds from you awd they
werp always satisfactory in both gquality end price.

LILAS. M. COGAYN.
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. i Gasoline Engines

A The gasollne engine is a newly (lo-
veloped air cooled type, which has been
adopted by the U. 5. Government for
mipuy purposes, Including the driving
of wireless generators, It §s well ninde
In every partienlar and develaps 14 1.
I, ensily, with speeds variable from
SHE to 2000 R.PM,  Its pet welght s
23 1bs, and It moeasures 121, in. high,
by 1 sq. f. floor space, Cylinder hog
1% in. bhore by 1% In. stroke, The
flywheel hns o diameter of 8 in., the
pulley n dlameter of 1% In, It is alr
i Cconlidl by o fan bullt on the fywheel,
2 eyele type, Jnmp spark  lgnition.

N th?{;ﬂ:p“um % H.P, 1f-‘1::r.-T fank in hm;n-. s
0. COXN eH. P. Gasoline Engine, complete with all igni.
tion apparntus and muMer H. N e e P N A AT Ay $33'00

Shipplng w&ight{ﬂ s,

150 Watt Dj;na.mn

tur 156 wait, commerelal type, heavy duty, 8
volt, 10 ampere, D, €. shunt wound generuator, Is af
the Iatest Improved type with ample, well lubricated
Bearings, It has a Ubernd slze commiutator, of drop
forged segments. Speclal high comidnetiog  brushes
are supplied, and this is very lmportant for a low
voltuge dyuamo, The frame Is very beavy and sab-
stantial und thus the machine can be run eontinun-
ously wlthout undue beatlng, A solid steol shaft
4 passes throogl the armature and has o steel driving

NO. CEEK41620 pulley seenred firnily to it. The armaturve i8 huilt up
of thin annealed silleon stiel dlses. nroperly slotted to pdcommodate the
windipgs, The windlngs are thorenghly tmpreguated with eleetrical var-
nish ond baked, This machine is not a toy, but bullt for Industrial
purposes. It may be run 20 lotirs 0 day, _

‘o ieliver Its proper outpmn [ 5-:1uuull-l he rin. at 2200 H.PM.

No. CEEEK1620 Specinl 150 watt, & wolt, 19 ampers  dynamo.
PripL, complete with pulley .. ..o o ..., $35*50
(Shlpping welght 45 Ibs.  Size 9x10x12 (n)
Complete Plants
NO. HDX16000. 18 LIGHT, 160 WATT, LIGHTING OUTFIT

This outfit is the
most flexiblie and wide.
Iy adaptable Ughting
plant we list, It forma
an {denl plunt for mo-
tor bouts, automobilos,
bungalows,, cCAMmpe, ate,
I'he capneity of 10
lights is for the dyna-
ma anid englne, consid-
ering 8 CP,. 8 vaolt
Tungsten laimps belng
used. The outfit with
1 No. HX3IS5 storage
battery can light 0 to 7,
4 volt, 6 C.P. Tungsten
lnmps for from 7 to S
hourd. The dvnamo
enn  eusily  recharge 2
xNo, HXNG 0 A, H,
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butteries at once, and these 2 batteries will give twice the above C.P. output
on discharge., The outfit consists of above No, CERK4620 150 watt dynimo,
No. BGX4600 3 H.P, gasoline englne, No. DERK4G0 automatic cut-out, and
No. HXG5G5, U volt, (0 ampere hour storage battery, capable of lighting 6 to T,
8 wvolt, § P, lnmps or thelr equivilent for T or 8 hours at each clinrge;

12 ft. 1 In, lenther belting,
No. HDX 10000 Complete outflt, ns described.....qvssenssansnses $B4'00
Shipping weight 130 1bs.

———

NO. IBX16001. COMPLETE ELECTRIC LIGHTING OUTFIT

The same plant but with 2 Nao. IXSE batterles, giving twice the above
candle power T to 8 hours, or the sate (LI*. for twice the nbove time in

OUrs,
Hﬂl Inxlml Du.-ﬂt fﬂmﬂl“t-ﬂ ----- EEEE R A R B N R $92'm
Shipping welght 170 1bs,

e ——

NO, EAX16002, COMPLETE ELECTRIC LIGHTING OUTFIT

TFor those having motlye power ot hand, sneh ng In motor honts, antn-
mobiles and the like the following outdit will be sufflelent and very adaptable,
Dutfit eonsisting of shove No. CEERI020 generator, No, DEE40 anto-
matie cut-out, one No, X055 stornge battery, and 12 1t 1 in. leather belting.

No. EAX1I6002 Complete ontfit, as deseribed. Price. oovovveins -
§ Shipping welght S5 1bs, $51.00

—= ————

NO, 1HX16008. COMPLETE ELECTRIC LIGHTING OUTFIT

This Is our hest outfit. Tt is the hest that we huofld, and a= good as
money can buy., We gunrantee that this ontfit will give satlafaction In all
respects whatsoever., Capacity 10 Hights, 150 watts,

This oulfit conszists of:
1 No. CEERAG20 8 vall, 1% ampere, 100 watt= 1), C, dyname, 2200 K. I M,
ﬂh“nl. “'Iil_li‘ll:l T LIPS ) SRR L P L L g [ L T 1 A o " i-l-hllt.llhilliilnllllsﬁﬁ'-ﬂﬂ
1 No. AFXi610 Switchboard containing 1 No. DERK4630 sutomatic eut-out;
1 No. CX1037 voltmeter, 1T No. CX1020 ammeter (Style A); 1 No. FRG000
fleld rheostat: 1| voltmeter switeh; 2 switches and foses.  Sige 24x15

TR i LA we e b ...,...----.---.,-...-n-u.l--u|++4||'-itritit-'-i$1ﬂlm
1 No. CUX4600 14 TP, nir cooled gasoliue engine, complete........... . 333,00
1 No. HX555 Storage bhattery....... ] B O T O Rty Uy S T e Rt e L PRI P B8.00
4 Exirn fuses ....... e R e A e LR e R e, e
00 ft, No. 10 R, C. &, B. copper wire, (making 4 mains 15 1. long for generator

and hattery Hnes) ... c00:- A i DR R B B RS Al N e ST & 2 [,
15 ft. No. 14 R. €. 8. B. copper wire for field rheostat line.......o00000. 80.45
No, (X4630 12 ft, 1 in. leather belg......... S e TR A S LA W e A
1 Xa, BESIT Hydromeler .. ..oeeus P Rt EIS e S o o JELE i e LR

1 Set plans for installing plant

. x Comnliete Electrie Lighting Outfit, as deseribed. ., ""’
NO. ITHX16003 Comp SHInIte wolehl 185 1bs. $98

J vanter on “RLECTRIC LIGHTING PLANTE"” i contalned
in ‘t.]‘:le“'l‘%%]ﬁ%.ﬁulﬂ '}'}.:'T'i'.'-'l:h ELI-}:‘T"I‘I'IH"'I'I"T COURSE"™ In 20 lessons which
fs glven PRER with one yen i's apnhseription to the “Electrienl Experimenter
Magaxine.” See anpouncement on back cover of entnlog,
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The “Electro” Utility Motor

There is need in every home, stors,
shap, garnge, farm, ete, for o small
motor to operate small machinery, do
small grinding, polighing and other
nses thint sugpgest themselves to the In-
tlividlunl nser,

Here iz such a motor hut instead
of belng poorly made and highly priced
we e meadle It us good oz with ex-
pert mechanles and  perfect materiols
can e nceomplisbed,

The motor s a specinl large type
“Mectro” power motor with a spectal
slinft, @ mounntsd on 4 base con-
taliing o 2- gu-wl regulnting and start-
ing switch, Finish Is Black Japan with

No, _111114.4 Braozs Trinmlhgs, .
Fauipment consists of motor 534 in.
high with shaft 79x% In.: 8 ft. flexible cord and separable attachment
dug: 1 24%-in. emery whmT for grinding, 1 2%-in. bull wheel for Im-lish-

e, 1 fl*ll. cone for pollshing smal)l places, 1 plece rouge for gold and
silver, E' eee rouge for bruss amd copper.
N, .-\ll\‘?'

“Eleetro™ Utility Motor, complete outflt for 110
T T iy ' $14 00
i 11113*’{;"1'Linljbt“ -Ji:,]il I'IIIr 1'“!‘I;IIII|I."tE nntlill.zﬂ above I;h- s,
M. 4 . “Electro' Liliey vilor, complele oubili s 11U
volis A, O, 00 Cyeles : $14'00
~ Shipping welght of complete outtit as above 1214 1bs.
No, .1I£L-'I-.‘.:'IL5]| 'i'l"llrl'lﬁn“ Ctility Motor (motor enly) with regulare
n. pulley on low base, lor power purposes for 110
volts G0 cycles A, O, . I Ip i $10'75
: - *-]murlu;.: m-l;.hl 'IIJ. 1ha.
No. ALWGESIS “Electro” Utility Motor, same as No. AKGES1S, but $lu 75
for 110 volts D, €. ... vveroronsnsnns P .
Shipping welglt Dl lbs,

The “Electro’” Universal Power Motor

This smnll power motor is the prodnet
ol o aedern facteory with perfect mechan-
[EEH Y I‘-lllillll:{lﬂ

Motor glveg 140 FE I oo elther AC
ar IO :nnl 5 Imellspensable for operats
ing smnl) ulm-llltn ry¥ of all kinds. TFor
operating Rolnry Spark Goapm 1L 1s Ideal,
Hepecially -nluph wl to ruuning window dis-
pHvs, Hnshers afid otlier mechonleal devlees
tint 1‘{'l|llfl"’|n§_ i grent deal of power, Tt
I not powerful enough to ran sewlng ma-
pliines or wnshing mnehines,

Thesa motors gre nlnost entirely noise-
less nnd will not heat up wien ran con-
tinnously.

CONSTRUCTION—Fielil—2 pole Inmi-
mated Artinture—18 In.  dinmeter, Ilnmi-
nited with 7 slpts: Shafr—Ton] stec) 14 in.
ameter, 03 In, ling: Commutator—14 gegment hard drawn copper, mlea
insplation: O Cops—Wick 1u| d: Finish—Reautiful  bluck enamel -with
brass trlimmings: Rguipment 5 7, flexible cord and plog .|n.|l 1 in. pulley;
Rizge—Haizht o ins.. diameter of bodsy 3 ins., length 5% fnches. Deseription
gounds fine but yvon must see and try this motor to appreciate It,

No. GCE160 “Electro” Unlversal Power Motor for 110 Valt A, O $7 35
or DLC. carrent. Priee.. .. ccvevssanaines R e T o =
Shipping welght G b,

................................

N0, GC LHHI
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The “Electro” Magneto Generator

Here i15 one of the maost power-
fol machines ever constroeted andd
the marnets are mmule of TUNGS-
TEN STEEL, haoving astonishinge
strengt b,

Thiz mnchine I8 construeted to
run an low speed of 2,000 to 2500
revolutlons  and  our Type Noo
THING at this specd will develop
16 to 18 volis and From 4% to S
amperes gunraniecd.

The Type No, IHRO14
at the same speed develops :
6l to 6 volts and 14 to 15
Aamperes.

A lenther Trietlon pnl-
ley with governor is sip-
plled with tils machine,
dand It is bullt honestly
and strongly throughout,
NOT A TOoY, [There are
twa  generous  all-cps,
Inrge bearings and n cire-
fully mude  commutotor
with copper woven briushis,

GOVERNOR

NG, HITRG14
This generator runs with astonishing ense and Is Just the thing for
the experimenter or for the practical man,  An ldeal machine to charge
stornge batteries, Can be ran frone 530 isurs at n streteh,

The Type THR165 will ron from 4 to D 14-Volt Tungsten lampe at o
time, while the Type IHEGI4 will run from 10 to 11 0-Vult 2 C, P. lights,

This generator wis really developml for eHurging stornge battories and
for Ignition purpoeses on automabliles pnd motor bonts, ote. Ag 3 known,
a dvopmoe has @ wound fiold which consumes curteiit umd above a1l takes
time to build ap. Our generator on acconnt of having powerful Tungsten
stoe]l mdgnets starts generating it full capaclty the second 1t rogclies
full spead. For lgnition and experimental purposes, this phase ls por-
tienlarly valuable, Avother advantage of thig type of machine is that It 1s
bullt weatherprool belug practieally watertight and dust tight. The gov-
ernor. of course, prevents the genesrator from heing rom too fast and pos-
sibly burning out Inmps, ete,

Altogether a real honestly bullt machine that will supply plenty of
jllif"l!' from any HIII'T!]HH poOwWer suell as raEnllne o wWoatoer maotor, etc.
Sixe over all, TxS¥ x5%.

GUARANTEFRE—Buy this machine and if it is not all whnt we elaim in any
rospeet YOUE IMOney will e refunded without guestion.

No, IHE165 *“Electro” Generator, 16 YVolts, 5 Amperes (B0 Walts),
Price ..oees —E 2 AP LR R A $9'30

No. IHK#14 “Electro” Generator, 6 Volts, 14 Amperes (81 Waits)
Prltﬂ IR PR TRy e i (o L e e g et IR L R o P $9-Bo
Shipping weight elther style =0 bz,
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The “Electro” Hydro-Electric Lighting Plant

A compléte  Hydro-Fleetrie
10 "EHT- 80 “‘" CAPACITY plant, ﬂ[-(rru!i:r_lg from your water
Shipplng welght G0 1bs, gpigot, aud simllnr in every re-
gjlect (o the mighty plantz of this
¥pe, now in use thronghour the
United States nnd fihroad, Con-
EBlstz of our No. AKXSH), S-volt,
1-ampere dynamo monnged on a
eomiion bed-plate with our “Elec-
tra™ 6 ip, type waoter motor. [H-
roct connected unlt, with flexible
coupling, ensuring highest  effi-
cleney., At 70 te 50 lbs, witer
pressure from a % In. to 1 in.
plpe lne, the plant will light 10
imgsten lamps of § volts 8 O, P,
roting each. At lower (iressures
the ontpot is leds lu proportion.
Diyvnnmo is ghunt wound and there-
No. AHXS162 fore thoroughly suitable for charg-
ing storinge botterles. The base
Is of ¢nst Iron, No lnmps or wire furnighed with these ontfits. There is
no  better outtt marketed in  the echuntey to-dony. It must be seen to
fully apprecinte [t,
Size over all 14 In, long by 744 In. wide by 11 In. high.
No. AHNNALSZ MHydro-Electrie Lighting PPlant, with splgat cou
B PRI iieaiintvsses SEF A AT ST A e Lt gl !F $18'00

The “Electro” Water Motor

Water motors have come into extensive use durlng the
past few  years.  They can e put to a grent number aof
uses, and we sugeest the few following ones: To run
Dynmmos in charglng stornge cells, winllow displays, re-
valving signs. To run Static machines, vibrators, nir pumps,
seroll saws, drill presses, tool sharpeners, lathes, forge blow-
ors, grindstones;, churng, ereamn sapnrators and 100 other
shtlar appliances. The power costs you nothing., The mo-
tor runs cl;n;r and nlht. Nothine to wear ol Foolproof,
A child ean Install onr “Hlectro” Water Motor with eage.
We recommend our motor especlnlly for use with our type
YSR" dynamo, whicl, when run at full apeed, will light 6-8
g-volt, G-10 C, P. Tungsten Ininps,

Cur 4 In. motor with a water pressare of 80 pounds from
a % In. plpe line will easily develop Y horsepower, On a
water pressore of 40 1bs, it will develop about 1/10 H. P.

The 6§ In, maotor on a % In, pipe line at a hydrostatic
No. ECKup2 pressure of 80 Ibs, will yield an output of gbeut & H, P,,

and at a pressure of 40 Ibs. an outpot of nbout LG H. P,
Of course at higher water pressures grenter haorsepower outputs are ob-
tained, os this Is dependent approximately npon the square of the water
préssure o pounds per sgunre Inch. The velocity of the water through
a nozzle g dependent upoen its small anid Inrge dinmetors: and the water
pressure In pounds per square inch in the pipe line, roughly.

f more pressure iz avallable the amount of power increnses propor-
tlonately. The uzunl pressure Is from 00-00 1bs. In cities Joeated near
mountains or hills the pressure {2 wanlly from 080-120 1bs, Our motors sre
on the mirket for elght years and represent the aeme of perfection. Rach
guarintsed. Rearings are of bronze, castings of best {ron that cannot
Tust. Finished in bright red enamel. IT mot stoted to the Conrrary, we
farnish our motors to attach on 1% In. stapdord threaded faocet,  If your

——_ﬁ
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faveet I8 not threanded you must use our uunlversal eoupling for plain
faucets, which is not included in price of motor. When ordering it is
netessary to give EXACT OUTSIDE diameter of fnucet.

The regular % threaded eoupling (furnished with eaclh motor) has
gwivel arringement by which motor can be turned in any desired direction.
This holds alse troe of the universal coupling, The 4 In. motor 1s fur-
nlshed only with V-grooved pulley. The 6 in. motor is furnlshed with
filat pulley tsunlly, bot if your oprder states it, we ean sabstitute V-grooved
pulley or 2:flanged pulley (Tor flat belt, to prevent belt falling off) at the
same [irlce

Boih motors give B8 per vcent. eflicieney, which Moot bear o mimd] whien
comparing It with cheap motors made to =ell, but not made to furnlsh
POweR,

Na. TX1408 “"Eleeiro” wnler motor, 4 in., as deseribed. ... 0.
Slee ViLxtxhits, Hhilppione welght 6 hs, $3'ﬂ0
No. ECK1482 *“Electro" waler motor, 6 in., as deseribed. ... ; $5 30
Slze 10xTx0ly In, Shipplng welkght 14 1bs, a
No. DRE1654 Universnl coupling .........cvcevieas T e
Shipping welght 1 1 $0'40
No, EK1495 Round belt, 5 feet long, 6-16 In......ccccviinananns . $0 50
SBhipping weight 1 1, o
No. FE1196 Fiat belt, § feet long, 35 In...... o h e e e $0 ﬁs
Shipping welght 1 1h, .
No. CK1842 Wood pulley for flat belt (for No. 1493 ounly)....... ] $0 30
Shipping welght 4 ox. .

The “Electro” Hercules 12 Volt 9 Ampere Dynamo

100 WATT MACHINE

The latest neguisition to the “Electro” dynonmo family ig the Hercules
12 wvolt, § smpere generator lere shown, It I& o marvel of electrieal
and mechanlen]l efficiency and shmpliclty., Good substantinl design throogh-
put characterizes this machine, DBut Jef us get down to bross tacks:

The BLECTRICAL FEATURES are: Shunt winding (best for charge
ing stortige batteries); Inminated armn-
ture core to roduce eddy current losses to
o minlrmum; field and armatore terminnds
brought out to three henvy brngs binding
posts, monnted on fibre Insulating block:
especinlly henvy 10 zepment copper bar
comimutator—mien Insulated; special enr-
bon copper alloy brushes of extra high
conductivity—never run hot: brush hold-
ers of simple and thoroughly rogged de-
glgn. Output at 2,000 revolutions per min-
ute—12 volts, % amperes.  Machine fets s
motor when sapphed with 12 volt, § am-
pere current developing nearly 34 H. P,

The MECHAXNICAL FEATURES are:
Good deslgn of end-frome castings, gleing
ample ventilation to the electrical wind-

ings without exposing the working parts No. ATEK1209

unduly to dust or damage; steel armature
shaft .5 Inech In dinmeter: bearings of Iarge size, fitted with large size
wlek ollers, the eups of whileh ean Be pefllled withont removal from the
mnachine, The bearing houses are #l=o designed with annular eateh
basina at ench énd to prevent oll from Beélng thrown outward aod return
it to the ocunps. The shaft Jjournals rotate In high grade phosphor
bronze bearing sleeves, which may be removed for renewnl by loosening
g small gerew: 14 in. faee, 15 in. dlameter crowned accurately turned
enst from removiable m:llr_a{,

Rizeé of dvnamo—7 In, high x 11% in. long x GW in. wide. Waolght 30

$19.

No. AIEK1208 "ELECTRO"” HERCULES DYNAMO, Price.......
Shipping welgzht 40 The
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The “Electro 8-10” Dynamo

When we come out flat-footed and
sy that this machine Is the yery finest
Tow voltage dynanmio in this country, we
ke the statement without reserve, XNo
“althoongh,™ no ‘5" no “buts,” The
“Electro 5-MF' s n marvel all through, 4
It is bullt like a wateh, and solld nz a
gub. For workinioslhlp, sMoelevey and
lastliwg qualities It stands on the very
pedk of excellence, Rat words and pralse
alime won't do-—you mupst see the ma-
ching, yon must have “Hfted™ It and eou
et have seen it ron, to appreciote £ #
We zay seen, becouse It works go mar-
velously ecasy, thnt 16 ean hardly  be
beard when It runs at fall speed, nnder
full lomd.,  Wherever there Is surplus
power, bhe it g@aeoline engine, large elee-
trie motor, waterswheel, wind-motar, water-motor, ete, ete, the  “8-10"
ean be used to Heght o bunch of Tungstens, to charge the biggest storage
battery, to electroplote, to ron Spark cofls, ete, A= g motor when run
an 8 volts, the No, “S-10" will prove an exeepdingly strong mnehine, We
furii=h this dyidmo glving 5 volts and 10 amperes, that I8 S watts.
With the Noo “8-10" mochine we were able to do the following: At 24KK)
revolittions we Hghted fifteey Svalt L O, I Tungsten [nmps, At the same
sperd we also lighted six G-volt 8 OO P Topngsten lamps,  The full S0
watts capiacity s obtalned at about 2500 revelutions,

POINTS OF SCPERIORITY

Armoture constrneted of thin anpealed electrieal stoel, Slotted for
conduetars.  Uolls are connected up o the usnal drom monner.  Lomina-
ttong nre keyved to shaft, Contutator planed,  Shoft unosoally large for
this =i=e minehine,  0/W0 o olawe ot all points, Maoaterial—steel ground to
alee.  Commuoumtor same eonstroetlon ng on loree dynnmo, Faed deawn |
copper segments, heavily [usulnted with miea, Rearides “Non Graln®
bronze, hest obtainable.  Extrn Iarge wick feeding ofl cups. Hefnining
grooves  prevent oll fylong, amd returns ave provided so. that exeeds ol
returns to oll cup,

Field Magnets—Twao pole; carefnlly hored to size. 12 part apmature |
and coupontator.  Brushes—Two, made of speclal enrbon metal, of aquare
gections to prevent turninmg. Donhle bryshes amd dopble pole constroetion
allows lnrge brash eontact surfaee with small commutator for the com-
wrntively heavy carrents enconntercd on low volthge work, Unse—Cnst J
lrnn. cust from dle monldsd patterns therefore no donmaged castings are
evier naml,  Winding—Slunt,

In gde=igning this machine the very first consldération wns for reanlts. |
Mo cndegvor was made to sove copper, lron oor worlimanshilp, Instend of
fancey fnlsh the money was spent in resalt produring Iaher and mote-
rials, No weak end brackets, no skimpy brushes pnd brush holders, bDut
gond honest to goodness solid stufl that shows the valpe.  It's o renl bhar- i

!
|

galn and one von will nevef® regret Investing in. The finizgh 18 black =
enatel with gold stripe. You will wonder how we e¢ian sell it at the
price. Omiy the qnantity makes it ru?!:*ihh-.

Alpehtne 1= ﬁl.'!'ll!-l'tll'-ln_-iﬂli_ proacvileally dustproaf, o fadleal departaee 1o
small dvinome bullding., Pulley. 1 inch diameter, V-grooved Tor round Delt.

Size over all Is Tlaxslxdly llches. $12 00
No. ABXE10 “Electra™ 8 Volt 10 Amperes Dynumo, os described -
Shipping weight 20 Lbe.

Gentlemen:— Heno, Nevndn.
1 have reeceived the No, 8510 Dynamo order No. 258799, It Is evervihing
I expected und o little more, EUSSELL L. BOARDMAN,
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The “Electro” Leader Motor

THE GREATEST MOTOR BARGAIN IN THE U, 5,

This motor, while small in fize com-
pared to its big brothers used for pow-
er purpeses, Is a falthinl reproduction
redueed in size. It looks ke and works
just the same in principle ns the mo-
tors  sou  =ee  driving bl dliclines
evervwhore, Every boy shonld have ot
least one of these motors from which
miore amussmiont and actonl KEaowlhdee
of electricity enn be gathered thon in
any other wiay.

The geir con be thrown in g ot
of mesh by 0 apecial lever and as the
malt slift as well as the gear sholt i=
provided with a pulley either pulliey
may be used at will The miin shnft
pnlley gives ligh speed, the gonr shaft
pulley glves o slower spoed Lint O times . 5
more power,  The motor dreives of No. BGEIR]
course from elther pulley.

Thie reversing &witeli shown al the right in fllasteation fs positlve In
actlon AND CAN BE USED TO START, STOI" OR BEVELRSE THE MOTOR
AT WILL.

Snoclflentions -3 Pole Ianminated armature 14 in, dlnweter, Shoaft
148 dinmeter.  Puolley B0 1o, daetor., Complele motor is pounted on
metnl base atd finlshed in black enminel with nlekel plated trimmings.
Motor ﬂlrlrl'u]ltl'ﬂ 0l l‘_* to 4 \q‘nllﬁ. 1121 to & -!r;-i--vll:-',l

Kines ase axd Idebes, eight 4L inrhes.

No. BGEIS]  “Electro” Lender Motor,  Shipiping welghit 4 1ba.. ... $2'75

—_— e —

TYI'E “S5"

This dynomo for a score of years has been
ope of the best artleles that we have put
before the diseriminating experimenter. There
iy abgolnfely no macliine thiat con come any-
where uear onr “Type S27 elther In work-
manship or output, considering s pelee, O
annual =ales now amonnt to $000 muachines—
proof of {ts inioense popularity.

The miachine ecaon be put to n variety of
nses.  When helted to n gas or ollier engine,
or unywhers where there Is surplus power,
the type “S8° will Hglit from 10 to 12 i=volt
PTunesten lamps ot a4 thue. [t will alectro-
plate nicely up to a gallon phiting bath and
it will suevesstully charpge small stornge bat-
terlex. As o dyaamo it may be run from 4
vo G lours at & streteh  ancd It will not he
foutid to hent up wnduly, When gpernted as
nopower moter itowihl develap an pstonishing
awimount of power nt six volts,  Not more than
# opolte shonld be nsidd If desircdl to ™0 ns o, FAKIEE]
a4 tmotor throdgl o trapsformer on 110 volts
A Cooneld eonnections  showdild be chaneed to &éries a8 per dingrom  for-

i =hiel,

Denr  Sirs— Camuden, N, 4.

I receivied the pulley for the (ype =, Dynamos which youo sent me and
thank you very much for the same. 1 hove treivd my dynzmo god tind it
VERY SATISFACTORY. 1 AM SATISFIED IN EVERY WAY WITH THE
GOODS I RECEIVED FROM YOU, Hoping lo ablige you with fuature
orders, I am sincerely yours, CLARENCE BAITTINGER.
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The “Electroport” Dynamo
(Continued)

The dynamo is semi-enclosed, after the Intest design of large machines,
The watt output (24) is sutliclent for practical use; the price is within
the reach of every experimenter. The armature Is made from steel lamli-
nations, 1% in. diameter, six slots; with %4 in, shaft. Commutator is of
hard drawn copper, ONLY MICA INSULATION USED, The windings are
IIHIHIEII in lusuluting varnish aod baked to suarantee the best results, Thoe
pulley is 1 in, diameter and grooved; for a 3718 in. round belt; the ma-
ching may be connected to a gns engine, a sewing machine er other
driving power. The dynamo is eflicient, strongly made and handsomely
finighed in bhard black enamel, It ls equipped with an adinstable rocker-
arm (not shown In cut) to adjust the brusbes ensuring proper commutas
tlon and the best output of the dynamo, Size over all 6 In. x 5 in. x B in.

Approximate votpot at 3000 revolutions: Open circuit 9 volts. Safe
maximum Jond 6 valts, 4 amperes.

No. EAHIEHI_T;';}# “58" Dynamo Complete. Shipping weight $5 10

1 lbx

-------------------------------------------------

The “Electropor;" Hydro-Electric Plant

We bave had a steady demand for
years to supply o eomplets small water
power plant in connection with onr type
5.8, Dynamo. Wille the Electroport hund
power we formerly lsted was of
course well suited for short doration exe
periments, there nre a4 great many =
ple who desire to run the wonderfol typa
SR dymgmo for longer periods at a time,
such as for charging a small storage bat-
tery, Heghting lamps, ete. While we do
not wish to go on record nnd state that
the plant which we present herewith can
be run for more than & or 4 hours at a
time, it is certalnly possible to do good
work with it wherever a steady electrie
current Is required of a few hours' dura-
tion. These plants are espeeclially wels
come to students in the eloss room, for

No. ABNEIG light nickel plating work, ate.

The dynnmo when running at fuoll
speed will furnish a enrrent of ¢ volts and 4 amperes, which is equivalent
to Hghting from 4 to 8 six volt lamps at one time. This requires about
0 to T0 Ibs. witer pressure from o % to 1 In. pipe ilhe nand most uny
city water plpe will furnish this amount of pressure. The plant com-
prises our lmproved type B8 dynamo and our 4 in. “Electro” water
motor, size over all is 13 in. long x 714 wide x 11 In. high. The base is
of cast lron and is very substantially bullt, We furnizh a brazs conpling
which fastens direet to any standard threaded Thaucet and the eonnections
between the faucet and the plant conslst of a soft ruhber bose which cnn
be bouglit from any Toeal dealer. Tlis hose s not fornlshed, At the
price of this ontfit, we furnish only the dynama, water motor, base and
the coupling. XNo Inmps or atlier peceszories nre furnished.

The outfit ean be conveniently loented nenr nany zink zo that the dla-
charge wiuter will pass directly inte same, Of cour=e the ontfit ean also
be loeated in & room or anywhere else, by providing an outlet for the
wiater to run off, $12 m
No, ABX3103 Eleciroport Hydro-Electric Plant, as described. ... .

shipping weight 24 1hs.

—

A ecomplete chapter on "MOTORS AND DIYNAMOE" = econtalned in
"EXPERIMEXTAL ELECTRICITY COURSE" In 20 lessons, which is
given FRIEE with one year's subscription to the “Eleetrical Experimenter
Magnzine.” BSee apnouncement on back cover of entnlog.
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The “Electro” Thriller Magneto

Thia 1{(le shocking mnchine is o sur-
prise in mechanical perfection, finish and
choeapress, and Trec from donger.

Hy turning the erank slow or fast the
current ean be pesulated so that a Hllezht
or gevere shock can be produced.

Every boy wants one for Instructlon
and experiment. It 1s a véritable fun fac-
tory and in a4 group, side-splitting Inueh-
ter Is cregted by the mony amusements
nndd tricks the machine is capable of pro-
duving,

It strengthens the mnervous system,
eofls pothing to run and can be oapplied No, AAKIGH
without nlil. i

Yurnished complete with hand colectrodes, crank, multiplying gear,
ete, ote, Muxt be seen to be appreciatel,  Slee $x314 X374, $1 10
No. AAKLG  Eleetro Chriller Magneto., Price, completo. .., ... .. .

Ll

Shipping weight 2 Ibs.

The “Electro” Hustler Motor

The motors we list helow are the best Ameri-
ean make on the murket to-day, Bullt In a fae-
tory which lhas devoted Itsell to motor building
gince 180, We gunrantes ecacli nand every motor
nnil “illl reploce nny proviog defectlve of 1ts own
miMrori.

This well-known maotor, ever leading Io ef-
ficieney amd value, 15 n complete oxample of
gloctrical selence and workmanship, A very use-
Tul startlng switeh and the bModlfeE posts ares
mounted on the field to aveid disturbing the
connections when it I8 deslred to uwse the motor
without the base:. Tt s $0 o, high, finished in
blnck enmuel with nlekel-plared trimmings=, Has
i threepole armature cnusing the mator ©o start
witlhiont nssistance when the enrerent Iy applied. The % In, shaft Is fitted
with a puliey for running mechonienl toys, models, ete, and drives a fan
ntoa high rate of zpeed. Sine over al] 24dx3laxd Iniles,

One dry eell will drive tHlsE motor at :irmﬂmnlm e, $1 IU
No. AARIW  Elevire®™ Husiler Molor, as deseribed ., o.occciain.: .

Shipping welght 1 1b.

The “Electro” “0. K.” Motor

It lhns taken experienced engineers many
years of ecareful study to develop the highly
eillrlent motors of the presest doy.

The O, K, 18 0 very cloge copy In minlgature,
and its operntion will be found pleasing and
cduecational. It I8 an extremels powerfal model.
Every cxperimenter wants ooe at sight,

Plle armoture 18 Inminated, three pole, 14
incl  dinmiieter. Shaft over 14 Inch diameter,
'oiley /16 ineh, grooved.

The finl=sh s black enamel, with niekesl
plated trimmines, Size 4%x4xdi;.

tne dry cell will drive the motor or two
cells when more power ig roguired.

Ko AHR130 "E]Im“:: IL':' E' I:lntur 2 to 1 volis,
as deseribed. o g | PR
Shipping weight § Ibs $1'8'0

No. AARTM




178 FEvery article on this page made in U. S. A.
Making Selenium Cells
BY HOMER VANPDERBILT

Extract from the September, 1916, issue of
The Electrical Experimenter
Published by I"'ermiszion

One of the implest forms of geleninm cells 1 the Bldwell ¢ pe, which
consists of n flut, insolated sheet, weapped with two separnte bare wires
in a single layer, each of whieh I8 insuiated from the other, Fig. 1. Th
Insulnting sheet congigts of a smnll plece of wicn. The sipe af L
khieet depends upon the size of the selenium cell, but a pieve of mica
measuring 2l4xl In, Is a convenlent slse, It will be found thuat such a
cell is suitable for practically nll sorts of waork, such s i the trang-
mission of photographs over n wire, and in televislon, where large flat
cells prove very effective. Two No, 30 I & S biare copper wires are
wound clogely about this mica a2 shown In the sketehb., Extreme cire
should be taken In keoplng the two wires separated from ench other and
at the spme time keeplng them very close, If 1he two wires were widely
separated, the resfstance of the =eleninm ecell would be very high and thus
the gensitivity of the cell would be decredsed. A good mothod of keeping
the wires closely spaced and at the same thne not short-cireniting them, 18 to
make a oumber of grooves with o Kolfe {n the edges of the miea sheet,
which wust be equally spaced aml in which the
wires nre wound, The dlagram elearly shows how
it shonld be mode,

When the skeleton of the cell is made the next
and very Important operation ls the applieation of
the seleninm to the wires nnd to  render this
muaterlal =ensltive to lght, This last operation s
culled nmmedaling, The process of nnneallng 1s vi-
tally lmportant, n8 the sensltivenecss of the fin-
Isbied cell will depend upon the process,

In order to perform this operation success-
fully, the following apparatus Is required: a stand
A, Flg, 2, having a G-inch ring B, and a holder
B, In which n 200 Jdeg. €. thormometer D, is
dneed. A stamdard ferm of laboratory Bunsen
wurner. must  also be  obtained.  The apparatos
should flnully bLe areanged as observed, The
next step Is to apply the selenium, which muat
= 1*Ilt~tl|L‘nI[:'r pare.  The seleninm must he aps

LY, Pllml te the skeleton of the eoll as  follows:
=7 1-|"-r"-"~1‘ - *Ince the Torm on the ring stamd a8 [lostrated
t-L!, ; I Flg. 2 ol Yent

2 it with th¢ Bunsen burner
until the sdlonium will melt when hrouglit to the
surfave. Tt showld not bhe bheated bigher than 212
deg. O Severnl drops of seleninm shonld be put
an the wire grid, and with the ald of a kulfe
binde distributed equally over the complete grid sarea, Care should be
tuken to make the golenlum surfoce vers thin: In fact, it shiould be almost
and if possible qulite, transpatrent. Havitlg done thiz, the unfinighed ueli
{5 allowed to cool slowly.

We now come to the annealing of the selenfum. This may be accoms-
dishimdd by placing it on o sirip of mica under which the Bunsen buarner
Lt (laeed. '.I‘im flame is slowly Increased until the surface of the selenium
turns o dull gray ecolor. The flame should not be loercased after the firat
signg. of melting appear.  If melting i2 observed, the hurner must he
guickly removed _nrus the fipme reduced,. The dark gray spots will harden
in a few seconds, aflter which the flame should be reduced and left for
two to thres Hours with the t[-m;’%?mtnrr- just below, but never ahove, the
melting polnt of the seleniym. he nnpealing d:rm:-e:as- is then completed
by allowing the eell to cool yvery slowly as the flume i3 gradually lowered
and finully extinguished.

Ay
iyl
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The resistance of each cell depends upon the manner In which it fs
bullt, so that no definite statement can be made as to what the resist-
anve of the cells will be.

[Contrary to genersl opinion selenfum in Its pure state has an enor-
mously high resistance and ean not be used on o cell grid by simply melt-
ing it on. It must be crystallized by annealing to render it conductive,
The resistance of u stick of C.F. selenlum is practically inflnite,

Selenium

This peculiir substance is a comdnetor of
electrivity while exposed to light rays  Au
instlator In the dnrk. CUsed to make the
well-known  Seleninm  Cells. Wil close n
relay when matel is Hghted near cell

Welenlum will solve many problems dur- 8
ing this century. It 12 one of thie st
wonderful substinces ever disvovered, The
soleniom we handle is the very highest grade
obtninable for the making of seleninm cells.
1t is expetly the same guality as is TET A 1
our own cells and crystinllizes very redadily.
This power to erystallize roitidlly I= very lm-

ortant u& on iil: the R{;H’.‘-I;il and actual work-
ner of n seleniunt cell depends.  Some very . :
S esafl experiments hnve been conducted NO. GEg21
with seleniumn as o potentivmeter andd its hizh resistanee renders §t par-
tieularly well suited for such lns<trnments.  Remember we guarsntee our
seleninim to be chemically pure npf commuercinlly  pure,

w0, GE11  Seleninm Metal {Chemically Pure), per 0F. .. covnrs $0 75
_ Shipping welght 2 oz, .

No, CK#211ln One-quarter ounee fsmallest gquantity sold)...... $0 30
Shipping welght 2 o, o

Bunsen Burners Glass Spirit Lamp

Thii: um_-fult ﬁ]}pll-
anee wonnte 01 H
iron base, with Stop to experimenter.  Used in
regllate the mixture of | & thousang iHiflerent
alr. The Brass tip in- | WANS to  bend glngs
side of tube can be ad. | Foos and  tublng, to
Justed to regulate the | solder wires, oie e
flow of gas. When wond aleoliol,  Size :ih
used with ordinary il- | %= io.

luminating gos  gives
intenge heat, Size Dl | No. BE1330 B p i et
s 2 Lamp, as per illus- NO. BE1330

No. lﬁ'l{mﬁzl Bunsen Burner, as per trn:iun.
ustratlon, ench .. .... ] T | R T
Shipping weight 1 1b. $060 Shipidng weight 1 1b. $0.25

Invalunble to the

Tear Birsi—
The Electiro Whistle you sent me is all you clalm for it. T connected 1€
up and use it on my bicycle for a “Claxon.” [ only use two batteries.
RIRK 5. PATRICK,

A complete chapter on “HOW TO MARKE THINGS" Is rcontalned In
the "EXPFEREMENTAL BLECTRICITY COURSE" In 20 lessons wiiich ia
given FRBE with one year's subscription to the *Electrical Experimenter.
Magazine.” See anpouncement oun back eover of the catalig.
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: Selenium Cells

- THE MOST REMARKABLE ELECTRICAL INSTRUMENT EVER
INVENTED

Everybody has read about the experiments of
telephotography (sending photographls over a wire
hundreds of miles) made by Professor Korn and
others. It is also known that if the problem of
tele-vision iz ever solved, the selenium eell will
play an important role. At present we are the only
concern In the United States selling these cells.
They nre the most sensitive ones made and fire
\ ideutienlly the same as the ones unsed by I'rofessor
i Korn nand other asuthorities,

The cells operate ns follows: 'The selenium
vell 8 i2 coversd with n box, cloth or other mate-
rinl to execlude the light, It I8 connected with a
battery B* in series with R, a sensitive polarized
relay,  The local cirenit of the relay s connected
with battery B” and the Bell H (lamp or other
device). Now selenium has the peeulinr property
to be practically a non-conductor in the dark. In
fall lght, however, the seleninm is n fairly good
conductor. Therefore if now the light of a mateh,
or other strong light M s made to fall on the small aopening of our cel
the resistunce of same, which In the dark is very high, falls to about
or less than its former resistunes and the relay R will close the contaets,
and bell H wiil ring, The action can be repeated indefinitely,

If anyone wishes to nrise with the sun, place the selenlum cell on
the window &ill, where the first rays of the rising sun will strike it
This operates the cell Lhmu%_’%i the relay and the hell rings. This Is a
tertaln nnd positive alarm. e number of batteries for BY varies and is
best found by experiment, Usually from 5-8 are required,

Very few people reallze how mueh care and knowledge and experience
are needed to manufncture a good selenium eell, The best evidence {s
that though thousands of amateurs hove made or tried to make selenlum
cells in this country, none have ever succeeded in producing them com-
merclally. Apother thing that is very important in the manufacture of
seleninm: colls I8 that the fumes of seleninm are very, very dangerous and
this deters mnony from ex rimenting with this wonderful metal.
course, in onr eeleninm cellrf you have no dnng&mua fumes. Every cell
we ship has been very carefully tested and marked for resistance in light
and dark so that any experiment you undertnke must be a success.

. N
'y
DIAGRAM OF CONNECTIONS

Better send for a cell to-day and try making an electrle dog that will
follow a lamp, or an electric burglar alarm. [t's very Instructive and
great fun. (See November, 1016, lisue “Electrical Erperimenter®

Onr cell js the smallest in oxistence, size only 1x1% Inches, all ready
to Cconnect,

Only our polarized relayas such ns our No. GGEIS02, or better, our No.
BEEK130, should be used with these cells.

No. FX517 Selenlum Cell, ench......... A R e e R s
' Shipping welght 4 oz, sﬁ.ﬂo

F 1
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The “Electro” “Detectiphone”

TOR AIDING THE DEAF: RADIO AMPLIFIERS AND DETECTIVE
WORK

We present herewith the latest fmproved
pattern of a super-sensitive teleplione  =et,
belonglong to that class of clectrical devices
commonly lkoown as Detectiphones, This
instrument Is muarvelously sensitive to any
and all audible sound waves and will pick
up and artieninte or reproduce In its re-
celver the falntest speech or whisper sev-
eral feet away from the transmitter,

DBriefly It comprises a specinlly con-
strioeted and accuarately made midrophonle N, AEXHT50
transmitter, together with a specinlly adapted watch-case receiver, oons
nected with sultuble conpecting cord, to a battery. The whole forms in
reality a mininture telepbone set of super-sensitive sound detecting power.

The Instrument I= Ge=tly, of enormong benefit 1o '
dll thowe who are affiicted with partinl deafness, due
to ecatnrrhil stoppages, ete. It may be worn (neon-
spicucusly by any lady, as the transmitter can be
ihiteed] unider o shirtwaist, ete,, nnd the connectine wire
!w] up Inslde the collar, to the small watehénse re-
ceiver at the ent, held In place by o norrow bloek head-
band, and the recelver [t=zelf s very easily coverol over
by the hale, making it invisible,

A small switeh is placed on the receiver to ecat in
the Instrument, whenever conversation |s to be carried
on., It is uspally switehed out as soon as the con-
versatlon is ended, It I well to lenve the nstrioment
switehed In where there Is busy teatlle, ete., so that
all naises can be rendily percelved, which is n great
bipon to those hord of hearlngy, The hatterles, of wlich
there are two furnished with each “Detoctiphone,” are
gpecinlly made and will lnst severnl months with com-
mon psage. Of course the more the Instrument is used,
the more draln on the bntterles.

Kadio signnls can be amplified by n soitable ar-
ratngement of these super-sensitive “Detectiphones” and
one of the most suceessaful commercinl telephone and
radlo amplifiers, employs this sy=tem of stepplng up ——
the strength of the signals or sounds. In getieral, & wg, AEX9%50
nigh resistanece radlo telephone recelver s ploced closg . £
agningt the trongmitter of the “Detectiphone,” nnd both are honnd nrnlillyl
the edee with tape, to make the space between them soond-proof. The
incoming wirelpss :;:Igllnlﬂ will thus be treansferred from the radlo receiver
to the trapsmitter and thenee to the specinl watch-cpse receiver of the
“Petectiphone.” By employing two or more of these Instruments, the
signnls enn thus be stepped up In successive stages. A common arrange-
ment used for the pnrpose makes use of three stages, necessitating, of
colrse, three Instrument=, A large fleld g opencd here for experimment to
the amuatenr radio enthnsiast,

Detectlves: have been psing these wondierfally zensitive telepholie ssty
for severnl years now, find they are very necessary to nny Netective or
Agency engiged on difflieult cases, The traopsmitter s placed belind a

A complete chapter on “X-RAYS™ iz contained In the "EXPERIMENTAL
BLECTRICITY COURSE” in 20 leasopns, wlich s given FRED with one
vear's subseription to the *“Electrienl Experimenter Mngazine” See gn-
neupcement on back cover of cntalog,
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The Electro Detectiphone (Continued)

pletore on the wall, or Iln some other cofivenled Iociatlon, nud by extendlng
the length of the cord between the transmitter and recelver, the detective
or operator ¢un be loented as fur oz 200 feet from the transmitter, Flexible
twin-conductor is used for thos extending the clpeuit.

These Instruments are very acourately wade and extremely well fin-
ished in blavk enomel, Paeidshed complets, In neot portable  lentlerette
cuse 2x21ax7 in., with transmitter, recciver, lead-bupd and two batteries.

Stpplled complete only,
No, AEXDG0 “Petectiphone.” Price L ‘- $15‘m
Silpping welght 2 Ths,

No. DEOS1  Extra Batterles, (Shipping witlght 1 1b) eeaiienees $0'45

No parts sold separately

“Electro” Loud-Talker

We prisent Boemith, beo J0E1e (nsteuments for whieh

(7 ve hdve hod a dong aud persistent dettiaid,
While the Detectiphone whileh we [t in Iur entalog

foa very high-grade etiment and  adaptod all ks
ol specinl work, we réallae fhay Jis ot Is por-
fiups  above whal the sverage Experlmentor and
Pabtimler withes to spind, and for this readon we
have orighiated this litle seb for steictly experd-
mental s

This auift has been gotten up salely for the
Experimenter amd for thin repson we ore selliog
it “"Knoekml Down."*  In othier words, the In-
droments come all ready for woau to assombla,
all the pucrts, periws, nuts, woshers, o, Belng
furmished,  Comwplete directlons how 1o assembla
pecomipany each sl With @ pale of pliers ani
a serew-driver, the outfit ean be readily pot to-
wether o less than twenty mdnnges:

The most lmportant point s thal  the
tolephotie. neoplver  spool  comes  alrendy  wogmd
completly, dnd the Expérlioenter will, therefore,
oot need o wind hly own speal.

The outfit  when Assetibled  comprises M

highly sensitive GARJON BALL MIGROPHONE with
earbie diaplragm  of exactly the same type as is
sed - th our Deteetiphone.
The “Hack Plate™ which bolds the esrbon balle has fve
oyl shopod jolishel | depressions,  emeh aeempmsdating  abagt
II“M{H 10 Mween ol the speelal oorbon balls fumnished in o
mitle,

The meeelver I8 our Noo 1024 style wlth the differance

CEX205 that no magnet is wsed in the same for the reason tho! the
funetion of this instrument Is elentro magnetic, the same as all loud-talling photes

The siool s wound with speeial ennmeled wiee for flve obms, standund with our Deteatiphons.

This Wnstrument, works bewt on two dry eells, amd partieulsr aftootlon |s edlled to the faet that
in onler to worl, the loud-talker nuires a falrly heasy eurrent amd for that reason thick wires st
he used for eonnecting the tranemitter with the loud-talker. If this f uot done, the voied will be
weakeried conshlorubly. If no heyy wire In ol hand, more Latterles mist be used 1o (G A e,

With this Instrument no switeh is required: it one Ix throogh talking oll that in necessary 6 Lo
lay the trawmitter foce wm, which mitomiitlenlly oiits out the eyerent,

USES: This Instrument ean b usesl to tramsmit phonograph musie from one rom to anothar:
usml ax a Detectiphone: ag o lufto Amplifier: as o telephoie extenslon (b placlng the maailar telophoge
recelror agalosl the sensitive {ransmitter): av a “Howle™ { WhistHug Mieractolephone) ; dictating to
steniographer at o ditance; for salevmen to talk “‘through™ window (lLoud-Talker otitsile [0 strodt,
mticrophone trunsmiltter for salesman, talking Into. sumed: for restaorants for talking to the pled
and o bumldeed othier s Many sonng oxperimenters arm doveloping o loomitive lfm--.!r:r'--tqt: welllng
this Jﬁ:nllnﬂm to warionk werchantd ot o good peofie

itsdile of the . two Itsdniimait i._1|-1'.1_ one three foot eoml It Pumished with the ssnsitive mirro-
plistie as shown.  Rlaeprint, instroctions, ele.. are fuenishid

No. AEK204  “Electro’ Loud-Talker Outfit Parts “Knooked Down.' ecomplete.. ...... $1 *50

No. CEK205 “Electro™ Loud-Talker ODuthit. same az ahove except that It Is already $3 50
assombled and testsd at factory. Set complete .. »

Sblpplng weight 1 1b
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The “Telimco” Experimental X-Ray Outfit

Thiz apparatus 18 a very | 4
practical little set, and chin e
put to a varlety af e, We
are sp far the only firm in
America to put on the market
a practlenl experimental X-Iny
Ottfit at snch a low prive. This
15 maiply due to the fact thot
horotofore it hns bheen lmpis-
slble to pridiuce an X-Ilay tube
that could be worked on a
emnll coll nnd at the same thine
consume but little enrrent. The
usiinl tubes only work on n 4
ta & Ineh spark. Ours, on the
contrary, works with only 1i5
juch  spark.  The coll wlilieh
goes with ilis outfit has been ecaperinlly cohistrgeted Tor X-Ray work, and
i provided with new French vibreitor giving extromely faxt vibrations,
The Platinuo-Barlum-Cyanide geroen §4 of German nole and s imparted
golely by us. It will lnst for years, IT vared for s per our lnstructions,
as there is little or no Aeterioration.

Wi earnestly hope that onr new outfit will enlighten lovers of svience
on the somewhnt obscure subject of Cathode Rayve apd that it may flso
heip to bring forth new discoveries,

WHAT YOU CAN DO WITH OUR OUTFIT

Chre INlusteation shows reproduetion fron 0 iamsioics
photogragih of an X-Ray phioto of right il of
Afpe, W, AL Rolston, af 18 Lansdown St [ialtl-
Tuere. Md.  Photo was wade Ly Me. tolston, Hej 7
yeed our No, DGELLZ) standard tube in connecs i as=s
tlon with a 114 fuch cofl amd a4 6 volt Diyoami.
Fxprosiurne 10 minutes, distance of tube from hand, i
rinelies, DPhatoe plate, $x10  Inches, earrent, b
volts, 2 amperes, DNole ghurpness of pieture, ot |
Une of bhones, wadding and dipmpnd rings

Tliis s only one of the nuMCerous feliantani Wi -
racelve From et hisinstle experimoenipgrs using onrelL8

e

=T _ﬁ

Male with our Outft.

goods, Koudiograph

The “TELIMCO" X-Ray Ouilit consists of the following: 6

wo. Fxidios 1% in. eapecinlly wound A-Iay Induction Coil...... $ -00
Shipping weight 7 1hs,

No. DGENLS Low Tension A-Ray Tube, medinm T b L SRR R
Shipplng wileht T 0 $4-75

No. ABDEL132 Douhle ndinstable X-Kay Tule Stand., Size 20 1In, 1 25
Nieh, Lase SXG14. Shlpplng woight O dhs... B $ .

No. CER1111 Barinm-Platinoem-Cyanide Fluoroscope, Slie blax 5
ox.  Shipping welght 1 I e N P R e $3' 0

%o, BEis10 Single Pole, 5. T. Poreclain Base Switech, Size Siix 0 2
e =l% . Ehlpping welpht 1 Ib.ciaiiansnas. $ . 0

Cioll of extrn insulited wire for l.'nnnm'tlmu-a.'i;r;

erther with 8§ Electro baltery connectors.  Shilji-

ping welcht | T T e e e e L LT A, $u'35
10l Exira High Amperoge sralumbla”™ Dey Cells tor $4 UO‘
connection in series multlple 246 in., enoeh A, o

‘\.. Slipping welsght a0 Jhs, &
Ly - Ray for Everyvhody,” by HEdw, Treverl, 05 pagey $0 50

-

S — and I Shipping wolglit 4 0f....coeiaiaasensiaes
N0, aREI1M2E COMPLETE DUTFIT, as above....... el T
Shipping welght 0 Ths $20'25

The outilt is up-to-dnte In every partienlar, and will prove an involu-
able acquisition to the phivsical Inboratory of any school, eollege, physician
or olectrical experimenter.
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The “Electro” X-Ray Tubes

We make a nperrinl’t_.l;r of X-Ray tubes for experimental pur-
oses,  1Tlhese tubes worked by eoll No. FX4366 or No.
A8 HX1080 will take guite sharp photographs of the human hand,
7 contents of a purse, ete, ‘The time required {or exposure is
= comparatively short. With the use of our Barium-Platinum-
Cyanide screens the skeloton of a hand will be readily seen
by placing the screen between the eyve and the object to he
f examined. The X-Ray tube should be Immediately behind
the object, It 18 a great pity that electricsl experimenters
do not give more attention ro the study of X-Hays and radiog-
raphy. There are few subjects more faseingting nnid none
more fruitfol of results, That the last words fu Roentgen
rays I8 not spoken is evident by the strldes made In radlog-
raphy In the past few years,  Onep you have tried n few
experiments you will be fascinated. You probably have never
' Epen uIﬁ dl:m{rzﬁl or rn}:jv's TEﬂl!hl"“]Iﬂlu'{' Hin it 'II‘II;IE heen
exposed to X-Rays, This is enly o suggestion, eres ara

ne, nﬂElﬂﬂanmwrnhI# others nvailahle.

Our X-Ray tubes are very carefully made, and are of the first grade.
The anode is very strong and will lnst g long time, Every tube 18 thor-
onghly exviamined and tested in onr luboratory bhefore shipping., Our No.
GERK1129 is the only tube In the U 8. able to work satisfactorlly on a 114
in. coil, Our No. CXH010 tube works very well on o 1 In, coll.

No. CX9010 X-Ray tube, small size. TPrico,.... .. e I $3 m
Shipping welght 1 1, .

No. DGE1129 X-Ray tube, medinm size. Prlee. . e iiernesnnes $4 7‘5
Hhirulug weight 1 1h, .

No. GEK1130 X-Ray Tube, large size. Price...... .............. $7 50
sShipping weight 2 1hs, »

 The above will prove very successful for opdinary experiments. Pricos
for larger tubes on applicotion, These tubes shoulil only go by eX[Iress
or freight,

Fluoroscopes

These are intended to make the X-Rays visible to the naked eve. If
an object 15 shown before the sereen and In front of the X-Ray tube, the
outlines will readily be seen projocted on the sercen. The bones of a
hand, for instance, cin be obseryad easlly with the use of these fluoroscopes.
8lze I8 HL4x5x6 (n,

No. CERK1131 Fluoroscope wit arium-Platinum-Cyanide Sereen,
TS e, epiunudatinum: Gy et o - $3.50
Rhipping weight 1 1,

- - -
Barium-Platinum-Cyanide Screen
These are the same as used with No, CEK1131 Fluoroscope, They
represent the screen slone, which js mountedl on o pollshed mahogany
Trowe, To be used In the dark only, Blze 3x43; fus.
No, CX1284 Barivm-Platinum-Cyanide Sereen on frome, price $300
| e T R PP L) e i .

Tube Stands for X-Ray Tubes

These stands are ninde of fron and linve everr possible means of ad-
Justment, They are Hebt and can be placed on o table or in any convenlent
positlon when liglitivg the tubes. Size ig: Height 20 in,, base Sxhih ins,
No. ABE1132 Iron Stand fop X-Ray Tubes..:iioeiillo T e $1 25

Shipping welght 5 e .
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High Frequency Apparatus (Type H. F.)

A mpchine  orlgl-
nally developed for use
by physiclanzg, s woll-
derful simplicity  has
made it so popular that
we offer It to our gen-
eral teade. The high
frequency machines of
the old type reqoirved
o =ourcee: of cuagdent, n
rheosint, dpark coll or
transformer, spark gap,
interrupter, nnd  high
frequency ¢oil and even
then was neither de-
pendable, 8 1l m p 1 e
adaptable  to  various
currents or portable,

The Type H. ¥. of-
fered liere can be oper-
ated on a voltage be-
tween A0 and 200 with-
out nny additlonal ap-
plinnees, It operntes
equally well on either - S
Jﬂ O, ar . O. currents. NO. BEXZ%5
1t hag only ene adjustment, at the vihrator which is so strongly and eare-
I'u]l_u_- prg il fifiil So gimnple ag Lo rr'-;]nirr- fin expert attenblon wlintsoover,
For use os a8 VIOLET RAY machine, 1t 18 suppled complete with two high
frequency electrodes and protecied high fregunency handle.

For nil high frequency experiments, ete, it s perfectly adnpted for
demonstrations In sehoeols sl Jectares, It gives n full 1% TO 2% IN.
FLAMING SPARK and suflicient eurrent is generated at ligh Trequency
to light a regular ineandescent lamyp through the body. This means that
almost 00 mllllamperes will e prssed, o wonderful amount for a machineg
of Its size. Of course, when a ligh trequency clinFge is passed through
the Lody no shock is experienced.

Specifications.—EFurnighed In leatherstte carrying cose, size 1014Gx015xT
in. Aceessoriecs supplled—6 fr, flexible card pod attachment plug (for eon-
neotion to standord lamp socket), two ligh Trequency clectrodes, and pro-
tected high freqgnency hinnille,  Net weirht 10 Ths

The most wonderfnl high frequency apparaings ever developed.,  An
indispensable article Tor physicinng dnid an netoil pecessity 1o the lecturer
and demonstrator of high frequeney currenis. .

ALL KINDS OF SPECTACULAR EAPERIMENTS, BUCH AS ARE
EHOWYN ON THE STAGE, CAN BE PERFORMED WITH THIS APPA-
RATU S,

No. BEX2425 “Electro™ High Frequeney Apparatus (Type H, F.)
Shipping weight 15 jbs. $25'00

Hich Frequency Apparatus (Type H. F. L)

The Mype IL F. . iz very slnllar to {he Trpe M, 17, yvarying only in
that It sives a 2 TO 2% IN. DISCHARGE ingtendd of o & to 2 In,
atid having the followlng middifional attachments, making It partienlnrly
sulted for Doctors, Snrzeons, Dentlsts, ot Rupplisd eamplete with three
high frequency slectrodes, insulated hondle for high frequency electrodes,
algo a Jdiagnosis lamp attachment that is especially valunble fo the medieal
nnd dental sprofession, WH operate equally well on eitheér AC, or DG,
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High Frequency Apparatus
(Continued)

and can be used for operntion on any voltitge from 30 to 200 volts withont
ndditional applinnces,  Is very portable, the net welght being only 12 1bs.
Euﬂlpﬂeﬂ in neat leatherctte case, size 12xTxGi6 In,, with connecting plug
and cord for attaching to any convenlent Inm] socKet, s :
A high grade outilt, that e reasonable In price and absoluteiy depend-

fible in nwrg resneet.

No. CEX2426 Type H. T, L, “Electro” High Fregueney Appa- $35 00

ratus, complete, as deseribed. .. ... . .oniii... it .

High Frequency Apparatus (Type H. F. C.)

The Type H, I, €. Is similar to the other two types previonsly de-
Berlbed but Is o dllgbtly more powerful outfit, OPERA ING ON EITIHER
A.C, OR ILC. cnrrent of any voltase froam 00 to 200 volts without neces-
sitntin%- other appllances, It Is capable of delivering a FULL 3 IN.
FLAMING IMSCIHARGE and is supplied with three high n-e-Emm-_-.- clec-
trodes, lnsulated handle for high frequency clectrodes and with o cnutery
ntenchment as well as dlagnosis lnmp. The entire outilt comprises o com-

lete, high frequency dingnosis and cautory equipment for a physicinn and
s wonderfully simple and complete. 1t 1= mrticularly portable. belug only
14x8xT In, in mize, nnd the oet wejglht hr_-}nr: only 'ﬁ'ﬁ This, '.-z‘-upiﬂlt-ﬂ nlgo
with connecting cord and attachment plug to fit in any eonvenlent lamp
socket. The best, simplest and most portalile hilgh frequency, dingnosis
and cautery ontlit ever offersd tlie Awmerlean publie and that at & wone
derfully low price.

Net weight is 16 1be.  Supplled In' lentlierctte earrying onse, .
No. EEX2427 Type I, F, €, “Electro” High Fregueney Appa- $50 00

rifus, as deseribed ... i ie e, i L
Slipping weight 24 1bs.

Vacuum Electrodes
FOR HIGH FREQUENCY AIPARATA

The electrodes Hstell bolow are specintly manufactared for our types
HF, HFL and HFC el frequency outfits.  They it acenrately in’ the
fnsnlated bandle and are made of =pecinl lmpoerted glnss, ench  one eor-
roctly enrved: the shanks nre wnade pxten long =0 as to e¢liminate any
possibility of spark jumplng from the handle to the pationt.

No. CER1660 Condenser surface electrode, for heary current anp- $3 50
plication, with metallic condenser in the vacoum fuhe .

No. BEK1G61  Coamh Rake Electrode, for sealp trentment.......... $2.50
No. ANI662 Vaginnl Electrode, improved SHOpPe . ... $1.00
No. AX1668 Roctal Eleotrode, for Wemorrholdal treatment.. ... ... $1.00
No. AEK1664 Internal Throat Electrode INSULATED, ... ....... . $l .50
No. AER1665 Nawsal and Enr Electrode INSULATED ., ...o.... .. 4 $1 .50

Shipping welght all stzes 3 1bs,

A complete ehapter an “HIGH PREOTUENCY APPARATIS® 1< rofitained
in the "EXT'DRIMENTAL BLECTRICITY COURSE” In 20 lessons, which
I8 given FUEE with one yenr's snbseription to the “Electrical Experimenter
Magagine.” Suwe annotncewont on bock cover of cutilog.
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The “Electro” High Frequency Apparatus

VIOLET RAY MACHINE

We ecan now present for
the first time @ piede of ap-
paratus  which hig  been
wanted by physicians, as well
as Inymen, for years, amd is
fnvaliable in every home, It
is a portable, high frequency
outfit with all the therapeu-
tie value of the Iorge ma-
chines you see in some phy-
glelans’ offices, This app-
ratns will work on elther dl-
rect or alternnting current of
110 wolts, bnt pot on  but-
terles.

The “Tlectrn™ Yiolet Ray
outfit delivers the true high
frequency current that Is of
go much value, It ls almost
nolgeless in operation. ABSO-
LUTELY SAFE, as no pain-
ful spark ¢an be draown by
the person uslng the macline.
The welght, being only 1)
1bs.. makes it positively i-.l.nui
for portability. In use the
apparatis consumes less than
1, of the current consumed -
by a 156 c.p. ineandescent »o. AHEK1571
lamp. 1t is truly remarkahble
to uote the lorge ampunt of ozone glven off by this machine.

The vibrater spring hns been the subject of much Investigntion and
the one used gives a perfect series of high speed Interruptlong, The con-
tact I’ni!l][t‘ are the resnlt nlsp of contibuons X periment and can ha used
for venrs without burning out. The entire apparntus Is enclosed in o
molded hard rubber case, ellminating all possibility of shock and tha
cord and attnchment plug fornisbed are os substantial as ecan be obtalned,
with each outfit n No. AEK1STT General Klecttode, us shown, is furnished.
Every plece of apparatus Is carefully tested before leaving the factory and
will do perfect work.

High frequency apparatus has one great advantage over all nthers.
While operating It glves olf a gos technleally called ozone, This gas Is
the greatest disinfectant that is probably known to-day, killlng mlerobes
on contact. Ozone also acts as a stmuolant which you probibiy have ex-
perlenced yourself after a thunderstori. The sharp. indefingble smell so
ﬂ],lanuut after a thunderstorm, which makes you feel so refreshed and
light, is simply ozone produced by the lightning discharges belween {11
enrth and c¢londs. This capacity n\lé high frequency npparaliod s used very
frequently for purifylug the alre af m*ervruwhm:l rooms.  Our “Vielet Bay”
mackitne will purify the air in a small room in a remarkably short time
by the large volume of ozone i generales.

Thns onr Elrctra “Vielet Ray™ machline will not only he of gervice
in the definite manger in which yon desire to nse it, but will, In addition,
produce n quantity of ozone which will refresh and invigorate you, kil
microbes and clear the alr,

Complete directions and instructions are furnished. Fvery home that
has electric eurrent should have an Electro Vielet Ray Apparatus, It is
positively invaluable for treatment of skin disonses, nervons disorders, ett.
ete,  Size 11x2 jn,
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The “Electro” High Frequency Apparatus,
(Continued)

No. AHEK1571 “Electro” High Frequency Apparatus, as described, with

one No. AEK1577 Electrode, and cuse, complete. ... $18.50

No. AFE1572 “Eleciro" High Frequency Apparatus-Carrying
Leatherctte Cuse only Tor Electrodes. ... ... ... . ... $1'65

Shipping weight 3 Ik,
No. AEKIS7TT Renowanl {ir.-m-rﬂl BN o oirieiivcnsiviinil s i $1'50
Shipping welght T 1hs
- * The machine can alse be used for fruritic-nriun of water by the oxone
‘Eﬂ.l}'\lmt and many other experiments (n I Jo. work familiar to the experi-
énter,
It is I.‘rqu remarkable how many nfliments this apparntus will suceess-
fully, either lieal permanently or bring ot least a wonderful rellef. Railg
and E1m1lluu* for instunce, will come to n bead pstonishingly qulck, while
a slek headache or g backache, will positively be relieved within 10 min-
utes. The current of the apparatus s absolutely harmless,

Electrodes for Violet Ray Qutfit

=——x —— These electrodes are for special

e purposes  as  lsted below, Lvery
electrode Is made of special imported
glnss  earefully annealed and will
stund the straoins due to contraction
and  expansion  from  lent causes
without the slightest danger of
vrm*l:!ng. All' eiectrodes are pro-
tectod by n metal cap which doubles
the life of the plectrode. No. ABE-
TH0 and No, ABEISGL are insnlated
tubes which are of advantage in so
fur ns corrent may be iotroduced
without loss Into the orifice of the
body. In using a pladn electrade
for an orlfice much of the current
I5 lost nt the point of contact with
the hody. Kleetrodes shaonld alwaysg
be inserted before the current s
turned on and then turned off be-
fare the tube 18 removed,

Plain Electrodes

No. CX1562 Condenser Electrode condenses the current and produces =
strong, even flow of eurrent, Eenerating exireme hent $3 00
which I8 very desirable in deep seated cases. ... .. i .

No. BX15882 Comb Rake Electrode, used for scalp treatment, falling huir,
dandruff, groy halr and for stimulnting the secalp $2 OD

OB .ol il [ e ol |
Neo. GE1553 v.u;IHAL BLECERODRE «rvoviviasssiastvis s st $0.75
Neo. GE1571 RECTAL ELECTRODE ... ... ....... $0 75

Insulated Electrodes

Mo, ABE1560 INTERNAL THROAT ELECTRODE. Very extensively used
for trentment of tonsilitis, hypertrophy of the tonsils, $1 25
ulcers of the tonsils, ete., ofe......... .. ... . o e e .
No. ABE1561 NASAL AND EAR ELECTRODE. A form unusuually $1 25
fuccessful for treatment of rhinitis, nasal eatarrh, ete. by
Shipping weight, all sizes, 2 lhs.
Above Electrodes to be used only with No, AFGEISTL Violet Ray
machine,

(i
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Thin machine is something nbsolotely now. It generates  Faradie
nmul High Frequenry eurrents at your wish, wherens ihe maehine de-
seribe] oo pages 183 to Y8E oply generwie Wigh Frequency  Corrents
LYlolet Howal,

Fomidie Correnta arg omé of the groatest medicioal halps  known;
they put 1006 amd force Ioto wlintever they touch and are lovaluable in
B caves of  Hhewmatlsm, TPamlysls, Locomotor Ataxia, Loss of Vitality,
= Lacl of Nervo anid Vigor, Poor Circalation of Hioed.

: The old style Medleal Coll peperated these Faradle Curcents
nd this explaios why fhey where 0 mach o demand,

Ax pur new  mpching operates lke our other machined on
P10 ¥V, it doeii away with the dee of dey or wet batterles which
wenh alillgatory with the' old st¥Fle Misdiesl Colls

The eurrent {3 all of one kind, thére s no positlse ce
tegative.  The eoltige may be gralduated from 0 to 25 vally,

In the ote meehine are btk o Low amd s High Frequeney
Curtent: Uhe entlee apparatos is welf-contained fo the regulnd

Ne. BLXT3T7 Violir Rap Maehje
i the Tuee of {he Generator are four holes, esch numbered;

When lnserting the melal thpes of the eonbecting cords attached 1o the Elegtrdes in these holes,
the mumbers 1 aud 2 w1 give: low wtrength,  “The nombeen 1 god 3 modiom strength, spd 1 aod
1: bigh strength,

Tho romination 2 and & 15 saboot the same wtrength as 1 amd 2, while 3 aod 4 hos about
squnl weeenigth with 1 and B,

The ratge | il 2 may bo called the Primary and the rangs 1 and 4 e Secondary, while
L otmd 3 de from Poimicy to 8ecoddary, and this s (he one most osed. Tt may be termed Medlum,

D XOT U8E THE PARAMC CURIRENT AT THE SAME TIME A8 THE VIOLET RAY RBECAUSE
CONTACT IN SUCH A CASH WILL GIVE AN UNPLEASANT SHOOK.

This Famdie and Vielel Ray Machlos B eomposed of the penerator, in Its mrr{!In: cane, and
includes Farpdie Hand Electrpdes and cords, Vielet Way Glass Surface Applicator, High Fregqueocy
Wetal Tonle Sutdrator and Inetruetion Book, 23 00

$23.

No. BCX7377 Faradic and Vielet Ray Machine, as deseribed. Sire, 10%xB%x3% In,
Bhlpping weight, 10 Ibs

Faradic Appliances

It your bair threstens (o fall oot pothing will o-
vlgorate the sealp better or belog the blosd to the eells
quicker thuan a comb or brosh,  You will ba very mmieh

surprised at the benellelal effecls even of & 5 minutes’ No. AX7350
‘reatment,  Especlally recommended lo lndies soflering frem headachos. $1 m
No. AX7350 Electro-Medical Gomb. (Shipping welght 1 M) Priee............ .

This brush 18 even more benefelal than the comb Just
degeribend, Ity speeinl metallic bristles peneteate the thickest
balr, It Is iovaludble o treat hewdaches as well as neuralgls
in the hemd. Wet the sealp and use a mild egeeont till paios
silide.  This brusl B8 well ‘male, sdnlflary, bas nickel sontaet

No. AEK7351

plate. 2 Bindiog pewte $1 su
No. AEK7351 Eleetro Medical Brosh. (Shipping welght 1 Ih)  Price...... O .
Thle maszape roller will come as a Boon to the =
person sufferiog from rheumatism, neurslgls, lumbago,
fte. [ works Dest when the skin is sbightly molet.
It relleses the paln almost at onge  Can be usad oo

woy part of the Lody,
we  $1.25

No. ABE7354 “Electro” 5
Cylinder Massage Roller ... ......

Shipping welght 1 1h

No. BEK7255 Electra Deuble Cylinder Mossage Moller, . ... ... ocvivcvnivann. . $2-m
Bhipping welght 2 lbn
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Faradic Appliances (Cont.)

For extended treatment sueh as obstinate loeal rheu-
matle pulns, this spo electrode I highly recommended.
Fhe monge s molstened and then pressed oo the nffected
part. The treatmenl ecapn be extendsd for houks IF neges-
sary. No barm will come from its wse. Bhooting head-
——i nches am ElEl‘!EE!Efﬂi]f treated by préssing the eleetrode o

(i, the temples. A mild continwous corrent applied to the
No. ABET353 timple will often put the most sleopless patient to sleep.

No. ABE7353 P;_;Eh:trn" Spongs  Eleetrode. $1.25

------------------

No. ABE7352 “Electro’™ Wrist Eloetrodo. . ... .. cvvvvuvroesvnrosronrossssss $1'25
Bhlppite welghl 1 e

No. GE7356 “Elestro™ Fool Plate Eltetrodo. . .. .. ..oiivuivmnsrosassmesnss $0-75
dhdpping welght 1 b,

No. GE7360 “‘Electro™ Cylinder Hand Eloctrodes, per pair. . .ov oo o oennsecns $0-75
Ahlpping welght 1 Ih,

No. GE7355 Cords with tips for ahove, per prIr. . oo o m s m o s e s e reennenon s $0-75

Bhipping welght 4 oz

All eur Vielet Roy Electrodes No. CX1562 {0 Np, ABE1661 deseribed on page 188, will ft
qur Maching No. BOXT37T.

“Electro-Therapeutics”

A complete chapter on “ELECTRO-THERAPEUTICS" {5 contalned in
the “EXT'ERIMENTAL ELECTRICITY COURSE" in X lessons, which 1s
given FREE with one year's subscription to the “Electrienl Experimenter
Magnzine.” See announcement on hack cover of catnlog.

See also our Books lsted op pages 208, ete, of this catalog.

CONNECTORS

These connectors insure rellable connections
anid avoid the annoyance experienced wlen using
urdinary wire, Made of gﬂmlnuy prepared cop-
per, just the right lengtl to connect wvarlous

No. AEg323 slzes of dry eells,
No. AEG328 Conneclors, per dozen ..... $0'15

Shipping welght per doz 4 oz

Gentlemen ;— Bakersfleld, Cal.
Your articles are Al and YOUR PRICES LEAVE NOTHING T0O BE
DESIRED by the nmateur with n short pocket-hook., I have set up a
couple of the small meters purchased from you some time ago, on o «mall
switchbonrd, and besides giving the BEST OF SERVICE, they add very
materially to the APPEARANCE of the other apparstus. The Y-inch

coil and tobes purchased of you OVER A YEAR AND A HALF AGO
ETILL GIVE FINE DEMONSTERATIONS,

Yours respectfully. 0. BICKERDIKEE.
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Presto Electric Bicycle Lamp

OPERATES ON ONE NO. § STANDARD DRY CELL

The simplest, cheapest and most ____#

eaglly appllied of all Electric Biey- =
cle Lamps. Being equipped with a
tupgsten lamp you are neaured af a
maximum of Hght at a minimum of
erirtent consumption. Having o 2
in. bull's-eye you uare sure of the
light penetrating o hm% digtnnes,
The entire lamp cnn be Lustened to
the handle-bars very rigidly but the
reflector is mdjustable in every di-
rection. The switch on the back of
the reflector is very convenlently
placed urul] ll:!ﬂitﬂ. 11:1'11':11 i:;u:i!'ml; r-n;;;-
ering, so thn can’t short circult. > e
1t hlll-' absolutely safe, elean, always N0, ADEZSZL -
ready und, in case of a full, ¢nunot burn the rider, as It 18 !llkjmsﬁlb e Tor
this Tump to start a fire. Glves off po heat, smell, or ke, _

To hold the battery, a metal contalner which will elamp un_l.he t"I'l.'IE_:E.
bar 1s supplied. Sufficient weatherproof wire Is supplied to !nul:.t} r'_nm‘mi.-_
tlons with the lamp, Renewal batteries enn be nht.:ﬂnm} nli:uI“Iu.-u_'. nsual ¥
at 20¢,  No speclnl battery 1s needed ; nny No, 6 ey Cell "._!.lll ﬂu: l_mt :l"-l'__"
especiolly recommend onr No, DOWHO Columbia. .” your ride a bieyele }.rlil.]
must have a lnmp, Why not get oue? Vou can't get any better than the
“Prestn,” _

'Hnrt: ADE2421 PRESTO BICYCLE LAM P, complete, with bhattery con-
fainer ond clamps remdy to attach, but without $1_45

e R T L $0.17

Bhipping wni[:l'.l*::"..; 5.
Ko, AGRI04 Henewnl Lamp for nhove (114 voll tungsten) ccaaese
Shipping weight & o

Electro-Magnets

We have had n perslstent demand Tor
sniill electro-mognets such as are wsed in
bells, huegers, ete., and we decided to st
t o separately,

The electro-magnets which we show
here  are  carefully bullt dnd  carvefully
woind, nll muaterinl going into them belng
IMgh grade, Coll heads nre amooth fibre,
tlie cores being o soft gnnealed iron. He-
slatpnee 3 ohms.

The two electro-maogneds s per Hlus-
trintion are mounted on an iron plate; these
two little magnets are qulte powerful, MTC-
Ing & to G poonds on theee cells,  Fhey
are wound neatly with green wive and are
particularly recolimended for moking simnall
ciectrie engines, all Kinds of lifting experi-
mentz, to make Radlo buzxers, bhells, an-
nufelitor drops; as well as making all Einds of other experlments Iln which
o good, powerful, but gmall electro-magnet s reguived, The sizes over all are
185 {n. x 14 In. x 7§ fu, Eoch spool measures over all 13 jn. x th 4n, Coll
Lends messure | in. over all, Size of core is [ 1o, in dinmetar,

No. D401 Bet of two electro-magnels, mounted ns deseribed, pair $U 40
Shipping weiglit 1 1b. s

No. BEA02 Bingle electro-magnet, as deseribed, each. . oo $0 2.0
Sulpplog weight 4 oz, b

14Ul
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i) e ] T b ey g byl el A

WE ARE IN A POSITION ToO FIGURE ON ALL KINDS OF
SOLENOIDS AND ELECTRO-MAGNETS. WE ARE BUILDING CON-
STANTLY ELECTRO-MAGNETS IN SMALL AS WELL AS LAERGE
QUANTITIES. GET OUR PRICES FIRET.

mmmlj

LR [ o

Carbon Diaphragms, Back Plates, etc.

The Dinplhragms we 1ist are standard and are 1764 inches in thickness;
Dianmeter Invariably is 234 {n. These disphragms are wsed n ol kinds of
sensitive transmitter work and are gunranteed to be of the best material,

XNo. BRK60#84 Carbon Dinphragms, as deseribed, each..... $D.20

No. AKG083 Tron Telephone Dinphragms, 214 in. dinmeter, ns used $0 10
in our low-priced recelvers, eath ...y »

Ne. CES060 Carbon “Back Plate™ with 6 cup-shaped indentations

to take our globulnr enrbon, has hole in center $0 35
for screw to pass, each ... . .

Slhipplng weight an ¥ of uEqu 4 vz,

The “Presto Hand Lamp

HAND LAMP FOR ATTACHMENT ON
ANY STANDARD NO. 6 DRY CELL
BATTERY

This Inmp is squipped with o tungsten
bulb and a bull's-éye lons. Gives all the
convenlenee of the Noshliglit, economy ol
the lorge, dry cell and light of a big ol
lnmp, It 18 absolutely safe whether unsed
in garage, cellar, attic, hay mow, barn or
Eitelben,

A lamp that hns been weleomed as
ideal by farmers, plumbers, autotsts, In-
spectors, physicians, experimenters, cgmp-
ers, ete,  Can be attached to any dry bat-
tery of any mnke no matter where pur
chased, Wil give G0 to 75 lours of lght
o one of our No. DEDIO dty cells at 40¢,.
making it cheaper than ofl, " Can be hung
or stood anywheps, THE REFLECTOR
CAN BE MOVED TO ANY ANGLE and
the llght Is nlwivs ready at the touech of
the convenlent switeh, o light, simply
fturn switch to right: to extinguisli sim-
My turn switch to left. Simple and sife.
‘on gimply eannot get tlong withoot this
light., Don't vse matelies fnd dangerous
Inmps or_expensive flashlights, but get an
Electro Handy Lamp and be wike and
gife. Size O6x5 In.
No. HEIMT “Fresto” Eleetrie Fand T.omp,

ns deseribed {nn
Inttery) $0'85

R N A RN

Shipping weight 1 1b,
No. AGB34 Extra renewal lamp for

. e Handy Lamp ..,..,
o, RIS shtlll}lﬂﬁ weight ¢ oz $0'17
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Battery Lamps

TUNGSTEN LAMPS

The Tungsten is the only existing lamp whose light
I8 closer to sunlight than any other lamp in existonce,
It is in a ¢loss t"?' itsell. You perhaps had occansion to
admire the large Tungsten Lamps which flooded the mnin
show windows In your city, the besuntiful lght of which
attracts everybody. The light is absolutely unsurpassed
In its dazzling white and s the best for the eyes.

But the Tungsten hns another large advantage. It 1s
positively more economicyl than any other lamp ln exist-
ence. The Tungsten gives 1 €. P. for each watt, In
other words, an S-volt lamp, taking 114 amperes, will
give 10 £, P, (8 X 1% = 10 watts.) A 10-volt lamp,
taking 1 ampere, gives 10 €. P. (10 % 1 = 10 watts),
ete,, ete, For this reason it ennnot be recommended too
hlghlr in connection with dry cells, primary or storige
batteries, Our Tungsten Lamps can be bung in any posi-
tion nnd thelr life is as long as that of the old style
carbon lamps. In fact, 20 per cent, of the lamps tested
lasted from 400 to GO0 hours. A very lmportant polnt
about our Tungstens ig that they ecnn be burned af a
SLIGHTLY HIGHER VOLTAGE ALTHOUGH THIS DE-
CREASES THE LIFD OF THE LAMP, In other words,
a8 4volt lamp may be unsed on 6 volts without danger Afys
of burning ont. When burbed at a higher voltage the [ 2=
efficlency of the lamp Is still greater. With the Tungsten
Loamp it is possible, at last, to Jight up a room, or even
the house, with electricity at an u:i.ctnnimhlnglf' sinall cost,
In fact, the cost of electric light by using the new lamp
shows it to be more economival than gas,

All lamps are of+the best quality obtainable only and
every lamp Is tested three times before shipment.” The
fillaments iilhull Cuses u;*e gmlrnmmuil tst. be gr lwlre :Eml‘:ﬁru
tungsten, ¢ sirongest, most officient, on (Rl aLgE:] ;]
filument developed to date, WHEN ORDERING LAMPsS No. BE4002
IT I8 ALWAYS NECESSARY TO SPECIFY WHAT BASE, WHAT RIZE,
WHAT VOLTAGH AND CANDLE POWER ARE DESIRED, AS WELL AS
OUR CATALOG NUMBER, This obvlates any HFHEHHlLﬁ' for errors on our

art. Every Inmp shipped by us {8 very carefully packed in eitlier cotton
atting or sawdust or both, and we caunnot be responsible for brenkage
unless lanmps are ordered insured. See inslde front cover of catalog.

’j..? 25 EE o Egﬂ
[} L n e
F: S8 E 5? Style & Diameter of| 5 2 E:.E%
o) Pl | o o
& o 55 Filament| Base Lamp P <1 ﬁg
A GS304 1LG6| 1 | .50 Tungsten| Miniature Flashlight $0.17( 4 oz,
ALS5018 2.5] 2 | .25| Tungsten| Miniature ([Flashlight, opal baek! 0.13] 4 oz,
ACHNN) 20| 2 | 25| Tungsten| Mininture Flashlight 0.13] 4 oz.
ACHMH 30| 3 | 85| Tungsten| Miniastura IFlashlight 0.132] 4 oz,
BEAWL M| 6 | 6 [1.25] Tunesten| Minlature G8—1 in, 0.25) 4 oz,
BI400L C{ 6 | 6 |1.20] Tungsten| ' Candelnbra GE—1 in. 0.25| 4 oz,
BE4002 8 8 [1.20| Tungsten| Candelnbra GS—1 in, 0.25] € oz,
CE4002 112 | 9 {2.00] Tungsten| Cundelabra GE—1 In. 0.320)] £ oz.

All Inmps are tested and packed with the utmost care, and are sold at
the sole risk of the buyer, We cannot minke good on domaged ones if not
sont by Insured Farcel Post, nor can we take back or exchonge lnmps,
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Receptacles

We earry two slzes of receptacles for amall lamps,
one for miniature bose Inmps and one for candelabra
base lamps. ‘The miniature receptacle is to be ysed
for lamps Nog. ACI00 or ACHOS, ete., and the can-
delnbirn  receptacles for Nos. RE4001 and BFEA00Z, eto.
Both are made in poreelain with bhrass trimmings and
con be serewed to wall, table, ete., for permanent
use if desired,

No. G1052 Miniature Receptacle ......
Shipping welght 4 oz, $0'07

Np. HI053 Candelabra Reveptacle |, $0 OB
Shlpplng welght 4 oz ’

Brass Sockets

are made In two stylez, for candelabra and for miniatures
hige, The hase of each fits any tube hoving % In. oo,
(Y5 In. plpe weasure), Size over all 14x% in, They nre
extremely convenient to lLang downward, as for Instance
over dinlng tuble or writlng desk, '

Shipping welght 4 o2, each.
No. AE27%1 Bruss Socket Mininture base........ $0'15

No, BK3722 Brass Socket Candelabra base....... so 20
L]

The “Eles:trn" Lighting Outfit

Here is zomething yon
% always wanted. A han-
| dler thing onn Imrilli' b
fngined, This lUttle | ght-
ing outiit can be put to
hard use and will £tind up
remarkably, Used ane hour
each dny It will Jast from
d-4 months.  Battery re-
newnl costs bt 31,20, Wil
give vontinuous light for
80 hours before exhaustion,

d Used sz bed reading laap,
in dark closets, holls, on
stairs, cellurs, In the dark
room, In tollets, ete. Every
Houge needs one or more ontfits, The powerful
Tungsten Iamp gives 5 candle Power,—i Slrong
Hght, OUTFIT I8 READY WIRED, attach the
brocket to will and turn the switeh, Outfit

R} comprises 3 No, DR Coluebin dry cells. No.
270 G-fuch pollshed bross bracket, No, ARSTE1
brass socket, Np, AESMOG 2t-inch nicke] reflector,
No. BINELTOD No, ATIG nivkel suap switel, No. BEHNNG Tung-
sten lnmp, 5 yards best green fanipy cord, 2 battery connectors, Hondy battery
box, 3 hrngs sopows,  SEze aver all 1O e s,
No. BDEIT00 *“Electre” Lighting Outlit as deseribod, compleie. . |
Shipping welght 10 Jbs. $2'4‘5
No. BE1000a Special Tungsten renewal Inmp, eneh. o eeessss, ...
Sllpplng welght 4 og. $0-25
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The “Electro” Toy Transformer

Step Down Transformer for Aliernating Cuorrent Only
CAPACITY [0 WATTS

Thig transformer & designed to permit the
operation of toy motors, railways, Inwmps, ete,
and to do 8o continuously under the severest
service a device of this kind can nndergo,. The
samall boy is very prone to give no Article of this
kind very hard bumps and short elrcuits and yet
we know our transformer will stand up and work
under it nll. 1t has a very bheayy controller
handle and the only contacts exposed oare fhe
low wvoltige binding posts, controller contaets
and 110 volt connections, The trunsformer gives
8 voltages ns follows: 6, & or 12 volts, by slm-
ply moving a lever, aml motor specds can be
controlled In this manner.

It will furnlsh 4 amperes at any one of the No. EFVEGWT
three voltages or a maximum capacity of 485 watts,

The finlsh 18 black ennmel ond 18 very atteactive, Transformer |a
complete with 6 ft, of fexible copd and an attachment plog, Dullt for
operation on 110-125 volt_cireoits and G0 cyeles.  Size Shixdx4ty In,

No. EFES0Y “Electre” Toy Transformer, 50 watt capacily, as $5 65
l.lt.‘H-l"I"ill-Etl s EEEET s EEEE R AT R R FEp A e BB e e RS R R e R .
Shipping welght 8 1bs.

The “Electro” Low Voltage Transformers

Step Down Transformer for Alernnting Current Only
CAPAQITY 52 WATTS

This {5 & new type of low voltage alternating
current transformer which Has béen evolved by
us and s no doubt, to-day, the most efficlent as
well as cheapest on the market, This transiormer
ean only be used on alternoting current up to
110 wolts, (0 eyele. It reduces the 110 volt cur-
rent to 2-0 or 8 volts and glves 4 nmperes at any
one of the voltages. Spring contnet connectlons
are provided, so tlint these voltages oan be
taken off. This transformer c¢an be used lo
opernte  small  rallways, smnll motors, bells,
spark colls, electro muagneis, telegraph Instru-
ments, lamps, ete., ete. It is understood, how-
ever, that storage batteries enn not be rechar ed LS
with this transformer as it naturally anly fur- No. BIESLD
nishes nlternating current. For the uses ennmernted ghove, however, this
tennsformer will do wonders and will replace stornge cells and dry cells
fn a great many instances. The cost of operation ig almost nogi!gi’hle ns
the transformer pses much less current than o 16 e.p. lamp. The output of
the transformer is 32 walls,

The apparatus is enclosed in a stesl case, and the windings are im-
mersed in an Insulating compound. Hach tronsformer is oquipped with
plug and 8 feet of fléxible cord. so that it may be attached to any alter-
nntﬁig current lamp socket. It hns no moving paris to get out of order
and. with ordinary care, will last indefinitely. The size s 41ix4i4xdly In,

No. BIESS Transformer; ns deseribed, I“ﬂmntﬂfﬂ saEbsgREEEREERERREE
" &hipping welght 8 1bs. ° $295

Gentlemen :— Loulsville, Ohio,
The goods which I purchased from you ARRIVED ALL O. K. The
Spari. Ocil DESERVES PRAISE, I intend sending you an order in the
near future. Will you please send me 4 catnlogue, giving prices on aldl
wireless goods, Respecifully, SANFORD EsSSIG.
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The “Electro” Bells and Buzzers

The frame is made of special soft fron, nickel plated and
constructed to form s support for the Mngnets, and the
trunnion for swinging the Armature and also forming one of
the binding posts all in one piece. It is made by machinery
automatically from the sheet to the finished article, thus
eliminating the unreliable human factor and making all
bells absolutely uniform. Also giving a perfect soft iron
Fnl':gtnetic and perfect electrical clrcult without any loose
oinge,

The armature and striker-nrm are made In one ece
automatically from specin]l soft Iron with the gtriker-nrm
hurdensd by rolling to glve it o spring temper which is
necessary for permanent ndjustment nnd clear ringing, but
leaving the armature very sofr, Inereasing the efficiency of
the bell and rendering it i’llliltlﬁﬁ!h'l: for it to become permai-
nently mognetized,

be “Blectro” Buzxer [s the same as the bell, but
withont gong.

No. DESiL “Electro™ Bell, 21 in. BODE..ciuuis FLIEE:
Shipping welght 1 1h. $0-45
NO, ED952 “Electro” Bell, 4 in. RO = o vvsn Lilenmdeninhiasss se gl [ $0 54
Shipping welght 1 1b. #
No. DDOM “Electro” Buzzer ..........,.. Bt aabigssinnnnsnsserennn $O 44
Shipping welght 1 1b, .

£ 19 .
The “Electro” Whistle

The “Electro Whistle” now takes tle place of the
old ‘.I'lmhimu.-:l‘ nofsy bell which scares yon every time
it “goes of." The new whistle gives a benutiful,
clenr, harmonlous sound which is, ﬂl}ﬂtlitﬂ' its soft-
ness, penetrating and can therefore be beard further
than the regular bell,

\Begides, our whistle ean be regulated at will to
glve a very deep sound resembling the one made
by a small automobile horn, or a very high clenr
tone resembling a cornet, Nothing better could be
maie to replace the house hell, as the sound of the
whistle can be heard througlh the whole housze. The
beautiful tone iz a plensant surprise to everybody. The “Blectra Whlatla"
can be installed In fifteen seconds. It takes less current than an ordinoary
bell; the contacts are made of heavy platinum and we guarnntee the whistle
free from all defects for six months,

Another great advantage of the “Hlectro Whistle™ over an ordinary
bell or buzzer aside from Its pleasnnter tone 18 great freedom from adjust-
ment, You know that if you put ap a bell or buzzer most anywhere it
won't be long before dust and bugs or insects gef in it and then atirta
the necessity for cleaning It and adjusting (t every few weeks, That is
never necessary in an “Electro Whistle,” Being fully enclosed dust and
bugs cun't get in, Not having a vibrating armature contaet or a hinge to
fill with dirt, you won't have to climhbh to inanccessible places to adjust the
old fashioned bell If you use the modern signnl. OF course, the *Klectro
Whistle" costs a Httle more than a good bell but then it lasts =0 much
longer and gives better service while it does last that the difference is
goon forgotien.

It works perfectly with two dry cells and not more than four cells
should be used. To replace n bell: Take off bell and connect the two
wires to the two binding posts in the base of the whistle, Now press the
button and the “Hlectro Whistle” will sound as long as the button is
pressed. Operates perfectly from our bell ringing trunsformers,

The whistle can be attached to telephones, or put in place of buzzers
In offices, schools, ete. Size is Ix214, $0 90
Hﬂn Iw H ‘v]l{ﬁtlﬂ'.“ Mmplﬂ'f-ﬂ ----- FhEg A F R e LR »

: Shipping weight 1 1h.
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Brass Upright Microscope

The microscope, gince its inventlon, bas always heen n part
of the equipment of cvery sclentist, whether ocenpied In re-
search or experlmental work, for pleasure or profit. In the
cndeavor to supply the needs of our customers Tor a good
mieroscope, yet one which will not overburden their freguently
slender pocketbooks, we have had the type here presented muode
to our order,

This Instrument Is made of brass throughont, 18 6% in in
helght, with parts finished In gold lacquer; o good looking nnid
lusting finlsh, Has g single lens objective, GIVING A MAGNILIFI-
CATION OF 25 TIMES. The Instrument comes packed in n
mahogany box, with one mounted object slide and two plain
glazs slides. To Toacllitate the handlivg of very small specl-
mens 4 pair of tweezers nre supplied. This microscope I8 really
. wonder for the price and will glve perfect l'ﬂ'ﬁlll“ﬂ for the
expmination nod study of Insects, plants, lguolds, 2olids, min-
crols, etes ete, An excellent article in every respect and one
WORTH SL00. NOTE SWINGING MIEROR, elzht 6% in, §
No. OGE2397 Brass Upright Microscope, ns ulll-.‘!."it'l'l.hl!d.$3 75 ~—

Shipplng welght 1 1b. . NO, CGE2397

Brass Compound Microscope
RACK AND PINTION ADJUSTMENT—JOINTED BASE—I'OWER OF 70

Here we show n micPospope that has all the
fine fentures you admire, such az fine adjustment,
TRIVLE LENS OBJECTIVE givine n power af 70
TIMES MAGNIFICATION, ete, The baso iz jolnted,
permitting of the most conyvenlent and best angle
th get lght on the oblect slide. The focusing nil-
Jnstinent I8 by a large kourled thumb-serew that
moves the eye section on a brass rack nnd pinlon.
The entive Instroment comes packed in 0 fne ma-
ogany box with ooe moutted objept slide and two
plidn glass-slides,  As thls micrascone ls uased with
very minote motter o tweeger I8 sapplicd to bandle
sime. In order to obtain the best results on trans-
parant objects the Ilght muast be thedown from under
the oblect. T'o mnke this n very simple matter a
chrefully hinged and Jolnted reflocting and focusing
mmirrar i8 part of the microscope, Yon can use this
appaentus for the stiddy of the tfinest plant, animul
and  ehemicsl formation, wlil perfect  suecess  aod
with o lttle Ingenuity ean perform, 1o conjunction
with #nme, experiments in micro-pholograpby, micro-
radlography, ete., ete,  Slze of complete microsenpe
is 8§ Inches, This imstrument sells Crom 510,00 to
=1eon gt optleal stores, ;

No. X280 Brass Compound Microscope,
ns i[l‘.‘!il"‘l'“i'tl.lp.......-.....+.... $8'00
Sllpnlng welght S Ths,

—

NO. GXIAniA

Made for the wan who hns plenty of woney to spend, this telescope 18
offered by us at a price within reach of everybody. The specifications give
but a fuint lden of the power and care exerciged in thelr manufaciure. Each
telescope has o brass body covered with genuine black morocco leather, A
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Marine and Land Telescope
(Continued)

brass cap is supplied to protect the objective lens from serptehing or damage
und there 18 o sliding cap provided to protect the eye lens. or focusing
:llnin; tilarﬁ- three brass siide tubes which fit Into each otlier perfectly, yet do
(¥] (a4 )
Note the following specifications earefully. They show how our prives
nridd ql;mli_tjr dre alwiays a causge for astonlshment to our competitors.
Object. Lens, size 14 llgnes, 1 7/16 in, Mogoifying Power, 20. Net

weight, 17 oz,
No. GX2808a Price, erth ... cicivinerraneiiinsnnissaniprassngsr $7'00

...... N TR L R e o A T B R N R SR B

Shipping welght 2 1bs.

The American Pedometer

No doubt you wanlk n great denl., Not only
do yui wnlk for pleasure or business but In the
ordinary routine of life.

How far do you walk? You don't know and
ean’t renlize unless you carry an Amerlean Pedom-
gter. Just hook It in your belt or slip it in
vour pocket nnd at the end of the duy there 18
n Hl]l"{ll'lﬂt!- in store for you, The Pedometer hus
recordedl your every stride upstairs, downstairs,
up hill, down hill ind on the fiat, The Pedom-
gter 13 adjustable without tools to any size
stride from 15 to 41 inches long, Simply measure
gize of one stride from heel to beel and set the
pointer back to that figure. Pedometer never
needs winding and reads from 1 o 10 miles on
Inrge scale and 10 to 100 on smnll scale. Reads
ke n wateh,

Regular wateh  finish, Hﬂuﬂfl,- and Intersst-
ing to every eue, but indispensable to the BOY
SCOUT.

Can you Imagive an instrument §o finely made
that it responds to every step you take yet e
=S m}] iu;tlimtmstiiul :.tlmr. In ltlua rrinu_v Vears we Hm*g

AAH BOlL e, less tHOD fi o« orerr lueve &Ver doime e
A 6717 for repairs ond those came bnek not beonuse
of fault in materinl or manufacture, but because of admltted accldent or
abuse from thelr owners. That's the kind ol an Instrument we offer you.
A dandy hlke meter and one you should always carry with you when you
go wilking., Yrice? Very rengonable as you will note. $1 15
No. AAEGT1T American ITundred Mile PedometBr., oo esveeess s .

Shiping welght 1 1b.

Absolutely gunrantecd In every respect.

Friction Insulating Tape

We earry a hlgh grode black Tape known throughout
the ecountry. Quality of thls tape is ruarantesd. WE DO
NOT li.'!.-iRH‘.'E THE CHEAP WORTHLESS KIND that does
not stick.

wo. BK1587 % 1b, Roll. Size 434 in. dlam, % In $0.20

'TEER LN EE e YRR R EE e &8RS

widae
Shlpping welght 1 1b.

'T |
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Binding Posts

These hinding posts are furnished nishep
nickel plated or gold lucquered. Ther are
made of first guullty brasz; Holes ate aecon-
rately  bored, well fitting set serews, and
highly polished. Bach post 1s furnfzhed with
a ) in. machine serew and washer (not shown
in 'Ihhlhn'ntinnur.

ENGEAVINGESE ARE ALL FULL: BRIZE

SRR R0A

.

g-2 B-25 8-

Each $0.15 Euach 80,12 Each 80,12 Each $0.1%w
Shipping Welght Shipping Welght Rhfrafrfng Welght Shipping Welght
2 Ibs. per dos. 1 1Ib. per 12 1 ib, per 19 = lbs. per 12

ey T &

B-24 e E"‘

En B0 Ea. 80.08 Ea. 50.10 Fun. $0.10 Ea. 0,11 K, 80,182 Ex. §0,12
Shipplvg welght any one of these sizes 1 pound per dozen,

£ LR L . .
Electrite” Binding Posts

Thesge binding posts are the most popular posts we
manufacture.  Being made of Fleetrito and having a high
nelished finlsh, they Improve the appedranee of any in-
strament from 5100 per cent. They are used on noearly
nl one apparatus.  Especinlly recom mend el fur Wireless
Instruments, as they prevent grounding or shorting, when
the hands nneonsciously toneh them,  They e mitde only
for 8/52 serew, glze 3x15 ju, No. AIK191D bas 5 parts, Na,

ARKT20 hns 4 parts,

No. AKI01Y  Binding Post, each ..... wEE e $0'10 ;

Rﬁ- fllilmn Biﬂdl“g Pﬂ-‘rt—‘. E“d‘ R $0'10 -mlﬂuu AHI?]S‘
Shipping welghit per doz., either No., 4 oz @

BATTERY BINTMING

Ea. 30.04 I'OST as used on all dry

$ batteries, Made In Hrnss

)L ALY, Wt ¢4 oz, only, FPrice each S0.04,
o s L oL i,

Shlppiue  welght 1 ib.
por 1.

NO. D1§2 per 12
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NO DER FOR LESS
OF THIS MATERIAL T'HAGMH 50 ¢ Ac:L:ElE-T,E.D

o023 O 24% 025 026

3 —1 g N :
y, @3 (&) ¢ )&

==

03l

No. 'FI]', Brass Lual Detector Spring. 2% Mo. 011, Brass Niekol-plated HWexagon Cap
in. long, & In. wide, 1/64 In, thiek Thiree Net. % b hieh. %% in. diameter, tapped B-32
olps paos 8-38 serew, Prics eneh, $0.14. theend.  Prico each, $0.02%.
= Hrr__ HE 5t1.“..H’-_'.L“ S_pfl.ng'. =% In. long, Mo, 012, Stenl Gonthet Plogd.  Rilver eonticd
n I |’|l_-.|l.l_ 1_ -l... .”I thirx, |_.I'il. in. wide nt I eemte = in. dlnthoter: I'L Ao nmh by
ti,  Haole ||.H«.|I'"-. b ._r_lll werew,  Price ench, $0.10. LL {nl thilek,  Threod B-30 Pries each, $0.08.

No. Q3.  HNickel Switch Blade. 2 in. lang, No. 013. ‘Waiher Serew, from. 1 in. long
ARS8 S Holo' phsses .33 wereir. Price .9 fheemd,  Washer 350 In.  dlavoeted Dar
eagh, §0.10. s 1o ‘ 1. i ik
”H.{:I. I:}|-1 Brass :'Ht:ﬁ:d-:d l'FI:IHiin Switeh Blade. IH“‘D]-':‘ cwiteh  Paint LArgd hrose
13y o, long, toroed over end 3% b Hole passes takeal U In 01 haod 3% A0 dlametes,
§-32 serew.  Rod 3% in. wide. Price smch. $0.06. F;T::‘:;ﬂh s.n_::;in.nitr head, %4 An. diameter

Mo, 05, Brass Poloter, Nickeled, Pollahed, 1% O e tieh Polnt. B, wlckatial, T/18

in, Jomg. Hole passes 8-82 wperow.  Ench $0.06. - : A=
No. : , {n. onder Wead, B-32 thread, dismeter G/16 In.
o 06 Brass Deteetor Cup Spring. Top Price each, $0.01.

of rooid part takes enp. 1% ine long. Spring : * 4
wtopk.  Hole p;;---;.;h,: 8-32 werew.  Ench ls_u,llu_ o No. 016, Brass Nickelpd Switch Point. 3

Mo, O7. Slotless  Screw. Flosil - nlekelud, in, under head, 5710 In iliametier, 3-32% thriad,
1% i Jovp. 5233,  Price opch, 50.03 Price ench, $0,01.
Me, OB. Siotless Serew, Mend  niekelin No. 017. Radio Switch Paint. Brass, nlckel
1% o Jong ~ 8-32. Price each, $0.03. plated. % I dlumeter, % i, high, tapped
Mo, 9. @rass Poinfed Sorew. H-42 thrend 0-29 {hremd. Pries doz., $0.13.
a5 ohown, 1% in. over all.  Price each, SO.OE No, 018 Henwy Brais Washer. #/16 in
No. 010. Plain Steel Red. 25 in diameter. diamoter, 3/10 G ihick  Hole posses 8-32
1% in. long.  Priee each, $0.01. gerew.  Price each, $0.04,

ALLOW A SUFFICIENT AMOUNT FOR POSTAGE
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OF THIS MATERIAL 33,7857 fon Less

No. 019. Hnurled Brass Piees. 9014 In No. 029. Fibre Pieee. % In. diamoter,
dlameter, % In. thick,  Hole tpped A-32 Dot in. high, hole 3 in.  Prica sach, $0.03.
does. pot pasy wll the way threoogh.,  Udied  for NHo, 030. Black Wood Pieece. 5/18 ln high,
Spark Gupe, Doteetors, ele, Priee each, $0.03. *w in. dinmeter, hole passes 8-32 scrow.  Each,

No. 020, Brass Washer. Dimmeter 34 in, S0.01%s.

3/32 In. thiek, hole 210 In, Each, $0.01\;. Ho. 021. Fibra Pleen. % in. high, 2& im

Mo. O21. EBrats Hexpmon Not.  82-32 threwd, dlamoter, hole puasesi 8-32 serewr.  Eaeh, %0.03.
d/64 in. thick, dinmeter 3% f.  Dozen, $0.12. No. 032, Flbre Pieee. % in. high, 5 o

No. 022. Knurled Fibre Ring. For Detector dimdioter, hole panes 8-32 werow,  Eaeh, $0.05.
Cupp, ete. 13 do. dimmeter, 4 Ino thick, hole Mo. 033. Wood Pleee, 1-1/1% fn. high,
13416 In.  Price each, $0.06, . . B In. dinmeter, hole pasdds B-32 sirew.  Easl,

No. 023. Fibre Washer, 15/10 o diameter, $0.05.

1710 ln. thick, hole 5/16 in. Each, $0.02. No. 034. Biack Ebony Enameled Wood Pil-

Ho. 024. Fibra Waaher. 19716 In. dinme- far. 1% In high, 7/16 o dlameter, hola
tor, 8/02 I thick, hole 5716 Lo, Eaeh, $0.01. passes B-02 serow.  Price emeh, $0.05.

No. 025, Fibre Washer. 5 In. diameter, Mo. D35, Wesd Iestrumant  Base. Ma-
1718 In. thick, hele 2/16 fn. Doz, $0.10. hogany Imitation finish. 934 in, dicmoler; 134

No. 026, Fibra Washer. % In  diameter in. thiek ‘Ivo loles pussing 2-29 serew 1%
1/10 o, thigk, hole 3716 ln. Dez, $0.08. . apart.  Price ench, $0.10.

Ne. 027. Thin Fibro Washer. 30 fn. i- No. 036, Wood Instrument Base, % in »
ameter, 164 in. thiek, Bole 5/32 o  Der., 2% In, 3% in, thick. Bevelad odpes. imitation
£0.06. mahogany finish,  Priee each, $0.10.

No. 028, Fibre Washer. 5710 in dlametes, Mo, 037. Steel Nickal Bell Gong. 24% in
Y oo thiek, hole 5722 dn.  Price doz., $0.10. dizmeter,  Pries emnh, §50.05.

ALLOW A SUFFICIENT AMOUNT FOR POSTAGE {OVER)
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{Contimued from preqwiing page)

L L ]
No. 038, Brass Nickel Plated and Polfshed ass
Horn. 13b dn. dbimeter, 1% in. hizh, lower Magn&tll: Comp

Tiole fe o To De publ on leliplione caps  for This fine o
loud-spnking telepbones (mam out cap Lol | compass which 4 -
gnd tom born rim o oeer).  Preiee dnch, $S0.15 gliould not be 4 % MR 2N
No, 039. Hard Rubber Composition Deteclur wdged by its 4 )
EI-'III- :{ in X :3 I”. ll{ im  thick, }[ﬂﬂ.ﬂ to fit {““! "irhi“. IH A I'I
No. 044 standaml.  Priee wach, $0.20. exveedingly se- [k
Hﬂ. I'HI'.'I'. E'tﬂﬂj "i:hlﬂ ﬂf" Eﬂﬂi. 1‘-’5 In. "I“‘“ltE‘ lii‘ili"ﬂ-
Ulameter.,  Prics vach, $0.03. g :

Mo. O4L  Teloghone Recpiver Gas2 and  Gap m"””I:;. oA
with Diaghrigm.  As wsed In all our telephom HLE L
ritwivers.  bor plopes, trananitliers, ete.  Prigg | Strument 1 8

complets, $0.25. warranted to L

o 042, Gray Hoern Hard Fikre Driving | b & #necoeate, -
Gears.  Teoth  wecurntely  migehined, 1% D Its nesdle will . NiO. AF1385
dipmeter, e i thicle  Center pole % in | always polnt NORTH, and it there-
Frice each, 50.15. fore 15 Invaluable for erlentatlon

No. 043. Telephone Spoal. WWith fwn 15/10 | purposes, It 18 extremely sensitive.
Jf_1'r. ‘|'!|_!1':‘|,-'.l IJI'IliII'I _ill!d l:l|-l|-j,,[l. E'HII:T, 1""[“;!. at bottom The Hlﬂgﬂl’*[l[.‘ action of an 1"|l‘l-'|.'1"1!‘
oF =22 { vk, 't 0 teliphione  peveivop & ) . FIE =
ileil, Wind yoir own meeelvers Ench, §$0.10. iﬁl"t‘ﬂt f‘ﬂurlfl mfi:;]‘ ﬂ'-‘-l_ll,:',h" 1“ i!,l 'Lllt'.'E'il'LEl..

Mo, 044, lekel Dateclor, Standard, 17k In. 'IEEEIII t] e, T metal casing Is
Wb over @il Fite mie 40 hinee,  Top halp | TLC plated nm ]”Tm}' pollshed,
toppad. for o 8-32 wrew,  Tei ipaer hidlis s Ingtrurtions tell how to use this
K22 wrmew,  Prioe enel, 30.20. Instrument for erientation purposes,

No. 045  Iron Horse-shoe Magnet. Nickeled | telling polarity of muagnets, tells if
1% in, dong, rod % o, dinneter, Eagh, $0.10. | an eleetrle wice 15 “allve” or “dead,”

No, 046. Brass or  Alwmioum Spark Coll | making a voltmeter with this com-
:"”"“tﬁ' B, m..hx“. 7. 2.n deng 12 | puss, ete., ete.

e withe, & Ing hight eroter bho'e wpeped, o | Sfee 10 - atapr 1/ ] -
gide holen pusts 8-38 derow, Price each, %0.20. HH.L-JE 13!‘_&' dlnmeter, 14 In, thiek

No. 047. Large Bracs Knurled Vibrator Serow, et hehetle Oumpaes; W
To it above, with spiedl ehoek sddng. Lo tions " $0.15
Y% lu, dlameter piativum cantact for 1 in spark ey I.. sigazsnd "--'.*?I. .I:- .*
eoils.  Price each, $0.50. dpplug welgh oz,

Connectors

These hamdly connectors are used a good
deal to make any sort of temporary connection
nnd their use will be_plain to everybody, Used
especlitlly to connect Wireless Hond Sets to the
lustruments, When through recelving messages,
pull connoctor u}lmrt and pat phones away. There

= are, of course, hunidreds of other uses such as
NO. CEIN for vonnecting portable Hghts, chandellers, small
. niotors nnd,_any tempnruri.' conuection  which
must be made and whmade gulekly, The connector I8 very substantinlly
made and will last a lifetime. Tt will earey from 3 to § amperes continu-
ously without heating. You should have one around at all times just for
emergenty work. $0 35
No. CETMO  Separable Conunector, complete, eath....covvesnnsnss #
Shippinge welght 4 oz,

The “Electro” Sol&ering Quthit

R Contalns soldering iron, seraper and
L bar of finest solder, one box soldering

e e 7 ) T R snlts, nnd full directions; all encloged in
."tjEEF*ﬂﬂ":‘i'i’!_“HH‘?‘i CASHET | handsomely finlghed box.

No. CE144  Solder Outfit
NO. CE1144 Size 12%is1taxe b OGS $£0.35
Shipping welght 1 Ib.

Dear Sirai— Enaston, Pa.
I am now In reeelpt of the Soldernll. I have tried It and 1t works
fine, and um well pleased with It WILSON PAULUS,
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BELL AND TOY TRANSFORMERS
The “Electro” Bell Ringing Transformers

The Bell Ringing Transformer to-day iz very rapidly
rﬂi; lnclng the battery wherever niternating corrent is nvnlf-
wble,

These transformers tnke so llttle current (4 witts
maximum) that they pever cause n meter to register, in
other words THEIR MAINTENANCE COST IS NI1L, All
transformers are approved by the Nutional Bonrd of Fire
Underwriters. There are absolutely no moving parts or
contacts to get out of order or burn out and every trans-
former will last o lifetlme,

Type I.W. will ring 2-21% in, bells through 50 feet
elrenlts simultnneously, and type A runs fve 234 in,
I{allaut“t.l?nugh li’r} ft. ¢circuits at one time,

Ne. BNGT0S Y“Eleetro' Type KW, Bell Binging
Tnuliu!'urtllt-r i L .................... $2"'00
Type JLW.—Size o7exBiix?  Shipplug welght 4 1ba,

No. BFEGTM “Electro” Type A Bell Ringing :
TroansloFmer ... .. A R i P L3 $2'65 '
Type A—Slze 4% x$)ix255, Shipping weight 4 1hbs,
Prices are for sixty eycle current and 110 volts; for 4

85 or 40 cycle or 220 volt truusformers dd $2.00 ‘net, o, HBITEGTH

Speed Counter

The uses and need for a good low priced spoed Indieator nra 8o ap-
parent thoat it is Imrﬂl{ necessary to repeat them, yet just a few Hew
uses may be of interest,

To test speeds of rotury spark gaps, rotary quencled gaps, rotary
converters, plonographs and victrolns, tivkers, lathes, grinders, winding
muchines, ete,

It can nlso with a little Ingenuity be attached
to lathes and winding machines to show nuomber uf
turns wound on coils and in thot way making it
possible to wind several or n great many colls ex-

m-tii)' nlike. A hundred other uses will be discov-
ered by the person whon owns this very Landy yet
repsonably priced revolution counter.
This fnntrument hns been designod to mest the
demands of the experimenter or professional wish- M. AGEGBGIS

ing to obtain a rellable Instriunent at a moderate

coat. It is entirely enclosed, and therefore §s dust Frﬂnf. and net aa apt
to Injury as the old type specd counters in which the gearing 18 ex-
posed, Bquipped with ball bearings. An extra rubber tip Is furnished

with the instrument. Slze over all 27ex7% 1in. $
1.75

No. AGE 6518 Speed Counter. Pelee, eatll.cvsisisnrsssrrsssnsns
shipplug welght 4 oz,

Gentlemen t— Birmingham, Ala.

I recelved order from you consisting of $3.50 Dynamo and s Rheostat
and p $1.80 Eleciro Baitery motor, all of which I highly recommend. They
are cheaper than nny other and do twice the service, The Dynamo stonds
an overload of 10 volts and about 8}i amperes. I light my eodire work
bench with it. ANO, M, BICH,
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The “Electro” Baby Switches
Our “Electro” Dalv Swliches " -
||111Eu|}tlrlrt1il_!.rpglltinu lnu?fl;.l.f:“l'ﬁI:l:L wnant. JEJ. L‘ Fg

=

For  shmplleity, neatness  and -
bigh grade appearance they are '
mbmatehvd, 'I'lu-_!.' ure no ilonbt e,
the =ranllest switches of this kind =
o the market to-day, The Lases NO. BRK1
dre of anolded hnrd robber coimpositlon. Al metal parts
are of jure copper.  Switel handles are rubber insulated,
The No. DKH switel Is remarkable for ft= novel guick-
throw movement, anil thofe pre three aunp-cateles to keep
the liandle In any of flhie three positions, no aQmount of
Jurring being able to lopsen the Landle in any of the rthree
NO, DES st o,

AN IDEAL WIRELESS DETECTOR SWITCH.
Base of No, DKS Is 1% x21 in.: buse uf No, BE1 I1s 1 1/10x2 1216 in.

No. BK1 &, P, 8 T. “Electra”™ Baby Switch. Irice, each ...,. $0.20
“

Nop. IvKa L T, “Electro™ Baby Switel, rive, cach ... .. $D 40
Shipping u‘ut:.:i:l. vael style, 4 o8, .

Standard Porcelain Insulator

These Insulators wil be found entirely satisfpctory for
i Insnlating recelving aorials In wireless telegraphy, By using
a oumber of these n series nn dorial Tor =end ng may be In-
sulated and eon be ysed on spark colls up to 4 iopches. Not
EES thlj“::] 15 dox, solil,  Slwpe {ﬁt_‘] 1_1;1_ 3

No. AHG373 Insulator ns slescribed, *eive for
NO. AH6373 Shipplong welght for 6 picces 1 1bs, $0'13

Porcelain Cleats

These cleats mny be used for varfous pur-
poses uslde from thelr regular uses. Many ex-
perlmenters =y them for insulating aerials and
as such prove very satisfactory., We do not sell
- lesg than G dez. pairs. Skee B14x114.
= a g No. A3l Cleats, Price, 6 pairs. . ., $0 12

NO. ABG271 Shipping welght per O palrs 2 lbs. ’

Induction Coil Core Wire , [, i fs used by s

Number of pounds per complete core in transformer coils, Annenled

5
(Sl

ilecdmal fractiong o 1ha, r{.'l.'l:;u. l';l'l'l.t" glue f2 No, ?E Illir

T & 8. The wire Is perfectly

Lﬁ?ﬂ."' ] y 10 12 | 24 stralght, maecehlne-made anid
i - g comes in 8 10, 12 and 24

Diateter : I fneh lengths,

e el ........ 0.83.., 0.41.., Q00 ui ssan Cnly sold by the pound,

g_i I: frerE R FrFa J‘EII' -ig?!.l l;g'll - W E Hﬁ{ Bl;:-ﬁ.;'u l“'lu.'!i“n c u‘ 1 l

4 : A e o .TE-.- - " 1- L] 3.35 Cor A “’lrr!',

T e -sasanse LO2.., L2R... 1.62... 307 ot ol | P $0'25

1 e seemanes Lddii. 1467.., 200... 400 DIMENSIONS AND
174 s el B O « 1LOG9... 2J1..,'253... 504 WEIGHTS OF ITRON
15 g vesdrnss Wil .. 2080... 5.18... 625 WIKE CORES:
1 . crmrrren BB ees Hilbess S3.TB. . 758 EXAMIP'LE.—A core 18 de-
g % il 8000, 335.., 4.50... BOD Elfed 19 (nehes long, 1% in.
1% " ces-vene 08 GAL.., G18....12.80 dinmetor, Reforring to table
2 ol cee 538, . 867, .. B.00,...16.00 ahove we find at the intersee-
215 " eovissne B0, .. 8L, L 10010, .. .20.80 fion tie wele it 450, (MThis
2% " ... 8.88...10.40. .. 32.50. ...25.00 s 550 LB, not 51.50,) Now
2 YV Ciiiiiee ven e 1T80, 3610, . 3050 multiply 450 1bs. with 25,
3 e R 500, . I800. ., . 36.00 (price per i) and we have
ir'u' b 4 »2-5 = SI-ET."_--- ]JI‘I-:';' ol i,

Soloplug welght of puy of the above per Ib., 2 1bs.
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Books

nud Angtruetive,
binding,
vou aize,
a hag when boying o book from we,

and you swill galn lmowledge,

Othera sell books by titles
thom and are oot ashamed to tell you what Io belwesn thele covieri

On the following pages you will fnd the largest collection of popular priecd technleal,
selentifie and semi-technical books found in any but a few book cataloge
earefully read by our enginesring stal to inoure our récommending anly bools Doth authorltstive
The viriely, we hkoow, I8 lapge, the gualit
tﬁm' ole.) is in mll cases axenllemt and yom will

nding, number of pages, |lostrations, ete., s that you are never buying a eal ln

Every hook has bean

of the books themsslves (Le,, paper,
find in every instince thol we give

We moll books by what is In
Iy Lools aud read thoem

NO. AX755, OPERATORS' WIRELESS TELE-
GRAPH AND TELEPHONE HAND BOODK
By Vietor H.

Langhter, A==

pomplete . book,

glving  higtory,
tonitruc-
tion and opera-
tion of wirnless
gtations, with

il riles, eode,

ete.. o nob-

technieal  lan- FfN
punge,  Ts 79 Pl

% jn. sho: K

bound in sube

stantial cloth;

eontdlns 210

phges, with 48

ITlustra-

thone and 0O

full poage hplf-

tnnes af wire=-

legs om 1L 8.

dips and lln-

ars
Priea, $1.00

wil prmolil

NO. AAKTI3 ELECTRICAL TABLES AND
ENGINEERING DATA.

By Horstmann &= — =
Tastoy, In  thlshS——=
ook the  subjeris i
mre arranged Juoonls B
phalietlenl arder. Tig b
srope I8 limlted tofg
mastlenl Lnfarmmtion
ahich = dally ehllind|
for, But scldom|
wailnbis ot the timeg!
mod teedel A Jarge!
miibee of talbes el
provided to awslel i)
the  ealeulatlon  of
nlmoat  wvery  con-
eivable proh Iem
with

whidh  plees
triciand hwve tu@
deal, thus  saving
famy  bopes of gkl J
s Wgeime, Ko, AAKT43
ln:-u’f Pages, Pocltet Bize, Limp Cloth. 1Hus-
il
No. AAK743  Priee, somt propald. .. $1.10

ELECTRICAL
TABLES anp
ENGINEEHING DATA

B ST NN w TOUSLET

| HO. AX2B3. WIRELESS TELEGRAFHY AND,
TELEPHONY SIMPLY EXPLAINED
by Alfrml P
Morpan. ‘This Is e
undoubtedly on o
of the moyt com-
plete and enmpra-
henmble  treatises
pi Lhe mubjeet ever
publliied. A closs
sludy of Its pages
will enable ooe to
muaster all the de-
tally of the wire-
lews  tronsmission
of me=sapges.  The
author haws Aol
b lomg-felt want
and his soeceeded
i furnistiing &
loeld,  contpribin-
Il-lhlrt t]'xtrllnnul;luu
i elmple langunge
of the theors and No. AX283
proctice of wireless telegraphy anid (elephong,
Cloth boumd, 1010 pages, 100 engraviogs  Hiza

Yx5% In
Prite Sent prepald, $1.00
AT HIGH

RO. RX255 ELECTRICITY

By Weoryr L.
Traystmm. Tlin
trend of eléctrieal
wirk Is  toward
poetentinls. Oanly
n lew pearm Ago
200D volls wad
siiillered -
onlly high, but st
tlie pregent tlme
We o sy pressires
1 Migh as GO.O0D
mlte, wihile that
of 110,000 wolfs
Is not ureommon.
Thils wich v a
prnctical  troatise
on high-frequency
currenta,

_,_._.--";" = < .
. ;ﬁ-i" APt s
\ i‘:.]." r.':.'_ H o ;_._q:rh

RN S eeive,

L

L L =y ¥ g

-

-
P

: No. BX255
Hendssmely Dot In clothy privted o larme
type on goold  paper sl profesasly iogtrated,
Gfrs B eTi jn., with 141 Ulustrations and

247 paped. o
Price, sent prepall. . . L RIZ00

Dear Sirge—
fieg to Atate twat :Enr order was recoived
would net sgll for' 3154

Santa Monton, Calli.
The Gavernmont recaiver 1

in eondition.
vood HERBERT BOEHNNE.
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EXPERIMENTAL WIRELESS
STATIONS

N0. AEK253.

Ry Phillp B,
Edojman. A wire-
less schonl In It-
geif, becanse It en-
ables the moders to
budid' thelr own ap-
paraios, o gtudy
the prioeiples of
wiraloms  transmils-
glon, W perform all
cileulations, —uiing
slimiple  arithmetls
only, amd o design
an s uffolent
stitions  aomd, in-
struments. A book

ND. BBE300. AN ELEMENTARY MANUAL DF
HADIOTELEGRAPHY AND RADIO-

TELEPHONY

— By 1. A. Flem-

= el np M.A., D.Be.,
F.B8 A book
which has been
altiost unirersal-

Iy ndopled mz w
text-biok for the
study of the sub-
Jopts 1L covers,
The author iz un=
qQiiestionahly  one
af THE GREAT-
EST AUTHORI-
TIES ON WIRE-
LESS TO-DAY.
aiid hls work

e metie, | Contnina seores
Pl thme= aod Hivboyssav-
Ing tobilew, dlin mles,

peidelles anid  short-
el of  (REEDETOE,
Someehanless  wanl -
surntin Concintly
aud . eiearly wtatel [orf
A practicnt usn ol reaiky
folerrri,
Trth revissl, a1

v laegel anld greatly Ith-
o - l;hll-'r'r'l alltm el
s boiimil, poEkel s
19 nopoe

Ko, EET48
Prlge, =ent prepald .. K0.55

ND. BE751. HANDY VEST PUOKET
ELECTRIGAL DICTIOHARY
By Wm., L. Webws, ME
Coutalos wpwards of 4.800
words, terme amd phrases em-
played In  the eleciriel
definitlons. Embodles many
af the foatures found in elec-
trien] encvelopedian, Round
In eloth: glee G2 In.,
with gold odges and indevad

cerees BOZ5
Bent prepald.

Priee

No. BET51

no wireless amatedr worthy of him,

can afford to keep Bound lm eloth;

frem his bookshelf. glza 6x0 in.; eon-

Ko, AEK233 Bound In eloth; taing 240 pages

conteins 2824 pages snd 68 Ulustratloas. No. BBE3QOD and 154 Llustra-
$ 5 Lions,

Pricn Bent propald. ....... .. 8$1.50 Price  Sent prepald .o.oon.s $2.25
N0. EETA&. ROPP'S EI:.Lﬁ.Ptﬂzﬂflt This NO. ACE745, STANDARD CYCLOPEDIA OF
w well-knawn book 1s a ! RECEIPTS

,f}mtl ' ﬂhmt mlii ."Tr
G g ieryutdy liaving 10.do By Chas. W, Frown,
e I jEﬂ:;{:l:ﬂl;:;ll'_.'i'i,_, ]tﬂ_l"l’m: This book s worth Its
lof shorf-euts in arith- SR aght 1n goith, Ay

o elesleling actdrats
| information on form
= will fnd this book
ogold mine, Contoiog
oy Ehoan one {haug-
g2nil chivien recipes Tor
wll o klueds of projatz-

HIEE Perfumeries,
Litks,  Paints, 0119,
T¥arntdlics,  Linimoute,
j Uves,  Kloeldngs, (-
munts, EBxtruels, Soal-
g Wax, Presarves,
plhe,  eln, Vi lualhla
ACET45 Gindging Tabies.
Cloth bound, 459 pages  Hize Sx5% I

Prige, =ett pirepadl ..

$1.35

N0. BE294. TELEGRAPHY AND HOW TO

LEARN IT

Treats of the electro
magnetle telegraph s
its mimpiest forni, and
with af Iostroment and
pllitle rrmnt'h'-e you will
be murprised how mapldly
this hookk will help you
adrange  Paper  bind-
Ing. Sbte 0%zdi% In.}
cintalng 112 pages nmf
20 ilfuatrations.

Prics

Sunt

$0.25

Ry Y

No. BE294 propatd,
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NO. EK752. STORAGE BATTERIES.
STATIONARY AMD POETABLE

By J. T. Nibleit,
MLEE Cootatun sES
clear exposition of L4
princlples
the nctlan ‘
tnttorles, with instrue-
tions rejedndloe oo
struetion, cure  A0C
niblntenamee,. 15 pock

gt oslee, 4%E0%% In.,
with full sili’ bind-
Yng round eopuers
rod wslges: eontalu
|00 poages aod 3T Al
[ustratlons,

Price. ... S0.50
HSant prepald.

STORACE BAFFERNES

NO. AAKT744, ELEMENTARY CHEMISTRY
SELF-TAUGHT
By H.

Roseoe a noal
LELlLntt
Brocies. This
Lok prosentzs
the mast im- R
portaut  facts (REE
and .

15 .Y
1.:I'ﬁn angl fn- N
Lelligent mon- 3
Bir, B8 Elite
il to tho Te- [y
rogulre- [
monLs of siu- ,|l
dents & oo [RLS
athers
muy
necquire
n Roowledge
ol wlementary
chom isEey.
contalns
el

m“”m (VR | — HU'. ﬁlmﬁ*‘
the following suhiects: The Atomic Theory.
Chemleal Combination, Combinlog Volumes of
Gases, Determivation of Moleculnr Welghts of

Ganes, Flame tnd Combiaiion of Jilro-Oor-
hons, Liguids, Matter, Propectles of Gises,

Propertied of Solutlons;, Velums of {ased. The
Eliments,

In the present wholly reyvieed edition ses-
eral  ehapees of Dwportande have been ' moda,
papecially s rogueds  the arrangoment of the
prganle portion of the word, which will gini-
Erliff the study of this brasch, of the seleyee.
o wililtlon to this change of form the au-
thors linve endeavorsd o keep fhe ook up o
ihe Il of the selenes of the doy by Aneert-
fng the most (mpurtant diseoveries whivli bave
beem made duriig the last séven’ years

Enlurgcd, 280 Puges, 50 Ilmstratiouns, S

Plex® i ok,
Mo, AAKTE4  Price, seaf prepeid. . . $1.10

|

NO. AAK742, THE UP-TD-DATE ELECTR{Q-
PLATING HAND-BOOK.

By Jamsd T Weton, A
manisal of wseld) (oformi-
tion for platers and others
who wish to besome ac-
imidnted  with  fhe  pemeti-
cal et of the clectro-de-
pesktlon of melals  aml
thiglr  allays,  Ioeluding
ettt bag of Hietals,
dleetro-depuaition of alioys,
elertro-pluting iy,
clectro=plating  solutiond,
glovtro-plating npparalo,

109 Paged ol over 60
Hipstratlons  With Nu-  No. AAKTA2
nerous Tubles and Usaful Hormulaz  Poplet

Blze. (Clath,
Hni. AAKTS2  Priee, sent prepaid. .. $1.10

0. EE747. PRACTICAL LESSONS IN
HYPNOTISM AND MAGNETISM,

Daly  au-
thoeized  odl= o
L by el

Lawronce. The
authne, L. W,

Ihe  Laurencs,
fomons  Ice- § Y e
1T an HET'HI{'HE”SME‘

e maon = ke
strator of the
Lustitute o §
Hypoo=[EEE
tham pmi] O M
eult  1IMilos- S
ophy, wmviis
{p this Yook g
i a sliplog
mamuier ol 1R
thigy piiesberlog i
af  ocenitiam. &
it 1s o resl
proetlys
el eougpe i
Il gy pon o =5
Jam anid vital e
magnio=-
tism which
atetts Tho

pludits - it mmon  somEE

gelf- fmatruetion

Slae
T!-':I-J:t-‘lt"l 1“ -
Prige, sont propaid .. 80.55

MD. AX756. TELEGRAPHY SELF-TAUGHT

A vomplete manweal ol N
Tastruction, by Thesidore
A Eillwirn, M.A., fnotre-
for At Amerlesn Sehool of
Telegeaphe.:  UCoptpins  wll
Informntlon  neclusry Lo
the  atudy  of  telegraphy.
Explilivs sudible alphatut
syatirn;,  Bound b elath;
size  GlexT%  In,  with
150 pages, ond 100 (ys-
TaRE b

Priee,

plaln,
lasii—propared  dspeeinlly  fur
Paper bLowd, J08 poged, Hhrtrated.

upon o

renl preenadd

$1.00 O
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W0. ABE758, ELEMENTARY ELECTRICITY
UP TD DATE

By Shiney Avimer Small,
MA, LEE Be&gios in
the form of o catechicm of
alectriclly, @gradunlly cop-
ducting e reader throagh
principles and theory of
eleatricity,  Bubstantially
boond In clalli: slze G3cx
and 206 {1Hstrations,
7% lp; pontalns 500 poges

Prlee ..... $HL.25
Sent  pregald,

STANDARD ELECTRICAL
DICTIONARY

By Prof. T. 0'Conor
Bipane, A practical hand-
book of roférence cotitalin-
fng definitions of  about
G000  dlstinet words,
torms: and  pheases.  The
definitlons are  berse apd
conelse and  inclode  every
Lorm ueed t'}l.l':leﬂriml sel-
eove.  In Ti4xdis in. In

Ho. CX277 efep: contdlns BB2 poges,
803 Mustrations, eloth biodlng
$3.00

Prico

.
=0
i /NS

T E N R E P E N a &

Benl prepald,

FUL ELECTRICIAN
By Pral. T. 0O'Conor
Bloane. At lmterastiog
bhook from eover (0 eover.
Telling 1o slmplest lan-
gunge the suesst and easi-
pet way to become o sus-
epsful electricion, The
pludles (o be  folldwed,
methiods of worle, Acld of
operitlon and the require-
Mo, AX2866 ments of the sucossful
frin are pointed out amd fully explained,
Containa 902 papes god & [Hustrations: elodl

bindiog; Tiaxils ino. size
Fr!ul [N E R RN R RN RN RN $l.uﬂ
Bent prepald.
HO. AX757. ELECTRICITY MADE SIMPLE

By Clark Caryl Haskina,
Ju=t iba Dbook for hégin-
perg amd  elerieal worlers
s il whoga opportunities  for

! guining  Information ob
¥ electiiplly have been 1ioi-
fted. Cloth hinding, size
6137 In.: contalny 238
poges and 108 illustra-
tiona.

Price ...... $1.00
Bent prepaid

MHe. AX757

ND. AX754. EASY ELECTRICAL EXFERI-

MENTS AND HOW TO MAKE THEM

By L. P. Dickingon.
Condugts the readar
1 a  carclully
planned series of experl-
ments  which explaln
prioeiples and Jaws of
glectriclty, while fa-
millarizing the reasder
with Jlr leal epparniog:
Bound in ejoth, 4%z
ThW In. siwer contalibs
220 papes. 110 [Jllus-
trations.

coe.. 81,00
Hent  prepald.

Prics

pages, BAEx® in., with

NO. AEK292, EXPERIMENTS
Phitlp E

pally remirk-

It ool
a8 mod deal mare.
Bound 1o dloth.
Contalns a6

200 {MMustrations,

Price

@@ ERE A R EEEE AR e L

Sent prepald,

NO. AX268. ELECTRICITY SIMPLIFIED

By Prof, T O'Conor
Blpane, Alms to malio the
subjest as plaln as pomsl-
hle and to phow what the
modern eoneaplion of clee-
teielty 1s; how two nplates
of  Jdifferent metul, im-
mereed o aeld, ain send
a hmumﬁlga nrl:ll;l;imllﬂ th'}
: glnbe; how a ndle o

No. AX268 copper wire rotated by a
gtewm engine ean be the apent o Jghtlog
pir streets, what the wolt, ohm and cmpers
are. and what ligh sod low tension medn;
and 1o answer the guestions thut perpetually
wrlse in the mind in thiv ope of eleciricity.
Is 7315 in. In size:; coptalos 172 papes and
22 illustrations; cloth bBound,

FTIE“ FEA R R E R R R R W $Lm
Bent prepald. L
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NO. BE263. WIRING A HOUSE

By Werbart Frath
Bhows a heise al-
rendy  bullt; teils
just how to  astard
sbeut wiring it;
where ta bBegln;
whnt wire Lo use;
how to mum it ne-
cording to InsuTanse
mles: im fact, Junt
the infarmation you
aeeid, Dipgcliond
apply equally to a
shop, Bound in o8-
per, Bx5% In.; coo-
talnn 21 puges aod
¢ fllustrations,

Ho. BE263
rrh P AR R N T ] $u'25

Sent prepalil,

NOD. AEK254. ALTERNATING CURRENTS
SIMPLIFIED

Py Fimer E. Bums, B.S,
All About Ailternating Currents

It 1 tho alm of
thiz book to give the g
mudent worker such o
elanr understanding of
the aetion of an ol
terpating  current &5 g
te¢ form a safe find
mire  Toundation for
hils wotk.

The book 18 not &
mery  dexeriplion
the warions types of
alternating - ocurrent
machinery, but i85 o
cloar cxplanation of
the principles which
onter lute the opera-
tion of name.

ALTERINAI NG CITRENTS
S MPUFEDS & &
' E:E.!I.IJI.HF

. AEK259
Hundsomely bound N
o cioth; printed In large iype on rrira
quality of papor, pnd profusely Tllustratsl
rth' sagas s rssa s @ EITYE ﬂl_.ﬁ

Seot prepald

NO. BX762. ALTERNATING CURRENT.

Theors. practics and din-g
grams. By Henty Q.. Horst-
maon and Vietor H. Tousloy. |
A practical handhook for R R
gleotrienl workers, giving F111] F- iy AR
information aud gxplanations -
#f alfornating corrent thatty. B
Pocket slze; bLound  In fuil
iimp leather, stamped
gold, with rud edges. Con-
taing 200 pages and over B
190 loe drawings, with
useful tables.

F"ﬂﬂ T Y RS R 52!00

Bent prepalid.

e

N0, EX256. THE SCIENTIFIC AMERICAN

CYCLOPEDIA OF FORMULAS

The Most Complets and Authoritative Book of
Receipts Published

Edited by Alberd

Hopkins,  This
saluahle work 15 &g
u::fnrn!i.’u}E t.'umpluminﬂ
of about 15,000 EER ;
nelected receipts m.-:Em;'ﬂé
n}ld rm}unﬁgtw. .'Emmr t!ﬁlg!:r.ull
of which have here= B
tofore  bean  seerel. ﬂﬁﬂu\'}:
Nearly every branch PGS
of the unelul orts
and industries s
reprosenbod. Naver
befare: bas sieh o
large eollection  of
valunhle fornmlna,
peefol to pvecyono, g
been olfered fo. the
publie.

Thiz wolome may
be regarded as the &9
product of tholls
slodles nmil practl- GBS
dal expericnen of the
ahlest eliemlsts and Mo, EX258
workers in all parts
of the worlkl. The Information given is of the
higheat value, enndinsed b coneclse form, eon-
cenlent for teady use,  Almost any {ncpley
that oanm ha thought of rr'lnunr to [ormulas
wwed [n the varions manufacturing {milgstries,
w1l be found sngwered In this volome

The formulns are elassified and  arfanged
intn chapters eontalning related snhjects,
while a complete Index mads by profesylonsl
libracians repders It easy Lo fnod any formuls

danlred
Hound Inm eloth, Blwe 8%x8%% in; cow-
talns 1,077 pages and 200 fluostrotions.
Price  Sent prepalds cveeee... 85,00

MO, CX2746. HENLEY'S TWENTIETH CENTURY
poOK 6FRECIPES, FORMULAS AND PROCESSES

It comtaing more than
10,000 practleal reeipes
and formmlas for ererything
you want to make—Anti-
sopticd, Waterproofing, lLu-
bricants, Hust Preveotives,
Dyes Filliers, Cleaning
Preparations. Enamoling,
Hevernges, Inks, Adbistives,
Polishes, Dizinfectants,
Flavorings, Cosmet-
:::;. iﬂunn#r;l_ fhatnﬂanh:;.

sting, Painting, Leatier
Work, ote. Tests for Food No. £X276
Adolterants are fully covered: baw 1o make Ny
paper: to color flowers oreificlally; to estimnis
welght of ice by monsurement; to make mate-
riale freproof: to work with metals; to ‘make
apything and everything.

iine msefel recipe will ke worth more than
ten HE:LMIEII the prica of tﬂhu boak,

ni, eootains BO0 poges, many {lhistro-

tione. Bldo 84x9% in. Beot 'ill"l':l:id.

Prief ... oicaimandiasaa 1’33-“0

- S i
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NO. EK265. DYNAMO BUILDING  FOR

AMATEURS

By Arthor
J.  Weed A
practi-
c i | trootlse
showing o de-
tail the oon-
stroctlon of &
fmall  dynoamao
nr mgtar, | D=
mensiened drawe-
Yogn for all mn-
ehine work,
Tells: how o
make A motor
that will drive
n drill press,
Luthe or sewing
machine, The
booit 1s THxh
Iy fn dlre: 82

-

=60, EK265

pmices, wrdd morn

than 60 engravings; papee Dlodioe
Price, sent prepald. . ... [L@
HO. AX269. ELECTRIC TOY MAKING,

DYNAMD BUILDING, AND ELECTRIC MOTOR
CONSTRUCTION _
. By Praf. 'T. 0O'Conot
Sloane, Troats of the mak-
Ing at home of elecirieal
Loyh, apparatus,  motord,
dypamad apd  nstroments
FBrings within reach of all
monufucture of wlil olee-
trieal npplinmoes. Coploing
210 pojss gnd 7T Iustei-
tlons. Is TixG o sloe,

1oLl Bl
$1.00

Ne. AX289
Prige .. o gmpemy R

Ko. BEZ61. COMMUTATOR CONSTRUCTION

By Wm. Baxter,
Jr.  The  business
: | end ﬂf-r any  direct
Sprainetine (S| currenl  dynamo  oF
CMMUTATOR 1V ¥
(7 cORSTRUCTIN B motgy 15 the eom

mutiator, This ook
ilesnribes iy,
cometroetion, main-
1EmAnGD, loeation
and curs af comnin-
totor troubles. A
hoolk needed by
eierrone  who  han-
dles dymames. s
3:.'11;% iu.ﬂghi glza:
colltiing 23 'pages,
<4 Uhstratioos: pa-
per covergd

Prica ..... st W

Bont prepall.

C @ {
L1 AEHTEIMHEﬁﬁn‘Eﬁ.BNiEHHTUHE ARD

By Hewy € Homsvmonn
and Vietor H, ‘Tousley,
Treats in a peactleal and
concise monner &' very im-
portunt subjest.  All ar-
matuie  windiog and  de-
sign of same are fully ex-
plained.  Is pooket slze;
bound In full Pefsian ma-
roceo Jeather, with round
cornttd  and  orod  edgex;
containg 253  pages  and
128 illostrations: also
useful I:hlua. Sz 4kx
6% in. Priee ... 51.50
No. RAEKTEL Bent prepald. $

T (T R e AL T ey

ND. AEKTE5, DYNAMD ELECTRIC MAGHINES

- By Calse .
Swingle, ML, An
pothontle fexte
Il and A eam-
plete refercnco o

TETHTTTS i T
eyory  detell of

Inctgllation snd
operation, g B34
xT9  im. sz,
with 380 pages
and 275 ilustra-
tiong; bmimd in
dicorstlve  elsth,
with gold titles

S

e UL
FLL e

e Frien §1.50
AEK765 Sent pregald,
Nl AFK749. MODERN MAGICIANS' HAND

BODIK

By Willlam J. Wiiline. Hers
in a veally wp-lo-date irealise
on the at of conjuring. The
ol authar, who I8 & eelebpated
slage  performer  Blmeelf,  ox-
plilns thopeshly how o ner-
form  all the standsrd trleks
ood latest [Mustons of the pres-
ent doy, with choplors o1 Jug-
pling asd band shadews, A
bocly writton for the amatenr
and  peofésional.

No. AFX749 Cioth  boundl, 4500 nepes,
g00  (Nustratiope.  Hire o x
B i

$1.60

Prign. soot peepaid ...

Gentlomen —

are entirely right,

L

Enclosed please find 42 !n siamps for which please semd me your late Wy
frinnds hove assured me that YOUR E[‘.IFFAH'F IIE THE BEST OF ITS KKIND and | think thy
ours traly,

na, Ming.
eatnlog.

V. L. MeDOWELL. J




LIQUID AIR AND THE LIOUE-
FAGTION OF GASES

By T @'Cenor Bloans,
ﬁtl'.l", H:I'!m“h htm“"
phy, prackical applica-
tions, manufncture, nll
fully described In o
manpsr  underitandablo
by ooy Inymanm.  Blxo
Bxfl fm.  Cootalny 75
IMustrations, (Clokn
lound. 385 pages.

HIH ffffff *2.00

st prepoid.

NO. EK278. PRACTICAL PERSPECTIV

By Rlghande and ;
Colvim, Bhows jusi
fiow b mnke all
kilnde of mechanics)
dipwlogs Im the
only practical per-
gpective  Irometrio,
Makoa: avorythlsg se
plalp that oany me-
chanle ean  snder-
gland 8 sheich or
drawing i this way.
Buves time im Lhe
deafting room  aud
mistakes In the
shopa  Contilos
p;m:l.t:n.‘l expmples i tipte®
of woriems  elnssol
of work. 1s Bx515 No. EKZ78
io. in glge. Conmtniny 56 pages and 60 illos-
fratione. Limp elollu

£0.50

Price

HO. BX273.

NO. BX273.

e BT
[ ..'_ |F£mq‘qi\1,n 1 . .
Yol

Bunt prepaid,

NO. EN279. MACHINE SHOP ARITHMETIC

By Celrln-
Cheney. Most
popalar bopk for
thop men.  Shows ;
how all o hop o T
probleme are
worked out und B
sighy."  Includes
change gonrs for
guttimpg Aoy g
threads;  drills,
taps, sbrink and
fores fts; melric B g
gratem of muns& N
urements mood I8
threadae  Used by
all classes of mo- Mg
chanics amd for =

Instmetions i ;-'
Y. M. C A ancjs
otber schools g8
181 poges. Sl

x4 in Flesible
cloth beund,
Prisi

woEEEEEE

Eeut prepold,

_

ND. BX281. SELF-TAUGHT MECHANICAL
DRAWING AKD ELEMENTARY

MACHINE DESIGN

By F. L 8yl
vester, ALE., with
additions Ly Erik
Oberg,  asoociote
eliter of "Ma- g0
clilnery." A prae- \
tieal treatlss on
meehanical  draw-
g abd machine
deaign, Inelading
workishiop  muthe-
natles, mochauics, SR
desipn of maching
detulls,  eompllal
for uze of mo-
chanles and young B
dinlamen.  Hoond R
in cloth; 1s 7Tiex B

6 in. In  sire.
~ontalng 330
Miagts : and 215
I:.'IJ{;!'H.'F L
= Hs. BX281
Frlﬂ FEAFRASIGE PRI EFEFYTE e mﬂ'
Hont propald.

AND

By Gardner D, Hiseox.
Thiz iz & collection of
1,800 eograviogs of dif=
ferent  mechonieal mo-
tions and applianme, se- ol
compunled by appropris
gle text, malting I &
bhonk of great valor to
the ioventus, the drafte-
mun, apd to all mead-
et wilth medhsnieal

ND. BEK274. MECHANICAL MOYEMENTS,
I‘ZWEHH DEVICES

M
MECRANICAL

oL 1N
LY

e &

o, A0 (g, ol=

tains 400 pages, Ho. BEK274
o T S $2.50

Geut prepaid,

ND. BE282. BRAZING AND SOLDERING

By James F. Ho- @B L e
v, The only o I

buok thut sbows you NS -h.'-. e
Just how to handle R R LY
any brazing or sol- NN SOLDERING. =

derlog  jelbh, Jugt
what mixtore o
use, how (o mako a
furnace, otc
Bound In  poaper.
S1zse B20l§ in;
contalns Td pages
and 18 lustm-
tlons,

Price. . $0.25

Sent pre-
padd,




NE- AX250. Tho A. B, C. OF THE TELEPHONE

A baok that Is positively iowaluable to all
. who are interestol in
telephones. Has 29 chnp-
tors in owhich every de-
tall of the wlephouy 1S
i| doseribed in plain, mon-
technieal langunge  that
ean  be  mnderstood By
muybiily, Chapless  on
§ the foliowing mobjucls
are  Inoluled: Elomeuts
nnd History of the Tele-
phone,  Bound, Prinei-
nles of Eleatriclty,
Tranamittors, Mieros
R phinnes, Clroults, Bwiteh-
= poands, Bychange Bst-
Hr.-, &125!] tery  Hyitens, Parly
Linos, Intercommunicating Bystems, Automatic
Exchanges, Cnbles, UCirmit Bolenebng Te-
vloes, Miunmlrphunﬂ Wireless Telephony, ete
I{mmmw heund (. blaek tad yellow, with
gt tops, Blse 15x7i% i 475 panpes, 208
1lustrations,
Price Bent prepald. oo $1.00

| NO. AX267. TELEPHONE CONSTRUGTION,
| INSTALLATION, 'HIFrIliE. OPERATIDN
AND MAINTENANCE

By W. L Wadclife
snd L Cushing.
g (ives the princlples of
| conutroctlon and opora-
tion of botli ths Bell
Jl.nil Indapeudont nstro-
ments: approved methadls
uf fnstalliog and wirlng:
 the medns of proteeting
from Ughitning and ab-
:mrmnl currents:  thelr
connectlon for operntlon
g werles or biddging ata-
’ t[uui: anil rules for thels
inspection  and  main-
tenaues. Line  wirlbg
and operntion of apecial

tolephone  syuleirs are
No. AX267 oo ireatel,  Blee TX
4% din 2 200 poges, 150 Hlustestiom: eleth

hinding,
Sent prenalil .. $1.00

Prica

NU. AEN760. MODERN WIRING DIAGRAMS
AND DESCRIPTIONS

By Henry €. Herstmann
nyl Vietor H. Tovaler.  Con-
tnlna no elomentary. infor-
mation such as deflaition of
wilt, nmpoere, ete.  But dosn
give all the dlagroms and
dieseriptions thot ‘ary  elee-
teleal worker ean  possibly
nenl,  Pocke) nime, 4xdl ini;
condsing 300 papes, 230 11-
lustratlons, full leather bind-
Ing. with' round edrners aod

reld ediges,
Priee ........ $1.50

Bernt prepald.
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No. AEK760

|

MODERN ELECTRICAL TON-
STRUCTIGN

Iy Horstmann and
Tousley, A new fod
revized edition, uaing
the “Hules amd Te-
giirements of the Na-
tlonal Board of Fire
Underwelleri’ 48 A
text,  Hlhows bow the
hest elass of elpetrical
work dz Installed. X5
pocket  oimd, 43&x0%
in, ; bound inofull Do
Yeather; eontalng 240
popged and 173  dle-
grams. A perfent
oida for the o Segin-
ner  ami  Sousneyman

aleetrielns.
$1.50

NO. AEKTS5.
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Priee
Bent prepidd,

NO. AEX270. ELECTRIC WIRING, DIAGRAMS
AND SWITCHBDARDS. )

By Newton  Harrison.
The only complete wurk
Isgond showing  you  what
sou shaald koow shout di-
rect and alternating cur-
| ronit wirlng, It 16 o ready
{ referanee, fres from -
[ wuneed  Leehiniealitles  nod
o muthematics, aritlimetie ba-
g veed throughout, Tt is in
every respect a hamdy, well-
written, instruekive, com-
k z {lfcb?nsjru volume on wir-
; g for the wlrenan, fore-
No. AEK2T0  yiayw, contractor. T Tik
5% In. In size: eonrains 272 papss, 105
Hllgstratione.  (ioth  bindiog,

Priea Hent prepald. ...,

NGO, EHK264. HOUSE WIRING

By Thomas W.
Poippe, Lgperib-
lng ‘and illustra-
thog wp-Ti-1lnte
methods  of  In-
atafling = electric
light wirlpg.  In-
tiedm]  fop  tha
eloctrician, help-
er and spprentico,
Coptalny Just the
{nformation need-
id for wirdog a
bullding, wit I:
dipgrame & n
plang.  Solves 51_1
wiring  prohl
nnd muoy of th
ruiings of t!n
Nuotional Loar
of File Unpder-
writer. Ta Dad

No. AEK739

Hnusanms

FﬂFFE

Ne. EN264
in size, with 125 pages and 74 Llusire-

In.
tions; flexibla cloth blmung,
Price  Hent prépald, ........

£0.50
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NO. AEK271. GASOLINE ENGINES: THEIR [ NO. REK275. THE _ MODERN  GASOLINE

OPERATION, USE AND CARE AUTOMORBILE, ITS CONSTRUCTION,
. Br A Hyatt OPERATION, MAINTENANCE
Verrill. A com- AND REPAIR
| e 2
e and practica age, M.
CASOLENE K "'”“5 work, u:gtin: of crrrﬁnlntu book
: ey gasoline  engines from woich
for stallonary, anyone ean oh-
marine or  vehi- THEMUMHHEMUU“E' tain  practical

ele use: thelr |

construetion, Ue- |tkU'[ 4[]3][{
glgn, mannge-
ment, cAre, ofes-
ation, repair, in-
stallatlon and
troublee. A com-
plets glossary of
technienl  terms
and an alphabet]-

knowlodge of
the sutomohile
‘j that will save
i """ T time, money
“ 'ﬂmﬂ“m Ir,lhllmt md worry
Hhows every -
cant  improvos
menl  Bound
in eloth,
B z TH In

No, AEK271 enlly arranged gire.  Cootalne
tablo of troubles and symptoms. Siwe H%x over BOO pages.
Ti. Cloth bound, Contalns 276 pages, 153 675  Hlostra-
Iugtrationm. tioms, 11 largn

Price Sent prepald. . ...... . $1.50 Ne. BEK275 '“hﬁﬂﬂﬁg'ﬁ
NO. BE280. HOW TO RUN AND INSTALL | — e Sent prepald ......... :

GASOLINE ENGINES | NO. BE748. THE BODK OF MAGIC AND
BLACK ART EXPOSED.

By Prof. Werrmann
The well-Enown sLEge
porformer  hng  writtat
fhils boohlel ay n guida
to  drnwing-room  and
wtage magle perloom-
poees. for proleslodals
and amatours.  He ex
plilns  moot of Wi
polotirnteld  trichis  mnid
glelglit = af - hand Jug-
glingg In a -simple
manner, giving a com-

1 By C. Yon Culin. A
lel! 'ﬂiﬁuu pochiet instroctor for the
ANLD FNN A beginner, the bnsy man
RO RS who uses an engioe for
RS ISP IO leasure or  prodt,  Dut
who does mot have the
fimad for a technieal
timodr, but simply to thor-
mghly’ upnderstand How
LD Emmnmlr oparate, 1n-
all and eare for his
{ own engloe, Paper biod-
| ng  Slze €133  in.
M phges, 20 11listra-
tona

Hu, EEBIJ

h Priea Sent m-urm'ld. ....... i Eﬂ.ﬂﬁ r'lﬂh' ﬂ'.l.'imil.l-'l.ll‘ﬂ af this
KD. AEK272. MOTORCYCLES, SIDE CARS '“’;"i“ ”—_:mm! "
CYCLE CARS aper honnd, poakE
glas, 170 pages, faolly

= Thelr constrac- No. BE748 [Hustrated,
. ."*'* ?*"J'!‘g-v- N tlon, management -
"-:D:._-.:.__ B ond ropelr.  BY | price. sent prepmit. .. .eesenias 50,25

Vietar W. Page

|M[]TUHETEL£S

A Steictly Up-20- | o, BX763. MOTION PICTURE OPERATION

5 r data dn-
seribing  all  the Stage alectrics and lu-
niong., Horstmann and
{
i

ledin & of
' G‘]"{_‘,LE[; ARS mnrhlﬁﬂ.“m their Tousley. A practical hand-
| deslgn, constriuo- book and guide for theatrs
tion, malntennnoe eleetrlelins, motlon pieture
and rtepair aperators and mandgers of
Bound 1in  aloth; entres and  predostionn.
contalns Pocket sbee; bound fn full
A0 pages, 350 Teather, stamped o pold,
with round cornars and cad

fllnstrations and
i foliling plates. tilges, Contaning 3938

F'hEtL

|-

Iz Vi&xh . 1o poges and js folly ilos-
| Blze. a trated,
No. AEK272 % No. BXTE3 Pries .eenns £2.00
Prise zent prepalil o cavee=e- $1.50 Hent prepald
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HD. BEZ298., PHOTOGRAPHY SELF-TAUGHT K0. BE296. TRICKS WITH COINS 'I

, By T. Wetzon

By 'I. Stith Baldwin. Divng.  Contin 8
Mves  prioted instructions complete  explanation
by which any may, woin. with Jdustrotion wof
an or child cun, withoat oy ocoln frick
previous  experleuce,  get knowt,  Writtan s
knowledge how to operate 8 paln, compreben-
8 cvera sod develop and glve style whioh
rint perfectly. Paper mocks it the  best
wunld.” Is 44205 in hook on eoln tricks
with 145 psges and 64 ublished.  Paper
Nostentions,

ound. Size 0% x4l
Price ...... $0.25

‘t'.' et |

in; contalns 164
J| pages and 90 Illus-

: Emnt prepuld
Ho. BEZOB trations.
Prica .. $0.25
HO. BE297. CARD TRICKS, HOW TO DO Bent pregmid.

THEM NO. BE295, PRAGTICAL VENTRILOOUISM

By Holert #oaEhony.
A thoroughdy ridiable

By A Roterberg

Gives princlples  of

ulelght-of-hand and 4 ouide to the art of
the newest ecard i volce throwlog  and
tricks, with careful | vooul mimbery, vecal
;,ud fasy iﬂl‘lﬂt‘ﬂiﬂﬂﬂ E Instrumentstion, ven-

OF amalenf Aned s 1t i
Fessiotinl. Paper 'E Eﬁwl'ﬂm S, L,
bound, Sim 6% x g % 2 0 excellent
4% In., with 148 LE| bodt. Papor bound
poges and 140 fl- F] Ske 8¥xid in:
lustrations. -0 contulns 184  pages
5:'" .. 80.25 ; and 24 muﬁmg.
m Drﬂpﬂi Frrﬂ - .m

I i M. BE295 Sent propald,

NO. BFKB00, SHOP KINKS, KD. GE730. HHﬂJEhHSFLIEES AND HIIPE:

Iy Robert Grim-
phaw, A most nse-
ful boak for the me-
ehinktt,  eomtaining
traile  seerols ol
mechanleal shop
8 wrinkies, A Dok
entlrely alf-
8 feruist fram uiny

By A. Hyatt Ver-
rill, 'Thi= |4 o prae-
_ el hook, - giviog
| complete and simple

£ directions  for  miak-
; 1;,-14 | Ing  all the mast
’ L igeful and arfgmen-

W ime 20 IHESE TR -
fz HUT,F 'ekr ﬂj:nu (18, uilﬂ cin;’:-
[

other ook oo mmw. i - L

Humr ;;hnpf practice. | 1N LS ;{PI-WE({'H . iilrll:1tlr'|1=:tﬁu n;ghf j:t .
opart Iom - eoph- ;- AN ! ng, e=rving. ofe
venblong I, the i~ . 3 ! i ;
authior amslhw'ﬁ unk- EP@FEKUﬂﬂr rlrl111u1anI:t.1':J.llpw“.nlgﬂtlk w}:h rilg

vargil or  common E

originnl  eogravings,

shop wsage and tim-| [ T A o o h
il his  work o I E;].-,féﬂjmt.‘f'r-'f sarh trnn:“ m“p‘:
No. BFK800 o Sedal wars| s Sl <plics 1 tormed an
better, more  ehenply ::HI y I;mlsr:nizd l'ijrﬁfff; | Et;jqﬁpaﬁm;‘hﬁ ‘Ehﬁ
than  jsual, No  ghop  can  afford o ] - ! A ¢ bo
be' without It Irplsileg it} will be found of the
wrinkles and helpfal suggestions “r:'wﬂi“ﬁ:ﬁ;f NS, e7a0 freatest  valua to

M all, from approntiee to proprigtor.  Every | travelers, hoy seouts, In rnéﬁ’f?hrf?uﬁ"ﬂﬁ‘

machinist, uf any age, should sfudy ity mages, | In &
i " R 1o use ar handle ropes for any purpose.
fine Iix#{'_‘fuln_ 4 Hlustrations, cloth boond. 128 pages, ecloth bound, 150 (lustrations
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HAWKINS ELECTRICAL GUIDES.

POCHET "HIH.

$1.00 52

Here 18 a set of bhooks thot nobedy Interested in BElectricity shaould do
withiout.

Inwkins Electrical Guides are p school within themselves, combaliviigg
g cotplete study course, with Questions, Answers mid Hllustendlons wWril G
In_plain everyday langiage so that you ean understand the “How, WIHIEN
AND WHY" of ELECTRICTTY.,

ey are hondsomely bound in flexible Dlack Buckram, with gold edges,
and will readily go In the pycket,

Enclh book 15 complete In ltself and will be supplied at 51 per copy.

ltead over the followlng titles and note the scope of eachh book:

HAWKINE FLECTHICAL GUIDE Xiy, 1.
Contwins 2440 pnges, M0 Nustrations and expluing fully by Questions,
4 Answers and Mustrations all about Flectrival Slgns and Symbols; Stotle
amil Current Blectricity : Primary Cells: Condoctors angd Insulntors; He-
distanee and Condoctivity ; Effects of Current; Muapnetlsin ] Eleetro-Mog-
uetle Induetlon : Indietion Coils; Dynoswme Priociples; Different Classes of
Divnamos: Field Mognets.
HAWERINS' ELECTRICAL GUIDE XO, 2,

Contalng 218 pages 250 pletores amd explainz In very easlly understood
mwobner  wlnt vou should know aboot Armature Principles;  Armprure
Winding: The Theory of Armprtores: Commutators and Copimotation ;
Drushes il the Brash o Getir: Armature Constroction ;. Motor Principles;
Armnture Reaition in Motors: Starting o Motor: Motor Calenlutions: Brake
Horse Power: Solection and Tanstallations of Motors and Dynnmos; Per-
formenve Cnrves; Auxiilory Apparnind.

HAWERINR' ELECTRICAL GUIDE NO. 1. v

Contnlnz 270 pages, 280 nsteatlons and  complete Instroetlon an the
following subjects: Gulvabomioters; Standued Cellx: Corrent Megsurement ;
Reslstanoe Measurement: Christiec BErlilge: Testing Sotzg: Loop  Tests;
Pidentlometior: Armature Voltmpeter fgimd Wattmierep: Moltifiliers: Eleoltie-
Denagmonieters: Demand Toifieators: Watt-FHonr Mefers s Operd tLon il I'!‘,',"-
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nAmMos ; i.:uhrh'ntlnn: Troubles; Conpling of Dynamos; Armature Troubles;
Care of Commutator and Brushes; Heating; Operating of Motors; Starters,
Speed Hegulators. :

Il&.‘?ﬁﬂfﬁ' ELECTRICAL GUIDY NO. .

Contains 308 pages, 420 fllustrations and gives very usoful infermation
on the following lmportant subjects: Distribution Systews; Boosters;
Wires and Wire Caleulations; Inside, Outside and Underground Wiring
Wiring of Bulldings: Slegn Flashers: Lightning Protection: Storage Bat-
tery; Rectifiers; Storage Dnttery Systoms,

HAWERINS' ELECTRICAL GLIDE NO, 5,

Contalng 320 pages, 014 {lustrations. Altermating Current Motors; Syn-
chronous and Inductlon Motor Prinelples: A, Commutator Maotors: Indite-
tion Motors; Tronsformers, Lossges, Construction, Connections, “Pests; Con-
verters. Rotary, Voltage Regulatlon, Frequeney Changing Sets, Parallel Oper-
atlom, Cascade Conyerfers; Rectifiers, Mechanical, T-‘ﬁuntr:.-l yile, Electromug-
netle; Alternnting Current Systems,

HAWEKINS' FLECTRICAL GUIDE X0, 6,

. Contains 208 pages, 472 |Hustrations,  Alternating Current Sydtems;
Switching Devices; Cironit Dreakers; Helays; Lightning 'rotection Appa-
ratus; Regulating Devlees; Synelivonons Condenserd; Indleating  Devives;
h‘-}_ﬂtﬂl‘ﬁi Power Factor Indicators: Wive Form Measuromoent: Switelbooreds,
(L L

HAWEKINS' ELECTRICAL GUIDE NoO, 7.

i‘-:ntnluu 416 pages, G470 illustrations. Alternoting Cureent 'Wiring;
A, C. Wirtng Calenlations; ‘Cable: Properties of Copper Wire: Power Sta-
tivns: Hydro-Electrle Pluontz: Isolated Plants: Sab-Statlon Munagement;
Turbines; Selection, Lipcation, Erection, Running, Care and Repole; Statiod
Testing ; Telepbones: Principles aud Constroction @ Varions Systems, Wiring
Dingrome; Trelephone Tronbhiles, )

HAWEKINS ELECTRICAL GUIDE XNO, 8,

Contains 832 pages, £40 ilusteations. Tolegrapb: Slmultaneans Teleg-
raphy and Telepliony : Wireless Principles, Constroction, Dingrowe; Blectrle
Bells; Electrie Lighting; HInmination; Plototetey, ¢le,

HAWEKINS ELECTRICAL GUIDE N0, b,

Contains 576 pages. 840 fllustrations and treating thoroughly on the
fillowlnge Important =ublects: Telephones: THUF”'E“; Slmultaneons Teleg-
raphy and Telepliony: Wireless; Electric Dells: Eleotrle Lighting:; Pho-
tometry; Elwetrle Raflways; Electrie Locvomotives; Car Lighting; Trolley
Car Operation.

HAWKINS' FLECTRICAL GUIDE NO. 10,

Contalns T pages, T Hustrations, §= the nst number of the serles
and completes this very remnrkable sepeles, heludlng the 125 pages  of
ready Soference Index of the W nnmbers. The sobjectk that are covaord
are: Miscelluteons Applleatibns: Motlon DPletures: Gus FEogine Ignltion
Antomaobile Sell-Starters and Lighting Systems: Electrie Vehilcles; Tleva-
“ors: Cranes: Pomps: Ale Compressors: Electele Heating: Flectrle Welding ;
Soldering and Brazing: Induostrinl Electrolysis: BElectro-Plating: Eleetro-
Thernpeotics, X Royy, ote,

This number containg A COMPLETE READY REFERENCE INDEX
OF THE COMPLETE LIBRARY,

Price $1.00 3.5

) IMMEDIATE SHIPMENTS

b |
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ORDER BLANK =

To the ELECTRO IMPORTING CO. rR[[ One Lesson of our famous WIRE.

LESS COURSE i» m for Each
233 Fulton Street Dollar’s worth of you buy.
Make your order for at least $1.00

New York City s0 you can obtain this won

Pleasa send the following to: (8o lnfurmﬂjwfﬂ!uw sretion of this catnfogue. )
KAMIR ;ovivan iaunes spulilavicieeiiaiaaeiosia b A S W svare DR emaseennsey sssmsnane
POBTOFFICE ..cuivevivnsntrnransssnasssnnsnais A I B F D .ciasivacanss sesassvan
BTREET ADDBERS ... ccovesonravassnssisociaananannnssnsns b T e e Y
DORINTE . e i w0 % B B iriivainesesiSIATE ccspmrrctsdnsnsrdies stssraRasrany

Express Office i1 Difierent from Postofice.

o - How o el vods t i EXPRESS
Fill This In B2~ "™ "I X' sreser slase. | Whnt _Compauy?

INSURED MAIL Pollnrs Conts
PARCEL POST [inrantess o A ' ¢ How mueh are you
At customer's rhak dellvery. Add 3e enclosing with this
of loss or (lamage. for Insurimnce order?

It your order ls oder $5.00 we will af
your roquest ship it to you €. 0. D, but
th shiw your ﬁ""' will, oo are poquirsd to

Fxpress €. 0. D, shipmenis may be
fdpected ot arrival
aital ©. 0, D. shipments ace not c. 0. D.

ninke s deposit of 25495 of the amoant ellawed to b examined
Order Number uantit
Axtiale 10 mmg“ ore NAME OF ARTICLE WANTED FRICE TOTAL
I
rrrrrrrrrr - - 'll W @ B oW @ B @@ @ B 8 4 B & & 8 = & & 8 w4 - U L L] L] -
- l LR | L | LI | o =
6 omom o o@ & & & & T B B B I ------------ & & 8 @ 8- % & 5 & F & Bl F @ B R B S Al ® & & & = @ -
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#  ORDER BLANK
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artiale 1y Cotalngie] Dty [ NAME OF ARTICLE WANTED PRICE TOTAL
Brought forwerd
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2 e AL U O SpES eIl T NS SO\ S P TRl et |l S el My
e AT, P T e LU | [Py SR O Insuranea RN R E BT BRI B T ] e o »
Posltivaly no order for fess than | - - - - « - . v, 1 TR | (I $ ...... .

50 Cents aceepbad.
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BEFORE ORDERING READ THIS:

T NO ORDER FOR LESS THAN 50 CENTS ACCEFPTED .G

SAFEST WAY TO SEND MONEY. All orders must bo accompanied by maney to aveid dalay to you. The best
way to sand money: Post Office Money Order, Expross Monay Order, Bank Draft (ON NEW YORK BANKS), Cah oy
Registerad Mail. Money sent in any other way is AT YOUR RISK. Cash or Stmnps most be sent registerad, ma we
are not responsible for any loss if sent wnregistersd.

Wi neeept sfamps (if new) io ANY quantity,
which amount we midt pay to stamp brokers,

Mutilated or ungammed stamps, likewise Canadian or other torelgn stamps, will be promptly RETURNED T@
Y0U. Never send Canadian or ather foreign bills or colnt, or slick or matliated eolng. It sursly delays your
arder, as we INVARIABLY retarn money of this kind. Coins should be wrapped entofully, eise thoy will break
through the envelope. STAMPS SHOULD BE PLACED BETWEEN SHEETS OF WAX OR PARAFFINE PAPER.

Wo prefer to pocoive the money In Post OfMee or Express Money Orders. This only costs you a few eants:
besides, ‘I;IH.I GET A RECEIPT. And If the money order should be lost or destroyed, you got a new sme (dupiicats)
at mo eoat to yoo. =

PERSONAL CHECKS are not nceepted, unless you add 10 cents, which amount we most pay to aer bank to
collect the money. If the eheek is not eertifiod by your hank, we DD NOT SHIP the order until we recslve advies
from our bank that the check has been eashed. This means delay; eonsaquently, 1 vou desira prompt shipment,
HAVE YOUR CHECK CERTIFIED. It eosts you nothing to do so.

INSURANCE ON PARCELS.

Fraglle articles will b earefully packed and dely Inbeled by us, bot as thn Parcel Post does not gearantes thelr
safe dolivery, we cannot be hald responsible for breaknge or last shipments. For yosr own protsction, order Pares!
Post goods INSURED. The fee for this insuranee for nach package ls:

$0.03 for $10.— Insurance.
80.05 for 525 — Insuranee.
$0.10 for %50.— Insorance.

but 1o amounts over 33.00 you must Include § per cent. extrs,

Always allow tafficient monoy fo cover postage. Weight of packages can be easily fgored from the weights
piven in the Catalogue dessriptions, Kmowing the weight and the parcol post zone in which your postoMes B
located, measuring from Mew York, you ean easily figure the amount of pestage regoired fram the paresl post rabs

e Fesmb sseblon af Phie sobsliscs



THREE WONDERFUL BOOKS

How to Make Wireless Sending Apparatus

‘Contains information on how to make 80 different pleces of wireless
I sanding  apparntus from materials  easily obtalned. Hlustratiopns dnd

deseriptions wre big, sinple; and easily understood,
Only modern apperatus g described by 20 wireless

HOW TO  MAWE

oxports who :give you the henefit of thelr expurience, WIRELESS
sl BPPRRETUS

L A BT R i

Talls How-to-Make sn I2xperimental Are St Bpeali-
{ng Are, Quenched Gap, ¥ E.W. Transformer, Oscilla-
tion Transformer, Photophong, ete,, eté,

Book has 100 phges, (slze Tx§ In.) B8 illnstrations,
paper cover printed fn two colors,

" Yo, BEHY How to Maks Wireless Sending $0 25

Apparatns, Frice prepaid...... Na. BEI40O

How to Make Wireless Receiving Apparatus

Written entizely for the Wireless “Bug"” who makes lls own hppa-
ratus. Tha 20 radlo constructors who wrote the bock know how articles
ghould be made from simple matarinla

Only modern spparatue is deseribed sugh 53 Re-
ceiving Sst without merinl or ground, magnetic detdetar,
wirelegs relay, wireless lscture sol, o, e Bownk
has 100 pages, each 5x7 inches, ¥ INustrationg, many
full pages, psper bousd in EBwo colors, A wonderfal
book and one you uneed,

No. BE141 WTow to Make Wirelesn Roceiving 0‘25
Apparatus. Price prepaid,..... $

Mo, BENML

Experimental Electricity Course

A mustorplecs. Just the hook yon need to
wil you nll ahoat electricity and slectrical fucta
in pl‘uin gyeryaay lnngunnie- {bat you con under-
atand, Hxplning every electrical deviee from a
push hutton and hell to the bigEest generitor
wade, Worlh its welght In geld for the man
wiho doesn't xnow enough ubout electriclty, and
ko the experlmenter it {4 still more valuable
hotnuse of Its muny facts, tables, efv., ete,

Book has a stiff cloth cover, is Hx0 imches
in size, and contalng 160 pagesd, 400 Ninstegtions
=ud 15 #0 shaped thut it just sllps in your pocket
to read while you ride.  See back cover of this
catalog for o wonderful oller,

A real harealn at the prlice,

No. AX108 Yxperimental Flectri
Course, sent prepaid..... :-‘ﬂi! $l'm

f'-;_ ' T 1 . J

- .




. Keeps You Up-to-Date on W'rele;d
and Electrieity

THR ELECTRICAL mzm

Devoted  golely to the interssts of the
electrical experimenter, prints notling but
articley on Wirelezs anid EIqt:l:ﬂEll; TE h
clean, bp-ta-date and orlginal. \
- ﬂu&cﬂﬂ sk haye,

ontiine ew srileles op Wt&lﬂ:&#

Risebriotty eévery lasue a‘ﬂm ﬂ}e I ;ﬂi‘
deparfments: | “The ﬂmtmhm S Wires
tese  Department,” “How (0 Make 16
“Latest  Patente'  “Phoney I'ate:tt!‘,i'
“Umong the &mntnum." "’Q:imi
“Patent  Adviee” I al"

Usbpa “Milrrels of T : o
ﬁﬁtglﬂl.? ﬁ‘:‘.[tlon. Advery lﬂ!'ﬂ!!]a hwﬂij’% \
outharits, - 1 Il
~ Tverp Ismve contnlnté ot least 84
a9 x 1% inch poges (Ts o3 lnege na Suo 'lﬂl'
Fwening Post) and 100 to 200 origiaal iil
tmtimls thiat are anly possible on &0
plige, The mughzine & edited
'H Gemhﬂnl:.

IBHIII] HEH‘IHLT-—

' PRICE $1.50 A YEA

NewYorkCitg{,Cannﬂan M‘l m5ﬂcpar§‘ur@h

T S = e SPEC

A o speeial offer wa 'lrlll give ; m: ‘rru 'Inn n itm&m ‘tima mﬂﬁﬁﬂ

q?ﬁ:;: of the 100 pago 20 lisson nr o ¢
PEHIMLHT:HJ ELH!'THIH‘#T 1' ﬂ"' -,Fuir'!

bors) of the Flectrieal Experimenior ot - of thewt ‘lmn%i' ,ﬁ

- than the subwcription price, o will I l hgamminbers of Chis Wons

¥ioa utid elther hig book ¥ lor only SLMLE Pon't delsy, .?ﬂ.!ﬁ!’.

4 H‘Mﬂ Jong: better spnd your order (o-d and we will mull sou

nmi pl.‘rnu-hl by rétuen mall, . L.

*For tﬂlm of Wimlﬁ# {'mirr-a sue pasd 1
e SO e s S0 Inslds buck u:wur I thig

e

" "FOR SALE ON ALL NEWS-STANDS, 18c PER w T
Addviss 111 mmmunnmﬂmw. gﬁb}f"'“" e, o | o Eh-;lriml:. i
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Vintage Literature Reproductions

Preserving History One Page At a Time
Copyright Notice:

Entire contents of this CD/DVD are copyright 2010
Vintage Literature Reproductions.

Reproduction or distribution of this disk, either free or for a fee is
strictly prohibited.

You are free to copy and use individual images in your own

projects - newsletters, magazines, brochures or school projects.

For more won‘:lerful Vintage Literature Reproductions
F  please visit us at:

http: //www thage Lite ‘p




