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YU PIOSE you Ove in chie ary a1 Columrbus, Onw. The
acareat state M iy Kenucky, dabout 30 mides i e direct
une 1rom Columbus bt 00 do not wisn o be heensed

Qan use any spurk il ap o 10anch epark or 4 %

lose core ernsiormer

appose yous home 1> 10 Ausun, Texas

ine 1o Lo, 4 distance a1 230 iles

perteet salety use, for mstanee, i E 1 Co

“hucl does wor reach mure dian 00 miles
1145 also potuted oul 1hat A1 you ive within éve miles of 8

Viyernment aireless statton you cannot use more than % KAV

power, rhough the acxt ~talr border might be 100 aules or more

distant.
Of course 11 you Ine <lose o another stdte, as tor Wnstance,

w New York City vou are required 10 tahe out a licensc for any

aov rransmitter

[N \\
The acarest state
Thas you could with

o S.0. 0 owfit,

What the License s
The lcetse has not been created 0 muzefe you 1 s the
other way aromid  Uncle Sam gives you o wnitten order telling
you that you can send messages to yOur heart's content, und no
sne can tell you 1o stop sending, 45 long as you do not create
.msqluef

It s 18 free, 1t costs wot @ ponay Al hat s requred
you 35 that \\\n are fanulinr wilh the law and that you can
raneE i a6 3 {air degrec of speed.

Uhe law dous notsrequire that yau take an éxannnation in
person it you are located tao far from the next radio inspeetor.
AlFyou base 1 do is to the an oath before a notary-public that
you age comersim with the law and that you can tramsmit a
wireless messaee 1f you wish to be licensed—and we urgc all
amateurs 1o o so, as it 13 4 great honor o owl nse—
write your nearest Radio Inspectnr (see belom). and he will
forward the neceseaty papers 10 you 1o be

D e 2t Tor el oo cis (bt o (A
dress hum at the Custome House)

Boston Mas., New Vork & V. Balunore, Md. Savannah,
Ga, New Orleans, La., San ~ca, Cal.,

n 1 ra Seattle, \\"n]l. Cleve:

tand, Ohio, and Clicag: 1\] Al the Commissioner of Nayi iga-
epartment nf ('nmm\nr ‘md Labor, Washingten, D.
n oan interyi with the New Yark Trmes, W Terrell,
Umied States |\m|m [nspector for the port of New York, said
n discussing the aw
e new l1\v rq..ul ing wireless messages will work no

nardship 1o ihe amateur operator. It 1s the intention first, to
clas<ify the vaiious operators and pl
preper clacs  They will then be per:
anuch as they please, but under an intelligent. general supervision.
Only those stalions are affected which are near enough to the
coastal stations 1 offer interference. or which work across the
state lines which brings xhem under the superiision of the inter-
State laws. T woulf Jike to make it very clear that the license
costs the amateur nolhmg and that the Government is willing
ta facilitate the wireless operators in every £2y) possible to secure
their_license”

So much for the taw  Eiverybody will now understand that
¢he law is just and fair and that it_gihes the amateur a distine
standing in America, a standing which he decs not enjoy in any
other country He knows what he can do and what he can’t do,
and no one can come ta im and boss or ahuse him, as Govern-

ment or Commicr aal wireless operalors were wunt o Ju belore
the enactment ol the law.

With sending outhts the teasoning 15 almost the same 1> with
¢che receiving vuinhts.

n order o select an buthit you must, ot ourse, know where
and how far you wish 1o send  Upon this all depends.

As a fulé two or more friends get the “V ireloss bug” an
order two or more complete transmitung scts. Of course, the
suthts selected must necessanly be ponerfnl enough 1o corer the
mtersemng Jistance between the houses of the {riends, and this

youand your triend deaide o comerse by wire-
tess and sf the distance belween sour 1wo hfses 15 10 miles Jou
will buy either the E. [. Co outtis No, 30-10 or 30-15 (
stands for Sending Outht, the number 1ndicates the nnlnbc xh.u
che outfit will cover). OF course, 2 more poweriul set may be
used. althongh there is no pagicular adsantage in duing s, ex-
cept, perhaps, that the incoming signals of necessity will be
touder with the more powerful sets. It goes withont saying that
almost ANY receiving outlit \\hxch the E. [. Co. hst can be ased
with ANY of the sendiog outits. Bear in miml that the selec-
(dons which they give with thur sending outfits do not have Lo
be used if not wantal Thi Mheir "Interstate” outfit or even
their “Transcontinental” receiithy outfit can be used with their
SO-% set For if you and your friend hve onc-quarter of a
aule apart and both of you have $O-% Sending outfits, you
probably want to have a recenving vutht with which both of yon
can pick up messapes 2000 mues distance  In that cue vom
would order two §ﬂ Y% sending outhts anly. and two RO-2000
suthits, or else two “Transcontinental” receiving outhts  If ctiher
you or your friend feel that you cann aford such a set, why
then get the set that you can afford hest and that suits you best
As vou see there is no hard and fast rule abont the relation of
sending and receiving outhts  On the other hand we don't have
1o tell you that if vou wish to obtain two S outhts you
require of necesity a_good rrcel\lnq authr, else you conldnt
hear the station 200 miles off. A liule common sense wiil help
eseryone deaide just what combinanan by urder

Like receiving scts, the transnutting sets are divtded into two
groups. The untuned (open circuit) and the tuned (closed cir-
cuity_ones.

The untuned ones have, Ist—a spark mil, 2nd—source of
power, usually dry cells or a storage battery. drd—ilie spark gap,
Ath—the key.

Such outfits can be used only for very ~hort dissances and
should never he used above three nules. When connechans are
made by (ollmnmg the blue prints, which 15 supplied mxh all sets,
the pressing of the key gives a strong spark 1 the spark gap
The spark gap {the open space between the ain¢ uluci) lmm the
wmallest to the largest sets. must never be mare than one-eighth
o three-sixteenths of an inch. A bigger wa» daes not \Arvrk
Pressing the key lony gises a dash. pressing it hut for a fractios
of a second gives o dot  Cembinations of these represent |l|(
telegraphic characlers, the code can be fearned in a fen weeks.
oracticing twice a fday lmm one-hali to one hour  (Sce T.esson
No 15, of The F. I Co. Wircless Caurse,

In the tuned outfits. o have in addition 10 the abme enum-
erated anparatus. Sth—The Leyden jars or candenser; 6th—
The Helix. ar nccillation (rnns’nnner The Leyden gars change
the red spark obtained from a spark coil. into an intease blue-
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The magneue stum [or comralling the proogry curtent,
and also the genera! operatioit o the transformer, 1s muusited
as showm m the sheteh, so that by twming the thumb-serew
an the protal, threadod rod, the postion o the shant pole
piece say be moaved 1o or asay Trom the won core propdr
The clampruz gueces, holdimg the core Lommations togetlor,
may be made vt Lraes or nn, prefeeably brass, and the Lierlts
shown may be ordimary gintelnne sorews anl nuis, or sleve
balts. The transformee should be wwounted on sasible in-
suldtors. 25 shown, 1o keep the lugh voliage sccondary ecur-
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the setomdary walts, ~u that the rurrent trasels around the
care always o the same dhrectnn

HOW TO BUILD A UNIQUE HIGH FREQUENCY SET.
By Alexander Coriwnght, E.E.

HE f{ollowing article descnibies how to construct a
very utique Mgl frequency ser which can be used
for vanous eapernuents wrh high drequency cur-
remt, and gs also sery appticable 1o physicans” re-

qusrements it operates directly fromw a 10 volt direet cur-
rent and con be plagged wmto any cor. s ment lamp socket

The hrst part to he described 15 the's hratae cosl, and the
vibrator spring itself, shiown in figures 1 aml 2 respeenively
The sibrator cenl 1s composed of a soft foa wire core,
inch i diamgter, by 3% ancles long, which 1s encased m o
hiLee o exrdhoard wbe, % mch cutside diameter, aving o
wall of 1716 anch thick  On the cmls of this hbre 1obe are
cecuted two endd chedhs 1% mel sgquare by % mech tadk,
and these may be wade of fibre or hard ruisher To com+
plete tus part of "the apparatus the _Lobbin so formol s
wound full, m even layers, with Mo 28 B & 5. D C Coor
preferably enamcled maznit ware

The details oof 1the vsbrator spring, and eomtacl s¢rew, are
shown i Figp 2 Here, A, i a pnece of square brass bar of
the dimenstens shwwn, and 13 1o carry the threaded contavt
setew, 1P The contact screw may he No o 1424 or 14 20
Lrass af iron at head machime screw hitted anto a bard tob-
bor of tibre dick, as depered i osketeh The elge of tis
sk ~heald e knurled ta pernot of a beltor grip on samee,
when bempg adyusted. and 1t s held i the dhsk by a lock-nat
At e other end of the contact serew 18 nsoriel 3 pnece of
Gertan silver resd % oneh m dramoter and % inch fong; hat-
e a somewhat smaller stem iurncr?nn anc end, tn it a 3/32
el hole, drlbed into the end of the serew  The pillar, C, of
% anch square Lrass rod, carnes one of the spark gap el
trodus at ats upper ened: snd Ahe sbrater spring Beoie alo
servwed to o by maans of two 6 32 serews 1apped into samy
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Tise wibrator sprsig, [ omay he nf abour 1732 aich by 3 nh
spring brass, Germat silvir or steed, amd ar oone emd s
mounted a muee nf soft iron, 1onch thik and ®w inch m
itameter. as shown, At this prnt s alse ~ecurtil annther
Gertman silver comaect % anch i drameter, and 2 oneh Yong
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aml tlie best way s spount the cortad, e alwo the soil
ron armature, s o alpil o hole thriagh the center o1 the
iron prece, aind hinve wosmall stom abont 3,32 inchin chameter
tarned s the German silver enntact, which snay 1lien be
passed through the hele iz the ron, snd rivoed over

Tlis high Naoguency  ouihl coploys & step-up  irans:
formet ol the Oud n tyvpe, which s ilustiawd s deral at
Figg 4 The by ol oastreciom irrg thys coil 1s a hard rube
Ler or Iinge rod, "s it diapieter by Vino long, having a hole
drllod 1 one end, e whae boas placcd the Toch sut securmg
1the hirass rod, passin,s through the conter of thy hand rubber.
T he seeondary ol s Oudia trans1ornter 1s wond about one
crd of the hardd rubber reed, as shown, amd the starting lead
s connected to e g tathic Tod passing through the center
of the hard rubber  The size of wire used for ths ol s
No 33 Hr & 5 enanicded coppet magust ware, aml the first
tayer 1s wourd about the land rubber sod, makiag its fongth
aUout % anch  Forty leyers ot s wire weound evenly s
thus placesd abuoul e ond of tn Hard rubber o, and be-
taten ey wie layes os mstried a layer ol four nut (004
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inehl paratfined paper as the woltape strees o this corl s
very hieh®
Having wound the secrmlary of the Oudip cod, the

primary 1 next comstracteod, and it should have a dearance of
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at least % inch all around between it and the secondary
winding. ‘The primary winding is compesed of five turns of
No. 14 B. & S. D, C. C. or enameled magnet wire; spacing
the turms about % inch apart. The complete Oudin trans-
former should be placed in a small, shallow wood box,
about 2 inches decp by 4 inches by 4 inches, and then poured
#ull of insulating compound or paraffine wax.

=
CONDENSER”

Before impregnating the transformer, however,s the out-
side lcad of the sccondary coil should be soldered to the
primary windimg 1n_such a manner that the current will
travel arosnd the coils in the same direction, as will be seen
by tooking at Fig. 4.

ne of the nost important parts of this high frequency
is the smal nting the vibrator
break and Oudin primary winding, as shown in_wiring dia-
gram, Fig. 5. This condenser is composed of 50 sheets of
tinfoil 2% inches by 3% inches, placed between black E. 1.
€o. Empire porce leaves 3 inches by 4 inches, this paper bee
mg about 10 inds thick, corresponding to the E. lp Co's
stock No. 6473. Every other tinforl sheet (E. I Co, tinfoil
No. 6251), should have a 1ab projecting from opposite ends
of the condenser, as shown in Fig. 3, and when it is assem-
bled, all of the tabs at cither end are joined together to
form a common terminal. A good method of joining the
Iabs together is to use a machine screw and nut, and also
a eouple of washers, :limping the tinfoil cars between these
washers. The complete condenser is clamped between two
fibsc pieces as in 1%. 3, slightly larger than the Empire
cloth. Four stove bolts through the corners hold the fibre
picces together.

The action of this apparatus depends upon the fact that

the vibrator breaks the 110 volt circuit through the primary

e /7" PRIMARY.
53

FlG. 4

‘of the Oudin transformer, and due to the fact that quite a
heavy arc or spafk occurs at the vibrator, when it breaks the
ircwt; the condenser charges and discharges a great number
of times per second, thus giving rise to the generation of high
frequency oscillations; which pass around the cireuit, through
the condenser, vibralor gap, and Oudin primary winding.
This, of course, sets up corresponding high frequency Gaei
Iationy in the secondary winding of the Oudin coil, of very
high voltage These secondary induced osciilations are

Alovip.c VIBRATOR COIL
. OUDIN COlL.

PLUG 1)
NP 7530 ©ebnoce
PATHOF H.F |
DISCHARGE THRY
AR -
Fle.s
raised to a very high veltage, due to the great number of
turns in this coil as compared to the few turns in the primary

windins. _ When properly operated this apparatus delivers a
heavy 3 inch brush discharge from the center terminal of

o
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the Qudin coil; or if the discharge 15 pazeed between the
movable clectrode mounted on the vibrater poct €, and the
center Oudin coil terminal; a very heavy inch steady
flame discharge is gbtained, which is of great Therapeutical
value and also for demonstrations, ctc, R

This apparatus can readily be mounted complete in one
of the 'L Co's Type B, pofished mahogany cabimels, price
65 cents, as_shown in Fig. 6. and a number of treatment
tabes and geisslcr tubes may be mounted in the cover of the
cabinet. The apparatus is best provided wih a separable
attachment plug, such as the E. 1. Co. No. 7590. togesher
with a 6 ft. length of flexible lamp cord No. 14 I "& S.
gauge, with an anachm:nl‘flug at its frec end, cnabling the
sct to be readily connected to amy convenient lamp socket
supplying 110 volts Direct Current. .

is instrument is widcly used by the Electro-Medical pro-
fession, for various kinds of treatments, and it is particularly
efficacious in the treatment of nervous discascs.

The application of high frequency currents 10 the bod{ n
various ways, was first developed by Prof. d'Arsonval of
Paris, and he made a number of difficrent tests, to ascertain
the eficct of various currents applied- to the body, and have

FiG. 6

ing different frequencies. When the currcat applied did net
have a frequency greater than 15 cycles per sccond it was
found that a succession of separate or “Clonic” Muscular
Contractioas were produced. With a frequency of 20 to 30
cycles per sccond a series of continuous contractions of in
other words, a “Tetanus,” or “Tonic Spasm,” occurred. When
the frequency of the oscillations or currenty were increascd

beyond this point, the Tetanus eficct was also increased, When
second, was cmployed, the maximum intensity in the mus-
cular contractions took place: and a further increase of fre-
quency caused a -

of the contractions, \)
until at a frequency

of 10000 cycles per

effect was produced

upon cither the Motor

or Sensory Nerves,

ternating or osdilla

ing current, which al-

ternates at 10,000 or

a Periodicily of alternation approximating cycles per
erease in the strength

second absolutely no =
Therefore an a-

more cycles per sec-

ond, is termed a
“H Frequency
Carremt™ from a

Therapeutical point of
view

fig.?
In figure 7, is shown a set of variows shaped glass clecs

trodes containing different stages of Vacugm, for the appli-
cation of High Frequency Currents, and for a more detatled
explanation of the method of applying thesc currents to the
body for the various discases, cic., the reader is referred to
the very excellent Treatise on the subject, by Dr. Frederick
Finch Strong. “Modern Electro Therapcutics,” which is sup-
plied by the E. 1. Co. at $1.IS prepaid, und for those readers,
who are desirous of obtaining an exhaustive Treatise on this
subject which covers High Frequency cnrrents, and all other
type of X-ray, and Electro-Therapeutical apparatus for phy.
sicians’ use, Dr. Strong's work entitled, “High Frequency
Currents” at §320, postpaid, is_highly recommended. The
glass Electrodes shown in Fiz. 7 are supplicd by 1.

0. at $1.00 cach, net, and they supply the complete high
[requency set described in this artsfe also. The complete
set as supplicd in_hard-wood cabinet, i shows in the photor
gravur, Fig. & The price is $33.00.

fadaYael
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OST wircless telegraph stanons to-day are wsing
high potential step-up transformers, either of the
open or closed core type; probably the closed
ore type predommnates. The followmng article

describes how to easily construct a % KW, closed core

transformer suitalle for operation on a 110 volt, 60 cycle

A. C. circuit. No impedance cotls

EET rhon or other current limiting devices
corE

it has a magn

A incorporated in its design..
e L , The basic design featute of this
| core transformer lies in the secondary

wiqwinding; and thia bugaboo of the
\erage’ amateur is completely
Jone Caway with here, as
Seeondary | winding _employed s
composed of three E. 1. Co, No.
©ooso 0" biocksecopdarics sucn at
nsed i their No. trans-
£.4.€0,_BLOCK SECONBARY |_{ former coil.* The secondary vol-
1 af tage of this transformer can be
varied from 12000 to 20000 volts
Fi6 €0 by the sariation of the number of
wrns in the primary circwl, as
expluncd later on The smaiter the number of turns used in the
primary, the higher the secondary voltage, and vice versa. I
whe experimenter this transformer will be of great senice,
Wirce secondary umits may be conneeted in varions ways, as de-
\red, wather n series or parallel The primary current 1s con-

trolled by adjusting the position of the magnetic shunt, slown ir

- J !
3LACO BLOCK SECONDARTS *BOBO
(¥

the drawing, Fig. 4. and also by varying the number of layers
of the primary wire meluded m the circuit. which is rearhly

T L U No 8080 Price each $275

J-fBRAsS
I

accomplished by nmieans ol 4 muth-point swilch. conmected
2% shown in the wiring diagram for the transformer. Fig. 5.
The hlock secondary coils measure 4% x 4% x 2% inches
lomg and the dumeter of the opening in the centes of satne
is 13 nch  Hence, three of these secondunes placed side by
wide will measure 8% inches over all, and when built wto the
teansformer, % el cleariuce at least should be left a1
cither end, see Fig. 2, so that the discharge will_nat jump
in to the irun, and thus short-circuit the winding. This space
at the ends of the secondary should be filled up with insulat-
ing compound, or wood blocks soaked in parafine wax
ig. 1 15 shown an enlarged section of the secondary.
and 2lso the laminated sheet iron core; the iron beng tade
of No. 0 U. S S gauge stock, which comes in sheets 20 < ¥
inches;® about nine sheets are required for the whole trans-
former. The secondary core beg, measuring 1 x % x 11%
inches, should be insulated by wrapping around it about ten
layers of No. 6983 E I Co Empire cloth, the width of the

I's

L}
il

P

res

cloth bemg 9% inches) The pramary core lew, | mch square
in cross-section. see Fig 3, should be insufated by wrapping
ax layess of the samé Impire cloth, 9% inches wide, arourel
it Over this 1s wound six layers, 8% iuches long, of No
14 B & S. D.C.C. or enameled magnet wire, bringing out
1aps from the end of the second, third, fourth, Bith and sixth
layers, and connecting these toa multi-point switch, as shown
in the diagram, Fig.

¢ general assembly of the transformes s shown at
Fig 4. and, as shown here, the primary and secondary core
Tegs are simply clamped onto thie 1wo yokes as shown, but
if desired. allliough it is not necessary for all practical pur
poses, the four sections of the cores mav he intericaved in
the nsual manner

TE 1 Co No 10

Pruc per sheet 3073

Price pee yard 30 50

AmericanRadioHistorv-Com —
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staples for secuting it m place. This outfit forms a very cfli
cient front door bell set, or in any other application fof dis.
Rances not exceeding fifty feet. In Fig. 4, are illustrated, a
few arpaniental hrass push buttons

5 not always desirable that the clectric signal be
that of the somewhat nosy belt, and for this class of service,
tesort is had to an instruncnt known as a buzzer. This is
nothing else but 2 ncatly made bell me-
deamisis, without any gong or striking arm,
50 that the armature in it can vibrate quite
rapdly, sending out a loud, buzzing sound,
wmilar to that of 2 Lee. fi em-
ployed 1 offices, or other quiet places,
where the bell 15 loo noisy, or somcumes
@ is used in contunction with 1 bell, so that
«tther the burzer of the bell ringing, will
indicate one or the wther of Lwo diffcrent
wgnals. For instance, in many private
louses, thre Lell and buzzer are mounted
ude by side in the kiichen, and so con-
accted to (wo push buttons that the hell
indicates someone at the front door, and
the buzzer a call from the dining-room
talle, eic. Someumes a number of
ifferent toned gongs are arranged in
a set, the mcaning ot cach being quite distinct. Common forms
of the odd goags are the cow bell, the cocoa wood ; the sfagh
bell; the split wong; the chime gong, elc. A neat and well
made buzzer 18 seen at Fig, 5.

reccnl mnavation in the reabm of clectrie signalhng
devices s the cleno whistle. This instrument gives out a
more or less shotl whistling note, quite distinct from any
ather device. It 1s built on the same pronciple as the vibrac.
wng bell, excepting that the armature of the bell 15 substituted
by an iron tod and a thin daphragm, as shown at Fig. o
MWhenever current is supplicd to the terminal binding posts,
Ter 1, and Ter 2, 1ts path is around through the magncliz-
tng coll. aml clased contacts, A, At this juncture, however,
the magnenzing coil has drawn forward the sron dikc and rod
shown, and this also moves (he diaphragm, 10 which the rod
is attached The movement of the rod and disc, simultane-

Fig 4
ously breaks wie contact hetweed the springs, A, and the rad
and us parts return to their original position. I pracice,
Uus attraction and redease of the ivon rod and also the dia-
phragm occurs at a very lugh rate, resulting in a whistling
sound bemg entitted by the diapheagm  This sound may be
greatly amplihed and directed by attaching 2 brass or other
wetsl horn to the front of the instrument  This arrangement
gives very satisfuctory service as a telephone call in power
houscs or other noisy locatiens.

The apparatus se far mentioned, form the usual comple-
ment of audible eleciric signalling devices, but before taking
ups the study of cireuits and other details,
reference will be made to a very important
wistrament, vanonsly called an dicator ar
aunowiaior A cut of a 6 pasition annun-
dator, or one eapable of indicating 6 dis-
tinct calls, ndividuslly, is portrayed at
tig The amnunciator 15 a very ex-
tensively used insrument, partioularly in
Fix S hotels. and other places, where @ great
aumler of shfferent ealls are 10 be registered at one central
oaint, such as a hotel ofhee

Its prinaple of
action is based
upon the eleetro-

won with the

previous! n mos
most cases 3 hell 409
or buzzer s ar-

ranged to operate
whenever a calt is
registered upon
the annunciator,
Tt the annunciator
itsell cmits no ap-
areciable sound at all. Each shutter or drop, beartng any desired
auvmber, name or litter, is normally held out of sigh, in the type
shown i the cut. When an clectrnic current is sent from a certain

@
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correspanding push bution, however, the shutter is instantly re-
leased by an electro-magnet, and drops down inlo sight. In the
cut, Nos. 1, 3 and 5, have been re-
Icased by the eleciro-magnets oper-
ating them. The shuttgrs arc reset,
toawait another call, by pushing up
o6 a button at the bottom of the
cabivet, alter each indication. In
some anaunciators (s resetting
of the shuitess or indicating need-
les. i3 sccomplished automatically
by cacl succeeding call. This is
both a good and a bad feature,
masmuch as the sccond call may
oceur, casetting all peevieus calls,
beforc they have beeri seen or ane
swered. Hence the manually reset
type is generally the most desir-
able A skelch of the working action of an annunciator drop,
is shown schematically at Fig, 8,

An clectro-magnet is arranged with 2 pivoted soft iron-
armature, to which is attached a trip bar, so that when the
magnet is encrgized by passing a current through it, the ar-
mature will be auraclcd‘,’ raising the \rip bar or finger, and
releasing the shutter or drap, which rests on a pivot also,

he shutter 1s resciput of range of the window in the cal
net fraine, by pushing upward on 2 buiton at the base of the
€abinet  This reset butlon, B. is secured in a metab eod, AL
which, when pushed up-
ward, presses the shut-

SHUTTER Om ORO®

ter upward also, and the ovor
slanting edge of the trip
finger allows it 10 risc sToe

and then fall over the
cdge of the shutier, thus
retaining it i place, un.
4l anothier call occurs g

There are many different G (2]
styles and makes of an-

nunciators upon the market, but they all operate by meails of a8
clectro-magnet and armature of tome fo

THE WIRING.

For ordinary electric bell insiallations ® 15 usual to em-
glny capper wire, about Neo. 18 gauge, 5. (Browne &
harpe), with two coatings or wraps of waxed cotton over it
for ansulation. The number of feet per pound of office and
amuunciator wire, used for bell work, ctc., is as follows:

wooow,

Eloycuer F s
No. B. & S. gange. ect per
No. 12 .o 5
No 14 .
No. 16
No 18
Annunciator Wire
No. . & 5. gauge.
No. 13 . ;
No. 20

.. 25
The aanunciator wire, or cammon bell wire, has two
layers of corton wmerely wrapped around the conductor,
w{ich is then soaked with parafine wax. 1t is casily unrav-
elled,
Office wire has two catton layers braided, which
30 casily led an more f{crable.
wner_braiding 15 filled with 3 maistare repellant componnd,
e cheapest wire 10 buy, of course, would be No. 20.
gauge, as 1t contains the greatest number of {cet to the pound,
but it 1s only suitable for camparatvely short lines, as it has
too much resistance for the low voltages uti in bell
work. No 18 is permissible for bell or annunciator circuits
up to a distance of feel one way or 200 fcet of wire in the
cireuit For circuits of 100 fect to 150 fect one way, use No.
16 gange wire. Circuits from 150 fect to 200 feet, No. 14
wire, and circuits of 200 to lect one way. use No. 12 wire,
For circuits of greater length than these it is not practical to
fng the bels dircet, as they require too much cureent in
amperes. which nccessitate a' very large battery 1o compen.
sate for Uie volts drop in the ke or circuit, and also large
opper wire, For tong bell rcuits, the most practical ar-
fangenemt is that involvina the use of a high resistance
relay, which 1s acteated directly by the push buiton and bat-
tery, over the long line, and the relay then closes a loea)
circuit containing several fect of wire, a batlery of a fow
cells, and the bell. The relay is wound to a higher resistance
than the bell, and docs not require acarly as much current in
amperes. so that sialer line wire may be used  Relays are
quite seasitive, and are the 2ame as nsed on telegraph hacs.
the resistance varying from 20 to 100 shms or more depends
(Coutinued on Page 28.)

15 _not
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the results of our tests with the 12 Kilowatt stanons we have
reached the conclusson that this type of masts and antenna
is the best for our systenn I some of our stauons. we
employ the flat top aerial of less height for recenving. Bui we
segard the A1 top aerial as inferior to the barp type. The
harp type also has the mechanical advantage that by its use
the danger of twisting of the spreaders disappears.
he ground employed is the radial type with connection
to earth at outer pomits. It is shown in Figure 7, where
is the stauon house. The ground wires, which are boned
two or three fect below the surface radiate in all diecuons.
and are heavily bonded together at their outer exiremities, B.
At the South Sam Francisco station, the antenna current is
about 40 amperes when 35 kilowatts is drawn from the direct
current generator at 600 volts. The Honoluly Station is ex-
actly Like the South San ['rancisco one The system as now
improved is simple in_operation and installation. As evidence
of this. Mr Elwell, Chief Engineer of the company, went to
Honolulu on two days notice, and within sixty days the Hono-
fulu station was i operation. And yet in this case there
were considerable difficulties to be overcome. All the appar-
atus and supphes had to be shipped from San Francisco, and
itre Chinese workmen, who were the odly ones avatlable, would
ant work at heights above one hundred feet. The distance
covered by this station is 2300 miles. Since August, not less
tan *1500"te 2500 words of press have been transmutted daily

e @ I

n additon
The rtate is 25 cents a word against 35 cemts of the

Theie are
sages.
cablc compamies. At the present time, we can operate up to
8 in the mormmg. \When the new 60 kilowatt sets are installed.
we expect to operate throughout the day.*

Between Los Angeles and San Franaisco two ta
hundred messages are sent every day, and this 15 stoctl
business. of a kins
course, A certain type of cusiomers is specifically catered to
Thus the California Fruit Growers Associanon <o much busi-
ness betweer Los Angeles and San Francisco, They demand
2 thirty minute service. that is, between sending the message
and receiving the answer, and we have kept up thal service for
ver a year now. This is a very strict test because these
messages are all in an unpronounceable code. The Fublishers'
Precs Assacisnon has also used our service from five to nine
m the evening for a period of ten months or more

An extremely interesting phenomenon has been observed in
this work wah undaniped Z Larions of stightly differeat wave

a considerable number of paid mes-

three
paid
where accurate service is required.  Of
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June 1913

ot the presence of fog. ete  But the persistency with which

1t occurred, and the fact that no amount of tuning at the

feceising station remedied matters  although  simultatiecusly

other stations were recening this wave periectly, prevents the

acceptance of an explanation on the grounds of atmospheric ab-

sorption, that s, such an explanation as is emploed 10 c1'ss vy
g

the daylight absurption at long ranges.
Clearly it is impossible thal a wave of 3260 meters pre-
viously of satisfactory intensity can be absorbed complately

at a distance of 350 miles wlule ut the same time a wive ©
3100 meters rematns of full strength  And there 1s not wuek
to be sawd in faver of the assumption that altirations el the
refractine power of low-hanging cloud banks or of layers of
clouds produce a ber.ing of ihe wave trains wn. I eauses
them 1o pass over the receiving station, while at the same
time waves of only 5 per cent. difterence in length are received
as well, or even more strongly (as is frequently observed)

" Tt i however possible, that under certain atmospheric con-
ditions, which may be caused by clouds or masses of fog (which
are found with great rcgularity at certain seasons on the
Pacific coast), or by partially iomzed masses of air at
greater heights, the energy of the upper part of the wate mnay
be deflected or bent downward. Dr. Eccles at the Dundec
meeting of the British Association pointed out that a bending

i the wave as it traveled might be produced il the upper
layers of air were even partly conducting. The appearance of
the bending wave front as it travels from left to right 1s
shown in Figure 8. Under such conditions there are acting
at the receiving stations two trains of waves which have trav-
cled over paths of unequal lemgths or which have traveled
with unequal velocities. ~Consequently there will be a phase
displacement between them and interference at certain local-
ties. These are the nodés at which total or partial cxtinction
of the oscillations occurs. .

he possibility of such an interference has already been
mentioned by several authors in their speculations concerning

\he propagation of electric waves over the surface of the carth
For example, Professor Pierce, of Harvard University. states
in his book: “Principles of Wiraless Telegraphy,” “The upper
layers of the atmosphere which have heen rendered conducting
tlirough the action of sunlight, may act to a certain extent us
reflectors. of electric waves_and thus limit their propayation
over the surface of the earth; the transmussion would 1hen
be superior in the day time, with the exception ol the case
where a possible interference occurred between 1he direct and
reflected waves. This interference, if it exists. would strengthen
waves of certain length and might anaihilate wascs of differem
length, so that this interference could be made of assistance
by altering the wave length by an amount carrespanding 1o
half the period No such eflecis however have been observel”
_Dr Pierce's conclusions regarding the sapenonity of day-
light transmission are, as you knew, contradicted by the ex-
perimental results. The jouization of the air at lower levels

tengths. 1t 1s that at certain times daly, a]
the year, and undes cerlain meteprological conditions, very sus-
prising vanations in the sirength of the received signals occur
when definite wave lemgths are used, and only when these
wiare lengths are used  For example, the Los Angeles station
warks with a wase of 3260 meters and a compensaticn wave
ol 3100 meters, and the shorter wave is radiated conmtinuously
with the exception nf the time during which the dashes or
aots are being sent .
‘ow 1t will suddenly happen that the longer wave will
become ery weah or even be entirely lost at the San Fran-
asco station, distant 350 miles north, whereas it will be re-
ceherl with wormal strength at the Phoenix, Arizana stalion,
distani X0 mites (o the cast  Nevertheless the shorter com-
pensation wave, which differs in wave length br only about 5
per cent. will Le received in San Francisco with full strength,
or even with greater intensity at limes
This phenomenon of the exiinction of the waves occurs
frequentls particularly ot our stations near the Pacific Ocean
ks it was ohserved every evening and at other tmes
was entirely absent  ln consequence the operators have ar-
ranged 1o send on ether of the two waves uses
The duration of this fading effect is often seveual hours
after nightfall: then it suddenly vanishes amd thercaiter both
wares have their normal intensity This alteration of intensity
is sometimes for one wave, and sometimes for ihe other, and
rarely for both, and in the last mentioncd case the operator
can find a third wave on which he can receive clearly. Usually,
v, i

hiwerer one of the waves remains of mormal intensi
other words. wases which differ in length by several hun-
dred meters o not samsh simultaneously

This selective ahsorption does not scem to be lmted to
specific lncalities appears ostly al sunset, lasts far into the
night but 15 seldom ubserved near noon .

At fiest 1 thought that the cffect could be explained by
transmitter ot receiving stalion, as,
Tecause

altered conditians at_ the tran
Tor example thrangh alteration of antenna capacily

Since 1hi® paper was prepared 24-hone service both wayd has heen
wied and 1 daily ssccemfully maintaioe,

is able to the influence of the reflection at the
upper layers. On the other hand 1 believe thiat there is now
ample cvidence to concede the existence of such reflection as
darkness approaches. In Figure 9, the conducting layer of air
at U is shown and the path of the wave with its reflection at
U is also shown.

How shalt we account for_ the fact that the reflection efiect
was not obscrved Gll recently”  [n spark telegraphy two waves
of nearly equai length were rarely used (with the exception a1
the cuse of those due to caupling of the open and closed oscil
fating circuits). Alterations in the wave length used i s
mission are seldom attempted or else are of considerably greater

magnitude than Inose used 0 our work with connnuous oval
lations, wlneh latter therefore hring the sesired cffey mee
greater promunence 1t would be wileresting 1o wheeeve whether
simtlar obscrvations have been recorded with wstamed ralia
hon in other climates, or whether these eflects are e
W the particular atmospheric conditions and jocaltties 10 which
we have dbserved them

Becanse of the grent commerciat demanls an the statums
up to the present time | have not been able lo unidertike 1
cireful seri Ohservatins altermg the transmiting w e
by successive small «iepe m order to asceriam herween whit
intervale of wave lenglh these ¢ffects of micricrence vt dhs-
appearance pass trmowgh maxima and mema Before .
exact stilemenm ¢ he made thears amil prachice musl werh
together for some time

Lectine elivered befnce Thr Fustrade ot Hadoo Fnginrees o e
catbes Halb Columbis Pnoscrnity

—_——— —— AmericanRadioHistorv-Gem —
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Recent Developments in the Work of the
Federal Telegraph Company :

By Lee De Forest, Ph. D

HE Federal Telegraph Company s, unique n several
respects.  Among these, i1 enjoys the disunction ol
employing no press agents  Comsequently in the East

ahnost nothing 15 kuown of what is being done in the
This is, of course, regrettable irom a technical standpoint.
lie prescnt chain of stations of tie company comprises
those at Seattle, Portlnd, Medford, Central Point, Sacramento.
Phocnix, San Digo, aso, Fort Worth, Chicago and others.
leup,ll ‘messages have been seat from San Francisco to Chicago,
thy t of the same characier as that malutained on
|l|c lmhc (_o:lsl wihsch latter is striaily eommercial — The
largest of il thesc stations are those at San Franasco and
Honoluly  Each of these has a power of 40 kilowatts, which
15 to be increased to 60 kilowatts.

West,

\/\M NL

@ e

We operate under the Poulsen patents, But the appatus
imparted from Beamark in , showed many commercial
defects and lack of_reliakibty, The coeling appliances were
inadequate, and the insulation” faulty,

system, as now in use, is the simplest imagiable,
particularly at the transwitter end, Referring to Figure
hrect current generalor of 500 to I volls or

(. 107 Byt i ol T Gatst) o (e the el
current from the arc flowing back to the gencrator and also
intended to keep the gencrator direct current constant, A is the
arc itself, B a tumng or loading inductance and T the antenna
The arc itself plays between a copper positive clectrode and
a carbon negative electrode. It is always water cooled It is
in an intense magnetic ficld, and the atmosphere surrounding
it is usually illuminating gas. Where this cannot be obtain
denatured “alcghol is u@cd lnsle;\d. 11 desired. ether can be
added to the denatyred alcohol

In this system the Ir1l|sl|ullmg key 15 used, not as 1 most
stations to Jna ge the amount of energy emmed but only to
alter slightl, lhc wave length. This is accomplished by con-
necting the {(ey K as shown across one or two iurns of the in-
ductance B. Wher the key is pressed, the wave emitted iy
Jengthened by say ﬁ\c per cemt  So that all the time trans.
mission is going on 1he antenna is radiating. This makes
matlers interesting but unsatisfactary for the amateur inter-
toper who maturally fails to scparaic the two waves and inter-
pret_the messages. The wave not used for receiving, whicn
is usually the shorter one, is termed the “compensation” wave,
and the tunng at the reeciving station wmust be sufficiently
sharp 10 ensure tha the compensation wave shall not be heard.
It has been found that smaller amateur stations cven in thz
neighborhood of the twelve kilowatt station cannot tune up
to the longer wave, and this fact cmsures their reception of
what may le called reversed. and of course wnreadable mese
sages. We feel responsible lor 3 state of thorough disgust
on the part of said amateurs.

Furthermore. when in the Immediate neghborhood of »
powerful station of the Poulsen wype, the received sigmals from
other stations are considerably f{ainter when (ransinission is
going on from the arc station his may be due o either a
surplus of cnergy passing through the detector and rendering
it insensitive; or to renderiny ily opaque the transmitting
medium by the undamped sadiations. I must admit that I
cannot see just how this latter altermative ean be the case
though it is difficult otherwise to explain the faet that even
with the Audion detector the smothering effect ls shown.  For
the effect mentioned, the ar¢ may be as much as five miles
distant, from the deteetor affected, .1nd yet the signals from
mrk stations will drop to a marked

is of interest that the arc lcnglh or ehanuu in it have
g_raenuuy ne cffect on the radialion, at least for telegraphy
or telephony. the comstant condilions. sequired are maturally
more severe.  For telephony, the double circuit arrangement
shown in Figure 2 is used. The condilions being more critical
in this case. thg operator is required to watch the are and

kecp W steady by occasionat manipulawon. The skill requires
is not great.

The receaving curcuit ordinanly cmployed 1s shown i
3 The coupling between the anlenna cireut and the :l
ciraunt i usually very loose. Thus with pancake shaped coupling
couls such values of the angle between the cails as are nsual.
This is exceptionally loose coupling and ensures sharp turiing of
a guality unattainable in spark systems. The tuning s remark-
ably shurp and we have done much work in tle dircction of
elumnalmg damping in the receiving circuits, In particular
we have found it necessary to avoid leaky condensers. And
because of the undamped nature of the radiation we can get
all the advaniages of loose coupling.

The detector used is the ticker. The old-style tickes 13 an
mtermittent contact operated by an electric buzzer. he con-
tacts themselves are between two gold wires, one®of them
fixed and the other atached through an insulating piect to a
diaphragm which is_maintained ia continmal vibration by the
buzzer armature. The comtact wircs arc connected to the
terminals of the tuning condenser in the closed tuning circuit
and also to a comsiderably larger fixed condenser (value about
0.02 mfd.), which I:\ner condenser is also connected 10 the low

ance recei telephones. The actton of the ticker is
(0 permit alternating_currents of large amplitade %0 butld up
in the sccomdary tuning circutt, and at more or less regular
intervals 1o discharge the variable condenser through the tele-
phones producing at cach discharge a click. The wlephones
are ‘the ordinary 75 ohm double head band type. The nol
ﬁc"d"“" is mot a3 pure musical one because xhc ticker :annm

arranged so as to interrupt the alternating corrent which
charges the condenser at the same point of the cycle at sue-
cessive interruptions. Lo consequence some clicks are louder
than others and the note 15 not clear It may be eharacterized
as a hissing sound not altogether agreeable to the car. If a
rectifier is placed in the ticker cucuu the note becomes mu:h
purer. But the signals are we: ,
e difference between the 1wo waves emitted from the
transmitter_is small. Thus when the sending key 1s ‘up the
wave may be 3000 meters and it may be 3150 meters when the
key is depressed.

An efficiency of twent per cent. 1s considered good for
the Poulsen transmitter, Though this is only about one-third
what is obtained by the use of the quenched spark, yet it is
found that in practice we can work far greater distances than
with the latter. This may be because the ticker telephone com-
bination is by far the most sensitive and efficient detector im
existence.

s examples of what is done as regular service, we work
from Los Angeles to San Francisco, a_distanee of 350 miles
with 12 kilowaits dircet current, m Dicgo, with 5 kilowatts

is in _communication Sal\ Francisco at night, In
the winter, the conditions are naturally much better. ith 12
kilowatts D, C. we even work from San Francisco to El Paso
in the daytime. a distance of 900 miles; not sufficiently con-
tinuously for commercial service but still very frequently; i1
being practically a_daily_perfermance.

he power utilized is limited by two considerations. One
of these is the capacity of the antenna and the other is the
voltage at the arc.  We have worked up to 1200 volts buj

%’ I TIT
z o R 8

higher voliages than this are not exelu ded As to the an:
tennae, we have adopted as mndard the double harp, twin:
mat system. Its construction is clearly shown m Figures 4

5 which are those of a typical antenna of d. ea

gure

mi
]ncl(y _The new antenna for the large Soulh S:m Iwu‘sw
5

station js supported twin towers M0 feet high,
apart. The antenna eapacity is here 0M2 mid. Bee
the 16w voltages employed, insulation difficultics are mi

The type of tower mow used is triangular in S e
and docs net taper. | For it special timbers have to be sawed.
The plan of the guying system is shown in Figure 6. 1t wilt
be secn that the construction lends ilsclf to gread rigidity. As
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Ths Derartment will sused the following montdy pruct: FIRST PRIZE $500; SFCOND [RIZE 5200, THIRD PRIZE $100,

The 1dea of this depariment 13 16 accompl 0 ithre with old sppartatus, or nid matcnal In order to win & prize, the appiaius, goods, tu
Dhes, paris or matenials must e of “E I Co make. The mare original the 1dea. and the aiore "E. 1 Co™ goods are rsed i accomphislung the acw
Ihing or the new eilecl, the berier the chance to win the first prize

el the Tollowsng aritehe by My Gernaback. Yo wil nole that he ascs nothing but regnian F f Ca ® stack matenan escept die sarties
Ve s found s twr wieful Trpose Tor e elecing betl, as well 43 the other articles — [hie @ e kit of armiele which wins 3 $5 006 prsc Sugjane
T iy ticles you wll b Stirpriscd how casy i it G0 win a prize  And comember i the iea for which e pay e priz dever mind +fon
AR ritien up of mot—we'll altend 1o that part, 1 you Wave o experence i wotu srticles &

How to Make an Electric Carillon

By H Gernsback

HE tollowing musical mstrument, which 1s played like
a4 pianc, can be made by any one handy with tools.
1t will afford genwne entertamment to persons who
care for ths varicty of music, which 15 not untike

the kind produced by the xylophone
he nstrument originally was con-

such a manner that the womlen ball strikes agains: 1he dortle
on the foriard stroke, NOT on the back stroke  Whes all
the bella are attached securcly. they ave lested own with albwmt
three or four dry cclls, and the clapper rod nwst then be
bent and justed nll cach bottle gives a clear pleasmg note

venved by the waiter, when he was about
12 years old, and it proved such a great
source of pleasure to him, that he de-
ided tu publish the cBnstructon of it
The canllon 15 very casily made and
costs but hittle It can be made to suit
inyone’s pocketbook, and may with ease

i

be constructed as well on an elaborate as
i & simple scale  The mstrument de-
senbed _herewith comprises three oc-
(s (24 keys) and consequently quite
o few simple songs cam be played’ 1t
W not advisble to wse less than two
octaves (16 heys) but of course as many

sl

mare as desired, say up 1o eight octaves
64 keys) can be used  The more keys,
e Leiter the muscal range of the in-
“rrument
The “chimes used 1 dus canflon are
Fronch white yuart bottles, easily ob-
cuned 1mam any wibe or lquor store
Ilie lLattles should be clear and white
and as free {ram flaws and blow-holey
as ossible Do not use dark green bot-
des. they do not give nearly as clear
sounds  Nexi we must tune up the
bottles can be done either ear or  betler by
means ol a mano  Start the oclave wherever desired, and
connd the first note on the mano  With a piece of wood
“rike the nrst bottle and nonce the sound. Now fill the bol-
He waith water by means of funnel and patcher and continue
Stkimg o ull you reach the poini where W comes in tune
aith the particular nate of the piano
which you arc sounding  This takes
but a {ew scconds to do  correcting
the sound of the borle s accom-
plished, o course, cither by adding
or ponnng off water  After the bot-
de is w tune, label 3t with its note
and stopper it up tightly, so the wa-
ter comot evaporate which 1n time,
would Jower the note of the butile
After alb (he bottles are umed up
perfectly they are ready 10 be hung
on the wooden frame as shown n
our Fig 1 They are attached 1o the
cross beams by imeans of siout
rwine, simply knotted around the
necks of the bottles, as shown clearly
n illustravon
tn front of the bottles, tevel with
their bottodss, is a board, B. wlhich
carries the etectne beils Ct C? C3

@&
bells,

such as the “Electro”
of thesc bells shriuld
and the frame, which
w|£h a hacksaw  This

etc.
The vells are ordinary electric
Bell No U351, price 25 The gong:
now be removed, as shown in Fig 2,
carnes the gong, should be sawed off
frame 15 shown 1 dotied lines i Fig

lastead ol the metal clapper, M. Fig 2. a hard-wood vall
about ¥ inch in diameter should be substituted.  This wood-
et bal) may be forced on the metal clapper and wmusi, of
course. fit tightly so 1t will not come off when striking
agamst is boltle A betier method is, of covrse. to thread
ihe end of the elapper rod with, say an $/32 thread, and screw
the wood ball onto rod. nsmg glue or sicliac, to keep the
Yhall from unserewing  Each bell MUST be mounted 0

“The E 1 €o xclls 5 bell erthous gong ang frame. made tor ibove pur
pose. fu 24 4eRt cach

el

FIG.

It rhe admsiment s right the Aonxe of ¢he clapper tiselt
shonld nov be aotieet 11 the sound 1> too lond for certun
purposcs, a layer of cloth may be wrapped around the
wooden ball, which sotiens the sound considerably

e keyboard, Fig 4. 15 sunple and cansisis of a hanl-
waod board, B, 2 brasy rod R, and wooden keys K These
keys should be of the same_widib as the keys of a piano, and
about eight inches tong  They should be absofutely square
and true, and_should come ciose together without” binding
each other The bras¢ rod eocs through each key. as
shown, and keeps the keys ap  The cod atsclf 1 held o,
from-the Loard s by mecans o) the woollen blocks, V\})
The keys are kept trom touching caeh other by brass or
iron washers, O, O whick also hit 1he rod, R These wabh-
ers are from 1/32 10 1/16 mch thick  Under each key there
js a contacl point and vach key carrws another contact, so
than when K is depressed. G wall make contact with 8.
brass o phosplior brunze aprmg Fl secured to the board,
B, io focated under cach hey, and serves the purpose to e
the hey automatically, after 1t has been depressed A Nlemble
conducting cord W* goes to the contact, G, of each key, as
shownn , This keyboard can be made as simple or as ckibo-.
fate as desreil. and o dimensions are given. as i s bhaill to
swit andividual 1astes

The electrical connections are shown in Frg
dotted tines represent the keyhoard 1he battery, I, cond
Sists of three or four good dry cells, such as the "Electro’,
or “Columbia " 1§ the wmstrunent 1s played for ¢ msider ibld,

The,

£ L Co flexible vard No 1020 per yard 3 certs
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periods. a larger battery, with cclts in multiple, or better, a
storage bartcry should be used. 1t is, of course, understood.
that as many kcys as desired can be depressed simultancous-

Iy, the bottles will soand asffong as these keys are depressed
The Keyboard
"

. . . Co may be placed at
l;'f“ SEng) I:?;f P agy distance

within reasonable
limits, from the
botile rack, and
\f the wiring on

s the rack is care-
fully  concealed

DA 3 7 L PN o I g
=5 P L o Uil 0 5 (e

i stage  with the

beils turned

Fie. 4 away from the

-
keyboard behind the scenes, it will mystify many persons, as
the carillon seems to be playing without inyone touching it.

FIRST PRIZE $5.00.

HOW TO CORSTRUCT AN OSCILLATIOR
TRANSFORMER,
By S. W. Hector.
IN the present stage of Amatcur Wircless Telegraphy,
the transmitting sct must be loosely coupled to the
acrial oscillating systcm, so Ihat the wave-form shall

c as
single coil osciflation transformers are employed for tuning

the high poten-
i, condenser
i with
of. the
aerial, the wave
emitied by the
aerial is usnal-
ble-
humped; or of
an interfering
nature. Such a
possesscs
out in a

smaoth o3 possible. When ordmary helices or
c

wave
characteristics that make it extremely difficalt (o tune
Tecsiving station,

Hence the Government Wircless law exacts that all
licensed wireless stations, whether amateur or professional,
shall emu a pure wave. At Fig. 1. A, 1s shown Lhe nature
of a double-humped wave form, resultant from the use of a
belix in the transmitung set; while at B 13 depicted a prac-
lieally pure wave forim, baving bat one pronounced hump or
peak. A double humped wave-form is made mamifest in re-
<eiving, by the difficulty encountcred in tuming it out. A
aharply defined wave-form, such as emmtted by a well-tuned,
loosely coupled transmitting set, 1s very casily cut out on the
‘fece\ving apparatus, generally, and. thercfore, every amateur
should use a i illati rer, Aot only
for tlhie above reason, but also the sending range, in most
cases, 1s greatly enhanced by its employment.

The oscllation transformer here described can be easily
and cheaply made by anybody, in a few nunates’ time. It
reqires for i
struction  two of
E. 1. Co, ? §0
spiral helices, shown at
i aving pro-
cured the helices, the
centre  Ianding  post
shoubl be removed and
tonounted ¥ inch
from the centre of (he
heliv. Jeaving the cen-
tre hole clear for the
brass_guide rod, R, in

For the hasc of the
instrinnent; a piece of
oak, about 14 inches
long by 8 inches wide,
and i{v inch thick. i
best. At the ends of
o N the hase is secured two
Ne 9000 standards, nickel plated (E. I. Co. supply them at 20c
<ach), by passing 2 round head wond screws through the feet of
the stands, into the wond hase, Tefore sccuring the twe stand-
ards on the base ahout 10 inches apart, they should have two holes
drilled through them near the top. or 3 9716 inches above the
¥oot, to gecommodate the brass guide rod, R.

s Fig. 2,
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The brass rod, R, may be 3/16 inch stock, threaded for
about 1 inch at either end, with a No. 10-24 die (. 1. Co. No.
6426 Die). or othes convenient thread which the maker may
have at hand. Two nuts, No, 10-24 thread, are placed on
either end of the brass rod, to secure it in position on the
standards. The two hélices No. 9270 may be mounied face
to face, or back to back, The lattcr method gives the greate
est facility for attaching the connecling wires.

Usually 1he inside turns of the helices are employed, but
this depends upon the size of the sending coudenser. The
position of the two helices, with respect to one another i
varied until the maximum current is radiated in the acriad

FiG 3

citenit_with a smooth wave jorm A small space usually
exisis between the two helices, when properly tuned. The
connections for the oscillation transformer are shown at
Fig. or a spark coil transmutter ere, A, is the
aerial, G, the ground, HM, the hot-wire ammeter, anchor gap,

sc. 3.6 N a
[>
oT
Hr
K
® ¢
=G

FiG,e

or geissler tube to indicate when maximum radiation occurs,
OT, the oscillation transformer, C. high polential condenscr,
SG, spark gap, and the balance of the instruments as indie

EXPERIMENTAL ELECTRICITY COURSE.
(Continued from Page 21.)

ing upon the length of u
with relay 13 shown at Fi )

In this arrangement, whenever the push button is de.
pressed. current from the battery is sent over the Tine which
actuates the relay electro-magnets at the other end.  The
magnets then pull {orward the iron armature shown, closing
the contacts of the local eircast, and allawing the betl to ring
from its lacal battery A spiral spring holds Uie relay armna-
tire normally away from the magnct poles and conlacy
screw, teaving the Iocal bell circust open. N B

In gencral to rl;g an ordinary beil of medium size, the
battery required  cither ReLay
of dry edlls or et 2000"Lwe N
cells (sal-ammomae-ear- -
bon-zinc), s about 2
cells for circuits up to
50" feer, ome way; cir-
cuits up to 7 (
eells: 100 feet
etc. The number af cells
requred  wilh  depeml riee
upon_the_size of the beil 10 be aperated and the length of the

cuil e standard sizes of beil gongs vary from 2 inches up

to 12 inches, the latier requining about 8 dry cells Lo operate oo a
circuit not exceeding 75 feer in Iength onc way

he line. A long distance bell eireats
8. 9.

ar
DR ! o
o neay

HAGHET

The Electro Audion detector is heing rapidly adopted in
all first class amateur and commercial stations. s great
ircedom from constant adyustment. and wonder(ul sensitivity
are only some of its [cading characteristics,
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white crasdnng spark  Vhe Leyden jars also create a train of
Last oscillitions amd go 10 make the outlit {ar more poweriul al-
thouh nw more battery power 15 required. The Leyden jars also
£ betier ey g o s the wgnals can be heard more
ity amd not “mushy” s f o Leyden jars were used  For
ol utht yars or conduasers have beca selectod by the
<y il 0. changes should be made here.

rehix i well 3a the oscilation Tramstormer, sre, (0 the
Wit du- wuner and_ the lovse coupler tespecuvely,
i, The belix o the oscrlatin transform-
e g el yure 1 smaple for the teansmaiting station.
Lihe the tumng <ol the belia and the eEiiion transformer have
slulers ar el s by means of which more of less wire con-
ot can be it in the citewit of the serial. Therefore more
ar las wre, and vonsequemly more or Tess wave length is added
o yer aerial. Again there s nat much of 4 mystery liere. Aty
one understands € (See £, 1 Co Wirekess Course Lesson No.
1)

TO
INSTRUMENT

ELCONY

In the larper ets where the battery pawce 15 tnsufficient as
well as un-cconomical we have two methads open to hil the
Onc iy the Gernsback electrolytic interrupter working on 110
solts Direct or Almrluum.' current, which supplies the spark
col (transformer cmn with the power: the other method re-
quires the ase of a CLOSED core transformer operatig without
any lmd of intetrupter dircet from the aliernating currenc supply
of transformer, however. daes not work on the direct
current, not cven in comnection with the exmmx,m nterrupter
Fhe chowe, for this reason lies enlirely wi

The .urnl ;v«xlch is an ahsolute necusny where both 4 send-
«ng and reociving set is used in one station | 1§ you are throngh
<ecciving a mcssmc from your friend. you, of course, wich ta an-
swer him  You therefore, must switch the recciving se1 off from
wonr acrial and switch the sending set onto the acrial  The aerial
4n m‘ll 10(‘5 all this in one aperation.

" sets usm;,, nothing higher than a 2%-inch qu il an
nnhrnry double pole, double throw switch may be u
Aeavier sets using more power the I. Co. Anlenna “\nth Na
K100 must be used, as the smaller switch cannot earry the neces-
ary power

7

Sending a Message.

1n order tn ,md messa;zes it ;mes without saying that you
must know how 1o “tap the c casicst way to learn, and
he cheapest wav at the same fime, is 16 8ot 2 buzzer SIme
plained under “"Reception of Messages.” Wi which
vepresents a first class learner's oulﬁ\ you can send vourstlf dots
and dashes to your heart's content until your wrist has limbered
up sufficiently to o rapid sending. After a fow weeks practice it
will he as easy 1o send a telegraphic message as to write on a
[ypewriter.

Tf your friond has a wirelcss and starts learmng the code
with you, it becomes very simple for both of o to soon become
groficient in the art. Each will send to the ather. the Morse or
Continental ajphabet, which is sent back and forth till the right
speed is obtained  After this certain words are cxchanzed be-
tween the stations; htcr on short sentences are sent and so forth,
4ill it hecomes possible to converse freely hy wireless

ere is hut lmlc adjusting to do when sending  As 4 rule
smateurs converse with only ane. seldom two, and rarcly ﬁl\rcc
stations his reason much adjusting is unnccessary  Whe
wsing a smal) set comprising spark_coil, Leyden jars an hohx
st becaunes first necessary 1o :Ad.;u;l the Leyden jars  Cither more
or less fars (which adds marc or less capacity to the circuit) are
uscd till the spark sounds Ioudest in the spark zap 1nd appenrs
most powerful A little experiment; will quickly tell when the
wight capacity i« used. It is nnporfut to wndirstaud that the
capacity should be adiusted nnl\' witen the spark aqop is conuccted
10 acrial and grownd  {See Lesson No 14 E T Co Wircless
~Course.)

e neat fomottant adjustment 1s 10 the helix (or sscillation
1r1nsfnm\cr if this i used in place of a helix)  To chanee the
clips around on the helix (or on the osciltation transfarmer) it
d< necesary that a small gap is Grst made in the acrial circuit.

s is a.m 51 by driving two nails in a_picca of verv dry
wood and carmodm,. the acrihl wires to each nail as shown in
sketch. The two wiree, A and T are hrmn"hl clase tonether now
and when the kev is pressed down a small spark will jump from

*o B showing that yau are eharging, !hr acrnl and that encrgry
4s radiated from same  Now change the adinstment on the helix
+(or oscillation transformer) &Y the longest and fattest sparks

AsngricanRadinblictan
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pump between A and B Tu do tis A and B sre separatod annl
a_pomi s reactnd where the spark cannot jump any further
You know now that you dare radiatig the mastmuns of | eergy
and the porntt on tie helix Cor aijustruent on the asciilation teans-
former) should be carciully wacked so you will kavw ar any
sime just where the maxsmum 15, It goes wathout saping that
suet should alsa note how many Leyden jars (or how many con-
densers) you are using when mkas the test and you should
write this information down, for if yon were W use mue of
leys Leyden jars (or comlensers) yau would have 10 change the
adjustment on the helin (or osallation sransiormer) s explained
above. Now after the maxtmam ‘radiiuon™ has bren sscertained.
the test block with the nals 15 discarded and the break m e
acriz! wire comected gam  You knuw nuw that sour staton
s radmung thie maxmam energy and phustinents of e sending
will not be required for = 2 Gt G (it they may
B lert undieariad indefinitely
v We believe that we hae
sible and that by reading
“Wircle

made eversthing 1 plat 1 s
ireavse the e mctary st of
must’ become plain 1o even the lay L however,
you desire additional mformation. we will_ he nnly o shl
answer sour guestiorls promyily and explicitly ~ Now s up t
you to et busy and “start somcthing™*

A CURIOUS ELECTRICAL ROCKER,

As most of onr eas associateld wih clectrienty nd mo-
tion, are linked with the more or less common lorm of rigd
clectrical machine designs, such as the motor. bell, ete., the
apparatus hicre deseribed is certainly quite 4 agvelty, ¢sps
oally as it utilizes dircet current, and the aircuit 1s not -
terrupted of reversed to creale a changng magnetic feld s
15 usual e direct curreat apparatus producing motion

This rucker requires for ats operation, 1 fairly strong ‘i
rect current af several amperes, -uch 15 given by 1 couple
of storage cills, or otherasource

The rocker is shown in the skc(fll. and cansists o 1wo
metal plates. mounted on veruical standards, one' »f che
plates being of lead preferably (the darker pne), and he
sther of iron or brass The rocker shalt useli s of brass,
and has 4 small V-shaped groove <ut in its ide it one end
The two vdges of the groove rest upon the lead plate sdge.
wnd the pendulum is sceured n the manner showe.

Usually about 0'to 8 amperes amd | 10 2 vohts. 1s sulfi-
cient to cause the cocker to start oscillating or swinging
from a position of rest; and the pendulum may zasily swing
over an are of W degrees, m 3 few seconds wmne after @
starts to oscillate

LeAD 0

The philesophy of rins pecuhar acvon ahich o« Dfferent
trom any other dicexe surrant, motion producine ipparatis
m general wse, 15 dat o the (act that the rent of scveral
amperes apphied s suth 1 +u heat the eages HF the Jroove
on the rocker shaft 1l the Tead plate upoh which it rests.
and when this nceurs the laad expanding where it
tacl with Ihe groove :duc. siuses the shaft o tarn slightly
When this happens. -he Tead quickly cools, .\ml the shaft
swings back 1gam. nded Ly che heating n ¢ side
of the groove edge m.J tead plate  This kccp: ap a5 long
is current 15 applicd 1 <he apparatus aad o the pendulum
13 cemoved. the ruckm' bar gives oul 3 awsical

The Telelunken Wireless Telegraph Company which har
hucn gaperimenting wn wireless telephone work m connec-
dion with us general wieeless plant ar Saywlie, has sue-
eceded n developing « [25.mile range £ ss sad rhay the
plant has not 15 yet been able 10 conaumeate with Man-
hatlan beeause of armospheric and clectreal interfereuce
Tocylties m New England (25 mules away have been
ceache. huwever
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EDITORIAL NOTE.

T

Thes conrsr 15 G comprohensite [reatsicnt

N

Erpermacnmrad Eliitriinty o1 hwenty basons. ra.fl

traapal eletrrool swbyect rocowee apeciul éow
AnPEDOR o3 Pa WIS wer 0% Srperrmen ol and prac
tivald ork

The authars ghie om caplowapion on off ¢leer
trical phonamens, sl eemplole iastructions ar e
the wurking of el the Elcoimical apparutis, thew
COBNCEITONs, Wic, CONSITH Lion, 21X,

Ths arromgivtene 12 wpte-dote, s thot the
fovrie may be newd g 0 desi lreed By Thots begime

Himg ta srady ebversundd, dut o ondl b priceliag te
the Deporvnenter, @ 1t ondl qipe hom alf ihe prae
hoal mfurmstion e wieds, und a1 the some hwe
he wmil became cdu.sted to o kegh deyret, wn elies
tricol wattcrs, as ol of the lrssoms cover the
thvory as well as the very pacntial pracucod de
Tauls  Evoryens emtoresead s #lectriciy tn day
wehy whalicer, «1en thoxgh o be wver 30 shiphiiy,
caunot affosd te s this _scrids of speitally pree
fored papcrs.  Ne cxrpease har berm spared im
mukong speciol ents tv foctliGie the wndiralanding
of very hime im the texl.

Theae papevs kove been crpeoially wotien op
Qreat axpenic by trllkxewn awttors, wko kupowr
the groond theremghly, and covry fert has becw
wmade te sivarly explaim cvery hitle Jdetai, go thar
he toho rume may road and lears.

Mr. Sidwey Geresback, twhe ir Piwec-Prandms
-‘ The Elveiry Imporung Co., omd a smember of
Freir “Lxgunecring Swoff,” brings to beer upon thiy
wubject @ wealth of owthentre information, gicancd
through kis lomg srperiomer ond studws in the best

By §. GERNS

Technical Schocls of Ewrogr, L
Afr, M, [V Secor, furmerly of the "Engineen
ing Seafr* of The Westera Elcinig Co., has wrip

ten innumerable armcles on civcrrical mad wivelcts
maticrs, for the post drieral yoars owd war e

daborator wath Mr. 5. Gerachork en thy “*Wirelees
Coursr™ produced by the E._‘_J"jfe. whichk has had

® rhansmenal orr kpFroR.

L Bytls, Bogrers, Annomcarers, Swirckboards Lesson Na 12, Spark Cols amd Experimanty wik Geissler Tobes, e
Z  Pomary Batteties, Dry Cebls. Lessom No. 1) Experiments wrth N Raps.
4 Sietage Baticrics. Leasn No. 14. High Frequency Cortemts {Tesh Translormer Expetd
4. Recuticrs, Transtermers. menis, et ).
. 5 Small Eleciree Lighuag Plants. Lesson Ko 15, Coppe: Platmg
ssan Na, 6. Wites, Cables, lewmstamce, Caltwlatwns . Uschul mior Na 36. Nwkel Plaing.
matun, Lemon No. 17, Suuc Blectnioty, Fap't. woh Sore Micdbne all .
Lesson Noo ¥ Telegraph and Telephones Lesstnn No. [ Volmetesrs, Ammricrs, Watimeters, {Elecl. Measuring
Leasen No. 8. Aloturs and Dynamoa, " Tae'tn),
Lessan Noo v Mul:hcs; Butgher Alarms, and siher coouscusas. Lesson No. 1. Hew 1o make togs (The wae of Baw Materal)
Lesson No. 10, Electro Physscd and Efesire Chemisiry {Exp'L). Leseon No 29, Mathomatics, Proct, Geomatry, Glussary of Elecl Terma
Tewen Mo 15 Backwe-Therapeuticn oI, :
LESSON ! a push button for the control of the bell. The el acts upon
'::;c prmf]:pk that whenever an electrie nrrer;t. a5 from the
"ELECTRIC BELLS, BUZZERS AND tiery here shawn, passes chrengh a coil of several turns
: of 1nsulated wire, there will be prodaced within the cofl an
ANNUNCIATORS™ et TR

LECTRICITY, when wtihzed for sigralhng porposes,
generally involves the nse of electrical bells, buzzers, or
__4 annunchators, and se these apparatus will be described
in urder; also the best methols to pursue in properly
wiring for same.

It is advisable, peshaps, to start with a description of
she ordmary vibrating bell. The action of it is very simple,
and may be the more - -adily understoed by looking al the
chewatic drawing, Fi

Fig 2

In this dmwmi ar¢ shown the varons parts ol the s
Slest bell crewit. Tucluded in the ciscnit ave- the bell 1isell
of the vibrating type; the battesy, of pne or more cells. and

AmericanRadiaoHictaory Com

about it, an cleciromagietic fichl of force, a3 it is termed
This electro-magnetic ciect, prodnced wirenever a currenry
traverses a ¢oil of wire, is introduccd in the bell, in the man-
ner illstrated  Fhere are two coids in most bells, but some
lipes contamn but one Now, ai the push button is pressed.
the two contact springs in it are Lrought together, making
an eleciric circair, through which the batiery cutrent passes
and so on around throogh the clectro-magnesr coils on the
iroft franse of the bell The iron cores of the magnets become
suddenly sirongly magnetized, altraciing the sofl iron pivoted
armature. which carries the gong hammer When the arne
atlure is thus altracted, and drawn forward, Ywo things hap-
pen:—first. the hanuner hits the gong, ziving out a signal,
and second, the contact spring carrin? by the armature.
breaks contact or Jeaves the contact serew shown in the
figure.

The consequencs of this s, that the armature ts no long-
er attracted becanse i1 forward movement has broken the
baitery circuit. and no current traverses the magnet cpils
Hence the armature, which is normally held away from the
magnel cores. but agamnst the ¢ontact screw by a spring, ar
once flies back to this posiivn, or away from the magnets; as
soon as this happens, howeves, the electric circuit 15 onee
more compleied, the magnvts arc cnergieed and the arma
lure is agamn atrracicd, stehmg the gong As longz as the
push bution is depy esved, this action continues, the armature
vibrating at a high rate of specd. giving nse to a continmons
ringig of the gong  The number of strokes per minule. and
the aclion of the arsmature arc easily regulated by adusting
the ¢ontact screw, 1he tension of the armuature spring. and
the distance separating the magnet cores émba the armature

A typical vibrating Lll of the sowcplled iron box type, is
depicted in Fig 2. while ar Fig. 3 is shown a comnplete clee
tic bell outlis, including bell, push-tutton, battery. wire and
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A3 W gve below dagram, the arrows indicating the DYNAMO FAILS TO GENERATE'

lirection -of the maximum lt‘Wll i1 nverts type

aerval, and this efiect 1 uifized at the larie Marcom trans (‘3‘6-) B. L. Conterman, New York, asks

atlantic stations

LARGE WATER MOTORS.
1Y Bienveun, St, Hyncmlhc Canada. wriles
Q1. Does the L. 1 Co. handle or supply larger sizc
water motors or turtines than those listed in catalogue No
1N copy, of which T hz\e’
¢ E. 1. Co. supply various sizes of water
molors smnlar to lhcxr Herendes 1ype; and at a prige of $2000
supply a very useful size of mmproved water motor, having
a 12 inch wheel and developing about 233 horse power on
0 ibs. water pressure from a % to 1 inch main, of approxi-
mately 34 horse power on 80 Ibs, water pressure, from a
similar size main, s water motor is equipped with wood
pultey for belt drive ol any desired diameter up 1o 4 inch.
hat is the approxinate cfiiciency of thewr large
nze waler molors?
2, he cfficicncy of the above described water motor
15 probably in the viciiy of 65 to 70 pec cent, but on larger
size machines, the efficiency T e per cent.

S

49-VOLT DYNAMOS.

{14.) The Winona Service Co. Indiana, write us.

Q. 1. Wi you please_ advise us i[ z e E. L Co. can
supply a 40-volt, 10 ampere, or 400 w: D. C. namo of
the shunt wound type cowplete with all atccsaones for belt
drive, and what the price of same may be?

A. 1. The price of a 40-volt, 10 ampere, dxrccl currens
shunt wound gencrator, operating at a speed of 2, R P.M
15 $52.25 net, I, . New York City. This machine 18 of
special construction throughout. having extra heavy com-
mutator and brushes 10 care for the heavy current, and the
nudnnc is gqup ed with shde rails, pulley and ficld rheostat

We Ylo desire price on a good grade voltmeter
rcglslcrmg 0 lo 50 volts, and also on an ammeter reading 0

E pere.
NN 'Hley supply a jewel bearmg permancnt_magnet
e voltmeter reading 0 10 50 volls at $900 net F. Q. B
w York City, and at the same price. a similar type of am-
m:ler reading 0 to 50 amperes The instruments are first-
class in every respect and very carefully calibrated
3 at size gasoline engine would you recommend
for driving the above 400-watt D. C. dynamo at fufl Toad and
what wouid it cost?

We believe you would find a standard-1 H. P. gaso-
line engine fully suxub!e Ior driving the 400-wait dynanio at
tull capacity, and 1. Co. supply this size engine rearly
to operate with lgmlmn outhit, and 211 other details, witls the
exception of dry batteries, at SﬁS 50 F.O. B New York City

CHARGING STORAGE CELLS ON 500 VOLTS D. C.
(15.) W. A Hardman, Oregon inquires
. 1 have one of the E. I. 100 ampere hour stor-
age battérics of the 6-volt lype and w|sh 10 know how 1 ean
recharge this battery from a 500-volt D C trolley circuit, by
means of incandeseent lamps arranged in the proper manner.
A 1. We give below diagram showing how 1u conncet

500 VOIT D.C. T
LAMP BANK LAMP BANK
@ STORAGE
BATT.

ewo banks In series parallel, ol 250 volt lanips, of whatever
candle power you may happen 1o have. The usual chargin
rate in amperes for a 100 A JL. storage bittery is abour 12
amperes, and you can readity calculate how many amperes
you are passing (hrough the battery, by noting the number
of 250-valt lamps you have connected in cach bank A 250-
i BT on Hament Lincandescent lamp cansuries
aboat % ampere and a 16 C. P lamp of this voliage about
% ampere  The more lamps, of course, you have connected
on mlyple, tie more corrent will pas through the battery
Q2 yon pive me a quolation on mbout a /13
w ® TS @ eycle A C motor of the Variaple specd
1ype?

A. 2 You can procurc a very good motor of this type,
having 3 variable speed reaibly controlied by a Jever mounted
on the mackme s i, at $1815 net from the T. I. Co. This
D I e o T i s
matic scl-starting type. 1ts speed beng variable from 1,000
or less up to 5.000 R P

“only given 1 the eoupon accompanics

1. T'have one of the E. 1. Co, type S, 6—le( 4- amper:
generators and have not been successful in getting same
operate at this writing, and would be very highty pleased lo
have you advise me as to what may be the trouble, as the
nuchme looks to be in very good shape.

you have tested the machme when being driven
at appro“malely 3000 R. P. M. and ut fails to generate any
current, we would advise that you carefully examine the
Dbrushes and sec that they are properly spaced about the
commutator, and also that they make good contact with
same, as this is often the greatest source of trouble in low
vulmge machines and frequently overlooked in a casua! in-
spection.  With 'w machine, it sometimes occurs that
there is not sufficient residual magnetism in the iron field
frame and pole pieces, so that the machine can build itself’
up; and it is advisable that you magnetiz¢ the ficld before
starting the machine, by passing the current from a few bat-
tery cells through the field windings. This nced be done only
a few minutcs, and if the machine does not appear to
gcncra(e when specded up, it may be necessary tg reverse the
direction of rotation of the armature, or the field winding
leads, where they connect to the armature, may have to he
reversed. I the dynamo still does not generate, the trouble
may be due to an open circuit in the windings, and the casiest
test this out is by means of an ordinary telephone
rece er and a dry cell

Dr. Michae} 1. Pupin, professor ot electro-mechanics at
Columbia University, the discoverer of new theories of
sound, who has been working for years to periecl tie trans-
mission of wireless waves, has an inventios
scl:x]\:lls(: declare may revolutionize the wareless systems of the
worl

Doctor Pupin's discovery may make 1t possible in the
future to send wircless messages around the world. It will
eliminate the interference and uncertainty which now exists
and which sends messages drilting or prevents them from
reaching their intended destination

By means of a motor to give power of rotation to a sec-
ondary coil, contained in an outside coil, through which
the sound waves are transmitted, Doctor Pupin would add
energy to the waves, amplify them and make it possible
for the receiver of the message to transfer it 1o another
station in an unbroken current

‘When the sound is caught, mstead of leting 1t die out
or became cnfecbled, the radiations ia the inner cail
strengthen it and render it so encrgetic that it may e sent
along again to another antenna

OBITUARY

Professar_Adoll Slaby. the clcuncal expert, recently dred
n Berlin, Germany Professor Siaby was at one time
Co-worker with Gualiclmo Marcons i sxperimenting in wire
Jess telegraphy, The German system of wireless is:based
on Profcssor Slaby's discoverics

We Want You

10 bear in wuna when reading this magazme, ihaL this pubh.
cation does not accept of print advertiscments per cent
of the magazine is text. It does not take an expert to cal
culate ||ml lhc publication on_account of this MUST neces-
arily rated at a LOSS The § tents we charge per
copy does Tt RO to pay ior the paper and printing, let atone
editorial cost, designs, cuts, mailing, ctc  Naturally we strive
to make up for our loss indirectly, and it is here where we
must look to you.

you wish to ger the “Electrical Experimenter” regn.
tarly—and we have fond hopes thal you do—we trust thas
you will patronize our Company, to make it worth our while
to continue publishing this magazine As we have installed
an elaborate  checking system, in order to ascertain if the
ical Experumenter’ brings us business, we ask you to
o S cnough 10 tut out the coupon below and paste of
pin it on your order, when you order
oods from us. We surmise that you
wish to buy such goods an account of
wishing to make something, due to
readmg an article in this magazine, and
the 5 per cent. discount we allow on al
our catalogue goods is given to make
worth your while to help us in check
ing our results from this magazine
Please remembrr that this discount is

the order.
The Electro importing Co.
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MR. ELECTRICAL EXPERIMENTER:—

Tl[IS is a greatly reduced sample copy of the latest and bhest experi-
menters magazine: “THE ELECTRICAL EXPERIMENTER.” The
size is 9 X 12 inches (seven-eighths as large as the “Saturday Evening
Post,” same size as the “Literary Digest’). This magazine has been originated
to solely for the electrical experimenter and gives the latest and best informa-
tion on experiments, construetion of apparatus and wireless every month.
If you do not read this magazine regularly you do yourself an injustice.
From fifty to seventy-five original illustrations aud from sixteen to twenty-
four pages each month. This magazine during the coming year will be
greatly bettered, and if you are at all interested in electrical experimenting
you eannot possible do without it. This journal does not accept advertising,
and for that reason you get 100 per cent, value, which you cannos get with
any other publication.

The subscription price is 50c. A YEAR, [no half or quarter subscriptions
accepted], We accept money order, United States coin, and United States
stamps, but no foreign coin or stamps. Price of each copy is Sc. Subscriptions
to foreign countries 75¢. a year. This journal pays highest prices for original
and timely articles, and you are invited to submit articles for our
consideration.

Address all remittances and contributions to the Electro Importing Co.,
233 Fulton Street, N. Y. City.

FREE! SEECLIAL FREE!

FREE OFFER FOR THIS MONTH ONLY.

GALENA WARD RUBBEA With each subscription received, we will give
SRR o) HAROLE FREE of charge a complete Galena Detector as
= illustrated. It has a solid black fibres base

-~

11/ x 11/4”. A plece of sensitive galena mounted
in  “Hugonium” is in the nickel detector cup.
Sliding nickel rod is embedded in solid hard rubber
handle. At the other end of the rod a phosphor
bronze ‘‘Cat-Whisker’ wire is attached. All parts
é z are nickel plated. Every Detector is guaranteed
SO to receive messages, in connection with any
??5‘42 \' ANEZ‘}W&? telephone receiver and a short wire on top of
BASE / POST I your hanse.
This detector is ‘mailed free of charge but it is necessary that you ask
for same when sending in your subscription, else the offer does not hold good.

If you wish this detector add 3c. for mail charges.
Tear off here and mail.
THE ELECTRO IMPORTING CO.,
233 Fulton Street, New York.
Gentlemen:

Euclosed please find 50c. for which please enter my subscription for
"THE ELECTRICAL EXPERIMENTER® for the term of one year starting

with your issue.

Name

Street. .. .o,

Note.—We accept U. 8. postage stamps, cash or money order.

AmericanRadioHistorv.Com
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TION

BOX

(s department 15 for the sole benefit of (e clectrical experimenter
whicient interest will be gublished  Rules onder which

uesions will be insier

Questions will be answered here for the benefis of all, but ouly malter of

1. At deast one of the m'luom muse deal paritus of aistiuments, or "E L. merchandise.
¢ Only threc guestions ¢an be subnuited to be n\u’(rcd
3. Only anc side of sheet 10 be written on; malter must typewriten or else written sn ink, no peneiled matter lDﬂ!ldCrl‘
4. Sheolches, diagrams, gic, miust be on scparare sheeds. Quuhom addressed to Lhis szar(m(m cannot be answered by marl
CONTROL BY WIRELESS. A8 Regarding the construction of the E. 1. Co. tele,
a7y Ind, asks phone coil, would say that in geacral the dimensions of

David H Graham,
1 Has the L 1. Co. any more of those little New
York motors which sold at 45 cents?

A No. they do not have any more of the New York
maotors for sale

Q Are there any boats in our Navy, or clsewhere,
which are controlled by wlrc|es;, |l so are they m use And
are they cficient and reliabl t. i ane could be
cessfully nmcmcd that would bc -ﬂ't»cm and reliable, V\ould
i he ol moch u

A, o our knowledge there are not at presem an
\uﬂ(sﬂul n-rclessly controlled apparatus used by the Sv
Guvernment. hut there have been several efforts made along
this lmc with 1 fair degree of suceess, and undoubtedly there
would he a wood held for apparatus of this type, providing
(m rantiol of same was avsolutely pasitive

5 A< 10 lcn"lh height, breadth,

|||||\| two acrials be alike. 13 be i tune?

A 3 Generally speaking. two aerials which are to cor-
with cach ather as regards their natural wave
should be nearly alike in height, leagth, humber
ul spans ctc, 3¢ a variation in these different factors sften-
causes 3 radical change o the wave length, depending
upnn the conditions surrounding the acrial, such as build-
1ngs, metal roofs, ete

QUENCHED SPARK GAPS.
(18) Fred E Gould, Mass, writes as
© 1. Please give full description as 1o size and kind of
dwlulric and size and grade of tinfoil used in the E 1.
Lo's 10000 “Electro” Fixed Condenser and No 10.-
010 " Flcclro" Jumor Fixed Condenser?

We do nat supply the dimensions and data st the
construchion of the E Co. Fi Recewimg Condensers.
tmat they are carefully bzlantcd out, so as te have the cor-
rect capaguy with she maximum diclectric sirength

Which s mon fficient, a rotary spark gap.or 3
Qutnc‘aed Spark Gap?
Be Qucn:hcd Spark Gap 1s by far the most efli-
n«m ol am disruptive spark gap now n usc and enables
Wircless Transmitting sets of faitly large size to transform
their low voltage current nte high frequency oscillations -
an the aenal ciremt, with a groass efficiency of from 60 1o
75 per ce
3 \’\'hl(h s the best wire 101 itrlzls
phor hronze, or stranded Anteruum cable?
. Either of these two aerial conductors aay be em-
ployed successfully

ELECTRICAL BICYCLE LIGHTS
(193 Tom Wright, Texas. inquires
1. Where can 1 sbrain 2 complete elecrirical hicvele
head-! l|ghl7
. Regarding bicycie lectric nead lights would say
that nn E. 1 Co sell a special outt which we are sure
will please you at $H000 nel. consisting of a special m-
ported dyname of very smali dimensions with clamp for
fastening on bicvele. and tg be driven by the wheel of same,
also 8 sery fine head- hghk. nickel plated, with Parabolic
Reflector of fine focus and bull's-eye lcns 5 wches 0 diam-
cter complete with connecting w d Tungsten Jamp of
o Fhis outfit 1s carefully drslgntd and forms a har-
sneyiyiios insPs e g men

NEON GAS TUBES
(20) A H Hoffman. Ames, lowa, asks u.
Q1 W)m is the pnc! of “Neon” gas ubes?
Al 0. supplv “Neon™ gas rubes 10 inches
al szsuo net

TELEPHONE INDUCTION COILS.

{21) Lloyd E Durston, Quesnstown, Canada. mquires

Q 1 Can liquid shellac be sent by express?

A 1 Shellue
almjn 15, your city
. What ki { shul Jron shall | use tor making
el one receiver diaphragm.

In reference 1o, thin iron sheet suitable for maing

!eltphom receiver dxaphragms would say that sheet iron

gauﬁ! <can be .

3 at are the dlmcnswns etc of the E I Co tele-
yhonr mduction coil

. in what way

respond
Tetgth

stranded phos-

tong

liquid furm can be seat by express

00

Radk

such coils have been carefully determined from very exten-
sive tests by the large telephone companies, and we do not
believe it would pay you to build same, but you might cx-
periment if you so desire; and bunld one of these coils, A
fine iron wire core ahout 3 inches tong by % inch in diam-
eter is insulated with two layers of sh:lla:ked pa O e
over this is wound four layers of No. 5. cotton
covered magnet wire Six layers of shellacked paper should
be placed over |||c primary coil, and suftcient layers of
No. 30 B & S. cotton covered magnet wire should be
wound on the col. so° that the sccandary will have a resist-
ance of 50 to 75 ohms. \Vith this induction coil, an ordi-
nary telephone should work satisfactorily up to Ave or ten
miles, over a metallic c:rculk of two wires

MAGNETO FOR WIRELESS.

(L) Hnuard Haines, New York City, writes us.

Q, 1. 1 have a four-bar 10,000-ohm Mmagneto generator
and wish to know whether or not I could employ same in any
way for wireless slgnallmg purposes, and if so, how?

AL . This machinc may be employed for wire-
less smmnmg (peposes in connection with a spark coil of
probably | to 1% inch spark capacity, if the armatuse of the
generator 1s e-wound with henvy copper wirc, The armature
ihould be wound with about No. 18 o S. gauge,
Zotton of enameled msulalcd magnet wire, filling the space
completely with the wirc. and winding same in even layers
Also a small two segment commutator and brushes should
be fitted on the end of the armature shaft, and the two ends
of the winding should be connected 1o the segments of this
commutator. This generator could be driven very nicely by
one of the E . Hercules & inch waler motors and should
give good sausfaction T 1 Co sell a suilabie com-
mutator a1 50 cents

AERIAL PROBLEM.
C H Meredith, Long Island, asks
m constructing a {arge acrial for wircless pur-
poses and wish Lo know if it makes any difiesence as regans
the cfhciency of the acnal. if the wire uscd in constructing
same be bare or insulate
A 1t docs not make any difference whether the wire
15 bare or insulated for aerial construction purposes. and we
would recommend that you employ anfemsum wire, which is
very strong: and also any joints in same are very casily
soldered.
Q. 2 Will you please advise me what effeet a fairly
long Jead-n terminal Fas on an aerial of given size: and docs
1t lower the efficiency of a certain aerial to have a long tead-
in system running parallel to the groun
regard to this question, would say that the
nnlur.’ﬂ wave Ienglh E eriod of any acrial is a function of ity
length. roughly speaking, and thus it will be scen that the
Jonger the fead-in terminal is, the longer the natural wave
leng(h period of such an aerial system et e The general
practice 1s 1o run the lead-in in as straight and dircet a line
as possible from the aerial, and we da not believe from our
expericnces in the matter, that a long lead-in running parallel
to the around, (and cspccmu{‘xf it is close to the ground),
15 ag alt satisfactory Tn fact, Marconi, in his early researches
along this Line, ascertained that it was possible to entirely
prevent the receplion of signals on a certain wireless set.
when the jead-in wire was run parallel to the curth for a con-
siderable distance: when this wire was located a few feet
above 1he earth
Q. 3. 1 wish, 1t possible. m utilize the directional effect
of acrials at my station, and a aerial. as at present con-
templated, is to be of the inv rred L type, Kindly wive sketch
L.

112.)

TRANSMITTER
RECEIVER
o ~ @
showing the direction of maximum activity tor both sending
and receiving, with this type of aerial; also state, if possible,
u Wh‘al large wireless teiegraph stations this effect-is made

ik
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One of the latest additions 1o the high school labaratory,
ar Perth Amboy, N. J, is a complete wireless telegraph
outfit. The Nirst message was received just reeently

The Wheelmg Wireless Associanon was formed at a
aecting of yonng men of Wheeling, W Va., and viciniy who
are interested in the development and prz:llcal working of
the wircless lvltgmph, held fast evening at the home of John
Strochel m Pleasant Valley  Alter listenng for some time
o commercil messages (vom along he Atlantic coast, re-
at the station of | ost, the boys organized by
S ¢ following r» —President, John Straehel:
Viceproslent, Ul Brossitt, of Aetmavills. cecretary. Ray
Covert. of Bellaire. sergeant. Robert Smith

Amateur wireless relegraph
doomed, tf tiwy are lml careful  The federal govermment
has inauguracd a sade agmnst the embryo wireless
hobby, beeause o murlcrus with the transmisston of nes-
sages between the Marcon: station an the Congress Hotel
and steamers on Lake

f’sleml m Chicago. will be

The wircless p R
ol 20 students of the high school S apparatus
arranged soon. and will reeeive their Arst messages from
various parts ol the country Messages have already been
reccived from citics on the Great Lakes

Colgate has installed a wireless station on the top of
L:\thrgr Hail, the scienee budding on the hill, at Watera
ville, Y The building has been attuned with the station
operated by the New York Herald, on Long Island, and ar-
rangements have been made to reecive flashes of the im-
portant news of the day. in addition to the baseball seores.

For some tme past. micrest i wlrclcss telegraphy has
been increasing in Rochester, Recently a meeting
was held at the home of James lewnt, 405 Portland ave-
nue. at which a club was formed for the promotion of in-

terest o cadio-communication 1n Rochester, andviciaity
The el be hnown as the Rochester Wireless Asso-
S o Hickson, vice-president, Ever-

et Kennell secretary Kard Miller treasurer G lrving Lu-
unk

In a recent evmmunicarion m me E b Co. Mr ] W
Slery o Washington, D C  says

may mterest you 16 hear of the excellent results

obtained with somr of the E I Cu produets. n Fcb-

ruary 3, 1913. 4t abom 1145 copied a message from
NAX {Colon, CZ) 1o NAR (Rcy West, Fla.), and venfied 1,
word for wurd, when Key West repeated it back to NAX
On the >ame might. at about 10.30, reopled a message per-
unng 10 _scronautwal equipment tfor the Naval aviation
camp at Guantamaino, ~eni trom the latier place to the

The Cenlr.]l T t Harris-
burg. B iy S G e names
of persons conducting amateur stations The secretary is
asking all persons to send in their names <o that they will
be able to reach them. At the present time there are about
fourteen wircless stations n the city of Harrisburg

The Science Club of the Troy, N Y, igh school, has
sccured the tower of the city hall fo1 an aerial station for
wireless telegraphy  The beard of education has contributed
$30 toward the purchasc of the instruments ,The high school
building will be the other station Between the two sta.
tions there is an 850 foot stretich  Work will he begun im-
mediately and plans will be perfected at a mecting shortly

Skowhegan has a wircless station whieh 1s owned and
conducted by two high school boys, Geralil Marble, a senior,
and Allan \benlworlh They have constructed a eouple of
wircless instruments and are able to send and reccive mes-
sages [rom distant points. including vessels off Portland
harbor and vicinity. one of which was signed “"Gavernor
Dingley” They also cach various other messages

Professor T O Wanner of Fargo College. Fargo. N D.,
1s oversceing the mstablation of a wircless station ay Dift
Hall. The siation when completed will be one of the finest
in the state and will be nsed for demoustrations and com
munjcalion With other schoals  The station will
of the lecture rooms at Dill Hall The highest pom! Rt
the acerial will bc 125 fcet, and the length of the aerial will
be about 200 fx it

Ulysses S, bmm the fificen year oid son nl Rev Milten
E Grant, pastor of the N-'wmn, N J., Methodist Church,
h:u received the first wircless, optra(ors license in this sec-

tion. He passed an examination a few days ago conducted
by Federal Radio Inspector R. Y Cadmus, of Baltimore,
and had just rcnncd hccvue No. 189 signed hg Charles
Nagel, formerly of Commerce and The
Station is locaiod T the Methodiss patsonage and is amtached
to a large acrial stretching across the back yard He usea
E. I Co. material

5

Hugo Martens, owner of a wireless operating plant at Six-
teentls and Harrison street. Davenpor . while seated at
his instrument heard numerous v\uclc;s stations endeavoring
to gel the operator at Fort Omaha. Alter trying for nearly
three hours Chicago gave up  Other cities continued. how-
ever. bul reecived no response

rden acrial will be inter-
ested 1o lc:xrn Ihal lh(‘ U S Army, is in urgen need of tele
graph and radio oprrators. according o a statement made
by Corporal A W Jewett, 1n charge of the reeruiting office
at Binghamion. N Y The position of radio and telegraph
-.hspmhm in the army are very few. and are among the
profitable offices in the ranks.

The boy scouts of Red B:mk N ). bave orgamized a
wireless patrol  They muct every aight in the home of
Frank Merrite, amsmm scoutmaster  Merrits teaches them
the use of the wireless apparatus

:

The recening auhn consivied of an E 1 Co doutle-shde
commercial tumer B486A, E 1 Co hxed condenser No
10,000, a_ser of Zlm»hm £ hones, and silicon dt-
tector  The antenna consisted of 6 strands of No 14 al
mnum wire abgut 75 feet from end to end. and zboul 40
teet high

Thus tar toriy-saa Amencan ship stattons and eighteen
coast stations have been licensed  All told 6B5S amatens
stations  kave bees ml The wireless apparawms om

ocean passenger stea » been nspected before abou
1,500 sailings from lhe Umua Statrs 1n \he four months

MAN EQUALS 25 K. W

¢ genws nas discovered thal the average man dissy

pates about 25 kilowatt hours of cnergy a day in motio
wmuscular action. mentak exertion and heat radiation  The
is equivalent, « saud. 10 3 contimuous expenditure at a
rate of 4bout 100 watts. or vh: «ating of 3 one-eighth horse
power motar

In spite of gh body reniperature—986 degrees Fah.
renheit—and large radiafing surface. man's heatslosses are
surprisigly small—abow 50 watts an hour or about one-
hall of the total encrgy expenditure  As a lieating device
the average man is thus sbour equal to 8 6-candle power
carbon Glament lamp

3407 WIRELESS LICENSES

In the fiest tour months of the operation of the acl te
lrgulllz radio_communication, which took cffect on Dec
1912, the Departnent of Cummrrce. through the Bu-
reau of Navigation, has tssued 3407 licenses 1o wirchess
operators and stations i the United States  The first- -grade
commerdal operators' hcenses number 1279, second grade 186,
while 1185 amateas have beew licensed  Eight operatars He
censes of the expertment and instruction grade have been
issuc

GET YOUR TIME FREE

The correct ume by wireless for the benefit of tnlana
jewelers and clock makers and ships at sca, is a project
inaugurated now the Navy Department and the Naval
Observatory time service  The Navy Department announces
that in addition tn its 12 o'clock, noon, time service, there
has been installed a wireless time service, operative cach
gight at 10 o'clock. which will be relayed through the Arhing-
ton statron The night service through the radio stations,
it is said, will have a much greater radius than the signals
flashed in the daytime

)tweleri and other commercial concerns all over the

t has developed. are erecting wircless masts over
or close lo thewr places ol business lo catch the officially
correct time Hashed at 10 o'clock every night from the
navy's powerful wireless station at Aclingtor, Va  Local
jewelers have scized upon the idea and members of the trade
in other cities also are said to be taking up the plan
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