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DUCK’S No. 9—325-PAGE

Electrical asnd Wireless Catalog

Ready on Oclober 20th

400 mare pages of wire- — - —
less instruments at

more aftractive prices
than ever.

Also many new items
in electrical supplies at
substantial reductions

in price. B

What This Big =
Catalog Contains

160 pp. Wircless Apparatns
for Commuersdnl and Ex-
perimental use.

10 pp. Raw Material,

§ pp. Translormers,

8 pp. Stornge Batteries
15 pp. Telegraph Insts,
43 pu, Motars and Dyna-

mok,

10 pp. Jlmictare Lanipa,

E pp. Flushlights, £ ”:. %'.f’,"if:-""'kr'"{i;'—-‘}_

5 pp. Maserpe Vibealors, "1-'-"'_"-5%:"'..4. ‘__1|||_ ;L_-‘
10 pp. Mininture Rail- "ﬂfﬁ !; #"‘:';_'T:}:;:-.i'. .4
wars, — H"'H'E:. Sell anl,*_r.r m:ls Runpgpl;e.ﬁi
5 pp. Lighiing Planis, 1 {5 o

10 pp, Ammeders and Velt-
Imeters,

25 pp. Electiical and M
chamical Books,

12 pp. Telephone Equip- §
ment,

10 pp. Anto Accessories,

13 pp. Vielclss, oo oar
Easy Paymert Perchase

1 and Ment' _ancl at LPrmPs*
)""""‘- Ve, You

Plan (Ne Down Fay- SRy ) J
30 pp. General Electrical 1 Y '—'- .) \
Supplies. f jlr‘]fﬂ!l'i:.ll' et b AR

THIS UNRIVALED CATALOG MATLED TO ANYONE UPON RECTIPT OF SCTS. IN STAMPS
or ¢oim, which muy be deducted on first dollar purchaze. Great cost of cataleg and low prices
probible distribudon otherwise.
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New York to Honolulu by Radio Phone

EPTEMBER 2y, 1yis marks another
mitlestane in the history of Wircless.
[In tleat ddate, For the fivss time, the ho-

nan voice was projected through free space

over the immense distance of 4,000 miles. The
new wireless telephone here trivmphed over the
old wire Lelephore in an sstonishing manner, for
up to this Gme the preatest distance covered by

the wire telephone was best googn meles.  MNar s

the vanguishing of this enornsous dislance By Lhe

EKadio Phone the preatest accomplishment of the

feat as a whole. For when BIr. Vail af New

York on Wlal meimorable dale Burled his voice

throvpl 4,500 miles to Honelulu, where Lloyd

Espenschied cavghe it over his acrial, Mr. Vail

was nod using the Wireless Phone at all,  Hz

sooke into an ordinary desk phone tranzmitter
and hiz voies was thenes relayed by the big Ar-
limglon Wircless siation.  Here, by means of gas
valves of the Audion type, the impuolses of the
voice were V'stepped uwp™ 6l they were finally
strong enougli bo operate (e sending apparatus,

Thus the fechle voice arriving at Arlington ab-

solutely eontrolled several hundred horscpower

—3o0 Mty te be acewrate—and 1t was this

enormaon: energy that was then radizted cut into

space for thousands of miles. While we know
definitdy that during this tesl the human volce
wis carried theough 2000 miles of ether, &t is
quite certain that the impulses were carnicd much

further than this dizance. Indeed, we do not
doubt that if we had only the proper receiving
appareius, Mro Vail's vedee could have been
clearly heard over twice the covered distance.
Inileed we are nat at all swre that the waves
Srorn I.Ell: m:l.‘l![:sl dnraienr :.:l.alli-.;;n :].-;_l- npd 1.:1-1';4:]
all arotind the world, While this may stund
fanslastic, let us conswder thas each sueoeding
vear, as our detectors become more sensitive,
less end less power is required for transmit-
ling
tions can now be heard over astonishing dis-
taces, never dream: of less than a decade ago.

In this respect we can compars the detecior
with a telescope. The maore we can magnify, the

With a modern awplifying set, small sta-

further we are enalbled o see, and there seems
to be mo limit to the distance that can thus be
$ 1= precisely the fame with a Radio
the 1sore sensitive we can ineke it

covered,
detector;
the further away will we be able to receive mes-
sngea from a piven smtion.  There seems to be
no Bl to the distance (hal ean e coversd
this manmner.

Truly, while thiz racert feat has been a signal
achievement, we confidently look forward to that
time—nepl far of, we think—when 18 will be pos-
sible to talk from New York to Chicage with a
povveer derived from six small dey cells.

H, GERNSBACE.
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The Electro-Magnetic Gun and Its Possibilities

FULE we liaws h=ard «f masy dii-
W ferens kinds of hfe desircyimg
guis afd ollier weajons durioe
the ardieat Evrfopeas ecoafliet in all ik
weprilcde, here ae probakly not many of
it whe have eopped 1o think of the pos-
wilaliiies aof & somewhat unsrown ENven-
tizn whlch selntes to nochisg I8 than the
hirlling af large projectibes through 3pasc
by mezns of eledtrg-magnetism  propetly
applizd ta a gun or cannam boprel
There have been geveral patents imsuml
an sach deviegs, bab be omr knowledze
noee oF 1hess bmvs becn 1-'J-|:II-';.'I.'I br amy
of the world powsra.  As oo otraduciocy
explamaticn redecznce mar ke macle in this
conasetion ta Fig 1 and undoubtedly the
reader will then Be able to geasp, with the
aid of the followng explanstory remarks,
atoot how the warsis favendors of the
clectro-magresse guns nkecd hearlisig thelr
projeetiles al te snemy with hatr-rammg
rapuddty nad necurl?'. : :
cliersiag 1o Fig 1, and for the ke of
aieplicity, we mRy condider thas ot taree
eledm-magnetic coils are in ese ns ot 1
¥ anel 3 alesy the gun barrel. [t may be
aald abat dnvariably sxh a gum bared
somld Fave om inmer lining of bruss s
heopee, 2o thet the praojecale wihach 13
wrpally made of 2 wagreiie material Qe
as iron or =fecl), will not hind within the
barpel, The barrel proper can e icil= of
iron asoperly din’il,‘.llh, i an 2l brasa bag-
el 11 ecarmmsan,  Wew covsider (hat the
three magnot ecdls, 1 2 and 5 are &on-
pected ap to o switch as stwwn, (L6 then,
an irom projoctile 18 placed in the poslilon
A, and the murrer] cacsel fo !:'II"DH.E"I.
the ooil L. the elestro magmetic field of
farer arl i aihian the gox karcel ol
feed ta gull the profestile forward i the
ditectioa of the arraa. It shoald be mens
tiomed Sefore peing fartber that the lron
harrel (i waedd of the cznmon or gun ia
divided wp dnro several dictinct mections
s oas Lo logalize apd iviensify the magactic
pull an the pr:jﬂ:i!: at -::clf new tmonelse,
¥ goerse, (¥ acheme oothood at g
1 is onlv mentioned to Sring ot the gea-
eral thersy of bow these gums are Emn
posed bz opecate To continve: when che
projeciile kas reachod tae pasabies of eml 2
the coatro]l ewdted 35 moved soons ioooud
out coil 1 and fo cenmeet el 2 iata eiteuit.
If thiz is Core gaickly che profectile will
have been ssacked Farmard om oo lime with
coil 4. The operation @@ ama™n rcepeated

nnd the swites is moved so thak eel & witl
Be pat into the cieonit and ails 1 oand 2
cpened,  Thus the prajeetile will pgain be
ginlled forwanil po section 8, zd at ihe in-
sant i3 renches the center of the faal el
the cireent s enl ol acl the pomonam
pegiired be the projectile i relied ulen g0
carcy il ouoaml ool of the muzele of o
gur az B, Thkis design E2 phe bacls of
wasl of the patcnts o dhz anique davice,
which has yet, v may #1¥, 0 b proven im
s peadical pense for owedszn wariare re-
qairements, althomgh it seems indeed
[ AT aanibilidies 37 the dolazly are praf-
erly worked cut.

The wash drawing dllusirason here [ires
sented @t Fig. @ showd hom we may oan-
duct warfase in the Batise i the powers
that Lo stdll thlnk shar the omly way fo
sedle an aspemenl & by mein sireceth and
fcporance, In oar illestrdicn is shown 5
prchable dewvclopmert ¢f a Brge dlectre-
magnatic field gum moninied o 4 nEEssLE
iron frame-werk SMfsd with large cofer-
piliar whotls, us shorrued, s tlexl ik is
mokale emotgh to be guickly hamled from
are plaee o amather an the bailtleield of
{or siege purposes.  When iid fop port-
alde requiremerts it will invanably ke ne-
crmeety, I such guas are evee adopted, to
wovide a camplets parialle ¢lesdric gon
crativg plant 32 it fhown ic the picince
This would comprise a powerful gasohno
sisgane dirper conmected to 4 geatable £ee-
wie Cymama,

Some idea of the probable el of such
zuns may be obtained when it 43 stated that
ane of the Begt deskyeg ceer worked ont
an thiz prnciple, s dus to Prof. Sacke-
land, haz a harrel 30 feet in Longth. The
projeciies wied inoikis gon woulbl be abot
0 feer long amil have @ diameter of 10
iaches, Also to gain the madicum mage
rede pell iy Hhis asraspement B is recosn-
mcpded that he proisctile be weand with
coils of wite »n ii Lo he eleciro-magnai-
ically resetive [n comjunciicn with L]
rigalar ma iebie alEse coils placed ﬂ'lﬂ""lE' ie
bacrel of the gun as peresived, In order
ta faeililate the asage of the projcetile
threugh the barrel ef the gun with. the
lepsr frictiion we sireogly sugpest that snis-
able Jubriztian be E-r:-'l.'ld.-d by means uf
graunE uf Wl eups placed alonz the Il:-:ir:'l."l
nt intervals ; these may be shservel i anar
ilbnsirs gion Fig, &

It must be remembered that clicse puns

woedhi swe feab booany agposeinble exteni
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ELECTRICAL EXPERIMENTER. Mominly,
actemd cince motier ot
grege of Mprch 3, 147
Coprrizkt, 1815 by = P Co, Tre, Wew Tork, The
raztents of Thie magazina are
docsd without gliving full credlt to the pabcdleailoc.

and pot at all E.ml]ﬁlﬂl"l.d to the heat proe=
dused in the medern Hgh povcred guns
uilng explogive charger of powder. e
to tods and othor chvious reasans zuch 3
fur. =5 this can fire a great nwober of
arger calizor shells por minmte. pn:-:'.dqi'lh'
afty 1o Il:l«"l.'ll‘.f-ﬁ"l'-: shells an oo mimuie,
It will ke scem Erom the I.‘a:rl.'|i:l.‘.1ll;|; that
such a discharge of 15-mch ghells, eacd of
which coifaind a veey Eigh explozive
pawiler charps, wowld seive bie qubckly rout
ke cremy, no mntber hoo ﬂ.'blll he might
S ealiemdiel or enscomeed behind forti-
hed embamaments. A raim of such oot
alills wonld batler dewa 2lwost any forsis
fization wheiher matwral or baullt by man
A metheel s sugeeslsd i the illuscration
of this elestro-wageere gun of ihe future
wheiehy a czpsiant supply of shells far
rapdd firlng can be always miainlminsd lee
fore the opem brgach of thz g The
shells mighi be hoisted by meacs of 2
pasolire copme and rum om ke platferm
ai the Jeft and then allewsd o slide Sy
pravity eown the onelined ehise, A fose
ag ang of the sheslix lg sucked imta the
bremeh of the gun barrel 5t is followed by
another coe right after it successively. It
i casily possible to have memns of finng
ih= sh=lls 215 [ar apmry, mogespect Bl
ax is detmed advizable, of ecourer, The
ElEdIre Citfrret I-\.1|'_|:||E.1: Lliraeag il piils
sl the gun bzrrel em be controfled
thromegh w snitalile switch Ly the man aim-
ing the pum and whe mayr e loecated along-
aitlie ol [l Tiedac s of same as perceived (12
par illugiratisd, d }

Suech E:lu'l ai theas frigg eanch exs
plogive siells may have 3 panze of twentys
fve miles o swors. The shells moay carrey
time fpses, or they may be of the oen-
cussive explosion type, whercky thoy do
not explode o buret ucul they hit ke
ground or the wall of a Eork, ¢le

Of eoarse, theee mageeals gans ase prac=
tically ncdscless and patusaliy alss abso-
utely smokeless. Furthermore the wear
pnd 1eas or depresstion, in s5 for ng the
gue barrel liming is concermad, 15 sesy
low compered with modern mnson amd
other arms n= e oexul sy charpes [y ex=
pel the Eullet of abedl frora the barrel of
AN we wlie s o ladlds s’y rascs
mu¥ Rr yery Lightly 2o ma to prevent the
rI '||'.|]|r'lg charge i ibe AR aieel Troam
lepidne cus and ot che same Hree to force
the shell mulward wilh all aveilalile power.
In_magnetic_<aonor the chell doe: ndl

litar. THE HELECTEICAL EXPEAIMEXTEHR, 223
3 F TETE.
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necssarily have o 6 che bmrrel fighil
ond thus friction ean Se vasily ra::lu:tJ:
Moreover, bere {5 na pitting o other
wear 49 e inscde of the bafrel, dwme 19
powier =xuloions a5 just menticned,

At Fig. & is shown o potent izsued tp 5,
T. Fister, Jr., (Nao, F:’.I,:?I.hﬁ:l an 4n electros
mpgretic gan. This petent will sezve ta
glve 5 fair jilea me ma (b geoers[ make-ugp
ef theea devicer intended to euppiant fha
madern arbillery now o oie by
powsrs. Mo, Foster arrange:s a series of
prwerinl  elecite-magnetiz oodl  winding
along the oon-magoetic gan barrel B1-12,
The megnetic projeciile made of jron or
gieel ip plazed im the Sreach at 11, just
far eneugh te reach the eleetrie coatact 1,
When thie coniser is deppeszed by the shell
it cleses the clecksic eiremt t h ke
eaagnetic eafl 15, This cavses 1he ghall o
be pulled forward, ard as the forwsrd
gection of the &’"““‘”'"" then enguges (ha
cut-out switch 2 it depresscs sams and ex-
cites the mmgnet cadl 16, The projecile is
theg palled forward clxctro-magneotically
vacd i iz in line with moi? 16, and simols
taiteaissly actiatss the eul-pur swiled L
which apens the eircifl to sodl 16 A: this
imstank, EI'.'I".(.‘HH?' Jp:-!.]-:.irl_:,' bae akell
sliding forward into lime matk ool 16 las
cogrged the cub-out switch Moo 3 and this
clmes the coil civemit 17, thns ghe shell i
pulled forward into line with that coil and
il M is oot omt of circsit, owim o dhe
coniact 2 kaving reset itsel] awtomatically,

Theas 3t will s sren low the iron pra-
Jeethle iz :umpuﬁqt-:ﬁ ibrough ibe harred
foward the muzzle 13, The operatien pre-
viously Zeperi>ed ropeats lweelf wnidl ghe
sliell reaches the position of eodl &R and
here e gurfkes 3 cut-our gwlich 14, which
opene the curpect crcal. Mo migmohic

Il is Further exerted of she projestile and
it lesves the muezle of the gur eader 133
pwr marmentar. The inventer in this caze
glaisms that the shell 13 spppoged to giin
welocty repentedly and siccessively as it
movea from each codl fo the sucoeeding

el _T‘]ﬁ; ATTA ment far calting ol
tae moila ns the shell maves thropgh the
barrel T8 Todlowed oot in several other

patenta and geems fo b 2 geserz| §dea
with mas af the inventicsa in rhis direcs
e,

It would teke up oo reed apree hers o
dederibe in dotail the very [hgenlonz mathe-
matical and engmesping deduclicns cited in
the wopderful pagesr of Prof, Erigrian
Birkeland of Sweoden, Inm his safest {LL
5. Patent Moo 754037 ke trags ont sune
vory dne points widh regacd fo the develap-
ment of the dleciro-magmtic gun, A few
of the conmideratons thers advocated,

Fig. 1. Chementary Diagram Showing Actlm
of am Chatro-magnctle Gune

hypetbetically and otherwise, are eatlinsd
below, j .
In the first placs, it kas bcea foumd dif-
ficult 1o make an electro-magnatic gun_cf
oedinary sics whisgh will exers a sulficiens
noll an the prafestile 1o gain the efects

THE ELECTRICAL

naw  prolueed '|:|:|r the merda=n explasive
charge type of carmer. srefase this ip-
veilar propaiss taoarrange the awisches,
eic., on his gua 7 that Lﬁtnﬂ:unml h::[g::h
the cails will only ke l2ft ea for o very
smell frection of o second in any case,
Alin in comsidering the reguiar apsroved
epgiieering design of such mapgmetic =il

FEN)
L

Plg. 3. Plecligsmagicilo Jan Pabeot lepocd
1z 5. T, Foster, .

' e e niil |'!l|'||_:|l 1ev pass a mormal sops
rend through the eall, et o cafrent even
drm dimes as Deavy, of mors, and therobr
momenitasily (fer the fraeion of a see-
pad), a terrife magoehe pall can 5ooox-
erted oo the jrea ghell wackin the barrel
= mentions Ferther (asd this Dom Hwt!l
idza} in order :o [nerease Ehe magmelc
actioiz in Fuch a gud it is preferablz to
maake the projedile of ifon sarramaled oy
nragnztic coils inatead of 1760 alene,

Fusther achime: ecuthiaed 3 Fref
Elrkeland's patent oover tle arrangoment
wherehy it 15 poasible te apon the magness
eoil dipely witheat moy sk COCIrrIng At
th= bezak of the contnels This 15 asods-
plished by taking advaniage of the Fact
that the projectile moving thromgh the
barrel will dmiloee elecirie currents in the
magnet codks and et the instant when this
inilveel correnl s apﬂ:mmat:.'l:r equal to
the curreat fowing through che eoil znd
whicl, of course, passes thrzaph the eoll in
i psive dicestise te the normml gor-
gent, thes the cut-opl swasch s aperatied
with mo sparking at sams,

Hg goes o to say:  “As ta the dimen-
sinna which may he given to guns con-
sirzted azpording to my inventien, the
following example max ke mentioned: For
throwing an drea peelesils weighing twe
tons and coatamiig one tkaizsand pounds
of nitro-gelatin ae an inidal speed of ons
thowsand fzct per second [ preoose b3e msd
of 3 gun 'rr]I'E g leo of about minety
feer, the prejociile bong shout mAs foct
leng znd hevieg o diameser of abont nine-
teen tnches. The pun sclempids may be
meade up of square wire, cach solenidd eon-
trining sever huadred and twenty -.-.-mdm*r-:
of a fetal resistance of Ffteen abma. The
bamgth of cach scleseid i3 made shout
threzighths of an fich and he hejght
iradial Cimeosion] azout eight mghes.
Wiy = ebepiromalive foree of thres thogs
sand volts this will mive a current of two
handred amperes, TF the cierrent is sl up
simulinneoasly im all the sclencids (there
wiil b= aboat tlwee fhonsnsd demenzary
salenoada ), this will require ther six
bundred thovgand ampesex, aml the s
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=g acting oo the projectlle will he alwut
Lwo ﬂmﬂmd Eve kundeed sounds per
square Ingh of the crott-tectional arex ol
tae projectile. A caleulation shows that
whesi o aring & 1o @k= place th= carrenl
should b= set up ozg-sevenin of o second
hefore the fring, The projecti'e s then
gt fres,-and will s the barsol in the
cnumie of cae-Eith of a seeond,  The eur-
Fend has thel besm cn the oubermost
palereid poout ens-tbird of a sscond. _|l,
however, 4 constructier §3 uwizc in which
all the groups of soluseids are nol al onge
exciled l=ss ez balf the esrrent will Ee
uted for the game efect, aml the penegas
tion of heat in she cutermoat sslenaids wll
be redieed,”

ENGINEERS FOEMING RESERVE
CORPA.

The =evemeil 'I_n.'hﬂl'. in a lenicinve WAy
last spring to form o Teserve SSTpE of e
gineers Lo ba awvailalde in case of wer bes
asiimed defirite fo accordicg o an-
niEncem ends e lTh}tﬂ {. Arnald, ©F
hicapo, choirmen of the &, [, Z, E. com=
miliee o ke proposed rescrve COTRS of
engineazes, ;

S BRices agn e sugpestion was {aken
up by the American Seciety of Civil Engl-
meers, Uie Amcrica Iostitute of Miniog
Engisicers, the Amdbricsn Soclety of Ble-
chanical Emginzers, the Amerscan [natitiste
of El | Eaginesre and the Ameriean
Tonituie of Consclitng Eoaginesrs. LFach.af
thess nrganizationrs appointed commithees fa
farthes the movemen:, which as pow be-
COmp mere closely consolidated I;-r the ap-
potntment, just acpownced, of the chainman
of varlons ;omminess ag mombess of 3 joist
commuiics 1o ks ¢iarpe of the work in:
co-pperatish with the War Depariment
The membors of the cemmitice are aa fols
lews » William  Bare Farzzpe.  Mew
Yorig, chairman, gnd Elenry 5 Danker
Penmspivarin: Willlhm H., Wiy, New
Yores B |, Arecld, JlEnats, aad gh L
Mershan, New Yeork,

IKCREASING WIRELESS RANGE
BY KITES

The recent macoscyiog in Ao bexiisrm
Masspehiaserts wore of paricolar inberest
bhecapge of successful experiments by the
sSigmal Cospd B mainiaining o wirebess
sesial at a great alfisade by meang of kices,
and therehy inercasing the ccicney ol an.
ordigary field medio sl from six Lo sizieen
timza, At the invitation of Adjuiant-Cren-
eral Cole of the Mussachusetts Vaolumtser
Milite, Barel F. Perking, a iaker sod
Myer of man-liling kil-, weni 1o Newbury
and experimenied with the Signal Corps.
As there happened 1o be faicly strong winds
at the tieme, Lir, Derlcins was able to send
np = string of kitez w a beight of 1,86
Eeel,  The mcssspes frafsmitled from the
kite—supparisd assisl are said 13 have been
received 150 miles away with distmncbsess,
alihough she fisld wireless st nsed 'll'l.:lll[l'l
cnly teaiamit measages U6 miles ordmarily

¢ resclie were obtafned Because the kites
tew so steadily that the sesial was alw3ays
maictained at = coostant altinede. The re-
ceivieg qualities of the kilc-supported aerial
wore remarkabie,  Messages were received
from the battleship Gecrgin, off Newport,
and from tha Gl:-l.'tlrlﬂ'h!;: statians Az Ars
Lim Va, and Dermade. Code messages
mﬁr:':.;}umed betweun two Zritish war-
skips out in the Atlantic Doean were re-
ceived with securacy. Further experiments
Sy the United States Geveramest and Mar.
poni pficials ase now being conducied, and
il 1= expected that in a ghort time the “acgs
of gending from an ordinary Acld wineless
st will be mersaed



3L

THE ELECTRICAL EXPERIMENTER

1515

Wovember,

R " B S TRET Foe I U LT

HELT I I L L
wiEnuly g BdET] SR IR D
LT L B WU L L L T LR B
wau) owmy @yl #) I UKD AL U
A T EERay pE el il SARLE
R T TR Y I A,
COTTRN AL IECAEL SN U e I Lt |
o) gimoupy Niqel S o0
rRgegnay PEE SRR B FRGAL
W Erapeeqdnl] GIEE B aliEngy ®
Huoupavey 9 C'ReRE BUpa e
jusaEl e Nimpiagp o0 sqeden funp
anlsubeTy - wald|E jeey b ARAN
L _i .-__hﬂlﬂ_.lal_L {_l-i.-l._ g3
FHd  yymesap]  weEeaeenl 2L




R -

THE ELECTRICAL EXPERIMENTER

November, 1915

- Baron Miinchhausen’s New Scientific Adventures

O forty-ooe days [ gad Deen
F “listenimz in" mightly ot mr
wireless sef, smea thag event-
ful evenine when Bacon Manchhamsen Bd
L=fe the Mou for ibe Placer Mars  He
Fad =uid, of cousge, that tf wonld foke Eromn
88 o 40 evs b lore thie ©Totersicilae™ eyl
regotinde 1he feig foom (he Moon o Mares,
ant nevesilieleae TechamnE RS anud T E
ispalient ng the doys wore on.
4 lasl an the eveiing of te §2d day,
Bt Il oelods cm the gecond, the pecclisr,
vaimislakade high whining spark suddenly
brole in oy ears.  Adter the long mernais
atrmin;, ibe bood  whistling spark, almast
tzok me off my fest and 1 zeuld hasdly
Tiear the firsd words. [ was so cxated. Ia
a few gecamds the whinling epase digd
dawn, and Monchhauszn's dear. 2epukhzal
vodve poiaded onee meore In faithiul
receivaas, And how loud 5t was? Tt was
pirdvely emezanny e think e I owas
istening 10 his “canped” voice, which per-
Aupa M or 19 howrg before had hesn Burled
throagh the ether some 66 milllon miles
awar from che Maso, there o be ropia-
*,qﬂ:a phomographically on a eleEraphcne,

By Hugo Gernsback

Mimchhausen Lands On Maors

self? Too bad thers is ne return ‘sr
cvit, Tor T owoald love to hear veus dear
voice. Ity over 44 days since [have last
heard it Wet it can®t b= helped  Well,
pou miss be sabiafed 4o listen to me, withe
ol being able Lo da’k back:; et 7 by do
3¢ as explict as possible, 39 that yoa mwill
a0l bz in 2 posction 15 aak dieshicng.
“Well, ey oy, the trip trasn the Moo
e Mars was enierely unzventiul A soun
as we kal our Dearsngs we made simigh:
fer che Ted Tlanst the Mystecions. Flt-
tepnin amd [ ook watehds alternately and
as we had leg=aed from oiis fercsr ex-
perlemze bow to handle the “Tatersellas)
slve brip Eecarie meore or less monclanois,
We hag z lictle trovble ot the stare with
m3e switchimg of the Marconium mebing,
fer it proved rather 2 pumle 20 gravite-
insulate the “lotératellas’ ffom the com-
fimed attesctions of the San, the Faph
ard the Mask, and st the sams fanse v
ing rhe Plaper %urs aloee ‘poll’ ., This
botheeed us comeidesably for pevernl days

tersiellar®  wag ENtife cxvi il
suiated from the le; E‘aﬂh}:‘m’
S We wmere [En “fallicg jowards
Mars &i e rate of 30000 miles an hewr
Withim 17 days aur '.-j;!'eﬁ had incressei
o cvir S0000 miles ar hour, ang the Earth
which Trom the hoom appeared L4 SETiES
as k& a5 the Moon ape-s bto wou. had
|hr11|E¢'lr.1| shrunk Ih'.Pi::l. |r|-|,|tr|;||:] ?ﬁ-u" a
scanfl bright red dies. Bars an the scan-
whnle lecame rap larger aial sedder
a&nd doenm ith:l&i.!: like an ochre diss
Ap 1= el of Ahth dar. when our =

nad imereased to Y8000 miles ap hour, dee
w e preximity cf the plomet the Earth
hed become a height slar in the Grmament,
sanewhal baighter than the ofer soars,
but o pitiful slght compared to what it
hal locked when seen from the Moom
Bat remasiber that the Moos is ot 283
030 miles distart fror the Exrik, while we
wers mpw over 5 milhom males amwy T
. Cloite g Little didercaes]

“The next , Bl Be slnee o start
we wire buot S0000C miles digtant from
Mars, and the planer ar this alistiooe wis
Endeed the fwogt porgooss gigh: either Fhit.

i

; . F
“Theres Ehatis af wn lnieese Vellsw Hay YWerd Tamed anowe, =33 1 W 0 Mafulle? Properfles ol This Hay Which Had Muode us Cupllses ta ghe

And new the Baree's veles thecugh ahe
wistleas telephons sciding pleny e dhe
Moee, 238000 miles awsy from me, was
walking! The theught made me shiver,
“Hallp, Alier™ it ¢zme in a srmpathetic
voige, “how i old mether Earth and youe-

Slacrtans” Sdpefirf laballpanee. - . . .

amd we made b litile headwsy during
that  peried.  Fine'ly when the  Mocn,
Famh oand Sum, in the crder mamed, were
in & strzight limg, with Mars almast ovee-

zd, our speed Tamdly inmresssd and an
the evemicg af the fourth day the “Ie-

tegniz or myself brd cver wilnciscd. Bars
[=pieed mow zbmest 23 big f0 e 2z the
Farih doss wien wewed from the Maoce,
Ti the Exrth whea so waiewed is 3 wosdar-
ful speetacle. the planet Mars when seen
at gueh a srll dBistavee s simzly gvep.

Copyaight 2618 by F. Ceroshasi A1l rhghis raserved,
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whelming in ity splendar,
red digs, dazalinggly illuminated oy che dig-
tant Surs gayw  Like the [Earth, Ha.n.
hog 3 pdnk fringe ronaing arcand she edge
=its atmosghere, The contiamits atdal
farth i am ochre rt% intermingled wich
dack green I-Iui:ﬂtj-. faint lines rus awer
the eadre face of the rlann. liliz ¢obwebs
=the famous Marjian canals, tihe I
a brilliant white cap is ub..-Er'r-e:l— he :m:-rr,E
palar e Belds,
“Lun the moss woedseiel leﬁt 19 ag wis
Mary" two ke mocas itermis calls
them bty moons| Of

W saw a Full

THE ELECTRICAL EXFERIMENTER

cmsiferalily thimner than the derrsstrial
e, bnd Eer théd reassn 1t dats mok ab-
waih L B tire 1|d|l'

“Adter circling arourd Mars st o beight
af 1M mites for some time we finall
desaded o maes a landing.  Sr carcf
manetveriag aml saiiching of ner -
provimtone] Marconivm meiting, we faslly
ibrsrerded] 82 g height of bal Fre miles
frem the smrfoce of Mare O3 account
ol e cilerlss rome ol the Mareoalam
neiting when swilched om, we could, of

e, mat sep owhat was bereath uos at

JrE

femt (himp owe could possihiy do was e
submit oufsclwer enfively &3 the Mafigny
il Todemil we weie 40 |||.-l|||n=". ihal we
could mgd hn-.-r. |;:I:Er.'|=|] [Ny resisinnce, EVETF
had we wanted fo do =0 We tHierelore,
exlml t-ﬂul-.tl] develoganenta for weé Bea-
sqiied Eslimcrively lint we wonld not be
barmed. Moy were we mistcken in this
TrEw

The yellow raye ouwided :JH: ‘Interenels
far' peer & vasi dislamce aed gf e esd
of an hour e were qcn.l[].' dtl!tu:ul-!d on &
hiage. grasspliol i oa ulr]rl.lll.j "ﬂ The

imgiart at ml:' ﬂ.}er‘p

ihese we bBad the hest

view the next day, when
we were et rome 10, HE
miles Hernpr feam Mars,
=“The Plamet Mars
has two tiny moons,
chfateand Phobes and
Dieimos by rerresirial
astronomers, They =merz
discoverml in 1877 By
Frodessar Asoph Haell,
of tfe Washingtan Fha
servasary, oed shey are,
& pabmiite i aler rhal
i:-'u.:r 1ha mu—:.t'_]:l:lmr ful
iel cazopen on Fa
weal I;"h:n:l_ The I!r!:ﬂ:t
I"hobo=, 15 some 35 rales
im dllmnrr while tha amalier, Diginwog, s
but 00 miles in digneczte. The Ietler & sach
a ridicvloasly small marld thas 3 pedestrizn
wioeld walle aremnd i cqualor in a single
ar! Amn soncomobile, given a fair roal,
could gircle this entire world in a5 Bosr
we i leont r:-.'l:r||E||H L4 I-_',-l'l-'Eﬂ (BTN
“Fhohos, the :Ilqzu: moon, B less ctham
4000 miles Troan the sorface of Woars amd
fevolves arctind dhe latter dn iBe eemorle
alily shorl thine of T howes and 532 mioutes.
Eun::cql.n:ntl the Martians wilness the
wisele o0 dleir lagest wecn  golag
n:'m:h a2l [xs |:|f|1|:|_.e'. in 7% hours! Ima
:|.||:|:iL Martian mwooning, 1herefore, Fhobas
gan be pdemt 10 raplély chapgs fram mew
Eiccn Eo fird E_'.LI.L"IH' then full gsocn, them
fass cnarter and fmally cgain oo meodn )
and all this in 3% hours! A uiquie femn
fzre zhomt obas, tom, Is that it revolves
guicksr arcamd Mars tham the leber ré-
volver wpon he own axle  Mam sams
arcund als auis in D hours, 3 minuies
and 22 seccods. Thus the Martion day’
15 almest B mincier lenger thap the ters
restrial day. Teoring one Martion Lay,
Flobes therafire has sgom mere than tires
A5nen il :'th.l LT Gl Fromin T."':l"'!l.,_
Plaobes apzenrs obout o2 losge 25 the Moan
ﬁl]rm-r!n tn rhabiame uf 1= FEarth
wirsog, the emaller moon, i 12300 -|:|l=|i.‘:l
lislant Trien Mare.  Wiereia itz s
brather Eakes bos TiE hours 90 peva 1.'-n
arcand ]l.'.i:-lul, Del-mie 1|.-||::=r|—.-. 132 lowrs
i complete §ts circois, or clmoet six days
Dieimas, howerer, 13 =g far cemoved from
Magzs snd I de sueh 3 clay oblest bt o
the Martinmy it reslly dees nof eppesr 24
a meon as all, 2t we onderstand fhat oo,
Hoz it must be apparent that if we wiew
a7 object measnrng 16 miles zeross from
a distence of 120 milzs, we can hardly
expedt 1@ o= much. For that relsom
Deimas, wiaen foll) appears oply abssub
glightly larger |'r.11 the nlaner YVemus sips
Prars oo Nou scem  from the lEmr:
Therefare 1ha Par'-l.li.. maghte ace mol Gl
liaatly alluninsted by ino large msoal,
as some writers would have

affrmative.

ot heliawe
Ta the conirary, the Martian night is wery
gaiwch Bik® the terressrial '|-1Hh- eHEE 1iat
Ehgbos when Pl appeara tx shed more
light on Mars tkan the Moom sheds om
Earth. Fer she Marbar atmesEgacre 1

_ " In apder s diingurd feetd [om Bolicn 8 Erl'lll

il mams .r et eTHnie comalung sobesl coken-

Rlll' firti well 53 anslzagd Exferedn swe | marki—
ATTHLEL

5 ¥ars rexllv iphabited by fntelllzent beinpe] Are conditions on this
FPlanet such (Ll life cam be susloined en it ?
thinkers in asfrofomical matters answer these gqueskions in the

The Speotral Analyels has revealed 1o us of what goses and matter
the Bun ik composed. By meant of those plerolng Instromesnts Logic aid
Dedoction, we ure ctubled to €]l what i3 golap on on Mars, Thip
story advanses some now idens on the suhject and we have a huneh {hat
yon will cnjoy this installment,

Spme of the foremest

broad landir g lelt
kel the l‘-CH.-ﬂd Ei
;|lr|.1|'r.l raps i 'l.'.h'.'l‘:'l
and Imm-:llal:ﬂ:." our
narmal  faciitics  were
festoeed paig mere. We
weex free 1o move kd
o mih _
“We leat B dmme
'urbnll:l'hg' our gieel deor,
n our anzicty to-
T'L it fm the open, all
e of = Flitternio,
myscli anid Fuaster, var
fan bormiit, dbeiayt buam-
Mol pver susch oller, T
admit that en a kistori-

all timas, for bghe dess nat pace I.|:||-.|':

an 1:.rr|:r||:::. rone. We therefore uﬁr
ME =R NPT .E'Iln[lle:: of the |:-'I:ne|: -r,!un.ﬂ,g;
the sheri sssonds whcn the current in the
neilimg was switched o This esaitant
Inr.l-thl:l: on and off of the cureemt fes
cuced cur speed to almost meking and
we were thag a!n:ulr'.' ApPrEACEHNE an apen
Hatw whicly we hal picced our znd which
_gl“llh‘.ﬂ lzéc fhrt of n Jdesert, ard probe
ably mamly en :".fﬂ: o eifect & soft landing
of the ‘lotersie ' Ko 08P ficenents
ary glisapirs we Yol Secome more than
canvioced thag ihe plancs muss indesd beo
imhabitated by inlelliga ereatvrer We
had enapeked & view of & wonders
fally Luili |:|l;|.. g wreen sechmis of the
m].'ltt:mu.l: long 'r.r::n.-:.:u amg Bhetr &b
teading  stoips of  vegetalion, atherwise
krown ws the Manbn canals, and had olso
obzerved pondercus air craft by the ghons
samd  amd  curious  strectures mear
carely thas lesked like gigantic ppramids

“Had we still dou¥ied thay Ma=z was in-
hatatated we were famght diferenily in a
few minutes, for ringe began to happen
rapicly.

“When we ware $1il] zhout too mile=s from
the Plires surfice soddenly as if by
magic, everyibing before our cyes bezame
:.r:'ll-:w.' AR the same tfime 3 peenilae numb
penEsticn came over our Bodies amd we
were mrdly able v ewove band of feon,
Sirmul I:Lm:nmlj.' the machizery of 1'||._ ‘I||a
le# greliar eenms mn‘m:g‘ﬂgl la
ing thromeh the lower portholes we ﬂ:rul-l:l
gee that we werz r.l.;||ﬂ13: comleg loder 1o
the planct’s surface, at the ame time movs
ing bn a zegally ¢iffesent direciion from the
ane Wi anginelly wers |u.:n:,-J|ng- L=

“With some difficulty we smnnaged to leok
np towards s tap ﬁrl_ wendows and we
w2 marvilom gight. Taree ar =|..1-r
miasaive, what looked o s Bke sl alre
craft, cpaced pquil distareey Tt wWore
Il-:ql}u: i space. The three :Tj.nfl'l formed
an gquilsteral driongle wikle is e exsed
capter, but about om= mils lower down
1|:|:n:r. the flyers, our ‘]':n'rrmelhr' wnz Acas-
ing, Threes skafis of an intense yellow ray
wers el ce ua ped i wae chis ':sh:
aor reiber the peculiar properties of the
rays which had made us ﬂ.p'lim to the
Mantians' soperiac inlelligome.

“We reasoeed that these dleating fores
must be used for defensive pu-poses am
Marx, acd we agrecd among us thai the

. veeazlen of awr lasding,

|.':|| ot omt 15 this ilee

Grat cimme nohgenan Beisg osatb foct en oame
alfjer  planst, we shiochl have appeac
moee dignahed as, for anglosse, Cheistopier
Caniabind bl wieem e Gest landed on San
Slvador. Brd to celate, howerer, theré
saan ooihing dignified mor solemn do e
nmd thip was par
due ta Duster. That inernal dog fnaist
oa rannieg bereen our Seot amd suexeded
in rippisg Flisten u:-. just &8 he placed his
foct on the grocnd; H it had ot beem For
me he woukd have ::lr.:.'wh:-l: all aver the
HTAR,

“It 18 = gocd thing tkat ke Manizang have
a kees sense of humner, fos L esowd thas
had eollemed zround oor flyer began to
lamgh wpreariously in & quetr, charscterss-
tie Aosian Talietie velee ] admfi thet
we gliesed 2 saficiont enmse for omosd-
ment, the professor in his old Prinm Als
birt ﬂl?l: myicif adtired in i gosliame D[
T, However, we auickly mana
pull corsclves togethor and e I:I:rll:lld'
arveng s in miemvemaled asazeamens

“Although fhe Moriien nir is very 'u:'n-l:!l-
ihi nies fliam e Earlli's alnssshere, wd
expeziended but Ttz trouble ia brexhing
far ai= glay i e rarilied air of the Moog-
had taught us how 1o breatke ic .:I:|I1 air.

iiF

e naticed imnediziclr that ke pir was
TEIY e s we dld net ono®, a%
wis Lhe case ol oor landing oo 1he 2ocn.

The Mastin ir ecemed ricl wilh esome,
am! we sould not eld eeraelees of the idos
at firsr chat we were breathing the stnong:
air of a pice forest.

Alar nbxt held pe spellboand for some
minutey wae the Marlizns chemeelvee |
am mot surz whether they were not s
ma svealched ag we werg; for g3 we
found oer Lifsr, the Aartion carn comoced
his erwtions far Betker shan the proveshial
Indian, Whik T was sl staziag st the
BELIEET .'l.[:ni-:l.'n with my moath wide oo,
Fliiteznix, who had recoversd Grst a8y
his surpriss, sudged se and said: Thdn't
1 1ell ror

“Oely ther did T rememter our diszonrse
of the previows day, when we were speiss
latng fopeiber =& t¢ the proballe appear—
anee of ihe Bhatitants of Mar 1 7es
sremer now that Flitkernix hed said some— |
thinz hkc Ehis:

“We have seen on Ezsth that aeiend fife
ir posaible umder the mgs: adverse_goodi-
tlenz. We ficd life at the North Pole i
e meoat awiul cobd, and we Emd life s
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fle squstor im the enest intenss hzat, We
find life in the thinoest moungzin air, and
we [ind life at the bottcen of the oecan,
Particnlarly the lagter i injeresdng for
gven Lp oA few yeirs mgo ssisntiss of
pote denied that o fairly large cresture
such 2z a Bxh could withstang the enpe-
mpug pressore of water ap the bottom of
an ocean.  For the sciemtists argued chat
+he fsh wonld be crocked 1o death by she
thousencs of tons of water ebove i Not
-aoly that, bt & wat forthermore ﬂl’EE:d
thet a3 it gets colder oa coe descemds imto
the depihs of the ceean the temperajacz
fimally deaps kelew the freeming poing of
fresh waler. How ihen coald a fish Lve
in such on ebader It was simply impos-
glule, The fish might jast ag well live in
a frvisg pan. The argumenty weore stronge
andeed againgt the possability of Lfe at the
betlam of the et

T T 1lies a man by oame of Challenger
wafeig along apd isvented a decp sea dredge.
o socmer had lhs expadition lepon fo
dedge than ther Hulied fzom the baitom
Al thie goean (he nioal s bodie |ri|IE LIRS I ot ]
of deen sea fish built e o oplae bs with-
atand  enormous  peessises, Toor, ey
were dead when :hrt%l arrived np che surfgee
of the occean, but this was exproied, far
a5 Loon a5 the enormous pressare e which
the Ash was accustomed was takem away,
he paturally barst inside. S0 par “wise™
scientizts with their beandful logic were
wrang oo more and the impogsiils, as

wayE, was vy muech possialet

"y mertien skiz oaly in passing. to shaw
wCao that life @n accustom iwaelf to Gimarf
auy cowditics, These are indeed bat few
exteptians bo this sele to my mind. Now,
when, we mve absolueely mo right o be-
heve shat the Lifsle et Eacth, among
abp Blillena of worlds, showuld be iho anly

fordunate ene om  widch Jife  ihrives
~thecheenius  has  demonsceaped  giready
Thew lic i3 propogated from gme planct to

anether, This famans  philosupher has
aspwn et mirede Life corrying sporcs so
small thai dhey cannot be s=em by the
noked eye nre corried fbhrough spzoe pro-
~plled Ly i presure of Ue sum gt il
-Ahey stribe anether henvenly body. IF the
wondiiions are suilable (he spore wil gpe-mi-
mate in time ord life will spring up—is is
is nal there aleeady—aon that warld. [3
has been aroved thal thiess Epomes cid exis
in an abselule 1o and i3 a perfect vacaim
dor years, without losng ther germina-
00 power—acotier proof bew Batise pro-
cagctd e undes alwose usbelovatls con-
n-d.l.LEl:l:l:-.‘f erclese 10 ARy ke I|'l-¢|‘_t i
by oniy on the HEaerh e mot only 3diokic
in the cxltreme, but B alse revesls & tatal
dzce of appreclzidea of the wisdom of
Sdmighty Malure,

“Waw, then, le 15 an uadispaizble dac
that plants, amimals ps well as jla=ens,
arg entlrely dependent wpon their sur-
sourdings. [l for inumance, you take an
BEilimg and transplan: him and his family
on ar iddand under the equator, his whilc
coley will charge o black in a few gens
erptigny.  Likewise pyvolation shows that
tlse humea body wery guickly adapts itself
o the teaies iepozcd vpon it Thoey 2 man
whose grandfather and father we-e hard-
=macking laborers, will nine times out of
#en inderit o bony s well as nobmst bady
and o relatively small brain. Whereas a
man whose grandfather and father were
mathematicians nice times oot of fen wall
have a comparazively sumll Lomed Lol
“mhich i» far from robuwst, Buf his broan
anill b Large

Mregrrouncings ooe evervthing and [ll."ﬂ'l
dEme they will tramsform mwan or amimal
1:1? diferent beings than they were arig-
amaliy.

= Mow lot wr opply thiz reasoming fo
Mars and let v osce what we wifl fisl,

THE ELECTRICAL EXPERIMENTER

#To begin, it has been proved beveod dh-
puta 1hak Aars hog en abma whith
alihough thinmer than that of the Earth,
iz probadly thick encugh b5 sustain heman
lile even as we kpow it Profesear Lawell
hag proved that the mean fesmpernfuse oa
Mars s alendl 47 alegs. Fahresheit [a
some eecilon: as, for ingtance, ncar the
equaator, e lmugperadore cn sarely not
be less fhan degs. F. It wai arpmed
in former years that, on account the
far greater clpiznce Mars is remaved from
the Zun than the Earth, the t=mperatase
must be dar below zarg, Recent asiromom-
iepl researches, Bowever, completely dlis-
proved thiz. As o maiter of dast, Mars
proper roceives reacly maore heat than does

[ R 0 7 R D (B L
SYNOPSIS

1. M, Algr, g goeemfric raang sciental
of YVasotan, laes, o lalmy &8 5H amn
many rew an el as siawieg laventions,
oy ahead nf anythioe ax st dwercol
wevid Ll Jasgesl Li-\]-r-lﬂlflh'l: plazt |n thy
oamyy, Dng degring ke _L'll-l _Skrarge
mokes aver g phoncs end bmamcdisielr a
l|pu||:|rl_ vooo# B bEezrd. LE 2 Slurnckhaza-
N, ond of (2 afrwt yasm amil afamy
trllern &f 21 tmgne  Slenchzimeen explaini
bew #f come aliox thow Fe &d oxi dis in
ITHT, mx pagilag 1A, wml he [ satisars
marg gives capgoulaiie prawl ihal his keas
i Eﬂ ikt mgan l.'.ml:lL

Alisr wanin Ea w why Minshhauern
WAk b the Macm gnd ke, The Lvier tan
erplifed bow Froma pammecisd umo gng
bax he wers over 6o kg Ay amd Ean
ieeded B3 caplucicg Flesln in g wrrderfs)
Ed#nnsh SGATNET wEY IO L ommpELE
PEbbCEE; 53 thc :l'll.r\-lr|I teit Karspe dor
Arwerict.  He immgdistels COnFTLERS B
masking a3 iz i ke Blm BEie spede do
The mith,.  Manchkbauzsn bes o iseoweiol
kaw 13 neceralre Gravsy wang ef
Eleccileliy, and he appliee vhl investioe 10
1.';:11}" Lyez, dthe *fmprrpeliar™ The
E e piurck W wecogys: B reqpomde and
i3 itz witk teczicrdang ppted (vsands ke

Lo o

Huser [EEEE ase ddooverod on the =ay
o rhe Wonas, h"-'-a-nll iy Esad Badies loie
all chelr welghr nslde of the ~fararpieian™
Fleally o lanag I8 ofesed on thg M
in & chemert, Wil madul ardidip [x =neess
tered o HET of L Moes's sarifed
ktmedphere, The marly then loaven fog (Je
REATEE] irl!l-ur.l'_m rangs, wkesy they iy
wiree” @ hige pu'dertanenn ivg gnd g ke
:ﬂd alh I=i'masm fTovh.  Tresd 1Pedi ars

dainwered.  Minchhaysen merr gres

& wviral cdscription of tle Xah, Sum sed
Eby Brmament ia vicwed from Gl Mooml be
ilsg rxpliinge hew the ssabnenis aad cécans
of the Eamh a o ifém B Mo He
Wica Lells cf 1BF snedededl ocaare wlhask
fealiamally ek ows sa ghe  Woen,
Finilly eme Jals dopn mear ks and rks
reRuliang dorsnaxion :‘||||'11 Micchharen al.
& tamomiles eester,  whilyy atrnighi
threog she Moen  Heo falls ﬁu.r th=ags
iy IJ-IL:-EHr s Wil b wamenium Briege
bw back do the sdaslizg pelnl, whemg ke
i3 raved by hiv compaidom They twen ds
clde ™8 degar fo b [Minz: il ui
they beave braiad themy ar Saieamtic Wir
'-'"il- rl"I;I'"'. e “Radieiomztin®™ which wil]
1ol b romy Marg Be thy A
end fhanze 1o Aliee A paparier *lecnte
oo Mams @5 alse goes by ATTmeRMreen.
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tho Exnth for the following reazoas: The
Wit H'.:llln]_l!lrrr :, meRl 1'-u'1:r|r1' 11|HJ:'|
g ferrestrdal cenzegmenily she Sen's rays
Iﬂ‘l.'ll.":' il wiili Tag less lads than 14 e case
on Harth, Then, ton there are pe clouds
eei Wars Lo cal ol alimcss 5 jrer eeil. ol
il received Surc's rays, pz [3 the actual
[SCTT S FH F=arih.

" rThen ‘n the Marfian day iz aleost
experly as long as the ferreatrial.  Also
due 10 the inclination of the Mirtinn sg
whie’s in almost exactly the same as the
con ol Eoe Es.rt.'l_'., the seasons are exncthy
Bke ihe terrestrizl orces exgept fhat they
arg bwicy a8 h:-'u?'_, because the H:.rt_u.n yEar
is just taice as long as the tzrresirial gnef

Maw, them, we koow that ile planéd
Mars, due bo its small siee, D3 a vastly older
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worll than the Eamh  Civilizasien @2
Sfars muit datde Bock several Lnnidrad thea-
gl pears. The law of gyalption teaches
Wi HRAt we st tEercfore espec] & VESY
cultured as well ag Sesamplished pooe

"'As our terrestrial ovedution shows, 1he
Eurman head is gra'.u'iniﬂ'lu ar and lasger
pll tke time, I8 must have been the same
en Mars, for comditicns Bere ore almost
the sama 2= cde on Eaclh. We sk
tlerefare, expret to fnd @ race with citor-
raoms Beads, As the air i3 taiensr on Mars
sound will pok earry as well s I o thicker
atmosplere,  We, therefore, will expact
big fupnzl-lihe ears on the Marlians fo
enable them 1o hear well, Fut g big head
almcss igvarizhly Exa I::;rl eves: Drom Uas
we may eafcly deduet ghas dhe Martiane
have larpe eyex.  Eut there s ome impors
tant difference of physicizl condidons on
#lars, &3 comparec with those en Larth,
and thar is grawitalion. For whkat welghs
zne poand gn Eartk wéaghs but U8 poumd,
or x Bitle cver ope-dheed poamd, on Mars
Less bhedidy woght makes lor exocames

rown for the reasom Al gravily pmils
c3s on the body Erasme A lidle ealen-
lation lased ugHni thie zl=we gli.'hil.mr:'ll'ﬂl
Ritres [mdy us 46 suisist thot the over-

r Maztian hoale! B oabenit i.'igl'l: Jang
tall, A dbe aenlighd i3 very much sm::lﬁr
ai accoiial of :Iﬁ- Likiin aﬁ on Kars, the
Marsian wnless he & in the ghade mest of
the time has prebably a dark skin, which
may be a5 rad as that of & Morth Ames-
iean [edian or as dark as that of 2 Wesk
Indlan,

“SAe the zir 13w thin oo Mars pad ax
cepgen fponpeded dn large gquaantitles for
such Bop Bocies p2 B3 Marbaas', we will
nog he serprizad tp fmd thap the Alssan
hos nr immense forgo, to poecammodate hia
joimdleroes humgs.  The  Evfer mmst he
doakly larp= in arder £ sustaim soch w
larpe Fody and also to werk over guickly
the gmall percentage of oxyoen in the thin
air.  Bul farge lwgs abo mcearichiy re-
fqulze a lapge @mety, as we knge from €2-

renee, o caclh.  Cosscpestly, if the
Martlang bave'a peacercus iess, dont be
surpriszd, for eveleten abows wa that
animals breatke throegh their mosss o5 &
rule

YUAf o the BMartizn'g hands, it is prob-
akle we will hnd them rather small in pra-
aara o the redt aof the bady. The
Mertians Bave grobably advaneed oo fas
thai masum] lahar hag besn abollshed fo=
bumdreds of pemeradions. I: i almenf oer-
1&in |:_I|.=|.I #i everyihin Ll he dame wilh
machingTy, manual I-:E:u i obsoluiely e
Imown dosday on Mare, This paiurally,
in ike comrge of geverp] fEoosong yeors,
beging fo tell and the hands must shriak
We will therefore copect thoi the eight-
fa0t Martian has a kand rather smealler
thin fure  Apain, ar moe physical labar
af any soci ia pg.':fqrmpr! Y the Marian,
hig arms age drobably thic and ruclelsss.

"% to his feer we shall fnd them ta ke
very ‘Brge in all probability. They sast
sappard a tall and rather heavy body, and
they, thecafore st potvide sufficlent lev-
erage i cnable the Marban o walk prop-
H":.-' Mol alome far the lamer sexson nnst
the feet be large, but alwe o5 account of
Mars® small graviatomal aftracticn; for
i the Martmn's fect weee small, he could
nct pectice tlwe propor feothold Lo prapel
Bis klf:iﬂdr. he would be Rooring Imswead of
wal v

T "1!E:r-:]¢;': when we Lekald the Erst
MWastlas we will srolally God bim o lock
bosally ¢ifferent irom & human being, and
while my :ﬂm'b:ilil: a: 12 hij :l-l'ﬂ:f i ape

& mEay nazourate m o spots, L am
f:“rfﬁ:n i whole L will i correct”

“Sp spoke Flidemiz. i E

“He was “'ﬁﬂ:. marveloily rigkt, His

(Condimwrd on page 371
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Warfare of the Future

HE Ewropeam Waor has clecriy dem-
onstrated whal a lrependaos pact
modern sziente plays in ihe oFense

as well 2 du the defense of the coatending
aemdes. 14 hag often been said durkng the
past twelve mooihs thal ey s a0l 2 war
30 much of mer os of moehines ; MNoik-
i;r coulid be troer. Tn facl, it might be
d thas i i o war of inferaal mashines
limst wore dishelica] wacdsives,
It hag been gested edborbally In chiz
journal that there will b= war always, or
at least 13l we arcive at o derdod wikeds
stane sciealific genius (or sball B= call
talen devil*) dewente a ssaghine which st
oite fyoee §s capalble of aonthilasing ane
ar peveral army corps. When that Sim®
arrives, scidiers, oo matlter how  cdor-
woizg, will think a long vimae before they
will offes themaclves o e aslaaghtered by
the hyncdred thomaamd

In the meantime, probatdy for many gen-
ermlicns fo cime, 1he wer death damée will
g0 on willhum any domld whalaseeer, o=
manity =mely s et advasesd to soch a
srate whree dbearmnasicn i rasihle. Our
real cividization anly dates back Jefe gian
103 years, aml ax Dimimin poogress in ex=
tremicly alow, it may tolos @ thovsand ypears
amd musre Lefioe lhismkia will learn how &6
trigsk gash athes mplicitly. As locg as we
sequine podicenen aml jails fo keop us out
af msizchief, we are tot able 10 rake Ccare
of ovrzelyes anil we camnol all gurselves
smangpated—me are gl 2eld in bindage
T sher hirmite i wirselves, which throatems
4a beealk ows at any ofpasluid merne, as
43 wilnesseil o e poescil wis

Therefcore.  the paciheista,  pariscalafly
thece in off eorntry wha think thay thas
is the “last war" and who o ll:!::ulndi sl
i e BE angy price, sre sl only B ROEry
|Elﬁt they arg cheerbally -:hlif-'lzus af
the teashinge of lduory as well as of
human evediieon.

These pood peosle would el m_'.1|1'!i-.|.'
1t g dlared supgest to them o Ji=misy
ot once all policemen and patrolmen of
their bocne lown, bab thoy woald et o

natlon implicidy from esking war
i ils Cedntry, .':l.'.u:lir beaszg that naties
pledped iteelf on 3 plese of mper ml (o
meake war

1f the preseat war is ghastly with its

fian shells, ils deadly chlesice gas ifs

mh-throwing aesopdanes, lte firéaspraging
guns, it -nmardmoss machine guns 8.
what can we cxpect of the wars of ihe
future ¥ :

What wil! bappen when the sxicntizg of
a hundred wears besce hegin making war
om cach olhes? 4

Baippase that by thap time our ecientists
bave solveld the purele of the atom and
bve succesded in liberating g prodigoms
forere  Tenppine that al that dime one avoc
can be digimcegroted o will, imstantly inta
anodler, whai will happen? The reduls
will simply ¢ overwhelmingly astosading
gnd almosl imcompachersible b 222 present
minds. "

Tt lias lewm calewlated it i€ we counld
Tiberate the [sbent eneegy ot present lodeed
Gp in s enpber aue cond plece we would be
emgkled to propel a train with 50 §reight
cars pwer s Babancs of OH ol !

Wow, then, beasing thiz in mind, et us
imﬁiﬂ! ghat 1M1 FER Tieiigs sonbe soieniint
inveats a mcans to vnlock octomic forces
amil hevwt 40 confeal thenn We can see e
gtepping ta ibe throne of hie futare War
Lard (if such sGll eaixf thesd, addicaasieg
him: in thiz fashiom: “My Lard, with the
ETETT -nr my miveiel i ihe world Eg FOLTS

The Radium Destroyer

wrll E’[h make yourself the finst Master of
tas Magnet

The War Losd promgptly acke for a se-
cret demcmatzation of the new “Afowsic
O, and what he pees inboxicitey his
i1_'nai::inl.l'.n-r|. toosuch a d:r.r:r:llh:.t he d=-
cideg 10 make was o3 the eabce world as
a0 £3 Bis peneedls have pasured him that
o] atamic guns kave beea Pmnfaes
t to make success certain. Aol gmc
begutiful spring meorming eor War Lerd
fmds a perfectly logical prtiext t> maks
war on 1 few nations, and the lagegy wer
danece i: an.

Within a few Bouwrs the first 21omiz gan
popularly keswe as ke “Radiem O
siroyer” Fag crosed the eremy’s droarier.

e Hadiven Depdzgyer 83 mounind on
Fast movmg sdo Erocks amd s comirodlel
mntifely by Badia enengy Mo mam 15 with-
11 H rni‘q_- af ||||:l I_rl,lj.'l_'r—i: 'ij. Ion elaim=
gerous B0 be near it when o sction, A
E‘mnﬁ' Fentemant with ghomes clappwd over

is head and who fellows the Destrover in

e "Candrol Aule™ and wla Eri SN E. il ]

ordecs from the General Stafl by Wireless,

sl:n-l]ﬂ. cach saml every moiies of the
igtamt Badium Destrayer simply by moe-

mg' tertain keys and mwitches in froat af
=h

Zrem Bis Desiroger hias arrived im froat
of the enemiy's first line of concreted steel
trecehes, protecting the lamd behiod them.
In frent of she tremehes the ground has
been pakpasely aut up to impeds dhe
progress of ordinary vehicles. The Gen-
zral Staff, of coarsc, krew tkin znd built
e Destroyer  aecocdngly. Owe friend
B lenbsnant stops ke Desroves truek
and moveg 2 lever. Immediately the De-
astrewer hops dfrom the treck and boging
Ee jamp with q:lrr.':r‘ug apued awyre R nbs
ap grodnd, 10 oreishepper foihaces, - few
lorsil vl Tt Tromn e s Meponoeslel cos-
crede Eremches the Desfroyer i3 made da
Balt.  $hor Desdevand wenes & (ew
switches, tuFng o wnod and peeases o key—
then ol e fnfernn begin

A salid gress “Rodiem-F7 emarition
ray burstx froen the dop of the Desroye
agd fink the eoncreted steel trench.  Cur
front cover gives Hul 2 faing idw=a of what
happene. The ERadiam-K emanatos has
the properiy of sctbing off spentanceusly
the goreang enesgy of tw Atoen of omy
clement il encoumders except lead 5o
when the ray hits the trenchk it went up o
dust, comcrete, afecl moen amsl gans beBimd
in, everything, Aller speaving the tremch
lengptawide for o Sew mipulcs 8 03 gona
completsly. Omly a dense cloud of vapor
hangisg @ the air recains

Thea ﬁm af Radiem Destrapers mow e
tefy dbeoiigh (ke pep, destroying everything
in their path. Mo gum can hit the Ealinan
Llestroyer for ere the gurn can get 5
proper mange, the Fadin=-B Ray haz his
the _H'I:I:I'.. ar ke grouad Il'l!_:l:l-'l'l" # oaed has
wm; BN LR HT SHpT, ='|I|'1I.|.|||I|IE_ Blee i tee
hind i As o dempnsirction, the Com-
randing General asks that dhe fiest fown
cncomnterec. & aty of SOOUEMD gocle e
:m-.'.-ilfd withan aree lious s ¥ lti'l_l'.li'ui-‘!li
imhakitsnia nee forced o mnf.p.]hwtm the
irquesl, wherempnn a2 dozen Disstroyers
ling wp en ke hills and spray the ualocky
city wilh their Tearful rays. Witkin fie
micutes e embire &aby, leisern, '¢?'||.I.'n."hﬁ-,
1|li|rr'wl -H'I':-Cl i:ll‘l r.r|:'|]lll:h1|ﬂ ¢|!|¢ |1.=|'|l'|:
gone 15h tn & thnale Vopar clouwd; ondy o
vas! crafler in e gm-l.'u.vcfI whare the hriv-
ing ity one stocd remaing

After  thiz demmnsbraddon the enemy
rmes for peice: redipiance would be folly
The muniey s oopquered.  Within a ford-

-

might thz War Lord has conquesed the
entire markl and las proclaimed himscli ap
the Fisat Plonet Empecoe.

Wha: hagpens altermards whea the se-
aeet of the Hadinm Destroyer i dizzov-
grad by the War Lord's encmics 18 an-
peker .-_'i-.a:.-u_u so we will deslezl

The sbove may read very fantasiial and
exteernely fancifel, 03 13, Dowever, not
pely very possible bal highly protable

Modern Scieser hnows oot the word
Impostisle

ANENT WARLIKE IKVENTIONS.

It is ese of the anomalies of u:l.!'[._xm
thst the :rn;u--l:1ni:-r:. fl:t:-r Gebting !:IdﬂluLu:;
haa bocn browght to ite gresest goaslly per=
Elm:ﬁ:-n pab 1y swashbuckling, h.-:l:ﬂ::!-ﬂ:ﬁy
acldiers, Il g)- tiee mnbldemannesed, peace-
lovieg civiliane, says the Reosw of Re-
prems. Troe, bets army s wevy oficens
Tave exerads’ their mmpinuily o heighien
the serpess of battde, Bar theirs are gather
acaden e impravenents on the mere daring
septrivanses of eiviliam rwelomlos and en-
Hﬂ‘:-;'g;';:,v: wi the II:I.‘._ﬂrﬂ irpnclad? Mot
a mmral eficer, but Eticson, a marine en-
gineer, Whe inveried the maexine guan,
wliich mcnizts desth ewery day om A digen
Europgan barlegrounds? Wet o colsael or
i ceptyin, Sut Hipgsn Maoxim, 2 beilliart
Arrian meclumis. Who gare 10e batele-
ship izs quick-peting gun-clevivng ek
plgm P Mar ar ensign or @ l::||3"|||':-uﬂ-:-n'.. bl
Janney, an American meechanical smginecr.
Wha jnveated the mcfsrs (oo termng tar-
refs rasadly?  Met = lentemant, lad H
Ward Leanazd, one ol Edison™s {nrmes M;
sistamis,  Who planaed the  submscae!?
Mot 3 Hell ar o Melssa, bt Bobert Fulton,

aElict, )
uE‘,:r one afier anoiher, she rexlly impaf-
ting, the really epoch-rmaking Invenbiofi

semprising  the methiniim  of warlare
prave 1o be the consepitas of remeipizally
imagmalive Swy lsmbelike peivate cltizene

Uswally thelr eomtrivamces are anything bt
prfrvl,  They mmst be deweloped, and it
is i their dewelspment ihat the profci-
sinnal soldier has heen medt geeviceakble
Tt i¢ Uyeg not only wAilh I::!r_n‘ guss aad
submacines of wor, but alio with the fele
phoees and ebeetrie Tights of peace; for the
imvestions ihat have made 1%z United
States asd ather cooniries comeneraally
great earie nos dtom within given imiliss
triez, boe from wiheal. ;
Alwaya it §p & dreamy [Roneee, an o-
trepiil free-lascs, sflame with emtherizsms,
whe enfckes his eauntrr with a ralice
figw lalior=saving deyies of way of utlliz.
ing energr.  Moepg was a poriralt painder
wlien “w Dpst turped Wis zticsiion to the
telegraph; Bell wai a teagher of deal
migled when he began s ¢Xperiments W
the felepsens: Edlsnm was a patenier of
lelegrapls asd skonopraphs wien !El gave
at ke ineandescens lamp: Marcesi was &
miers lnd with a Dliking for physics waen <
coadacted his firit successful expenmesits
in wircless delogranty, :
Witk the single conspicnaus exseplian of
Fdison mot anc of the inverlors whe have
blzzed new trails pave wo e woeld devioes
that conld bs maskeled at anee.  Develope
et wal necestary—levelopment by a2
Brillignd imdgllecds identisicd weith the im-
dizstries that were henefibal.

WIRELESS ON CAPR COD.
‘I'ke United Sintes Mowy will establish =
whreless smifon an Copr Ol egechlly
enuipped 1o guide wessals slang the Atlamtie
coget In time of fog
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When the Lights Went Out on the “Bella.”

'.l'l'TI", a ‘I.'.I. = |:.'|I.|5 sp, o, R ||:
0 mHTa exact, several reare age, the
wriler, wiss for Lhe resein mmsl mae
the above nom ce plume, md some onigue
expericnces  in oveshanling  the  «leciric
highiing equipmen: Lod generating plan: o
o af e Ammrians banana hoeats szl
ply Betwesn the pect of Phlladelphla and
ihe West [adies, I‘rr'l'l;ﬂ'.!_l,. s few armie
miscences may be of interedt 1o thie diree-
fiom, as ithe amhor had seweral moie cui-
of -tag-ordicary problems tp contend with
in endeavoring o ix ap the electric light=
ing oqaipneent on thip ghine  She was built
in Fogland and answered fo ihe nnme of
*Eella H g
[: may Bc said do siart with, pnd so tha:
the ssoder will wndesstand jome of the
prohlems  emposntered, that all of the
‘rn'l'il'lﬁ o ihis _str:rm:]'.ip _c-:-:si:te_d of »
trsghly armered copper wire, which liad
bet a very thin rubber insclation
placed between the “centrel™ copper

iy A, Troubleshooter.

asul Beholid! swhen this cable wag izaced
iram the swilchboged 0 {ollowed tbBe wall
of e engine rosm forsard toward the
fromt of the veasel and discppeared 1h=2uph
a pighitly firtimg heasking in the greel wall af
Lhe lt1il,’.‘l='lt oo At Hhas momen: it owas
Witmglel dlias by s ity up o ithe
deck aad re tn{l;.rin?:mf;ﬁ:b "h:r.l;l."elh.,-\auqt
ihe coal arkers chmi thip eeble would Ge
ic sight again of cowrse,  We suppossd o
:\:llp]_;r pasued :’Irrl::!E1l a Beircl steel wall
wirly, st cpofead it pasied diroetly through
a sieel “lmlk-wal™ abour 10 f=et thick,
and the ety way to 2ot ingide thay “bulk=
hemd" was 12 oar 5 hale thooogh dhe weel
shell of same. If @ had been possible of
cirieiient wl 1lie time T suppese we
trable-shagiers would bave boon at Liberdy
Fis trar #El ﬂx:-:qqd].'ll;-n.- flame i eat 2 hole
threvgh the “balk-hend”  This problem
was limally cleared wp by rumsing a cable

marifested an expsperating habii of "Ex=
tl—"lﬂ'l..lL'Il'liﬂ;-' itsel]l amiamatically alonk tour
timet & #uisute mare or less; winally ciere.
Lhus 3t behogved us di cerry a largs uap-
ply i'.‘f[ _rna.t:l'.l:s._ in cur pocleets, ng It was Mo
small joke to % way dowa in opc ¢f the
bower decis without a lish: or even @
matck =k cight. whem about 5000 mid
wigl to Beld pow-wons in the censer ol
ths Losr.

Chie of the most exciting explorations
cocductcd on this stcamship was aboat the
“greerth’ visH we made to ker aml which
bepape nocessary inm grdcr to repair the
sreed gigmal Hghd, which was sscarsd 10 tie
rail abast the deck, Inogrder 1o met at the
wire sugplying this slernm light i1 was meress
sary io aowl imto the sail and point stofe-
raam in e siern of ihe boat, and which
waa packed fall of canvas and gther mise
::!1:5«:!14- “runk™ to within about 1% feet
of the getling, or. rather, the unders
side ol dhe desk. The writer

conductor saerving the CTCrEnE anil
il outer smzal #eel wire BFENCE.
The dynamo room waid locatedl
amidships 1 2 compartmeat of the
min eagine rocer, and from this
point, whare the switchbased was
glso located, the varioas cirel
wires and cables were led out
threvgh koles cub in the skeed walls
of the waripus comaariments and
decks ta lifTerenr lwstions aldwal
the ghip, Al of thesz lead wires
afid] eatiles were ariisicsl, ng aiares
mentianed, and groups of chem,
l.'rl'l'.H:l':l.'lE iafier as many LA THT
15 wires, were mim al b speel
boll af the boat or on the undee-
gide of the eeel Cecke and sub-
decks, where they were Frmily held
in place by means of beavy Erats
clamps screwed Fasi Bo the a%oes
plates., :

The “bemcliful™ teb of chanpg
cut = groond on ome of these or-
cutts car Se readiy imagiced, on
shidering flal sucle grovnds were so
pammon on many of our vicis to
the stexcship while she was i
part that eften 15 1o 20 grousds
wonld he emcountered and nave 1o
be cleared map in o cocuple of days
bedore the “good’ ship sadled o
its Tetarn l.'n-'.':,Ft for maore hananans
and “greieds,

Zometimer the whoele group of
shese wires would have 1o bo re-
beased fram thelr mimesol clarsps
for n desstames of 100 op 150 dcct
lae-fore  the groomded wice 1seli
walld be tmally scparated and dis-

"Elpelfienl Treablke=Shetimg on 18+ Gead Zhip Hell' Wis
fSomewhat Evclliag, t> Sav the Lesst™

] crawled i o3 top af theie il snd

whatcots in this mataace for o dis-
tamee of asaut 40 fest. “This hair-
rajsing amd sdventureas exaurmen,
which wae aczamplished Dy wig-
gling al:ng on thz sbomfch, was
zlto accomparied by mnch smses-
bar exescize entailed by the recsssity
lar mamipnlating ome of those
famany iorever amoking, coal-ail
worches in one haml, whils in the
athier a fve pound ball-pean ham-
arer served b spoll oot the lile ol
chou: A% regular sized (4 1w 8
inch)  bandy-epped  apiders, and
also several dozen I12-imch cemi-
r-r-|l:.-\- thrawn = feF 4 t‘ﬂﬂ-ﬂ pis s L
ure. Thiz mmy soumd cemewhat
“tame” i wher it is realized that
a bite frem one of thess centlpades
or spdders (which thrive of courss,
primarily in the Wes Indies, where
the benanas g=ow) metoins death =
10 miowies or by, L owill Be seen
thed thiz was “some” job -

Wihen (e fronbie-s ol ing “staff
frst caclcled this boat srobler, with
lier numersus groucds and other
complaints, they were, neediess fo
say, some £l fand-hekpers, and it
very shertly became mecessary for
the rapid cxpediticm of the —ark
that they pick wp the lomgwage of
g shin, aach g “lord! wnd “ai’t”™
and [: wag very fummy a7 dimes
wier seme of the clectrizians would
et wie mieel p owith the wari-
ous locavens of coFcilts aboud the
-\.'!l-||- 1Ml I|||T dt ot ko s b
ashing ome of the crow for &-

tEigiished droem the others 10 the
tan b, Itl'uT-I.J- theon, ©f coufie, roplaced
new wire, mned @nosome cag=s ernirely
e F:n:l.1i1': wers rorn in conduit or pipe,
_T5|:u veasel rHrried nopoael size seamelis
Tsght projestor om the navigater's bedge
above e pho |1'..r|-|.: :|_||J L L] 1.||.:_||.1i|_-||
with eleztrz eosrent dbrosgh twe large
size atpamlemf cigper mbies, which were
rabber sovered and m'so finished witk o
heavy Brandol outer soatie. Thse milies
were sirapped octo the steel waolls of phe
boaf amid oampariments, anl pee of the
Targest gzg “grouncs™ ever feen in exp-
‘h'l'l't;l AL ]‘lF.—\.l"II": ||'i.-r¢'|-.rl||;l|:__ aml eaisl-
am gne of thesh ﬂ:fc:“”,‘:‘.ﬁt faeders.

e grounsd was tesded at e switchs
board in the dvfiamo room with & magnata
and, of cawse, o greak droabde  was
thought to e in store for the “trowble-
shogtess,” as it was thoughl posilily 1he
eables kad by elsclraliveis Meome gprounded
&t Aome ;u:u'lll alaig their eaurse. Bal, e

ug- 1 the top of the ergine room and along
the deek, aml =0 am wjr Ao the searchilight
281 thé “hridige"

Yoreover, [his joli wae nat amly That af
2 Eroablesshoozing  exaedition, bud alegs
awent S0 pes rent, ol i El-='l.l: LY I:J.l,l:l:l'l..:
I= killing mulifaslome ard moliiedimeus
myriade nf &  breteropsesns moh of
"sl:l:||:|:l'.1:|!1t"' and  “ceatipedes,” some of

wirich were large snmgh o M1 2 soop
piote, The prentest wanety of poisooogs
"hugs™ amil othsr kivilred! endeale of this

charngter fhat were ewer eagduniersd in
ile e e i"::prllr.':’rr- wrees mek w::,t (al]]
this memarizl trewble-shocting raid. Al
sigrs and colars of sniders, From these =
Inrge g5 o S¢ piece op to those ¥ foot in
dignecler wers fre:qm:r.ll_-.- sinst wik ;I1_||v'.||.'
tenwels absut the boad, E'51“H'-1|JJ' ot mizhe,
when we olfen l.'.r:jﬂ e l||lr CAVErTHEIS
ceptts cf ber hold by the santilisting il-
lnmninalion of @ smoky coal-nil torch, which

[:'Illrlﬂl'ill 1...'1|_- |||-'r IF'[';.I' wWEnE =
fnz in the rght dircction or oes %
“alal™ that eadeavored o care for lhe
“"Balla™s™ disensen and oomplsints had =
large saricly of exprricners lhizfore ther
pat Fnighed with '.I'Ln: job, gnd some ?I’
tlese Taelaiclel li:El::.'g_ i ] [ETH e manm
maet in 2 boattwmn's chatr, which ean-
sisled] nf @ lH-rH'l of ]l:qlltu_i"g with o rope de-
crred to some pt efther and and which was
the: Tagteme] fp @ sinple rofpe  pasisd
thzoagh o tzckie blogk b the tep of the
mast.  Oine af the hoys really god 30 Hllgd
fo this “babbing 115 and dow" &n the main
magd thai b caeld alwaya siell trooble a
mile off, sspecially ¢a 3 clear gpflmE day,
snl cmanaling perfrafarly aod oty fram
oo of the "mgnal” lamps at the peak of
ilie inatmimask,

To eap the climax, aod Dwsise e
troulde-shooters kad cet Gnshed ap all
of the cirenit troatles en board oq ofe of
{Contirwed on foge ITR)
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What the Housewife Should Know About Electricity.

A WANT to bay ac electric fan,” g2id

I e young womanm with 8 Aweel

voipe anc smilz shat Blended pec-

il .

Thz sakesman was eqully affable "With
E .-r|'=|_|r|::-|t|1.r eontle reoroed :

“¥es, madem, A, Cor "D G :

The radiant Enibl sanoe lJ:IIII=D_d an af
by magiz to ene of pesploxity, whick was
plainly evident by the imenlel puschaser
nervoasly biling her lips

Thea salesmar’™s iarTy :_nml!ll:l:l‘l much
the =ver-myifitssng leoknical phreses of
the famly payesism

The lady in question relieed that siw
ghould have been wersed i i ensiter of
buying an clerire §4n, bt being probably
the Grit ape e ol ]llll‘l'llh'\-.rl.l A [m

By L. Shaw, Jr.

ape “waund™ 10 ke elther aliermatiag or
direer eaerend, it s mose corwmen dor such
spparatns to be made ta work omoons ar
the other ourrcid,. Keowledge of the wolt-
age it abealitely gasential in Soth instamoos
cited,

Ag §r i prodable that the reader of 1lis
magacing 13 of the mers male tex, the
writer humbdy suggests thay bl swliemoe
piake an emracsi alieeipd to enpghtzn ks
snotier, citter o whie {or ineded spovse)
with a few smmsle, commen facls about
general gees and application of the el
currens comman bty (b hemacheld,

[r arder to show hoo misch enlighten-
el 35 necessary arother ease of ne less
Ispert than alpeade clied i= recallal to lhe

Incidenizily 1 had been dimoastroiing &
large featina 1o 5 proor custoimer, lost they
wire of the battery type. [ was umigeowe-
img the bulls with the intenzion of replac-
ing them inde the bex and laving them
mwaf by for thie ==l cisbi nri, 1I‘I.'.|!'I;_l|.I! 1he
lzazt cpporiusity e mpke immlligest o
quiries mp oo the pe of hghl:_s'l'e wartgd
ray ledy, with §9¢ brocey vmys, ina Napole=
onig fashion pointed fo the battery Jestonn
to which | alladed, ihriw dévwn an eos
graved visinng cerd, flew one g the e
ead before | had tine #2 renlize i the
Limuiiidime bsd -i_!s:.ppru:-:l. 1 chered By
cosnisends, scnding by spedial messenger 1
(eightdightd fesioons My anly pgnide (e
iy the command anc the damhl» coeraved
card upon which weg soribbled: 132

commied loF ignoramce on the sube
g, Howerver, it =l 1o saed aps
elear prd imsortant facs: Thae slnee
the ute of eleciriciiy bos entered ine
to the mouwchold sorsething im &
primany way should be learned abaat
t. [grommee of i@dsferense may
canse mesh ANEOYARIS prd  often
fajad resuis, ]
The average houvscwile bas as ia-
sight a5 5o the workings of Fer sewe
ing mazhine and n gzneral laymai's
keawledge about coal gad) thien ahy
ncd koow @ dow aEmgly impesative
things cougeinicy oleclifciny?
SAutematicnlly the second gueskion
arbaes: "What shopld the henaewife
kraw about ejectsieliw? The inci
dept of the elettrc [an answers om
sy, The kind of carrent supplied
tir e bowse, whesher 3t fa “alternats
ing current”’ (YA CM) oer “direct
augrest” (“DLC00 should b knawi
The next escential thmg e Siwow i
the “voltage .
Taking charces s pow  plicy
where electricity = imvalecd, This
was only too well sealesl by the
woman whko bought a Ll0-walt fan
and eormeaed it o a 230-velt gt
The Breworls which reolted afs
forded muely anigement 1o e dul-
dren ond be maid whe wisnessed
tle display on a datc ks w2l nos
where near the foorth of July, Lat
the husbaed whe peid for the o
dld not seem ta think AF deck ey

seatpans”  {whoever wrote it kad
fousd, oul ai leasl thai ey wers
fermed “fesfodon” ). bud had £ppirents
!r Furgotien L wiile e w-‘ll:ﬁz;l;- |
left 11 b the dizerezion of the sales-
iig.  Bver dhe oet intellGgent dis=
crolion used 15 Famelamed misearried
In this instanee Bt psight Bave bBeen
thog ghe lady warted the battery 1ype
for har <ountty home, where oif
hasnps weze stlll dn vogue, O i
might bave desared o preserd thens
te o friend or relative oot so fore
fumate as to have clecimiaty 1o the
hivase,

To make a long Mery shost, the
17 batiery {emorms were relarmel Hie
day after Christmas, every lamp of
whih was |i|:11|||.—|'-r|:|. Liirnie]  oud,
neeoenpaniod by a oot note, oriticis-
iy il openly e facl that the
writef was nol o @miad feader ond
aul “II,H il 1o Jnjury ‘.'l:.. demand-
Ing 2 zredit for the goods, alio gent-
Iy reminding :hat the Yaletide in a
Fiftn avenpy macsban wo pompleres
Iy zrd wamtonly oblitcratcd. Ohn
I:;H:'_'I avernd, at might Lo Enowis,
120 volt corrent i uscd,  Mesgly ns
amatter of coartesy my firm ol jusml
b claign, rlboveh #t can be élafly
seen That P breesy Tienmmaine ledy
was Bod By aitl a Aifferent 1o ges
that sbe znve an onder corecsly, Tk
is ¢vem more important, whire a
Il;n]:,.' drelrery ogesired, to make
grn el nm otder of ihis kind 08

incideni. .
Veleege and kindl of oureent are =
perative b of mformaton te ana who
weoeald  poarchase amy Pl or eleclic
mechamizal apalianecs, fseh s the lormer,
zn elesmeie siove, peccolalor,  sad  iogn.
sallesieg from, or the esdinasy Alaszda
4 earbor eleciric Tgup. la heating de-
viges the kand of cusrent Ca mot g0 egsential
35 being wrrsral as b voltage. The laler
is impartams. In the semsad inasee, whis
there are elecitie Fans and swibratars whaeh

COMPARATIVE COST OF CANDLE
AND ELECTRIC LIGHT.

Engineers of the New York Edidon On
have reconily tDrIl:ll.:.l]El! a geries of 1@t
show 1k Comperative  oosts I:l':l_r'ih:?:
cardle Light and electric |'iih_=- In smte of
the faer thar candles may purchazed as
chenpdy my @ cest each, ghig ii the mo# ex-
]:Im:.fu.r_l- iMamananl available,

Une cent mall fuenigh 263 candlepower-
hesrs of colle light. Tar the sare monty
and uzing the dramm-wre Mazgds lampe l_::!'il
candleewer-hours myy e oblained, wkile
the refentiv perfieted ms-illed Emp wall
give 1923 candlepower-honrs.

The figures am= the reall of iesds with

eaird ai the weiter, :

Ahaut twa mashces ape, dugicg the
ruzh 2o ¢ommes kt that fime of the yaar,
a lady whose linisaine aml ||.'rt::r whic
stood oustside aad genesal nppearance x-
iElnﬁ:t of T p.'l:l[.' i i, 'It."FDIE'I‘. ta the
counter where [ bappened to be asilelng
darizg the lwlidey rusl and o apgarent
huarey picked me cut and desarnded in a
very  pompous manner thal she wanted
spene CChristmas treg! lights {{estoomel,

]'|:|||'|rlt__;.' FArL= 48

The clectriz meter or the Kbhel on am
amilisiry elecizic lump will quizkly deter-
mine the lkind of ciugpemt snd (s vollage.
A [=w Lnel E11|'r1“gr|!1 |'|'|.It'|-li.l:|:|1l gt mee
of gurehaie and stucring printed mates,
which aften arenmparizs auch puschase,
will often chviate corsiderable bnconvens-
sme= anel prekass accidenis—olten fatal

So get busy Mre 3an and zell the women
folks semething abent elecirocty.  1E moy
FOVE VO TN,

—_—

gix candles ol the aedinery commerel
tper Foor were fallow and twoe were
spermn They varied from 4575 ieie o
BTG imches in |1nFﬂ1.,, and were from TS
e 0135 incbes thick. Three epst onc ool
cigl, Two €0kl W0 gente each amd oie oSt
S0 cenls,
e af the cmescent caadles Burned 2
loves aml 22 minotes, aneibdr burned 2
houss and 34 mifules, while the mne.omt
sperm candle Listed 3 howues and 47 mimuzes,
Tk twa-gent eallaw candles lasted 4 Lemes
amel 24 eninetes ard & Bowre and 21 mingges,
rerpictively,  The 3M-cent sperm candle
Listed almoet O hoars, The cost of clec
Iricity wag eompeted af & cents per fows
mE

MARCOMNI PLANS CONTROL OQF

AR

Woaderfial stusies ase Ieing 'F'.'Iiﬂ'#"'“l
of a =tw Mareond invention. It i3 dle-
elared che lmventor of wircleis felegropiy
a3 fourd @ way fo tilize Herttlan waves
im suck mamper that assaplzicd cam B
brought o a standstill and Eeld Immovalide
i ike Ei Faperiments an 1he repart
gats, have been comducted with greas se-
Liesy u Wl hg Inveaiion lims been :T:I'iﬂtm
nsl goon will be inouse. The mind pictare
preenre] of aie wachines fweld sntiomasy
it e aic while guAs of the enemy below
wE-= s |=|';: e I p-.r.'rﬂ. offers a2 'new
thoitl af horear for followers of wag news
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Something About Selenium

slnr elements kniwmn to the sfiem-

fafe warld, '|.'ni,‘: o ity extracrdinary
prapesty of l.':uﬂ.-[n ite elactrical resistandce
wk=n el;p-ﬂr.."‘ ia 3!1!, This Ill!:l'lill."rl.l:ﬂﬂl"
hay been known for many wyears, et the
eommercial application of this propirty
posgeszed by selemium hag mot been prop-
ey nporecizied wp to the prdsent tme,

SEI.F_HIUH iz cne of the mest fuc-

“yalana™ {mosn) ; this being the resgls ales
al the siriking sunilarity of the progerties
of H!mm—'n. wiflh theose of elhiriusm,
which is & 1erm derival from dhe Latin
=pellae™ {exrth). Iiis 2 rI:I::I‘."thI’.‘F.I!I‘HEﬂlﬂf
the sulploar group andid by metler tasie
u.:u.- emell. It meiis at 202 Centis
e amil Al alvwes] o ool rapidly

r.:-m iss molien ke it forma s brownm

1

Fig. 1. Several Specimens of Sueorssbol Scenlum Solls.

ST mass, and in il
cenditiats it B & high-class
HIFRIEH G | il aapd that a
sraabl stk : ﬂi-rum'.a & e
sIslaniee i_":'llll'rﬂ. enl Iy a wire

wreteching for abows T000
e, ceddish  vapor
sreduesd by bodling edenium,

“:EI];J]!I ||.uii |:11:~.l|lil.'i-|i| !-:;H'Ii:H af
radishes, iz excecdingly pod-
sanous, amil care shoull ke
saken  when  experimenting
with it whea it i3 im thiz
Boiling stote. Tn eommercial
form, sckaium exisa in
glicke !{‘IE'I'I‘I‘H'I-HI% @ gray seal-
iy waw, amil af b A b ke
cecd for mpking  sdlenfum
welle it it be chemically

It iz the parpess of the writes in pre-
parirg this asticie 1o make kaown the
rn-p.emu. 5nd. grumerzte some of the ute-
Fu-.'l applications of scleminm, which -
denbted ]y 1|.||.| e '|'.1.I'.1.1|b-.|:: to the readers
who ate imterested im acientifie rescareh,
as there i & prosieing Beld for the oss
of this marvelons clement.

This pesullar eubstance, discovered in
1817 by :Iu.:r:1|.u:1 aii eminenal Swodish
sclentist. is a Bp-produst from the Cistils
latiea af salphurie az:id frem eron preites

imre

Selmifiiim  eells  are I.I.'I:IHIIJ‘ mase 1:'""'
windirig twa bare conducting wires side by
shle asaund @ picer of mica, slate or por-
cclam :nd coating them with a thin layer
of seleniem.  An exoellesl l‘|EI.I'.I'IJI'I:|I:'I1 of
how suca a cell i3 made b5 given in the
Amguit, 1814, 1-.-.:,- of this jourmal. Sach
cells vary in resistonce from 200D ohims
or more in ihe dark, This depends mainly
upan the thickness af ibe aelenlum coating

nml the amount of light actlpg upan it;”

alra phcn the very imporfant andepdng ﬂf

Wik, Clansen and Eroncl, Mescadier amd
Frills.

The two eslls b3 the extreme gight and
left are modifications of Shelford Bid-
well's cells; the comg i the upper beft-band

e L i

is the Bulmer tsbe form of the

CATEErR
Hidwell type The one to the right is &
Giltay :ti' The four tny onca shows

o AT _m'_rnu:L
e | o= |1|1]]] ||[||||-|

agal=ee the white
tackground wefe
made by Be- Webly
whick are dlio
forms of Rulwells
cell, while the cen-
ter ome ix of the
Fritts geld-fedl fat
ivpe, which B ex-
tremel sensitive,
Williarn J, Hansmeer
has patensed an ex-
|Ii\'lll'¢|.l:|]. cylindracal
coll made of quaris,
sooan 2o allow the
aliza-vlolet rays

whics will not gass

tbrough the glazs 1o

P R L,

III|'I[It|[|||1-]

.|'r| -

St g % & %

i

pesdily nffect tha
|.-¢1¢'1.'|u:r which s
coaded gwer the gnes
face of a oopper
fupe mounited an @
eentral soppact; .
over  the enium
i oa dhin tithe aof
metal ssch se aloe
minmm  Coil, thim
enaiigl 1o allow
light to pras
throuph, The oope
mar afid zlnoinem
copnsct to the two
clectriies.

:"“1

EM L it

Flge § Echeme for Tusalag dba and 00 Sireet Lighte by Meari of Selendam Cells as Drevlsad by Willle= J. Hemscr.

et/

very semsilive
setenium gell wha
macde by Samu
Cakon, and 13 llas-
trate] inm Fig 2 Tk
corsit: Al @ Eum-
by of circular
| mealids dise separ-

Toc proximity of
sted 1o Baszeliut
after the Ureck

a sulphitz of izond.
¢ ¢arth and meon §
the mame "Selenium,’

fhe eell, Im Fig 1 is shewn an lHestsadon
afl a misnler o I:r[-r.q of selepicm eells, 1a-
cuding  the  Bidwell, Ruohmes, Glay,

aced by mica, aml 11w silles afe copled with
v thin coat of selenium, The somplele
voit s placel in am ealaudod glass bulk
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av wlemn, A sl comcave mirear 08

:Ihud behlad the cell for concentating
Ll

fape,

Bight at tle rear of the seleniom sur-

Flg. & Eelenfums el AppHed to Safeiy Slop
far Hallriaid Tralng.

Havipg s kbedy glased over the
propertiza of this element ord cerdain
aof orells, we are now -eady Lo consicer
some wi ghe commercial applscaktions of the
selenium cell, some of which alieady bave
been worked out in cetual pracrise.

I'lE 3 |L'|||| % t'we rrlli."l:h ersaineciioan of
a gekniam cll, boatery reloy and ks sece

capdiry eleewil, The selenium cell is can-
niecie |r' ..."I'II'." with scvernl cell 'En.l:l:-::ru:l
n:u:l. a el A soom oas Ahe cell i placeml
tae dark it ressstande is indfeised. cafi-
Hq'uerl.lly decrreasing  the cursent i the
HMET 0= PERATING
[P ST s oM By, Counia

i i

FI Two Schomcs far podap wad Clialng
““Tml' E.rlq,qln of Swerrlie sl SumEel
a Sekenium Cell,

ﬂlij' enily, The secomdary cireumt o e H.‘-
fape gpen, bmt as spom as some source of

THE ELECTRICAL EXPERIMENTER

light is brought mear the seleninm I]n_- E=
iistance draps, therchy aflowlng ll]d1 ianal
carvent te How  tuough e windisgs,
which astracts she relay armature £nd in
lwn chaes the scomday circwit. This is
the fuedapensal st of most devipes
which ws= r:"r.'.lln.‘l |'||_'|r arleminm, aml ihe
princple holde ike pame 20 B U5z case

A wvery interesting and praztieal spplica-
tion of this elemsnt is in IJ:|¢ sidamate
l-piting and extingaishing of slire: F.-:m.p
J:':g;. 1 !ht!'.'.' a Echemalic arrangcenead
wineh Bas teen aztmily aemymstrted by
Wﬂlll‘.l:t'l J- Homvines, This scheme be snbe
masted i LRAG e the comventon of ike
Edizon Assocdntion of [Humisgtng Com-
panies at Rochesier, M. ¥, du-ing 3 &Hg-
sustian upon “Mretering Versas Lomisact
S;r'-lrr =" Buels a method of uneliling
sulendn gelle ta comtrol relows and mag-
acts, wlddy would ten off the gas lights

Jedemiem eqil

18

e & Hm‘"ﬁ:ll‘-ﬁ# far ﬂ:hnhl'n

to b approach of day and turm thesn o
ayain st might, would sodve the sroblem of
cmflering a quad of mwen pecessay o
de this ware ae IrdLent.
 Twa other applizations of seleninmn e
vised by thz aame investor, similar to the
device just described, are sn sslomals
windlow shutzer, illuseated i Flg. 5§, thar
will eloze the shutters at night and seopen
them in the mermicg antarartially, and a
very alriklmg aie
of selenin:s In
Ehe protection of
Efer, ftarage
Podand, Cho. vl
the pelesmlom cell
13 20 placed s the
redns Akl whasver
espers wth some
illneninzng will ba
detected by s=rams
wi the cell. Thos,
if 4 burghar shoald
enfer il apari-
menk ke light
froan his fanterm
nall be canght by
ehe g2ll, which =i
actumie 3 bell gig-
oal, thos giving
an alarm, en-
ahling he palice
1o surreamnd the
promises,
Automatic  alg=
maling ieenginesrs
on reilread traics,
e, can teadily be
atsomplabsd By
the proper mae of
selemiam enlls, end Fip. B depicts soch o
devim which comdists of A pearchlight placed
wme dislamee away from tha dgsal bodk,
The appzeatus on the traln ocmctitates a
scliminm eell, pazed 5 peresived, with =
reley arcperly cormected In series with
seme sousss of enrsent, end o bell or any
peher iignaling device. Mow kel ox sup-
pos= 1h: irzin, trzveling at a high speed,
lppa::chn: the signaling dlozk. The en-
meer's attention, for sams reason, i
rawn wway Troen the blezk, which shaws
x distress signal.  This segligenss may

Eala-

nﬁu cn‘rrm s

3

;:I“{“ resall i ow tmgic aocidert. O
hasd, ket =5 fappose that saeh a
gevies as wlwve deseriled were incralled

Jedgraem calf

Ligheed Fdy Gass

iﬂ;. L Clroubls of {les
Er K] ANy

ellgd h‘hﬁl

o0 the trofn and & searchiight plaeed about
) yards before the bloce.  Now, when
the frain passcs this kemp it will Eneedi=
-.'.-F:I,.- cavse e prleniom cell to close the
reay. 18us raging b bell. which woeld
be an annoencement oo the ongleeer teae
the smional hlock wns beimp mppronched,
Cf comrse dhis particular scheme woald

nid anly m.:hb. Im ghis sopee fatal
secifen:y might be avalded, meare glake
cenbe deviee was devined by Mo Hammer,

wherchy o bell was mung, the whi 518 blowm
and fhe brakss ser pmomaiizally when the
semaphore aad siznal light showed that
the hce wis blecked. Fais sysicm 15 &r-
ranged to aperale bazh mighe and .dd;r.
dordiem of Los paliieg (3 WEEy DSt and,
il properly developed, will wndoubtedhy
prove quaite snescssiul,

Zeill another practicl application of the
selenium oell hax boom rmds B the labe
Ernest Huhmer, <f Berlin, Gersany, in
coeneelion with
o Pintsech pos
lumy. A large
oumber of
FIH'!-'l: |.|.lrt1:lt

=. :.:u ppl} EE
compréseed
ﬂm:l wol lﬂ
Ixge for aoe
month, Dok it
WaAE nedsgEry
to hb-a .dn tTHE
ig an
rl'%rhl llill be-
Ing L:rp—.uzll-
mble by realcn
of the dlstanee
4t whizh they
were placed
eed the fre
gueney af ile
sef, oo, [
tuem aff the
fusy sz that 1t
wonld nol bErn
coriag the diy,
M. Buhimer,
bawever. placed
pie of Lis scleninm 2ella in the II:IIIE|I of
-.;.:]1 a ooy, connected with a swrite 1r-ﬁ.'
device which, &3 sous as the oo rlsey o
the mefiing, auzs the selenfum oo redooo

Specdal  Sefeslum
Lell Dheidide Tod Timlax
Phaigrgraphlz Rhmblorsb.

Flg. e
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4rs resistance, thus casdimg the mechaniam
+e tmrn off the gas, It is agaln turmed on,
alue o the inercpse of roaitanee of the

THE ELECTRICAL EXFERIMENTER

Prof. Barmard, of Lick University, em-
ploged experimentally a selenivm cell ag
o  devies  for  awomatizally  defecting

AU TEMATIC [MEICATOR anME RecorRoER oF

Dran B w=w Mlerre ol
Mig. 4.

TiE AMD DUuRrsTiIoN OF Suowyr SToRK

Halealies Makes & Snecssiinl Snaw-Fall Reeasdar.

cell by the approzch of mighifall, or nls,
{f gp degired, m the case of darkoess dae
de & storm oF foge A hm; coniaining suafa-
zient gag for one morth could thus be
anads te o asfual aervige without re-
wchargicg from three fo fve months,  Soch
a Byeoy is shown im Fig. 7. Mr Submer
eold Me, Hammer that apward of 1060 of
these buews had been made ond had zived
axcellent sarisfaztion, e ¥

The arranpgcment of 9¢ cireal, 83 ang-
inaily devited br Ar. Ruhmer, iz shown tn
Fig. & The velimeter needle A haz Seen
replacsd by the relay, B, B are fwo Tarpe
“gcking” solinedds for opernking the gas
wmlve. A dogle diy bnitery is lnlerpolated
in the selenigm czll circuit as usually em-
gleved, Thig bactery will last for peass
and, with its selay, i3 placgd in the bottom
of the busy and arespoed be e xlwolotely
whlerpronk.

Cir Willmm Coookes Max l.'I'=I1'l-|ll:!|:rﬂt an
exceedingly ivteresting type of his well-
fnawn radiometer, In which e fas coated
the revolving vanes eon ene side with
aelenfum ard on the oller wilt cireanic

acid, Ele foumnd that the white llght from
a eperm candle Te el _ﬂlz acfeniun,
while the yellow light of the wax @

o

aamicis, gnc Minchin has :mp]u].'cl:l the
welenfiim cell |]|Ii|-r rll.ll.'ui-l'ul'd:i' in s astros
nomical inveabgntionn

A wery inpenioons  evice,

¢loment

g this

wonderin. for cecarding  elee-

Fhg= 10

November, 19I5

igstrument for mweasuring time Intervals
A srml] eireglar brush i thl'-ul] Bchf ane
cnd af the belb for removing the mow 36
the belt is showly revolved by fhe pulleys
Ths complete apparpius is placed outdoots
with the exception of the reconding de=
vice, waich i 3is case is Eae shronograph
Ths drums ars now starteld. As leng asat
amows, the snow wpon the slowly meving
belr wAl reflezt the light produoced by ike
eiectrie Bulb cpon the selesium zell and in
fumn indicats on the chronoagraph, =il as
aoodl &2 i stops snowing the black surfice
af the belt abrorbs the Lghe, “".'TI'1=]'I|_'._I'|'."
venting the selem‘um ezl from chtaning
pufficien: light; econseqaeniy §f will nat
aoew Lpan the scale of the redoromz Im-
gtramens,  =nzk a device is very praciical,
as il will show t.':-:ac::‘_;' and accursichk the
time when ft spowed snd how often
sievweid daring the night. i >eing & simple
matter to kees the recesd dosing the +L'ﬁ--
B, JAE prescmt there is avalable for the
Weather Baresu only an instrument which
measures the depth of the fnll of tnow in
a bex protected fzom the wind fo preven:
driflling.

A very striking experiment hae been
periosined willl selenium by 5, Conen 16
rcmrd[ll_aﬁ the speed of phowgraphic ahuot-
lera. e oapparatus is shown 0 Fig 10,
acd sirtually consists ¢! twe seleniom

a3
e lelafnl e

( L
_C

Arrangement ap Uscd by Wei. . Hemmed for Controlling @ § Horsgpswer Modor

B @ Wave & fthe Hand.

trizally the amount of smowfull which oe-
turs cunisg & eortnin peried of lime, was
devised by Mr, Hammer and is ilustrated
in Fig. 8, It consists of an endless black
belr ar conveyar, mounted on fws reels

———— =

o
-

i
1

wepelled the chrome, thes 'iI'IIEI:;'lt-Irl the
velative zbsarpbive powers of the difesent
substances for rars of different reframg:-
hility aesnlting i mechanicsl metion,

VFig, 1o, Selealum Cell prd AusBilsry Appmwbes fer Leborstory snd Lettude Demeastratisar

and forming the botbos of 2 box as de-
picted. A selemium o2l B plased shove
this belt and is conmected with a suitshle
battery amd sn electric chrumograph, or

cells, properly compensated with a Wheat-
storg  bridge zed  galvanomcter, whose
ocedlz i3 placed ugon & chromogragh eylin-
d_nr having a proper scals divided in fraz
tiona of & aezmd, The eperalion af shis
devies 15 zp follows:

The Wheatitone bridge i3 wvery fnely
adjusted and 8 Lght lrem &a @candescont
electric lamp ig pliced fi=ar the shutter;
the caromozraph i started and the shuotter
is released. The small amourt of light
which peasey throvgh e shutdes scts now
upor the gelesiven eell, theseby redecing
its resigtance and an turn apbalaccisg the
complete coremit Ml'l:ﬂ!'ﬂli.'llr'l'. M, o
deflects the galvencmeter podmwter.  This o
recorded wpan the ecale of the chronoe-
geaph, The Lime [ then cend by the lemeth
of the lins made by the aesdle. ThEs de-
viee miny been worked oot in procise and
I lp arother achlevement In eleciric speed
indicatiiy deslocs.

Senll anotser wonderfal experiment was

erformed with the selenfum eeil by Mr

laimmer at the joint meecting of the
amperacan Institate of Electrical s

and the Ameritan Elecirochemienl” Socicty,
April 17, 1203, The amazing feat eeom-
plished hy nim was starhiny and stopping
a five-horpspower  electrie metar by a
mere wave af his hand in front of a
seleniom cell. The zppasatus used in this
pxpesbment is sbown i Fim 1L It eon-
sisty of an ocetylene gemerator nppg,'lng
gas o a Hurper placed before the cell, as
shown. The eell 15 conmect=d with a relay

(Conbmeed 0 faze 37,0
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Wireless Telephony Now From Washington to Honolulu.

HE eost wondesful fead in wirclcss
wlephony wae acccmplisbed oo the
might o Sepe. 20 last, whea ¢

hyman voioe wag prajectedl throogh the
ethwr (rom Washingzon, Th, O, to [lanas
Tul, a distanes of 4500 miles |

¥iemwun ¥ [ 34 fn
REghts D, Lie d2 For-
pet fm Hie Labarabwry,
e de Fareat Halding
Cine el FHls Mew Sewen=
craiive Awvdicn Hofke: of
the Tree Lxd v 4w
Mills Kadiophdime Talk.
Tap Right: Shaws Mr.
T . Vall Talking
Iram Mew Yedk s San
Pramclan by  Wircless
ivia Ardingien). Bat-
lems Ribght: Piropressiea
Fiefm Fifil ¢ Fofedl
dadlon kFelcclwr al
Eight, 18 latesn O&dils
latlorn  Tube Wefcfals®
»1 BLah.

Dll} ||_'|-| I'H.ul:h l'd_l‘ll_' \ill LR Il]f"
plEonic |_|'| munmicatsoa hud heci estahlislies
!In.-l.n.n.,-n:-l'n wew Work El' acil Zaw Fran-
cisce, a dislance of 5 '.l' miles, which was
heralded ae an epochal inowtion,

Zecrefary of 1he Navy Dipicls has an

1I'|I_|.'I1|:I:"I|. the swocessful f-ansndwiom ol
wirglezs  telepomne messages frem e
United Seates maval radic statom a) he-

linglon to e ravn] sadio alatiom at Mare
Ielamd, Cal., o diseyice of shont 550 iles.
All shal wits peccisiey o earry on this
traniscomtinental  wircless el
versalicn, ke sl was Lir coenect

EE LR E

tnry Danicla said:

"I am pleased 1o announce the foccesi-
ful fuicome of cxperirncnts which hooee
been carcied ca for the lagg few mooshs b
the  American Telsphase & Telegrap
Carpany and the Western Elestric Com-

Sigmal Corps of the army, representztived
al fae technirz]l and aperating depariinens
af the Nayy Deparipnest and a dew sther
irrberes el ;n:l'il"-.

®Afrer thiy sudtcessiul
CMITETEREION  Arigivating  in

dl:rnu-l.':d:rn'.q':
“ew  Yaork

a = -
. ek x|
i

palky In Co-ap<Tateon l-I iy Tndio siations
wnder the jurigdiction of the Xavy Dheperis
mrewt hy which long-distance wirzless fele
phany Bae heon made possible

Sperch B beon  suexasfolly  trars

mitied from Arlingmeon radls glation b
ile: madin sfation st Mare Izlosd, Cal, ol
fhere smocessfally feesived, thus e ki
||u-.-|!||r conversationm withaut w:rl{a ET
a istarer of approximately 2AEY miles
thee frst tinse rhis preat distaitee lias baen
caverpd hy witebess telephomy. T the
frsl expermments Us yoicr was surooss

City was trasenitted over the land wire to
rtimetion, there amomatically connedied 1a
the radio tronemitter which carried the
volee v &lare Tslaned, wliere it nas rlearly
ansd distimetly n'_u:ﬂr{:"l .\l*d anewers and

.|r|1.|,r ST rrabion were feoan lepe Lranaes
mifted cver the tfangeon: fienal Hise oo the
arigirarimg offia in New Yok,

“The comversation "'""". carried o by the
pregident of the Avwrimn Telepbae &
Telezraph Campany, Mr. Vail: the vice-
gl e, Me, Betlell, and Mr. Waterlinry,
oise of the directore, whik at Mare Teland

WETE qlTlr.-l-«. af s 1"\.--11. |':|r|":.1"-

the receiver aml trmwmiites -
fin ol fhe specinl beloplione ot
whtl the raalie arqimratie am! sepsl Hee
WELEY, PET

g aataia YWoOLL 0o Millarel, U7, 3 Mo
whav 13 mn afwee =0 e Arlingion
\.l:\,til_.n_ aipl 1|I| ri e s of il [EE L
corveraml Wit alhiers ol the navy
Tl 1]'_|I_|.' al thae Mlare Tslaiml _'|.-|:"l i
Smit Franeiscos.

The denumsirarions was e gesall
v eyperiments that have  Teer :I'n
progress for samne Dimes, sl I.'I|i:|.
l-u-:.\_|_la |'\- [ L i Lo i [5] hae & Tl:'.-'ﬂ -
- LAy elliwmie can i CIETE wialicne
letween Amcrcan navol vessels and
share  statioos I:.;,' rams ol this

: . .
peripcted appurabes, wlazh |‘:'rl:-‘-'l-.'l|'l-::l'
wil! fie imsra’led ar all rasal rwlo

meiil. lakis . 'L--l.fl:.-. enlel e SHEET
all tHee Az Teleplioe & l|.|l:
graph ..,n1 Hpanye 2wl rt'pl‘i':-l:'ll-l-l-'li-"l‘r
ol e YWeslern Elecion 4 U IIEY

“Tvery alfcil taking part In ki

'h'.__.q ilesionesivainin % =lhosiasiss  aboail
'—*‘. , the resnlts and the possikility of de-

velop g this system as an extension
-t'i' il ?:‘ weleahore svsbem 1o shipe af
} e, The fxet thal the vidoes enn be
III chafbinf ot o fand wire and awn-
; matisally transembied foa vedes radio
tranemitler Bolds am lape thar per-
sois should readdy he pat m towe
‘m ielophone with others al 4ra
therongh

some  centrnl  franacigiong

claiion.
“I'he g of seeh lomg disdonce
o eeless wlgplwmr  commmications
i maval or military apergticns i

slalions, 1 ¢ expeciod that offices
of the L TR U Baial wil’ 'xe mlde io
carcy on wirelees Eplpphone convers ™
subton wilh afficers 2 saa, El.[h;lr
Hulllnred  stofed that e appavaiag
had kesn periest=! to the puist where a2
person o slars apight carry an a lang Eie-
fance wireleds 1#1:11!1”1-* n:-'n'rHHll-"ll witls
i friend on a drémsatinntic liner in mad-
weean, wharever shore starion anil lines
were equipped. with the necezeary ﬁr-
ariig,  In kig Jormal anoogrcement, -

Baadse e bpEeaine  Hamgr Chwrr. Showleg How Spesch  Was

Fham r Piher, g Mes Fiodl Washingbos
cnaleiw, Corecepandinr to Distarnde Bebwacen Eatlk
a3d Yekzhama,

Tharme=rh

fully tramamitted by radoe to Mare [eland
fromsi Aslioglon, e relure answers 2

comenEnacation being made over the trane-
rantivental Laind debeplenee lime  Thizs was
wcoeasfally accamplisied 8 the nresenes
aof afficials and engineess of e Western
Eleeirie Compuny, 3 representabive of the

ctill in an undeveloped atage, but i
is expesied waluable wse can e gnade
of the wanderal demenstraticn; bat
aside from such eomsiderations the
degmerment and ire ofcials feel proud sl
they have n interested co-spesabors in
the fizzt practical develspment of thip Tase
wia=eh o the l.».-u:-nt‘:nu] scismee nf radio
comenEnieation” E 3

Trwe wimee fhirocgh wohich (be cral mos
(Cantimined oo Jage 360,
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Photographing Sound Waves Electrically

The man who kas hal his trouliless phas
I:-u;’:j:lhiﬂﬂ a1 avigmiile '.!.11."'|'.|LF.H a: the
rate of 70 mibes an hovr, or abeae 100 deet
o seeomd, will Lest appreciate e diffiouls
dies faced be Fred, Albert B Falay, of the
Unlversity of Tndiana, when he attempted
1o photogreph a "sound wave” Var Fro-
tespor Eoley varerssiully accomzisned the
feat and, what is moce, hig platurer were
sirp and cheer, which i2 scamethi: that
cannct be il of most pholcgrapas oo
auiomoliies iy AL full speed,

To cnphasiee ihe greater eoiacles overs
come by his methods, it may = sieted that
ahotasgraphs of racing satomotll= zre-wsue
ally gakr: 22 x distance of &0 foct or more

ithe egrs, of coipge, may e plainiy
gaen, while fhe objects sholopraphed by
this gelentist wers oy 2 fegtl away [rom
e camera aml are BoTEOvET invisiale 1o
the noked eye. ;

His msthod of jhu’-t-!-’ﬁl'll‘llm: somnd
waves was sugpested by the “owinshing
light ni the stars, a phenomena caased By
the ligh: passing chrongh air Lipers al

, warying demsity, diee to varyiog tempesa-
ture: m peality ibe light of ibe alass &
absolutely ecmalant In Lk wanees sound
waveg 18 ale are waves af sl

By Robert H. Moulton

this sfrafow must sot lak loager shan one-
mielionta of @ frooad, Moreover, while ik
light e last, it st be Hhewssig Jemies
a3 #ireng 28 the lighe ocdinarlly employed
im lwking a phctegraph wath & amers
wagse shuber worke at a speed of eme-
rhogeamith ol & tecomd and it WD hiss
parmed en 8t essgdly the cght 3se o e
sourml wave will be oul of raage of the
atsgraphie pluve,

?h%i'mfm-- '||-:: lew arramged & I*.u'uI-: Sl
srical -machine capable ef prodncing an
almesl conlicuons stream of eheetric sparioy
1 foat o mare in lengih, and eeeh of such
emecgy Hhal i85 caused a lood sepost, In
e ercaic througk whlsh the gerks wers
IR IE T e made 1w Ipers pAfd or brenks
and In froat of the ficsr gap, nexrest ihe
#l=eiriznl machine, placed e caBsFs ConR-
{ainieg the photegraphic piane,

The acticn ihat redulds when & spark
passes throisgh the cifeult may be deseriled
a8 Jollpwrs: Ab B Arit Zep he apork gens
srofes o sound mave degetly I front af
the photographioc plate

By the timte that the sound wave bas
traveled outwarda a few gemtimeters from
the amren e sscusd of  illuminating
spark cocurs at the segond gep. The light

and srlracrion—rhat 1s, seriss of regbons of
vafrigg ai= demiity, Since, hen, ths llzht
fzam a ster wi'l b= hend Toom s siraight
fime paik when it poses through sech re-
gion, Tealsszar Faley reconml thas seusd
waves prodaced belween o point soarce
ang A pacdogrephic Haie shouid cast shad-
ows Co the plate, The |::|1|';- I'||:':|;ﬁ; SHdgRiATyY
ther is 1o photngraph tlns shadow,
While this sounds Eimale  ard  eaEy
emaph, 1 mmnst be remembersd that a
soand wave travels ot sush great gpioid for
L1856 fert per serond At #1 deg. Centis
grad?) that i order to cecufé & ehasp
image of its shadaw the ligh: ilfuminating

ahleh show the naves in the process ©f
being reflectad drom plase amld curved mifs
rogE, baing laoaght fo a foaoms by cocvex
ks amd made divergert by enacave l=nass,
gnd. in fer, doing everytiing demanded
by the =ouand wawsg theary.

The wovin, Have 13 ?:\I:u:lL'li"::.I by an EH_E-
gde sparc gap 5, whish will be exlled dhe
sound gan The Lgrt & peodeced By &
seond spark at the ilomimamr gap L
which will e == the light gap. [ the
sparks at 1 and 5 are simulaneoas the
lEghy [ passes 5 ‘eloie the soand wave
cmerges fram behind the spark terminals
1! the dEme aelesval bepween the spardas o
any considerasle {raction of 3 second the
gobngd wmve wl 3 pusses oot of thz fHeld
befose the l5ght from I reaches 5 Bur
wben the imbemval besween the two sparls
18 progeriy wvwed the sound wave ar 3
eages irg swdow o the ph:ln::'ﬂﬁilt‘ dry
plate T, - 2

The sparck gags 5 and I are conmected
in sepies to the apark lonchs K, Ka which
sexplve sparks from T, T, the !ﬂ.‘mpllli
ol & lazge cloctrie Dnductlon rm-::h_lﬂu EFLE
ing four rotating moea plates 20 inckes in
diareter, driven By 3 variable-gaed £lee-
wie moior. The lesgth of the spack gaps

ng Taken hy Piel B
kibert F. Faler, al e Lnbvraily
af lmdlana, KeprosssT 1RELIvlancels

Tegae [Mustzails

ol Aciual Seard Wavid
I-'T:ﬁ?‘r.:':-'ﬁin.l Ware Mrodeiad By
an Phecirlc Seark, Jest merging
X Bchind the Srark 'l'-l.'lrlllll.

-1
This [lmeisaies Thew the
Wave Tradrks

& Egga) Wave Tredooed by
R Time ]

Calindrizal  Giratiag
smndd wl e

by &
[ £ ApErIUraL
!-ilﬂl ﬁr-rr Tmark.
Fig- Apme Wane ad Ma, # Taken
n fl-'lih: Lajer: Tha Orl wtd
Refciied Waved Arp Syremilfical]
{lmc Davergent, the iitker Cofvers
gl

fraim this spark is refracted nz ic pasess
the soumd mave on ils way 0 Lhe phota-
graghiz platc thus threwing n acdaow of
e FOUME wWRAYE om i ||_".n.'r Tl:l- n'a.‘-n:
ihe light of the illeminsting pparie suffi-
.rii_'ru:l_:- mrsnwe Lin pave A SLEEC IMAEE N
ihe plate the clectiie eharge I firet stored
in 2 larze cajmcity of Lagden jars charged
o & high poterinl, and then dircharged
histwsen rr:HI-r-..u:ll terniaal I'I[lltl’.‘li m i
glns rubz hie 3 zhost ﬂ"“ barrel 1o direct
tha light, towase! the pleoe The datails of
this process are glven belaw :
Thiz shysicist a remarkable collec-
fipm of thgme sound wave photographs,

T-K ami TeBs i adjusied by eliding 7L
gng Ty horizansally, or Sy moving B oand,
B, vertically. €iass plates = and Gu, abaut
M eeptirwelers dqaate, are fastemed o @
wisalen bar on il B, arranged so that i
ey b rocated e 3 horizoomd axis, in
the pesiton shown 3a the Bzure the plotes
are direcily hetwigm the spack kmobs

apd K oand Te and K thus preventing a
spark. A quortss aen of the hamdle rod
R eemoves ihe plates and allows the spark
1o pass, I3 pepctise, howeves, 5t wap found
beit o make the spark gaps T-K and
Te-Ta Just leng enoumgh o pREvent sparaiig
whep Jﬂ;g Ehtgg. plates are out af the fedd



“Wavember, g1s

Rosating the sod then canzes o spack just
a6 the =dges of fhe plai= pass throogh
the gaps. :

To get 2 siromg souml weve ab 5 and
an icteasc ligkt ot 1, the speris to the
knoos ko, B ghonld be heavy ; consegnently
frem coe 90 tkreg Leywden jors L, L. aré
put in sultiple witk each of the pars m

THE ELECTRICAL EXPERIMENTER

light “epariks"”

he somnd gap 5 i im series with the
light gap 1, nevertheless the spurz at 5
wanrs belore the oee at L. booause of ke
capicitr Boy whith & ia moltiple with shx
gap I, ax s ing ini thx Epure. Lhe za-
pacity Ty coesdites of from two ta eigh
Lerden jass of 1ae aual troe standine &

323

2 shee: of cimfeil F, wihb one coating con-
nected o varil The tiese intesval be-
pween the sound and lght sparks depemsls
pa b capacity Ky e grealér Ghe cateaiy
tha greater the imwrval Hewewver, 5 i
nat st 301 mecessary e have heeg & yasinble
cocderaer or cne mace up of seell units
Cne ¢an vary (ne capaity fu between
ratker bErge limits

the machine el
Most of the work 5
dane with onc addi-

and still kesp the

sonzl jar concedtiid
tr each of the

sopee Time imberval
T::— varymg the ar-
cuit in oiber wWair.

maching [aed.

P "he time interval is

1]1. imb‘ k. H-I
are oompected ta

the gaps 5 asd T
through & |lasEe
pormmmiatator O, Thies
the dircctizn cf the
ggark st the gaps w
r-:ad|!;- ghanged. It
wep Jound that the
sparatuy war ke d

& T

E ]

atout eqaslly  well
with the sonrk 1o
eithee direcion The
el effect of re-
wersing he sparic
direction  appeared
1 T slighs change

ToEanrtu

®

_-|;l imerinsed by Ces
creasiag the ecapoe-
ity L, La; Dy de-
¢regmng the leapgth
of the spark pups
T-E and Te-Fe Dine

il WAy the CAflIACe
ity B by l0g .f"
weml. anmd readiby
moiniaia 4@ afpoax-
imately copsteal
e Elersal  be-
Iween bwe soend
ond light gparks by
merely changmg the
lengthh of the Hohe
gap. The length of
this gap s adnsted

im k3¢ fimse intervals o
wf e souemd gnd -

Laprut af Apparsivs Usml by Prefs Peler In Phobsgraphing Seund Waves,

by the Jover arrange-
ment Ta, la

e —
DANIELE MNAMES HAVAL AD.
YIZER

The ealeenp of the Naval Adviiory
Board of [aventhons, Lhe organiziiiesn of
experts whko wall contribute theis Invertive

emius 86 gme mavy, of which Themas &,
Edimrl iz ta be the chairman, was ams
pouneed v fesepbus Tanicls, the Scerciafy
of the Nayy, oo Teph 12 lmit

T board will conalst of 23 members,
ineluding Mr. Edisor, nlin was sclected by
Wr. Danicls ta sérve as the praidicg offis
cer of the hoar

T oo % members of b hourd, whe
were ehegen by balled By 11 of the prm-
cisal  golencific socieien of ile couniry
n-Tm prembers deal walh Prose branched
al gelence on which e navy = thaughs
i e dependent for wnwention, are:

W, B Whimey, L H. Rarkelamd, Drank
Juelian Sprague, Peninmin G. Lamae, B 5
Waadward, Arthur Gordoen Welater, A, M,
Huutt, Alfred Craven, Spencer Milles, Wikl
a4 Boy Emmes, Waiglew T, S:llers.
Hadsan Maxim, Peler Coozer  Hewits,
Thorms Robdee, Howsml B Chllo. An-
drew ]. Hiker, Hemry A, Wise Wood, El-
mer A Sperry, Willinm Lo Sionders, Ben-
jamin B. ‘Lhayes, |, W Bichards and Law-
Feaee Adchels,

The brst gencral meeting of the board
wai called oo Weldnzeday, Oct, 6 o the
affies of Sccrctary Daniela = Washinzion

In :||:|:n-;||_p;|..i||5 l||.-_r [ H -l ] ol the members
of the beard Seeretary Dentels made the
following statzmacul:

“Desimig e roke asailable the lakent
inweziive genins of our commdty o §oaprove
our npavy, & dwrt while age | roqucsted
Me Thomas A, Edizorn i hecome chaismeas,
of an adviscry beard of emioont mem winr
wonld make op the board. M7, Edizum, wiilh
the patrinfesm characleristic of ArEFTEAR
imvertors, accepied the call e duaty. The
plin adopted for sclestmg *he members of
the advisory boasd was as followi:

I requested 11 great enpincering and
sientife goeie o relees Dy papelar elec-
tiom swo rembers to represest thelr socicty
¢ the board, The seselc has bBesn mast
gratifying. [ heve roceived the nomine-
gions of all these mccieties and lave acs
cepbe thzm, and it only Temaine 1o hove &
meeiing, organize azd determine the methad
of procedure im order to wtilize to the best

—
alvarage of vur tavy this rrokalizatzan of
the talent and genics of our eoumtry. The
reqpansg o) e soieiies invited Bo gomppass
ate i the great wnderinlsing indicates the
patriotic entbnsiaan awskened by this @l
w dus”
[racnnsl of the Board.

Thise vie e mesnbery arlezted by the
speielies prd gocepiad by the Seoretary:

Amepican Chomical Seclety W, R, Whit-
mey, Schesectady, M. ¥.; Massachuseis
Inatiede &f Tednelogy, "00; dicector of

researca Bbosstery of the General Elestrc

Co. where he has bean the moving :E:ir
in the perfection of metallic olesing lamp
fitxmemts ardl the development of wrooght
pmngazens, L ML Backelind, Yookers, 5.
%.: Weiversity of Ghest, 82 in privats
ractice; foumder of the Nepera Chenazal

o, 1502 and imventor of photograpiic
papar. L i

Amcrican Imstilute of Elecirical Engl
neerg—Frans Jullun Spraguoe, Wrew Yaork
Ciy; Maral Aesdemy, 8; commiiing e
ginger for Sprages, Otis anil Geeeral Elzc-
iric copspatics; foendor of the Spragne
Flecorle Hailway AMcdor Cin el cocerned
i exizblishing Srst lestrie troller systems
i the Upised Siates, B, G Lamize, DMits-
burgh, Uhia SEate, 8 chiel engiveer of
Wwestinghoure Fleoirle and Mapuladuring
U, and & pralific mwentor,

Adieriean Mathematival Svciety—HRehert
Simpacs Woodword, Washipgton, D O
Mlchigar, 73 ; presidend of Canesgie Insti-
mitian. and oo autherity en secocociy,

:-sm}lh:‘ and mathemaical pliysics.  Ar-
thur Gordon Websier, Wostester, WMasi |
Harvard, "85 : prafessor af physics of Clark
University and an cufxnily on sound, i@
praducliion and meisurament

Amesican Seekiiy of Livil Engincers—
Andeewe Museay Slumt, Mew Work City)
HWaral Academy, T compulting engsiedd]
axperimesd in the development of Tl =
eleetiiz, stean: and gas plants.  Alfred Cra-
vin, Mpw York Cliw; Naval Acalemy, 607
<leied engancer of Poblic Servees Coriiis-
gicel amd formedly disision  eagineer  du
clargs of construction wosk on Uretan
Aneeduct pnd reservonns.

American  Aeronsutical | Sodiely=—hat-
thew Dr=on Selierd, Halpmore Mdr law-
rence Scientific Shool; direcior of Tech-
nial Beard of the Acranantizal Socety of

Amariza, ard fwsr 1o ddelermine dyramac
wind pressare on archad surfaces by fEems
of “wind femnel®™ Hedeom Maxim, Beoolk-
lyn, M. Y.; erdnanee and explosive sxpert
ard snalees af fizer smokelms Ewiler adopt-
ed by the Uinited Statcs Gavernment,

Tre Invemtors'  Coli—FPeicr  Coopers
Heudiz Mow Yorl Cibv: doventor of eles-
teie lamp appliasces 10 enalde direct €ur-
=eml appareius bo be uscd with al:esasung
current eirenilg, and deviees Tor telepbanes
ard aircraft. hiomes Bobbine, Starjord,
Cepn: Peinestony president of  Robbing
Coovevimg ol Coo nod itventer of mangy
Jevigeg for convering coal and oo,

Amesienn Soavicly of Auwcmobile Engl-
areri—Andrew L. Riker, vnik;  wioe-
aresidest of the Locomatnle Co.; elecirizal
and meckanical wpgiseer and invembos G
nay autombsle deviges.  Howard E. Col-
fin, Detmoin; Rilefizmn, "Ml vice-psoaident
of the Huedsen Motor Car Co. snd aetive in
she development of  isdernal combistion
et EINCE,

Amesican [nstilcte of Moiog Engicesrs
—Wilkizm Lawrcree Saunders, Mew York
by I'gnn_::l'll.']ni;_ Wik: elmirman baerd
ol Wi-ectors of the lngessail-Fand o, and
inventzr of many devicss for sulagquoess
and reck crlligg, Feajomin  Bewdich
Thayer, Kew Yotk Ciy; Farenl, 88
presidemt of the Apaconda Copper Minimg
Ca, and =n swthesity on explosives,

Amenean Blestre Chemicsl Sodlaiy—Jo-
seply William Richards, Secth Peilishem.
Pa.: Lenigh 'el: professcr of clesteo chem-
ferry, Lexigh Uriversity, and swhar o
mumaross works on Clecire  metallusgy.
Lawrence Addicks, Chroone, X, I.; BMasa-
chusetss Institube of “Teeheolagy, '80; don-
selting enginger for Phelps, Dedge & G
an] am awtherity ea 1hs pwiallargy of cop-
[er.

Americus Sociely of Mechanieal Engie
peess—illiam Leroy Enmet, Scheneciady,
5. % Weval Acadesy, 81; engifecr with
tie General Flectric Cou; designsd and i
rected the development of the Curis tar-
bisaz firar pecions promoter of elecisle pro-
palsinn Tor 11:i;_15-. Spencer Miller, Scmth
Droege, M. J.3 Wooeester Palytechnin, 793
fnvenior af thip caaling apparatus and the
breezbes bnoy device cied in TeECUcE fram
slifpwrechs.

(Cmenwrd om page Sid)
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Horvemmbe r, TQIS

Some New X-Ray Apparatus

Lerii rl.'l'.l_-.l.lf_l.' ilevetigsd izl [
fected wherety the efficienacy of phia
|_|:n.|.ri|'.-| ail m ARNEeEry arwl |"|l|':‘“'.'.-|'| HH 4L
has hepn casely imcreosed. A namber af
HE T |||'-I|'|-||'tlr Xarayw appavaiins will Te
deserabed im ihiz :mi:l'~
l:-"ll- =" ﬂiTEL]L}. n ke ;r EEALIENE 0f
high -.".-]'r'e cucrenis by am indnctim el

SE'I.-'EE..-'I.I_ e X-Tay apparaus bBave

g el [Hpe wl Mecuiy Jei
Leterrupier.

Fig. ..

or transformer [or X-ray reqoirements lics
i thie dewvice which p Jl].J-.I:s the current
e n.lp_-unw-. when apecated on direct curs
remL Wadioiie L poe of interreprs have
been buile for dhis parposs, bat o

themy harve preved very efficlenr, Oace of

aaling gEs for a goonching din:lq:l:ri: 14
hequeted im Fig. 1. This particolar ioogr-
mipier conzsts of a osmall rotuy pump,
which :hrows a stream of meta %I.E T -
ury fpvicst covsct scpments. TREe ape
which s fogmed spon the Sreak ap the

erafing tubc ateslf, which |:!I-EI:EI1_E1 (]
tremely Tz when gperated for periods o
semral cursbis or even seccads; this 1t
mwainly die o the rzpdd jonie bombardmeni
arlimg on the Aroede electrpce.  Wertows
shapes and sles of Arodes and tubes were

Seiinets 13 guench-
el by thae gy,
woaieh ix aent
it racph the cham-
Lr, G condenscr,
af  satalile SEpAr-
ity 13 shunted
aepasd the Inlers
ruptic  Bcrmmamls
The rnmber of
Letaks per second
an e regulabel
by verying the
speed of the mior
and nlse by the
adjusiment exiEt-
et bedween f ke
rolary amd sgatiom-
Ry ECEUFCNs,

i highty efficient
lmavy cugrsi:
chemicnl trans-
former (rexlly an
electrolytic  recmi-
GBerl | Tieayed
2 FJ;|-L' 'QIEI'-IJIE cll -
-J.;:,HIH .u. I|I.1i

ey romiher ef
I||.-\. clas ah, rll[l!' =
iag L= large
aeen amd alamin ||I
platss pnereesd in
an  rle: Ir|‘||;|.1|.' of
aal -||, T {hu:ph:.le

Flg: 1

WRlF eoEEEE Apperatus Tof Lefge M-Fay Tubea

o1 Tacachonsbe of -
azda may be ased). Thisie m migal trams
r.-r1||a---. can w wald sinctorily  empliyel
iie ploces where difect curret it i r.'!'ul-“tl
when A O, is sippleed [0 pewer com-
peEnies’ i

Thse large rectifiers
are irmected m ihe

Pig. &

Aniel Vings

el dlewsy Kalicwl Swilde ha X=RFay Works

primary cieculi of large
{0 Kowr ) Mafay lrms-
formwers v clip ofi half
the cvele warss of the
gliermating cuzrent and
ilias poodmee i the
sepoitdiry eareudt nouni-
divecticital or direc!
curremt of high pzten-
tial  In wther words,
the megat -..;' palses of
curienl i Il: ..-rl-'n'lr'-'
ciremis are ¢ I[H_ al?
1'_. -I FI'I"Ll.I - Lo | I||'|||
puliées of poditfve curs
vent omly acs allowed
o pazs theongh the
transiormem, T oas dors
noz pive a Liae s
directicmal or T3 0
b secondary, buf Ly
miriposirg  high -
Eenmn:  recivher  bubes
I i w:l.l.l:ll.Ei:I:l. .;_]|-_'|-_i:
before the current
reairh+s 1he X-r 1 rinli
the musk-desired high
temeian direer e

srrend i agpoaxi-
sintely develapal. [0
k¢ Isrge machines
pape lireel current ab
IHEDDD welts §s pro-
diced Ty o revclving
commutator of special

—— e

the lotest intermnpters of ihe improved
mercnry jel type and which emgilovs illome-

desipn.
CAmailier preblem met wlth in ilie e
tkgls srodittion of Xsrayg is tke gen-

matle to help climimpte this defect, bud
wme od e have proven vesy becefcld,
llrlll the water-conled Anode 1'|:|b-: was de-
e This 1= 1Tlad-ated im g, & dw-
gether with s waier l:LTl:uIﬂlml.r appas
Al Thas  eeniat '.h. o anm eler Ir1||.|1|-r-
drives |r1ll"l|'r Baill ie a lafee nwaler ank,
I|| wlaicly twi gilier tmbes soe aanbiieeled
frem the mohe, one for feeding in dhe
vater amd the allier far dichs :rg_lllg i

Xeliw

Fids b Ehclre=tiatle Typs ol

Peniclsemalsr,

Jt ']1|1 way the Ancsde is constandly cooled
the i rcdhtlnﬁ!I l.|l.1|L. ‘Lhis sckema has
sbowed renarcable vesulis i al luwwing the
".‘I|IE 20 be manipalafed for several minutes,
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at fubl Bomd. whicl plien means 15 to 20
hilowetta. . ' . ;

S PRCENE Yvery lsral pnEliwingi; fad pegt
designad wheremw 1he
pesgrmation of che A
rays through sleer &5
talem § well Enoan
it these cars do not

Flg. &

y and oo
quently a “meter”
nasa T L peidetoo-
it gpf Xerrvs has Geen
fmwemieei]. DL 18 30
@ Fig, 4, and i= called
I|"i|||:|.'.-|!!_l & "I"ereiros
meter.”  The instris
merEl |'|||||".i.'\-|l:_l| ol ]
srandardized  tasesed
peee of stlreor
msanigd on a3 lerver
aeli a msavahle i
fromt of a Muorcegemn
screen by omeams of &
cack ol pimioi €per-
aned ]l_..' a wmall koo
im froot of the Esiee-
ment A small geal -
atedd alusmitian scale s
provided =2 as oo Ghiow
exactly the pemctrafion
of the pagticailai :';-I.I.J'
nuzmegured, The elxies
EErvweesn the Lude Gyl
tested sndl the Pepctro-
meter, at whic resl=
nge afe taken, iz
mmmaterinl, s il raili-
amce @t om ogiven Jis

cange :I.l;-.. A o Epean
mfeenes 1_1|r||||ﬁ:|:| tha
silver amd aluminam
hawever, as a rade 172
neles from the  wall
ol the fobe allows (s
eickest readings

=Aer  INLEFimeEnt

mmeasereng the peoel
g perer of the fava
£ -e|-l'|.-"-i.|-\.-|| in Flg &,
i Blers g pracnated in
H I neEs Ll i
o alra] I1. i d"'-i,]"-
wire, pommeciedl b the
catinezle terimiciil af rhe
heph ension nachice,
Tus iz a diffecent i

Shimgtazh

Hatanc
oot of 3 Woman.
jagrapag Fnshls ghe HFng eknipn 1o liag-
st @ el Quickily ond Coanrecily,
wate Thet the Aliuctmie of the Thas
Pegper 13 Dbaersable In This Excellznn
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skizgraphic pctares wihiich h':...l'.' 1|l!¢_l'. IE:l:-:-l.'ll
wirh different X-ray wbes, Tig § wows
the lare foot of & woman, Nots the wen-

Zkiagrazk ol Lol
Bugh L-bar Fhos

Flg

clising e cirewic shoomgl te trans D
AR B3 expiration of ke predstermimel
lesanih of furae the Sesi circnib braaks e

wf Shisgrapgh Dipigis o Showiss X-Hay
¥iew ..\r‘; .j;.frl'} Fasail E +

h Show One Ghiefve Poarticn-

larly the Shoee apd Pleh Outlne: Llga iae Steel Briwe

in the Sala, asd Well ag e NMal's,
and Cord Tips Shaw Lp
Takim In D

The Ale2al Haghls
Flalnly., This Pléaic Was
Arcomil, [ie Fosl kejag Flaccd of Fnelses

From dhig X=Ruy Tubs.

atrument than the ome
previously descnibed, as
e formwr depsncs apon the ssgencasy
voltnge prodased by the transtorswern. In
agmuch as the penetrating power of e
mibe deponds wpon the voltoge, tis instm

Fig: ,FI: Ehemicol Reilifies Capaste ol

el Seteral Eilaalie

gham exactly the penetfating of
marescnlar Aeray inbe.
present  lwe  exceptiora’ly  goad

L1 T
LR S

cearress of e bones and  the
fivrons giructore of same ! widla Fig 7
portrays Xaray phein of te nght Foe: al
a grasn, wiil shos on, a5 will be feodily pir-
eeived.  Mote the ppperraree of the sk
of the feor in comparicon with the leathor
of the shze, Adia chicrve the maals, s
areh, lage tipe el oyelers. Thic ponme
was faken with a 3 sccond exposare;
distance belwesn imbe aml plale was 16
inghea, wiils the tulse was careyug MW omal
liamgeres of higk potential direcl cores
The Eatter amapgraph wos toke by Haery
I, Eroest, rhe expert radiograpier of the
Bny-Scherer Lo,

The Chusi=ation 21 g & {2 of 4 new
XeKRar serial diwer, wlach wlll 'we found
vory wieful to the medizal pre fedsron €=
E;:-u_y,ul i||. mak :1If UETTRIE R F RS nhl.l;:'_tlp:l:. ];'I'l:
timing of such A-Eay phao: 2 vere imas
portant. The dial indictor of this pew
s at may e placed on any expneuTe
pEw f2am PG af 3 <ol in illl s

Tiwe Repating Serwal Timer §2 made up
of or a:tpdting mechanism which permits
£ I:.-I;l af eemtacls e close an electrae cirs
cuit throug a magner, and remaic dosed
for a ||r\.|_'|||-1|l1n|'1|.r|: !llllp:h o] tiime, t_!lli-
bring necomphizhed by the mogee pulling
a pair of laroe conlact soaefaces fopeiher,

1 II'I rll=

magpeizm ollapee: arnd the laree corstacls

Plg. 4 Moy

I rlgan  Higle af
Eﬂlmﬁ.‘l‘.

are separated by §ostmocg spival gpring
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EEADING FELECTRIC METERS
WITH A CAMERMA

Tinx !l.'J:[h.:'.l.'I:i:lH CATrT A lees Fimmd &n=

oiizer and highly peactical fzld of ascful-

fiess, E_lrl.'l_r.l'._ mievers, gus  and  maner

mmricey will in fudere be paotegraghed in-
siead of read and amil in place of

THE ELECTRICAL EXPERIMENTER

1

for the film exnast be wound o umtil the
exzanre i mace.  Winding recl amd slaut-

fer are ancomecieally gadosked.  Thic elim-
inctes ihs |,'.!D!1.'.'||i]il;:|. ol errod froea fog-
lEtll'h:: to furn the key cr from mening the

gy before the exposare s made. The Fghi

figures furrithad By somcbmed
very  fallible  imspectors a film
recard will muzply outbontic con-
firmaiion af the charge, Thiz
method of peadang will alse be
moch quitker and, with all pogsis
Lilicy wf erroy removid, o great
gaving in the time of nspeciors
and clorka as well &3 of consum-
cri over dispmted acoownoe wikl
ke gfested,

A mmera for Le puargoss T
just been wmveiled Sy BhEe Eaiss-
. Kadak Co oaimd b ksoan as
¢ “Froeoograph  This aovel
paribere s obling b shape, meas-
uring 4% = 5% e 181 inches—is
made fran seeziel ||:.5|.||I::Ei.ll}', is
sempped with o h.igh grade At
gebignial lens working  at taa
and n dimple astemmniz sheer
penillisg cxpedsics varying
from 1% 1o 14 & socond—within
e :mi':.-mtu'. af the oxroior

The cme-z i made 8 g
cosmparimemns—:he forwarsd com-
pertmint beEng  an  eleoimgally
Vphiedl chander with am opexns
ing thay fin ever the merer
el Tle .|'|':.'.||;:L::.-\, s miale '_‘l_l.'

gimply placing 1his opening
apainsl U meler aml press-
ing dewmward on the expoiice
lewver.

Thiz one action avtomatically
amnd

imras an ihe ghtf, opens
closes the shutter aod furns o
the light. The shutter with =ach

gupasere lockn aveomaricatly amd
remains locked umcil Glim for the
Bext expoiure gaf been wound inga place,
when it agzin flies aulomatimally gk o

the "se3” posiison,

Zamiple &l Fllm Becnrd ss Teken by Mew
Figeiric Mooy Camera

This prevents e poss:hility of a dowhle
exposLre==|lEewize there can be i blankd,

Hew e New Ebcitically Lighled SlctersReading Camera 13 Ussd,

B faroished frem bwo [ous-codl dey lats
forics stored on either stz of the camsra
and supplying cuseemt fo foar 38 welt

diigsEeil nrinsglyjiee M

Tl expesitte s recorded upon spesal,
sereitized papes: a apccial flm oc poaper o
wprdied B b fa-inlzr '.'.I:lI;IJHI{ fore wiid
is daylight loading- each carioidge carey-
T T i 2 LR

S|I|IF|E|' s flr 1%8 cxlTa '|'|1'|F, ] ire=
vided g the dork cbhzmber o) the cuomesz in
aldicion 4o the rall I posdcon, peomiting
25 readlnas to be carried within the hody
al ithe LHENITH, A armall dramer HY pEi-
vided im frant whizh earrler ©x extra
Lanipe

I!:r J_||r'\-\.:.!.|||.! A *In I.'l: 1:||'I|'r| ',lr'||i:'1 Y 1:-
cated juss below ihe exposure lover ke
:ig_]lll-\. iy der imcarl oin amil tlwe chaera
corverted Imio p “Hasher™ for  locasing
melews or fmiling one®s wey hirogk dark
eclla-s

Spocipl developer, fumished {2e 1be por-
paar, makes B possibde o develop the dilm
m 43 seconds. It is then oeady for the
readimg Ty the Lill cheark. No prisdag s
noocasasy. The spanls of film ore '.‘|;|'|p-|'!$-l."d
A !.II}' tiar o= mweled {}=] e a wewie [h Iy
the cierle sopying the pecords ns they are
mirrored,  Tdentifiraiiom of eacli meler as
mede possible ‘w piinching the marme and
mumber tc e meter.  These a-¢ pliolo-
grapixed with ths mekér readimpe

Ie sesidenee sextions, dbromgh absence of
tha lowsehcld, ingpeciors are frequently ane
a4le to pain Eecmas Eo t9¢ mclors on tbE
dirgg ¢2ll, For guch ocontingeodes casids are
provided with the word Yootl™ printsd ufan
ikermn, Thip card is photagrapbed in place
af dle mefer record and the misemaion
appears oo ka8 e in s proper onles.
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MIBHAPS ATTEND USE OF WIRE.
LE&S ON AEROPLANES.

[t bas already betn aated in many pfficizl
sl s Btk -|||1-p:|!;"|l.r-. that  wirzlzas
1elegraphy Iz frequertly vsed hoih by che
Reyal Flying Corps and <he Royal Haml
Afr Service. Mot people nre
uier o seeimg wireless spparens,
whicly, whether wmied on Baopd
'-|||-]1- e |.1|n.!._ achdes a serled
af leag wirne stumpg  between
wasrs o° giiached do & long pole
ir the proand.

Tiaeie geserally 13ke the fosm
ef a smgle leag wire om aerce
plames, ndich whin fat in ese o
wourd wp on & pecl ke the rec
ot a fishing rod, inslde the ma-
chine.  When it is ivbonided to op-
crate the agparsmi the aeriel is
Lat onsl, the mitdgl imogisms boing
piven to it by a lexd weight like
@ pumb bob sttached to the end,

SBeveral himibred foet of ibis
wirn ooe lek cub and it AESLMICE i
masst curicng shape in ibe adrn Be=
zawse the weight of the plienb bab
and of fhe lower [o o of the
wige matifally endesvors to hang
thiven airaigld, mhiereas the rest-
aree of the air thremgh which tow
aerial s dIragped a.'lw:'l;rp 1TIELJ- I'|l:
ol ik ous horieonislly behand e
niachine, with the roiull tacg b
wire BEFUmMEE & &GEEYE stretcling
oui some distanés beaind e ma=
exne gelf, says the wfior of
i Aewcplane, Londan.

Whefi several hanideed feet of
mare are oo, e aF  jefadtarcs
nclsinlly nisolEngy fo guite a con-
sidaralle strain on the recl, and
consequeily on e imaeine Heelf,
thaply it 1= genseally attached 3o
thay 3t dess not interfeee 1o any
considerable degree with the fors
amd afi oe faneral eonirol of the
machice  TE, homever, the mgame Stops
guddenly, and the pilct has G0 make &
foeged descent, his operaliond are ootidica-
;|]'|:.r complicarod .Ir'.' tli= resskance l:lﬂldf-l:
wire. whi¢s 1hen 8 npt o agt _.'l':"l'l!f"llFR
fliee a Erake om the machion®s gliding paih
dawmward, urless it can be wousd ap fairly
cuicily. d

T nee erds an ofbcet who war expice
pienting with wireless 23 5 gEasenger an &
machine s Giled wos quite adly knesied
shiotst gﬂ_ir-_\g to the necessily S '.1£||']II:I'
im ks wire. He wag qubie as experienced
flyer, and had tigale # sty of the hbes:
way o bebsve inocate of an amident la
erreal gach easgs he srme fut b
br the simple prooess of twesng hls feet
up Umlo thie seat wnid falling hiseelf up R}
nearly insa the shape of o b2ll as pocitle,
sy fleat wles the machine tormed head aner
heels he wenl ower with 38 and ks feet
vwere 30t trapped by the feont part of the
|.—.|:_H;p_' ‘I,lrl_'i-'l:l"lhlr ‘ark g bixe ol e

Tu ilils pariicoler insance b was sa foll
of his daty that he went ¢ wimling awnr
nt the rezl 46l the mazhing aotaslly gvrucl
the gremnd. He by been obliged o steacly
Fimeself with ane oot against the f0or of
tke Frant of the mpchine and wiad up the
seel o the Iefi-hand side of fhe maczhine
wvatth ale rii_-,'lnr lasul I:'.'l:ﬁ.l:q;;,crlrl;,- w il
the emachine struck he pilbed with afl Bis
weichs onte s fodd ard v Bare forvasd
with his =lght arm zpafner the front of the
badywaork, the resvhing domage Beinz a
I rrvsrn fow a2 Inksen arm. He o <nee
concluds=d that umder sinilar circumztanded
it Be wigee to let the wire alone when he iz
eear the ground asd hope that it will catch
i oa lree or o Bedge and bEreak.
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WMASRIVE ELECTRIC GLEHERATOR
HOLDS AUTOMOERILE. .

The illusiration shown borowith Cenigs

s sxma large electric dymama bdl: fos

ame of the great automobile factoriss in

Degroit. The massive gize of this dymimo

can he jucged by the pcture which allas-

srates ome of this comcern's  Aufomabales
.-nI=|||.: e r|:,r oty A, sonallold = ihe confer
of tiw spidcnnry fiedl fenpme ol the gen-
rrador, Tlix 5= aime of acveral hi|:|i1.il rri-
erators which will supply the cerren for
the eatire plumt donening et these mator
[ B

Huge Ele<irlc fenerabes Acpmnesalatics Aulmnobile Within [E3 Tl Fram

.
MIMD-READING DOG I5 A PUEELE
TO SCIENTISTE,

ECLARED by Wepern gelentists to
Be gne of the most remarkakle dogs
on rocord, Hector, a lsle Fremsh
ecalle, owiel by C I Tryon, a minmg -
goneer, of Arizena, bas opened the eyes of
saikuts of prycloelopy Lo pew possibilizics
of the aitima’ mind, Only two years of age,
this dug bas leen trisiced pot oaly 1o add,
subtesct, ewhiply ond divide, but 2%so fo
el the oend ol s masier, tas on
dore, a3 explained by Professar O T. Tal-
'r|.|=|."'.1'\-. I.:-...IE.I ol matire study warl in Los
Amgeles gchools, by the jeint powerfal con-
crulrstinn of batk dog and man e
Mumeroae dEmonstrationg have _E-IH‘-IHJ
skepiical =2ns=a tand tiwre is no trick con-
nocte] wriely the svidence of the Jdoo’s inci-
tal develapmend, snd dmvestigators  have
corne away with the gomvieilon that, prog-
e:ly trammed, the dog i3 a wonderial think-
i:n-f gnd rasoring ammal 5
i was theomgl readmz an aclicle by
Mlacdterlingls, on the seientific mantal traim-
imgg of taorses in Gegneany, that M Tryen
copecived the idea of experimenting with
the poadl: e porchased i Les Angeles,
He begen b tonching ahe animal ordimry
balavelng iricks, amed then foligg Heetor
et onby alteniive amd obedient, but & To-
mackably apt seleilar, legan o devate his
time to she dog's mental wraining. It re-
quired patient dreillisge, Tl il Tesults
astounded him, for io a shart time Hecror
wag sof only able 13 grosp the meaning of

= ——

mote o one lardred warsls =i g abey
taeir commzned with the proper agiiom, baog
Iz ghoaved et lenze of '|||'=:||.! aldle Ly CATTY
meTe then one idea or thowghs ia hig mind
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and smied e earzh the word.  Ar "Connl
twol™ he wo have 6 sirike the bell
twice, anmdd tBete commands would be re
peated onal ke mastered theme

T]I'ﬁ' Ty !1||; EIII.‘I‘,IEII.-I!E_!’H.‘ "l_u,': !_ﬂr_::
twe' I pegaiced paticist, laborecns effar:
o e past of lais teachsr, bat gradesily
the attlz paadle leeraed to tap he Baswer
for amy plos gombination et dic por om-
coed twamby<live in dotil  Whenever he
erredl an S0y partimakir combination he
was easretbod mmamedincely, and made to
lap e cight arewer peveral timee 48 spe-
cessom, aTtsr separsie crmnmands, before
any further progrese wae amtemipisd, Hee-
e simply  leapnal that e cormramsl
CCOUAE BWo fius deven T meant mice lagi
{-F_ the bell, just 2n he= hed Tearned thas
“ait upT anc “roll dver” meant a cergnin
act nn his part

Mr. Tryoa explaired some of hig maeth-
ods and ale success he has el wib as
felbaves :

“Ta sagt with™ e sald, “Hecor las
perhaps o mzre womderful brain than 2
great amy other adogs, bt e bas had the
wivansaze of seiemtific Taining. Frem ob
servations and experm=nts [ hal kg
Meome convimoed that dogs could think
and rexsae, hml T war deterimined (o prove
it. Findirg Heguor, (ke mosy poodies, vary
atizEniive el I:":Hl‘l:, i enileraitale s
whode sheaghn on every word spelen, I pat
fi |I|| CVElY 1erpy i:' i meizl .rl;l._r]u::-
ment, 1t bezamie a Bobby of mce, and ]
dwmmophly  egoyel wisl sonkl porhaps
tax e tient= of the averipe man.

"':":"-;.;:::':I-:l-;:i-:n! experiments prove EasE
1Tig ,||r||lr' kil qEirls of a2 bog’s Brain are
relntively lln-ml.cql ent hnye the same funcs
iiing ms ilie Teamwan lorwin,  Like Dhmincans,
differemt doxs have eeetnin well defimed
falarg welileli eun = Oree I|_:-:| Lin H [e=
isbiable exbail by  ecatinaed iralning
|-:ﬂ"|.'il:illH;_ ef romea, that 4l |1|-J: lugs ezl
brainm capacity.  Some  hamans  canse:
learn 2 :.'I!l'-.llgI and soewe o are ihe o

aiy—natarelly withcus brain capasicy”

Heepmily Mr, Trycn has diseovered that
hie Freceh pooclle kas a remarkalfe fac-
uliy for n'lHL".s-; his thopghis. Mot béiag
a apaleny of memial telepahy, M. Tryom
ia 28 a lzas %0 explsin 3k but on many ot
caitnns ke hag comcentrivied  bis rloengelins
on a cerain number pnd, Bxing Qi guee
om Heeror, Fag silenly annmaniled Inm fo

ufl e same dime, “Tlee-
ber, Toll over!™ 3, Try-
wit wonld eomrand, an
Hecpor wonlll proeed b
o s Then his mastes
woild acder him to <ol
wver, stt op, shale yooP
pawa and bark” and
giver o ligtle deithe g EBe
dog would periwrm wll
pess im their profor ae-
quence.  Opce  lvaried,
en ret, mertal ar physis
cal, wox never forpolion
The dog'c maclismmi-
icel abilisy camp medely
Bf 2 mmber of lear 150
fo distingesh amd fo 3f-
pl'_r w1l comm el ihe
words "ome®™ “rmn®
“three”™ anmd = Farik,
jus: o3 ke bed learied 19
distingicish b=tween st
ue™ and “roll over” of
between "pall it ever”
end “pusk i oover,™ M
the commmaul “Caouat
one!™ Heclor woull be

“Hgebar,” tha Dag That Teps an Llectric G0l inteiligentsy, 11 16 Sald

showm to fape a bell aith
his aew, cmez, A Arst the weord “cde”
mwant gathing, Bnt aiter Twimg sloye] on
ihe hest ming ©f b bell he soon took mate

“eount’” fhat rumber, And Heeter dsas fn-
varishly approached his tapping b and
pounted e aumbor carrectly.
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High Frequency Currents and Apparata

- VER singe 1501, on which memoerable
daze Nibwls Tesla, the wizard of
high frequeency cleetrreal placeo nepa.

delivered hic fomeous lecture befose th
Amefican Teaiwte of Electrical Eogineers
covering ltig diseoveries aml experimenss in

g Rty cad i
fom T o

(e €
3

=

Plaprama Fer Oudia and Tesla Call

Phi= s
- Bl sl pai.

tiis wondericl Geld af edimee, the gresicst
scicndsls of e whale waeld bave heen
Lnsilv gecppeed in develeping and perfcet-
fig apparates of this patere far v sions
parposss, inzlading invalaoble slectra-isers-
pearical apdicanims, wireless telegrapl,
cte. rassibly the clectro-medical peafession
Naz bemeficed more by e distowerxs in
this I8tle kaown feld of flectrizal sciencd
than any other heaneh ol workers

I this agcicle will be cntliged 2 few af
she 1sefe Interesting  artangements  aied
pipes af apraratas which can o employed
for the productioi of abwa-high dreqmowey
ligh poteriial elecsric curremts, awl which,
e fs generally Soov can e 38 ken fhirongzh
the by withert feeling any 3meesiable
pasn. [7 ls these agh frequency careiios,
sohich cecillate at nErvwhe=e trons (s EEET )
g4 100G gf more limes a oeeonsd, wline
are mblized i ot wany electrical dtaze
OvseE :-'.||-:11|.!' 1.0 _'\1'1||'|II_'.' =i l.'.'||i|'|| 1 T
phly mesy repdors hove seon Al pome fTme
of atber The apparains desceilanl Gn pois
artichs prodnees hiigh froguemcy curedonia af
this charzeter, ard many pleasiog warelap
eajmrinients can = made therewith, Simtitar
to Al sllows e the afaar eniizecs sl
lliwe praleisars.

M Fie 1 there are onclined 21 %, B and
 the principal hook-ups sl Cavouts of
Aaprarcing peecsEary for ghe AT | BT al
racse oltra-hig't Grequeacy  SeTEERLA A
Fow, 14 e bepieted the regwlar Tesla ooil
ciroirite with o siep-up  [ramstormict, ‘T-
spars map o glass or otler high terssan

wﬁﬁ:{ -\‘"-a. -
A = B
&

] =3
Mot AL E
AL oL F-E‘ §
az
[ P
g 2 )
Fiz. = Collics=Sancher High Frepsoady Gene

afmling Lorcmie,

voncensers © peefeealily of e acljustahibe
tvpe, and TO the mr-cane Tesln iranse
fnrmer. AL B i primary of elis Tecla
poEt Te Silieated weile a3t % 5% showm the

sezandary winding, The high frequency
carrent discharges tabe place betvween the
clocizodes ag HE, Ta properly inne ihe
closed ggzllxsing circnic U1 the conderser
L osisoald be made adpuasabls as ploscmen-
sioned, and alio ehe primary inducryser P
g:1r-_||E|i b= vagiahle by means of noelip X,
Thic permits ake capuehy and jae ndwor-
ance of this cirewt zo ke altered until
maximEm fesnlis are obfaned in the Tesla
el secornbary. '

Im =pepe cnses resort 1 d o & €om
sownd] Tesla ciecnic as depicial in Fig. 115
Here the usmal step-up tmansfarmer cxeites
the ciecult SCPS.  The meniatafy T
Tesla goal TC then chatges or exctes the
secunid glesed assilatory cireniv 53'OT, the
fical hizh Srequeasy disgharze ekicg ploee
from she secomdlary 3° ol the Na, 2 Tesa
T,

Witere a dizeharges of grat mtecsity is
desireal the vaual back-up for o bigh fre
quessy authy s indicated a1 Flg, 10 Here
ghe sime syaswsls refer to =simalar pagts as
jnst cxplaned, sl for this Oudin eoil ar-
rangement e enl ol (e sccondary 5 i
jained 19 ithe peimory coil Py oshe othe:
ol ol 1he '-ul':llllll.l.l:l ool 1s eomneeied e B
hrass or coppsr el B Thiz sclisse i

fermer P The wibragor X carres exird
Beawy sthoer comtacts aod the iron armatung
of the wibratar speing is atwracted by the
magawet 07 @ pereenveml Tlas this v
bratar performs® iwoe funstions, v, It
spfves (o mErrupt irs oun [mmgnelic caalk
cifcuit 8% supplicd watly current from 110
vl direer carrent or altemating aurreaf,
wivd alen it scrves 05w spark gap far the
bigh ipequency eseilating circmin CX .
These lugh frequency carpints L pro-
diasgd ame trapslormeed by neducoon ango
the gecomdary circmt of the Dadia cail 5.
This type of apparatus gived 2 Vesw [owers
fual and cemly ammicmlar discharge and the
sagreent thi gencrated g ench in mse A=
atdavs dar alirpeyvwdet tay Licatneent, ex-
CELaLioin of Mveray BElKs, ofo

N gr-\,l:l; |r|.:||||_!,' AR FIFICNNT  [Hix3ER3 il
wiph woltage wircless transiofimes mated ag
Ly hw, or mere amd givicg styvalene drom
13,00 to 15,000 volis ot the secondary ters-
minals. Fof those ||.c.5-c¢-|.-:f|:5l. el a 1gans-
former, znd alse for Anse who wmy be
imterested in lallding a fairesize Digh e
qaency owmthit and wie con easily paschase
3 guitable tramzformes of e siqe alore-
aeniioned, the fellawime datn b soggested.
The Tesla coill liere alema il il FI|:|IE|.'II1|:

Fiz. 3. A Well Dealgned Teala Cail Suitabia
o ferert From those shown at A and T
i, 1 im iliat the sccendary i3 placed at
the emd af the primary amd net inside of
same, mx 1% il case in the FE:I.IIH.‘ “Tesln
ciil afrLEgement.

Wakle an the sabject of high frequencr
schemes and ewrepits for same. Bowill one
Arn'stedlw e @ f interesd to cover ane of the
Tateat mlans Tor thit Kind of work, ar the
Collipi-Spncher high Trequeicy pruczating
ciremin, ad eotlised in Fie, D0 Thia oomenis
ttes the ideam now wilized i oa lwge
maiarity of the oxtra sompact style Gish
frequency sefs supalied for phpsanians re-
quircmsciits, ete, o hegin with. o smalle
size and wvery wellinsulate’ Ohdin eail
cimsiating of primarty and scenndary 1F and
% 3¢ made wie of. The zreovlary, os oo-
derstarml friwn dizgram a2t Fig [0 son
seels 2o o ometal hall or acher elactrodde as
alieeyed, anel ils olher frec feeminnl s
jained to Bae primary P High freqaency
agrpente are s 1o e cencratell and o
aacillate afemd the crrels TME, which
eomiprises 3 iea or stfwr fably Righ woll-
ape o ndemser & vikealing smack gap X
ard she primary cwil of e Ondin trams-

for Use on L=Kw. HIgh Pasential Tranidermer.

12t 1h-inch fiph frequency :parks from
the secomlary wier eogitel b @ trans-
imrener of 1hio iy ot l:1l;|l-l'il'-ll 4l

Bogides thee Eemmalorasr i onesii. thaere
will glsa he rogmiva] nosmzalile glass platy
sondleider oF e e quivalas wube up af
Leyden jJars, amd ala a spark  gaps
wrasch shall preferbly he of the rotarg
tvpr w0 as e he owcdl codlode 4 guenaleil
mark w33 proves very efizient for Do
vliass aif work.

Fig, % shows the appearance of the Teda
_1'\-“ I'II"-\.iP_:: licre llr\'.l‘.'l-"-l:lL Tih\: |'\?.'-"C il
wimie may be made ol sore wellaleed
sensil, anl te's ] hesg e boidled im parai-
has wax sa os fo edsdlole all donspoess,
Upon this e are placed eless sy pEaTting
eods for the secomdnry ood priciary coils,
and thie will Be faused 1o gice ilie wery
best offwionsy wlere s=uch high Erequensy,
Bigh potential ¢arrents are t» be produced.

e primary onil ‘3 camposed of fous g
aix inrna of abhmn Do § K & 5 copjer,
brass or alorinmm wire Corancled hestd,
and these conealutens of lwavy wire arg
seannel Ta & ilTaikicte = of ahwoat jabs iJ!li.'Ih:E.
spacing the turns aboeut UY; imehes apost,
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The promary mwres are el 3o slape by
four vwwax impeconrrod woolen clamps, as
perepiver] Alas 2 ol B providsd for onc
lepd of the premary 8o 1hag the numbser
af turng im crewit, and  reseguenily the
irductanec, mny e varicd in tonicg vp the
got.

The seennglasy endl mmy boe compased af
¢ carilbioard evlinder 2. inches long D &
fches in dizmeter, Thes iy provided wrth
twa binding geets at the el of sams, 2s
s hms, l-|'||| I win |;1|; Wm'_:-r'i!-c: ol
cvon yer of o, 20 cipamebed or gilkacon
ered magner wire. fecl an being spaosd
frpem 118 et ghior the thidme2s of the wire
iteald o imprace tle inselotEon This <an
be done casiy in a serow-eniting lothe,

Thiz oefl clanald be honbael wp oas per
diagram. Faee Bh Hegardine the placs
plate condesser smiable for this Ye-kw
siar high freqeency coll and conpidering
that ke ex¢ting transformer 2 famed W
120 volis {sccondasy b, with 2 drequency
af @0 cyeles, then 46 mleeplgrads com-
denser  capacily s penuired. 1§ de-inch
COmmon LA qapd im weaking Elis eom-
denger alwing 5 i sqLare inches of aach
glazs i& required.  ThE: 8 eseed on hod
aulee  with rimeindl; 1Y% imhei margin
alipgild be allowod ssorml every lim-Toal
Ieal pm the glacs platre If 4he ioil can ke
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1o the pondenser frume ae in ciggro=n, i e,
1= ‘_p:m,,l:“ end af e el sl s that
the high Freguemey inductance wall ¢ bal-
anced, na matter how many  condenser
platcs are in use.  The numbet of nkaies in
dig cap be varied by amply dlidivg then
out of the rack. or slio by romoving cne
or more of e ‘|.ir|n Canmaes ghoeg,

Begarding the detds of eoinry spork gap
aifeatice fzr thic ontfL ther are Sllusorzoeil
A Fig. o Gy 2neal]l motor cperabice on
satlery of Ll-voll current i 10 br wiil‘zel
i drivieg the rolary spark disg L 1o
dise 1 wde np in the megular fashlon as
am]lln:,l_l,] e wirdlees eefa. hist B plER
'I]u'.; u:'.'m:..[l:-j i;ln_ l.'.:r:,'_“-'\-«.'-ll_ e, E'Fjll'.'l\:h.l.l-
IFGI Lise alr=codeiimgs (e piF B8 YEOWY,

This desizn ewlls [or a a-lnch sins ar
cther prets] aliee slaam 6§ fnches 1t d2amcsce,
aind 12 snark plags gre eut into the die:
ag aletail sket-h B porcays. Tleae spark-
fng clectrodes mre cut on three sades aud
shwn the Tag ds Den: ape AT b dlese Tugs
when Faished should be ficd off o0 tnened
<& i 5 lathe, &3 a8 w be perieanly e
This aqeralion, kovwever. had bist be pos
paed wntl the dise ls finnly soremed m
riveged o 2 rentral hard coboscr mseloiing
huhb, as drawing flovee. The spash dise i
heldd securely 1o tle mnios shafe erthics by
meand of a Pegalar bl or 1-':.' meine af

¥ t:d |

fig.5

Fbrear AR Molor

W]

e’ oo
Delelf 8-

Fie 5 fhifalls of Rotary Spark Gap Ber L-Kw. Migh Froasenoy Goll

giei'e Aaxdn fiwlies oun caeh plate, thew
sudi b will b necespary for this outfiy

A P, 4 ace shoun a vumber of details
which ¢an e followed more o ke cae
setly im making up A scitable condanaes
rack o hreld e gloee plxigs, This ek
may ho @ ap ol wax  imaregaeted
wevder picces, and aside of same there
are plased twa hard rldwr algips i1 cither
il of the Peime, whach skbrias 870 slanted
ET] -p.'-n.'t:.-.'-.-r'!, sa hat 1he ;I.;1I.-:l pksies WAy
riml wilzenise i thes alatz Sherely redne-
ing current leakage 1o a il Ay
lopkne at ihe ton vicw of tho condentes

J7ame o s zecn dhat twe meizl sirips Tun
alems the e lard swutker 85=ipe and a
scFles of hindg pests are modiited o

s meral pieres. From cack bincne post
taere mums dlawn hetween slie glaee plates a
firnse earreng 3 apring ooalal shoe,
drtasl af =whicn is shown in swetch ar B
1. e 82 1hue perceived [y cinli silirrmate
Foillesi o the 2lues plates received & B0
e wWl nesasIve {'"E!',_.‘u:‘. The teroni ol
leart wives T and T9 sl he hoglsd np

hesagos cas ibreaded awto O siedi. In
front of e revelvarz spark wheel arc
peomted two sationaty elesinoes, 3l e
il sketell A shicws: hew the ende al these
are filed dawn so n: to corcespond nil
the thicknesas of the peafing dise <lec
tradgs, It & owell 1o faree a lew cooling
vammes {warhersd tzhtly en the onds of the
sigbicnary clectrades a5 indizatsl. A mar-
el Ticinas i Dicad pmploved for @mcanting the
motor asd Mationzry clectrodes with thelr
mprEpht ckamilanila T wer are thas dwe
searl gaps moserick m Eud destgn, I G
well 1o lye 2 rheostat i sedes wilh the
apark zap modor, so that ihe spoed of aame
may be adjusted, and also ahe sjark fres
ferqurtes, in Lening wp the complele high
freipmenty =CLf,

When 3l of theer parts haye beea prop
criv made up or assembled and the dia-
erart fallowsal @- (& Fie, 1, there alenlsd
be veey Bl trowsdz experbended in pra-
dacieg a beave gl froguency spark | foos
Wz or morc, dependimz ngon the adjus-
miesits af the o Thir I-||:|1h oup, Con-
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iencer aml priveiny ] clip X shoild be
adlprrared ang piber 1ae siher ar alesnawiy
urbl i dnsxbmen resaaaee 15 oblaine
i the cirewit as vasifested byt peodic-

A ronbar

L T

L
o) idem N
7 Servng Brnss sontoct
. "
. R Fig. 4
Flg. 4. Condtreilecdal Dabsils ol 1Emonsha

Tlnss Plle Catdensrr.

oy ot the largesy 'a:ll:r:: i ool l-\.l'l."'l-llli;q'_!
Fat il

There §s appended to Bais ifliche a shore
Wibliograply of ihe more important arbicies
waish have appeared I The Slecirioo! Bre
mepevrcuier on Righ froqueiey caerents, anal
alzs & mowher of the bes: Looks wvailatls
an the sufgect,

For those witally intefeszed in this sube
St Bl be owell do purchase one of more
of thhe booke memboned. A few experi-
merts of wemewal ferest &re cibed below,

vy =xperiment rot vesy well Yoo, als
shomah almiing Trom e Cme of Tesl's
fitst lecture ot Iigh frequency currents. is
St owhict dimonsresees laoy a3 nndor may
i opersted on oome wire, and i some caies
witnan: any wires comesteld do i Upon
thie and other expergments ent p[n}-lng TEMY
poeweriv] cerreite Tesls Tas raken omf 2
s of patents on the teirelers drainds
naigeron o enerry throvsl space.

A P & s depiaed Toala's stheme fos
5 one=wire matgr, O lerminsl af @
wwliesiee high [requiney Tesla eofl Is
Fosked ap 1o a coail of wire womd on an
irom o and G front of wibdcl ooplaced a
celicctely mounted metal dise, which can
yolate npal its axis as perceived, The
otler €0 of the mageer eodl is convecled
1o 2 melal plale suspended @ the alr snd
which nides up energy omt of :!:h,- r..-ll'cr.
'||;r|_'-|.|‘.'||5|'|1;r. 1|-1|-I-1|.'I1 ihe I '!;"lr_l el 15 wne
cited i the wsual way the high feegoenc

Cesle's “ine e Mabor Tl Werks

Flg. &
w1 & High Frisseniy Curfenl

Parrent  passrs E|.|-I-|..|."- the inagmct o,

magneticary the iren core sl e Foleiop

aee ctarte 1o move. This e have a simglz
i{ Comtinned eu page L)
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Stepping Stones for Junior Engineers

UR vouag boys aml young men whe
are maxchavically emd cleotrically
helimed  have to-day  wonderful

igcilities opened up o s in opder fo

regarde the initie]l cost of samic, 4 is Baed
1o ¢onieave of awypihimg more eminenly
pracidzal amd inftructive. Ie ip trae ehas,
while mioat boys cin gain considersble eifuea.

tion By rexding
the mmerims
books available

ﬂlh_hﬂlhlj;ﬂ:-: i
whizh t 1Ea]
1 il.Lﬂ-:.:illHI, 'i'llr
o alio sgually
trne that tao
gafn 4 tharough
and pracheal
knowledge the
Lebiaa wark
must by done
it s farm
or ather hy e
stuthny him-
self.

Teese "spep-
ping stonee {or
junior eagi-
mesTE, o A 8l

mey e called,
are eqraliy well

mdnpted for
tralming the
mnd af yoath=
1al gmbrya
elecirical, mes
chariez! mmd

civil engimera,
AL any rate, if
il young k-
S.It::t not
Evtced fo Eol-
low wp any of
theses profos:

kel L e ¥ sioms, he will
Fig. I Nedal Trafsablsatiz Badis Stetks Constracied From Toy Qénders. gRin A precticol
knowladp= o i

teain tacir minds oa clemeniary crEinger-
ing matwes, Thera are, foe Instinze, Lucks
on omosk every capecivable dalieél 3 113

o beilling frameworle, tawers and cibher
mlgzellanecrs mebaniod prorls are o L
Tasteneed nmd laid cut m order to puure

jour rdniature steel pmsts oway Do ocm-
siricted frem these motal gicders, and
tnis way 3 very good wireless serigl can-
Ui miule vp in renlic, me porcenved.  Swch
a0 acrizl 25 this womld alon be of R
for wireleis dempnairation :cls utilizingz
the well-Enown cobersr pecepilor, sind poar-
siealarly wihen thesc scis are uscd in loc-
ure pooms aad chesters wheres o osmall
arria] 4 Lo o feey high or cven less will
gaftce. “Tha serizl may ke mace of copper
wires Moo 18 of Mo, 20 groage, nnd e eoualz
of fremlaterd may b placed in the sopports
ing iowers a® sketeh azora, L5 i alse poa-
sible ta very eaily bufld o miniatere radia
station babling to be placed 45 the fent of
the maits, as peea in slessch,

Far the funier ensimeer there i probably
nothing more inte-=sting than 1he wonders
ful sieass nedl electr . shovels swach it were
wied in excavarng the Panomwa Canal, arml
as wied throughoul the geantrr for railread
werk i elearlag away hills end embarke
menks.  Dige 0 shows hew ose of these
mar be made mp very ;*.I.r:u.-lﬁ- from tiwse
miniatu-e steel beame,  The abowe] mey he
made to cperate by an electrie motor, and
alss a dry o=l can be placed o =30 1rack
{r:.ﬂp-:w:::{-_ I i is desiced, 3 speed-con-
I"'“i"l'." tliraslai Bikay by e mouvnted oo
the rrack.,  To make this more complete iz
i nll P ]|1.-||'r il whol= smacliine an &
length of teack as ehown ia glodels, 'With
a litthe €iall and eare ths alevice Wil proe
of uncnding mterest Ba e bay meckamie-
ally incdined, amd #t will sesap up 3 leap
of dirt im 2hort ocder. The Forwsand bEm
czrrving the secop proper i moumied so
as b rolate, amed this exch sccoplul of diet
i be Efped and pweng sway from ihe irad
befove conpaping, of it capm e duncped
mpo as empey fecight car placed alongeids
af the sbowel thas following cue railread
copkteactica in gomg demil. Preferabiy an
electriz tradn should de wed for hauling

engincering and alled
Iismhes of =Hne
electric toye and
wblie= apparatus which
eaii be 5-1.' rehased
clhieaply, eic; Lt
thore probably mever
has been a e diss
trnetly proctical and
self-mlicating  donce
brought oui for ghe
Pus e afnremcii-
tioned then that ai-
solviop the use of
mimiadiife gteel iamp-
i:IE! m i1 the
form of girdirs
beams aail ether
oeicksary  HOMEIROrY

ris. ;

The illusitpbions
herewith wall pive
aome ien of what
can ke dome By g
baayn, ewenm LU pEare
ol sge, with these
misiates stoel bems
skl acogssories,
There are scveral
batge epmpasicg suj-=
plring exixllent out-
fits of thiz gype, with
which it is powisle
e lay cut and boild
shy-scrapers, wireles

ST
A « by

e

Wi

-

Lawers, railroad steam
aiiovels, Feeria
wheels, ete, in €0

m= ]
gilcte replica. Whils the preseal sieel picoes

raking up thees miakause censtroction cnt-
fils are quite light and 2leo low in price as

the ereateat sigididy ond ewrengek, which
Enoyrledre all r;:; ] ﬁ!h"::_l[d have irldt""‘.'“d
Chr illustraton ot Fizo 1 shows liaw

Pig. + A Deallsilc SteemsShovel Somposed of a Dabtery Metes Sime Mislafure Girders, s Hattery atd Spomi Comiralier,

the dist away. and in this way quitc an
elasorate enpeneering project can be carried
il very wicely hy oae oF moere hays.
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At Fip. 3 o 11'_']|=| Irlt_ L'!r.:ii]! ?F Lo -
sirmctizn Eer &n ¢ievmtor im oo uildsg, ard
this & moved up and down m a VETY
miloral meaener by moms of pnooelistric

THE

mass undkr
Ender 1memen
of gravisy I1'I:II|:
ihrow < hiag,
This thearr would azcoocd

rl.'::u..'rl,' imoving  clogigans
ressare at che cembe
wioet  lumimous £0d

R - T B TR« R R

=

R

¥ - —
A n e ek, L

T LI

for the san ag & lurvineds
le:dy, as & doures of liear as 8
pawerfal magnet, and aleo fer
the electrical Adistierhaness seen
near ihe fun :||:|.r|n.|'.' a |:tr-:-l'|
sl sum spofsi sl Hi prr-\.".l'rl
urder 1hese eonchilons for cha
san proper 12 have a blacs-
cicd erust en s saefoce,
It o elisoigh ilbese lumi-
mous electroms by ponsey wesal
ArEn ! fizg 17w ‘sl Hquils and
4= Sary sironmncrs dhal ane
Fu=led thaiiatul of =iles ol
it apace.  [f we wish 4o
mrme thiz 1Ry Inrthes Y
- wigieble thel thace same ligtle

]umlrml clecirans Al ace
cownt for iBe riEgs ©F Saturn.
1%e Iomherm Dights aed anr
Kquatorial Ligat

NEW TFORMULA 1N CAL.
CULATING CUR-

- HENTY,
Frombly the moal accursie
rcthod of deicsmining  the

value of che strengih of an
clectrice]l curmemt in absalute
paaiare §s by meuns of the
Mavleigix corrent Eala-we,
which the svreery 1a e diiicns-

Jis prased in acrega
:f'r:\.:ulug"l. r;;-.-.:: -|ur:-||1-l sirelar
ol u! witequal rmdii. one of
which is sagpended f2mn ilhe
Leam of a balaree. The dis-
tmee berween the planes of
the e=il i3 wvasied mngil the
faren of atiraciion botueren e
twn coils @8 & smaxsmem, ond
the walae of the feree i8 oh-
tazned by adding =oghts o
the cther asm of the balaser
veil s equilibriem i3 restared.
Sincse 1kF smadimem force ob-
s =g a4l lamgble depemds o the i
af the radii of the coilg alome,

wti

Fig- 3 Makleg a Shr-E-:nMr %Hrru'tE.l-l:lrlu: Trveled Dt @

lafure Skl

mater, Eagether vith a 1’|u.'l:|:[:ll:, bl andd
batisry, a3 obgerved. Therz I3 practioally
s Hmit to the nnmLer of daferans 'l'h:alhm
such as these which can Be 'r.'-='|=:'d oEL in
as emeslieat mamner by making wee of a
small steam egine or elocriz motor 20d &
quantir a8 ghesn naniatere seel beomis ared
the varfeny of ald mers, such as peard,
palleys, ec, sappliol with hem.

TIOW BN SPOTE

MAY BE CAUSED.

BY TROFESSOR I W, LULPER

An we pradually deseend inie 2 mine,
towar! the cesier af il darth, ko Romg=e=-
srure =i3es so maxidly that mamy selentlits
H=lieve ilal i l,'l'lll_-l:r o the earth is a
maltes masd, o presscre oF gravis
ption. When e '|=-'Il-'r that ike sun, Fl-
ORI micd awdy, aferacis the earth witl
wiflicient forze 1o harl miltions of goes of
maler on our ocast ling &nd that grosisa-
ticn decgsed a8 the square of the didanos
meimEes we cen parbially sealies the tre-
irendous attradtios ac the sener of goavily
al ike sn, The eenler of gravity, ke the
wagnete poles of the eirth, fi nar sxzrlons
LTy lied iz contincaally saibEng. L elesiome
fdaid -8 eamacse] of electond, asd e mnl-
sweral, ithe #l=cirons at the comler of zrav-
Sy st be mnder a I'If”l':r presgare, and
if the anees of ibe earth Beosmes a mallcn

sl @t on Aher  indivdoal
dimwnsioes, it i only neoess
amy 80 detesmine further the
raiss af the 22400 of the &5ls, 3=l this ma
e dome with greal Mnlu-:r by electricn
HENE

The constayi of the nitrement=that i5
the maximam foree per usit cwerrem for
the agils i question - ey hen exained] in
fhe susd by inbespolation hetweon veluss of
the foren eatedlmicd Jor voriona assamid
distamoes of the osly, is {9 meighborhood
il B2 eritical valuz for which qhe dorce
ix 3 imximuic.  For athaugh the geactsl
fermnalas nf Mazwell and Napacka give
thke valme of the force foc any Two given
ooils, 21 amy assnmed diccance, with et
atcurzey. no forrmla has beem herclabore
pubdlshed far ealenlating ar what dissams
the force become: a meximam. To z-nr-nh'
thle 1ace chere §p derived m o paper juss
pudished by the Durcas of Standards, -
deled “The Colesliron of e Moxlpam
Force leyween Two Parallel, Coaxil, Cir-
galar Cwily,” 3 fermels which givee the
zritical distznce as 3 funetion of the ratie
.-:l' e radii, The latter part of the paper
[a devated fa the deve #t of mcihods
for faclioniag the calenlations. The for-
mialan 2re (Busenied by apmesiead edames
Fles and ixbles, and the rew formulus are

shown bo give resells g am agrecment with
those derived by more imdirect and Babaris
=ur racthosf af calbarpolation,

ELECTRICAL EXPERIMENTER

At

AUTOMATICALLY CONTEQLLED
ELECTREIC OVEKR FOR TRIT-
ING SHEAFPHNEL.

Among the many .a.r'-"n:' agplications of
glectricily sty being Erought belfere
||-|; ‘"II ||I.-: arud :“'llq al | 1EsEl i .g-..1|_1g'
ar this time o view of e ol ooy
::Ii:.ﬂls v (e [l_-:u]:TH' nationg of Hii-
FOpe. 14 AR aulemalE themmoslatic come
iralled electric oven.

This evem 13 for wie i onc af tke Goy-
eroment aTEenals I.r Permaylvaals for |;||¢
testing of sarapnel skells.  In the toasiag
af thede shelli b @8 Bsccifary t'=t a tem-
peratere af 120 geprees Fahronhot be
maintamed contnuously for 24 houre Thip

condrol of bepoatare iy oblainsd Ly
means of a-compaot ype of Lh:-rm:u-:
which makes ardd breaks dbe B=atiiog clesn

nE ominet oaeny B snactied by the ['_l.: Wil
spon nEmher ol ihe alesioe and e sabes
it adjuitable by mimns of a thumwerews
wlad wairnls wiitsdde e i, A oEs
dl.'l.'._sur geross the consact I‘:-II 15 wnlds the
arcnge thown Dy practweally sathing

The gven &= fitzed with o seresrinl thes-

. mannefer For milesimg the temperatare. [c

i also Giced wilh 3 pibsl lasap, cormectcd
im parallel witk the heating element, o
indicaie when the cwreemt 13 on and off.
O woesntimoeas el dor 24 boors the tem-
peratare of the oven did not vary mors
thaim ong Segrec. This eaperaturg reading
is shown o ke rqmrd.nq: ihenma g er
jumst abgre gl gvem in the asdesnpanying
illzs iratiam,

Tl'i: oven |:|- of especintly rooged con-
atruclon and is designed B witlsaal Tl
nenge, The heatlng element ie af the fa-
sl Dype ae sed e electris sanges, anil
i orakid 31 TH wst g

Sl Oven Wik .'.-hm:l.nﬂ Hcal ﬂl:l':rlﬂ far
vy

Bhripsi] Teanbiig by L 5 mment.

Electric ovens have been focnd ta be
sz rior b any other metlad o amvoanrl of
ke perfoed heat distovbeticss  Ther con b
u for 3 numbr of eer, euch As
enameling. haking corce, drving, ©lé,
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ILLUMINATED STEAM CURTAIN
GIVES WONDERFUL EFFECT AT
AT HIGLET.

The lestration Berewith sliows porirays
th= renarhable effest prodused at wight by
4 beightly iluminzeed stéam cufian, as

-[h.._'r_'r_'l -1||,|lr L I| |l;||5\i|-|‘| .'|f & mrp;
af Harverd L:|1 vergity gbdencs, the work
img been in clerge

THE ELECTRICAL EXFERIMENTER

frey and mlso am cledtrwal res-
provided while the aurs
SCTL opcratinn Eme par
Thies is meed ax an aid i
bt painbess gniraciion of teeth,  All drll-
g, Carhnmg .;|.|1|| E uj afl ez teeth i
wriormed by an LII.":lrll:-[.ﬂ;n- devvi drll
fitted with 3 Fexikle shaft eoabling she

T peblen: g
sy device i
iy the peciare W
emlar madiine.

L ! -
Auvieminer, 1615

I "i"'-'='ﬁ"'-'l' At L [ower -l:-‘:li-'l [laL 1= Jrnes
prmb Twin CCIA

tbenily megligible, Tampimg ;
o Ove ccmds an hour end depending upan
the size af !1:||=.1'||u|' mezd,  Tisr ovppojwnest
i'._._'\--\.:|'1|:--||_ ;a: smaall, emly the Erst cod: o
the poo! haviag to be cotsblessil

Tar 135= o3¢ of these hemmees it @ ool
ESREEaTy T cpnnsi the bl 4a 5 neiess
||-., cutlet or w

figh

LTI,

This inslallatioan was
employved o n wondee-
"l onlcar show e
|;|.,:|._| J'Ig FFageand of
Lexingrom This
atearn  ciriap served
the same [MIfpioe As &
rezilnr thealer &irgnsn
wher the diffrsen
weeines amdl  tableausn
wery being aesemblml
The «mere enferfaine-
it pannsd
gl ¢ senbe that
ihe anily sy Bhe cie-
iam  elfedt ookl b
el el i s el
WHS JY |.|Ii: e ooy Teent
aof @ sfean ouFian as
the photograph  hergs
v.l':- ilusteates Jn &

Mighiy “Hiram”

fcarkmin lilomimstedd af Nighl.

It Served bid n BEgdlEr Thealrd CUTTalA.

5.
Tle o first cost ol
the  equapmins  fom
Lime® with the gsie of
pperatiocy  makes 1§
mee pdvantageacs and
pragticable, mot ol
where pnewmmatic tonls
bave herctodore becn
gispd, kot o a large
thisa of wnaork whose
magnitude did net
nwle 1 cconamical o
inst2ll an air amis,

& man 1'.'="_1_ an rhas
triz hammer mapy b
wxpeated ool wlems
@s mmel word nlosx
Tl working by hand
TEi+ 15 |,..;l.|]:|' [0 I
1.'.' gl fact thut @ snan
_ — with & |'|.'-|l11l'lt:l' sppis
friom S0 bo &0 Bliswes -

guantes, whle the dec-

viwid manmer,
The illaminztion far  the Losicgton
pagexnt was plapised Ly the enguioerd of
Ediner Lanp Worse of the Gencral
Electric Lo, at Hargieon, X, [, and i1, in
its emirery, avelvgd dhe vae of doesns of
very poweritd gearchiighie, ||:|il].r'. o olaran
[] |,.||"|| o Ol [[LELoE] figl I;II.II:..'H.l-I_' 1 I| ] FATLE ]
agid '||_'||-|:‘ EORITODE af |_|.Ll|:"ln|_ |]| A I aLiads
unxmows in thelr magnitade Lo the regulas
Later #lagze,

ELECTRICITY AND THI aTH
CENTURY DEKTIST.
Eleerrical apparstuz i85 Leing  utilized
ilge an ] more Ve II.'I.h'a 10 aid oor Aure
peong amsd partical Lr!l:_'-, dlenmal sergoons. In
1he phelograpls herewinh i Copidac an iap-

derdisd to hold the deill mp any angle de-
siced.  Specizl fopme of miniziure Ciearcl-
Bgha™ belp the operzior o cxeming anv
renow part of the moutly xmd to work
'|'.i||-'| CARC Air || Iartiy.

EXPLOITATION OF
FINLANDS WATERFALLS
I'he Petroprad Joms Stock Company for
Uronsmmssion of  Waler Power bas ogile
.|l|:-]|-. iicn Eo the ‘|..-l'l|.I'.'I'I1:ir of YVyborg for
peermisaiomn fir ex il (e waier power I'|1| i
|||| waiesinlls of Rouhialas by, It iz pro
:Hl'\-l:'\-l' i binalel o abim reae '"'I:'- Troni J
banle =5 the ather, wity fve anssapes of 46
fret in owealils for sl mater covrenie. of 2

Elpetrlelny Akds the min Century Deadisi,

deple of S feel Agcording te the ea'en-
Liivns of the Finlaok
Hydrearashic  Bureas,

thie Twve of  wailer  is
13 (W |:.|.3|-ii.' fect por
Bl :|r-|_ .IIII <A1 1|| III-
FeEled 'I'."IE'-I'I-'IIF_II feup
pessages Tow projee

rriz roaele =trike iran
F AN 4o A0

Tliesi tl:-_[rp‘ havisners e 1||II shaics
feadded thie -_a||-.l:'|:|||. ipal plage :||1l:| :I.l.'\'r b 'I|'-";
Cant |hIIIH"|. itatal ng

maead suceessfolly Tig
swritchboards,  prieamisise tabi dpEtany,
'il" i .|-|_.i||;. 3, sprimkler wystemas, Bre es-

eapes, fire doors. etc. Uhic I.'rr.';r: contrichor

rlla ol ile greac '\-l.'.JI g ihrongh the use
of these :n-_'ul!. |._| tnboing owt the mortnr hezs
AT s | | ||||'|n ||| 1€ K ||I L .'I.I||.|..'!|'| el

g
usnilg them 1 |r|_;|.| g i alil l.I1|:;:IL|_ Led
fimmcalions aul sl |l:ll.a E- [Faiet  naiils
mre themy for drde =1k #1301 §10 W, g il |'II:-'
ard wentnal sbations E.l chippimg sca _I..
eomdensep tubes  In £24, whefever & rapid

Bmpros od HBsgiris Ham#E+r.

poovides for the erec-
ticn of nine aggregates

af  tupbines ol Qw0
harsepawer sach,
Waler power 1» the

e,

nasr efficient avai

||.—| e chetrically l:l|l|| ool l.!:ll'l-'l' omerat-

ime room =2 a owell-gaewe liagpinal 1'-1- AT
o Dostonw, Mass, A1 artitles m I'IH
operating eoome nre fumnisked 1m0 the m
.:.-Il_il:ll;,' WU e i tle chairs which ars
fimishor in porcclain amd enamsel

'||1l'|;r| =11 Tardl civdrn] clmosdals a0e (o=
cemienily olaced aben® the chatr s whick

EFFICIENT ELECTEIC HAMMEE,
Onz of the special applications of elsc-
Ly ecanca in the use of ¢lectric ham-
ks, replacing the man with U 'a-r||.--r e
hammer am:l -||:.|-r arill "|I|1|| the air cor-
preséar whl fs obplng amd lose

The linz of '“u nicrs that 15 ma e by one
ol the Jeading electrizn] wamiactingers gun

Mew HleItriy Mammer Method,

stirccaaion of blows mokes for aaving, these
itie lammets nre bnitg Gehd §acoess.
'I"ln.;. oncegte o the rocigme:

wregie gysten and provide a w
Hemcne oo I!'.i,l. 4:|: CE

ol
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THE ELECTRICAL EXPERIMENTLER kX

o | et o e | = = ) ER EE = ERIEED

How

HE dazl; teleplione ontl: el kel -'.-.r iH
a lrst-class matrament. very movel

H iig

amn:l new. Ledides beamg ol 1‘:1!!. .'I.I.-Il.
.n'-_-u:_ulr monstruction.  Purthermore, the ese
al (ks imstrument i dilferent froe e

to Build a Dictaphone

By Homer Vanderbilt

and B O BRI tise Teales Dnoabe ouo with
amall garbon Salls (mot graing] about the
flee of the bead of o pin, prisycalde [rom
clectrical supply howses, The diaphragm
{2 nowr reslaced aml secvrely faslenmd and

Dr::sk Set

huttom.  Llne mvgd 8 parky ac i ".E.r:'
el af ahe Bine; and .l..liJ Loth pasiies situ-
ated o awowt 6 feet from the tedephonde,
conversniiin i be casily. dislingely xpal
avd by et need, ik

iiellial  climicares  alic

il ary il |||:|-||'||, it thas the recciver
a1l RS FH h-r?L[:‘LI intao
comiet wih ihe [mariy
Linz Ay Cogimme ieaie Al l.l-.1l-l-'
parey Iy |1||'|-:'I;. plecing the appa it
aj o 4 able ||--.|| ce on the deilk < LT TH

1’k e weral way wliliwd holding
tha TL':'.I-"U‘ 1o the gar,
Tl cawe  dnay T eniprsbniig |.-||I ik

n
-.__1 e

slwowm m Fg L Trom ecene hard wosed,
wuch ag sak, waloet o :|||.|.'||-r|.'.|||_||; ibe

base of which iz I|-l|"-'-w.ll o, e ghat
thz ringing key ol conads may he

plazed msice. It -’2 oculid ther e gloed

| faedee;

14 harw
brrescivg holding of the ressiver ond,
above all, alsliag ol s ot neat
tle mnsandare amnd { anameeiinmees) germe-
f.'rr}|-||' tramarne: by

‘|.;| the currerel aeed 9 qsite b,
a large wire mma he weed o comec
the twio sjations lozether. lar ll.--l.ll:lll'i
W fpet apart Mo ?1 B & 5 wie will
oo For o distanee of ¥ feet cie No.
806G wire: for a Oisiance of 60 Beci wse
Mo I owire: for 3 cistnmee of 200 fect
e M. 12 nire, .

& *KID CHASER® FOR

uf sciemeld o lee 1iF flot |1".1|:l
braiz sefews for ile parpose, which
211l ke a AT meal g T E¢ Wik
wocul | peee @ ngde na ||‘|_'Ill.|:|:-|| in
Fae. 3 oamil FTIAT] I'||| g holes are
placed the lranswitter and  saceiver.
This trsusiniteer is of the “Dclapheac”
v, e, iblstrateil il g L, The e
s baile i an "..u.l.'h faae frs
i o ||| the uennl peele penoaedd,

The SHp in -] weil .|I .1 lathe and i

dele macle La r—n.r with o bo: l'I;I..1|'|.|‘[|"-|
il 3 easiies 170 ks in damcier
This |;{|'|;'.|--|_- =heg area af the |ﬁ.l| hiesiz
thereli; .-||'-| Wareasing the senzigivity fr thez

fransnadtes. Tlhe énghea ug, [T S O E T
fronm " m -u'i'.'-r!..r v e el 1% imghes G
tamete= and 3 inch long,  Five boles zre
frilbe:) widhi o Moo 1= dll e o fage of
tloe carbon, as Fig 4 abwss, These b ﬂl"-
siaed T rracdly alrillell The twa fass of

shie arhon rod, © must e exarely parsill
with rarly oiher, w8 the operation of ke
tramemities [ entirely based Gpon Tins

wril o a0 da ihis i i5 adviseide

ﬁawm':-m'...«:-'ﬁ

g /

fig g

Fig. & Lesanectiond ol Dicniphess Sela

g hovp iE tersed inoa Bthe, The Ltz
Tale for fasfensg it B mow dillxl wita
a Xoo 11 deill, amd chen come melisl scal-
-|'Q' wax s paarer 19ta B While aisll soft
Al F‘L‘] brass serew 12 napried and ihe
wax it theen alaw =l 1o ool This friahed.
it ‘x placed v che gervives case aml 2 gar-
o dlaphragm plaged] s i, wiith 2 '.r:|"~|:.
af tin-foll peeszing on the dizphragm in
ordet to ke comiact. Tesk the o '-|I||:I 1w s
'l the enp does not toech the depeaeigmn

Thtaila #1 DH:zRaphene Desk St

tle tin-foil is comnocted to 3 binding pod
ai cedicted in Iy, 4. The transmriier 1f
s lested b c-:-.'lrl:n:Li-'lu a telephlione e
gobver Bnoperies with a Latesy,

A M rocompl letion and test of the Lrans.
11:||_1_"'_|' it :.s-.;uu11 te placed back of oie of
ghe lides 3 thie feong wood paoce acd e
cu- |-_-|-|I {xe '||_-t'|;|.] 1:_.-' meang of a1 brass v

F17 -u\ 1 aeiraies, The kole 12 thes
eaversd ﬂa'lﬂl.' wiili seme coarse mech
LS ot B

The seceiver is of the waizh case pattern
aimil alse of the Jow resistancs fxpo AT
aha feeciver 38 ohiained and the peenanent
amd elviiv-tmagis 1|:'I1|"-'|‘|‘| The ol 42
rewound w il 1A ‘n'."r af Moo 30 m Il'l'"1'|
wire: asndl L replacod -l the case withau
tle permanent r'||-1|:|:|||:-1. The conmectione of
the eoil arc mile it1 I|1: gNnie NEACEF RE
the previcos windisg  Afrer this has been
dire 0 is placed hehind the seeond hele in
the gabinet front a=ul fastensd in the same
way ac¢ the fransmyifler, A& sorcca i pas
aver ik, 28 alligesested im Fie 1.

The rnglng Lt" e “double wan g™
nash ||_1II-|||| whicli 3w lociles] En the kawer
hawx, ean be wizde io see foem and no fus-
ther descridiom i wervesany, A haeeer
dap ealbing 15 placed om the inside hack o
the exsz as imdicated in Fie, 2 and 2l
3 Tpamit switeh for the ciremit & mewnted
oa the fronl as weo :

Fig. B outlives the commpctions for iwa
eete of apparatus.  Seweral ol 1hesze nuatfice

can be i_-|||:r|'\-i,.l|1|___ wapd 10y Anedr 07 dee
sipedd, Theoe o fone dry cel’s we asualle
sufRciert for each saticn cn B to 55 foot
cirodts

"'.u.l. witli the abave apparaing cam-

plesed, close the switch amd precs she unk

WAGOHN TAIL-BOARDE.
So- trisck adeivers aaf others wha
are often annoyed y eldldeen stealing
reiles o |_1_i-|||n:|||:-||... tle  Collosin:
arlpeine will he Sound ofhe snciats i the
prevenion of thiz damzeraus il s i e
AL shar is requircd 13 a dmiall dpdrd
coil zivieg Li-inel ar greater spark
Lo el e with ba: l-fr-u s an:l comirelling
|z isch, wlich may ba woomied on e
legk of (or wm |'Il:='=' Phe scut of ik
WREGAL '|_1.|,|p ||4|ql' gEmEimn WITES GRIE LAT=
P |:'i aloig the frame of the wagon, Ak |
sl 2 indicatz in skersh,  Ome wice s
joiwal b the hingz af the ail-hoard of
shiiply cirees 13 a3 metal strip 4 A second
Ti|| 11 |rtr|;,~1:|| aceoss samo =t 3, and

neirtal =2

Saark Coll to Kesp Children R Wapes Teil=
Hourda
Bis i¢ joired te the high-tension cabls
ek she sapponting chai, a sketel -
Il-..l1¢'§-.
o, whes the yom liful joy rider mownta

ie tail-bonrd the drever can throw In 1he

ewltely an:d the Heasmoe Gop 18 alararAly
¥ 1k E T W. R

terrmiinted,  Contrn sifed B k
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Construction of an Inductive Tuner

Ceoupling Adjusrment

The back and =sde vitws of Lns unigae
contfal 3re shown in Fig 10 On the sans
sbiaft with the handle 15 fastenod & square
bexes rebe.  Imwicde thiis 82 o sippare rod,. To
peewent its iateriering with the sseemdary
Fapes it is beod eut.  The uppes eml, which
i fan, has a round tebe going through ot
pargllel o the shadl of the bacdle  When
1he instrumnert @3 asscmbled o oroad keld

Fig. I Teaalls & Rindimg Pasgs.

gkilv by the serew eyes on the end of the
setomdary duras in the febe [see Fig- 4),
Ag ghe handle iz arned ihe squrary pod
alidea = or oak of L tube, betsuze ihe
rod ag the top wust rravel inox sraighe
lime, whils the gaides inzide the primary
keep thee secocufary frem oraing. Gil all
ke mblng paris; there 13 no current cass
ried s this adjesiment.
7 Hinding Poats.

Beferiing by Fig, T, rthese Dinding pasts
are compased of four pors: 4 oW, &
haml rubber hushimg, & rotoand a themwh-
tut. The bushings must @ tightly is ibe

By Milton B. Sleeper
Fart H=—={Conclusion}

Caot! Qenter Pieces :

IFig, ¥ gmives tse siee of theee picer, In
-|;-_'|r|;|i1|E' tarm up. lupre ih= Yeamch kole in
tzg cecter FRrst; them twrn thém on 3
weoeden Face ploe which has 2

cle 15 just LA dnches & raffus l‘:'i:-_'i‘.'*"
B’ Wwill go in the circle just 30 times, The
boles for wood dEfcwd BRE countermank
just encugh 16 make e serew heade Rk,

l:be =omedrel to Gt tightly I
ghe hole, If the hole 35 got &xs
acily in she comter of the
pieces 1he in;':'n;:_nllar}' '|ri_|'| el
Le concentmz witiy the primary.
Txke (A} Erst. Afer shel-
lazkirg arl robong 1 down
fasten iy In the left-hacd omd
af the poimarr  tebe wath
srrony glhue. Ta it pr::qmri:r in
L box the end of the tnbe
mpogf ke 2t right ongles with
-.Ll. anis,

Hefore fitting (B each oo
andary tap must be fitded with
selt =ibbep tabing e dmsulale
agd protect It drom rublicg.
Wher this i3 danz pull &l the
taps wat a1 the lefi-hand end
nﬁhn coil and bind them fo-
griber with sirlng %W imch
i=am ke «oil. Lzaves fwo o
three fnche: of the Heding
siring oa the taps. la (D,
sotwern the slit and the center,

make a small hole, jusu larpe
enncdgh 0 _p1.||| ':[!q: LT (S
of Lhe h.ndu..;H sl |:-||.:q.5_|| 1. Mure bend
the taps whesg ihey are bound nnd pull
the ends cal of the ight end cf the tube,

S

Fig. & Esad Dises ! Sesendary Tallk

Eolez i the cazar g Ltle shellae will sanke
theon atick, Ths cunnecticns on the [nside
shopld be neatly saldered to the wedep side
of dhe screw DLead.  Then  tle e is
serewsd lghily on the bushing  Chtside

I.-I!:'II'\-CI'I (HY is gleed fa plesw  fasten the
bimding cord Lh.'c'u.ih the Qistle hele, ac thag
shie ‘|:|I-I: "|'|'|II Y heldd 1:r:||'_|,' o Fhe woaodken
en.  Thiz Is 1o prevest thwir brecking odf
from boading back suml fordb s the sesond.
ary B omeved,  The taps

shoadd come an the top of

s eml. At the borkem of
{R:I fagten 3 litile brazs
pioce Xk will slife lie-
el B poides inssdz he

primary. Pol in ile plece
(Cy. Divide cthe taps injo
there oF fovr bundles 1o ga
tmigh the hole in the end
ror. That iz all ghere is
i ds with the eoals  at
Jeesenik,

Calinect Front.
_T:_Ig:. 4 glvee the dimen-
itois for the drodt.  Creat
cate must ber weed in laydrg
cut the heles [or swilich
maidte. Alwaya make a dent

P 5

'-f‘='||5|l !I['El:“rl'.l:r puzeh fos,
L etherwles the drill point
s &4 will run over dhe sulies,

Fig. % Znlich Laysimi dor Indoctive Compler.

colitections are clampse by the kmurled
thambsercws. This makes 3 near and Isske
poocd Llndiag poat,

They shovld be laid out
willy & |'_,'..-|-1 af h1l;l?:1—]ln:;]|,ed
dividers, Firtt make p pies
cle 130 imches in diameier, Then, by ex-
perimenting, the expel dhstanee can b
o] to separzie the Boles. 1 the de-

cultiess map le =mcountered

Frg. . Arrengament af Seooedacy CoupBap Lower amd Koalb,

I11 r'.l_l.'i-||.; wind Fime male for e l'l'lJ[I‘!il'lE
hardle, score 1hz hacd rubber wisy the
dividers. Then with 2 sesy Aoe Dheusl Sl
in the sermiches wish white palac.  This
makes the seale stmd vl cleasly.
Connecting  the Taps

Whee the wwiiches are o'l Taviened 1o
ike drent sk i3 time to eamnget ihe tps
Fl.!,' all meaps e IIIH!. fur ilils, The sight
size can be chiained from Clapp-Eastham
Aeg pa-h ome sl Swe solfered e dhe sz
it iz advisable 10 pe: gome wery sofe salder
which can he melicd 5y the Best of o
mafck  Theee are severszl kinds on the
market.  Start ab the beft of the cofl with
the compensates 15pg, etherwiee you will
get indo frcuble. Cuot eff the taps a figls
{omger than is neetisary 1o reach from the
:n-:ii'rl:: the switch, 13a Dol teke any shances
cn fnding, when you put che eoile in the
crse, thet the taps &fe too shors  Sip o
F‘iEI:E af rulbes .“II:IIE ke |_‘ any imch
shorter than the dap over fhe wirce. Then
pobder oo T logs, It 38 best 1o dex ilis
om pofeparabe plece of wirg, for some d3F-
Whea tlic
somponsatcr  connecdona ate made (eee
(20 T 43 do the same ba dhe ather Gaps

Fig. 1. Heok-Up for Cosip bt

Srarting with the tap Jroon the ssventh
toen, fasten it to the tep ewih pafnn on
the larpe drcle G s 0 aeder wtil
the last ooe iz conrected 1o the thireenth
paint.  Test the coil with a buezer and
aattery 18 s2z that the winding is all rigat
T!l-r:- el Boiicts ihe :-I'I"ﬂlllr'll_'.' IApE iimieid the
eoils are fsstemed in she e,
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Fastening the Colls,

Kove, when the cace is it togother, ex-
cept thee fop (leok ag Tigs 2 and @) 10 sce
where to fogien the glide tube  First pot
the primary, seemlary ond semll emd peeds
(D, Fig, Eﬂ o7 the whe, with e ooils in
the center, Do mot fasten the frong oo
yet.  Spread cold glee thinly oo the pri-
mary el plecs aml the pece (133, oo
them cpunet the emds of e cze, esl-
mating the distanees shown on the draw-
kige. Ouickly, Lelore the glue exn se;, pat
two e Theee screws in the fromt—juast
ennngh to hald it in positior. Take the
poc whith i3 %6 ga thropgh the sefow oyes
% on the end of the secondury and pat it

THE ELECTRICAL EXPERIMENTER

meenil {see Tig 3. 11 the tube nnmd sezew
eyis o not line wp pecfectly tarm the orl-
HEATY 0 piele {0 uaml taer are inahign-
ment, stherwise th¢_|:1.':i|:|.t will bisid acaimse
ihe wooden sigips in e primary. Read
thesa direclions _['.D:_".‘-I'I.I!'I’}' fora stiempts
ing fr qual Lee ezils @3 0 you do ot kiow

juer whet 1o do befereiand will make
Lad work of G, The sscondary laps mar
row be joined,  Move the gecondnry all

the way mside the primary,  Then ron the
taps wnder the leng aples provided for
their suponrs, aud wp Lo the switch poinls
These, toa, mut ke saldesad, Do nat fos-
pet, lwneder, that the deft-liond eral ﬁ‘l'.tl.
ta oiie of the binding poss on the £

side of the fase, 14 the taps heoome mixed

333
somparing the sounds of the buazer tw
arder »f the taps ean e ddetermined. The

copper strap Erom tho i_qr'u'-g of th: fecs
oudary switch _gres ta the sher hinding
post. The strip frem the spring of the
primary switca and a sitip sqellored b the
contuet of the cempensator go ta the bind-
g pocsts at the ledt of the casc, The com-
pimsator gonnection must ke supporied o
it iU will ol mrerfere with e seve-
ment of the contact

Fig. 1l shows the confgcticns in the
recelvieg edrenits

{Note—The publizhers sksll be oleated
to furnish the names of the manulacteres:
gupplving Mes. 1%, 14, 47, 8 on receipl 3
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HINTE TO THE AMATEUR.

Tt §s fudeed surpaising wlai a wealth of
clectrical material for the experimenter
may be foamd aromnd feleplene cxchangzs,
leeal clectric shops and parages.  Maierial
1] as  porcelain s, wagneis, Wirt,
shighily ased dry batierics and many cthers,
which will delight (he veperimenier with a
somewhat flattone] pocketback, may oficn
be obtzined for the asking.

In cns instamzs & wircless amatcur I_'E'
ceived a ereplete bead set and enemgh orire
Tor nn acrial 3o this way, wihile T have ared
with sceess for six menths, on my 1-ich
apark-eail a2, dry hatterics which were dis-
carded fram am automebile A Mo 8 B
& 8 rovared e wire which Yiad boen

thrown away at o power houpe. was atilized
fzr making a dansly heliz.  The insulaten
was removed by hammering on i, cwusing
it o separate from the wire, er i could be
erned coff, : 3 2

The cealsr binding peats of “Colembia
dry cells may be weed for taps on a loose
coapler, after baing <leaned plazing in
a clwied solutipn of sulphasie acdd and
them Rling the heads quite fat

The zzp on the center of the "Ever-
cesaly’” type af dley eells mny e used ena
detector for heldicg the srvenals, while the
wax on e top of dry hatterics may be
remelled and eaet in poper molds to make
a variely of Einw 4

Enguech magiet wire far & lacie coupler

r||:|i|.- b sepiered Gy asking for a lurred-cit
“telephone bell® nath soeiects, at o loesl
“kzh:-.": |:||'|"|:-|_'rl'I eteitl ol EIELHS !.H;.El'll:llj..
gratis, an old antomebile ignition spark eoil
gt v gerape, aal has wed i [or sendd

sieasame ong-hali mile picelw, Comrribate
WM. 1L EOTT KELL.

GERMANTOWHN RADIO ASS0CILA-
TIOK.

Te: Germaniown Radin Aseciation, of
Thiledelphia, Pa., would like 10 recelve a
few “spark<® fronn those inferested im
radio worke The club iz now Bscated &t

Cermantcwn  avesss,  Gesmaniawd,
Thiladelpbia, Pa., sod meete on the thied
Menday of exeh i,
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HOoW To SUILD AN ZLECTERIC
SPCCDOMETER.

A mesl hfesestime application of ele-.
Ipictly &5 representec in oan efectric speed
ganeger, an insiromend msed foar denotine
e speod ol weloeed or Ay Cther novieg
Sajper. .

This Fp* of spesdometor Sonsists S
tinlly of oo pers, si2, 2 dleect-cussens
gererator of low ampirags, winch 18 Jmven

Eleetril Bpsidimaker mor Bloyokes,
wping fromn ihe wheel of &
mstnmee, anid a voltmeler ddis
gencralar,

I, may b= an 8 o 14
Mene neake the suipposiing

|l frictiamn
wehuele, for
periel ||i|r|.'||._|. fin the
The dymama, Fig.

varlt v Lk
e fre, webieh svmclen of twe iron clangps
B B oanacille e flee Jdynacse frame

means of bolie © O e curved part T i
meedl 1o Basten the ymamo bo the vehicle,
gk 33 o bieyele frame, tighiesed by an-

=
LT T

vdlicr love ladi I A |? otoer switable
miEs: cin he fllhrlﬁn:,'l‘d m fagtening the
1y s

A smell rohber friciian whee i onexe
mede, and i is shown i Fie 2. na '.':'l:[l?
ok o In:lr'u.-_- AOZETIATY, D all EEe pimlned
alata 1w ||:I'|l_'ll I s alriven |I shily am tEs
dviama shaft znd i3 to |'- Flaced| in £oit-
Lot will the driver wheel :

The recordimg device eanzigls of an -1I"-‘|!-
nify v Bigiaciix f, Bl amisthes scale ws sibatis
sl for et ofigingl ome amd calibrated
i speme] umils, sueh as Hipnles i hour™ ar

N, e TE ¢ mathedl of ealisenting the

valimeser ig as follaws: Oluain a Flands
ard aneedemicter and plaes oo the daver
sl amd af W w3 11|"' Hme sicnres the

diiwves fisl connedl

fivmama near the same 1
thie wieldel:

ik to the volimeter, Now 150
whoe! pumniee (o o fromec)y andl ofEe e
the peale an the etamdard speedometer, anal
acte fhe position of the valimetwr neccle
A thak point mark 2 lise, ad the same
apuge 3¢ the siapdard spesdemcier 13 dh0w-
na, Variowe pednts choald e thop cwsked
afi in the same manser by running the
1.¢'I||:~Ir.- W 1r¢l S.0ANEr or faptes

e dlevar cani he jsed 2z a dachometer
af revabustan pes minae in |.I"'II:-I]r the ane
'-cr11 that must he recembened ool b ass
o stnederd BOPALL indieator as a means of
ecalitrating

THE

The volpmeter $tudaild be placed io o cons
wveniert place, 3o thay the opcrator way et
Lis eyes o6 it very qmeckly. Om g hierslo =
good cdace 1y orn ths handle bars, as shown
(T 5 T

Lhis speedometer can alzo be gsed o
auremobiles, ¢arriages, moic reysles and any
cther dorm ol veacle It 1x uscdal iwdesd
far testing maocnEry Of all kinds The
caluie ..-'.i.-u.: ciis Le periormed by calcolation
sigled b common hand speed indizater
M &l u!l’...a- ||| win EAg s aerves Very we |
for thig s.ont, bist then the valbmeter muast
I din A D imsernemene, Comirilimiesd Gy

SIDNEY SISSELMAN,

AN ELECTRIC KEY HOLE FINMDER.

For lkose geoilemen wlio are ingingd o
Ay out toa ate i the eveniee, of cather
1h|nlr|.-r|__r., and whor asloe -I"\.JII'I"il'I e Bomad-
erghle trachble o [weating the keviele in the
fromt dwar of sheir donecile, the 'I'.l"l:.n.l'n-;
wrmkle may be of intorest:

I noiched cui a small hale in che slde of

the daoce frams on my Erond door asd
plaoed im ir 2 efnianare hattesy ‘amp oe-
ciptgele and a amall lungsten  ilashlagit

bulb. A battery may e placed in the cellar
rmilgr o> n :u:h batrery, che., aml ondinery
bel! wires, preferably fiched np incide of t1he
dooes frane, of otherwiae nzatly eonecaled,
Tead frean the Jamp foeidel 10 a3 sfsuE
cioanr placed under the fromt daoor mal as
the skeich slowe. This circeit chs'r may
] [l-'.-IHJIJ.'tI.l wi any cleedrical supply sloes
arl <sm be loeated under o ecemtala ecormer
af the mat. e, 20 that bt kome-comes
will possilily gosber oF Bbef place s Toak
on the proper part of the mat, and thus
flarh on che lamp whick illominazes the keys
k.

It i luoped tlegr this paved ldes will he
frumil weoome o many brother “Elks"
Some pifty stk Bl wha®

Conirtactod By

ALEBERT GALLAGHEER.

M fr aemereily adweiided e the herdesr
pracolean sz fo l|';..'|Il i h’lrp i 1a b Maeve
sfemad honrs Ju_'r e meoeder The suriter
of dkis arficle fresnincs, rru;"r |-'|!} el e
rpidiy oealfapfug merewend of ke feer

wn El=cirds Light :l_:l-hl.-l ihe Kaw-Heolz
W,

file prapsr penlcef

rory saoriy ol denmie
ol om e amm s af

CHaRACTERTIATIC FT_II.M‘-T'\
COLOES QF !l.IF“TA.LE.

11I1| L - ] :.!:I'\. viHiLR iR 5 1A .-I TR & . |
heated o0 mean -.IL'!-::e e it exhalmie & sclor
il wsErl AL w1 are s hatacstorishe ot
ihe pcdanl which if oo -1L-|-.- Each of i

el Tws @i oown ene
fenay, With the alkali and

M oar T Ko
coirr and s

ELECTRICAL EXPERIMENTEHR

M OVEITOLE, 101 %
alkaline-earsk meisle, 1 i enly mespisnry
1o keat a salt of the mewal in order to ob-

tnin tlee colaged flame. WWith '.'II
lvaever, the mezal jcsEli mas

e ochens,
2 vilatil=

ired, which zan 'r..-.'.-:.:1:. be performed by
Lhe electFic arc - 1-|.u.|'r-..

The exhibl 'I=-=.--| af the war 15ud R
eolirs B a@n ||1-.'|-.'-I.|..- aml rather spec-

{acqilar experiment, Far the
fizar divisiam e ApIIAEHLiEa ta
An alashel lamp, whielt ean
owt of « smeall dmiele, ;
and & wick, i provided for
Bbeted I dhe aloobal of

setals of the
.I-I_'l HiIIILIII'
e dgsshy siwde
~ork. o il glee
macls mmwedal aimd
tlox Tamo 2 «ald

bans djw.-Ld' Mariss ooy &

Apperatis for Tesllng Fhime Calor: of DEfereal
Mitals,

o the desizad metal D3 disscleed.  The
chlaride s she mnsg convenderr, ol he-
catsc it 13 e sommonest =it and alse be-
catide ot 0 paluble 0 alochel. The £alt ningl
Iee chemcally more, for of it 1% nof 1f 12 sore
io comipim dvaces of sl wlues hayls
liami yellow flamc gyuoite onscures that of
any otier meial

The presence of troses of rodine & abs
I'||III-:I.|II' oz ilsr mwl maisrore ik I mrvasel
by Eoldiag almost any shijeor {an iron ool
fux B =lEmE) i Llee eolorless  Tisiisei
flame, whaels will 7w Euie vellam fisF =
EiTer 1F 1w aals lisealoml i Uic aloe=
bhod is chemisally pure, omvever, 1he e
of the alowlus Tamp, imsteld of beine calor-
fesg, will he pellow, vioker greor. orange o
alewp erimson, aceording te the metal aoed
In o derbened poom thic iz very '-1.r'.;'||'g.
""|-r.mr:|r|."|.1||r aviles o |r-'|-,. i
epecerapcape, shows the chnraere r|s.|1_ ling
el the meetzl.

Fer shwowing the medals of tle spaonc
elass o &cines ol aomall RRT~ Z4p* 4TC U sef

e clectrodes of the d-ferent gaps Deing

vwnle al (e wwelals b b cxionnmed,  The
Cups ore put il =il atedin, ofle GE & IJ-‘I'I,
I;l mwtis of 4 smibalibe . T, neale -|l-.'-ir'|.
switgh, The cplexire I|.r saombidl b very
e |<Ii._l:l'|.||ll alsipnal o |'-I|- . sa Hat '.:'IC
“epark-ball® £y g |'-|;|' ng A wery bril=
Tant Lone ix bl whel 5 Dhis w 'I.l. It
may he examixed wath a |---l-" CoE, TihE
ame ns the sko'wd Name

Eelow o o list of the mare comaman

T=als aml tlerir Nasie calais:
Fresr Cratie,

[ F B | ot T T TIS I TITI E s
E-\.l.ll'\'lll" e A LY
= R i P S A Dy
N I L LI E LI L LR CE e T b
wmaimm, Bro. in mrmens e oo ETETGE

'.:n.:n'-. p Cratr

m Nl :ciicasrssisiasas
AL |
Copper, On... TERe
Iram P icccatimcnsrans s Hoddiak
Canitibubel Ty B. MACKE
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The Amatcur

Radio S

tation Which Aided Uncle Sam

A Complete Description of the Wireless Srarion of Mr. ﬂhﬂl’lﬂﬁr E. hpgar—t‘gll Details of
the Audion Amplifier Circuit and the Inductance Coils Are Here Given

INCE the osellicasion of the aruicle
S [T o Tt H 13 .'\_1'.1|,'1.'|'||-; Flidla =igivals
phonographecally  in the Sepdesnber,
1%, Seme o the Eiecirival fnxprricanfor,
g many jmgrirics have beonm mocorvid by

irwer Phicdn Shewd M. Adesad i i
1hwe &cd ol Aciually Ll i 44
i@ Lsitg Dafaiice Hodls Mcaimage _!#
wii @ Phamegproph Cvlindr [ e
Thas =“cannad SWireledi® Mag | X v

Helpid  L'nzle  Samn  Pmimcscirs g
By,

wal wtlers

coeemime muny delals ol construdbon,

e frone interpstel amoicurs
cifeidig, e1c, that 1 slwsnglal that posschly
a more compkie dntemient caerning he
stazioal amd e work permoplished would
b weloomed by many peadirs,  Alee swice
tha mzticn has Lo 2o peiceisly rororred
g i the dnily med teshaieml priss -I:Im.-
Tuby 18 4915, o bricl hishiny of fhe staion
sl will suscly be of iateseel

Wat many vears g less i Bve w lem
tooking over a andRgREe e o3 SRATHHICRY
prome on Oreadway, New York, | ometal @
the haek scelion some zigssng ligee: and
dpzwings (alisgrame of andio <ircuital
The magaxzine whz imamediaiely Bid aside
with the thoaphs:  "Wlal poowsiae Do
m il sizcl oy steff whieh {lﬂl:" T
eag tndlerarand,” 5

Abput 2 monty later the MNew Vork
Herald pullisled o letrer sipmed GRLTE
stating; 1hat on the peevioas evowing | Blee-
f1eer nopht, Xovember, 10100, he hnd qopieil
e Herall's wirdless Elecon 1emams nmid
kmew the fesulla af zame bafere 11 g, nie
af that eveming.  Cweniveints by the ediar
fellawed, stating 1hat “Macacear” was =
milder in ooee of  Wall Sireer’s  well-
kmawn sankivg Bomesad the nane @il ad
Argsg were ule piven This was my feral
stopping olnee when apsin reaching he
ety

Ths {_._-\.I'i-,'r s ol isgevered tha: 1 B HIETN
i 3%ty ||i:|:!_: sobl Bt & ikelecior, =0 he

Fage To Top Wiew Daplcts Me.
Eﬂjj_ B, Apger Mereiving Wires
(X T geF at Hiz VWiendess
fclegnt Expivinmmmlid
Hadln Slalisn LosCaie sk
SLatl Loscaies at sk

neld, . J

ek
helly FEAT

By Charles E. Apgar

gave e 3 eopy of the latcst coslogae of
wme al the lexding cxpernimental warclegs
sanply houser, Carelul stody of hic aml
pecalling the zig-zag lines and deawings in
the mapasine [Molern Elaarigd, 1o which
’ recomrids  was  neadg,
gave e saibciont in-
siglit ds Lo Lie Fequire-
Tienis of amrabeis wires
less iclegraply o make
a "ife-oat” ahouk ome
maw il Lol "]':h:-. |.|..
ek, | oshall mever
Torpes wille wiinl sxtis=
dasepe | mace my (805
eaimertiomn om A hat
memetabile evening. In
bess Blasim aaiie ndieudc
heard O 11, X onoar
W, HL B Seagate aml
ot ailser stndion, Lo
trasting this with ibe
cxpericnte o f gome
amateurs (o, as |
Tave pead, olien spond
4 montt o moees Joel-
fng efound belors gets
firg o sivgle sigmali,
{0 say 1 was saiefied
i= Pl it |'1'5||'||3'. LN
gojprer. 1he whiole ganms
il wons callel in—oven
e oat cxhoee “meonT
wae abaut ns mear tooa wirebess signal o3
anwaliang 1 Tl ever heard, s
Havioe eaeat the fover aml mvang
gome  copsirocioial  aniliy, oy EETE-
ety were hoasc-made, excefiling Lwe de-
tegtar przngd amd ailmos 4 purchased ‘IFJI_I1
the B I, Lo and ‘phencs,  After lnsialt
g s ser @ suitable Geeating table
gnd potting rexsomably 13 alllmr with UL
g n1:|_lr:.|i|.|||l-_ raen Eo Li-.'l'lil'llﬂ' p :-:'["-'
Ceal (old M, C, €, distant showt 28
pailesy, 1 decicel] e ook nio Lk :"1I111'\.'_I|'
ol sending sienals, 1 foandl & dbigle it
aqrarwmale ek sl anwog smec e
frizal junk, sonnecied thls e my oaeslal
through seme wire wound around 3 box
nod bavinz mo semling Sy, apged on ane
cf the Bivdinge pods with mne of the kat-
ety Wires 1o 5o g E woull bize It did,
Then withoat knonime why, [ lapped of
ihe call *3. Q.7 whom 1 had heard gends
g co oller amarewrs. " 07 Tivel wany
Blocks awer, bot abter a sensonable B
e doop il rxog and, mish bWy ser-

prise, thore was 15, O, m onorsan, .‘-'-.:liﬁ |
hasl heard me 211 kim, aad dhough o wai
e nedright, came arownd o sce wil

wemged,  This experience lol ww o be-
Feve that an elMicnt sending o8 wonld ot
be difficelt ta make. T soom bewam s
st e 3 FL WL epeaszore drans
ferener, sleg o suilable eondenser, melig
alipmioaim wlieels ol il :'Il'.-:n'l.-_'ll,:.'.l.'l'hll:
nlprass 3 apdinary spass gap of fieen, i

lazcr @ rotarr, eapable of Droaking thik pes
weene,  Gegtlng eacher tirel of  [eearnig
“ow's my spawrk#® "ila sonnl belies
now # 1 aleeided ra poen my llemtion Lo

improving my focoiving appaseies. Inoall
sgven  iliferent  Ichimp oorls apul  doosz

couplers, ench posscssing sonng apiednl fea
vige, have besm moale Csee Alwlesn Elees
t=ice, Jaswoa=y, 016k, Vaeriabbe rotery
silepssrs aefn NN q'.‘1'l1=lr|'i.'ll.'] H!r||, [
ing dissatisficd with the unsiablensss ot
cruetal detectors, | deSidad o ey aal &
sualoos luging haoust, D9 '.I:t'-'ﬂlg E4HTS
knowledge of the effects of mavoetiiam o
clectricily i a vagwam, 1 placod & Mgl

pwar che awlipa, wher ieizndly tle aap-
mels seomed aboat tea fmscs loader,  Hece
wae 3 diccoverv—ga nee ar easp A new

15=Toct steel mast loomed vp, as well as
mber  sxtravagant  especdiores—all 2o
ceme from the proceeds of thiz discovery
—baik @ sheern time speal i 1he city Ehrasy
Brought ms bt cart) gomin., 1 el Tave
my arral 5 e eeeed

12 asc of the magoel was gonfinued
for zome monthe wilh :,-_l-lill!,i:".r resmliz,
Many stngioms, with the wee of 8 ;3=
lsarm o = repeives, sl be sear abaeal
Wofeer feeim b “phomes. Havies Leen
al'le 4 =lla Ir'_'r asic] salisfactorily 1a prie-
cluce o] S g :ui_:".'l.l'-_ the matter of
piplif catpms acewraesd looaoe, [ ti il.'!l (R
veriens bypes of microphoiis (esiemiiteTa
Fest reselis, thompeh Tar Feam slisfacione,
were gotained by o ceftaim [ormi of eariwan
travsmiiier, cstng s Low wedllase cwreciils
Signols from many siatioms, whem weling
g eleeeilt alier ooz neslifwations  al

li!: 58 M el
&-‘g"‘ -

I (B
EE |05

S e

—_—— Seatans

= v
&) S £

Fig, &  Audian Aepliler Clicuils Cmplaycd in
. Appar's Radls Stelien.
giving earciul considerstion %o soumd

redciginne, conld ke pluinly frearal anid read
all over the ocda,

Hatarally  the maer of making  per-
wancil repords opouzrad ba m pbaat thila
pme. | bought a secomd-hand phomgerasl.
ail on Oet, 28, 1M, mode my frs! record
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of qelrelzesy this Leineg “press”™ semt ant Ly
tive Mew York Heroll stefion st the Bag-
tepy i ew Yk, FIIHI.IH'.';.lIE: iz sl
gnail about Chtober, 10Mls, Eoy records
were nede of :"-;._ 4 A N & H, W 'ﬂ.
G, pnel acher sations, By the adopison o
the sudian ciesult discovercd by Alr, E, H.
Armsirong, the recsiving cihecaey of mr
gikbt was cpormously iBdreaced, as vl
a: bsang ennlhled tn bring in many on-
.:'m-_-.r:::.J wave szu:-,nnpal:lnn:l'ur_mg W5 L

WG, G, MooAl A, KB A, and aihera
Intercsticg phonograpa smeords of several
of thrss umdamped statiors kave boon
Erade,

The ;J wdograply o oy siation 15 shewit
it Fig. 1, which ecnsists virtunlly of a
loasr coapier, primary and sccocdary load-
ing coils and shree '."'-.-r'.::ﬂ:: CONCENRETE
conpeeteel o oan Anmsirong ciicoif A3 pife
ceived 1 Fig & The dimsensions ¢f m»
ndoctaier goils are as Dollows: 11'l.']l‘.'l1ﬂ.r'_l"
of eoupler s 19xh Inches and i wenod
with Mo, 22 5 ::,'l_i the :-ﬂlllllll'l.lll is Ix8%
Eehes, woond wish Ne. 28 5 5.; 1he
|.¢.|_-.._'||'|{:|T1.- lazding ooil S1oi= 2284 nches
and wonnd with MNa, W0 5, 5, while the
witg induetanee W has Me 300 =0 5.0 o
s winding. Tle cazseily of each come
denser it givea in the isgram :

A direct currert ol ampese meor i
eonesged in series willy the gril cicenit 24
shown asad sigmals® con acteally be read by
obierving the moveent of ihs peedle. An
amplifier of my evial ventien s connectsd
in F.I'u:n nf the -l_lH:|1|;|_r I| l||-.'||T-| aant a law
resistanoe reociver wanshs hsen @8 ecupled o
the amplifier. The sume “plooe can be placel
grer the reoopder of o phonograph and
||'u:-r'¢‘.'|_-,- meseages may he copied om @ omee-
afd.  Fig @ ilustrates the phonogroph
which bat recarded all the Sayville "asorel
gl  moampgpes—uaie the telephome mes
oedver on the reproclueer. -

My perial i3 GF Feet !Il;l:nF. the wires
starting 00 {ect zpart and ending L3 nches
apnst (fme abaped): e avessge heizat i
ahosis S0 feer, With thipg zet 1 am abfe b
fanc o LB meters withont any aerinl in-
duetanee eofls, and i leading eoils arz
cemsiceted in the cirewit | oamoable to fe-
cive staticng of aver 9000 meters wave
leneth. . .

While the Zeprember, [OL5, isaee of Linz
magezing & given father o fall necount
of the work dome ar the reqoest of Chiel
W. I, Flyoan, of the O, 5 Government
srl.'ll'l El'rl'!“ .Hllrrlu |'|'|'E|1ql1ll_'l' ll!’l’ P-I.I:!i-
tion of & fow other detadls wall maks the
aizmnnt mere commplote,

A oshart time Sefore Seing aszed to de
this work a business ol was made om
Chigf Radis Tnspoetor W, B, Eromm ok
Wew Yark Ciry, aril dnring 5 sanverssiiem
on pmadcar plasts in pencral he cxpressed
3 dlesiee 10 wisly my station,  Dusing this
vis't, which zoon followed, thz gederal effi-
crwcy of the staton was Jdemonsiraied,
alse mary phoncgmplds seeords of wirgs
vax  signsls were  seprocuced Hence
when Chicf Flann :r.-u.:ulilmd W, I, Kramm
alwmt dhe checlking wr of Saymilie [ war
wallel in o0 the matter and told to “get
Tissy. The work cof mcking the rezords
began cach night a: 11 e'cleck and cons
=] dor two op thres boues, dependent
o the azumalation of messages 2t the
Sapville graticm, “ pest moming A
feamsdnticon of the records was mads and
& copy af them turmed over 1o Chigf Flynn,
which permitied of irmcediate comparisan
with the mpiored message socords received
by other Cepaurtments of e Govemment.
Later gm all the |_'.||L:|I'LI]-%FJ.[!'1| recopcs made
were deliveeed 1o (he Seesel Service Zig-
reau af WNew Yaork Cite,

TFEMe of our sditorial staif B3 recently wik-
ireased bl exparimenr witl ke wilibanpers meer
Sgma’r were reada¥e bromerely oleervioe e
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New Pocket Wireless Set

(= ol the latest develspscets in the
witeegs field £ a gmall, pocket-gien wire-
besd imuTLment wl:ichl can be med for
iFanpmitting or refziving such mesages
over dizthiees of onegusrier €0 omz-hali
mile and mers,  Thie poriiular angacytis

At Highis

e shown i oor sTusirations 6 becs [ers
feried by L. H. Harringer Cox, of New
Bediord, B, ¥. The inventor himself is
scer1 i ene dlloairatiens, the ong ot the
right depicticy ‘Dr. Cox in the 2% of Te=
cerving a wircitss message by mehi of e
gpraratas strapped abont hig waist 38 per-
ceived, and (he aptency comsists of & hal-
Isw fubss held o the hand

Th= lsfi-kana vizw discloses bow L
apasratud may bo worn ender the goat, zod
it is held in place by & belt ms beeoriea
evident. Tha "phone and Eesd-lard 2am be
hawkied] in ahe belt very scadily, and it 12
suppeeited by Dr, Cox that thie onifit woald
umlaaalieedly puoee of geeat valuee for the
epldiers In the field. EHe mtends o lean
his mventiom 1o the Forapean AN 0w
at war. Sich on outht as this cam be
worksd over sueh didtaners 23 aloiemene
tiored nnd shovld prove of exirens value
ta the men in the treaches ar an the epen
Feld Bor {ranamitimg 4nd recciving orders,
eee,, 28 the enemy wounld et very ensily
take nmotice of such a well-conecaled wire-
Ietp instrummmt ac this, e thasgh e
cpecaler was in sieht. The apparabus
somprised an eepecklly sonslilve detector,
tcetlier will: dhe wswal high resistance head
‘phene and 3 bming ool with condesger.
% ibexilile wiee joins the watcherase feles
nhore recever o the tening codl ease, ond
another Heaxilile coredinior ].'.Ell". T Tierd B

Ding aF 15 preatedt S ever poslinesd

amaterg |t serering BL A A B0 Joet fram
.tr&iull:h Al EL:-.:. asiuad prsule azzomdindcd
tew Bl .1||.ur. & bap pecerved the MiEma signals
fram Arhogten bs tha sprm mroct, full of shade
reet LAT wiile palgds af ol knade wrars an ERE AT
eomiiy. M eeuawe, i ih#ae cendoses 4 ni poe.
wafl it dgnale wewld gnderstially e Reaed b1 &
mueh ereater disuwe—FErpon

riiit B

gicenl tuse held !a the Bapd 1o e ingras
gient proper. Tnosooe eases dhe fohe has
keemn alaced in the pround and meseigs
receivad aml  cransenivied i thia [
Wisen the metal fwbe 13 held in the head,
3& glown in the right-hacd photograplk, it

Ihato (O by Usdeewasl & Uederwood

i Ur. Coxr Befplving Radbs Slgmals Win Packet Mot
AT Lein:  Snowing Mew PPockel Wirsiesr Se1 Fastrmpd te Fell

weanll e make a
greamd eannestion by meane of a wire com-
T el up with 4 eieeal "_ﬂ.ll.ﬂ on the batkom

af the shob.

wdoniuedly Te best

TARCONT ARSORES  ENGLISII
POULBEN IKTEREETS,

A syndicate representicg Marcoid [Biers
eatd fes saguinel 1lie Poulsen-Dadoa rights,
amd i dhde eosrae the Pooleen sysmem will
hi&wime ! b ihe Marcani ﬂl‘ilﬂi.ﬂtiﬂl'h

Agcardmg 1o thiz seport, 2o impartant
cplizm i ssnmection with the Dritisk Poal-
sen wireless rights lapsed recently, thoagh
fresh armngements would gaeise pessibly
have Been mude. In the meanwhile, how-
cver, the gymdicate represcasing the Mar-
coni intsredts, recognizing mo dowht what
a foromdable mwal che Foolstn svetem
wanlbd be i4 the futore if it emained fndes
pondent, kas stepped in and mede an alfer
which apparently has hesn agcepbed.

For she proeat, ewing 1o Lreagury re-
strictions, forouiivn of 3 sulxidley coms
pey and other fmancizl arradgements for
|]II.' I.'I.I.I]I:I."l-HI:I wf !.l‘:-i_l I_!ll,':.: Cameng hn FI.I-‘
throwgh, but olves the conclusion of peace
it rmiar le looked npm as cerfain that Fool-
aen wall Be wider t3¢ Marceomi hanmer,

The Pimbser systern of wireless telegs
rankv, worked out 3y Yaldemnr Pouglsen.
of Copenbiagen, cight” years ago, 8 ssid to
Be ¢ much fnster means of ecemmisicalicn
thasi that of Murees’, Te 19697 Prafes-as
Penlien alse talleed b wdrcless bebween
Copernlagen 2 Herlin, some 8500 miles,
nmil proposed bo i:*:.l:hlii:h. a wireless #ele-

hone servics bt America, viz I-sland, The

viilszr patents in the Umited 5States aro
comirn by the Federa]l Telegraph €5,
af Han Francisen, Cal,
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A MACHIMNE ‘THAT CAPTUREE
AND HOLDS WIRELESS TALE.
When one contompliies the maree] of

sculprured sownd on a geaphophanlc reg-

ord, and =saliecs e from the cold var-
tieliy of Jine there may magieaily spring

B zalder hile of the greatest soeg wobs:

J=THELT '-'-I}I:‘il] has ever heank thes Lamgs

the convicticn that we are Iwing in the

dars of whits magiz ; ;
his oy emply by way of introcaction of

a greater marve]l yet—a marvel af marvels,

so to speak, reparding ihe rearoduciion of

somnd. It is the apalication of the Poulien

THE ELECTRICAL

of thiz necessity, and s conecived the
ingesioug idea cf powderlng the sicel diec
with o Bnely divided magneise sobstance
iran redecsd by meane of brdrogen—in the
Bope thas this powder would m‘lﬁ(lu:c: alorg
s magneizel waees left by e solr-iron
sirime

In tseze conditdong, altsoagh at dret the
renforcemen: agpearsd scarsely senmble,
it wis posibile to prodve that it exicted. 19
2 verr onginal manner, at the wirelcas
laboratory of the Eiffel Tower siztion at
Zeris. Denng the experiment signals from
Cleethorpe and from Chifden were hezrd,
bt the dac recarded anly

the frse, whick were the
looadest. Liut, afterthe
enploymen: of ihe pow-
dered iren the ZLlifden

[
. i
& e

- ] [ 4
=
e e staon

drepditer

Fuden Tlyrapian

signals were recorded.
Cher diagram shows My,
Dpare’s plami. 11 imelades
a wirelese receiver with a
cryabil alelecton; the Lele-
photie has been renioved
sl replered |l:5' an winpli-
G, Fmally the Poulsem

Heilem ler Kederding WioreBuis Telegraph Signaks on Tekegraphans,

ielegrophone to the writing and e reeord-
ing of wircles: meossages.  And as the
vdoe L raw telng eeny cver Fum..q:hr:H:
distances Ly way of the stl=r, it has do da,
i e Ipgleal ewiemzlon, with the bumam
Tl

ﬂnn:uil::wr mg it may geem, chis new
methed of wriing amd pecorcing wircless
cammauaizilon vies recordless recorses
that i, thoy canne: be scen and rewd Er
amy of sclerce’s aids So the eres. A aime
# ihe only thing an cbicryer may soc,

Tt wien irvention, yoo ey prmle
ahly hnow, in a pngnetic phoncgToph which
recards sound vilirations, nat liy aciwal
necdle morking on p clostic dire, buo .I""
vartarcng of maguelsm in g slewl s,
Yau can mole the comcentric |i||55 TkdE Bw
the mesille on 5 Gonihar moses]  cefor
bt ek steel wing wsed Sy Poualsen e ]
precisely the same alter o song or a scige=-
i¢nze hog been siored ap ir! il )

T e dlesd pieee ol welal, with g
vigunl endicakioe of how it is ;Hltb:!ll'l[!!Jﬂ“:_d.
holding homan sooecs imprizascd 19
colil confines and mueic and geard izl 19
the progress and onlighieanment of the
worsi !

TIE ¥OICE I STORED IN MOLE-
CULES OF METAL. Amd heee I= 3
Baffling mystery in this sterage.  Procisely
whoe the natare of it i san ghall ot
kncw, we are told By authorily, until the
myssery of magnesism is fully slved,

The wirard rospensibie Bor the mew oo
wonderful disovery s mamed Dosoe, aol
Lucien Fawmmicr, it deseribing hiy cehieve-
ment, materally 'l:|l.".|Ll-| Fasi aof Poulsen's
carficst model, 1% wae thes constituted by
a hebbin of sieel wise wlicch wae maide B
turn wndes a reecivang poil,  The wire
recore’s spevch wapnetically and Gt s 1e-
peocuscd inoa telaphens reccsves waen the
coil that has been dnfueaed passes 3 oo
end time mnder this fepeiver

The device used o Wro Dosoe oifers
fram {ais early madel by realacing the geel
wire with a steel disc fceming usley 2
light snit fren needle formisg gast of the
elecirnemagmetic recviver of the agroales.

This spprratus moves from the edge to
the center of the dise during e inscrkpe
ek, a0 that the peeoed is spiral, like that
¢ & geaphophore disc,

The Podilaen device eancot be used for
r‘l:,m'lji!_‘.:’ WikE e 'I;L'Ilrl\ the coil eam=
nected with the necdle plinmed for vse as
b ;.:Ig:_ﬂmr_q: recadil :||_'|.'|.'|.:|n.|-“|-ﬂ.'l|;|'.||'| T
mlaptation ta the new kind of work re-
q“'lml of it 3y, Tosne hias tnken account

Alegraphaie ¢ sonmertal
i the placz of the lowd-
gpeaking teleplome, to the smplifer )

Im these conditiors it suffices, to rédoro
a mCEsage received ak an onlisary LTl
l=as stxiiom, ko stast the skocl dise poiating
in arder ghat the duciwtivas of tlhe cors
rend, passng through the combined fele-
phanez znd miscrophomes of e amphifier,
eay determitie in the ool of e Poslsen
apparztus a varialle mapnetis hell, of
which tac httle scff-irod fbddle GONECl-
tuting the core of the cal froms a pal,

The mesage is soad by placing s oxrF
at are af the ledephimes of Uie Poulsen
appasstus, which, after the 1:&&5!-1.r=]l:[l:!ﬂ.
tehave like stnple receivers sl fepedl bee
EICEEREE.

It should be msted tist the gpeed of
r\tq:ur_'li;,g i TIHsRART llﬁl_.'. 1|: i afied] Ear
repetition.  In fact, the dizg moay be moade
b e al a groatly colmeed dpesd i onc
fs mat well traieed o pound-reading; bui
in this b the signal: lose in iotensitr
Un the ether kand, if the speed of rect
Hiom is grealon thasa tkar of record bz
sipnals gain @0 powen

The same digz may szove indeFaiely if
it fwomol desive] fo preserve the rn:ar-;la.'

(A Amwennr (D) Crystal Dewesar
(T Foath, (XY Fized Comdenser. (KLY
Adjustable Condemeer, (X1} Prime Re-
CHIVET, 1Y T5a Miceophone.  (KHU) Seoe-
andary Reerlver,  oA2) Iis Blicraphone,
(1) Sicel Mare, (B} Pomlsen Lol 03]
Baft-stenl Meedls, (10123 Recsiving Tele-
plioiics,

THE SMALLEST LOOSE COUFLER.

What i3 probakly the smalles: loose
coupler eves bait and suitible for acmally
recaiving wireleas gignals B2 shown in the
padiagraph. It G perecived resting en top

Reskting #0 Tep
ol Large auckr,

Mirlsduge Luvese Cisplen

EXPERIMENTER

of the Inrge eonpler, which lagier eeasures
shou! 2 Test in leagth, The large coupler
fr Sived with three primary swileors, ar|
samE i nil;.r:ﬂl;- ant II1II;IIE it WEWE El:lﬂh!-
ep o DKW meters when veed with a faire
glee oerial. The mintsture loose coupler
featimz en top of e larger instrwment g

330

CONCERKING GREQUND
T ANTRENNAE
Ii mey bo |ogresting for the amsteur
radia realers of yolr mmagase o know
wiml gaceess 1 om having esing a grownd
Ardemna
I latd twe stretehes of Noo L8 nsulated
Dell wire direclly on the sarface of 1ha
ground & omy sack vard {in Bzitom), tke
:r|||._l|'|l i !i-ul'l =ireich '||r|-II|5 UL ﬂ.'l._ fiet.
The lead-in wes ftnken Irosm thz middle,
EI'I'I:'H. [l:'l!"li-lh‘_ i -.||J-||.r of 5 ".'r_" Th=
ingiruments I wie ore 3 sigele-slide bomes
matle wnee, palera detecior, Ti-ohm teles
phose recoiver and an L L Us oading
codl. WWith thit aerial T recefve the Baston

MNavy Yard and a numbzr of sfations
argutd e harbor. 1 hid zome cozre-

spondence with an expermmental radso sta.
ticn here regarding thic “grousd amteoma™
i thoy ndvised me that £qis typz of serial
has a dorectioral effect; tmt s, 3 3t memg
dise morth ped seatk, stations cnst asd
wess mnent he heard. T adviced them thag
iy sceisl pane direstly sideways lo the
Jegen Navy Vard and [ receive mesages
right aleng from this saticn, They wrole
and 101 e that my Bed encounlsring ddi-
reciont]l effect with $ais groand anienma
is diue ta sme of twe thinge—ecitiier 1ha
wites arz =n far shedt of dhe proper Length
that T get foreed eschilations, or elie there
are ocal r'l:lI:I:ri: wWITCT I:11;|.1: noisfalize the
actuml direction of my wirss, [ shail be
preased o Deat from any amaliur wWhe
weriments with this typ= of irl‘_i_ﬂ Cem-
mmtd iy 1% 1 LEnARY.

NEW ORLEANS =aD10 OPERA.
TORS MAKE FINE RECORD,

Complete aneeras grested the recent ini-
13l ailernpd of clie radia oieErainrs af the
MNew =lears Nnval Sioten o dzzh & mes-
snpp fu e Goverimenl wireless siation, at
Darien, C &,

wr drel amessEpe WAS _:.HI! = 10 ek
i the meslng, oad Chied OQperatcr 3e-
Kean, of e Tzl nave] station, had oo
difficuliy in commupenting with the men o
I.'h.'llEr' of e stziion o e Canal :l"r,.l,'.l|1_1:,
The distange beswern bere and Darden is
;|:||:l:|'-n-|.;=||l.-|.|l,- 1,|1|:|'l'|' |||=|r':._ .=|!||'. 1]1: ofeTe
abos em the Canal Xese aeaged ghar che sig-
||;.|1\. Fronm :"..rq'ﬁ. n||--.|||'\-| WrAr &3 ALFOILE D%
to almest afect the ear = rams,

The aemling of the lopg=lstanee nesiige
to 1he Panarsa Canal by the Hew Ogleans
Haval Suation marke 2w epicl 0 Govem-
it eadio circles, [t meame thar the foal
Enk im a chain of niscleis stations do cops
nect the Unied S:ates and peinmg in che
tropice, a0 well as cur posscrsimis in the
Facifie, hag been eomplened,

wo Mil-feot steel towers and an exesp-
tiestally powesful st comtribate & -naking
the New Orlecars adio stazon one of the
beit vor comphted, A farce af 16 operaors
will be required in bandling the radic equsp-
meed whed the §titien hiags baen besught
ap to its fo'l strength, it e said, Moat of
the digpatches facked shraogh the air from
the ships in Mexicam and other tropical
wateri are expested to B handled direcily
throogh New Cdrleans.

e ————————————1

sa =mall tand 3 will & i the band h!ﬂ%j’
withca projecting bepund 2w fpers. 10
is compleie in everr way, being Rided with
a poimary Lonimg slider as well as with =
sig-noint switch oo the mowehle sccondary,
socwrabely wormd with compuratively line
mkgnct wieg, “Uhis small ceupler bes bien
used a member of tiews and operstes very
clicmily in bringing in wircless ssmals,
It s eagable of wanieg in wave lengths up
to about £00 meters w wilh @
small-size amtesoa
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oW WIRELESS WaVES TRAVEL
H AROUND THE EARTHS
CURVATURE.

VST peaple probatdy do net stop 13
aomehiler wlhat o preal depab of
snfth exists Elwdsn Two M6

lempr latange  relio-rel praphic  alations
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THE ELECTRICAL EXPERIMENTER

AMERICAN RADID LEAGUE
WIRELAESS STATIOMN.
Hy Frork C. Eerkina,

The ammomqenyir g illndratiocn showg the
giupment of the Amenicia Hadio Leagus
relay wirelesg stmlnm Thi= slztion 88
cpcratinn a1 New Rochelle, Mo ¥. The
arfisd fe ol elwe Siverned
I 1y pe, DRI Dy avir-
age [iWn wired hieisn of
aboie Gk oot mng a leagilh
of 180 feez,  All the parms
ot the fernal are éx[reme
tv well insmlazed and very
wrgngly insiplled to pre
vent damage by wind mnd
aleog,  Standard phosphor
rocpe  wiTd  amil  coma-
mercial rralalord arc
i,

ii may bLe giated tha
the dmmandyng b oin

e

= L L
. e

Fig: In |Basiratiseg ihy
when ther are in wormmemealiome with each
ather g, for witanese & the cuge Eiween
Sayaill=, L. T, 170 5 A and Naven, Licr-
many, Izcnzed mear Herline The approxi-
mabe distance between dhesz two et
I-'I:H}I 1||:|1-|_'r|:|]_ _:\....'i:'l,]l_lpi grarlome g 8,000
mites and, as Fig, 1 shews, the <usvames
af canb lving between these iwo stations
has a chosd height of 2 males. Y othes
statiod the lofty sleel 1owers smpportiag
the peria] wires, from which the waved ars
Ierated ar st aml, coly bave w heighs of
froms 600 4o B0 foct in any cass This,
of goierse, i 3 very, very smull percentage
af ihe cepth of the enrth’s curvakere adiker
'|.'.|:-|1|'11F!l Beatwren the fwo shliogs, ax willl Tig
porocived.

Soeveral theorics have beem broughs iesth
from time ot m dhe progmress al ke
radie art iz (3 ke preabable szl iy
which sl Dt dislame wlicless tele
araphie shpnals xre propepalcd arowed ome-
Eflf and gven cns-guarter ar magsre al she
earth's circumierence Many  gHerisge
zlagm ebat she waves glade over jlz =urince
af the earrh, 23 shown In Fig, & a1 A 4 AL
Thizx &8 maedd cm the esnsdesntion Bat
the earth’s surfaze aciz a: = charged con-
Juetor and ifes servee to eoide the wavis.
0w speak in thedir padn between the sea-
twones, L opamrer, the wavis pidsle, prae-
toally cpesking, eguaily in all direccions
from & grven poimt (o aboat an werial)
in e form of a wcircde. Dy e Tall
Hagpe &fe dapposed e glsle over the sar-
fae of the rarl 1 as Fif. 3 aneligales ih=

3 i
.IE'!:l::. ._F.‘H- = T

" J:,:;.?.:._r sirels n’-l;"__'-':l._T;:_-.'.:t:"??_,.#.
A= koo’ i --'“.'-.-\.
- A B ﬁl:,

Al . 4
et WY R |
I T i R
o ... iy
.-ﬂ'f.:'-":“"'"f— Ty
gl e
L 5 A, L oty )
Fig = Diagram Seewing Hes Wiicless Waves

Arc W."E-l:gd dFgr g Carih's

urlpge.

crarpoement falf waves of those choum Twes
15, 0T conrsg, i ilie carty proper,

I was Jarmerly fwlieved im0 the carly
ilays of wipghzs telegraphy that the wirs-
|i_“5:- sgsals were procagated betwemn afa-
tioee  (which wrere Lacated suffedently far
apart i that the mast of ame could ot bz
seen 5t the gecosud gegtion’ by mamne af
what was t=rised the “lasaed” e, ek ql
pp or eermexiing w oeanth el and alis

Vert Depth of Barlk Hetwes
Transaticntic Redss Statisns. b

giefs of o lkw. ifnisimils
1o, with o comdoragr s
pacity of Jon |=_1{:'I_ i
stanclard Navy fars in parallel), The retary
gip empiyed hes 12 moving ponts il
fye sfgtomary dlociTeles and turms ot S0
b B AT This allows the née of the ahowe
arall eordensers and gives zllq short wave
negrysasy for DMmler wors the s
mary cirait, which  fe=
piethiey with elosc Il-l-il'-:llﬁ:
through am efgieat owil-
Tathn  iranisfoomer,  with
igir Loosencie of coupang,
allugs beavr madiation on
a sngle peakod wave

It 1 hell ihad repeated
fests show & |r:|:'|rm'~.|1i|:§
ranpe aoof heiwens B wine
§4) milex umler any fort
of o] sl cas, 1=

all oiBer acle] bhodbes seich
alicl] we fome N ensikot
iy,

Acearding b the kel
srpentific thoorics of all
“wuliek, evin imdbeding sl
sfeel, e, thess
mally comaist o great pare

i ctheme clecirons; dhe
il [ e @i
H o ] ||:|r|II A 1E shise he

i chlicmes simnll, “Thas
thory was AL ome Limes
shroogly milvocabed 1 ele 0
Felent gt and iy galgatar, Sir OFiyver Losdge,

After mach rescarch and caporimemial
wark, which has progressed sefficlemy 1o
rive some hasis wpor which o stand, some
of the leailmg scientists of the day, incful-
ing Lr AL Flemicg and sdbicrs, ttow bl
o th pefested ety Theory B D@t fair
lopg distarge radio telepraphy,

Thigig gighpaded Lo aks |'l1!||:\-|" a5 followmse-
A e knew, the apismosphere of the earih
reughly  speaking, exoends wprand @0 @
depth of 44 or W midlea. Ao ehiese hoeh
alkitdes she  atmosohere  Didames VoY
highly rarchod and b is sesmecled that
viery Ebrong iofization of che eleMpang Im
these noper sirafa of the atmoasghere Lalies
lace,  This clecirifienion of the wpper
strafa 12 =sed by the leeiro-mneniiic ef
fecr of ehe =un's mave. accordisy (o pese
1HCOTI0E,

It @5 belleved that comeidering sech loog
diztance radia transmizsion as 000 aaled
the wtheds waes, a5 |l:dr|':.|.l_.-|lr':'| [TTeRT!
a alation ke Zaxviile, Lo Lo sdnikes apwarnl,
due to the eacth's cureame=  The waves
are then refectod From the hizhle ioniee
upper gfaea of the ammespbere; ala i &
thove't farther et the peflocted ware,
ek ae ar B® & the one that ix toleicented
al the diadant receiving stabéf, Jay  at
Naaen, Germany,

I'=a

a
180,

ssis leglish

November, LGS

ler very pond atmosphesie colitieng L
20 1 mdles is mot ar @l eilfud wab
thig ser. Tl iramsmitler i3 conldng En
5 polisihed wood ¢abdnet, 3 cosnes of which
mey be seen in the extreme loft of toe

iChyge.
i '|I:1II|;-EL- i a special locée compler mesd
waves up to A0 megess a0 b Ldle aver.
Thie locse couples has & very long sed-
cnadapy of high mduetanee wales, wincl
perntits tuming wathous usiog mach capae-
v giegas the sigondary in rhatl cigouet;
practically oo capmcity s cted aed this
mitho:] has bain fonnd to |,|||_Ir|||1ll o e
tonger distance ia workimg -::]Ilrhnl'-_'-' wilth
adioes, Aleo the kading dmls il 1_||I.L'
bt peimacy sl sccondary, and pariicd-
farly endeavor to balanes wp the sevnwlary
cigcuit with the use of very Linde tiI-FI-'.‘iF-
Thiz method s tme of the secrets af the
remarka®le sepaitivencss of this et

1 i af interest o mode that Mo, 20 wire
it use! for hath prhimery asd ssoomdary
of the loos: coapks, A bwe-itep amplskes
al the Aadinn rype ic mwd D sonncetion
witl aa Audion detector, This smplifier
embadies some originl ideax @ i Jeiails
of constraciion,

It i pointrl omt ot there B an origine]
arrefigesnenl of knob gwitches in the ame
plifier cgeail ihat allows {ior ihe st

Froeelieal Rilis Bolay Sqastlen of ke Arsprican Hadlo Liague, ol
e 3 Mew Rethells, M. ¥

timie e acival pracisiel o champe frem B
receiwng a1 det=ciog glong fo any sop
af the aplakoation instadly, ‘withoan rg-
movieg aml repdacivg telephomes or dis
rarbime Ay aljusimene, T!l!_l. I!h":1!'||’!l!: af
pIvEUCimE TkEEErancous :||"'||'|!I|--|:.'||I|'|nl' %€,
the peveres 12 of grean converienoe aml s
percknce, The whole sation was desenc
with the idem of service om Bmpg-distaang
mdia “relay” work. asd or remarkaily clfi-
et o operation, L commmrisnn 0 rifeces
may be bad by noting thal Koy West sin
tior, WAR, can be heard amd copisd essily
15 feet T=om the aslirery dclephoncs, whiale
Arlimgion, MAMA las Tevn aoqield deer
10 foet diszant from a lond-speakine tele
ahone whem ghiz wad hookesl mjE i ilee clas
cwit. Hozula® woik has been dene with
statiema gisdn= Tsinchi moile m a Jistanee oi
nearly SO PR s,

TO INSTALL WIRELESS AT CHICE-
ASHA, OELA, HIGH SCHOQOL,
The Chickaihz (Oizy High Schaod w111
fmsiall a2 wirckess rebezrmal disprtehing mnd
recotving eaiien for use in the school works
Tl =laiuea will Bave safficient pawer 1o f=-
coive megnges from the Arlingien wizelees
st aed Lhe Fastern eaast ane Trom slips
S meles oat I else Codf of Mexleo, The

LD T E L [ B L |r.i|]_" Ton Tissiess
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THE ELECTRICAL EXPERIMENTER

to Build a Wave Meter

By Samuel Cohen

AMY radio experimenicis have an |Rise s ianes, ax elmpmin i :I"::.l:_ 2. The raars
sden  that the comegrmpction amd  plype shafe (2 16-inch dameter sgoek| s
e - -
nanipalation of o wave meter 32 3 sl in Tl 3 aml slatismary plave rods,
diffegalt matter and therefore they de o6t of which cthere are thres, are mnde in ihe
veally haoilid noe ]!n.'--u--.:-1, ilie visnslrmice ssrw manner, #1815 @dwan in Fig 4. Twa
IhzRalls of Wavge Meler CosMiser and Indestancs.

tian nad operation of  wave metcr i3 30 i3 of washers ase eonstractel, Basheiy,
simgple that the povice operator may mes it the rotary plage waslers, as shown i Fie,

Fiesr mndl foseisess, & wave @moler 5 an
insirumasae eamprisiag af iRdedlanics LR
o wanable cipactty and an indikating e
v, dnch 55 @ telephesie  pedeiver  GF
wacuum tube.

This sriacle deals with the constro-iio
of 4 wave meber, which was recentdy buald
amil calibruted by the writer, The hoilider
ci ks instmpment Cosa nal peeciiarily need

to calilsrte Nl wroe weeler, o e shaoald!
oometreet b asfonlsiE to dinménmods paedia,
fm'r@m#m‘." 7
3 o e -
fom i porrnied —4d
e re o - gy - i
i = ) ;
= s
|-
1 -
".; ||I‘ . \
i i g S

- |
fdien g & (&)
Tig, & Ioductesic Coll Makoellp.
The writer zivises the mamlinlics of a
gondl text=hook trestice on tha nenipula-

gion xmd coastriction rHI taeps awerers he-
fare boilling such an instormentd

The first thing ts baill iz the condenser,
which 13 of the rodary nir diclestric type
Very lirdle explination iz necessary for the
deseription of this candenscs, as all 1he de
1,.:-“:.. Hie :J‘I:lql' ‘i 3|1I—' W _|1 |r|:'|.\,-_'|rlg' l:flrt'u
rofary &od B h*-:l.ll ates of Me. W B & S
gauge wlominom gre made aocording o

the stitionnre plate washers, as Fig.

-.-. am
When  all

i Hlvesrranes

these  pagla have Dbeen
fivale asvi ralely zsseible
the eatiaeiter, Fig The
Tod ary ilafis 5en tlated
by mwwmms: of o Bl
srrew.  The b, FiE T
iz maade ol amy ingalating
mnterial, poreforalily  Rard

< gaisleiser
Bl I._ iranrled
Biv isinns,
I_':I.::-C"-\.'ll_'.
]!:'I.!-\.'l".

WL

4 %a
hat s 127
aff wm W |r|1.|
liz  maxikkin
wiih ik
totally  antermeslied
e fied platcs 1= DiEFGIEG
irera-Tapada, AL L3 ecale
dlivisiens the capacicy
wisild bBe hald thae wzloe
. . E i

i mirofarads. The wave
ledgth can be ealeilateg
y H : -
fiom the nmual fommmias

WL ln meters Il il

o L

g, # L, o,

: T

We aow come 1o e In-
dacianie codls, of whick
nehs art [Wwo, [ hese are

shonm
fiinke-g ||:| al .'-||¢ =,
paie £abisiantal __|r|:'||'-:
sehing or womles g
arte bo be owsd, ':l.|l||;"|t I':..-.u.
am oexact o tsnle diaceeie
of 5% imehee Twa =zuch
forna” or tines  are
neceigary and the smaller
newilande ool cogisisis
of 12 fums of :"a.'l o0 B & 5, enxmeled mag
2ot wige, wonml oo iy evenlly, wotl ihe

m elernd =28 o their
sl
.

Figp., % Yawe

I'I" IIII‘ Ll an

wirns clove togecher, The secovd or farper

col compiats gl TV rerma of the same sirg
magret wire, wapind on evenlr, with e
terms eloae tezether. CIRe €mla sy receive

y fewr eoars of black shellas o I‘:l_'l:l hod]

the windutgs Grmly |:|I:...'q. 1t 15 alsx a
good id= to bind che coils with white linen
tpe of wigy cerd, 26 a8 o srofedl B win
from Injusy.

Bosh coals are provided wath bwa Lrass or
oaprr Hllachmens straps L. The dlrawsig
ot Mg & indicnies haw lh-:J-: phuzs arc at-
tached to the card board twbes Ty :i'n;:-:y
bending cne end of thee oves ns indigied,
|I||i i :"-. g 0-32 mEmehioe gorew i |I.II"|I.'!
hoa g i bee olhicr swle of tho
ard ring o 3 lapped hole B ke
sirp. These strmips should be ofspot
mches amrt, amad the two  fermaneds
¢all im cigner guse saldered fo thom,
Filbe TETTI incal e esarle plog, Thee sbiis 0 e

I.,I"l'l i Llll,. LIFEE DTG .'|I!|,'|| ik oOEIFsE, 10
thie .II il ||Il_ (ELL sl fhe aasve meisr i
At

"I"ll.\,l-..l melelanees  correspul o Tiesge

made by the writer amd which ane desigued
from stambamls gz maile ng ane desied a0
a Siemeng & Holke incductance brilge :|||:
the ralin Ialwrabiry of dle Colleese of o

City of Now Yok, l'.q:- szl or 12- |.||r1
i togirs, cdlaelaeee, wlile ol
] | osee, Bindsicrange,

1 |'||'|-;| F] F RIFYrS ||1-||I||.'|1 T
rJ|1'-.'r-t1|' wave lengths, correspoidimg o
T erens conchewser ressilies, Corve | osas
plotted  withe the small  indocioece  coil,
wwhile carves 2 aal 2 refiressrl tlwe rase @l
the targe inductnope eoil, It B owvery qasy
Fwen B elebreniis the feanmaper ¥ |i-| v af

aling qhe scabe esgiing

{ the condens fercimg 1o the
ot the coadelscr referring 1o Bl
turves héteslth reproditeed, Care @ienld
ke faken ol Eo wse Ehe wrong carve, as
they have enticdy diflenmng valued

Lis wave metes by g

Langia induiramees pmd Capaciny Corves dor s
Wigh Wave Meicr.

1|| earve Moo 1 was plobted Bor Ehose

EUREIE WAGEs LF 0 S0 mne-



g2

=arz ir I-'II-U::'}' or mre, o die= 1his HervE
aed ity eqoivalest wavs lengtha 23 given,
she variable comderaes ol the wive imeter
anigad be placed a3 & gloss or othee jar, sa
thei the maving s _ﬁ.h-!-ﬂ Lalzs will =
immersed In @ibos o, L hE s the
mp.a_:itj.' af e mielenser awmisl hoe Lines,
and hence Eives g3 greater nave length

THE ELECTRICAL EXPERIMENTER

terel, preferably Rard subber, and wroed
ut in a bihe, The dimessions are given
Kext mark out a circle haviny & rading of
1%, inches and an it layy oul evenly 20 poings,
ard wsen et in them @0 braes pails haviog
H-Incly ghank. Afier havioag deoe thia ohe
gain & D-inch brazs oc czpper washer C and
mcuit b garedally aa the circl, se diown,
It i3 fosbesed an place bw

f.ﬁdv

means of three brass sercws.
This rmg 3 usil f0 connest
cone of the and conneglivas of
the wiadingz by @ bfish, 23
shiwn in Fra 1,

A Y-imea hele i3 sest
d=illed B oehe ecevter of il
tecl A, amd Mo i foree B
BLrasg mbe S ineh lang kavin
an miernn.  dinmesep  of &i
jeet,  Inea this brazs tehe 1the
shait L &2 placed, which i
made from brazxs ztock, ard
; detnila are shown in Fig, 2.
il The conime: maker is vow

Figa. 83 el 1L
mitting and Keselvagr Cissuiti

rasges with the sime industanes esdl, b2,
Thagnrn el woile 103580 ens. i

The dipgrnms at Fige 16 snd L1 Indizate
hipw the wave mefer i3 bosked ep At Fig
16, wsed, say for seasurng the sending
wave bengil, the inductanes coil 1 of the
micter i held jas glesr amzugh o the sesilk
iy helix b Lhar & seadodde sewod i3 Seard
i4 the telephome receivers T. The varialle
rofletser 14 regulated or tarded wnfl] e
fadest figmals zre beard, Thiz Iz e
pioil of resonance in the waws meser <ir-
nit, amd the sarrespomding  waue I|-||,5_1_I1
widiie Tor this scsting of ihe ecndenser is
read off from the cerve O W the conclenser
readiag was, =x B degroes with Ehe |:I.TFI
iaductange coil in use, chem Ly suding L
wave [eopih vertizl line intersecting I.:‘H!
curve 2 dfor lerge inductame) acal Lw
fa:rd comdemaer horimocdz] limg, b &% £6E0
thz1 the ware lenzth is 1,420 mriees.

In o smmilar way tw wave longth s
mezspred a* a I\:I_‘{"«'I.llu."alrll.lf‘:ll (BT i]f
11h. The wave seter ndastaines eoil i
plagced i gificicwly dlise proximity be tix
lease eoupler codla wrtil the |'.I1|::l1'|:|i:|1n.|r Eig-
vals vat dw leard im dhe moter "phemes
The vogiable ccndenser if then qureed ustl
e signals are heasd londest asl this gon-
demser setting in degrees, referred o the
ourves (o Fig 9 as explaimed sbove, grves
the eqmivalest wave lengrh in._ meters,

Anather eaemor ecthad 0 vogoe for
mezeiaring pecedved gignal wave lergehs !:’-
as follewe: “Whee a cortein ababicm 13
tuned in sharpest on the segelar periviny
set ihe imatruments acc left zlone as they
get.  Thea the ware muter @ Lraughl seai
the c:u?l.:r, cte., and by cxcifing the waivg
mefer ercual I:II}' l'IH'IlI"I:lF"E & ligrrer wis
brator acreas it 4 B8 podsibie te hear the
meler  odcillations by indaction o te
'|i||-'.-|:|:'n:, af the regular receiving set. YWhen
the mstes signals zre Feard lmmled, e il
is 3t to the wave longss correspondices bz
the seting of the raceiving amarnine

From the duta here given i in poasible
ta eazily fwdld a wave meter walh any
ratary condensér. uvsimg £oe stascard in-
Umchances here cited,

LOADING COIL MOUNTED O

SLIDER,

A minbyiues losding acll which is placed
cn tap of the loaic couples slider ean
readily be made, and at O game tmp have
a fair |:|.||{|: WAL I.‘.'I.'IE!:‘I. This insdere-
ment has bees tesed omt Enopevers] com-
mercial ragdm dalicns very sucoeasfally,

By referricg o the drawings hesewll

iven il comstrnciivm wall b -jll'llt' =

ent, Firet comes a clreular f2em AL Fig

v wbneh s ameale ol s :lnu'l;FmE b -1

DHagrams Tor Velay Wave Mstér on Trens-

= made az m drewing E.I'r.']'.i:h

iz thea saldered Lo the =imfd as
SEE,

"'-.'l-l.l.'J 'lu,lirl,H fl'lh.]ll;l.' wah =1 I'||l,I H i ]
gary detuls, fhe wicding 2 next 1o ke 2on-
iidered. There sre A §relinds i L :illlll'III
el Bhe coil, The firgr winding sonsizty of
'.\,I:I' Ouirais -u[ T':l_l HI S C,.\, l:, el wirs.

Lagding Col Maunded nn Toner Sldes.
The one cid of xig coll i brought to the

brass washes © aad r.lIII.IJ' :n'l‘-l"i'l':'l']l whilr
the other cnd @ seldered to the shark of
ihe frst beass tack, The =eontal winding
comsisls of 15 fugns of the jame swire, and
the sannectams e maile will Uhe ficst
gack, while the athes jaiks on to the second
1ace Al the atber windings are mads ln
thz same -way, ard cach winding iz in-
coeaged br Gve LEEne z

The shaft is then acrcwed en the alides
and carefully adjssted 10 gee thas the cail
arotates casily amd that the awsiel alade
mabkes codbact with ¢aeh polnn,

Mew crmneet the acrial wire 1a tise boual
binding peat, whilz the <oil end wire Jobns
ke reguar reociymg cicemt. Bx dzicai
ihe reel the wave Haghk s rtqufmd. an
alsi tlee slicer cam Tz nedvEd back 1“.'1
fartl.  Tws meibod of I!upi'n;z 32 wary pll-
elenl anal al ihe same lime saves some
space, osides crzhling two nprl‘nlih: L
b= mecomplishe=l by the Daml inoone posi-
don

1IThiy decder has devn drocfoped Ly fihe
Bugewe T, Tomey Lo, mlich has pafewis
pendiac gm TR

MNovenber, 1615

FLECTRIC YARMISH.
Pawder soene ecenmon gealing waz in a
neetar, pacs the {rogments in a botthe and
gaver with aleobel, Eeep Ina marm ples
uritil all tke sepling wax i3 dissclved. Thiz
vargish may be need o cover magiets ara
mther paris of cleetrical mpozratus,
Blbrlc Comxni
Mel: oqual parfs ef heeswnx anc romn
sogether amd iz in onesfoucth wf (heir
weight of rod ochre, surming waill well
mixed, This cement is used for fastening
Lhe= ||'1i-.a.} sarlions of Hectricel imytraments
=0 thels Engulating supporis, et
Conwributed by i
ALEXANDIR V. 2CLLERER.

THAT LIGHTHING 2WITCH.

“Exery goenl nmaleur wireless sation has
a tiglifrang silch 1o groand the aerial with
Toe swincli s weed bocausc gt dzssipates
afafie serinl currests before they have imd
rme to anumulaie iaw g Bexvy charz
ard thus arevenie damage to the Luldinyg
aval et

The wire from the swidich o earth should
e ow Mo 4 B & 8 (abowt % inch diam-
eler) eooper eonductor, conmectsd om Ao
ot ishe of e building and aking o siraicht
cowrse 1o the and p-ape-.

Tlis “groand” shwoold consis: of a 13-
fa01 by l-imch dizmeter iron pipe driven
imlo woist carth, or a li-isch arqm..'::f.ct_‘
of copper buried G dees ceep,  =ome
amatencs use 2 conmection made fo 3 well-
pemp (iran pipsl, bet lo ane case the o=
neches mnust B aaldered end fased.

A LiB-ampere, 2530 or Skvolt 5. BN T,

swateh 1a amccified, with the cenal cmmectod
10 the blade, the groumd fo oo jaw b
the moparalus so dhe other faw.  This
switch mav be alaziied] from any elesrrical
yapply compaiy, bat iB arder to stand the
sending vultage e bose slumibd prefersbiy
be made of marde or porcdlain, The
chwapael way do doihis iy o I“Ell: A slate-
hase aveiteh aod semount en markle your-
-
I the gerial proper iz com d af four
Mo Vb vopper wires, thea the iead-in should
pansist of four Moo L4 copper wires or a
Noo 6 D& 5 solid wies, stranded cahlz
being best of courae :

I order 1o protect the switch from he-
‘ng theoken, it should be fastened wath
pepews 0 & mox with & Basged cover, ard
the lead-in fastsmed by i msilarsr hefors
it reaches the switch,

Thractical Mzihid o Installiag Lichining Sepch,

Bain can be prevented from rumming
down the lead-im By making- a ball leop
im is. Contrikabed h:.!

WAL B COTTRELL
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.-'Lh.' EFFICIENT DETECTOH,

I opive Lecewich skeich and desesiption
-:r o simple yes elficient detocior, made
frm a dpuble-pole single-thzow "awitch,
which 1 nm sure will be foand usedal (o
e EITELET,

T T I

' | | | i
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DeeRector Mads From KEnlfe Swiich.

Procsure  a  double-pole,  single-throw
knile switch; unscrowr the hinge post snd
place a washer between the Bagr amd jumt,
# a3 o allow the switch bade 6 %
swung from side to side to faciBrawe e
adjustment,  Before replacing thc surtel
tizde, solder o it a fime wire ool ual
cther phesphor-bronee or hrass, to make
gomtace with the erpsial. Now fake jaw
post and bemé it imte shooe to kold the
ervital, ag shown in Fig. 2

1s gomnpletes the detector; ihe othes
gwileh belng wsed to shos tacitenit gl -
tzctor while sending er it may also be coa-
vorted e oo ferectar.  If dhe roostracior
has means of almr' ciropiting the deleciod
on the awslonaa s I.|.|| il il s I'lt'l!"1
e 2dded detessor, he mov mse o sinale pale,
H-l-b]l' Hali ywﬂl.':l winl will rof have ta
change Dlades, g3 inm the cace of the
couble-pofe, single _l||:|'ru awikch, 'ﬂ'ElEr_l:
the double Bace will hove o ke substi-
tuted iy the aimple Nades, Conncocions
are shov. ¥

Lomtri el ]l_l,l WWILLI AN GL]E“_

fi HAMDY AERIAL SWITCH.

The follewing instrvetions will be found
very serviceable for comsitpcting an ifi-
ciemt and simgle merinl switch at & very
This switch may be throw:

romizal o5,

Avalad Sl cﬂl'llg.l:'“ml of 3 PP 5T, Knik

from trapsmitling to resciving. ond viee-
VETER, VOFY qulelely and sasisfactorly.
Ubtam twa doible pale, single throw
p'n:I-;L-l;-l acid E:';,:'n: i iy e ile arm
and place bwe Ligs oeer the orms and logs

A HOME-MADE TUNING COIL.

The pmateur 38 ofien bBampesed by the
jaek of funds and herefore che twning il
berewith dereriaed will be fousd beneaanl
f= gvercoming this embarraiiment,

firat a oylinder 4 inches in diameter i3
made :.:-Tr cardboard Lo exted witlh pas-
affine fo imsure pericct insalation, or, hetics
still, 3 woaden cyliftder may Le used.  Thic
cplinder skould be 11 inches long and
wound with a layver of 23 o 2 conpes
wires woth cotton covering.  {Enamel wire
will also bhe fomid efectmal), A rod iz
now Geateld red ot and drawe along the
endl, thus tarning off the coifon inpalatiza
in two straight lices, each abowt YW inch
wide; tacie bare strips forming nethg whers
ihe slidess moke coniagt  For enamel ine
1.uJ:|:i-:|-|| mmel pRper serve; to remove the
goxting alang :h alidze patls,

Aconveni=ni size fmme of -lach ;::-e;t
s then gensirmsisd, peroas the ends of
whi |E"11 are plazed two fragg i_|J|‘|.{'r pade, with
a slider o0 cach, These sliders are made
from pleces af braze BT copper aiely haleg oy
fit sk pod, eentact being sraduccd by fas-
enlag (soldering) = sirkp uf eprisg brase or
copper amia I.I-: under sided whale at the
tep o pleds of hurd neblxe dhowld be firmly
fuged o provert the eoil from  being
rapmifed ihremph the Toely.  (Sliders can

paralie very clwanly {rom any supply
B nl'l.r} The |||II|.'|I"||._I; jLLEELE | be girdi-
cered from olc drey ¢iils, and in the draw-
":'-H- Hirgeaninh s Al LRITY] ;1;;_'-¢|:ru|;_|‘
there bedng four tesminzle. By properkr
fullaawing the alwer direetions, good resalis
way be realized with this ol

Chatralval mil ||:r

SN

T

AL P DUNK,

LENERFE O Smes

A .I‘ﬁ iﬂ' A

A HamesWisde "I'uﬂ:hI.: Gall

SMOKE STACH SUPFOETS WIRE-
LESE AEHLALZ.

The kbig smoke stack at the Tioish Flzc-
trie Lo's power plact at Calveston, Tex,
wai probebly never intepded Ly s [=signes
te be wsed 05 a mast 12 hold wirekess acrizks,
bt §t bas 'F[m'q.d a 11,'.||1|||-an|||1_||' En ol thing
for the purpose, and FEERSEE T oW hiz=
JI:_H_ tranamiited frem the iap if tlue sl
stack po points oz dar away ag Vera Cros.

Esxcept for the wmireless on the army
iranspart Buford, which was in conimuong

I:ueul.u:- all threugh the recent storm, the
Lnrr-url wireless plant ag 'r,Ju:: ]!'1|-'|1. posTer
houte was the only wireless in the Sty cons
nectig Galveitan with the ogtside woreld,

The Marconi assials werl |r_|u,'n |||'r=n5_
the heighs af the stoem amd Maneger Camp-
hell Tinimedias r|f gl 1n- sy heeigium for an-
ather place from which to operate.

of the gther, Then tighen 1o F."I-!I.m:r
pressuce dlesived. Sel the switcles al right
l"-s'ﬂ- apd fazren to either a wall or :|.:|Ir'_
]r Ysirel, 2 special base may be made
for :hiz purpcse, a3 shet |'."'t inddizataa
Thiz shemld Be cemposed of o hlogk of
wood, Vix3lxl laches long, serewed at
right angles to amzther block, ’n:r:?i‘-r:-:-l]l:
inzhes loag fhe cocters of 'rr['ucl:l m
leweled Lo i1k wihice @ seaier effect a%cn-
tribated by 1% K, WALKER.
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!l- HANDY DETECTOR SWITCH.

L'kavg Epund ke followimg swibch wery
dedifabl= for 1J1“'n.'|rg; ore of 4 mumBer
ci dcteciors into ciecuit,

Thig can e r:_:_nl_,.' made by placing some
cxaladed  emetricge ahells en a weenle
bzse, 05 shown I gkerch, snd concesing
these to the twe pices of brass by means
af the heass sirips, indicated in ghetch

e | H"-féh' i Sross

&

Unfgee LMticier Swileh.

atlaclhal, The sliling losiss  strips are
civeled enta o piece of shezt fibsr, thronga
wwhich is Iwred o Twlee A rel is poessed
through omd conmested to the wood hose.

Ti is ibew Twemt, amd 0 desired 3 handle
lm_ﬁ be piipelsed.
r figures froem 1 o & repoesent the

:nLIlr akells and ausbers of detectors ) and
the feizems A, B oane tler conmesiiong Tor
s phoses and imitsiements,

Contribeied oy GOREDNON 3CHALUH

A SIMPLE TUNEER SLIDER.

The ifcllowing srticles one requoired Wr
aake s handy linde alider: i

ploce of hord wood W in x ¥ in, =
2L A, in 'rﬂl.n a grovee 3 oo x b,
it s sa nllow slider to pass ..|'I.T-\.'\-1I||_I"|I A
sheel of 8in of cepper % I x T in b8
Fted aver thiz grosve amd serewed or
nailed cao. as the constructor sces Bt O
this & seldered the slider contact, which
Has 'I_nn.; 1i|m;-:r]_'.- sheped and a %% in pro-
jecten allowed, e grder o make comtac
sith rod,

This sbider works very easily when sk
slider comtact is made of & thin bus Bex-
inlg pleee of brass or phosphor bBronee
The hard waed handle 15 now given a oot
ef hellaz apd the flides i3 realy for wer

Contritured by
CARL LINXWEILER.

Tuainig Coll 5lider Mede Trod Wand,

TIE CHAMPAIGH, ILL, WIRELESS
CLUB.

The Champaign Wireless Clab, al Clham=-
wign 1, we organiced Aug i, 1915 It
a0s mime members:  Slaprice Lee, i
?En...l Wwalter II'I'Il:lr" fill, 1{#-]:1:‘.,.1%?1..
goepl Tipiword, secretary Ernst 8,
freasniper, sl Me 'IlnwFl. 2, Hell, &
Beoatic. 0 Bucleer and N, Chatman,
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Thasx -|Ir|:|!|1'|l'|"|‘l will mmerd the [ellowing =anckdy prizes: i
sarfle ol i$ Lo -:|:l:l.||||.'|||-|:| sow (Blugs with old ardtrasus or ekl asilzicl asel e Iky mear usciTL pracuical and origimd ides satmino
For she borr iteay pobmigted & prics of 850

The Kea &)

1|-| g Edolors .;.i Ihla sparirent, o wenthly

clhaal i.'ll dran i
FIRET TRIZE £3.04,

AN ELECTRIC SQLDEEIHE TRON,

The |'|,-Ih.'n.1|g is an electric aldesing
icpm shat 1 have !r'u.ld very macful and
part |c11|.|r'l? acceasitle for aw'ehes, eorness
ar right pl accs, 2% will as dor uwsc m ordi=-
mary raldering

M oA sior amel!l carbon pomeil,
inta the end of 5 ropper anhe €
ammall weaden Ble hondle, drilled cut, 12
1haEi the eojjer inifw i =lile in ;||'_1|!|1:|-_

iarecd
Ckoa

Tl J“ . H-"i] r
1 H",I | 1;.'
AT '
sSeirm —
. b L
i_|| : o -
| |
\ -
Rl MR |

T

T -
AfE I¥pe Eleflfie Soldering Iron.

At D is pecn & single eovesed condueter,
saildlesed o e eiiper Liwhe B Sifia
variahle Tidasianie conl te reguiate the
Cidarml 5 r'||-||1r|r|[ at I, while B shavws
a 5'-'\-1 ch o7 breaking the oircoit. G id
the odere thar the artsele 1T is g2 be anl-
dered to and 1 repregeats the seldering
If1|:'|:: ar il ||-|'-.i:'r|.:. wililer via Iee  jazad
with adid, arovided a emall plese iz eat
off and 1l|.|.l.‘|:d o the article o b= inl-
fered, At J s showa the “are” formed
hy elosing the cirouit and holding directly
aver the zricle to e poldersl Bk Lne
atl=rr imzeleied wire o he groanded o
the article heing soldered.

This trors mnr be wade cither lasge o2

small, me che .||uI|I|.-r i A1, 1 bawe hail
fair suedsss with 8t and feel sare that
olficr amaten=¢ il alea Fned it efisien,

Cotrsbuted by
HAROLD =PAULDLDING

T RORE HOLES IN GLASSE
The fellowing mothed of making per-

Jormiioia 1 i wh glage may Tse il BiEleFral
 Take on olil trizngular fe and break n.'-l?
its G alwme Yy oin. from the end, Ploe

g shamk =ne of the file 4 & Lrage and
iz it ax n drill glagz shauld lee
dlrilled sloscly, dsmg kerazenme az a Izl
cal. M first it may be found rather dif-
Goult, but aiter onx starting the sanpz of
the Ol ravses i jo ser a3 3 reamer,
Contribwtied by W, K. CUVUTRELL

FUBKITURE MOLISH,
FHerewith is sulimitper 2 E..-rmlﬂa fur
wakieg o cheap fusnitnre palisie which will
be faard very elficagouss One-half ;.:¥]h'll
pasalice, 1§ gallen light lubriceiing ol
drops of gl of eeda-
Comtrilegied 1+ MONROE MILAY,

serizy af prises will be swprdcd,
2 8300 pries. and dor rhy third Beat w prieg of F1O0

EXPERIMENTER
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IIEST FHIEE, $2.00; ZECONDT PEIZE,

SECOND MRIZE $3.0d0.
AN AUTO I'dﬂ"l-TTEE;' RAMEMITTING

I give below o dessripiion ol an auio
malhe Lr'-l' '.'.Illl:|1 :lrl:llr||=:| CFoImAy le|iEied
:-ﬂn‘[‘l:l:ul-.-.., 15 rﬂl]_'r Y !lmlﬂ-l:' v

The st comsiderstion je 2w Tase, This
i andde of ook dxix5S mncher wiik den
ainsh bedes, al=illal el connieramk, s

thown i Fig. L Tise beeer A Fig, I.
|g aarmp ll'|.l_'l| r_ljI a .i—l:lll.f 1 aIpitaTe LTass |'.'-||-|._
drolbed and capped, a8 t:hl.m'l i e 2.

Th= cowbacies » amd I (e P oare for
dusher, A semall silver picce aboat J inch
it |=|.-IIII:"Ir.' it wnlfered ra the cemider af the
Iever, Y pch from the ond at XS The
olher contaet is saldered o the seeew in the

past 1Y, Dwoosnches Erom the end g J-inch
f J-r.{prlr_q - ---j'f e
I
- Pr :
N ra{?‘ﬂm.s rl
+ ¢ i A—I.'i?.
L E“" t.ifﬁ_ﬁh"
L _:-I_F__‘I__
be f e fgan
| Pt Bl = ?"".---{-.-.’.L;,.
FiG @
Fig, d. MAswpmbipd Awlomadic Telegraph Key,

hole 13 bared, amid ke shds ke fereed 4 sieel
pin, as Fig 3 dercis, Toas pin fsros (e
pivet which carries the bever, Thi MwET-
ings are shown in E"l.; 4, while It Fig. L.
it & picce of Yeinch hard rubber or Sber
Sheer, Gnfshied ms llisadrate] im Fig B This

- Ct'ﬂ-‘li-f {..,-

A0

Tac artichs nesd nat be very cinboonbe, snd reugl shecled ade sullacizng

- T — — <

Ligtslls ol Parga Pes ..-'IEL'E: Automatiz Tele-

Zraph Ky,

|5 {241 letiey 14 I,||-r 1|.'rl|,1' ||-:| s Aal® agiew
* meh lene. At B omay bcoscen a haed
rildaer I-cll:,- Towile

The sprime L, Fir 1, iz made of phos-

THIETY PETFE S10n,

c Sclrid kdat
We wil] Mk the me-

LI T h.i."lh il

'III]'RD I'RIZE §i.06.
FUSES FOR BATTERY CIRCUITS.

Aogmall fose for bamlesy circaits may b
|'|..'u.'|¢ ol a smzll piece of tin=foil. Ttbf' HEE
fodl fg eur im the form of a narrow strij:
al conpegied lerwesn two hindimg post:
Itz gize will vaey oecnrding o the surscm
i5 haas to carry. Lonimabctod by

W B COTTRELL.

Bulbary Fuded Made dram Vinakail pnd SNica

phar bromre abort "-.i: 3Ear B &5,
anl A TES .I wx'h inches,  This makes
sombact wity a @ ||:|-:f|1 diamerer zoaml pioco
ci silver, scldersd imda & Drass cup and
oleed o L the epring :!'.n:n||:|]| o dg-ingh
diame: er hole.  The woght WY is o a.Jt ol
rass, lax -1'; inch. A slot 1% x|
"1 certer of the 'I'-c~|:|:r'\-n|. e inck deep A
sel-gCren Lr. then placed in ooe side. The
spiatg H a8 a U-alhdped rpuu:w: ol phasplier
hropze 1 el long aml T m:h wide, On
one sule of the "L the silver comfact i4
soldersd and a daeinel bole is drilled in the
paher afde, The spring 88 fmsfcmed by
means: 0f an A% corew o the post G
T four ponta K, F, G GY Fig 1. arc
each 1 imeh lomg b Yodech sguare. as
sl inm Blig, 7. 4 !.;I-'rIEIEh hobe ws deilled
L inch deep in the bottom of cack amd
tapped for an B4R seepw, Foar Sad
psrgug, ol knerded heds aod lecl pus
aboat 1 inch long, are requoired for thesc
posts. The posts 2 amld P Fig. 1, arp
1.|:|'||'hr' fo the others, cxcop that a hole
sa inch I diameter iz d=illed throvgh she
post ak the top The sirews o which b
sprisige are Fassenscd slide i these hales
The two screws arc withoutl heads, Jul zoe
Arred with knurled lock o,

The springs 5 med 5% g L arc mode
of Neoo 32 phoipher Bronee wire  They
aee e mech tm diamcier and % icch long.
ke end of «ach spring is attached tp one
of b screwe and ihe cdhee cnd (o shz
bever.,

Cemnections are made beiween the posts
E' and G ard one Winding poet; also be-



Sowenler.

100 S
tvween ghe lever bearing and the other
hinding post

The speed ar which the signal: ca
iedde ey be varied by moving the w

Wonbong the spring.
Lontribained iy _l L., GHELEN,

"SAFETY FIRST™ ON THE MOTOR.
CYCLE,

Here §2 a samepl= [ttle II-LI:!.{'-'IIﬂ_i'II-:. t:i'E.
|;|||:||:|_|}'|||._-|||: wl whh will maire giders of
oo wehicles oEmisist nl.'l.'ir_t':F _'--'|=u:I- 1marm-
ing shurp commers or when doivisg througa
dask pords in the coumtry, or othermise
Thizs devies omiiinies » “red” seor Iymp
and two ped arrows, whedh aré InfEIIE.iI':_1!,
illemingied iy che coach of o batlea The
codialrgetion 4 a8 Tolloves: 2

First make a sma'lssized wonndon cal=igt
it Txdad miches, Take a piece Sf &ard-
Faard eml o the abeve dimsendons
with o sharp knifs cut ooz, witl she aid of
a rifer, 1wa arrows, leaving a spare sgooe
in the cemnee Yo the rear light. The peo
sipe @ofid fod tiesne paper, o1 beller, =aee
rod phyes aad glee firmiy apoinst the fome
4 sk serows amd rear lmp o dbe cand-
Foard ¢ emver fod allow goodry. Now sorew
i Uisee mimiature Emp receplacdes im O
Lea &f ihe cobinet: fasten the Lanaps, make

Redf Leceoffard. Wanden
Tail Lamp_,  BaEra TweIin. Cabine!

I '

Hattories

Tl Lemms @

CRzetsie Bigas fer Tadl-End of Bieycles amd
Slstarcyahis.

IELESEITY DO erianz arml tack the 1:-"."'-'!'
Foardd cover o the =wse 21 i:-:l.'-i'lletl'-'-'l'i-'l
carper tacks, Ule wirieg is ey ‘-:I'-'l|=!l?
anil the bFasiery pwmy be clamped on the
main bar,  CTwn puesh-lomitones, i ased on
avtomabdbes, asc atteched 1o Lotk handles
wars =nd et i oevamevtion adth the gore
seapandime light.

Whesever {8 b2 desiesil vt oo cors
rain dircciton pether right or Jedtd she
corresponditg L i |I'|-| eill ; tle hgiat
;': fos W3 and @ny HIE :.'.|:'|!|iI'J,_' velyicles ar
wilestriars are fdarmed of the intetions

al wherealrovts of mid mator wehicle,
thereby obviating all danger.  Cmugrilmtmb
b WiILLLAM WARTON.

SIMPLE ELECTRIC EGG BEATEER
FIT: ANY BOWL.

A overy -;!mr].,: i:-':l;l:-iq era lweater can It
menle af Teome ard at awmpll expense, a3
ehawn In the drawing, The g leater 3
ao wpsbrected that it fils Dewks of vary-
ing gized, thes adding te 12 fomcerence
apil ¢ ffechiveness 2

Al thet i nesded 35 3 foy’ ebootric
vardor amd heee sisces af <l wire. e
e Tor 3 haralle, one for the Hlade: and
spe thled for o leg o suppork &= shevam 19
sl lustratice. Tlhe mofes dray Se o

THE ELECTRICAL EXPERIMENTER

agur] :._:' ey Latersies o i Ier aifaclymd ha
the elesgsg Bght System e gafcms will &
“inE -F.i-rHjll;.;" tragisiariiter, 1§ Tapesres coe
necd 1key shenld be placed an § shelf oF
an the Lack of tie fable auwelicd o the

SRR | [T :l

i mnllﬁﬂ I'.-l:

Home=Mmie Ekctilic EggeDeatri.

. ——

moator by a Rexible wire of sufficient leagth
it allow the beafer fo B nsed on any
of the table. A& small swiwch should be
dnced on the maoter or within fedch af the
elf hand

Thiz machine will ™at any mimber of
egEs i 2 wery shorl teme dnd 2 adoss Bod
got Vrired ® Comrriheied by

HAMILTON A EQOPER.

A USEFUL CARBONH BATTERY

EHEDSETAT,
"'I.;Ll.'l)ﬁ[ diddFiAg 0 Ll Eruie l.'!ll!i.'E'I'HElF
elhcel ehesial wildl il thar ihis one

will exeeed ihor expeeiniioas, both for
singlicaly o constmiction amwd for efficiency
i the sezieintion of hatery curmimi.

ALl had s required 1o hwild it s a hard
wiwnl basehoord, o number of flashlizht ar
ollicr batlery carbans and a switeh hanidle.
The esrbocs are plazed in a reclangulas
cicipeitment  maile by scrowing amall
gteips of wood on batk sides and eds of
e space they eocupy. A eteep of wool
may be laid acros flee gop 13 preven; fuem

M |sopery i
i R\ i
1
WA B
7 ¢
A
: Geaiig

Okl Mattcry ciikans Form Uselul Bhesdlat.

A hale is
ahizh o
This

from lielng foreed out of place.
thern deiiled o o side, into
threaded hross rad ia tightly fisted

343

pad mims: lave a xowrled thusab ot wish
walds so turo i J% bezss nar sheoald Srsr
b put om dhe rod, oo which s ssldered be
wire for connection with the binding pese.

The switch bandie 13 now plaged 13 the
enies of che remaiong spaes) 4 hilosy of
aitflcicmt chickne=ss being sct vader it 1a
bring it on ¢ level with the upser surfom
\'_:1 e ar s i.l', with he ed ol il
lever sesbing of fhem.  Alay namber ol
sarhiEs may b gse I, sy in Mins levin Beosnd
thst the more emplaved the mese pempitivg
will B ehe regualator,

The regalabice serew musl c3me A o
faet wakly the earbdn meas (11, 67 1M sonneg-
tcon may bc made from che carbon ebseli.
By shdicg the lever over the ¢arasis, daf-
ferent resislances may be altamed miechy,
while the screw svrves o sdjusl gadh siep
with fine précizien.

Contriluted Dy SELATER WICE,

THE MAGNETO ELECTRIC DODH
HELL.

The disacdvastazes of e omaien oo
trie doer nwell often omtweigh its advan-
tages, The batseries arc conbimvally T
nieg down, dus o excessive uwee ar a shore
ciscuil agd the hetton sccens 1o he nm ip-
sppaetihle  pEPIpAciOn 10 EVEFY  POUBDELET

—_—

A Magncio Des: Dell Saves Maitetied.

wihag alefighzs in czizling o pin in it fo keep
the =1l rngicg  Ahbesiga the Bell-ring-
ing gramsformer does away with ‘milcoy
reoehle, i lemyes mnch to 1:-. desireil.

To eliminzie all thece mishape leowe
deaigned o pasaly  comsirpcied mapnete
docr bell,  Perelnse o secooil-lian] nuigs
ko and 3 polopes] hell.  Hemove ihe
go hzxea gears drom the megretio ardl
put a srwll spoal aa the slafy of the mag-
i,

The magacte is meucicd above the door
aa per sketch amd o 2opd fastemed o the
rewitlar pull bell i passod arocn the spool
arveral tHmees, 2 tack is driven in o Reep
il froen «lip Mg il dlie Trew el of thic
eord I8 (artened 1o m strong spring. ooked
ines a eerew-eye and serewel inn I1||: iop
of the door frame.  YWwered are sum Qroot
£ wagreia to the Lell, which o 'orased
aEy sonvenieat place. “These wirgs may b
quite ezl ns the bell will riny teesigh
A ot iEnus ||::-i!||.'.ll:|.'.

A abady of the diagram will <how ihat
a pull o iBe handle ofF the bell wll gpin
the agnern armazare amd when e lantle
ix reccascd thie apEing will poll m r-"-'l:j
rinzieg e Bell In hoth caees. Comirelnser
b g THOMAS W, BENSON.
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SLECTROCIITION TREAP FOR  shoald b eat v inch apart ia the sirips
IMSECTS, 10 asmommmlale ke two bare wirps, Nao

A German invenicr kas devired n overy
|'|'-_:|_:.. ([T ol BEERE 1] B Lrap 'l‘ll it Ll
Upon an inselited frame of sitier
matic or glamlac forw wwe Baked Jlli.'I.Il )

io

o ‘:_‘f'.'.l.-".-.-
T '
i é "

Mras @}

fng Twie ol Clociele Bnacet Desdroyar

gomductors zre coiled in 3 gpiral wilh aleal
Y jacl or less spaoe |-¢|lu".'l:l- the witd-
'i||::ﬂ;_ T||_ T il ISP R COEIEDCET
with a source of eleetzieny in sush a mon-
ner that the cursemt s v il miindil
it i3 actually wied in kKilling an insex.  This
g ome af e acdhvam ges of e appasanes;
obviowsly ao electtical energy is wasbied.
Traecty are stiracl=] eiler with sugpar
water or ony  other gwee: gohitanon
Mg ||-;!|'||; 1;||||' shinii :EE.HH vagr le used.
"“|_- glare of abining menxllic paris will

ARk BEFVE N WA milelitivizl aviraction, As

5|_'~.;1| as ke ||-l--|_-.,.| !I_:-,ll:ll. ihe haip or the

|5 1., am e e GralEcl wka ny TWo
£

of the maked wisis, they an l;‘ﬁ.f."-'L'l-ﬂll-‘-'ll
ar ence acd drap dewns b the aoftem 0f
the Erape The curren: pacses omly for an

imsrant and ix very feskle.

Anabhir

The sketeh herewith deplos how, with
E few IIII:DH |:i EIETY alﬂtJ FLEH) 1.-'l.|n||lL .n:
net of dwin wines, with a lamp Inside i,
omg of these iscfol devices can he made,
-‘I-_ fim pan can ke fzetemed {0 the hodtcm
= thi:‘ fiter strips in which is eafels the
idlearl insecra. The wop enpport can be of
wig-imLreprated wood ar of fioer.  Skis

Fores of Elcetrle Inscct Tras

compidiion exasts Bebween e warzs umtl
th= ingect “crossss” them.

Our zecond illusiration shows & smmmbi
pivle elecrrical insect wap or acdihilatar,
and ia this ease the fiber ar atler sLpiEs
sapporting  the iwo |_:-:|.|:..Ilc] O pOEi ey
e AiEer 1"||IJ:.1 crcwliciars age I:|]|'_'|r|'.
ag showvm, A e baes of thesn Sbker op-
"ik'll'-" 11I_||'||'.|-|E|:E '|:r fwi r.-l.IIEfII I'I.:In:h. i
justasly Eedared a small cop tn which
homey or wime wilics |'1...|-|_| el Loy IRy
be paced. An eleeirie bk, as wmgual in
[];I- class of Apparalus, Y |||-\.|;-c| weEnle ghie
wire cage aa ia L provicns desipn de
scpiteed above. A '-||'|p]-' smilch way cims
I.|:-:-I beth the liah: and the grid wires ng
beconres cvidend

MECIIANICAL WAVES MATIR
VISIELE ELECTRICALLY.

The following is o dereripiion of o navel
anil VErY i I:i"l'-l"n.rlllb e wliteh ie
very ensily pe plasmid, showing e ele-
L EEr ] & omes -|||||:,|. wives o g liled elece-
tele wire, Fesglotanée wire i3 used to ren
cer 1t luminows, therclore the romer =losld
be Cirdemad to abiaina thz best effects, 1
Fave tried twao sizes of “Nichrome™ wics;
Ho, 10 gaege, of whith obopt (% feer was
wied, and aloist & fee; of No, 2L The
[T !ﬂg'!:h foe 2E0 wol e iy b dover-
|:||-L|-|:||. L_l,' s E'I.D'III'LII:ll:Illtuu or, betber :-[|.|

a ..'ln.l.:.t |rn|:"l.l].1.ll-.l. gail 2l |c Lsed, |.I
viliich event, fhe leagih of wire oked ra

Making Mechumlonl Waves a8 YWire Visinle.

be so exagt, A1 any rats, the wire 'm.lﬂ
[ :-:-'1-.m.n = il --.; anil g, wh u.-.* h=s

Ta prodie the motice of he wire a
barrer i vecd 12 ser up mechanlzal waves
Mot having a bmizecr o hasd 1 oscd 3 bell
wirly the "'IJ.l'l"l Foal et o =g shopr as
passible and ehe end Bent to tormt a heck
The registarce wire i fastened 1o the heok,
where one side of the Il0val:; cromt s
pomnecteill.  The wire iz stretched out it
tae desired [=ngth, wherz the cthee side of
the pircwit Is connected:; the impedsnoe

coal beimg in sersed with #. &3 dsgras
shies
The swatck for the buzze= circurt shoal:d

pove S oplaged and the room dackefed. By
iwerns of the :u.rll.u-l'..'.b!h: vmsedance eml =0
uter switch the wire shogbd be mmbed Lo
the desired tempezature and tightencd mp
agaim, as it expands whea heated
By wvarpng the tensoa of the wire the
wives may be oteerved. Ve the correct
benaen El ._.-'I:r.:.‘m:'r' it eh'.-'u!lu] be keat coa-
geanie, Th |il: ar ami-agdes, soc nades
of moi: uql. can be casily soen, "l.lll.. boop is
the maximum of nlu!lalt which iz -."'lill:.
'|!'|'-|"|'|.|i"||.. i3 || coals quicker nn* wil .11:
it 5 fn:l!'l. 1% whep the nede Is “white
s |'I.L the T Ig ol ane ﬂ'lll*:'h'ﬂfﬂ' "IE
wire brake In my hame ts pepaic o L
nade a Ionse pmit. The resistancs of thx
joint heing 1'.:E1 it became Jwminoas, whils
1, real ol *he wire remsained 1dvaybile.
]_'1|_ 1;.-1:ﬂ1.rL shapes aitd figures amanahng
fromm the Jsmeluse prodocod & very Leattl

Novembor, 3

iul and spectacular effcct in the darkencd
To3E,
Condadhided 1|:,l 1Ay THERE,

A "SAFE" BUBGLAR ALARM.

[ag pmocharism i 80 amsle and accuraie
that it can be thorcughly relis! upon. Tha
iy :I|i|:g rpec=sszry 18 0 chisel auf nenily
e i yrur foor boands snicar e ® slle o9
_Iu*ul:!u, aboat 2 Iaches in length, To
taake the device, Soare 2 hole in = Bluck of
wiod big enough so as (o admit rod “H* ps
abown, LRy dhe s P end fasiets u hasd gile

iE [

Prom  Zpring Sw=bich
grm,

Fonoving  Chair

AL e boliwn end a disg
Fasten two common Ltacks
and make QECCsRATY Cam ol L ]'x|||:|:a-
ticn: o= o C|:|. ir on she side of yonis
rafie as <lwwn @n figure 5o that one of the
lege Tezz om she wop of "E° Yon !::,.1-.1- [ n
st the alarr A spar ae the fntrodes
eames te e eafe he remeves the et
lesiking chair, which '|.z|||r=||l, i% in has WA,
gad tho presmure of the spring in the device
coieqaeintlly pashes wp the shail, where-
vpaa ke brage dipe " i conogered with
the bel? amal classs the eircwit,  Dat the
initinted can cerY e tie hiair a5 G plenses,
|:|I|".:|!l. d ihe swiich & -_||'|_

Condritiuserll 1y

JTAMIES

TO REMNEW DEY CELLE

'|'r;.' eelle, 38 mat tea far spenl, can le
rl::=:'.'.'l.'l:|. by dridling (ot pucchingd & haolc
{ .} hetwren e “wisinag wsis (B=R)
i pounig :|1:n|u:'|||'-' pure ammania ta
i Fle Ll is then sealed up wil’s wax
and &% effacient sérvice 35 when it wns
pew can be obleimed froen the removiaied

ber aliac "A"
of gpeing brase

Meihed « Reviislizing Dry €olls

batery Th-. aaeaMa will oozt lidtle 1f
|} I.l-"ht I jac: ak a tme aed preseryved Tor

"Iﬂtll-l_' R,
Conteibited by A. DEL TEA
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hu.rll m kel « ih
h‘ﬁu,u i '&“u... hwf:"lr‘.‘“-‘:d

Ullf

:Lr,|l. We .ﬂl._'l ks -n-lu B, B3
s FeRlorE Bend ua REF rr:la-u arrealih -|"|"|I'|1IH
:‘TE? ot HEELE fp Lhe capelifasier, whsk

pars Tar, wmgn publicatics; i asgepiable.

FORMULA 15
Blarldngs for Hoote and Shoes

1, Frengh Poste for Potent Lrxiker=—
Taxe 6 dem. of Pere Far, 2 or of Ohoe
Ll The wax has t5 be melted i o maces
batk,  Mix thorcughly I:?' stigrangs heat
:rucrra:mr Al :-r; g2, of Chlaf Turpen-
jeng andtg o of Gl of Lapengor, “Lhe
mixpare r.r'I!I form a paste, which should T
peat in hoxes before it becomes coal, Sy
with a linen rag, A wvery gooel paste,
which keeps the leathwer rogr ond redorer
she glorr

& fwrariep for Tos Sheer—Take 1 oz
of Ammatrn, 1 bz of GambBepe, 1 ar of
Acacia, @ oz of Cateeln, 2 cz, of fipdro-

cilowie Asd,  Add warer enoagh to mwke
A0 franees,
4, Felish for Ton and Rusred Shosr—

! ax. of Dark ¥Yellow [Fas, § oz of hi af
Turpnfing, 1 oz, of Falwe Ofl, 15 min. of
2l er Minbows Melp the wnx and ol
tagether, add ihe turpeatioe, and, wiham
nenrly ecal, ke ol of Mirbam.

E‘ﬂ'm“l Boel Bleking—Digalve 150
;|:-:||:i: of Wexr andd 15 pactd of JTallesw = o
mitire of 200 parts of Ligsced 20020
paris of Lithaege, 100 parts of Jiatasies at
o femperatare af 206° F. Adeer gbls aild
103 parts of Lampblack. When esol dilute
thy mixcure wigh 280 pasis ol Epivity af
Turpendiue, rad I':I"I”'.' i '.'.-l.:II' a salobien
of & parts of Sum Dac and 3 pirts of Awi-
lime Fioled Im 55 paris of Aicakol

5. {rerpar Aeaf Rllm"hn_.u—‘lrr' =
gotber B parts of Ceresine (o7 Heenvar)
i pacts of O 4f Spermaced, E0 mirls o
Epirits af Twrpsatiee, with U1 sagis of
Argkalt Foruish, Add 19 parts of Beras,
=) parts of Lamfbiost, 10 parts of Frue
sian gy, § per of Aiva-fenss

li, el Siwiming Mfockieg==Tiszalve B pa.
of G Avebic in 2 o of best Slack Pk
add 2 oz of O Chif. Mix thorcrighly
and then add 4 or of Sirong Freepor, A
or. of Hrocw Simer, @ oe of Adfeafel,

T, iaterpraal Blorsdinge=2Telt together
3 oaz, of Seenear and 5 oz, o1 .I';'F:H:' ;k'.::r.nl:
then skiz & 1 gt af Sadied O When it
has cockd a hitie add B oe of L8 af Tur-
Sendind,

B, Haredi .!.J-"dfﬂ"frm:! Haai H:f'.lu'l-r.y ——
Melt | oo of Feeamon, V5 oz of Fret, T o2
af O DL Add "% oe of Laspblack
and gdr 11l eosl, Warm the booti and
azply sac blacking.

B, Liguid Shos Rlacking— o of Aw-
wal Chargenl, 4 o2 of Welrerss, % ox
Saedr O Trligrate nmidl ke ofl 15 dhoss
an II!_I.' T |'||'.l1|-‘|l:r|[, then slir im Y -and or
iimegae ol ¥ pint of Becr fees

I, Findsklng Slicking—3in fogether Y
oe of Gefafine, Ve oz of fodigs, 1 -jl'. -|:l'|'
i .J;If_\:‘-.:lﬂ' Frircrl, 2 ur, el I'-'-rr'n'n = |.llll‘
ar, of Saflensd l.’}-'ﬁ-lr. I gt of Fiacpar.

THE ELECIRICAL EAPERIMENTER

A GOOD SILVER.PLATING
SOLUTION,

Tleds ahithon will B Moend ol excellent
wiE in giver-plating diferent pers of el=c
iricul  aggarams, jewelry, #le. Lapper,
Hrasa gngd German cilver articles only can
b plated.

[ut & slver coorler intd smell ndcces
angd plagz [y = poreelain or glass diche
Flace the dish, umcovered, n 3 pap of
wipm water asd add ¥ ousee of nitrie
webl lo b ewelal,  Le: dish szand in the
water antil =etal is opll disselved. Now
2 by gill of water amil oo teaspoafal
! hiee aple, Leb the precipiare seitls amd
fies, Acd more galt to the filrate, and
al any anere peeccpizate falls filtor again
Wharh the precipizate om the flter paser
vkl the water sbavws nae acid when tested
with dlter pages. Add wne e of =aner
ge e poecpitate and fowr seroples af
potpssicm cyanidea  Greit care must i
ueed in handlivg the cyaride, or U solu-
tiom after it is added, a3 3t s # deadly

and almast imglantaperut poldon,  Pur oa
nlece of zme abowt Ixlz'R incher in il
sclution and it j8 ready For sie.

Mo efectric attery s needed, - Sioply

clean the artizles to be plaged &= 3 he

'|||;|I:||."1 5.;_|1|ll:|1||'| arml vise paml =3 1a HH-
water, Immeese 32 the golwion for about
1L ymenle, HII-H'HrIlH_ ilie sroiele o rest om

the zine,  Wipe dey with o cloth and re-
s, ]!i;i.'u.:l-u.r coaticgs can le given by
repeating.  Astieles h‘ﬁ] inec & high polish
and wear fine.
Contrihuied by EE EANDER

A IIANDY E-['[R]T LAME.

Adl shet & mesded o maks chis ussful

Usrful Alzohed Teach,

iHel= apizid lamp a-e: An onl ik oF Mok
fape boatle, & wanden gork, 3 small 1w, o
pioce of asbestos amd an ol laeap wick,
The cork sihould b2 made of hard wood
ard 28 soem m Eae diagram should Bave a
hole Bared "ﬁr-:-ur;h it ceatir, T|l1':.‘:'l.-E|!l
this p picez af metel dabiag zhowt 1%
mchey long is imsertsd, There should be a
notch cut m the side of the cork to admi
ais
A :ul:-:c of asbester shoubd Le praciErend
(a pleee of ae old asbestog alinge will da)
ahogt ome ach in diametes witl & hale
i-'u-‘l theauzh the center 1o admiy ll'.r the.
The wick, sliich muy e Mai, sboeld e o
taroagh the tebe to the desired height
'|- ail aleohol should be used as foel o=
i opwves uvbense heat ned ligele fmoke
Coine il ¥ HARRY RIDIXGER,

et the whale over a m:vrr hie and st
il 1horagghly mimed, Ap u with a soft
hiush and palish with a woalen :l:ll:h. e

Li

CONVERSION OF
RECIPE FORMULAS,

Soometicyes anateurs sec o formiula or
resise waich they might want to nse, bux
canmal o so hesioss W dgredicnls are
expressed in “aree” A part in the simse
wf the  womld mapkE mmean arerythop I
spedbied it solids it might memn enywhers
froms @ grain o 3 190 or §f i dqaids,
migat menm amvwkere fream a dred o a
harrel; et if one showld & ts 1hE fEiE
angd v m:||l=j:l|t:- it weenlbd impesshle
io =nake a mnlsmke

For example, i the formala shesld
say: Llee ! parr of nitric soid, 3 pars of
potassivm hickromote (sofurased solufien),
4 parts of water {apologies i 5 G In
Slectriond Maoperiwenwfer, Spril, DL, gede=
"-’r'ri'r.l:li:::.. Fecipes and Formmias™ Ho 8) )
all that is nec=s=ary woald e to desigrnate
the exact gnartity that the pact represenis;
ther if ore prain for solids and ote neinin
for liguide ehould bBe ued, the ahove
I':l.'ulﬂ-ﬂ wonhl  wimk il a2 folliws:
.-|Ini: agil, | mintm; motassiom bichromate,
] EIH1I %, 2l waler, & omis L] T ensarde,
tha tan be multplicd o sy proporticn.

Faor futther relerense dke fallowing fablc
will also ke found very peefinl:

e "LFEFT
P o
P firalna Yigrima £
i 1 (] 1

2 E T i

A ] E] k]

1 i i i

3 ] L3 5

T ] i in

o 1 =T, -] 1

o fon -] b

oy 1 &n 1 dr. £

[y TA4r, T pdr. j B S DT 180

A 445 me. B pri T o&r. 40 rmir. FF]

S0 [N 15 & 1B B

Ak I 4y 16grs ¥ ok E an, im0

000 B . dmin s Bl e S0

f b ] IIr ar TP gra L¥or ddr, 3dman oG

1050 T, A3 46 0¥ g Blem b dn 40 mom B0, 00

":lrrl l= spater Flperes for grammey ard  =nide
-\.-:l'l:lﬂﬂl'i dre 1% dame

It woaild be advimble for experimesters
Li¥ I.'F'|I|'_l- |.1|E ﬂl""u'\{' Latle aanl LML il ||| i =
vipient plage i she labwisatory, as iv will
e frame ey ||r|pF|11 for the r,.|:||1.J calm-
Inzion of purs mtos I--:|11:|P4Ir- or selids, &5 the
e gt he. Comerthemed by

A, WILSDOM,

CANMHED HEAT.

Copned Seai, a iew discneer 1% ticilhe
’Irg else hut mlldl:l"u:d :I:chu:-l '!I:hn;l aleahal
13 swsoemled o smg wixiore o el b
iay b usdd for Qeating purpases anil a1l
1||.|' |||; g i |[:.||Er|-| froam I|‘Lr| HII
when barmed slone.

Solidified aleahel may he 1|I?|-ﬂ'|" arenrd-

g I:-:l- the following i-:-l—.|1L1 Srearic
acidd, BY prammes: eanshic =TT
OELMMCE | !l-l-;hul. {g=air o= ||;~|1:|.1|;,-:|1'l

spfficient quamsity Lo :'il.'ll-l,-l_- I:I'-I'l T ||.|||qi
Digscdve the stearic a83d in abouw

orammes of a%eobol by the zid of I'e:l-.
[Hapclve ke =matie eoda in abouy 40
rracnrees of aleohal, Mix and warm wntil
tae two colndons combine  Pous devo fele-
able moplds. Th: moulds ordinarily wiaed
are frictios-tof Hm ¢ns capable of hold-
ing three or four faid ounces, To igmite,
v zover I remcved and a lighted mates
Fe'd wver che sclid ixture, To exbin:
gulgh, the cover Ir glipped on the s,
Cane shocld he lakew vt in |||! EIVEE &
lighted cam, ar when the mwixiure is buwrne
ing it lwwomex g semi- liguid amd, ihere-
I:'-:-rr a souTie af -|:|:||:|,m:r :': lrllle 2. VWhea
tw Fre B exdinguished and the mass :-'l-
foveed 1o oot the consicnts of the can sgain
sl 15 REEdge |lu: 2l 'Hll H T |
bus i loft im the can afier btw apisit has
e comsumed.  Comtrituted by

RCBT. H. GY5EL
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g apgRia
iame pieterrml b

Em
i

demmrAmeil
gl mmanlls =

iher wiarribers ar neis
'y Wl 1 pa'einh
L TR

resders, Tk
1 r\.:ln' LU}
i) paere faf e

Tie phacar wre
I EN
Blaks Four o

wiged 0 beel prrangemenr gl oM siealy
...'a-.:..p.:.-uln by than bf chr et Ltk
r=ian Lelel tildiens e Lditer,

_

AMATEUR RADIO STATION
COKTHERT.
Monthly Prize, 500,
Thals mrdiigh g l|'\'|"|i".-' LTI T

RADIO NIAGARA STATION.

The scezang |l|l'.l"lE' |'||'|-.'||:l:lq'r:l-"llly gy [l
raalin Nmgnss pmbon afd gove o eleasls
ghow (lee exeerinr appebfacee of the ap:
[incalus, Fa ithos lJlTl'_l = lirieT @ esgi (i l'.ll.
desails veml e :;'-'IZII.I ] " .

The eamplete fedsiving equipusent 13
lorwe-mradle, Doving '|,.-|:-r|.'._|‘.1||.|: iy :I!l:l-'.'.li.
In the penr cf the zudion cale
1 1 1wl Eranssd

armer bor the amplaies
In piass of the faghiighe culls, xleicl: are
Ta] I.IJ mmisely sk with the swdion. 1 e
ordinery J.r-r aclls whivh have been dis
earded e autemobiks, There ar: two

ME CITTELRAUERS RADIO BETL.

Alr u-h_. fratsmiiting ses semprices: !
1 ke WL LK micfwrimien, 4 usiis el '-_ I|:-..
W |'||:|.l:_' plisss eondenser, Gred gap, oscilla-

Mr (HicReuer snd Hl: MNeat Hadls <l

tion trancformer, Towtom'™ 1ype sonding
Ley, arrial chenge over gwitgh, pilot Tanp
[ Ti-walE

and & |1r,_.l|_.!1|-.'-_ featiw alnoes (04

b ocells Tno» 4 Thw bt T ap
tws is mounted ¢n & aepagate maho lu."*
calimet amil can lw ied a3z o pocfaebie aef

1 meceemary,  With this ser 1 have heard
AL, I"L':';. Wyest aml many other Jivang
tlationd,

The ezmaringee cordisne of 5 Vi=bs W,

Bliteen dramsfosimcr, rack tvpe condin
nade mp af (0 dEabls fline plase pdats

Dndy [eae plates pre cmploved o0 M K
W The azdlintion |r;'1|-..|'||||l|:-_' L li=
AMCO gype. The ratary map b of the

Clpr Bastham 1rpe

I worked [ 02 L. af Xorthampten,

"-[..-'5 ez 'I; riv thropgour  the Le=1.
This .,".1 fx have aben beenm hoaed i Yane-
T '-.. o 1= :'I'lr‘ll-u':|l'_. O, aad ar Arn
Arior, Mich :
‘The nerial conains of six wices, 85 Toet
S, Tk feet Dilgh
'|:|‘l.|'.|"‘- |' UNLAP, IR
Kiagara Falls,

mc to pravide agaimst Kidke
backs.

e 15’;‘.'-'1'.1"" !n:::.! The receiving get iacludes:
T-:Ir!_.mll;:m‘g sof il Losde-conpled  tumer,  #erial
Orrin b, Gnelan, 30 oy hag o ductance, Audlea ce-

== = == qeuter, galena and slwan de

Belwe: Mactsr Dimlap  AoClGf, ES Cry=ialei”
amd  Hiz Femc=Mawb  delcctor wih a coherng -
Audin ':"":'"'E"- Set Juctence,

u.'."f.'a T:'!!‘I:ht.w : Formial snding  range 40
mils, MNopnal Teoceiviig
panpe S0 gpiles, bar car cipy
high power siolions 120FF
milis,

The apesial consiste of Hifes
imed AL AR ||.l.' coppir] T
fect bang -'11'-:~|.-:'|1.L-1| T IEE
Ty gH al=s 52 fee: bigh at one

end, A6 feet high a8 « arher eml.
l:.-n miml: Thece gepes. cach
deaven 19 feet 3180 nsniss cartl
Serial wlam el gn oosc @
cramded thremgh a stamdan
Tkl ger i s Lisife swixn

I '||| '||] 5 '|'r|.1 gracle  eain-
mermal eense, in addibzs 19
ETE= et 4 l_i:l nae, and am ok

awnilrer af e Ameriean
|" 1l ok Hil.-"' i.r:llll\.' “1 ol
tal ealll | y
K |-.. '!.-r|_-r|.|"..r.lf'
truiliei o "'. i

AMATEUR 'CI'U'IE':T OF RERT
ROUTLEDGE. !
I give vour ferewinh a phwin amil deseripe

adiu ﬂull.ullnll ol TRert 'H:i-lﬂll‘-lﬂ-

ticas o Iy TN

apparaias a2 of cocmmoreial

are ol the
nhie the

33 gloii ln b
ki,

cilwefe arne -!ll‘l"ll.r|||"' The lramssuiiang
appariliis comprites the {oflawing: Ome.
imeky zark pail, polany anild open apark gps
two Levden jars, holix, lw_c nmi] necesgary
p.w.':'_l,:!n.':.

Fer reeeirng, 1 wee euecersinlly a lamir

[\r_‘upl:_-:r twio Joadang eantls, L.ll'l.l'_lﬂ:-..' R
varin'ale condensers, onp e wk] nEEF
gibcom andl  palsna dstsciors, WKl

Feadescts amd mizeer to test okl dasnors,
3y memial consists of four wirss, i.'1'l-'=!'| Ly
fect I.-:-uz spread 2 fect apart, It g B3 feat
hish ai one wi il amld —.rl:l jecs higl mt cha
pthe= 1 mlse hove a #szder aerial foo
gerling. Tle 1}.qr has effgeted the tem-
|-\.'|'|-l'1-' of my g1a1dan
s TERT ROUTLEDGE.
Camsid.

HOY C, BT_.'ERS BRADIO STATTON.
The fdlowics i3 a description of my

nmnbear :-I-1-I-5l'l'|-"
My senal i mades

Svidaey, T By &

up of V=atrand Na, I2

Exceiient Badls Egalpinoil of By €, Bure

copper eable, 63 Feet long and 5 fest ligh,
bocated o m hi'l Pow gromndd [ovse o lange
congper plate buried LY feer in wet olay. alw
AL 11-_1 warer pipes. For son |Il"" L WEy
¥ matl Thosdzrzon tranifornser, ¢ Mues
dacl  cuiid Fibacl asctizns, Bl r-'-l.;_:".
ossilatson tromsformes, Preecigon H. W,
el le.:l ? resistants rod kick-back pres
vembers, Al cormectiong are of heavy oope
pre bar and transrateer is mounted cn plate
£iass baze. 1 K. W, glasc plate cos lenser
and eotary qanched gap o1 my own cone
struztion are ok a2l siled im shig scd

My receiving o 2o ke fodlons
1:,:& LTI P a wepe T Clapa-
Easthiam funes. RJ 5 an dion and gakna
1I-r'-:l:u-n- Switeh s provided for ehangin .:
Tegp wmlnnm Lis g.-1||1|. BT VKT T T.
Gliteenm duplex boose couphod laslers it
premse 1he luming range considerably.,

with the ghove =et [ have Ustened o &
prmlEy ol slilinas very aleprly, imEliciang
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H

Wi ), 9 XN, smdl may cthers.
This i3 3 star #a%wn dor the

Ralip Helay Lesgue, and alse o

af 1he Cemtral Hadio Sasociatton. Any l:k‘.-

perlmerter whoe wou'ld like o commumicase

with this slation iz cordially invited to do

wa, iy call bang 2 =
Heorwalk, O, ROY L BLIRE

WIRELESS EQUIPMEIENT OF RA&R-
QLD C. SMOW.

lerewitl 1 wepdee photos of my s2HER
and myseld o emimarce e yonr Amatcul
Haticn Comtbest

The aerial wiiliced ix of the “L7 type, Hb
feet lomg andd 50 foca I':..:Il. corpansd of &
copper wires 2 fect am The reveiving
$¢f LOIMETISCy @ '-I|T-:|'|-.lc. jpase  ecuplir,
sarney wyrinble condimeer, Perikan amid Sali-
cop deteetee 3, Jibkohm eac set. anc laad-
ing eail for lang wawes.  WWirh ghic e |
gm able to hear NoAGA dAsimigion) at 2l
times of the dar, amd have freqpenily re.
geived simnals from N.AN. (Celon. Pan-
cmand, NAR (Key Wesd, Blal, NoAN
i5an Joasn, P R oeed NOANW (G-
gatiars, Cribah, ux “lr“ T |r.i.||;.' iher Gpmv-
erneint nmnd gomersal slations,

The &r; |:||-|.||1|I ||,.r sl 1% il THESRL of &
Blitzem  tvpe Y-kow, capaciy  oseillngion

S ETIETECIT
ENEEN

Harcld Snow Finds Flig MBadie e ol LFesl
I kgt

TEElk=Tiarinien, I'I.|-:~ plale  zemdenser  zmd

P :|||||11 1|_ll, T3 .IJ."I.. tpaw switch is pael

receiving to sending

1 have n Firer Grade Amatecr Liconse
ariit my eall d2 4 GA. 1 skall be wiry
p.!l_l,‘.,q_dl o hear from any otker wirelria

TN,
HAROLD C, 3N0W,
Swamprcolt, Mass

w. 0. HORKNER'S TRIFLE VALVE
STATION.
Tac photo

lar o |."||.: ..'|||.

Herewith shown depictz mwy
new transmitting ard recelving soation, My
station comeprizes a 1w Clapp-Eastham
transformer, condimger, rozary spark gap,
imprayved oscillazion dramsformer, haf wire
ammeter, kick-bazk preventer and Blitzes
WivE=LWICT. )

Wieth dhie set 1 have heard Arlingionm
shime sigeals dorice the day 15 feer from
the phores, and ihe W00 P XL aight sigeals
oo far 3 MW (o during oold weaiher,

The :riple valve ,-|I'.|H."||| FEOeIVET fafe |1f
selll mahognoy. 1 Tewe been oxperiments
irg with the 11 er teming audioa, and End
s .r'l, cimiE & perinanenl hETne: _'I:I'|'|I'1I"I| the
bosl™s o a lise with orad mmd wing and by

denly Segin v osecillage, and 1 can ez pick

Efficlent Redie Staiwn of W, [k Horner, oA
Vithiesh Tame Skpnels Are AudiB®le po
Fert Tran "Fhiones,

up eeveral nadampsd wive siations on the
Arlamic and [facific coasts,
W, O, HORYER
{levelaned, Tenn.

STAKLEY CARRGLL'E EFFICTENT
RADIO OUTFIT.

The (ellow il'; i a ||H|:|'i|_llil."'ll ﬂ; my
wireless  recrivirg  swafon locatsd @l
Marictia, O My ser conprizes oin “LEkolra™
profecional | oae eompler. A Musilacy
viafinale condoiser aind its silizan detectar,
e, SRR owatl eordpnsce "I-_"I'-!L" i, vl
suitable capacity, aid e "Eledire” load
|:|1E coil M-r TangE af 1||'"||I: |I'||1I'||-—~| Key
West and ATinglon. ".I;r aeclal b oed XN
14 wire, 112 fi. Jeap, sl Cimif siaddi 1s, wiik

TG fe, sprendega, M A1. high ot ome efd,
i fr, ne ogke othwr.  Aerial poimte wpsi-
veard, A seisg te baild & new perial this

fall just twhee the cize of my presen e,
amd didend to et & ' knowatt sending e
STANLEY W CAakROLL
Mamatts, Uile.

Sradbey Carroll e His Whielias el

Do vou reclize that sdish |I1-|. 1F|-2!' |r|'I-|'
T2 papes?

Fleceriral FEvpertraenter voniains T2

le
TR el @iml s i.
publis e, .

The receiv: :|1_|; set cmnpeines e iallowing
IREEFLTLEAEE . M) micter  loode  couplér
L Nemeter E. 1 Co tonrlimg owil, Junicr
fized  copderser,  QAEM-ghimn UElestsar
artatenr  fwead  ser  “cadtewhiskerT  galeni
Jevector, Murdeck Axed condenser, Audicon

rewith i3 a '|u.1-d = '\-l'l I'|'I-I wireless 1e-
which L G TiF MO

derector, pole-changing switeh for throw.
irp ouickly Trom cne dstecior to amackeor,
“Elcetre " kaby swinch for hreaking crysm

derector cirorit when 1|*~..||: Sl ok
alsx  snachlesbaze BGBghiniag  ewitch
|.|:.'_|'.1 =1 11 ;“'_1'-11':I:ill:| S ite wizile=r D com Donm:
10 wmaderamiters’ reles,  Aadicn :l:.l:tl:fﬂf-
are concealad o drawer of albe. Al
WistH -.-..n & 18 mnhogany anish, Un the mghs
erd of mhie wiil be scen my wire tebessrapl
€k . - i

The aegizl i.'-I:II.HI:-l.F of wx srrands of
*Anzeninm" acrial wies i1 30 feet Eigh at
poe em! pod Fr feer ag gha other el 75
feei Tong and connected loap fashion, “L°
i€ o OPCET 10 get the maximiim wave
ler '-||.l1 1 e Ty ||,.1|‘: EEr T |'|I"'E1 =CEgs 'IE.l'
tions,  Av groumd 13 Mo, | ooppEs wire
soldered o water pape. sond fsoabsenl 15
Foct Dorg.

With the above 321 1 ean Iwsr any wighs

ellr

1 1he year, the time sgnals from Al
totr, WVa, and Key West, Fla. 1 have alsae
heard 1he Savwille, L. L. station sl nsgbe, at

Fariizularhy Nead Hadis Safisn ol G B, Lk

favosable tmes of the YEAR, and egn hear
'.||' |.. & Navzl stztions a2t Tharlzsten,
v MWew (rrlean:, Lap Sovannahke Ga,
.|--| I-l:.ml ul., M. o oas well s LI
niar by ard swaller ancatear LAl

Tleis =, [ comsides, @ wery Zisdd Teciro
fea ao eoall an aevial and ¥ believe is due
b Ble Lart tar &l s coscie i g
soldered amd $he wirimg a5 Simple  and

Irect as possible.
I ':_'.Il.:l:l _I:-:l.' L exehaiiee pliobes ¢ v
d4f Wil OatErT Smalfars.
CLARENCT
Cleveksne, Tenin.

E. LAWERN.

HEW ERADIO CLUEB IK BANGOE,
ME

Fenobsoot Kailie Cleh, of Bangor
] u--'n,_,i.nl.n;u- recenily pnd the ol-
Tt g eerE  wese {ll_rri_"ll Hazol!
firant, presufent: Doy 5. Johnwon, viocs
[!:n:-:'i-tl."m; Willizzm . Ande-eon, spirefary
aiml lrasupes

The o*wr rmmbers are Willkam Halll
Cornel ne Sabliv; n, Wonrmrip il Remd apd
Edward Frev.

A1 rhe memters have np-iasdade aps-
ratus.  Mectings arc held weekly at fhe
home of the presilant.  The clul geenbeers
woild ke i3 corvmanicnie with othesr
radia  clubs  and  exchonge  plaotos ol
amlatear zeis with other amipfemrs,  Af-
dresz all commomicatior: o Wik |
Ardesenn, 123 Linceln streer. Bangss,

The
Me.,

Me
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A, C. Migcgsg "Tl"-l-
. LoignymErdt Basmed g Al
I:=“'|'l.'l|l'-'l awh Bilwasd W Er-'-l
The patvmece cf b
peml k=L ik
iy

izz Ir-
shill b uagd oo AlbEfs

gaerend circuwila and iR 1hie

war & wibeanary  skedremapmeis
f:m a8 u.l:-hlrl.-bl_:!': 1M I‘"'H"
{rorag=el Poal I3 om am 2 dfas
_;'lrt:“-.rf‘ln_ whch n aigadol 10 A
jwasd, ing meanisl aow 15,
Fioghe el e a'w ks & rober
ajpilicazas das 15, The sperifies of
uL: deviee §b aali evelent ARd 1 =
asreple,

WLy t et rally

sidarad

= S
L ﬁﬁﬁs..mﬂﬁ-r (il

Pl
This iwinikan previces [or 3 wmal
clegiris icomkle lawp, wcirsha for
¥ otcuk aiflonohlle fEiEca e

cling  work, #i9., and cdaley =
strang magnet ool mouesied o B
taed ot tame. ThE wames pul L0
W eonnecned (N 11|:|I|_I|;,E_-|; with 1l
alpairh Baasge jlagtd el Be thus gup-
E ed will carrcot BFEf § GrOmnim
aliEry; sach as Ihad wond e (g
gien o ghe £ae. T bo conbadld Aore of
the ~adl B, In o ires ax S aisa
Pt wiade el surrosaling
rufl. The maemsic Moe asscy eul
sf the oEre L1, cagh the lrom

¥ oo whink B péy loppen o
vefl 4l &y aRd gx b cece Ak
pocurd  poem bace, cazpind g rhe
wildr ahall

Cleciric Hecthose
E8a 3,147,282 iu-ni uqi'::r'qu- Al

Turesr,
A e

EI.;..ELII' 18 Gemesal
=i

M hovoved fomm ol plefbapiaps,
ulil.!ilu_‘l:.:ﬂ wcllmonn Eﬂ:ﬁ—.rph
plilll."?;; aed taerelere bang of fi
shly peaswiny.  The speililly
cipiaghd micrepbang sed r_u.l.l-.i.«:-i.:
aheoerar B oS-id Wilh a4 lesd lalke
Ing receluer & wial TEE & kratiznia &f
‘iw daglinasm s1s r:;r:-.ll'\. TR
Geally  gbicmgh dhE lasE ans aar
ii.gu: 4, A wwall badiecy, of e
pabight ppe 7, previles euiies
fod At gpebEh. - The TRt
elaimg vhas ecvcial patties can liviin
w Hie 'Ln.ll |.|l|:||l.=’§_ :_t: b w0 1R#
v Tyis
acima chalfessdr il 5“"_‘_

dneyrtlps  oaang
I'I'l!-l-l!'lll: sfendly of Ehe beilyg 54
Jaicd

i 0 by thia digagraplh apae
::ru: A mred deirel fhpiorenoal

(I aa=L9

ke Dry Eattery.
Clecieis; emed ts Les J

Ba.
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thie  lisse I'.'-I.L;!l-'l.' for bong WRTLS ond
surifched in sefaes with the aesial les pon
beaime far poecier ANGEL wave lengiha,

MIGKEON COUPLER AND DE
COHENS TUNER.

| 355} Reatmald 1° mk. DPropx, M Y
wishes o kBnow: L. Lhe gizes of wite o0
a aditary x2nd secondiry af the Mipmoa
wapl=r. % If zny of the varinble coii-
dentire dm D Cohers Wavy sl may be
left out. ik If the WWircless Sssociation of
Ameris 18 still i extdeaye

A1 We ape nnable te snpply you data
upen :he windings ol e Migmon coupkr
an tais te & sanufactusieg eecret and 3

£ apisielees,

ik von __.nhl ke BTIE VT
gidenger m Dr. Coben’s  csceiting
ASENE R r|_|'|'_|||r|;|-i'|,|:|:" gwlceh in

J:-:-I'. 'hll"'.l:"i il
able
heok-up o

Wircless Hagelving Tumkg Wagram,

comnection weth b thiee will enalle you i
throw the cmcabeoser D1 series o I -:~r.1.|:.-
wita the idesiscidizie circwit as shown o
the :I-i-.".l"l

AL A e WG I..I' A, iz etill = gxists
eme= anid vy iy wblaim 2l information
(51 |..,r1|_| w b the AModern Pubiiehing Ca,
050 Fosarh avedite, Sew Lors oty

THE "ELEPH ‘:‘T
15T, W Lo L
1. O whal aeientife ..-'||.Il1'
svor o wire” 15 o the Teleplar 2
reisely for wibrator ateking,
b, I By the -." ng of an appacales
e wlhiseli 5i ks ..--| e B e GVED oL wWise
we world be enalled 1o tranemit picsmres
seirte s gresil speed. ol lo paiitan the many
nulaseeind maes 4 coutd be _pnt o It wl"
cslibe vor lo abfend a nyavang gackuse show

BT el

Sl =

b merely moing into yair parlor and clos-
-'|-|-{ ilsr .'||||||.\_| swilclhcd Vau woald he
nbeoe Lo =it comforsaly :.'_ it aned watel
ap ancaralile tace 4 miled away. Yol
e doaht know from pridixal eXpersno
when var ane persoally lalking (o anyan

Nl £l v;:-:nln'm roms IHENinE ma n:-h beaner
g ghe cxpresson of e Teatnres hos quile
v cloct A bbe pnderzanding of apy
r|'|:|'IIIJ_|=I'\-:I vl ale g iy | STIMYET |:|| s
sfeinE Ovor A ware vl e Be 50 b :.||-_:i'|
[ TEemA |1' imko 'n'l.'ll I=I-L 3 tnaii v P by "-E
spveral Pnedrod miter away

.'l.I D, Reg;rll nz the trondile you arc
Tashi wilh your vibrabor stiching, woald
|,\_5_|-\.|: theg wom clean |1||_| b rike asl wse
3 Wwioer volinge o the oml, as iF sppears

e Eleciriiul Dorerinomlier™

jpfira mrtied

U PRt T T
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Multi-Audi-Fone

to o3 that the wibratoy hps 1 tendency o
weld the contacts together, This may e
dae to the egndonscr gercss the vibrabos
having bezome dlsconnected in same mean.
nes, fhud capung vndae sparkng.  As o
riale vibratoss tuck dua te either weing ton
muzk current cr not kaving a lagge snovgls
promarcy :qr.d.m:i:r connecial sopagr =k
wibrnicr poanis,

ANTENNA QUERY.

(38,5 0. Secit Wilsan, Pigua, (P, sends
ui & deawing of s aceiol Be [nieads (o
codislfaet aed wishes to koow 1he adwan-
1-1:-.5- i thix type al aeTil

A, L Your acrl passesses mo radically
mew feafares exoept she rat-izile, which are
separzicd 'f:" mezns of x spreader where
the lead-in & comnestsd, This g VEE A 4‘:1-
singt acvamtage, and we believe it will be
[ TP ) ¥oL groip the -at-tads 15 Tesd
ERLT {rom the zemal BT,

A SIMPLE ELECTEIC CHAIE.

(450 D, Copeey, Greenville, 1L, oela:
I. For the dimeason: of a eougpler, the
wotly [ e sfmifomary, watng switched foa
tuntng, 2 Whare a6 can ext a goad 1an-
venib gulvanometer. 5 01 it o darguross
to ofcrase a recftnng onifit durmg a thun-
alesharm.

AL DL The dimessions af & coupiler of ke
I!-|l-r_t-'l 136X AMCUE CAl comariss 1w ooils

£i lonz, the largor ore o Be abost
| ire'es in dimmessr onel rhe smal®es to he
mbopt B Enches in diamgter, These mop
wionmil with Mo, ™ osmil Na M owire re-
apectively, arad are maunted one withan the
pther amil 1=adlz hea 'q:'ll[ A e e swieclies
b the uswal mancer of wasiag thess
I'|_|I|!I1I_'r|-.

A. 2. Yeow ocan zot bl nddress of the
fiem handliog galvonometess from the od-
weriismg cobumns of Tle Aleeteieal ==
ferimcfce

A Teis NEEY dsnrorass (e apermie 0
reveiving set during n thuns lerstoeen, ac the
n:'rml rets 35 & Hohomin: ,-\.ul asid vl eleawy
e Ephiiing illlil' ihe wization A il ihe ope
crator ende: these comlilicns s i danecr
ol elevtroec i “on

CHARGLNG STORAGL BDATTERIES,

1LY Ravenord Johmson, Potter, Mol
wizshes to know LIl stornge batleries
el | ||'. 1I'I|:'|.-|' | lll-r genivily el 2, Whit
siza of wire to wind 2 five-hae relephore
sorermicr with fo ohiain 6 volis, 35 00 Fe
mam make 2 geod wireles:s grovad by faoen-
ing % pround wice tooa doiven well DG
feet |'||'l,']|_

Mo b Bdapage batderies can be charged
by gravity cells, bt it requires a long dme
ior them o be Jollr charped You should
nse sifliclen? gravity battery o give about
® yels more tn the storage cells for
roper oparation.

w2 e wenelimg WHIF magiio aith
Mo 5 owdee Vil W 1 bee alile to git abau?
owilld Irmm dame, &l vou can regelade
thir valtage by chamging the spesd at which
v drave Lt machiné

AL 3 Fastening the ground  wine Fr. ]
vowr weirelsas sed o 3 deiven well will .“-.u,-
an idex] wirclss: grownd, as yen are malk-
IIll._ Lo | B s 4§ 50 miongak I:-_|||

LEAD SALTS AMD THE X-RAY.
gl e £, I-'r-ltn:. Penpzprova
M, T. Doguiress 5 IT all ghe Jemdd 2alie e
':hﬁ f'i..—fr of atopping X-ravz, 8 Wheher
rartBrm r.«_.l-. van piss fhemgel fexil, ae ure
velieeted froa if ke a mufror, 5. He abw
sk several questions reganding the Tenath
‘Conlinued g Fage 3600

Thé -gem wonder in Ihe wireless world, 00 increases the Awdibility 1,500 Temes

Read What Others Say

o dlewmre Sicke] & Bekckel, o UComseliville, Pa, pbyE UYWe Rave given yEut apfarstog
Ehezourd Gepp and PB4 R EREF sie 2 PRAE Yo clalm tRen g6 bE "

AR Lk L, [rvin, o Ciresgavills, '[lr___ gupn! =0 sgng ewpafesy sich rhe reanirg fone dn
vhartss and seecial |.l|h.'| wlhfl g camie in %6 laud dar T eoald remd skem wilh che ‘plones
sen feeg Fro iny Led

She. MCalps [Raicler, o Tolob, Deas, saval “lhe semals acie eyven nape Lean weie
eopaeted, otk B0 BhE IGvebbiwm el By otber amdibsuie in e 2Eses, whe tzsted 1he
Sppormiue, Gnd other flsoen™

e, Moka legior, fr., ed Hidkeih, Mo T, says: “Adire o thmoegh Erial, dm wicanlic
27 Ahi mErEla 90K WE . '-.!._.I.-\.Hlﬂi ax thelc andtamenls <o, che pacalest degrer &
FScnse coumled wilh BHETEMNE O mjcclbresd, iy afe, wilhohit donke, tha BAsl insblasEdate
aflerer T Fhe amcieer gad rodesmasal werslcin Bele 80 larpe”
Wi, {1 Elzswar, of Llesslain || T ndideees, fiye: "'l I.'l'c'-l Beda Wy Jdur SlaitAudhFeng
Suf ad BER A Fer I wag s mhap srpriesq 18 EEfgIFEiET e rl_ B aemany
.-\.l"-l'l"rflll voo 0 B mr afweE rear ol Wy AWTE GRe |-u tren] el paeTiyadive feer from
P, dnsd coped Astingon aud Key Weal, e Tampa, Fhaile [ oeersldsr (kal some
padlilving Iovr wey dewn e 28 |oalas ||r .

— LT

= Hase udd el
oWE EST  BECEIVERS | Ruwe st ment

¢1ﬁ h‘l.‘.lih,}

T ik Thg WhiTupy -
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* Wiie Rak Tame AIUETHINT
trmal 258 Chm HANDLE
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eey B M=
The smplifizstion is @ greal will ibe Talks The -Eliu wace Vedza Mudifples das been |-|:|.|]|'.
:-;gd 'lil1llll"ll:'l: I'; IJ‘--E--. |_|4|-|- i Ih'- II:]IF:. :; s be N acppile By appinme '-I"f-l!?r'l e :l.m,.llu;._.j g

¥ ve sty haililiag dres aur 3 P Ty -

|rll"-:ll'-"::l_f‘:*l| lﬂhh.l e leskated £n ghe thind “n'.r. Y Py |-"l11':|-l:"'h-:!||: ;I#J‘;r;"f;:;
el Thi afmdases are apehdl, Ly dple LOO0 g gven B0 Illl.:.. #f e Ahal wicl
l‘.I.;I-I:_ s Iu-u:r.ll LETR ThE SITERY, Sven ke cha be indisllucy comiie cver B9 @ 1 rlr -I r

roflcy o tmieitg. Fey o Fuliipliz 2] sap alidics
Frits; inaleding bann . - - S100 sHBSiding You tin’l hear, Prics :1‘#9‘
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Buy Your Xmas WRrLESS Now
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Save 25% If You Act Quickly
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Ful g M ek wnll dppe.  Eond vp o 5 rA
TNTY Elqs " KESsTia ub 10 | W6 L bl
milps wmdgr farmmdls o psalilena
h:l|:| i uith 3 Arealds mals 1980 Faa b s el
i 0 Dok ollE viel aal camHer [ofF =
|H.Ir|I-J|II|'|rlii HllA o ke XD TEE'EZ & wamsd
15 lhabia, halabt 18 Deakaa, walyke il Xo M I
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[ 21 wire om
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so. LE, fLhzmz o
ife B Enld B0
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EEd CEE wuve gialeEs By b addsles of Uhe :|I'Ilﬂl-=|l'l"l-'l-1I Cina

Lrod cendomewr of praplc A pASIEr, Laprared oAl ""l'l-'""
wbe biSeF THSL Ta Aok yeer -r||-| _! i pucrmiicosiern. Tids
irsirmmasnt b1 :-«f-nl--'l "i." II|!‘.-5 j Lalstat cal Base, Al
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QUESTION DEFARTAMEHNT.
(Comtiztisd fram Fage 331,

of o wite ceed In an ariide on the wle-
|.:r.:.'..'l||ﬂ|.1: that appeared in thae Jope faane
i thes Tnilﬁﬂ'l:l"ll!.

A, L It kas Eeen '-:-l.n:l that a mixture
¢f pramumlaged lead and lioeeed o] i3 the
bes: lead 2alt to wse in making garmoends
that will protect the X-roy cperator from
the burmiag effects of ihe XMaray, Any
cleth may be veed for ihis purpose bt
-,]I_.., Elt.l"g of suwh a fne ledins e, drlkine
the I.'I.1I:-|. r'.lu;"'l !I:u:."q

5 AR L Smiter B all e radicim
rare and acte ap o serecn, atsorbing them
Al Favdn Eowriy Hdle refles |!I|||._r rﬂrr' T (IES
applier Hkewled bo X-roye, 30 ¥iu MOF oo
doubt understsnd if we mention that a el
salt ig fed i maging ks gowTs 16 procen

the apsratorn.

A 4. The tdegrapbone wes acivally
construcded Tor experimetal qospsses und
iy W0 feet of wire was msed. Yoo roy
UL any |l:n-..|!||. r-' wire you alesine iy in-
speasing he size of the spooly 1o hold i
You mll ke IH.-: in purckass sleel wive
from any dexlar in electrical supplies, and
"'I." wanld mo foubl he able Lo ke ina

arkoes an 3|—|;|I ziar wheel:.

BLOCKING CONDENSER.

(3823 Frank Haveeland, Jr, Madien,
Neb. warts 1o know: | £ wave lerpth,
souges and tips ef =:l.’.5-:1a:i-:l:|. of the For:
"l"n-:l.'ll-! racia Mation. L Correct capaciy
'l"r = hlocking ':JE"I['E'I!-ET o ber used with a
lonse eoupler,

Al WOV HL de pider Governmee:
'-l-l-'l.c-'l'l...- and 1= [kely 1o oporate al ans
vme af div, The power, we beliove, s
shont 3 kw. and operades an 2 nave Temstlh
of @hy micresy,

A, B Acblodkicy condenser fer jase
s Inase ediples shoauld have a capacity of
AT MLE.  IF the "phenss aee oooneciel
acrces e comdenger it i 2dvigible to milive
an admestakle tvoe for this purpose,

AERIALS AMND LIG-HT]'-.'II:-TG- Pﬁﬂ-
TECTION.

LSRN Allen -_.|.'|.'|-\. Tt '|__|-||_.||,l.:|_ 4]
asks: 1, Maow 3 loop mesal @an be com-
mected toen 5, B LD T, |i'.:'r-:115'||: swifch, ®
Which type of aerial la best for sending
and ren:nrn.l'ug—:n baogp or a stmaighraway

aerial. A If o earharemdrom detectar 1o
qUErcS @ I;r-ﬂm- o e successiul operi-
fran

AL A leop zesal canned ke Cannnectsd

io a sugle-pely domble-throw switch for
hightairg aratectcon but by adding an exira
clip ws shows In rhe dranwing it esnm he
'!|l."1" Taia profection can then he affonds
by wiring the switel as ghown.

A3 It has been found that ghe haap
asgial = =i jieFaid Fl_r relegy ng ':-c-:gu:._— 1]
15 & eloznd eirgaid ard daes not reradiale
[ Fes n'\.rll ciicfgy. while the straighmaway

nzrind 83 L{ ter for =ending I:-:u.lu:t il aloees
mod iopmine an ancher gap i othe aseial

Losged Acrilal LighEning Swiich,

You may arenege an seriad switch so that
you vse @ loap scrial for rb:tu.ln,g: :.rl:l -a

THE ELECTRICAL EXFERIMENTER

strmighaway for sendlmg, as shosn e the
Julp. 1GE4, =sne of The Elrsrizal Esperi
gigiyy an page dd

A, 3 A carbopendram detector cogiire
& banery of stour & volis and a potenti-
omcker Sor A proper GpefElic:, &% 1 ro-

gmires a dose regolation of the velmage to
per this detccror ad)iEsbed Lo ks most senf-
tive condision.

RECEIVING TUCEEETON.

(L] Max Clinch, _-:.I-:cn'-:-n-d .1
piks seyveral yaestionz: 1 The wie of a
ke aon dampod maves E Hegneding do-
tectors. b Schedale amd wave lengih of
ihe 'J.'.Lh:rmu :|r.n|;.|n:11

A, Tt is possidle 1o recelve tinw gig-
nals [rr-nl ™, .‘l. AL (Aelington) by using
2 tikker, Sui I |'1-: heen found in zemal
pregtisc thot & dotector sespomds best to
slightly damped waves. You should wie
the tikker when fedcoving ffom sfadicns
which isse undamped waves, sush as Tuck-
.:rh.m of e Faderal Wirelezs n:'lq:' agh
Ca, which wie the Pailsen are &

A8 It ia uﬁ;.l:ﬁl.'ll, :L-nlltﬂ I!hl.t the
TRlENA Cetellar 8 e moid Reniitive of
emneral deteddors,  wihile  dhe  crdimary
Aadion, parteniarly wistn wsed a@ an ampls
ger 1 really 1Bz most sénsidive extant.

A, 5 The wave length of the Tuckarton
station 14 very high, abour 7500 fe 8000
mrlers, and 3t fmr no special time for

opesabng, boiag a commesgial stziden, buee
am be heard mearly every evening abouwr
11 o'clock.

HOOK-UPS,

@iy Clifton F. Taglor, Waltham,
Mass, asks for a hcok-up foe a wirclbess
wnrhie

A Lo Moo WG shaws the projger wirs

ma for the : apparzins von meniion, bet we
wocld suggest the addition of o vagiable
ecrmiemzer ba yvour owifit. This condenser
iz skawn in the drawing and 17 iserenses
ihe flexilalizy and range of the aion
rmily,
LINE

INDUCTION aAND  VARL-
O B3

[} Cagimif [f.-,l'u'rl*a-:'n.u_, whizngae,

Whether 2

il asks several qpesboms: 1.

Vaurbstfielor Faaks=1 s,
auargent of '].I'U!-' vidLs
wark wonld affecr a
M) feet §rom tke sa I carcaid. 9. The pric-
ciples amd construction of & variomiber,

mied for raclread
wireless get locarsd

Ao L Biowe your afrml @ loeated  at
fight angles o the wires carrying <A
wolts, it will have ligfls o ce efed on

your set beyond & mmming soand chap may
B alighels moiizcakle,

A2 Deawing shows two coanestions
fog o variometer. The Fra: illastzates a
varsgmerer gidd ag a loading -.'-'!il. ad the
wegond how 1 s used by ke Telelurksn
Ca .'*'f mming purpasss. A vatiaometer
corsisds of iwo oomcenlriz cails of wire
each zonmining an equal '.la.u- of indoct.
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1hé gan fing ol BB 41 psrl Eniasbores ran kamme ears pree
Ak 4 Adewwd v T gl Flmow e A ekelen Proos
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Yo tep, sbouk] cam
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Peas Apparniugand in
telig=t mecvice, An
mgaclid Lo lEe Kl
Tpaleg O aml I H.
logamel & Lo e o
SIEE L i ol
LEy meaichancdise
ak lewonl poioca,

Quaker Light & Supply Co., FArm3t

QOnly $5.00

faudir rijmiln

IF gew giewld Wy oo g
Jewr grdretn sied selecklre ewd rereioy Janger Ja
ermopr. g dble afficirer NMesnsimg TreaaTo wméi
Svisd fwr-reat plamp Jer Mallenia 10F, mdf b

Eulh]'*s T:Il;rlph El:'hnl] Aubarn, N. Y.

LLL T dy

“Constraction of the
Audion Amplifier”

with 'nnrh-l-u' r|r.l|1|r|-Eq |;|.|H1rl|.|.l5.g ik
mepbang the treasinrmes. Pree, [ 1N

THE MISCELLANY, i, 8535'cet-Tsis:

KARSAS CETY, MO,

OSTON WIRELESS

Bevksn FBemslven TI'JHIF-IF--II' ST.ER
o Wariahls Camdnmeer, lartm fjﬁ“
Beaken Owlecbare, $1.00, FL25, p:‘:ll-. 5.8

dpewt o7 lel e Tmpariing i‘J:-. [TL N ‘F- 4
maa Uo, Meachoitsr ced Adoes Morpes Spadk
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the poict of comtast and ooly at the apa:
where the beat is needed for soldering
purposcs, whether it be electric wircs,
srraaturss oF cxhis wark,

Yeou do not have to wadt for the jron 1o

t ko7, o5 the [mgmnr che objest to be
wldere] bridges e too carlem o cags
barundurn E||'I -fedfstanice  heattng  poinls
i ]IIH s gl w il a whige lieat diges 10y
at the Tpz of the high-resistames matemal,
tharelore condusting Lhe Tieat divectly s
the spot ceeded.

When the ol I|'|."\.1 is solder -|.'-|.. e EiooEn!
the toel & tnleen frony the woek the car rent
egases t3 Aow, as the eiresdt besween thwe
high-resistance poiaks B opesed) dhis ere-
ateg a geealr saving of =arrent and alio
time. The iren s always ready I:'i:lr uid:
The high-redsitaace points will Lage wndeh-
milely, and il Ewy should become mmjured
can be readily remewd, say the manufac.
farees.

Taere is no boss of heat throvgh condics
s o padivtion, as will e fownd in the
ol 1d ]:;,1:: tlv;n:l:r e :|.|:|I-'|tr|n' jram Tt &5 uzed
pl [4=H |_|1|||:-c| e owiiln B osrwll gami '."l'u:ll ©r
and will aslder from fthe emalleat do bhe
r;trE_-st wosk, |1|]|r'||'|=r||.:_ b Rl 1l aswisnd
pf clectnical enerey that the sfom &nd frisis-

waw Dilepiriz Robdering lesn.

former are comiruxed for,  Where it
takes an ordmary sl wexl 2oldering iron
of the old civile to solder a Mo 14 wire
[ioe 10 secomds, 1:‘|:'\-\. ey wwans will solder
the same aplize n from three fo five peg-
gnds; in fact, any job can e solilered ia
leas time wiih it than by any ciber eweans,
whether o Te 2 Bomdarch, the oldaepie
lectrie fren oF noetylene s pererater,
Thie iram §s thoronghly coneed by pal-
enis issced frbl,‘. pending i 2l ponepal
coukried af :u g world, and a pew faciorr
is hedng built for the sgle parpose of maco-
faeuring th'e new elecrrical saldering from

RUSRTAN COMPANY OF WIRELESS
TELEGEAFPHS AND TETE-
PITONES.

The anngal geniral mechpg of the Fu-
gian Campo -ny of Wireleis Telegraphs and
Tebeahones  [Messian Mareond Compamy)
wai held In I."i:..':ﬂ-:'rdl.'l o Juise 31, Vice-
Aaleniral Dostrem, chitoman of the beard,
presidin The direstors fepurt aml ac-
LA I!:-' fhe wear ending 1:?'{1:. &, 1L,
record o largely nerersed turnover in ile
busicess of the company. mabisky dac to
orders received from the Russisn Governs
went.  The company declared & dividend in
reppect of the wear 1514 af she raje wf 15
JE'T cenb, whied was paasle on July L&
B retiring dlrectors, Godirey © Tiazcs
and I L Dalinaky, were re-choted, and the
meeting paaend = wole of thanks to Mr
Baliasky ard L, A, Eiscnsrein and their staff,
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Draw $125.00 to $175.00 Per Month
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AN ELECTHIC BANGE

FOR THE {IILDREN,
Playing ‘“heeping houpe”  has  always

becii & favorite pastime witk Listle girls.

Just as the stove in motber's kiher I

Tex Eletirlc Rmngpr.

imporsant in bossehald work, so in play
13 toy stowe i imporiant 1o the minizure
mether, althaegh these sioves Beve wntid
the preseat besn only “mase  believes.”
Toye of the children are now Deicg anade
fep Jallong advanges io bz home. A sirik-
ing example 53 a minzture electric ranpge
sov ilewised] that F is & practicsl 15nlz cooler.
The zange 32 15 inches |3 seight and s
capalle of cocking real fand, It 18 equdp-
pod with an pwen 1% inches addz aad 8
i||i'|'|;.—._! terp—hip rmmgh 1o hald & link
roasting pis.

On 1ep of the range o xeillle can B¢
placed, or food ¢an be gaoled im finy uter-
sils tha: come with 1the renge. A hing vond
with plug is farmished o stbech to any
hamdy eacket, amd, bast of all, ghere is 2
crrd switch, which confzasls the amoust of
eleatrle host fent to t9e range. Linle girls
fnerinnle snongy tn got n foy clectree TomRe
for Cheipimaz will find “pliving hoease™ 5
ware  Faseinadi 5 4 |'|A'Hi:!'|:' ten they Bave
crer befere enjoved

RAPID DETACHABLE ELECTEIC
SEWING MACIIINE MOTOR.

M guicaly detachable electrie rator far

sewiny machines has pecomily Lcen pat on

. s

Above; Mule
Mador ls mol
AEfewEd e Wi
clbne, bt [t held
By Pricilan.  Ma
gsrgwe  af  Baltd
Ere wmeid.

B Sewing Machine Mofor.

l the market, and is Terewith shewn The
motor it =mall and compact and sepoorted

Hovember, 19I5
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LET SAM BROWN

TEACH ¥YoOlif THE

AUTOMOBILE
BUSINESS

He'll At roo F30 3 gred a5 a8 chaolfear, foni-
P, TepAir BET, saleEEel e, 3 oo & wiheEE
Fam ieaewm reg prrweeBre=is aledhil (ke
o weepy imliuie.  Dataldhlbad als resrs

Earn $75to 5300 a Month
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“A Million Volts
Through the End}r”

The Secrete of

Electricity in __—
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Practicn] Application
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Price SZ.00
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A Few of the Subjects

Bleelalsing o sdegeiriMe=Terbrlsicy & hars
Hrlfere—Tlerlfr-Naliral fgpafdlnd — Tes
o Lulll Use spmrebis—flws o eideiw
Ezdrels of sypelzcole=1lor Bz am
E-Bar  Progoriiess for &olle of vardsup slara
b o port maieriala o] whe" Bbay 0k
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Learn Wiralass Telegraphy. il oorpmisres

Eral s nlod r—0ki i Pidfameted & P sraly fini o pneeiiy

o3 & pecal frame having foar legs, on
which two rubber plugs are ser under each
leg o provent seral whing the woodwerk of
the masiine, Thess serve alan ] rCI'I"IIﬁI
the mawr [rom movang  aegind, The
meer is Eus:.u.,{ wpan & shaft, cpon which
% SpTing Iv o sck taq gl |¢E‘=+= the mcr
i an waward dlrection. A small cark
puller &5 fasteoed emto B shalt of the
prime mevar, This palieyr s veed for driv.
ing the hund-nlirel of the sewieg machine
.\1. the I_.'I--;u;:.|.—|-||'-|-|. I-us'-:u:r_ The tensics
of the gpang keepe 1he friction wheel o
ghe medar &b & Somitant preluzfe agpajedt
ke hand-wiee]l of the mochme, while e
nitkes plugs umder b fext ety it feom
ewoving sround. Ie grder bo remove e
motor 18 5x oily tedskaary o press it down
and gull 1§ away. The meder rigd bath on
allcenall: g ar direct careent; it can alic
Fun iz either disectog [ust by remove
|-_|_g' 2 screw anil 1"'|.=I|'|"ll."_g' ihe |'||'.l:'.||: wy of
the Erushes en the commuiatar, A osmall
foat-operated  riwastal s Tuc nished  with
(his daemckatle moior, asd fhis o3 deplesed
In the secard iliidsetioi.  This devios can
bt wsed oo aiy #wing mochine, my thers
asp o derictwments nor sooews needed fiar
inslallig the meder.

VOTCR CONTROLLER FOR
ToY ELECTRIC TRAINS,
The r-:lnlrrf-:l;hn:m-ar 15 & I'wentizth Cen-
cery oy, Bimply talc o it and yom can
start amd stop your ccctric raing, molors,
¢g,, and lligh: ond pen oo miniature elec-

triz Bghts at will . -
The comralephere Wil wWork on =ny

P

Wilre Cantredier ler Toy Ealberaya,

votage iy elmctic trains will oo cm, aod
it will Blio werk o0 LlRer Glltlﬁhﬁﬂ'ﬂ ET
ilfreid carrenl 4
To apesate 1hiz dl!'l-m.{' ke v 18
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W. Craig sad Willlzm 2. Woadward,
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, WTHUm i questien anc answer farm.
T'i.-i i oome of ihe best books of i kind
ta 30 Byxd and many velnoble featorss are
sncorporaled thersin, suck ag Heminaiac,

, amd A, L mctors, framsfocmers,
waltsmeters, inirgrating wam-koar meters,
valtgserers and ammciers.

Tower factor elers, compensated wolis
:"'ll:-I:-n'l:, ei¢, are coveted Not only are
cridinary |;||||'::h|:n: answered, bat a hogt of
extremely prectical yet urusual ones, sech
as, for instanez, "Car a D, ©, valineder of
the Westan type be canficeied up to am al-
tl!'Tﬂ-Hl"l""' clifrens éirciat?”  Such pl‘ﬂ'.'r-
lems as 1]1-‘.1-!: aril I:.un'l':l'ed.s of others omn
the commercial gde of electrical maters
i explarn=d quite fully, 20 that the svery-
diz glectrizian can Erasp the undetlying
princple easily and guick!y.

Wireless Telegraphy. Dy A, B Ralle-
Martin, BS5c, [0, Lloby covers, 256
pages. SMxily dnches, 142 [Musiraziens
Frioe tﬁ& The Macmillan Ca., MHaw
Yark, ¥
A pew volieme ia redictel=sraphic lirer-

atere wlidch lias mamy valuable poincs in it

it cammesly knowa to the pyernge ware-

s men and expecially the voeng experi-

menter or operatar, L appReibius wsed

in the Alarconl and Teletunken gvieme for
apeeigl F'.il:fll}ﬂ'.!. L€ a3 maziotc non-
sparking  wews, mferophenic  amplifiers,
lightning arreders, ete, arz  explained
i.‘:i.‘:ll'i_'.' with dl—.gmrr.: and sectioral deaw
imga,  Many ef the features Siorposaied
lawve mever been publizhed belope, The
worke atarts with eleclimnag etz WHT,
eondeneers, ocoupled circuwics, sl.n'nnn: de-

'.'l:||:l|'|lllﬂ'.1:- tip elaie, ele, Alan e amp TN 2 Or

decremert in digcupsed aned the caloalations

citml Toe thie work 5n 2 W roUg’y MAnser.

Digestive radivtelepmphy, coaticuous wnve

apstens, the various tramsmiting and re-

COVILE carcwity now wsed cie. pee trepnbed

apon in a locid way. Mwuch pan be lesrned

from this volems by Mr, Relfe-Mariin

i it shomld he read v 20l shoee Interpeted
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There has ri:l:;"lﬂ_l!'
Weoosder, Ohie, a  eliih

begry  fosmed =

knawna as ihe
"Weooster Kadia Clas™  The oleb Bag ten
tharter mcmbers ned scvern] prospeciive
members. The officers are 23 fellaws:
Morbet Lee, prosident: W, Sgeag. visss
president; eorge Limb, seerprary; Paul
kaehn, freasarer, mad lahs Caslion, stas
ticn imspecior.  We belicve that the iz
of “station imspector™ ia peaclicelly mew
among amateur clobs.  His dntieg 272 10
inapect the stations i ensh mwepsher af
the club it intervale of sight woeels and
to repart the conditions and ismprovemssnis
m same at e first meesing of the club
following his mepociion, He pbso ipspects
the gtatioms of persons spplying for ad-
misazon and dmcnishes & compleds descripe
tion of swch siations ta the club In cuge
the mpplicant iz fousd ineligible, 01 s ke
duuty of the station imspector to inform
him g3 to how lw may (160 the require-
ments of the clab.
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WIRELES:E TELEFHONY NOW
FROM WASHINGTON TO
HONGOLULL,

{Lomtimreed frome page S20)

sape was senl bs Tawaii is greater than
l 1@t betwoin NMew York and London, Rew
Yook and Taris, greater cven than from
Hew ¥Work City to the MNosth Pole!

From New ‘r'-:'n'l-. i Topedon is 740
miles; to Faris, 4,020; i2 Berlin, A285: b0
Drerwen, 480 1o Antnerpy, 4 and o
st Marth Pale, 3438 males

Craing to the Lek of adepmte sendimg
apparatas ot Henolala 8 war impessizle
tis communicase back e Washinglon, hat
a cablegram pnnoumesd the jact that the
messzpe had bBerm recsived anid distimetly
heerd,

The arcount of she seeassalunl exper-
BENT WEE Fwen plt by amicd L 1053~
worth, of the Amerizn Telephome % Tele-
graph Company, He s 1 past:

“Wireless teleplomy from the Atlasric
seabonrd o Hawadn, o ditance of 4800
mileg, 1 an aZcemplished fact. By the
special  wircless  telephoce  develapemconts
which have been made by th= engiresrs of
thz American Telophone & Telegraph Coni.
pany and of e Western Elegimie Come
pamy (whick conceen paade nll the apair-
atny  Tor ahis pemarkzbz long disance
teas, ingludimg the vastam lubcsd, apesch
wis tramsmitted feom Washingion t3 a4
nirelesa atation near Heselulm, 17 any-
thimg farilier was neesded to shew the wom-
derful capacily of these now dizcowverics
1!;.-' thi sigiaiers of the Bell systerm, this
I-M-I: trmampk, coming hut a {l;-w hours after

Vail, the president of the pompany,
I:u.d t|.||-ar.:| by wireless 1'|.q||'| '|'|.a.§":||'||:|;-1|,

to Mr. Ifa.ﬂd,r its chizf enginesr, Iocated a1
Mare Iskand, 513 conclasive,
“That Iﬁnﬂ‘ﬂﬂl:l:it wirclesg  melealione

communicniiosn &5 nanesd ox soon as the
disturhbed comdition in Europe will persmia
of tests Eromn this eountry bo there, s ob-
vious when it s remsmbesod -_j-n: all
scientists agree oa the facs that it is moech
maore diFcult fo pend wirelese felephione
l|:"t'lr‘1lll'll.lI1I--:?'-CII:I:I:I'I5 d¢ridd land than across
whics big wrizglos telephons message
from Waslhngton 10 Hawall had o pass
aver Lhe walwle of the Urited Simies—a
distanee of Y500 mil:s—heiors ji ene
caignicrral lwiier wi-A=s conditiong which
cxisk whim sciidimgz over lerpe bodiza af
waler, For ihe purpose of thip fesp the
i{hd:rg was dooce from the navy wipslzss
shatim ol Arlicpion, juss ouislde of Wagh-
mad. The receiving wis done on o small
wirehess amlerna spacially erceted for the
parpese by thz engimeers of ths lelopisonc
daampeny, which, by mermigsion of the raval
aather-ties, was !nc:t¢d &t L Baval slation
al Poawrl Barlwr, Hawaii

“The meszage ot Honclela was roccived
by Llowil Espemchivd, sm esginesr of the
:"|.1rt"-|:.u1 Ttlepl'cn-: & ‘Tckeraph I!::n'n-
ng hail Been sen: thiers by Mr, JL
_ll e, II:E- chlef enginter, to ke char
of the -uh,-r..-:[ ans, the succeseiol resil
of which we are aow able o repord,

nsliwer inlereslicg feasmee of the tesis

wad thal, in & pesctienl way, the ability t>
cunpec] "wireluss telephcnn frstems  with

wire telephome syatema was shewn. Vi
fave mo denbt noted waar M- Vail :In his
talk maed a wire circut froo New Vierk

to Waghingtan, At Washington, br the
gpecial mears iavented and develoged by
the engineers of his company, the wires
wire samndcted o our 5"-r\-u.| T [ A
et and 1o the mavy's mighty wireless
tower, where the Jmessdge et wirelessly
to itx destinition™

The exazt t'-r*-r:ﬂu: arecl G Lhis leoe
romenal test of the '.'.'lrele..s seleghames in
being kept & sceret awing bo Dalenl reageas,
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THE ELECTRICAL EXPERIMENTER

ABPAHAM LINCOLN aas
"Fuetld wrrely arned gt

| piniicd

my chance wiff cormo.”

arld maLee |

LS

YOUR Chance
Will Come

Borm in a log cabin, Abraham
| Lincoln had kttle chance to |
acquire an edwecation. But
hewss detenmined to succeed. ||
“Bame day,” he said, “my
chance il come.” So he
sludicd amd gol ready.

hia chance DD come.

Your chance will come. Soma |
day waw’ll ht;_ mzid:i'n‘dhfgr |
motion or for a good job in
| EP;g.'lﬁ othee liva -ﬂF'h lI:.
| yom are ready, you'll go up.

And you €AN get ready. No
|| matter i your schooling was
limived—if you do have o work
long hours. If you really want
a better job, the Intermational
Correzpondence Schools can
train you for it at home during

YOur spare time.
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audicn type amplifvieg defector was uzed
o the recciving -:ng. wideh  apparams
Lomals the strenph of the recawed signal
ba & high cegree. At the zendlng siazlon a
wew ferm ol vacuon srigger tube, llh'i!;d
1hi=

by e, Lomgemir acd Eddows a3 1h
Fliptrom, dayed an impertant part.  This
tube, of which 300 wess used &n 3 bank,

wag leserilinl i a preveous disdz of The
Elrcdrical Experivientor, ool seemin a
large smouni of emergy o be cotireled
cagaly by & simple micféphone af the (ype

wsed or the smncard telepbooe dek set, |

A distinet trizger cantrol circuit ensbles
tals to be accompliched G a simple and
poaslive EIRENEr.

The folledng details of dhe appacalos
ised for transpsitbing wireless {alk frem
Arlimgien o Honolalo are piven I:||1'|.||El'||
the couciesy of L. Lee de Faorest. The
sramimiing plant comprised B rrgemera-
Lve vacaum tu: (esch bulb messuricg
7 inches in Slameter], wnl iess were eX=
gted on 250 wvolis direst cursens, The
helbhs were srranged on sis paes] hoarnds,
& 1o a pomel, [Epch pancl coramed 5
kilowans, thus makicg a scial of M kw,
of encigy absorbed, and the ned estput to
the arieina was TO Bwn at 150 sugeres
Facl Lol I8 k;:l;l:!er words, produesd G

fefe Gf 70 requendy enrpeni, Hhe
?:.:::;ur condrol grids of cach balk were
connected 1o the secondary windings of
ymall f=ansfoemers, the prmancs of 'Erh:l:'l'l
were hooleed vp in series with o sifiralile
battery andl o maiceophaotic  tromumiliter.
Thus when trensferring laad-lne alk (ra
fromn heewe Wierk o Arhington? 19 .H”.: wACE
bess gending circuits the segmlar Bl dela.
phwnme recerver 4t the ocher cad waa chiaed
fg &zt on the :'ni:rnﬁ::nt and the lacter
coealed the warving changes m b ngwpen
fuse girgwit, which warsidong In cuwrr=ni
were jcanifested fimally in the antenma i
self, The eaicraphone had only oo care for
=z wnall curren:, or about @ amadre, o e
exges. Thues the vacuam fubg prineiple,
higlly develoged and perfected by sch in-
diefatigaile varkers as Prof, |, A Fleming,
Thr. il= Foreat, Dir. Langomuir, Messes, Lic-
ben and Beer and others, heg apparenly
solveil Lhe  wicedess telzphong  problems,
which mdeprd Bad kd fale > bafle <he
seientific ot of the ¢ld and new worlds
for many reafi b coms

. % 15 LACKING IK WAR WIRE-
LLES%, 3AY3 DE FOREST.

The Amicsicanormy is 5:.]) v equippes
with wireless stnfions am! fagilitzes that is
woald he ensy, in casz of Inwaglan, for an
ey b cul ke ardinary E‘I’ll.'ﬂ'.'-'llF'h WILEC
gad comaletely fsolate the East from the
West, Le= Dhve Foreat, the wizrleaa enwemtar,
aaid &t & recent meetg of the American
Tiefense Zocely in New Teork Chp,

*The United States,”™ ha added, “urgently
nesds a clain of ligh-pewer radio stasiond
cxleneaE acrddd Lk continent. Ohae ald
telegmaph awble is all that binds uns &=
solwsely  indizpensatle, bat she  United
wonld quiskiy be ialaied ,

“In acroplaning, radip telegraphy 16 ak-
solutely irmlispergable, but  the L'nllli::‘l
Sqares ke almost no aeroplafied 86 eqaip.
Fut the uavy @5 up Do odele in radio teleg-
rephr™

FORTAELE ARMY WIRELESS
RENDS # MILES.

Army mea at Fort Leavenworth record
recently 5 rerord in having seat 2 wirclesa
mevmage 44 miles, wsing v Undied Siates
ATOy's sewesd Geld azspassics, eporaied by
the Cifth and Sixth civisions of Compny
A, United States Sipral Carps, The older
Feld radic mwehines seldom wers capabls
gl sapding radiograms more thas %5 miles.

Howerer, it is waderstzed thst an |
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MNovember, 1915

BARCHN MUNCHHAUIEN'S HNEW
SCIEMTIFIC ADVENTUERES.

{Contirpnad _|I'|J=|I FELe 5“._.
sciemtific q.lr-:l;.'he?- D].II..I.ﬂEd. by cnd TEl-
soning, reminced me of tloverrier, the
Fremch astremoenar, who br cold mmizan-
ing and mathemotics on Aep 81, 1348,
predicted 1he existence of 2 new places,
Mepiare, waizh oo cnz had ever seen®f
“The Marifan 1 nag gaping at, who oas
standing mearest fo me, wos belwee eight
and mice fees tall, 2 veritable gianl, He
kad eo immense Bead wtth a :!ra:!:jl: far?
Eead al [east sesem imchies izl fes Dight
iy nlt.'.-!t ik daam-

(e R BT i

Eloe eyes werd abaut
cler aid placed ki |I'H'f| £r;

did ozt appesr e have muech style  The
nsfes r:.rl of the tody was enclosed in =
fort of bicase like our young hows wear on
Earih. _Ie troms=rs loohe] 1&g knizaers,
but wen: down fo che ankles,

“Wlliile we weee stifl gmeing enzaptured
at thede strange marvelowes bein g, we smbe
dealy besime conscious of our brains bemz
filked woth @ wonderial sorr of maee whisy
seemed b0 ocrigmate cnmide of our keads.
Instamtly, the Margiane whe kad stood
around in & anphazacd ménres, formed a
lace, the cerier of whish was formed by

curselves. At the one cnd we now par-
l.l._ll.l:-l a l.-.-.n.'cc._::lil__ hewlldering  sefucture
with o chuerchedivc  appearan-s  which

smmed o turo erecn:] glowly oa fe axis

THE ELECTRICAL EXPERIMENTER a7

Whin its ponderouz portals, meargmng st
leal B0 deer im heighi, ad swony erpaedg
wo that they '|:u:-ir|.1.-:d i our direxion. the
sirecture ceased revclvimg. [ LEII|;|I1jI:|;.|J.'
I:I'q.- partEls JI':| beck ond outb stepped a
casiir ;irl:lh]lr-l nokng MarZan, faller sven
than his brothers, He was ‘dressed Like
them, the caly difference balag dhap hiz
metalliz can aspearcd vellow Qo enlor
Othérwise there pgemed b7 be 5o difer
eree in his attire

M oa gesivre iwa Marclians stesgped fors
ward fo ut and taking of our hepdpcas
seplaced ther with the solt melalbe caps
I.f['.' this tme the distinpaished Iooking

artian had coime i n lese e g 3598 Frood

aill, Ea; five fog -.'|1.";|:.-. He mext placsd

they kad a maeveloaely tells-
penn, Ay ael as keem lood in
therm, imacasible o depesise,
Their “ypnote gacs held cas
spellsound and deemed fo go
clear tamgh you

“The long ihn noee was
e il harmonised well
with the rest of the foce; the
wit somewhat

CORIpEEIC
begwd. The large ears soocd
vl #EREET ang !I:-:-ki:.j like
eacemoug  ayster shells, with
the Disldde permed towards me

However, what caught my eye
a1 onge, was the simngs @py
211 MartSans ware fedes CAp
looked as if they wers made
of a flaxible metal mnd o
their back  dangbed T

whar I
.hl,ll,].:h! 1o he & Texilil= aetal
wing, W were fean 10 krow
Bl F jargaac,

"Tee chegr or cathes ke
rore ol Bhe Meriian was sim-
ply ot of all propostions: 10
tlie resi of the bedy. 1t was
gnormons, an: made blm lock
strangely op heavy.  His gems
appeared thin and emaciated,
as odsd his hmbkz  Hiz oomds
Fiad exeh 1w chumbes smd fome
fingies, the extre thumb being

terween the thrmb aml in'ex
Engor, o3 compared < L hi-
rian  harl e e jiseld
wis very cmally i fa= i

L=l nn-k like 2 woman's
hamd on Eaman,

“The Feel wspe mlmoas I:II'
skl in slsape znd at least 134
feos in dipenerer, The bage
o ke very mach fike an |1|-
phant’s foot, alisoaeh 1he aakle

xac rather gemall wne grao- I:EUI -.-.Jnsn.-l-!nrnn: “"'fiﬁi“l' e, L
Ars WEFOE
as comzmred o the g fat “::_;"‘_.,. A LR F L ber it ams o Lii't

Fral, The catadile af ik Mar-
tian's drers glistened :-I:mf

by in ihe sunlight, and 1 Ecit
sarg gt §7 maoss be made of
a (leaihle miztal, unksewn e
ps, It fitbed ratker locsiely and

i1 Jeam Jaaeph leverrler, & Poemch
sulrondwar, cn Ay i, 1EiA in a
PO TS rw Foele Pulstolawud.
i:.rl"r.'l 1haE B 1.:-:'L1'l:l1 'IIH:

arhit af & supposs] pew_glédcl #all

[uifler sereawed 1hem Uraniue, the phe
Laller thes thpemhl te bo Lie liee =4
plaztl (i (0% waler ptem. Net anly I
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The applicationa of electricity are increasin
he man whoe has an oomet Knowle
acienee has ever growing opportenicy for ;u'u-:I'L
E_' il 2l rl“HrrlIrH In meEvrEra e By EAT EnginE Rl Ofvatarchl),
abmbaca new ahioe tlsat meost of ilie mackd n:lu:-:'] ate hus wendee] o fhe
e dine. A mrorrbhienags m'.g'n'ra
Il'dl:lll-':llil"u:. Xaw almick overy =adomn
pacirle ook ing wieadls e SeeinF more Sed moee B e, BYEn AL
hl.'l.l:n-l..lI B Lt £real a e verenl 0 1Fe Exrhlieth Cenloy, e be g o
r.|1|; :i.H'-' kL
T pex IR
alaily b, I.u'-l:'.ldL'-r.::
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means rmmey 9 yo1 and thess books will show
you how 13 get it Hawkiss Eserical Gelces are the standard works on Elees rigity, They
COVED CWETY 1-1|'|i'."|-.- phre of the subjlect nnd bhs

Tl el nealler B a-reme imousiiins 2ol aavers, o l::_l.l:-l-r\-l arrernl theaesean® |'I. ArpEr ﬂ-.- s maIg

Eremag for a solet !El:I::[HJ.E-I:l\'.CI.l' cal prodlzm. . Yoo fad Lk

A Most Complete Llhrary uf Electnclty
at the Lowest Cost -

Loty ut the tiles and cocvimoe
sanseslf Lhas Hawm Elesigisal & aides nall

J.I' c#werrilig poa wiaal lvie
by ora b ey, l:'a-:l:n-!r':lr It

b i B et .......,J'r
¥ il

a
TeH AL -'l.Hh-u'lr frar rapetv
Fals cy-lo-debe work ea cdorirkcity. Ancarous
mrean oF = Rass byoke aTl] ceylnes semal shele

b o Pl pare yomar pocasl-beaok ks ]l ,

Easy Fayments,
cozpt thiggreat olfer nem—
rENTIE TS rnTw-nrd"-lf:?-. 5
l-r;l .'II‘--r' I-F-n-dn. :Ii' '-\.'-I

decide fu 5«'.".|.IMI |.|..u "l:'l -Erl
T I
Tuar,

Mail Coupon
Today s
(ﬂlﬂdtﬂﬂl ML s B R L] 1 aE B R R e e R T FE

RATSPERES .oy cramerr s aammer s e EE.

Dolt Electrically

ol B8

o of eletricy
[ 1 T ] ..-\.Eu.

Wil o paesra Tor ]||: win
‘-"Ii.'- 3 lighoed b fhesicie®y, +uﬂ
lt‘.'l!:d:l:n
rada-
1k£r i Bs Tor difcing mackmes, for
rleating s l.'.l'].l'l [ = [hamaTed
1|'ﬂl:l£|:‘|l- Do Ir Eleermnzalke "

RS WOASEEN I0 2 WAIF YOAL Cam L e rslangd,

Lo answty ot GLafs Corallv At Dby,

FREE
'I:'DIJ PON

Tltllu..ﬂ.un'ilil&cﬁ.

T2 FHeh Avemug

KEW TORK

Fl"'|'|-|'l bk o for aumps
hrn Hawking Elsecrinl
Cl.ll.'l-::- ﬂ"‘r.-l.r 21 mach}), X |'I|,|
A Ay aid., the bt :..:u-
ru:rl.-url. -E ﬁ:-'i-pl'-h':'l-\.lr [ igmeata
-.--ul:rn-l!l D0 ek ot LR L Rkl

I':n 1[-."'¢|L].. bileck |E'|1..l"¢._

In Handy Separale ‘fnlumns EF,‘;;*;;;;Lm In flexitle Bleck leathe:

BIDABIIE. .o yeeces v vmmnnens i
Bosupallom, o ciaeeiiiiiiacaaie e

’H-ll-'""l'li LE 21 11 TP,

MIAEEEEEE R AR

Fou braeflt by menrlmieg “The Wleniedsal Sepiresmier’ whpa wpeiling b alveefiegr,



Big Money
in
Electricity

The dectoical indusmies efier wan-
diezful -:ljplbrtur.it'n‘m for |:-|:|-:|.'|.'. 'u.'il;h
- a lizing for etectnicity.  The sala-
rics peid io trined men are lange
prommotion comes rapidly, and,
o of all che professicon i nat
overcrowrded.

The opeaing of new lines, from
inmee v oo, (uch as wireless tel-
egrnphiy ond telephonyl, promize
astractive and paving Belds tothose
who wish to specialice. The el
f2 da mnd Special Traumicy will
bl seeceds to yono.

The Internations] Correapondence
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e tza of the hngers of bedh J1I.r|.-l]|: 0

| hig temjiles, whkich we 160k 6 e o jalufc.

We hastgned to respond hiocwisg, Bal we
must hare expsuted the matian pocrly, for
3 faint rather ammecd smal: ram aver the
hrowfith fearured of the sugnsr Martian
fle then twrrmed around and with & mation
gome attendants bade uwf to follow ke
chied, which we did. H= thom eatered the
churchadike structure aad we fedawed hlm
defersniizly.

“well, .{I:"r my I‘*-‘.'l_'., |
,-"LI.._|1|:|:'| e owire mst be almost
sme. S0 I greie I wil bave o cloge for
to-day. Mow don't forget 12 Huen nofoe-
marrow night for thores & kot 16 he gald
akout thiy wonderfol plasct. Loed-mphs
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A lew sfthmic b for 2 f2w sccoinds,
theey Sichk, dlick-2ifel, elick-plizh-p ek, 2lie,
a snapoang 2oumd and the ether betwerts
the Mosn and ald mather Earth waz an-
digarbed omce more

".";r o romaimied. s

WIRELESS US.E'D IN STARTING
AUT

Joim Hays Hammend, Ir,
strated tiad there ia such a tone 83 wire-
lexs pomiro] froen B of an objed sl sea,
bt &t has remaised jor e Uweezland com
L L ] 'l||.\_.u|l Yl s mufisn r||r||g rxi; be
atacied drom a dutancs by means oi wire-
'I-,-,.; telognanly

Proct pos! live come at tke Indiana Sigle
Frir, wliwre i%w mfor af 4 Blelel F:’S d-|'|.'\v|'l-
land wig grharbed pvery Bve minufes by o
wireksy sppark fren the Owerlan:d beacs
earlers, five miles awow in [rediznapols.

A complede wircless omEfl=—nmar g=s
iratar, brangfarmers, relaye asd other para-
phermalia—was wslaTled ir the slhow wins
daows of the cir salesroome.  Thia wos
cannrecle] with an aerial on the mooi of ihe
hstiding, '|r-|1. by flepping the albernating
4: sreent up frocs 100 -.:nl!- to TR0 wolis
'l: i '-'ll_'-iﬁ-ir-'thl% mkd® it porsible 1o send meg-

Thr: Oiveriand ear o0 exbibition ar e
fnir groueds whs Blled ap with a receiving
apparazes  acd ths  pecessary  awbomsiic
switcher and releys for tsrowing an and
aff ke algstriz current of the stagles and
mogneie.  An swtematic awitch was regn-
lalee] wo as to alliowy the car o rue far 43
sezands, aflcr which the magneto was ol
clf. The operution of glarting the car was
repeated at 1|.1=.1". als of Fve minytes,

An indesesting fralire -'_.j' tha EIFEF'HI.-E"II;
wes the faes ghat the entire ooerazion of
slanbing the chr w: vi mecornpliched without
tlee 2id of homan hands,
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SOMETHING ARQUT SETREMINM,
{Cl:lnl']-r. eyl lf!'lhi: By i

sperating  an  avoomatle  motor  starcer,
whick s comnscted do & meler drivicg 2
th horsemowe= dynama, foihH bying a bank
af jezandescent elsctiie Tamea, e mo-
meent tae o pell ip screemcd from tho bghs
the matcr is stopped, and i the light is
ml’: aliowed to fall waon tie 22fl T com-
pleces the girenil, comseqently peitiag the
metcr asd dysame in operation. Thou
sasuly mf ligrerpoeer ol elacirizal me-gy
e e B controlle=d Jest by oa owase af
the Land,

Ir, Fiz. ithustrated a pumiber of
mosk  inderest ng E | |||| Falians al e
selemitm cell [whaeh werg alsa showm ot
gl afaresabd e '!.'llllg‘} I conjumeciion
with & Lotlery sng =eloy, weed Jor starting
and aippping a iiny matar, rimging “wll
firing a cennon, blowing a kern and lighs-
in |rc=.|l]c:u:-:||.'|-n-|l'-.

In the carlr ninet-ed Mr. Hammer de-
viganmd 2 diripible lgepeds, which Fe hac
kenz ape descrsbed in goverel of his [ec-
riefed o e eelemdum eell. The dderixal
plan lias ;ri:-m #ily boon :rn:-p:h!ed by Zaversl
|;|:'L'¢'1 for steetivg an “rleciiic e el

Hamper's devies eossitad ol &n anm
'|,||'-|:||:r|_'|]|||5 frem =ich 5%l &f T Derpedo,
tach &rm cafrring & sderimm call her
wueniez iy 1:.::1-'11. Inzite a Lox am! liaving a
letis coveging an opening im the soarn, #o
that a seacchlizht of the vewsel obpatchag
the torpeda cou'd be thrown on the cell
ta the dght of the ane te the kN, Hins
steering the tarpade b the right or to 1he
left, s thar Bt would atack the flagsbip
which waa ennstuntly Seing blanketed by
the ather moving wessels of the et The
gelepimm colls were congedded to o no difs
ferentially wourd reley commect=d wich
solendids’ ard a geissble battery, which
sprnee] the modler aml  contro’lod  the
migrie ar divecion of the torpeda, The
searchlizhi vpon the enemr’s wesacls 2omld
nod afect thic sslenmum exlla, as Eey wouald
"'\-g |'_l:|:|u;|l|..rJ smiv o7 pve tear of Lie oom-
faining Iw-e'-;-;cg ‘ned world face directlr
yaward the verssl dispadelime the e |H.l| i,
The peni=al of & tq:-rp:d-:- cothl b minine
1.I'-II'I.L'd. gl a far locger Msdames willi fisg-
cess br means of a scarehlizht and selenium
colls than woisld be prariishs by a dor-
pedo eoettolled by wircless: therz wwould
ﬂti'ﬁ 1'|-' k{: l:h:tni.'l' ﬂ' :II rrt |lr|'|| ' A III I:
would be far more relichle, effsxat and
eosmamical Ir. Hammige =omc yedfs asn
alio propascd ikia method of comtrel for
3 :rglbw 2erlsl toraedo sl For deepoig
bosnba eherefrom, releasing sheem by mears
of ike beam from @ gmrelighe

A mumber of ingesicns ewcihads for
wiilteng the selepinm cell for ceelng ol a
disfarsce  Lave hoen rmr.-chs:d bat nase
have as yet Leen woked on? cemmercally,
Selenivm will mmdenbtedly plir 4 sery -
poriamt pard in some wi lhe oo dise
gaveries and inveabient,

Wea are indehisd 2o YWilliam I Flaimies.
comsulsimg  clectriesl sagineer, of MNew
Yark Cip, for E-:'rm"v;':mn ta utilise in
flais  aplizl= egelain eoqvrghted allaskrs-
tomg and descristive matber {aken Troo
his  hook,  “Hadiem, Phosphercaeince
Flaorescense, Selenicm, Ultea-Vioter Light
e

12 &

LEXTHGTON, KY, MATIONAL
OUARD GET WIRELESAS
EQUIPMENT.

Part of t4¢ eomipment for the wiceles
patian of the Eenmchy National Gwarnl
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AN ol the <dall wens lown i fhe Towels

af the chip bueily erpaged ia cleasineg wp
@rone ||-\., 1. F ||I-|:||:1 perapaliogg ar d the
i was gupporsd to beawve |i|5-l destle oz
s, A&E 0 [ EiL oA ssverinE] was Wy s
n]:-llc in the ]-":H: afid at [ret this w3 oot
pail =ny atentioa 1o, Howeser, o linle
latez o G s veltured up fo the dech
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together, =nd the eaptsim then hailsd a
[L?l".'.i!l,a Filge"Eval e |..||"-_|'|_"H"|| (R LRl '_||-r_ -;1|_'r'
3f the "f=piter™ doun o pope o= 10 the
tphenais deck and shortly afterward were
zlad to sei our fest o0g irOFe om LarTa
Srma. No mose hurdred-lepged. podasn-
apontlag contipedes for ug.

NEW WIRETLESS3 T{'THIJNCIT.UT.U.

The Govermment wireless sfatisn ai the
mival trairing staiiomat Lake Khafz, 117, w=s
pacsd m oporeticn roeeatly, after a severe
iest which Cemenaremed  thar  mwisagpes
conle bz seal from there 1o Honslul, The
simtion iz for the exclusive use of the
Lnited Zates Governmont end no gamssep-

hazel  wi || “pmm alive!™ 3 =T WeE 'l
v¢}=:lll' odowen the Delywers Iiver o3 noat-
dk i Celeate, waded o e anxwanm
rodless do sdy 'I: toole nboak Ehres 1.'||:.|:{:|.
-:.]' i kmil's bal d6 cover Clee |me period
canemivsd an gathenng oof sSats acd tools

cial messages will be accepied.  Ie will be
atiliecd chicHy for 1he ﬂ'u-h:l,: of Lovern.
menl mrypdpes B 1"||, wiaiie s on the Pars
menn Cepmol asd Sar Fracoscs Il}-r the di-
recion of tle Tacific flect ard for selay
fo the Hawaimn [slands.
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TEEFE, 40 corplets srrades, 350 |Husorg
o, 29 gueitiane gNd anfwsrd,

A weall of stecimicg! Elarmation; dhe
antirs  eleilaial % sng yeac;
the micibe® rlegmor teok e sireees
Wintlesa™ -all o8 & price &s lew an
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s (heielore be site and arder gy,
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NEW YORK CITY RADIO CLUE,
The Clarksen Radio Club, of New Yark
City, whnis for new members persms wha
are daleresled in owireless telepriphy and
why sk Lo advance this seence. Fos
furthes peciionlars addresg Ges, A Braca-
lome, Zeey &md Treas, 314 Fasi 244
sireet, Wew Yiork {"I‘I!'_

THE ELECTRICAL EXFPERIMENTER

RADITO FREQUENCY CHANGERS.

I speels] Wierest was the paper on
"Frequeesy Uhangers” read by Prof, L

'enrcck, of Germany, 3t the Septembac
maschtE of the Institute of Radio Enginsers,
Seld at Colombiz Universicy, New York
City.

‘Thiz 1§ coe of the lat=s; developmeniy in
wircioss bzlegraphy and ene that may reve=
Intienize gur present methods of chisining
racin freqaency cureenis of large power
. The apparatos, as eaplime by Professar
Zearesds, consists of two elesed corc trans-
fermers as shawn in dhe figure e -
:narln:g of the wransformere If, and Iy ace
eergigesl Dy an sbiernator A0 The wind=
ag By and B are jed from a direct gurrent
gauree Boamd imcleded in dhe clrowde i5 a
txil L., pocresting o sufdciently high in-
luclance ta prevent amy indnoed AL, from
fawing in this circuit

It is ‘mpottamt shae the corresponding
windirgs om these irenciorrwss have e2-
I.I'II_?' the same owilics of Lerag aenl qhat
the cores be wsxasdly alikhe in all pents of
conslriclicn,

The alternatzr supplles a eurreat of 00
volts ab o frequensy of 10U erelzs and
the primzry civeede i tumed to thip fre-
quengy by mears of inductance Lp aed Co,
. The care i magnetieed to 3 of i mox-
fmum flux density by means of the dircet
current winding, The A.C, serves 10 Sing
ikis up b magnctis salusabion pomt.

Under the above sanditons the AL, Bux
is supericipogsd an thar due te the DGC
&nd the resulling cusrent iaduced in the
sesondary kie & Blgher frequency thin the
prifahiy béddtse of b pecular wave f6fr.
_ He ghowed thag {F the secondary wind-
ngs arc connedtad o serie® fo oppofe sach
ather, the frequency sesulting will be thres
inregs that of the alicrnator. This <ircut
it mmned by reans of a capacity Cs and am
induclanse La

Gaoing ane abep fucther, the effecls af
comnectley e wasiformers io parallel la
to eiain & freqaensy just doosle that im
the exeitlng elreiin

For aabisfaciory reswlis, it s abscluielr
NECeRsary to koep the sltermator vollage
sonatant aiber onde adjusting the Circost 1o
rescnanes, Tisg speaker showed by graphic
earvcd, that of bac primasy was de-tuned
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1 par cent the amlliode of the carrent in
the veccndary woud drop bo 95 per cent. of
it mas:imtmm valae,

An infersstiag poiat brought cut im the
discussion on this pxpes was the affser of
eddy corrents amd hysteresisn.  The former
wirg dropped romm the caboulatiane far
proceer cocsireciioi af Lhe cores 1he¥|—wq:-u.:|
e refucsd to o very smoll volue  Ihe ef-

aw =t} l.:r-.l.‘:lrﬂ.i-;l WAS :||::|:];|. o 1SCrease
the resigtanee in the primary circuit and
dul Aot o=l resulls b astial :lli.ll'.::H.
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Fregaency CThenger, Liap Transformens Epes
cnalky Arresgped.

S3EATTLE, WASH. RADID TO BE
EXTENDED.

Fort Warden A A. Porsse st Seattle,
Wash, bag peguesied Hq._l,u.- Gill i allow
him a general publie service license for the
linthor departmsrt wire! A, ealalilished re-
cently :.I;I?I‘]:u port warden's office ap Pler 1.
Af present Uie slation liolds what is kncwn
2y & limited commerciil licemse, and the
Incal office of a stramship company is cot

ermitted to sE5d mekiages to one cf its

meamicg ships. A peoorzl service licchoe
would allow the sisnuos to weept all suck
meiiupeh,

dl thesn
galcker war to do Lhls than
mars L
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'YOU MAY PAY MORE

AND GET LESS. BUT—IF YOU ARE WISE—YOU WILL AT LEAST TRY
THESE REMARKABLE NO. 55 MURDOCK RECEIVERS. OUR LIEERAL TRIAL
| OFFER AND OUR MONEY BACK GUARANTEE ASSURES YOUR SATISFACTION

Compleie
Double 2000 Ohm Set

only $4.00
Complete
Daonble 3000 Ohm Set
only $5.00
Either Set With Coronet

WAL Remslar Bawd., Band, § .50 Additional Witk Corenet Nend,

- FOURTEEN DAYS TRIAL ALLOWED

Guaranteed equal in every essential to sets selling at many times the prices. Super-
sensitive, well-balanced, comfortable, tested sets, which will work any-
where to the fullest efficiency.  Order a set to-day.

OFR CATALGE OF WORTH-WHILE APPFARATHS WILE NE MAILED FREFE ON REQIIEST

s, WM, J. MURDOCK (0., 55 Carter St, Chelsea, Mass.

Our New Big 216 PP. Electrical and Wireless
CATAL G REFERENCE BOOK

——

The Best Bargain  RAVEAMMGSGErlR T Anco Navy T
in This Magazineis _ESERSR= e i . Receiving Transformer

Ma. 7198,

Rrptl:i.r.'lllﬁ the lafest advasmces oade fowards dthe deal tusies wasal |:|:|.|i|-|:|-||;rl thr yrcalead dregroe -,-'r lectiom et
chiained No greatet value cam be iesufed whee atftfate seleclivity, sensiiveness amnd fi are mnbh, 'fll!'
ilusrration shown  herewith cannot poasibly do jostie b the instrament ifsclf. The primary winding is enclosed

im a cahines, the sides and top of which are polished hard robber. Two 15-point ewitehes are mosnted on rhe frost
(kne switch conirols the premasy m grouge of scveral turcs amd the other controls ome torm at a time. The enlire
variatio gf the primary is thag secured by dee rofary motlon of twe Enurled koobe ratber than the movement of 2
slides, and may be varied from 1 to 253 WS in steps of coe tum ot o Hme, The windiogs are up&:&éli adapied to

!-nr_dg wave lengthy. The semidlary iz wolid with gieen ok covered wire. The ends are HARD ER, tzrmed
ard polished. Ia'-lz|:-|.'.|1'|-|:|.=.'|.|‘i’£ varalion i secured by a 13-peiny fwieh which makes i1 possible fo secore & very Aot
ad justment. PRICE. ONLY 31500

SEND 6 CENTS FOR OUR CATALOG—DO IT TODAY—YOU NEED IT

ARE TOU BUILDING SOMETHINGT
Oue oo 5 CATALDG sheet psvern] hordred Ip-.:h. z=d mrts of mairzish {or Efdiap your ase apparares @1 bawe whivh have wreer Brdors
heen lates.  We s Bl ahe AIETCWN work In pur lscfmy sod then you pot then lapeiber

WE HAVE JUST WHAT YOoU HAVE BEEN LOOEING FOR
Camplere dewrripiian ’rl: prices THI':.LL-I::I: I.ln:ilb..l] i Elptli::l:l.lé.lﬁn.p.l Basirsirs, lﬁ;li:ui Traceferces® ||:Ij]"u|.1ilﬂ
;:&. "rﬂ:‘_l:h.: L:;!u .H;_E g-l:,:-ph_ ﬁ&i:i?l.:.‘rﬁiw a3l Paria fer g yEurf oen appadiius A '.I'r:Em ] ‘h"lﬂ:n:l T bﬁ
Tl g w oyl ml. comae] appasatdd, Bptber with o Gall Lot scd Wiring Dhagram, FREE wilh eveey cilalog.  #4 in slisp
Wing yew (his synderial The bemt catilog of wirclcss apfmdatos, cieo publshed.

ADAMS-MORGAN CO., 13 Alvin Place, UPPER MONTCLAIR, N. J.

Vow beasfid by rresstisadag “The Nieetsval Rrperimeater™ pelem seridiogf ra adeenliicsi




Here is the Famous Erector Girder

Erector is the enly construction loy with girders
exaclly like real structural sleel.  The patenied in-
lerlocking edges (an exclusive Ereclor feature)
enable bovs to build kg, streng models of bridges,
skyserapers, inclined railroads, elevalors, work-
shops wilh machinery of all kinds, battleships,
acroplanes and hwndreds o olhers.  The
: powerful  Ercelor
motor, free wilh
most  sels, runs
many of the
models It's
greal fun for
bovs!

LOOK
HERE

BOYS
FREE!
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Erector Sels Sold Everywhere, 51 to 525

By wow B oiee S8 Mo, @ (o0 Bk which eoftdies 571 paric
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A C. GILEERT, President
The Mysto Mfg. Co., 136 Fox St

NEW HAVEM, COMNMN.
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