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The True Wireless

scientific investigators all the world

VER since the anmouncement of
E Maxwell's electro-magnetic theory
nl on its experis

over !
mental verification, -

were con-
vinced that it would be dome and lived in
an atmosphere of ecager expoectancy, un-

By NIKHOLA TESLA
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proved appliances. Similar phenomena were
noted, greatly magnified in intensity, bot
they were susceptible of a different and
more plausible explamation. 1 coasidered
this s0 important that in 1802 1 west 0
Boan, Germany, to confer with Dr. Hertz
in regard 1o my observations, He seemed
disagpointed to such a degree that | re-

application of these radiations for the pur-
pose was quite obvious,
was asked whether such a systesn would
be of practical value, he did not think so,
and he was correct in his forecast. The
best that might have been expected was a
method of communication similar to the

When Dr. Hertz

gretied my trip and parted from him sor-

rowf{ully, During the succceding yearns

made numerous experiments with the same
nl-jrcl,llm the results were uniformly nega-
tive. In 1900, however, after | had evolved
a wircless tramsmitter which enabled me
to obtain electro-magnetic activities of many

—
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A millions of horse-power, | made a last des-
perate attempt 10 prove that the disturb-
ances emanating from the oscillator were
cther vibrations akin to those of hight, bat
met again with utter failure. more than
cighteen years 1 have been reading treat-
ists, reports of sclentific tramsactions, and

Alternator of Liored by Ry myself informed, but they have always im-
Pires’ Bemonstrations’ of Mg ’c':‘f‘,:‘.'.‘..’.i‘; prest me like works of fction,

:Mro Before the A
May 20, 91,

usually favorable to the reception of any

] er then that
the publication of Dr. Heinrich Hertz's re-
sults caused a thrill as had scarcely ever

cvidence to this end. No wond

been experienced before. At that
time | was in the midst of press-
ing work in conmection with the
commercial introduction of my
systemn of power tramsmission,
bat, nevertheless, caught the fire
of enthustasm and furly burned
with desire to behold the miracke
with my own eyes. According-
Iy, as soon a8 | had freed mysell
of these imperative duties and
resumed research work in my
laboratory ot Grand Street, New
Yoek, | began, parallel with
high freg alternators, the
comtrction of several forms of
ratus with the object of ex-
oring the Hedd opened up by
Jr. Hertz,” Recognizing the lim-
itations of the devices he had
employed, 1 concentrated my at-
tention on the production of a
powerfuol induction coil but made

nc':: Institute of
at lembia
Fig. \

articles on Hertz-wave telegraphy, to keep

i g The history of science shows that theo-

ries are perishable, With every new truth
that is revealed we get a better under-
sanding of Nature and our conceptions
and views are modified, Dy, Hertz did not
discover a pew principle. He merely gave
material support 1o & hypothesis which had

N this remarkable and complete story of his discovery of the
“True Wireless™ and the principles upon which trensmission
and reception, even in the present day systems, ere based, Iy,

Nikola Tesla shoss us thet he is indeed the “Father of the Wire.
lexs,” To him the Hertz suve theory is g defusion; it looks sownd
from certain angles, but the focts tend 1o prove thet it is hollow
and empty. Ho convinces us that the real Herts waves are bloted
out after they have traveled but @ shovt distance from the sender,
It follows, l*nnlon, that the messured antensa current is no indi-
cation of the effect, because only a smwll pant of It s effective at
;:mnnr‘ e. The ’l'ulin'd .r'n'rily of ""bn .‘vm ware n'oniulon‘,
reception s nccmyﬂ:ldnd, ides shencing definire
i themuelves, the redio ] noTa; are

not etheric space waves. Tesla also disproves the *Heavivide layer™
theory from kis personal observations snd tests, KD;'OR

no notable progress until a ba

insgiration Jed me to the invention of the been Joag ago formulated. It was a per-  all kinds
oscillation transformer, In the u:«;(r“rn fectly well-established fact that a circuit,

of 1891 | was already so far ady in traversed by a periodic current, emitted

the development of this new prisciple that
I had a1 my disposal means vastly superior

e - Acermse
¢ Loy & B e

ng the Circult Conmections

1hustratl
nm.nJ Tuning Devices Employed

His Experimantal Oemonst
American Instity ll;‘m

te of
in Fig, 1. ’l‘.&

the
tor Snown

to those of the German physicist. All my
Lmnm efforts with Rhumkorf coils had

ft me unconvinced, and in order to set-
tle my doubts | went over the whole ground
once more, very carefully, with these im-

Electric Transmistlon Thra Twe Wires and
Mydraviic Amalog. Fig. 3

heliographic and subject to the same or
oven greater limitations,
In the spring of 1891 | gave !!!{ demon-

smratiops with a high

machine before the American In.
stitute of Electrical Engineers at
Columbia Callege, which kaid the
foundation 1o a new and far more
Im-mism departure.  Altho the
aws of electrical resomance were
well known at that time and my
lamented friend, Dr. Joha Hop-
kmson, had even indicated their
specific application to an alterna-
tor in lbe' 'élo(:edinf‘g the In-
sMitute o trica gineers,
London, Nov. 13, 15889, nothing
bad been done towards the prac-
tical use of this knowledge and
it s probable that those experi-
ments of mine were the irst pub.
Be exhibition with resosant cir-
cuits, more particularly of high
frequency. \While the spontane-
ous success of my lecture wan
due to spectacular features, its
chicf import was in showing that
of devices conld be operated

thra & single wire withoat return.  This

some kind of space waves, but we were in
ignorance as to their character, He ap-
parently gave an experimental proof that
they were transversal vibrations in

ether. Most ple look upon this as his
great accomplishment. To my mind it
scems that his immorial merit was not so
much in this as in the focusing of the in-
vestigators” attention on the processes tak-
ing place in the ambiemt medinm, The
Hertz-wave theory, by its fascimating hold
on the imagiration, has stifled creative ef-

{
Tesla In

o ..9..@

Ften Smce

fort in the wireless art and retarded it for
twenty-five years, But, on the other hand,
it ks zvrnuhle 10 over-cstimate the bene-
ficial effects of the powerful stimulus it
has given in many directions,

As ‘regards signaling without wires, the

Electric Tranamission Thru
Mydraulic Analsg,
was the initial st

wircless system.
1o me that it might be possible, under ob-

":&ﬂo Wire

in the evolution of
idea presented i




doj proper o
thus dispensing with all artificial condactors.
"\"F" who might wish to examine impar-

the merit ‘ol u‘lehzl"lw wursm
must Dot view it in t of present
science. I only need to say that as late as
1893, when I had prepared an elaborate chap-
ter on wireless aystem, dwelling on its
varioas instrumentalities and future pros-
p?u._ Mr. Jonpl:c:};zukt nnd“clnhcr friends
of mine emplat ly protested agamst its
publication on the ground that such idle and
far-fetched speculations would injure me in
the opimion of conservative business men.
So it came that only a small part of what
I had intended to say was embodied in my
address of that year before the Franklin
Imstitte and Natiomal Electric Light As-
sociation under the chapter “On Electrical

Effect of La Capace
Diaria Sisangag BSSe fSatw owee

Resomance.” This little salvage from the
wreck has carnod me the title of “Father
of the Wireless” from many well-disposed
fellow workers, rather than the invention
of scores of appliances which have brought

mumber of radical improvements, Suitable

frequency mcmon and electrical os-
cillators had 10 be produced.
energy of these had to be transformed in
effective transmsitters and collected at a
distance in
tem would be manifestly circamscribed in
its uscfulness if all extraneoms interfer-
ence were not prevented and exclusiveness
secured.  In time, however, 1 recognized
that devices of this kind, to be most effect-

Ol apenly ~ Oorsad cxpecly
L Receser
T i Ve et e s i It ¥
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Transmisslen of Clectirical Energy Theu the
Earth as Ifustrated in Tesla's Lectures Be-
fore the l’mlu;n lmmuu”;na.lnl:tm Light

iation ehruary a . 1890, ang
Nechanical nnuo. the Same. 'l... 7

mt.aml tnﬁm t'.h:lmc;.m denl::ﬂdl'hh
regard to p proj es of
this planet and the electrical conditions
obtaining on the same, | will Lriefly towch
upon the salient advances as they were
made in the gradual development of the

ihe high f |

e requency alternator om
in m{ first demsonatrations is illustrated in
:& . It comprised a ficld ring, with 334
projections and a disc armature with
coils wound in ooc single layer which were
connected in various ways acconding 10 re.
ts. lt‘d“‘ an ex;:lkmh machine
or experimental pu urnishing sinu.
soidal currents of ]mm 10,000 10 20000
cycles per second. The output was come
paratively large, doe to the fact that as
much as 30 amperes per square millimeter
could be past thru the coils without injury,
The diagram in Fig. 2 shows the circuit
arrangements as used i my lecture.  Reso-
pant conditions were maintained by means

Tesln's of Wi Transmissicer
Thru m as Ac 'ﬂ
MHis Lectu Defore the Frankiin In.

res
A
Xk e T
of a condemser subdivided into small sec-
tions, the finer adjustments being effected
a e iron core within an induct-
ance coll. Loosely linked with the latter
was & hixo‘ u::siou sccondary which was

tuned to the p m?- ’
The on of devices thrw a single
wire wm return was puzzhing at first

becamse of ity povelty, hut can be readily
explaimed fb) suitable l"cr\alc:u:;~ P:}Mnddni
wirpose reference & made 10 Figs. 3 a

’ In the former the fow resistance electric
conductors are represented by pipes of large

B

The Forerumner of
the Audion -the
Most Sennitive
Wireless Detector
Known, as De.

the Imatitution of
Electrical Engl.
neers, Landaon,
February, 1892,
Fig. %

section, the altermator an  oscillating
iston and the flament of an incandescent
mp by a mimute channe connecting the
pipes. It will be clear from a glance at
the diagram that very slight excursioms
of the piston would cause the fuid to rash

wireless trans- with bigh ve-
mission within thru the
the reach of OO 0/ RNt TN S 0 7 SRR W TSN U S PATENT small channel
every oS80 o Sop T2 B AN RSOGO TGN N WY, 11T TIANS S S0 and that vir-
:mm’hnn Gy —— tually all lb;
" a energy o
time not dis- Pt i~ w movement
tant, will Jead AGustsn Ndwvivce would be
o undertak- lhran'n'lomd
ings overshad- S - to  heat
owing in mag- e ad friction, simi-
nitude and L—| mm . larly to that
iwuhk all QP of the c’t«t
past ve- Primey 00000 Qs current in t
ments of the filsment.
A he second
] popalar diagram  will
impression s mow bo self.
? uy*wire- E x p lanatory,
s work was By g Cimys orresponding
begun in 1893, oy hedt to the termi-
but as a mat- nal ty of
ter of bl:n 1 the electric
spent the two A she Aystem am
preceding b 224 elastic reser-
years in inves- voir is em-
tigats em. ployed which
ying forms dispenses with
of apparatus, ] the  necessity
some of which ofareturn
were almost bl pipe. As the
Iike those of R PRSUN iston  oscil-
today. It was tes the bag
clear to me expands and
from the very contracts, and
start that the the flu‘ld is
success ful e 8 made 10 surge
€ O N s umma- thra the re-
tion could only stricted  pas-
be t Teslas System of Concatenated Tuned Clrcults Shawn and Described In U, 8. Patent No. 568,178 of Sagewithgreat
about by a September 32, 1856, and Carrespending Arrangements in Wireless Transmission, speed, this
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resulting in the generation of heat as in the
intandescent lamp.  Theoretically comsid-
ered, the eficency of conversion of energy
should be the same in both cases

Granted, then, that an economic system

of power tramsmission thry a siagle wire is

*,

T Fowr T
vcﬂ‘l e Olrwg unad  System

wave System. Fig, 1),

rnnklhle. the question arises how 10 col-
ot the in the receivers.  With this
object attention is called to Fig. 5, in which
a conductor s shown excited by an oscil-
lator joined to it at one end. Evidently, as
the pulses pass thru the wire,
differences of potential will be created alon
the same as well as at right angles to
in the wrtotmdm, medium and_either of
these may be usefully applied, Thes at o,
a carcuit comprising an i nee and ca-
pacity is resonantly excited in the trans.
verse, and at b, in the longitudinal sense,
At e, is collected in a drcuit parallel
to the or but not in contact with &,
and again at 4, in a circuit which is partly
sunk mto the conductor and may be, or
poti, rically con-e?‘ed to the :azc }t
is important to keep these sposi-
tioms im mind, for however the distant ac-

Cone.
Hertz.

Arran: of omnn;.cm-m
In Testa's U, 5. Patent No.

November on
“Method of and Apparatus for Con.
trolling Mechaniam of Vs
sels or Vehicles" Fig.

5

ELECTRICAL EXPERIMENTER

tions of the oscillator might be modified
thru the immense extent of the globe the
principles imvolved are the same,
Consider now the effect of sech a con-
ductor of vast dimenshons on a circuit ex-
cting it. The upper diagram of Fig. 6 il-
lustrates a familar oscillating system com-
prising a straight rod of self-mductance 21
with stnall teeminal capacities ¢¢ and a node
in the center. In the Jower diagram of the
fgure & large capacity C s attached to the
rod at one end with the result of shifting
the node 10 the right, thru a distance cor-
nwundinrhm self-mdoctance X. As both
parts of the system on cither side of the
pode vibrate at the same rate, we bave evis
demly, (L + X) ¢ = (L = X) C from

which X = L »(_— When the ca-
+ ¢

pacity C becomes commensurate 1o that of

the carth, X approximates L, in other

words, the node 13 close to the ground con-

nection, T he exact determination of ity

position iy very important in the on - .

tion of certain terrestrial clectrical and
geodetie date and 1 have devised special
means with this purpose in view,

ly v of transmitting

without wires 1 shown in the upper -
gram of Fig. 7, while the lower one illus-
trates ity mechamical analog, first publisht
in my article in the Centwry Magozine of
ume, 1900 An aliersator, preferably of

igh temsion, has ooe of its termimaly con-
nected to the ground and the other to an
clevated capacity and impresses its ascil-
lations u the earth. At a distant point
a M\E circwi Iilv:"in connected to
ground 1o an elevated capacity, collects
some of the energy and actustes & suitable
device. | suggested a multiplication of
such units in order to intensify the effects,
an idea which msay yet valuable. In
the analog two tuning forks are provided,
ome at the sending and the other at the re-
ceiving station, each having attached 1o its
lower prong & piston fitting in a cylinder.
The two cylinders communicate with a
large clastic reservoir filled with an incom.

/-—“r\

Diagram Exposing the Fallacy of the Gliding
Wa " nded In Wi
ve 750%_7“ M..ou'l.‘ “_n reless

pressible fluid.  The vibrations transmitted
10 either of the tuming forks excite them
by resomance and, thry clectrical contacts
or odlenme,l bring about the desired re-
sult. This, | may say, was not a mere
mechanical illustration, but a sim rep-
resentation of my apparatos for § i
signaling, perfected by me in 1892, but mot
appreciated at that time, altho more effi-
cient than the instruments mow in sse.
The electric diagram in Fig. 7, which
was regroduced from Jecture, was
meant anly for the exposition of the prin-
ciple. The arrangement, as 1 described it
in dc‘uil. is shown in Fk.’:. In this c'ne
an altermator encrgizes 1 imary of a
transformer, the high muioc‘l." wun& of
which is conmected to the grousd an
clevated capacity and tuned to the imprest
oscillations. The receiving circuit consists
of an indoctance comnected to the
and to an elevated terminal without break
and is resomantly responsive to the trans-
mitted osallations. A specific form of re-
ceiving device was not mentiomed, but |
bad in mind to transform the received cur-
rents and thus make their volame and ten-
sion suitable for any purpose. This, in

May, 1919

substance, is the system of today and 1 am
not aware of a single authenticated in-
stance of successful tramymission 31 con-
sideralde distance by different insirumen-
talities. It might, perhaps, not be clear 10

Fig. 4. Dlagram ining
1a lot-‘é:n the Effective mm
Measured rrent in the Antenna.
those who have perused my first descrip-
besides

tion of these improvements
making known new and efficient types of

apparatus, | gave 1o jhe world a wireless
stem of yotcmh!in‘:; far nd  any-
thing before conceived. 1 made expliat

- - .~

Fig, 1., Iouniratog One of e Ganar) £51

m
tating brush,” a ul

whxg 1 have fully described in my address
before the Institution o.lndaegk‘nﬁnlhifur
neers, London, in 1892, w Hus-
trated in Fig. 9 This s undoubtedly the

most delicate wireless detector known, but

for a time it was hard 1o produce and
to mais in the sensitive state, These
difficalties do not exist now and 1 am Jook-

ing to nl",mlzo applicatsons :ﬁ‘h lb'i’:‘d(ﬁ“‘.
- method. which 1 pig-

m'::.ﬂ.ﬂl. s well as in wire, trans-

I = Za=ggte = e
Fig. ¥ nimportance of
M"O‘l.l o.'“ n':ngm‘t,tlln and Recelving -
tennae In Dh.n;.l aof the Hertz.wave

and methods of regulation, now wniversally
adopted.  The intimate of these in-
vemtions on the developenent of the wireless
art will appear from Fig. 10, which illus-
(Comtinwed om page 61)
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| The True Wireless |
By Nikola Tesla
(Continued from page )

trates an arrangement deseribed in my U. S,
Patent No, 38178 of September 22, 1800,
and corresponding disposstions of wireless
apparatus, The captions of the mdividual
diagrams are thought sufficiently explicit to
diperse with funther comment. [ will
merely remark that in this early recond, in
addition to indicating how any mumber of
resonant circuits may be linked and regu
lated, 1 bave shown the advantage of the
proger timing of primary impulses and e
of barmonics, In a farccal wirdless suit in
London, some engincers, reckless of their
regutanon, have claimed that my circuits
were not at all attuned: in fact they as-

serted that 1 had looked upon resomance as

a sort of wild and untamabde beast!

It will be of interest 1o compare my svs
tem as first described in a Belgian patent
of 1897 with the Herte-wave system of that
period. The significant differences between
them will be olserved at a glance The

first enabdes us to transmit economically |

energy to any distance and is of inestimable
valoe; the latter is capable of a radius of
only a few miles and is worthless, In the
first there are no spark-gaps and the actions
are enormously rmagnified by resomance. In
both transmitter and receiver the currents
are translormed and rendered more effec
tive and sustable for the operation ¢ any
desired device. Properly comstructed, my
sysmem s safe agamnst smatic and other in-
terference and the amount of energy which
may be transmitted s billions of times
greater than with the Hertzian which bas
npone of these virtoes, has never been used
successfully and of which no trace can be
found at peesent,

A well-advertised expert gave o a stave-
ment im 1599 that my apparatus did not
work and that it would take 20 years be
fore a message would be flashed across the
Atlantic and he even accepted stolidly my
congratulations on a supposed great feat
But subsequent exanmsination of the records

——

showed that my devices were secretly used |

all the time and ever since I learned «
I have treated these Borgis-Medici m
with the contemgt in which they are
by all fair-minded men. The wholesale
appropeiation of my inventions was, how-
ever, not always without a diverting side.
As an example to the point | may mention
my oscillation tramsformer operating with
an air gap.  This was in turm replaced by
a carbom arc, quenched gap. an atmosphere
of hydrogen, argon or helism by a me-
chanical break with oppositely rotating
ﬂ'.f!lllrr\_ A mercury snierrupter or some
kind of a vacuum bulb and by such fowrs
de force as many mew “systems” have been
prodeced. 1 refer 10 this of course. with-
out the slightest ill-feelmg, Jet us advance
by all means. But 1 cannot help thisking
how mach better it would have been if the
ingenions men, who have originated these
“systema”™ had dnvented something of theis
own instead of depending on me altopether.

Before 1900 two most valuable kmprove
ments were made. One of these was s
individualized system with transmisters emsit
tng a wave-complex and receivers compris
mg separate tuned clements codperatively
avocisted, The underiving principle can b
explained i a few words.  Suppose that
there are w simple vibrations suitable for
use in wircless tramsosission. the prodabil
ity that any one tune will be struck !

extrancous disturbance is —, There will
"

then remain n—1 vibeations and the ¢ hance

that one of these will be excited is
n—1
hence the probability that two tunes wosld

L1
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well as thru ortificial conductors,

The other inventiom, of still greater im-
portance, is a peculiar oscllator esabling
the tmmm dou‘l encryy wllhoulhe wires
in an may ever
for n{c!um'ill use, to any distance, with
very high ecomomy, dt was the
of years of systematic study and investi
tion and wonders will be achieved Ly its

means,

Th iling mi ot of the mech-
cm{‘;z sconception o

E

anism invo
sion  has
unwarranted annosmoements which  have
misled the public and worked harm, By
kecuin‘ﬁ steadily in mind that the tramsmmis-
sion thru the earth is in every respect
identical to that thru & straight wire, one
will gain a clear und of the phe-
nomena and will be able to correctly
the merits of a pew scheme, wish.
e T ook forvard T sy
. Orwa may say
.’.ﬁ re dtvo&r:} novelty, So for instance
in Fig. 12 arrangements of transmit! and
receiving circuits are fllustrated, 1
have described in my U, S, Pateat
613809 of November 8 1598 on a M

Hors lhemmdnoueolgnm

does " entirely with this tromble, at
least in planis suitably. remodelled.
Nothi-r}:mimoornmhlh
of dey
than to dispose of lhdmhnn{m
&‘den. With this object 1 shall .dmmm
arguments on
cgs which prove that H”ru wanes havve
listle to do with the reswite cen
at small distances,

In Fig, 13 a transmitter is shown radiat-
waves of frequency.

It is erally belicved that these waves
't::‘ the e:nh's 'l::d.l‘;“ lt:-‘ affect
vers. | can any-

thing im than “gliding
wave” ML the of the
o " which are contrary to all
laws of action Why should
these disturbances ding to a conductor
where they are induced cur-
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directions

nh:hnbn: ome transmitter passing

the earth’s ace are soon ex

the height, of. the inactive zone indscated in
the diagram, being some function of the

show that there is no Heovinde layer, or if
it exists, it is of mo effect. It certainly
would be unfortunate if the buman race
were thus imprisoned and forever withont
power 1o omt into the depths of space,

bimg 0 adverbisevs,
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Hertz wave theory they are evidences
disproval of the same, as will be easily per-
ceived by taking the above facts into com-
sideration.  Dr. Austin's rescarches are es-
pecially useful and instroctive and 1 regret
that I cannot agree with him on this sebject.
1 do not think that ¢f his receiver was af-
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(Continued on page 87)
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The True Wireless
By Nikola Tesla
| (Ccuhur{_[f.:- page 63)

greatly from the intemsity of the received
impulses because the electric miveats between
the mountains is raised, as I have explained
in comnection with my I-'Ehm‘mg protector
in the Exroasexten of February.

1

Fig. 17, Hiustrating InBusnce of Obsatache In
!lo..Paﬁol'l'- mies! as Evid Agal
the Mertz.wave Theery.

Again In Fig. 19 wwo transmitting cir-
cuits, ose grounded directly and the other
thra an air gap, are shown, It is a com-
mon observation that the former is far

M Effect of M
roof inst  the :-::

more efective, which could not be the case
5 a transmission with Hertz radiations
' Bke manner if two grounded circuits are

Trpmam er

Trorsrrier
A
y * GOp break

Pér—.n.zx -_ -6"
Fig.

452 %..J.‘S&".: Searing Out the
Fallacy of the Hertz.wave Y.
observed from day to day the effect is

found to increase greatly with the damp-.
ness of the ground, and for the same reason

il
Tronsmyfier mdh sl

Disproving the Mertz.wave Theory

Fig, 20,
by Twe Y's&lﬂllllm. One _of Great and the

ar of Small Energy.

ELECTRICAL EXPERIMENTER

abo the transmission thru sea-water is

An lllm:iumnt- t i is indicated
K experiment s 1 \{

in Fig. 20 in which two grounded trams-

ottt o dcdor o L e

a terminal capacity.

that the latter be 1710 mloﬂmr

that it is charged to 10 times the po-
temtial and let the §

circuits and therefore ¢l

with the smaller capacity will then have 10
times the energy of the other but the eflects
on the receiver will be in no wise propor-
tionate.

The same conclusions will be reached by
transmitting receiving  circuits wi
wires buried underground. In casc
the actions carefully investigated will be
found to be due to corth cwrrents, Numer-
ous other proofs might be cited which can
be casily verified. for example escilio-
tons oz lose freguency are ever so much
more effective in the transmission which s
incomsistent with the prevailing idea. My
observations in 1900 and the recent trans-
missions of sigmals to very great distances
are an cmphatic disproval.

The Hertz wave theory of wireless trans-
mission may be kept up for a while, but 1
do not hesitate to say that in a short time
it will be mnir«( s one of the most
remarkable and inexplicable aberrations of
the sclentific mind wR-ch Ias ever been re-
corded in history.

TO ALL RADIO
AMATEURS

Inssenuch sy there, has been no offic
cial information s to the reepening
of smateur stations, during the armis
tice, we can only say that im all Likeli-
hood, amateurs will not be allowed to

gned. his
April the 6ith, 1917, President Wilion
closed all radio stations in the United
States by un nct approved in the Radio
Law of August 13, 1912,

Such a messure, according 1o Jaw,
iv enly for the duration of the war,
there being ot present no legislation &
which prevents any station, smatesr or

otherwise, from sting alter peace
has sctually been ore,
the minute now announce that
peace between United States and
the Central Powers has been signed,
ell emateur stations eutomatically re-

vert 1o their former status, and ama-
teurs peed not wait for permission 1o
operate their stations, once peace has

been dee
EDITOR,

WRINKLES, RECIPES & FORMULAS.
(Continued from ¢ 42)
rated, fll

If carbon dioxid s 10
tube A with marble chs tube B with
dilute v i

hydrochloric aci
It is evident that the parts of the genera-
tor can be easily o and new chemicals
MF?' Iln completed apparatus is shown
m rFig
Contributed by S. WEISINGER, JR.
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trengthen Your
EYES!

Your sight In your most preclous gift
Weak eyesight means weak power of ob-
servation, oye straln, eye disease, and un-
told Inconvenience, Take no chancos with
your eyos—you cannot get aloag without
them Make them stroager every day in-

of Eye Trouble
Bstond. he
lnsors 5o 6y eretrbont Tous combls buloor e the. moee
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WANTED — Railway Mail Clerks
1108 0 5299 Year

avnd than Jon give e
- yeel.

Ven bewett by mentboning thy "Electriosd Bapevimenior

when writimg 1o adoeviiae s




