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TWO PIECES OF METAL

TONED
ALIKE

will both vibrate when one ot
them is struck. This same
principle has been applied to
Brandes Wireless Receivers.
Bv perfectly matching the
tone of the two receivers, the
wealt sounds that vou would
otherwise lose, are brought
out so as to be easily wter-
preted.

Brandes \Wireless Receivers
are made expressly for wire-
less service; they are not tel-
ephone receivers adapted to
serve the purpose.

They are very light and
easilv adjustable. No pinch-
ing or slipping. You set them
to fit exactly; after that

Price $5.00 com-

“Superior’ Set.
plete, including headband

thev're as easy on your heéad
as vour hat.

Our Catalog E contains
some very valuable informa-
tion about radio receivers, as
well as a full explanation
of several types of Brandes
head sets. Send 4c. in stamps
for your copy to-day.

C. BRANDES, Inc.

Wireless Receiver Specialists — Room 814, 32 Union Square, New York

Brandes Wireless Head Sets

NEW PRICES

Effective January 15, 1916.
All previous prices void.

Switch Contact Points

We are in a position to fufnish
prompt shipment of_the follow-
ing sizes of switch points:

Tapped to take 6-32 screw.
No. Diam. Height Doz. 50 100
626.‘%inch 34inch $.30 $1.60 $1.75
628..14inch ¥inch .30 .90 1.50

With ¥4 inch shank threaded 6-32 °
627..% inch ¥ inch $.36 $1.25-$2.00

Nickel points 50 per cent. advance.
Postage extra.

The*Albany” Combination Detector

Lacquered brass............. $2.50

Polished nickel........ ... 3.00
Postage extra—Weight 1 1b.

@ MAGUIRE & SHOTTON @;
814 LANCASTER ST, |
ALBANY.N. V. &=
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DUCK!S ey 320-PAGE ELECTRICAL
no.o and WIRELESS CATALOC

MORE THAN EVER JUSTIFIES YOUR VERDICT

THAT IT 1S THE (_)ﬂﬂ CATALOG WORTH WHILE

e - : : 150 pp. Wireless In-

[
‘ ELEGT RICAL
|

SUPPLIES s struments.

170 pp. Electrical Sup-
plies.

Over 40 pp. of Wireless
Instruments.

15,000 of our catalogs
ready for delivery to |
eager electrical and
wireless enthusiasts
in all parts of the}]
world. One of ten
consecutive ship-
ments of catalogs to 'h....
our patrons during f==
last November.

Only 8c. in stamps
will bring this wunri-
valled catalog to your
home. The great cost
of catalog and the ex-
ceptionally low prices
(oftentimes fully 259,
below usual retail price)
prohibits its distribu-
tion otherwise. You
may deduct the 8c. on
i first $1.00 purchase.

WHAT OUR BIG CATALOG CONTAINS

150 pp. Wireless Instruments, magnet wire of all kinds, raw material, storage batteries, telegraph instruments, battery motors, commniercial motors and gen=
erators, sewing inachine motors, telephones, step-down transformers, massaue vibrators, bells, push buttons, auto accessories, flash lights, hand lanterns, auto
and miniature lamps, Xmas tree outfits, voltineters, ammeters, lighting plants, Victrolas, air rifles, electric aeroplanes, model huilders, electric rallways, eiec.
trical and mechanical books and general electrical supplies.

The William B. Duck Co., &5 e =

-NEW VARIOMETER—

A De Luxe Wireless Receiving Station
Wave Length 3,000 Meters On An Average Length Antenna

DE LUXE improved variometer a complete Station to receive
N. A. A. Arlington, Va., N. A. R. Key West, Fla., W. S. T. Miami,
Florida, capable of receiving all government or commercial Stations
along the coast, and has a wave length of 3,000 meters on an average
antenna.

The Station consists of variometer tuner working on en-
tirely new principles, different from any heretofore offered.
It consists of a primary and secondary loading inductance
placed in non-inductive relation to each other. The Tapped
Loading Inductance does the tuning by means of units and
tens switches, which produce the most efficient tuning.

A Short wave variable condenser is placed in across with the antenna so as to enable you to work the
amateurs at leisure, another variable is placed across the secondary by means of which the capacity of the
sccondary circuit is raised to a higher wave length. In this set is placed a new Instant Radiograph in place of
a detector which will enable yvou to receive signals instantly at all times without loss of time or messages.

This Station is set into a mahogany finished cabinet and hard rubber top, complete with 2,000 Ohm Brandes
Superior Head-set, at our lowest possible price, $20.00 for March. This outfit is well worth $50.00 tc you.

Send 6¢c, Stamps for 156 Page Wireless Catalog

You need this new book, **Radio Stations of the World.”” A complete authentic list of call signals oflevery public wireless station. Price, only50c.

NICHOLS ELECTRIC CO. 1-3 West Broadway, New York

You benefit by mentioning " The Electrical Experimenter” when writing lo wdvertisers.
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“OUALITY” is our Wireless Watchword ox moxev ‘werinoes

Mesco Universal Detector Stand

Has a heavy brass cup, with four hinding screws;
will hold crystals up to 34 iu. diameter. A hollow
standard encloxex a brass ball. ‘Tlrough an opening
n brass arm with hard imbher haudle is sccured fast
to the ball, making a tall and seeket joint, allnwing
it 1o he adinstedl at any angle or used i any position.

Havd rubber base 2lgx424334 . All metal party
nickel-plated. Bemaivs permanently in adjustment
ugder Jars und vibratious of every description.

List No. Price.
248 Mesco Universat Detector Stand........ .$3.00

Mesco Wireless Spark Coils

Have low current consumptioun. Best {o op-
erate on dry batteries. Contact points of heavy
platinum iridiam. Ilas primary comlenser in
case. Made for wireless work. Permits of close
tuning. Spark at lnterrupter requeed to a mipi-
unn; o spark 1s beavy;, made in 4-inch to 4-
inch sizes. Our Manual glves atl fhe techpieal
points.

Mesco Rotary Spark Gap

Emits a high musieal nole. Can Db¢ heard at greater
distances than the note from the stationarvy type. Caunot
e mistaken for static or other atinespheric disturbunces.
Prodduces pure wove of low damping decrement.  ITucreases
transmitting cilicieney 20 tv 30 per cent.

The rotating memhber has twelve sparking poiuls mnount-
ed on a Dhard rubber disk aud s ¢arried on the wotor
shaft. Can De used o our spitk coils or transforiners up

to 1 K. W. [Ifas twn statiouary electrades with special List Xo. Price,
wmljusring devices, 262 Spark Coil, 1 inch; can be operated
our Globe Motor js used. W operate on 110 A, C. or wn G Red Seal dry batteries. . ... ... $5.40

b €. cirenitsg spesd of 4,500 BRID.M. Alse made with our
Globe MHattery Moror, which can e operated ow a six-volt

“.lirscm::.l. Price.
S8 Moo movy spanc oo 35% | Send 10c. for Copy of|  Mesco Codegraph

A dandy practice
set for the begin-
mer. Just the right
kind for the apt

216 Rotary Unit Ouly, with two Stativnary Klee S
trodes for 3716 i SHafl. ooeen..oen. ... 500 Our vv H'EIESS Manua]

No. 9

Manhattan Wireless ReceiViﬂg Set YOU GET YOUR MONEY BACK | . : bo%'h e Codegraph
. ON AN ORDER OF 51.00 — EREPERI Plate is of metal

with insulated
dots and dashes.
The Pen is con-
nected with the
Red Seal Dry Bat-
tery and the
Wireless Praetice
Set. When the pen

b& b 4 It contains 128 pages and tells how to erect

] - wl maintain wireless telegraph stations. Shows
a unmber of Jiugrams. Has the Morse and
continental Telegruph Cwles. Hlustirates the
st nstruments 1o use;, tells what they are
for and how to use then. l1las muuy new dia-
grums and othicer valnable information uet cun-
tained in any other hook. Do weot wait. Send
NOUuT TFefuest pow. is drawn aeross
Get the Best 10c. Value You Will Ever Buy the dets and
SEND FOR OUR POCKET CATALGG, W 28| Uashes it closes the cireuit, and the buzzer sounds.
1 A 3, . . 1 1 is possille to attach 2 sounder to the outfit and
t contains 248 pages, 1,100 jllustrations anc zot the telegraph elick also. A practical and eticient

Cousists of 2 loose coupler, fixed condeusee ileteetor, and | tosts Fou nothing. wuy of leatuing wiretess and tilegraph siguoals.
an 50 ohm receiver with cord,  Will tunc up to 1.50¢ we- IT MEANS MONEY SAVED TO YQU ! List No. Irice.
ter wave length on 8 G0-foot acrial. Can be tuned 1o | to have our Mauuad amd our Cataleg when you | 303 Mesco Codegraph Set............ o e $2.50
waves over 4,000 meters with larger aertal uud properly | gt to buy, 304 Codegraph Plate, Pen and Book......... . 1.00

connceted to loading inductance and variable eondenser
shunted across the sccondary of the receiving transformer.

e e e ey ot e | MANHATTAN ELECTRICAL SUPPLY CO.

M [ .f o T f New York, 17 Park Place. Chicago, 114 S. 5th Ave. St. Louis, 1106 Pine St.
€sco ntenSI ylng ransrormer San Francisco Office, 604 Mission St.

Mesco Flexible Mesco Wireless Receivers|
WIRELESS el hashlrs oma
TRANSFORMER S, 2o %5

450 Double Head
sets complete
have becn us¢d in
recciving commers

Will make wireless ap-
paraius 200 per cent.
more eficient, When o .
g short_circuited or when :L“’_:"'g;‘:_s;s =

charging comlensers AP [ 2.000
does Dot eonsume  any '".l;“s T o
wmore puwer than the M —— “l.memd
magnetic shunt g set O3 i red
fur. Can lLe connecied L‘J,l,:;p.-s:\l-?rgo“re
3:,';?“ folul feruStine iy I'vst stecl obtainable used in construction

’ of the permanent magnets. Users bave had
List  Ca-  Recondary Lead sels for five years and over witbout any
No. pacity. Vollage. Pr. ‘vicrioration linhse“s'“;(t.ness. This caonot he

s ight-wel receivers.
380 3 kw. Soow. §is Sl OF a8 UaNCwegMCeren.
363 3 kw. 10,000 v. 20 480 Double Head Band, with six-foot

Used for intensifying signals received from any crystal
detector by connecting an auwdisn detector on the wother
side of the transfurmer wimding. Used betweeu two an-
dion deteetors, signals will be inteusiied 10 to 25 ties. |

As many as (hiee of these transformers cun be con |
neeted hetween audion Jdetectors in cascile, forming an
intensttier, making it possible to read signals uot heard
with anyv single known detector. Dingram eof conucctions
with full directions with citeh instrument.

List No. rrice. | g o . reen silk cord and twe reccivers
224 Intensifying Transformer . ....... ........... $12.00 33L 1 kw. 20,000y, 25 EHeen B oens AR e T " $6.00]
Mesco Wireless Practice Set Mesco High Efficiency Spark Gap
Comprises « regnlar tetegraph key, with- R B e
out circuit Lreaker, a speeial high piteh . Adapted for statiens up to 14 KW,
buzzer, one cell Ied Seal dry batlery, R rapacity, Base is of polished hard
and four feet of green silk-covered flexi- o rubber. Standards are of hard ruh-

ber composition of the highest in-
sulating properties. Hard ruhber ends
on the hrass rods permit the length
of the gap to be varied, while send:
ing. Spark terminals are of zine, and

lie eord. The main ohjeet of the set is
to enahle the beginner to master the
wireless code, and the buzzer reproduces
the sound of the signals of the meost
modern wireless stations perfeetly.

List No. Price. are renewahle.
342 Wireless Practice Set, with bhat- List No. . Eyicel
tery and cord........ venies.00..31.88 | 465 High Efficiency Spark Gap..$2.80

You benefit by mentioning “The Electricol Experimenter” when writing to odwertisers,
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T the presen: state of the art, Wireless can be
sub-divided into three classes:
Ist. Wireless Telegraphy or Radiotelegraphy.
2nd. Wireless Telephony or Radiotelephony.
8rd. Wireless transmission vf Power. The
latter we may term as Nadiokinctics,

As s well known, the first two are already in cvery-
day use, all over thie world. The third is as yet unde-
veloped, but already it looms large above the horizon,

Like all great things, Wireless has had its share of
trials and tribulations. It takes time to develop an cn-
tirely new art. Morcover, Wireless received a Dblack
eye n its earliest infancy in this country, As will be
recalled, a number of unscrupulous individuals unleaded
millions of dollars of worthless stock ou a credulous
public, before the art had sufficiently adyvanced 1o make
possible a successful commercial exploitation,

Practical commercial Wireless elegraphy is not much
older than ten years to-day. Commercial Radiotelephony
has but made its appearance during the past one or two
years, while Radiokinetics docs not exist at all as vet,

But let us consider how the three classes of \Wireless
lie up as far as their ultimate uscfulness and commer-
cial practicability are concerned.. l.ct us look the prol-
lemn square i the face and let us see what we shall find.

[t is our opinion that a purely \Wircless Telegraph
Company can never rcach such immense proportions as
our wire teleeraph companies. The reason is obvious.
The wire telegraph companies are too well intrenched
to he driven out of the field: it is quite certain that
wireless telegraphy can no more hepe to supersede wire
telegraphy, than the telephone superseded the wire tele-
graph. Aside from this it seems hopcless for auv one
large central wireless plant to send out and receive with-
m a single hour. 8306 separate messages, as is the case
for instance with one oi the New York offices of the
Western Union Telegraph Company. \WWireless will
probably unever lend itsclf to such exploitation. Its
greatest use will alwavs be long distance transmission
of intelligence, either over land or water or hoth, and
hetween land and ship or vice versa, or hetween ships.
This is its true field and here the wire companies cannot
compcte. This naturally limits its possibilities. Thus, while
the future of \Wireless telegraphy does not seem too rosy,
we nced not feel discouraged. The young man who
embarks in radiotelegraphy to-day, will use it only as a
stepping stone towards something infinitely greater.
This was the exact casc of E. N. Vail, the preseut head
of the Amecrican Telephone and Telegraph Co., popu-
larly known as the Telephone Trust. Vail was ongi-
nallv a telegraph man when he was called in by Dell
and his associates; had he not known all about telegra-

THE ELECTRICAL EXPERIMENTER is published on the 15th
of each month at 233 Fulton Street, New York. There are 12 num-
bers per year. The subscription price is $1.00 a vear in U. S
and possessions. Canada and foreign countries. $1.50 a year.
U. 8. coin as well as U. S. stamps accepted (no foreign coins or
stamps). Single copies, 10 cents each. A sample copy will be sent
gratis on request. Checks and money orders should be drawn to
order of THE EXPERIMENTER PUBLISHING CO. INC. If you
change your address notify us promptly, in order that copies are
not miscarried or lost. A green wrapper indicates expiration.

All communications and contributions to this journal should be
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The Future of Wireless

phy he probahly would not be the president of-1he huge
corporation to-day.

This brings us to Radiotelephony. To us there does
not seem one ficld in the entire electrical industry that
is destined to a greater and speedier development than
this one. \We venture to say that within the next
fifteen years, Radiotelephony will hecome one of the
greatest elecirical industries, for it supplies one of the
predominating wants of the tinies.

The radiotelephone can be used by anyone, just as
easily as the wire phone To cperate the instrument
it is only necessary to take down the receiver and talk.
But three mouths ago it was demonstrated that it is
eminently practical to caich the wircless voice—on the
wing as it were—and connect it with an existing wire
telephone line. Vice versa, President Vail talked into
a wire telephone at New York, where his voice was
transmitted to Arlington; here it “took wings” and was
wafted without wires to Honolulu, some 4,000 miles dis-
tant. This accomplishment more than anyihing else has
opened the public’s eyes.

\We rrophesy that in less than 15 years every automo-
bile, whether pleasure or commercial, will carry its
small radiophone outiit. Its occupanis will thus be in
constant touch with their homes or offices and vice
versa, a couvenience much needed to-day. Imagine the
immense usefulness of such a ievice. Nor is this an
idle dream. There is at least one company in existence
to-day capable ¢f flling an order to equip autos with
radiophones having a 20 mile range. Nor will there he
much confusion of voices becoming mixed up in tran-
sit; our tuning apparatus is bhecoming more accurate
each day and it will be an easy matter 1o tune out un-
wanted voices. It will take considerable capital and a
host of trained men to turn out enough radiophones
to equip several million automobiles. aeroplares, motor-
boats, yachts, and large vessels. but it will be done
nevertheless and soon at that. Every farmer will have
his Wireless Telephone to talk with his neighbors.
Every train will have its radiophone enabling passen-
gers to talk to their homes or otfices. The radiophone
will link moving humanity with the stationary one. the
same as the wire telephone linked humanity together
before, To us there is nowhere a brighter future than
in the vast possibilities of the Radiophone.

\s to Radiokinetics, this will surely follow the Radio-
telephone in due time. Tts future is probably even
brighter than the latter. Already Tesla speaks of trans-
mitting energy by the thousands of horsepower wire-
lesslv. \Whe dares predict what this branch of wireless
will bring during the next twenty vears?

H. Ger~NsB.iCK.

RYRYEYRYHVRNINY|NY/R 1)
addressed to: Editor, THE ELECTRICAL EXPERIMENTER, 238
Fulton Street, New York. Unaccepted contributions cannot be re-
turned unless full return postage has been included. ALL accepted
contributions are paid for on publication. A special rate is pald
for novel experiments; good photographs accompanying them are
highly desirable
THE ELECTRICAL EXPERIMENTER. Monthly. Entered am
second-class matter at the New York Post Office, March 1, 1918,
under Act of Con8ress of March 3, 1879. Title registered U. 8.
Patent Office. Copyright, 1915, by E, P, Co., Inc., New York. The
coantents of thig magazine are copyrighted and must not be repro.
duced without giving full credit to the publication.
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with the

Manufacturer

We will save you time and money. Our new catalog “W” is  po.0 4a plate Rotary Vari-
filled with “up to the minute” wireless apparatus. Our new able Condenser. Glass case,

A};lrc:g:i Og.olsio:m\;\grewl}zﬁgr-c a(;'g 112 page “Book of Electrical Apparatus” contains motors, :}1{luncllinun|;1 plates ar}? bat“-
H > P AR} » H H a ar ™ €er composition to
IR @prrs e Res v dynamos, parts and materials, meters, lighting plants, storage and bindir:g posmp g besl:

,,ﬁ,»

K {
Y/
N

small, quality instrument. batterie_s, pho_n_ographs, motion picture cameras, etc., at price5 small condenser money can
) that will positively save you doliars. Both books sent for § buy. .
Price $3.75 cents stamps to cover mailing. Price $4.00

CLAPP-EASTHAM CO. Manujacturers and Disivibu-

tors of Everythirg
141 Main Street - - - CAMBRIDGE, MASS. Electrical

The Blitzen
Tesla Coil. Works
with any trans-
former and con-
denser. 4 K.W,
gives 9-inch spark,
price $1000; 1
KW, gives 16,
inch spark.

The Cambridge Long Wave Tuner receives up to 15,000 meters
with good antenna. A masterpiece of design and workmanship.
Total length 36 inches, This tuner will enable you to receive the
Price $16.00 very long waves used by Tuckerton, Sayville, Nauen, Germany

and otbers.
Price $40.00

G

Type RJS

New De forest Audion [Detector

THE BEST AUDION DETECTOR EVER OFFERED FOR PRIVATE USE

q The Audion Detector is the most sensitive detector in existence.  (Bulletin U. S. Bureau of Standards, Vol. 6, No. 4, Page 510.)

The new and improved forms are more sensitive, more rehiable and ore adaptable than ever hefore.  The new Type RJ8 Audion ;%
Detector represents the greatest value for the money ever offered. %
€ It is equipped with potentiometer control for the high voltage circuit, giving extremely close regulation whicl is so essential %
to abtaining utmost efficiency with the Audion. It is a panel type instrument of the very best construction. It is thoroughly =
reliable and constant in operation, is not affected by mechanical vibration or by the transmitting spark, and is always to be de- %
pended upon for reception of signals over the greatest possible ranges. g
Q It is worth a stamp for you to be informed on this and the other new DeForest instriments. %—:—;
= “There is only ONE AUDION—the DE FOREST” =
% Send stamp for M 16 Bulletin on the New Audions %
= ° A s ’ 101 PARK AVENUE =
— De Forest Radio Teleplione & Telegraph Co. wwymxary =
0

You bencfit by mentioning “The Electrical Experimenter’’ when writing to advertisers,
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The Utilization of the Sun’s Energy

Years Ago Man Endeavored to Make Practical Use of the Energy Contained in

the Sun’'s Rays—Liven Tesla, the Electrical

Wizard, Has Patented a Sun Motor, While the Shuman-Boy's Engine and Sun Boiler Has Developed 100 1i. P.
There Is Great Promise Held Forth to Future Engineers Who May Work on This Problem.

T has been given to astrophysicists 1o
measure the heat generated by the sun
and calculate the force emanating from

it. We know that the surface of our lumi-
nary gives out a heat estimated to he about
6,000° centigrade, and that its lght equals
that of 27,000,000,000 candlepower a quar-
ter of a mile away. The heat which the

were lacking, our planct, with all its thou-
sandfold life, its thick forests and fruitful
plains, would turn into a dead, rigid hall
of rock, for the average annual tempera-
ture. which is now one of 13° centierade
of warmth for Europe, would, without thc
heat of the sun, sink to 73° centigrade of
frost, it is calculated.

the untaught son of nature brightens Tis
hut, the twigs with which he stokes his
fire, what arc thev hut pieces of trees
that grew in the sunlight?> The gas of the
city dweller, the coals with which he heats
his house and from which the gas has heen
sucked, what are they but transformed
sunbeams? The coal 1 the grate is the

) -
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A Successful 100 H.P. Sun Power Plant Located at Meadi, on the Nile, Egypt.

earth receives from the sun in the course
of a vear would suffice to melt a belt of
1ce ahout 53 yards in thickness extending
clear around the earth. Only the 2.735-
millionth part of the total energy given off
by the sun reaches our earth and, if this

Every sort of light with which we il-
luminate our home when the greater light
has sunk heneath the horizon, every fire
that warms us when the solar rays can no
longer do so, is a product originating in
the sui.  The chip of wood with which

petrified wood of pcrished forests that
covercd the earth’s surface millions of
vears ago, and tlourished in the rays of the
same sun (3t ripens our corn to-day.
Petroleum, that 1.sterinus earth-oil, comes
from the bodies of .nillions of dead and



000

gone animals. chietly natives of the sea.
which lived in the gray ages and fed on
things growing in the sun. Alcohol is also
a plant product, and the candle our an-
cestors took to he an ideal light, is won

r
i

Fig. 1. Common Form of Sun Motor Adopted
by Experimenters, Utilizing a Large Num-
bet of Mirrors and a Central Hoiler.

from the antmal and plant kingdom. The
smoking fish oil lamps of the Eskimo are
indirectly dependent on the sun for their
fuel. And what of our own electric light ?
The dynamo developing the electricity is
driven hy steam, and the stean eungine has
to he fed with coal or with other materials
gained from the animal and plant king-
domns. llow about the waterfall? It
would not exist if the sun did not suck up
water from the earth’s surface, and which
is again deposited on the earth in the form
of rain.

[f it were rendered possilile to use the
sun’s heat itself for the firing of furnaces
an ideal state of affairs would be at-
tained. There was a sun motor used for
some time on an ostrich farm (see Fig. 1)
in South Pasadena, Cal. This consisted of
a concave mirror made of single glass
planes set together, and measured about 13
yvards in diameter. The sun’s ravs were
collected and focussed on to a water tank,
let into the mirror in the shape of a
cvlinder, 2% yards long, which acted as its
axis. When the water tank remained empty
on a sunny day its walls grew red hot in
less than an hour. The 100 quarts of water
it contained was ‘hrought to the boiling
point in 15 minutes and the steam de-
veloped drove a motor of 10 horsepower,
which in turn worked a pullev raising 5,600
quarts of water per hour; a decidedly note-
worthy performance.

The temperature of the sun, as afore-
mentioned. has been calculated to be ahout
6,000 degrees centigrade. Several authori-
ties point out that this terrific heat there-
fore precludes any possibility of the sun
being a molten mass in the process of com-
hustion. It has been thought recently by
many to be a great mass of matter pos-
sessing to a remarkable degree radio-ac-
tivity akin to radium. Helmholtz proposed
that the sun could keep on producing
energy at its present rate by accounting for
same on the basis of a slight annual shrink-
age in its size. Fromn observations and
measurements of this heavenly body made
from year to year it has been computed
that the age of the sun would, on the
shrinkage basis, he 17,000,000 years.

The rvadiant energy received from the
sun at the outer surface of the earth’s
atmosphere is equivalent to 7,300 lLorse-
power per acre. Of this about 70 per
cent. or, roughlv speaking, 5,000 lorse-
power per acre, is transmitted through
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the atmosphere to the land surface proper
of the earth, at noon on a clear day.
Lesser amounts, of course, are received in
the early morning and late afternoon,
owing to the greater thickness through
which the energy must pass.

Relative to the bhasis upon wlich solar
energy is calculated for the earth’s sur-
face, this is generally made, it may be said,
on the “solar constant,” as it is termed, as-
certained from 696 tests conducted by the
Smithsonian Institute of \Washington, in
various parts of the world, which resulted
in accepting 1.93 calories per square centi-
meter per minute, equal to 7.12 Dritish
thermal units per square foot per minute.
This is an average value, all things cou-
sidered.

Only about three-fifths of the solar radi-
aton produce any impression on the
earth, and it is only the radiant energy
which falls o1 some material body that is
converted into Tieat. The best body for this
conversion having hecn ascertained to he
a dead black one.

Many scientists and philosophers in the
past century have tried various methods bye
which to concentraie the sun’s ravs, such
as schemes utilizing an immeuse number of
lenses built in the forin of a huge cone, as
previously described and illustrated at Iig.
1. A European experimenter in the year
1820 constructed one similar to this, but on
a small scale. This model concentrated
the rays suthciently Lo melt tin at a dis-
tance of (8 yards from the apparatus, and
also it was pessible to cook food and nelt
silver instantancously.

In the ycar 1882 a TFrenchman by the
name of M. Pifres devised a solar eugine
which was built on the roof of a bhuilding
in Paris to drive a printing press, and the
paper so published was callad the *“Soleil
Journal.” Capt. John Ericson experi-
niented witl] solar engines from 1868 to
1886 with more or less success, but nothing
remarkable or practical was developed.
Another early worker was A. G. Eueas.
His solar engines are described in United
States patents issued in 1901, bearing the
numbers (70,916 and 670,917,

Getting down to hasic and simplified ap-
paratus for utilizing such radiant energy as
that possessed by the sun's rays, both
visihle and invisible, we may consider the
apparatus of this nature devised hy Dr.
Nikola Tesla, the well-known electrical
scientist.  Flis United States patents on
“Apparatus for the Utilization of Radiant
Energsy” hear the numbhers 625957 and 6853,-
958. This apparatus, intended to ahsorb
atd transform such radiant encrgy as that
given forth by the sun, is shown in the
illustration at Fig. 2

Tesla says of this matter that [is own
experiments and ohservations have led him
to the conclusion that such sources of
radiant energy as the sun throws off with
great velocity, minute particles of inatter
which are strongly electrified, and are.
therefore, capable of charging an electrical
conductor, or, if not so. may at any rate
discharge an electrified conductor either hy
carrying off hodily its charge or otherwise.
His patents in this direction are hased on
alleged discovery by him that when such
ravs or radiations are permitted to fall
upon or impinge against an insulated con-
ducting body P connected to one terminal
of a condenser, such as C in Fig. 2, while
the other terminal of the condenser is
made by independent means to receive or
carry away electricity, a current flows into
the condenser so long as the insulated
body P is exposed to such rays: so that
an indefinite, yet measurable, accumulation
of electrical energy in the condenser takes
place.

This energy, after a suitable time inter-
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val, during whicih the rays are allowed to
act 1n the manner aforementioned may
manifest itself in a powerful discharge,
which may be utilized for the operation or
control of a mechanical or electrical de-
vice comnsisting of an instrument R, to be
operated and a circuit-controlling device
d (Fig. 2-A).

Tesla bases his theory on the fact that
the earth is negatively charged with elec-
tricity and he considers same to act as a
vast reservoir of such a current. By the
action of the sun’s rays on the plate P
there is an accumulation of electrical
encrgy in the condenser C. A feeble cur-
rent is supposed to tlow continucusly into
the condenser and in a short time it is ex-
pected to hecome charged to a relatively
high potential, ezven fo the point of ruplur-
ing the dielectric. This accumulated charge
can then, of course, be used to actuate any
device desired.

An illustration of a proposed form of
apparatus which may be used in carrying
out his discovery is referred to in Fig. 2-B.
In rthis figure, which in general arrange-
ment of the eclements is identical to [ig.
2-A, the device d is shown as comnposed
of two very thmn conducting plates, t t,
placed in close proximity and very mobile,
either by recason of extreme flexibility or
owing to the character of their support.
To improve their action they may be en-
closed in a receptacle from which the air
may be exhausted. The plates t t* are
connected in series with a working circuit,
including a suitable receiver, which in this
case is shown as consisting of an electro-
magnet A, a movable armnature a, a retrac-
tile spring b and a ratchet-wheel w, pro-
vided with a spring pawl r, which is pivoted
to armature a, as illustrated. When the
radiations of the sun or other radiant
energy source fall upon plate P a current
flows into the condenser, as before ex-
plained, until the potential therein rises
sufficiently to attract and bring into con-
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Tesla’s Scheme of Util-izinz the Sun’s
Energy.

tact the two plates t t. therebhy closing the
circuit connected to the two condenser
terminals. This permits a flow of current
which energizes the magnet M, causing it
to draw down the armature a and impart
(Continued on page 662.)
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