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TKOLA TESLA, whoge reputation must,
naturally, stand upon the contributions
he made in electrienl engineering when
the art was vet in fts comparative Ins
faney, 18 by tralning and cholee a me-
chanteal engineer, with a strong lean.
Ing to that branch of it. which is cov-
eroddl by the term “steam englneering ™
For several yogrs he has dovoted muach
of his time to timprovements in thermo
dynamle conversion and the resnlt of
hiv theorles and practieal experiments
fs to be found In an entirely new form
of prime movers now In operation in a
larpge plant in New Yorl.

The baste principle which determined
Tesla's Investipations  was  the  well
known fact that when a finld, stenm,
gan or water, 18 uged a8 a vehiele of envrgy, the
highest possible ecanomy ean be obialned only when
the changes dn veloelty and directions of the move-
ment of the Muld are made as gradoaal and casy as
porsihle.  In the present forms of turbines in which
the enorpy 14 trangmitted by pressure, reaction or
fmpact, ag in the Do Laval, Parsons, and Curtiss
types, more or less sudden ehanges both of specd
and directlion are involved, with consequent shocks,
vibrations and destruective eddies,  Furthermore the
introductlon of pletonr, bhlades, buckets, and Inter-
cepting devieeg of thilg general elnss into the path
of the fluld Involves much delicate and diffienlt me-
chanfeal construction which adds greatly to the cost
both of production and maintenance

The theoretienlly porfect turbine would be one in
which the flulid wns #o controllidd from the inlet to
the exhaust that s enerey wag delivered to the
driving shaft with the least possilile losses due to
the mechanical means employed.  The mechanieally
perfect turbine won'd be one which combined sim-
pliclly and cheapnegs of construction, durability,

TNE ROTARY NEAT MOTOR
REDUCED 70 ITS SIMPLEST TERMS,

i gl ¥

THE TLEOLA JESTING FURANT *

enge and rapldity of repalrs, and a swall eatlo of
welglit and space occupled to the power delivered
on the shaft. Mr. Tesla maintains that in the tur-
bine which forms the subject of this artlcle he
has carried the steam and gas motor a long step
forwanrd toward the maximum attainable effielen-
cy, both theoretieal and mechanlcal. That these
claims are well founded {8 ghown by the fact that
in the plant where Mr. Tesla carried out his ex-
periments, he I8 securlng an ontput of 200 ILP,
from n singlestage steam turbine with atmos.
pherie exhaust, welghing less than 2 pounds per
H.P. which is contained within n spuee measuring
2 feet by 3 feet, by 2 feet In helght and which
accomplishes these resulta with a thermal fall of
only 130 BT.U,, that 1s nbout onethird of the to-
tal drop available,  Fuarthermore,  considered
from the mechanleal gtandpoint, the turbine Is
astonishingly slmple and economienl in construe-
tion, anud by the very nature of s construction
shonld prove to possess such a durability and
freedom from wear aml broakdown as to place It
in these reepocts far in advance of any type of
Bteam or gas motor of the pregent day

Hrietly stated, Tesln's steam motor consists of
A st of tfat steel dishs mounted on o a shaft and
rotating within a casing the gteam entering with
high velocity at the peripliery of the disks, flow-
fng between them in free splcal paths and finally
escaping throveh exhaust porta at thele conter
Tnatead of developing the enerey of the steam
by pressure, reaction. or impaet on n series of
bindes or vanes, Tesla desends upon the fluld
propertics of adheston and viscosity —the attrae-
tiom of the gteam to the faces of the disks and
the reslstance of its particles to molecular sepa-
ratlon combining in transmitting the velocity en.
ergy of the motive fluid to the plates and the
shnft

Iy referenes to the aceompanvine photographs
it wil! he seon that the turbine bos a rotor which
in thw present cpse congists of 25 Aot atoo] disks,
ote one thlntysccond of an fueh in thickness, of
hovdened and envefully  tempered  steel The
rotor as as=embled I8 34 fnclies wide on the face,
by 18 inches in dinmeter gud when the turbine
18 running ot its muaximum working veloeity, the
material Is nover under a tensile stress exeemling
60000 1hs. per square Inch The rotor s moupted
in a caslng which 18 provided with two inlet noz-
zlea for use In running direct and for reversing,
Openings are cut out at the central portion of
the disks and these communicate directly with
exhaust ports formed In the side of the casing

In operation, the steam or gas as the case may
be, 18 directed on the peripliery of the (isks
through the nozzles (which may be diverging,
gtralght or converging) where more or less of (s
expansive encrgy is converted into veloclty en-
ergy. When the machine I8 at rest the radial
and tangentinl forees due to the pressare and velo-
city of the steam cause It to travel in a ruther
short curved path toward the central exhaust
opening, but ns the disks commence to rowute
and thelr specd increases, the steam tiavels in
gpirnl paths the length of which increases until
ifn the case of the present turbine, the particles
of the fluld complete a pumber of turns around
the shaft before renching the exhuust, covering
in the meantime a lineal path some 12 to 16 feet
fn length, During lts progress from Inlet to ex-
baust, the velocity and pressure of the steam are

redueed until it leaves the exhaust at 1 or 2
pounds gnge pressure.

The resistance o the pussage of the steam or
gas between adjoining plates I8 approximately
proportionate to the square of the relative speed,
which is at maximum toward the center of the
disks and 18 equal to the tanegentlal velocity of
the steam. Hence the resistance to radial escape
is very great, being furthermore enhanced by
the centrifugal force acting outwardly. One of
the most desirable elements in a perfected tur-
bine is that of reversibility and we are all fa-
miliar with the many and frequently cumbersome
means which have been employed to secure this
end It will be seen that this turbine is admir-
ably adapted for reversing since Its effect ean
be secured by merely elosing the right hand valve
and opening that on the left.

It {e evudent that the prineciples of this turbine
are equally applicable, by slight moditications of
design, for ita use as a pump and we present a
photograph of o demonstration model which is in
aoperation In Mr, Tesla's ofliee,  This little pump
driven by an electrie motor of 1-12 1L.P. delivers
A0 gallons per minute against a head of 9 feet,
The digcharge pipe leads up to a horizontal tube
provided with g wire mesh for sereeniny the wa-
ter and cheeking the eddies.  The wiater falls
throueh a slot in the bottom of this tube and after
passing below a baffle plate flows in a steady
dream nbout 3 ipeh thick 18 Inches In width,
to o trough from which it returns to the pump
Pumps of this character show an efliciency favor-
ubly compuring with that of centrifugal pumps
und they have the advantage that great heads
are obtainable economieally in a single  stage.
The runner is mounted In a two-part volute casing
and except for the fact that the place of the
buckets, vanes, ete., of the ordinary centrifugal
pumps 18 taken by a get of disks, the construction
Is wenerally similar to that of pumps of the stan.
dard Kind.

In concluglon it should be noted that nlthough
the experimental plant develops 200 H.P. with
125 pounds at the supply pipe and free exhaust,
it could show an ontput of 500 H.P. with the full
pressure of the supply circuit. Furthermore Mr.
Tesln states that It It were compounded and the
exhaust were led to a low pressure unit, earryiog
about three times the number of disks contalned
in the high pressure element, with connecilon te
n condenser affording 2814 to 28 Inches of vacuum
the results obtained in the present high-pressure
machine indleate that the compound unit would
give an output of 600 H.P. without great lncrease
of dimensions. This estimate is very conserva-
tive.

The testing plant conslsta of two Identieal tur-
bines, shown in the llustration, connected by a
carefully ealibrated tension spring. the machine
to the left belng the driving element, the other
the brake, In the brake element the steam is de-
livered to the blades In a direction opposite to
that of the rotation of the disks. Fastened to the
shaft of the brake turbine Is a hollow pulley pro-
vided with two diamoetrically opposite narrow
slots and an fncandescent  lamp  placed inside
cloge to the rim. As the pulley rotates two
flushes of lght puss out of the same and by
means of reflecting mirrors and lenses, they ara
carried around the plant and fall upon two rotats
ing glass mirrors placed back to back om the
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ENDED THE SPELLING LESSON' Vest Pocket Telephones,
e | They are introducing vest pocket
Under Aumo.'tr-!ﬂpimn(-u In some of the citles of
Tutelage, Afterward Proceeded Germany. Conneetions are placed on
Under Different Lines. wills all over town and If you happen
ey te walk along the street and you're
Miss Thompson, whose form nature | /0 @ hurry to tell your wife that yon
has endowed with all too ample| Wil bring a friend home for dinner
curves, was giving her little nephew all you have to do is to connect your
a legson in spelling the other day. He | POcKe! Instrument with the one on the
had spelt be, be, and he, he, nud-wml. call the exchange, get your
now she was trying to get him to tell | Party and talk to your heart’s content,
her what m-e spelt, =
“Listen, Robby,” she eaid earnest-| Trifle Wobbly. =
Iy. Then {‘!trﬁlng her ”PF ghe pro. | I am Elllﬂg to blow out my bralns,
nounced the sound of a long m, and ! suld he. .
openiug them, the sound of & lonz e. Well," she sald after a moment's
“What does that spell?” | reflection, “perhaps they'll stand a lit-
Hobby looked at her and shook hig | {10 frflatlon, Horace.  They've al
head. Again she tried, and thig time, | “*¥5 REFUCK bt o BNHE SR
while pronouncing the sounds, she | PIY-"—Harper's Weekly.
vigorously tapped bher own rotund N
chest with her plump forefinger.
“Mmum, ee.  What letters am [ say- bkt
ing and what do they spell? she milllon the day she marries Fred.

asked, still vigorously tapping her | 1oulse—"Well its worth {."=Chl-
i chest. | eago Duily News,

Bobby's Education,

Didn't Think Much of Fred,
Loulz=<"They tell me =he will get a

“I don't know what the letters are” =
replied Pobby, watehing the plump
forefinger, “but 1 gucss they epell
| Fat.”

Dr. Pieree's Plensont ollets rogulate
|lt1’|tl mvigarnte stomach, lLiver and bowele,
| Sugarconted, tiny granules, easy to take
as candy.

Real Woman-Hater. Look well after the cheerfulness of
A w!ll of a confirmed woman-hater, | !ife. and let the dismals shift for
writes Virgil M. Harrig in “Ancicent | themselves—Loulsa M. Alcott.

Curios and Famous Wills,” Is that of |
a rich old bachelor who had endured
much from attempts made by his fam-
fly to put him under the yoke of|
matrimony, and who wrote: *I beg If a woman fg a clever actress the
that my executors will gee that 1 am | chances nre that Ler husband will find
burfed where there I8 no woman n- | the chorus more interesting.

terred, either to the right or to the S ——

left of me. Should this not be prac- | Mre, Winslow's Soothing Syrup for Children
ticable in the ordinary course of | teething softensthe gums, reduces inftamma
things, 1 direct that they purchase ton, alieys paln, curess wind colie, 25e o bottle.
three graves, and bury me in the mid- B 0 ik

die one of the three, leaving the two
others unoceapied,”

TILFH CURED INOGTO 11 DAYS
Yonr deuggist will retind money (8 PALD UINT.
MENT fails to enre any case of Juehing, Biind,
Bleeding ot Protradiog Piles 1o G oo L days, e,

No, Alopzo, it Iso't diffleult for a
woman to keep a secret —golng.

|
|
|
|
|

shaft of the driving turbine so that the center
lHne of the sliver coatings coincides with the axis l
of the shaft, The mirrors are go set that when
there 18 no tension on the spring, the light beama
produce a luminous spot siationary ut the zero
of the scale, Dut s goon as load is put on, the
beam is deflected through an angle which indi- |
cates directly the tensgion, The scale and spring

are so proportioned and adjnsted that the horse

power can be read directly from the detlections

noted.  The indieations of this device are vory

accurate and have =hown that when the turbine

i9 runmine af o0 yrevolations  upder an inlet
presgure of 123 b= ta the square inch, and with
free oxhonst, 200 rale 1T are developed, The
i
|

Mtlons of masimmnnm
enturptod steam per HLIN
when we con-

nnder these o
o ontont = A8 1hs, of
wir hour—a very high efficiency
sder that the heatdrop, measared by thoermoemdes

tors, = only 130 BTV, and tha! the energy trins-

formation s ofected In one stage sinve three

times the number of heat unite are availalile in a

modern plant with superheat and high vacuum

the above meang a consumption of less thun 12

Ibs, mer HLP. hour in such turbines adapted to |
take up the full drop. Under certuin conditions, |
however, very high thermal efliclencies have been |
obiained which demonstrate that in large ma- .
chines based on this principle, in which a very |
gmall elip ean be secured, the steam consump- |
tion will be much lower and should, Mr. Tesla |
glates approximate the theoretical minlmum. |
thus resulting in nearly frictionless turbine trans. l
mitting almost the entire expansive energy of

the steam to the shaft.

The Hounded Deer

“It doesn't make any difference now,” sald a
hunter o* long experlenceIn the woods in =n alter
supper talk at an Adirondack campfire, “Inasmuch
as the deer hound Is no longer permitted to be a
part of the hunt, but it is a fact that one long
cherighed bellef of deer hunters ig gimply @
backwoods fabie. That belief i8 that a deer pur-
sued by hounds when it is taken to a stream will
invariably go down with the current instead of up-
stronm, s lostinet teaching it that i it goes up
its scont will pags down with the water and the
doga will be enabled o follow It just as  they
did on dry land, |

“I long ngo satisfled myself that water doesn't |
enrry the seent of a deer with i1, but that on the
contrary it destroys the scent,

“If the water is deep enough for the deer to
swim it sults the flecing animal best. 1If it is not
the deer trots or lopes along through it 1t does
not bound as on land, for it gnust drink, and must
drink ns it goes. In the hounding days the hunt-
er who belleved that the deer always went down-
stream and acted in accordance with tha. bellef
might recover the trall and he might not, while
the hunter who knows better than to tuke slock In
that belief would not be u grent while In getting
hig dogs on the scenl ugain,

“Of course 1 am speaking of deer that took to
the muuntain stream and not those that found a
pond or lake more convenient, it being the na-
ture of deer to seek water if possible, when the
dogs ure on their tracks, In none of the streams
where deer sought to throw the dogs off the scent
conld a person go many rods up or down without
coming to some obstruction in the courge of the
deer which the animal would have to get over.

“The hunter who knew would in the first place
satisfy himself that the deer hadn't gone straight
across the water, and would then go in one dl-
rection along the stream until be came to the
first log or rock or other channel obstruction. 1If
the deer had gone that way the obstruction in ita
path would be wel oL top from the water that
dropiped from the deer as it climbed over it, 1If it
wis dry the hunter would know Instantly that the
quarry had not passed in that direction and the
discovery of the spot where the deer had left
the stream would e only a matter of time,

“But the deer doesn’t have to take tu water any
more to elude the hounds, and It can make no
difference now to old time believers In that fable
how many stcore of decr they have lost through
that bellef. Mnaybe there wouldn't have been so
many deer in the woods today If more of the
hunters contemporary with deer hounding had
known better,"

! plans, Bow to core and bulld ansthing out of ces

No Credit Even for That.

“I am glad to =ay.” remurked M.
Seckton, “that 1 never spoke a hasty
word to yon"

“No, Leonidas,” answered his wife,
rather gently, “I'm willing to give |
you credit for not hurrying ubont any-
thing."- Stray Stories.

IT ALWAYS
DOES GOOD

No matter how long you have
suffered from a weak stomach,
inactive liver or constipated

WHATEVERY FARMERSHOULD KNOW
FORMULA® llow o kill and cure pork and boefl,
Huw 1o tan fur and leatherat boone. Tow to make
pll kinds of sgusages, How to prepare and take of
hides and fur for market. Book with 100 vicws wilh

bowels you will find a fair trial of

went on the fiem. By wenof e Long experienee
PRICE LIST FEEE. W. L. KELLERL. KEARNEY. |
NEBUASKA. Last appearanee: save addreess,

Who Could Doubt It?

Artist (angrily)—No; 1 don’t want
nomodel. I only paint flowers or
fruit

Maodel (gmilingly ) —0h,

Hostetter’s
Stomach Bitters

tats SR will result to your great benefit.

right, Every one says I'm a peach

e S It makes the appetitc keen, as-
bt Conbatian ety wtlees oot osists digestion and improves
ditass, | I fastanily stop v oo @ your general health, A trial to-
by drugedet,  For o g L day wiil convince you.

GET HOSTETTER'S. AT ALL DRJZOISTS.

Every smallest stroke of virtne o
of viee leaves e never o little sear
PProf. Jaties.

Waork Is hetter for most people than

ASIErINNCISTIEERY  FOR ALL
Hiost Deople 56 for work Retlits kve Salve; SORE EVES

THESE SIX LETTERS

From New England Women

Prove that Lydia E. Pinkham’s Vegetable Com-
pound Does Restore the Health of Ailing Women.

Boston, Mass.—*'I was Ing through the Change of Life and suffered
from hemorr s(sometimes lasting for weeks), and could get nothing to
check them. began taking Lydia E. Pinkham's Vegetable Compound
(tablet form) on Tuesday, and the following Suturday morning the hem-
Orl;hlltﬂ'es stopped. I have taken them regularly ever since and am steadily
gaining.

* I certainly think that every one who is troubled as I was should give

our Compound Tahlets a faithful trinl, and they will find relief.”—Mra.
iEORGE Jumy, 802 Fifth Street, South Boston, Mass,

Letter from Mrs, Julia King, Pheenix, R.L

Pheenix, R.IL.—"I worlted steady in the mill from the time I was 12 years
old until I had been married a year, and I think that caused my bud feel-
ings. 1 had sorencss in my side near my left hip that went around to m
back, and sometimes I would have to lie in bed for two or three days,
was not able to do my housework,

* Lydin E, Pinkham's Vegetable Componnd has helped me wonderfully in
every way. You may use my letter for the good of others, 1 amonly too
slml to do anything within my power to recommend your medicine,"—Mrs.

viia Kixe, Box 252, Phanix, E'l.

Letter from Mrs. Etta Donovan,Willimantic, Conn.

Willimantie, Conn.—** For five years I suffered untold agony from female
troubles causing backache, irregularities, dizziness, and nervous prostras
tion. It was impossible for me to walk up stuirs without stopping on the
way. I wasell run down in every way,

*+ I tried three doctors and each told me something different. I recelived
no benefit from any of them but seemod to suffer more. The lust doctor
said it was no use for me to take anything as nothing would restore me to
health again, So I began taking Lydia E, Pinkham's Vegetable Compound
to see what it would do, and by taking seven bottles of the Compound and
other treatment youn ndvised, I am restored to my natural health. Ve Mrg,
Erra DoXovaN, 702 Main Strect, Willimantie, Conn,

Letter from Mrs. Winfield Dana, Augusta, Me.

Augusta, Me.—"Lydia E, Pinkham's Vegetable Compound has cured the
backache, headache, and the bad pain I had in my right side, and I am
perfectly well."=—Mrs, WINRIELD DaNA, R.F.D\ No. 2, Augusta, Me,

Letter from Mrs. J. A. Thompson, Newport, Vt.

Newport, Vt.=—*1 thank you for the great benefit Lydia I Pinkham's
Vegetable Compound has done me. I took eight bottles and it did wonders
for me, as I was a nervous wreck when 1 began takiog it. I shall always
speak a good word for it to my friends."—Mrs. Joux Toourson, Box 3,

ewport Center, Vermont.

Letter from Miss Grace Dodds, Bethlehem, N.H,"

Bethlehem, N.H.—* By working very hard, sweeping carpets, washing,
{roning, lifting heavy baskets of clothys, ete,, I got all run down. I was
sick in bed every month,

* This last Spring my mother ﬁut Lydia E Pinkham's Vegetable Coms
pound for me, and already 1 feel like another girl, 1 am regular and de
not have the pains that I did, and do not have to go tobed. 1 will tell al.
my friends what the Compound is dolog for me,"—Miss Gracix B. Dovps,
Box 1338, &‘hlﬂhﬁm. N.H.

For 30 years Lydia E. Pinkham’s Vegetable
Compound has been the standard remedy for fe-
male ills. No one sick with woman's allments
does justice to herself who will not try this fa-

ous medicine, made from roots and herbs, it

restored so many suffering women to health,

'Write to LYDIA E.PINKHAM MEDICINEC
n CONFIDENTIAL) LYNN, MANS,, for atlvll.g:
our

1 be wered
by & Woman and held in 8¢t contidence:




