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~.ena, in the county of Lewis and Clelke and
S -,'Stete of Montana; have inyvented certain new

- and useful Implm ements in Steam-Turbines;

‘and I do declare the: following to be a f1111 --

. clear, and exact desemptmn of the 111V6I1t1011

1o

to which it appertains ‘to make and use the
same, reference being had to the accompany-

o ing dlewmﬂs and to the letters of reference

,..-'ma,lked theleon Wthh form a pelt of thlSl.-.

Speelﬁeetlon

This mventmn reletee to new end ueefulf
__flmprovements in turbine- -engines, end espe-
- clally in the provision of an enginé compris-
~ ing series of rotary vane-disks of different
- diameters aff
20

fording a multlple exp&nsmn to

fluid as it passes throuo‘h the disks.

The invention comprises various details of
_eonstlue’mon and combinations and arrange-
“ments of parts, which will be hereinafter fully

described and then spemﬁeelly deﬁned In the

‘appended claims.

The present mvenﬁloﬁ is eleerly illustr eted

in the accompanying drewmge which, with

the letters of reference marked thereen form
- apartof this epplwehon and in WhlGh dl aw-

‘30 1

o threun'h my improved turbme -engine.

ings—

mee 1is a eentlel lenﬂ'ltudmel section |
Fig. [in place all of the disks of the three series

whwh are 111ust1ated in Fig.

SR ’52 18 a cross-sectional view on ]me 2.2 of Flﬂ‘ .

. | 35

dleks

IFig. 5is a detell view ehow-—

o '_mg the reletwe pos:ttlons of the vanes in a

g :40.

_._50

- series of disks, and Fig. 6 1s a seemonel view
.-throu oh the lettleed ring,

Reference now being hed ijo the d eteﬂs of

thele bemﬂ two of these hollow

. and mounted in suitable beennﬂ'e mthelowel
- portmn of thecasing D, " ...

- C designates the upper p01 L1011 of the cas-

- Ing, whmh is fastened to thelowerportion by

bolts D', which peee through the flanges d,

2 of the dlewmge,) theleby

(Shown in Fig.

Fig. 3is a plan view of one ‘of the Vene-'
‘Fig. 4is a similar view of a disk with
- the vanes dlspesed at angles to the vanes
- shownin Fig. 3.

completely 11101051110 the operative pelte of

'-the turbine.

Keyed to the eheft A 18 a hollow eylmdel

_ E, for med in three or more steps or, in other
words hevmb portwm thereof of three or =

1 more d1ffe1 ent diameters, as shown clearly in

Fig. 1 of the drewmgs e,nd to the circumfer-

R ‘| enee of said eylinder are fastened the disks F
- .such as will enable others. skilled in the e1t_

by means of keys I, a detell view. of one of

95
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sald disks being shown in Fig. 4 of the draw-
ings, and each dlek of said series comprises

an annular flanged ring having radiating
therefrom vanes F’, which are mdmed and
are disposed in substantially pera,llel planes

to one. another, as shown clearly in Fig. 5 of
4.1Jhe drawings.

Letters P designate the disks of a eerles

: Wthh are (}I‘O'up{:*d tOgetheI' with tlh'e dlSkS F

ings.
| euculer
‘ing the double purpose of holdmn in position
| the series of disks on eitherside ef 1t, said cir-
cular flange being keved to the eylmder K, as

and differ from said disks F only in having a
peripheral flange P’, which is held to the sec-
tional eylmdel K by means of keys L. and
have the vanes thereof disposed at an angle
of substentlelly forty - five degrees to the
vaneés of the disks F, as shown in Fig. 5 of

i the drawings, while the inner ends ef the

vanes of the dlske P are free.
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Disks G are provided at the ends of the eyl-

inder K, being threaded thereto, as shown in
the seetlonel view ef the dl&Wlllﬂ‘S which

| serves the same purpose as the ethel disks,
with an additional funection of holding fir mly

Intermedla,te each series of ‘disks is a
ange having an ogee face and serv-

clearly shown end forming the step from one
series of dlSkS to the next. Seeul ed to the ends

| of the sectional shell K and to the hollow
the drawings by 1ette1 A designates an op-
erating-shaft which is Journeled in a hollow
shaft. B
'_shefts one. at: eeeh end of the rotary engine

shaft B isa disk J, (shown in the drawings as
being held by bolts J’,) and integral with’ eeeh
disk J is an expendmn‘ nozzle J? 2 , which flares
toward the opening into the ser 1es of disksand

1 of the dlew-_
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diverges toward the outer end of 13116 cylinder -

and has a suitably packed bearing J° with the

outer casing D of the engine, end M desig-

nates the nut or washer, which is threaded

‘and fitted on threads about the circumference
| of the main shaft A and holding the eylinder

100
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1D securély in pos_ition upbn the shaft. A suit-
able packing-gland O, forming a stutfing-box,

is shown as intermediate the hollow shaft I3

10

15

and the end of the casing D at each end of the

engine, but may be dispensed with, if desired, -

if the antifriction piping-rings are steam-
tight. |

- The series of sections which make up the
shell K are held together by means of bolts K’
and are formed stepped to conform to the
stepped outline of the cylinder K, a chamber
I being formed intermediate one series of
disks and the adjacent series through which
steam passes from one series to another.

is through the port Q, which opens into a pas-
sage-way Q', which surrounds the exhaust-
chamber Q? and follows a course conforming

. to the stepped outline of the cylinders within,

20

. end of the engine.
.. sections forming the cylinder K have flanges

23

said passage-way Q' communicating with the
nozzle through an annular opening Q*at each
The inner ends of the two

E/, which are secured together by means of
bolts E?, said flanges forming with their outer
faces deflecting surfaces and their outer manr-
oins being positioned adjacent to a latticed

-~ ring S, which is interposed between the ad-

30

- provided with blades set parallel to the axis |

35

jacent ends of the sections X' of the shell K,
said latticed ring being held securely by

means of bolts S and through the spaces of

which ring the expanded steam passes 1nto
the exhaust-chamber Q° Said ring S 1is also

of the turbine and at such angles that the ac-
tion of the exhaust-steam or other fluid which
may be used will tend to exert pressure upon

the blades in the same direction as the outer
- revolving portion of the turbine, thus utiliz-

40
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ing from the exhaust-steam such energy as it
may contain after expansion in 1ts passage
through the various series of disks.
- T designates the exit-port through the un-
der side of the casing and has communication
with the surrounding exhaust-chamber Q°.
It will be observed from the foregoing that
the diameters of the series of vaned disks in-

- crease from the ends of the engine toward the

50

center, the disks of the outer series on each
end being of the smallest diameter, thus pre-
senting the smallest area to the steam as it
enters from the nozzles and presenting in sue-

- cession the disks of increasing diameters to

55

6o

the expanding steam as it passes through the
engine. |

From the above description it will be ob-
served that by the provision of a turbine em-
bodying the principle of my invention two

- series of disksso combined are provided that |

no part of the same is stationary when acted
upon by the steam or other expansive fluid,

~hence reducing. to a minimum the loss of en-

ergy and reducing by one-half the peripheral

speed, the number of revolutions to each shaft

65

being one-half what it would be if the outer
series of disks were stationary. It will be no-
ticed that the first series of disks when the

hausts.

The steam or fluid entrance to the ¢ylinder

735,341

steam enters the turbine are approximately
one-half the diameter and the blades or vanes
thereon are substantially one-half the length
of the adjacent series where the steam ex-
This allows for a large measure of
expansion. Tofurnish additional expansion,
it will only be necessary to have the first se-
ries of disks of less diameter, bringing them
nearer the center of rotation, and add asmany
series of disks as may be necessary, each se-

ries increasing in diameter and the bladesin

length until the expansion is complete.
- As the steam-pressure is reduced by expan-

| sion in its passage through the turbine, there

is presented a greater surface of area of blades
or vanes in each series of disks, the last se-

ries, on account of the increased diameter

and the length of the blades or vanes, pre-
senting a surface area about five times as
areat as the first series, which, together with
the increased distance of the last series from
the center of rotation, gives as much power
for the low-pressure steam in the last series
as was derived from the high-pressure in the
first series. o o

The curved blades or vanes of the revolv-
ing disks are set so that they will deflect the
steam at an angle of about thirty-five degrees

| from the axis of the turbine.

It is my purpose to provide the bearings for

Qo

the engine entirely outside of the casing and

| consisting of series of loose sleeves, between

which will be positioned thin films of oil for
forced lubrication, allowing the revolving
portions to overcome any slight eccentrieity
that might exist and revolve around 1ts grav-

| ity axis, which might differ from 1ts geomet-

ric axis in a very slight degree.
By my arrangement there will be no rub-
bing surfaces inside the casing excepting the

small rings around the nozzle, these consist-

ing of light rings alternately fastened to the
nozzle and the casing, and while not in actual
contact are so close as to prevent the leakage

30
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of steam or other fluid which may be used,

and anylubricant that may be necessary can
he foreced in the rings through the casing by
the aid of small ducts. |

In the turbine illustrated in the accom-

115

panying drawings I have shown one hundred

and twenty disks and each disk provided with
one hundred blades or vanes, making a total
number of twelve thousand blades, and 1t

I2C

can be readily understood what an enormous -

force is accumulated by the action of the
steam or other fluid passing through the tur-
bine at a velocity of over two thousand feet
per second and acting on six thousand blades

ber of blades in the opposite direction.

In operation the steam which enters through
the port Q is deflected in opposite directions
through the passage-way Q' and enters the
nozzles J* and is directed between the outer
series of disks P and ¥, acting upon the
blades of the alternate disks of each seriesin
opposite directions, and as the steam issues

i

I

2 -
in a certain direction and on the same num-

-
g
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from the outel series of blades it o0es sle-
| eesswely to the other series of ﬂ'ra.dua,lly-m--
creasing size of blades till it finally makes |
exit throuﬁh the ring S of the exhaust-cham-

ber, thus. uml]zmﬂ' the full power of the steam.
By delivering the steam at both ends the

~ _thrust is entlrely overcome, one end balanc-

- 785,341,

dmmetel from the inlet-port .to the exhausb
as set forth.

5. A rotary turbine-engine (,ompusmﬁ a

suitable casin o hollow shafts j journaled there-
in, an operating-shaft rotatable within the
hollow shafts, concentrically-stepped cylin-
ders keyed to said shafts and adapted to ro-

‘ing the other and avmdmg the necessity of | tate in opposite directions, and series of
- thrust collars or rings or other 3pphances for

"1'_5 [

the same purpose.

| vaned disks having annular ﬂemges adjacent
to the fixed ends of the vanes and keyed to

While I have sl10W11 a pmtmulal eonstl uc- | thecircumference of the inner of said stepped

o 131011 of appar atus illustrating my improved
. engine, it will be understood thaJtIma,y make | peripheral flanges keyed to the inner cir-
o .._a,lteratmns in the detailed construction of the

same without departing from the 8p111t of

S _the invention.

20

Having thus fu]ly desellbed my 1I1V6]1131011

L what I clalm as new, and desire to secure by
- Letters Patent, is—. |

1. A rotary turbine - engine COIIlpllSlIlﬂ‘ &

_smtable casing, hollow sh&fts journaled there-
1in, an operating-shaft rotating in said hollow
| 'shafts, stepped eylmdel S secur ed to and rota-

table with said shafts in opposite directions, -

vaned disks secured to said cylinders and AT-

- ranged alternately and in series of varying
_dmmeters sald disks increasing in diameter.
. from the mlet-pmt for the expansive fluid

- toward the exhaust of the engine, as set forth.
3o

2. A rotary turbine- engine comprising a

~casing, hollow shafts ;|our-nalec1 therein, an
. operating-shaft rotating within said hollow
- shafts, stepped cylinders fixed to and adapted

- to rotate with said shafts in opposite direc-

33

tions, series of vaned disks secured to the ad-

- mcent circumferences of said cylinders, said
o disks ar ranged alternately and in series of
- fovarying dmmetm s, the vanes of the two cyl-

40

o inders disposed at angles to each other, the
vanes of the di

Terent series 1ncreasmo in.

~ diameter from the inlet-port to the exhaust
of the engine, as set forth.

4.')

3. A rotary turbine- engine comprising a

sultable casing,hollow shafts journaled there-
in, an operating-shaft rotatable within said
~ hollow shafts; stepped cylinders

ixed to and

G adapted to rotate w ith said shafts in opposite

- directions, vaned disks having fl

anges which

 are secured to said eylinders, the vanes of the

50

disks of the two ecylinders arranged alter-

. nately and at angles to one anothel the disks

 ..55_

of the various series increasing in diameter
from the inlet- port 1:0 the exhaust of the en-

g 1116

4. A 10ta1y tulbme engine compuqmﬁ a

o _smt&ble casing, hollow shaftsgjoumaled there-
. in, an operating-shaft rotatable within said
I _hollow shafts, stepped and concentrically-az-

6o

‘ranged cyhndms keyed to rotate with said
_.shafts in opposite directions, vaned disks
keyed to the circumference of the Inner of

said cylinders, and vaned disks keyed to the
inner circumference of the outer cylinder,

‘the vanes of the two cylinders alternately ar-
- 65 ranged and in series of varying dlameters,
~ the dlSkS of the various ser les increasing in-

|

cylinders, a series of vaned disks having

cumference of the outer of the stepped cylin-
ders, the vanes of the disks of the two cylin-
ders. alternately arranged and cllSposed at an-
gles to one another, the disks increasing in
diameter from the mlet—port to the exhaust
of the engine, and spaces intervening be-
tween the series of disks, as set forth.

75
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6. A rotary turbine-engine comprising a

suitable casing,hollow Sh&ftSJOIllI]ﬂled there-
1n,an operatin ﬂ'asha,ft rotatable within the hol-
low shafts, eoncentl ically - arranged stepped
‘cylinders Leyed to rotate with S‘le shafts in
opposite directions, vaned disks secured -to

sald cylinders and alternately arranged in

series, the diameters of the series increasing
from the inlet to the exhaust of the engine, a
latticed ring through which the expanswe
fluid passes from the disks to the exhaust-
chamber, as set forth.

7. A 1otary turbine -engine eompmsm a
suitable casing,hollow shafts j journaled there-

in, an operating-shaft rotatable within the

hollow shafts, a stepped cylinder fixed to the
oper&tmﬂ-shatt a series of vaned disks keyed
to the circumference of said cylinder, a eon-
centric stepped cylinder made up of sections,
vaned disks secured to the inner circumfer-
ence of said sectional cylinder, the disks of

Qo

95
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the two cylinders having their vanes alter- -

nately arranged and in series of varying di-

ameters, increasing in diameter from the in--

let to the exhaust of the engine, a latticed
ring secured to the inner ends of said sec-

ITO

t1011a1 cylinder and through which ring the

expansive fluid passes to the ethaust—clmm-
ber, as set forth. h

S. A rotary turbine-engine comprising a
suitable casing, hollow shafts j journaled there-
in, an operating-shaft rotatable within the
hollow shafts, a stepped cylinder made up of
two sections, the inner ends of which are
flanged and secured together, said sections
being keyed to rotate With the operating-

shaft series of vaned disks keyed to the steps.

of said cylinder, a concentric eylinder made
up of sections and keyed to rotate with the
hollow shafts, a latticed ring secured:to the
adjacent ends of the sectwnal cylinder, the

Hanges of the cylinder keyed to the operating-

shaft positioned adjacent to the inner circum-

ference of said latticed ring, and vaned disks

secured to the inner eircumference of the

outer of the two cylinders and having vanes

115
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[

alternately arranged with the vanes of the in-
ner cylinder and of varying diameters in se-
ries, as set forth. o

9. A rotary turbine-engine comprising a
suitable casing, hollow shafts journaled there-
in, an operating-shaft rotatable within the
hollow shafts, a stepped cylinder keyed to the
operating-shaft, vaned disks keyed to the cir-

“cumference of said cylinder, a sectional cyl-

inder having disks secured to its inner cir-

- cumference and provided with vanes which

15

alternate with the vanes of the inner cylin-
der, the series of disks inereasing in diameter
from the inlet to the exhaust port of the en-
oine, a latticed ring secured to the adjacent
ends of the sections of the outer stepped sec-

 tional cylinder, and wings projecting inward

20

25

39

from the latticed ring, and deflecting-flanges
on the inner stepped cylinder, as set forth.
10. A rotary turbine-engine comprising a
suitable casing, hollow shafts journaled there-
in, an operating-shaft rotatable within the
hollow shafts, a stepped cylinder keyed to ro-
tate with the operating-shaft, vaned disks
keyed about the circumference of said cylin-
der, a sectional stepped cylinder keyed to ro-
tate with the hollow shafts, vaned disks keyed
to the inner circumference of the sectional

cylinder and having vanes alternately ar-

ranged with the vanes of the disks on the in-
ner cylinder, nozzles secured tothe ends of the

sectional cylinder,inlet-ports communicating |

sy

733,841

with sald Iiozzlesj'and an exhausﬂ-éhamber |
about the cylinders, and a latticed ring

through which the expansive fluid passes to
the exhaust-chamber, as set forth.

11. A rotary turbine-engine comprising a

35

suitable casing, hollow shafts journaled there-

in, an operating-shaft rotatable within the
hollow shafts, a stepped cylinder keyed fto

the operating-shaft, vaned disks keyed to the

circnmference of said cylinder, a sectional

40

stepped cylinder keyed to rotate with the hol-

‘low shafts, a disk keyed to the inner circum-

ference of the sectional cylinder and having

vanes which are alternately arranged with

the vanes of the disks of the inner cylinder,

the vanes of the two series being at angles to

each other and the disks arranged in series
of varying diameters increasing from the in-
let-port to the exhaust of the engine, flanged

rings intermediate the series of disks, nozzles
secured to the ends of the sectional cylinder,"

inlet-ports communicating with said nozzles,
and an exhaust-chamber about the cylinders,
and a latticed ring through which the expan-
sive fluid passes through the disks to the ex-
haust-chamber, as set forth.
In testimony whereof 1 hereunto afiix my
signature in presence of two witnesses.
| EDWARD F. CAMERON.
Witnesses:
ALBAN BB. NIXON,
JAS, A. GILLAN. -
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