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UNITED STATES

JOIIN A GROSHON or NEW YORK N Y o

TURBINE ENGINE

SPECIFICATION fermmg pa.rt of Let’oers Petent Ne 7‘3’5,439 de,ted Aprll 14 1903
| B Applleetwn ﬁled July 21 1902 benel Ne 116;309 (He medel) ' o

To all whmn it ma J concer:

o - BeitknownthatI, JOENA. (:ROSHON aut,l--
~ zen of the United Stetes and aresident ef New
York, in the county of New York and State of |
New Yelk have invented certain new and
useful Imprevemente in Turbine- KEngines, of!

| whmh the following is a eneclﬁcamen

10

  15

_”V1de an exterior casing through which the
- shéft to be driven passes; and upon this shaft
I provide a series of wheels against which the:
~ steam acts on its passage from the source of-
~ supply to the exhaust, these wheels being al-
~ ‘ternately arranged. and provided with blades.
~arranged at proper angles for the action of
the steam, each eltemate wheel being fast
“uponthe said shaft torotate therewith and the

20

. The invention relanes £0' 1mpr0vements in
‘turbine-engines; and it consists in the. novel |
features, arrangement, and combinations.of |

parts helelnefter deecrlbed end perbwu]erly[

‘pointed out in the claims., - S,

| The object of the invention is to produce a:
| comperetwely inexpensive. form of turbine-

- engine in which the power may be ﬂ'enexated |

_r R w1th an economical use of steam..

In carrying myinvention into effect I pro-

' “other wheels being free on said shaft and ar-
- ranged to rotate oppositely to the direction of

30

motion of the said shaft, but toaid in effecting
the rotation of said sheft in the proper dlree-:,

tion. The exterior easing is rigid and pref-

..etebly subdivided into a series of compart-
~ ments or steam-chambers by means of- parti-
~ tions containing ports for the passage of the
steam and each compartment or chamber con-.
. taining two of the aforesaid wheels, one |.

o _' keyed upon the sheft. and the other free nhere-

N 40

~ of torotate in a reverse direction thereto and |
ﬂeared to the wheel Wthh 1e fest upOD the..
shaft.
"Thein ventlen WIII be fully understeod from"
the detailed description hereinafter present- |
‘ed, reference being had te Lhe deeempan ying

| '-.dre,wmtre in whleh—-a_.' |

 vion..

-~ dinal section of same.
- 50

partly broken away and na,ltly in section, of

- same, the sectional portion.of Fig. 3: bemcr on
._-tl_l_e detted 11ne_3l 3 of . I_Fl\fr__ 2

"111*1" at Fic. 1.

t0 it by bolts 27.

| mee 1is a central xertlcal lonmtudmel_

3 sectlen through a turbine-engine coustructed |
in eceorddnoe with and embodvmﬂ' the mven-}
Fig. 2.is a ceubral horlzentel 1encr11;11- '_
i ig, 3 isan end view,-

same, taken on the semlclrculer dobted line 6 6

' Laehed view, pa,rhly brnken awey, of oue of the- |
.'d1V1dmfr-pe,1 titions of the engine-casing.
5 is a detached central ver tleal section on the
dotted line 5 5 of Flg 7 of one of the wheels .
'-adepted for reverse rotation on the engine-
shaft, this bemﬂ‘ the rlght hand wheel look-- |
Flé* 6 is-a sectional viewof
60
'ef FIU' 75 and Fig. 7 is a.face view of same. =
In Iahe dl&Wlﬂﬂ‘S 20 denotes a suitable sup-
,portmg frame or bese, upon which the exte-
| rior casing of the engine is.mounted, said -
‘exterior casing. bemﬂ' rigid and preferably
comprising the heads 21 22 and mbermedlete

55

c¢ylindrical sections 23 24, said sections 23 24 '
being secured together: by bolts 25 and said

| section 23 hevmﬂ‘ at its outer end the head
21, secured to it by bolts 26, while the outer
-'jend of the section 24 has the heed 22, secured
‘Between the ﬂenges 8l of
‘the sections 23 24 1s eeomely held, by means
of the bolts 25, the perhlmon 28, ha,vmcr a 80-
ries.of ports 29 through it leedmﬂ’ frem the
chamber 30 of the section 23 into the cham-
‘ber 31 of the section 24. Between the flanges
of the.section 23 and the head 21 is secured o
by means of the aforesaid bolts 26, the par-
| tition 32, containing the series of porbe 33, 8o
leading from the supply chamber 34 in the

‘head 21 to the aforesaid chamber 30 within the
casing 23. The head 21, containing the cham-
ber. 34 18 pl‘OVIded mbh a suitable inlet 35,

Fig. 2, for the steam, and the chamber Wlthm
__the head 22 18 prowded ‘m'r,h the smteble ex- . .

heuet-paseege 30.

o

75,

80

At the outer ende of the heede 21 22 are

provided suitable glands 37 for the shaft 38
to. be driven, end the said shaft 38 has
-.mounted upon it within the ‘chambers 30 31
‘the wheels 39 40 and 41 42
‘wheels 39 41 being keyed Upen the shaft 38
to rotate ther ew1t.h and the wheels 40 42 be-
‘ing mounted upon sleeves, as hereinafter de-
_- serlbed eneempesemw end free of said shaf G
38 to. rotate in a direction reversely thereto.
The wheels 39 and 41 are duplicates of each
other except as to size, the wheel 41 being
the larger, and the wheels 40 42 are- dupL-—
cates. of eeeh other exeept as to size, the
wheel 42 corresponding in - size ‘with the
‘wheel 41 and being larger than the wheel 40,
Flﬂ' 4 is a de-— i whlch COI 1espends in sme mth the wheel 39

90

reepeetwely, the

95

100
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The wheels 39 and 41 eac,h have a hub 13 lin a suitable chambel between theu facing

keyed upon the shaft 38, a vertical flanged

“portion 44, to which is secmed by serews a

circular 1ack oI Tear- Wheel 45, and two hori-

zontal concentrie ring portions 46, bet.“een,

which are the V- cahaJprz:»sd blades 47, all in se-

ries, extending entirely ‘around the said

wheelq 29 41, 1eqpectwe]y, in line with the
ports 83 and 29 in the partitions 32 and 28,
the purpose being that the steam passing

through the said ports 33 29 shall strike the
blades 47 of the said wheels 39 and 41 and -

cause the latter to rotate and drive the shaft
58, the said steam striking the right-hand
section of the blades 47 at an angle where

said sections join the left - hand sections of

said blades, the latter serving to direct the

steam to 113@; place of contact against the

right-hand sections of said blades_, the latter
after said contact direeting the steam In a
reverse direction to the wheels 40 42, whose
blades 48 correspond exactly with the blades
of the wheels 89 and 41, but are reversely ar-
ranged thereto, as 1llu~3ma.ted in Fig. 2.

- section 51, to which is secured by serews the

30

~cured to the wheels 39 and 41.

35

40

50

passing the shaft 33.

circular rack or gear-wheel 53, corresponding
| for directing the steam to the wheels 41 42,
In the opelatmn of the engine the steam

exactly with the racks or gear-wheels 45, se-

40 42 have their hubs 4 loosely mounted upon

sleeves 55, which are upon but. do not turn

with the shaft 38, the right-hand eund of the

sleeve 55 for the wheel 40 (looking at Hig. 1)

being pinned to the hub 56 of the partition

28 and the outer end of the sleeve 55 for the
wheel 42 being pmned to the hnb 57, extend-

ing mwmdly from the head 22 a,nd encom-
The inner ends of the
sleeves 55 are intermediate the flange-plate
portions 44 and 51 of the wheels 39 40 and 41

42, as shown in Fig. 1, and upon the saic in-

ner ends of said s]eev% 55 are mounted upon
pins the rotatable gear-wheels or pinions 58,

which engage the racks or gears 45 and 53 of

said wheels 39 40 and 41 42, as shown in Fig.
1, the =aid pinions 58, while capable of ro-
Lrttms_{', being otherwise stationary with the

sleeves 55, which cannot rotate with or upon -
The hubs 54 of the wheels 40 |
42 are c&pdble of rotation upon the sleeves

the shaft o%

- 85 without interfering with the rotation of

55

_-60

the wheels 39 41 with the shaft 38, it being
the purpose that the w heels 40 :zmd 42 shall

rotate in a direction reversely to the direc-~

tion of motion of the wheels 39 41 and shaft 38.

During the operation ot -the engine the
steam may have a tendency to press the
wheels 40 42 toward the right, (looking at

[Fig. 1,) and hence 1 mtexpo&ae between the
end of .the hub 54 of the wheel 40 and the
adjoining end of the hub 56 of the partition
98 and between the end of the hub 54 of the
“wheel 42 and the adjacent end of the hub 57

antifriction devices ecomprising in each in-

stance the IOGSB sleeves 59 60 melosmﬂ' w1th-— | Smd caqmn‘

The wheels

of the wheel 39andshaft 38,

p e S 725,439

edges the series of bmls 01, so that in the.""'

event of undue 11101:101:1 bemn* created the

sleeves 59 may turn with the wheels 40 42

and against the balls 61, thereby veducing the
fn(*‘mon which otherwi 1<:e might exist. |

The shaft 38 is hollow and uommumcates

by suitable ports, as shown in Fig. 1, with

and the sleeve or hub portion of the head 21,

thereby to lubrieate the

parts mounted upon or connected with it.
In the drawings I illustrate an engine em-

wheels would embody a porhmn of the inven-

tion, and more than two pairs of the wheels
‘may be emplnyed if desired; the addition of
extra pairs of wheels simply. necesswatmﬂ' the
addition of additional partitions and sections
1 pletel that each pair

to the engine-casing.
of wheels used in tne engine may present

| about double the effective area of the preced-

The wheels 40 42 have their blades 48 be-
tween the concentric hor izontal ring portions
49 50 and are formed with the ﬂa_nge or plate-

ing pair of wheels in series and that the cham-
ber 31 shall be about double the cubic area
of the chamber 30. Inthe present instance I
pmmde six ports 33 in the partition 32, while

70

75
the inner surfaces of the sleeves 55 and 56

said shaft and 'th__e N

80

ploying two pairs.of the wheels 39 40 and 41 42,
butdo not limit the invention to the use of twu:}- |
pairs of the said wheels, since one pair of the

9o

95

in the partition 28 I provide twelve p()ltb 29

will be admitted through the passage 35 to .

| the chcunber 34, for med by the head 21, and.

100

will thence pass through the ports 33 agmnbt_” .

the inclined blades of the wheel 39, causing
‘the latter to rotate and drive the shaft 38,
Upon the steam striking the right-hand por-

tion of the blades of the wheel 39.to effect the
said wheel the steam will by

rotation of

means of said blades be deflected and directed -

against the right- haud portion of theinclined

blades of the wheel 40, with the 1esult that

since the blades of the wheel 40 are rever %ely_

TIO

arranged to the blades of the wheel 39 the
wheel 40 will be compelled to rotate in a di-

rection reversely to the direction of motion

strikes and acts upon the blades of the wheel

40 it will by said blades be deflected into the

Afterthe steam

115

ogeneral steam-chamber 30, whence it will pass =
thl ough the series of ports 29 in the partition

23 and strike the right-hand portions of the
‘blades 47 of the wheel 41, thereby causing
said wheel to rotate.and commumcftte 1ts mf)- |

120

tion to the shaft 38, and after contacting with

the right-hand pmtlon of the blades Ot the
:whﬂel 11 the steam will by said blades be de-

lected and directed against the right-hand

portion of the reversely-arranged blades of

125

the wheel 42 and' cause said wheel to rotate

in a direction reversely to the direction of
motion of the wheel 41 and shaft 38, and there-
upon the steam leaving the- bladeb of the.

wheel 42 will pass into- the. general exhaust-
chamber 31, f01 med in the section 24 of the
-enn'meweasnm and in the cap 22 at the end of
During the rotation of the wheels

13c |
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59 and 41 the blades thereof will be carried | ﬁrst pair of wheels in accordance mth such
‘decrease of pressure in the steam, whereby I-

by the series of ports 33 29, respectively, and |

oy

—ald the wheels 39 41 in driving the shaft 38,
and this feature of the operatmn will now be'

10

20
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40

45
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rack or gear-wheel 5

all of said blades will be supphed with the

steam from said ports, said ports constitut-
ing, in effect, nozzles for directing the steam
The oppo-

against the blades of said wheels.
sitely-rotating wheels 40 42 are employed to

described. The first wheel 39 will while ro-

tating set in motion through its gear 45 the.
pinion-wheels 58, dlsp()%d mtermedmte the
wheels 39 40, and the rotation of these pinion-
wheels (Sald wheels being in mesh with the.
53 of the wheel 40) will.
have the effect of rotating in a reverse direc-
tion the said wheel 40, Whll_e at the same-time.
“the steam: whieh.sbrikes the Wheel_=4_0 has the;

effect of rotating said wheel in its direction
of motion reversely to that of the wheel 39.

The rotation of the wheel 40 is thus elffected,

first, by the rotation of the wheel 39 thI‘Ol’lﬂ‘h

the mtermedlate_ﬂearmg, and, second, by the
direct contact of the steam with -the blades
of said wheel 40, the steam being depended.
upon to rotate the wheel 40 and the wheel 40

being depended uponioaid, throughtheinter-
mediate gearing,

intermediate -

the same manner as the wheels 39 and 40 are

‘geared together, and they operate in the
‘same manner as the wheels -39 40, the wheel
41 aiding in the rotation:of the wheels 42 and
the power of the wheel 42 being transmitted
through the intermediate gearing to the wheel
4] f01 driving the same.
creasing the area of the second pair of wheels

4142 1s 1:0 enable the steam, although having
already acted on the first pair of Wneels 39

40, to have the same effective force when ap-l'

plled to the wheels 41 42 as it had when ap-
plied to the wheels 89:40.  For illustration,

if the steam is at one- hundred and ﬁfty |
‘rior inclosing casing, the shaft, and supply

pounds pressure to the square inch  when
applied to the wheels 39 40 it will probably

~“‘have a pressure of seventy-five pounds to

the square inch when striking the wheels
4] 42 and hence with the deemaqe of pres-
sure in steam due to its continuned use I in-

in d-r.iv-ing--the_ Wheel 39, 80
that the power of the wheel 40, though said
wheel is traveling reversely.to the direction
of motion of the wheel 39, may be utilized
- in aiding to drive the wheel 39 and shaft 38.
‘'The 11101}1011 of the wheel 40 ‘will eff
rotation of the pinion-wheels 58, geared to.
the same, as will enable said wheels, being;
geared to the wheel 39, to drive said wheel 39
in 1ts proper direction in motion. The wheels
-39 and 40 thus aid each other to have their
proper movement, the steam being primarily
depended upon-to drive the wheels 39 40 in:
opposite directions and the wheel 39 through.
“the pinions 58 aiding the wheels 40 in bhelr?
‘movement, while the wheels 40- through the:
gearing communicate_ their
power to the wheels 39 for driving-the same.:
The wheels 41 42 are geared-together-in:

ect that

‘rior inclosing casing, the -shaft, and sup

t blades,

The purpose ot in-

am enabled to effectively use the steam un-
It will

til its force has become exhausted.
be observed that the chamber 31 is of greater

70

cubic area than the chamber 30, the steam

passing from this chamber 30 130 the wheels
of greater area 41 42.

If additional cham-
bers and additional wheels were added to the
end of the engine, the chambers and wheels

should have an increasing area in series,.so
‘that after each use.of the steam it would pass ™
80

into a chamber of larger area than before and

5

engage wheels of larger area tha,n the preced-- :

ing Wheels

3 I regard the sDemal consbruetmn of Wheels
39 40 41 42, having the approximately V- -
shaped blades, as of great importance owing
to their efficiency in use; but I donot limit my-

invention in every respeet to the special con-

struction of thesaid wheels shown, since with-

in the scope of my invention-the form-and

construction of said wheels may be varied,

9o

What I claim as my invention, and desire

to-secure by Letters Patent is—

1. The turbine-engine comprising the exte-

rior inclosing casing having the. supply and
exhaust, d,nd the shaft exten dm ¢ through said

95

casing,combined withthepair of y wheelson sald -

shaft within. said: casing and having the re-.

versely-arranged blades, eamnwsubstantlally :

asdescribed disposed. within said casinginter-:
mediateand connecting said wheelssothat the.
motion of one wheel may be communicated-
‘to the other wheel, and means for- directing =
the steam against the:blades -of one wheel -
‘whence it will pass-to the blades of the other
wheel, one of said wheels being fast on said-
shaft to rotate therewith and drlve the same,
and the other of -said wheels being loose.on
sald shaft torotate reversely thereto and com-

100

105

municate its motion-through said gearing to

the said wheel fast on sald shaft substan--

tially as set forth.

ITO

2. The turbine-engine eomprlsmn' the exte-

_ . _ ply
and -exhausb for steam, .GOmbined,_.With;-the

pair of wheels on said shaft and -having -the

115

reversely-arranged - approximately V-shaped

gearing connecting said: wheels so
that _,the ‘motion of one:wheel may be com-

‘municated to the other wheel, and means for
directing the steam against the.-blades.of . one.

120

wheel,. whence it will' ‘pass to the blades of =
the. other wheel, one of 'said- wheels being fast

-on-sald -shaft 130 rotate therewith, a,nd the
other of said wheels -being loose on sald shaft .
to rotate rever sely ther eto, subsb&ntlally as

set forth.

125

3. The turbme -engine comprising the exte-' 3

and: exhausﬁ for steam, combmed with the

pair of -wheels on said shaft and having.re-:
versely-arranged blades, the circular raeks

on said wheels, the pinion-wheels- enﬂ'afrmn*; e

crease the-area of the wheels succeedlng the i wheel to the other wheel, a,nd means -for di- -

F

said racks for transmitting-the motion of one.
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recting the steam against the blades of one |

wheel, whence it will pass to the blades of
the other wheel, one of said wheels being fast
on said shaft to rotate therewith, and the
other of said wheels being loose on sald shaft
to rotate reversely thereto; substantially as
set forth.

4. The turbine-engine comprising the exte-

rior inclosing casing, the shaft, and supply

and exhaust for steam, combined with the
pair of wheels on said shaft and having re-
versely - arranged blades, the circular racks
on the facing sides of said wheels, the pinion-

wheels confined between said wheels and in

mesh with said racks for transmitting the
motion of one wheel to the other wheel, a sta-
tionary sleeve on said shaft supporting said
pinion-wheels, and means for directing the
steam against the blades of one wheel, whence
it will pass to the blades of the other wheel,

one of said wheels being fast on said shatft to

rotate therewith, and the other of said wheels
being loose on said shaft to rotate reversely
thereto; substantially as set forth. |

5. The turbine-engine comprising the exte-
rior inclosing casing,theshaft,and supply and
exhaust for steam, combined with the pair of
wheels on said shaft and having the hub,
flange or plate portion, concentric rings and
series of blades between said rings, the blades
of one wheel being arranged reversely to the
blades of the other wheel, the circular racks
on the said flange or plate portions of said
wheels, the pinion-wheels engaging said racks
and confined between said wheels for trans-
mitting the motion of one wheel to the other
wheel, a stationary sleeve on said shatt sup-
porting said pinion-wheels, and means for
directing the steam against the blades of one
wheel, whence it will pass to the blades of
the other wheel, one of said wheels being fast
on said shaft to rotate therewith, and the
other of said wheels being loose on said shaft
to rotate reversely thereto; substantially as
set forth.

6. The turbine-engine comprising the exte-
riorinclosing casing,the shaft,and supply and
exhaust for steam, combined with the pair of
wheels on said shaft and having the hub,
flange or plate portion, concentrie rings and
series of approximately V-shaped blades be-
tween said rings, the blades of one wheel be-
ing arranged reversely to the blades of the
other wheel, the circular racks on the said
flange or plate portions of said wheels, the
pinion-wheels engaging saild racks and con-
fined between said wheels for transmitting
the motion of one wheel to the other wheel,
a stationary sleeve on said shaft supporting
said pinion-wheels, and means for directing
the steam against the blades of one wheel,
whence it will pass to the blades of the other
wheel, one of said wheels being fast on said
shaft to rotate therewith, and the other of
said wheels being loose on said shaft to ro-
tate reversely thereto; substantially as set

forth.

| 725,439 _

7. The turbine-engine comprising the exte-

‘rior inclosing casing having the supply for

steam at one end and the exhaust at the other
end, and the shaft extending through said
casing, combined with the pair of wheels on

said shaft within said casing and having the

reversely - arranged blades, gearing within
said casing independent of said shaft and di-
rectly connecting said wheels so that the mo-
tion of one wheel may be communicated to
the other wheel, and means for directing the
steam against the blades of one wheel, whence
it will pass to the blades of the other wheel,
one of said wheels being fast on said shaft to
rotate therewith and drive the same, and the
other of said wheels being loose on said shatt
to rotate reversely thereto and communicate
its motion through said gearing to the said
wheel fast on said shaft; substantially as set
forth. . '

3. The engine comprising the exterior rigid
casing, the shaft, and supply and exhaust for
steam, combined with a pair ofdriving-wheels
on said shaft within said casingand having re-
versely-arranged approximately V-shaped
blades, one of said wheels being fast on said
shaft to rotate therewith and the other of said

| wheels being loose on said shaft to rotate

reversely thereto, means for supplying the
steam to the blades of one of said wheels
whence it will pass to and act upon the blades
of the other wheel, and means for communi-
cating power from the wheel rotating with the
shaft to the wheel rotating in an opposite di-
rection and from said oppositely - rotating
wheel to the wheel fast on said shaft; sub-
stantially as set forth. |

9. The turbine-engine comprising the exte-
rior inclosing casing having at one end the
supply-chamber for steam and supply-inlet
thereto, and at the other end the exhaust-
chamber and outlet therefrom, the parti-
tion 32 separating said supply-chamber from
the general chamber of the engine and hav-
ing the series of circularly-arranged ports
33 leading from said supply-chamber to sald
general chamber, and the shaft extending
through said casing, combined with the pair
of wheels on said shaft in said general cham-
ber close to said partition and having the
reversely-arranged blades in line with said

ports to receive the steam therefrom, gearing

within-said casing independent of said shaft
and directly connecting said wheels so that
the motion of one wheel may be communi-
cated to the other wheel, one of said wheels
being fast on said shaft to rotate therewith
and drive the same, and the other of said
wheels being loose on said shaft to rotate
reversely thereto and communicate 1ts mo-
tion throngh said gearing to the said wheel

fast on said shatt; substantially as set forth.

10. The engine comprising the exterior
rigcid casing, the shaft, and supply and ex-
haust for steam, combined with the series of
driving-wheels on said shaft within said cas-

| ine and having the reversely-arranged ap-
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proximately V-shaped blades, the alternate
wheels being free on said shaft to rotate oppo-
sitely thereto, and the other wheels being fast
on sald shaft, and all of said wheels being ex-
posed to the action of the steam on its pas-
sage from the supply to the exhaust, and
means for communicating power from the
wheels rotating with the shaft to the wheels
rotating in an opposite direction and from
sald opDOSItely rotating wheels to the wheels
fast on said shaft; substa,ntmlly as set torth.

11. Theengine comprising the exterior cas-
ing, the shaft, the supply and exhaust for
steam, and the partmons subdividing the in-
terior of said casing into communicating
chambers of increasing cubie area in series to-
ward the exhaust, combinedwith- the wheels

1n pairs on said shaft in said chambers and

having the reversely-arranged blades to be

acted on by the steam on 1its passage to the

exhaust for driving said shaft, one wheel of
each pair being fast on said shaft to rotate
therewith and the other wheel being free on
said shaft to rotate reversely thereto, and

means for communicating power from the

wheels rotating with the shaft to the wheels
rotating in an opposite direction and from
said oppositely-rotating wheels to the wheels
fast on said shaft, said wheels increasing in
areg, toward qald exhaust Substantlally as
set forth. :

12. The engine comprising ‘the exterior cas-
ing, the Shaft the supply and exhaust for
steam, and'the partibions subdividing the in-
terior of said ecasing into communicating
chambers of increasing cublic area in series
toward the exhaust, combined with the wheels
In pairs on said shaft in said chambers and
having the reversely-arranged approximately
V-shaped blades to be acted on by the steam
on. its passage to the exhaust for driving said
shaft, one wheel of each pair being fasi on

sald shaft to rotate therewith and the other

wheel being free on said shaft to rotate re-
versely thereto, and means for communicat-
ing power from the wheels rotating with the
shaft to the wheels rotating in an opposite
direction and from sald oppositely-rotating
wheels to the wheels fast on said shaft, said
wheels Increasing in area toward said ex-
haust; substantially as set forth.

13. The engine comprising the exterior cas-
ing, the shaft, the supply and exhaust for
steam, and the partitions subdividing the in-
terior of said casing into communicating

- chambers of increasing -cubic area in series
toward said exhaust,said partitions having the
series of ports extending directly through
them, combined with the wheels in pairs on
sald shaft in sald echambers and having the
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reversely-arranged blades to be acted on by -

the steam on its passage to the exhaust for
driving said shaft,one wheel of each pair being
fast on said shaft to rotate therewith and the

other wheel being free on said shaft to rotate

reversely thereto, and means for communi-
cating power from the wheels rotating with
the shaft to the wheels rotating in an oppo-

site direction and from said oppositely-rotat-

ing wheels to the wheels fast on said shaft,

. said wheels increasing in area toward said ex-
haust, and said bla,des and said ports being

in line with each other so that the said ports
may direct the steam against a series of said
blades; substantially as set forth., |

14. The engine comprising the casing, the

7.0
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shaft, the supply and exhaust for steam, and -

the partitions subdividing the interior of said

‘casing into communicating chambers of in-

creasing cubie area in series toward the ex-

“haust, ecombined with the driving-wheels in

palrs on said shaft in said chambers and hav-
ing the reversely-arranged blades to be acted
on by the steam on its passage to the exhaust,
one wheel of each pair being fast on said
shaft and the other wheel bemg free oun said
shaft to rotate reversely thereto, -and means
for communicating the power of the re-

wheels increasing in area toward sa,ld ex-
haust; subsbantially as set forth.

50

versely-rotating wheels to the said shaft, said

go

15, The engine comprising the casing, the.

shaft, the supply and exhaust for steam, and

the partitions subdividing the interior of said

casing into communicating ehambers of in- g5
creasing cubie area in series toward the ex-
haust, sald partitions having the series of

ports extending directly through them, com-

bined with the driving-wheels in pairs on said

shaft in said chambers and having the re-
versely-arranged blades to be acted on by the

100G

steam on 1ts passage to the exhaust, one wheel ™

of each pair being fast on said shaft and the

other wheel being free on said shaft to rotate
reversely thereto, and means for communi-

cating the power of the reversely-rotating

wheels to the said shaft, said wheels increas-

ing in area toward said exhaust, and the said

ports 1n said partitions and said blades being
in line with each other so that the said ports
may direct the steam against a series of said

blades; substantially as set forth.
Slgned at New York, in the county of New-'
York and State of New York, this 19th day |

of Ju]y, A. D 1902. |
| JOHN A. GROSHON

- Witnesses:
ARTHUR MARION.
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