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- UNITED STATES PATENT OFFICE.,

HARRY I.CROMER, OF CHICAGO, ILLINOIS.

'~ TURBINE-ENGINE.

No. 876,860.

- Specification of Letters Patent. .
Application filed May 3,1906. Serial No, 316,013,

-PaténtedJ an. 14, 1808,

To all whomjit‘may c'o'ncem': _ _
Be it known that I, Harry I. CROMER, a
citizen of the United States, residing in

Chicago, in the county of Cook and State of

Illinois, have invented certain new and use-
ful Improvements in Turbine-Engines, of
which the following is a specification. .

In the art to which this invention relates,
it is well known that power may be pro-
duced by means of the expansion of a com-
pressible fluid such as gas, air or steam; also

that such compressible fluid or fluids may

be caused to.impinge against mechanism to

be operated thereby so as to produce power

which results principally from the speed of
movement of the current rather than from
the mere expansion thereof. Non-compressi-

ble fluid or liquid such as water, has also

been employed in producing power resulting
from 1its speed of movement independently
of the expansive quality of compressible
fluids. It 1is foﬂng in practice, however,
that the method of producing power which
consists in forming a current or currents of
compressible fluid and causing the same to
impinge against mechanism to be operated
thereby possesses serious disadvantages
which it is very desirable to overcome in a
practical and eflicient manner.

fluid .when used by the known methods is
either in the form of a current or currents
having a speed in excess--of that which is
most -desirable, or else such compressible
fluid 1s employed .in the form of separate
charges adapted to operate reciprocating or
rotary pistons by the expansion of the fluid.
When the fluid is employed so ‘as to produce

power by its expansion, the mechanism or
engines to be driven are required to be of
objectionable size and weight relatively to

the power produced, and vibrations or ob-

jectionable pulsations are also produced, all

of which should be overcome. "When com-
pressible fluid alone is used by any known
method in the form of a current so as to
afford power principally by reason of its
speed of movement, the speed of such cur-

rent 1s required to be excessively high at the

point of contact with the mechanism to be

operated.- This necessitates the driving of
the turbine wheel, or similar mechanical de-

vice, at a correspondingly high and objecj-
tionable peripheral speed, and requires a

wheel of excessively large diameter, or the
driving of a wheel of less diameter at an ex-

One of |

these disadvantages is that compressible
- utilized relatively to the weight of the en-
‘gine or motor to which such power is apphed.

cessive speed of the current of fluid at the

sequent objectionable speed of rotation of

‘the ‘wheel, is injurious to the mechanism or

engine and results in waste of energy often

gears. _

A method of producing motive power .
‘which requires the use of water or other

_—

1 céssi‘?ely.'high speed. of rotation. This ex-

point of contact with the wheel and the con-

60

‘requiring increased gearing eitherin the form
‘of-'re_duc;tiQn gears or interchangeable speed

65"

liquid in arie quantities is objectionable,

and one of the objects of this invention is
to obtain the advantages which result from
using liquid while dispensing with the use

70

‘of an excessive quantity of liquid,—in other

words to obtain the desired results- with a

minimum quantity of iquid. .

- It 1s very desirable to provide a method of
producing motive power which will enable
the speed of rotation of a .turbine or motor

79

wheel or similar device to be controlled and -

engines or motors to be economically oper-

‘varied as desired, and also to enable such

80

ated at a lower speed than is practicable

when power is produced and applied through
the medium of compressible fluid by known

able the maximum power to be obtained and

The principal object of the invention is to
provide a simple, economical and eflicient
rotary or turbine engine.

methods. It is also desirable to provide a
method of producing power which will en-

89

90

A further object 1s to proﬁide a turbine

means of a current or currents of intermixed

compressible fluid and liquid passing tan-

gentially into engagement with the wheel,

-engine or motor adapted to.be operated by

95

with means for intermixing such fluid and

liquid in such a manner as to produce a cur-

rent of greater weight relatively to its speed

than a current of compressible fluid alone

steam before it comes .in contact with the
wheel and adapted to minimize the noise
caused by the escaping steam and without
producing objectionable back pressure.

100

‘without condensing the compressible fluid or

1056

A further object is to provide, in a turbine

engine or motor having a rotatable wheel,
suitable and efficient means for introducing

‘a current of intermixed fluid and liquid into
operative engagement or contact with such

rotatable wheel, and to provide means for

| enabling the same liquid to .be continuously

110
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kept in motion and heated and repeatedly
or continuously intermixed with the con-
stantly renewed. current of compressible
fluid and forced therewith into contact with

the engine or motor wheel, and adapted to
enable such contmuously moving liquid to

be separated from the compressible fluid in a

-simple, economical and efficient manner by

“the actlon of centrifugal force.

10

- versed and operated in either direction as

. desired at varying rates of speed, thus en-

- abling reversible gears and mterchangea,ble

- * engine with' suitable means: for introducing
. -a current or currents of compressible fluid
‘and intermixing liquid therewith in such a
- manner that a continuous current of liquid |

~ may be caused to encircle the wheel to be op-
 erated and intermixed with a portion of the
- compressible ‘fluid which is moving toward

20

15 high. and low speed gears to be dlspensed-,-
Co o withe

A further ob]ect is to prowde a turbine

the wheel, also adapted to enable the liquid to

.. be separated from the compressible fluid by
' means of centrifugal force in such & manner

" as to opefate upon the wheel continuously | s
-oor repeatedly in combination with renewed | o
compressible fluid, and without such loss of
power as would result from perﬂ:nttmg' the |

. | ] qu1d to becomeé stationary.

40

-~ Other and further objects of the mventmn

SR W111 appear from an examination of the draw-
‘ings and the followmg descrlptlon a,nd_--

. claims. .

.. The mventmn consists in the features,;-*

. ‘combinations and details - of ‘construction

hereinafter descrlbed and claimed.

-, motor constructed in accordance with my

- improvements; . Fig. -2, a central sectional
' elevation taken on ine 2 of Fig. 1 looking in
-0 46
- . wheel in end elevation, and F1g 3, & View In
elevation showing the engine. and a boﬂer 1
o operatwely connected therewith, .-

- " The improvements in the apparatus herein’
described relate particularly to rotatory or
" turbine engines or motors and the means for
- enabling such engines or motors to be driven -

the direction of the arrow and showing the

- ' by means of a current or currents of inter-

. ' mixed compressible fluid and liquid in such : 8
S 1
~"nomically driven at a lower peripheral speed
- ‘than'it is practicable to economically drive
* such wheels by means of a current of com-
- .})resslble fluid or- ﬂulds Wlthout mtermlxmg
- 60 a

manner that the rotatable wheel may be eco-

iquid therewith.
As already suggested it is Well known tha.t

o turbme engines or motors which are operated
by means of ‘a current or currents of com- |
- pressible. fluid, such as air, steam or gas,

o 65

_ In the accompanying drawings, Figure 1
' is a sectional elevation of a turbine engine or

| tially filled wit

1

‘the liquid or oil is a

can. only be economlca,lly operated at an ex-.

cesswely' hlgh penphera,l speed It 1S a,lsoi |

well known that such engines or motors are

not adapted to be controlled or operated in-

an economical manner at any desired rate of

speed, or to enable the power to be increased
to the deswed extent w1th relation to the

speed.

In constructmg an ‘engine or motor in ac- .
| . .corda,nce with my imprevements adapted to
A further object is to provide a turbme'
~engine or motor wheel adapted to be .re-

'overcome these objections, I provide a cas-
ing @ formed of metal or of any suitable ma-
terial having the required strength to with-
stand the stresses and strains to which it is

‘subjected in use. This. casing is prowded

with a liquid su I]fply chamber b which is par-
]:ugher boiling point-than pure water. The

liquid may be in the form o bmne , but on ac--

70

79,

80

liquid preferably having a

‘count of freedom from'causing corrosion of

‘the mechanism; a mmera,l oil Whlch also has
‘the desired hlgh boﬂmg pomt is ordinarily

85

- | preferable. .An inner casing portion having.
end walls d and ¢, and whee ~encirching walls

J forms a wheel—contammg ‘and operating

chamber ¢ which is - also rmnded with a

‘quantity of liquid c¢." : The liquid- contained
1in the operating. cha,mber and in the liquid
}i)ply chamber b should in fact be capable

eing heated to a temperature as high as
.tha,t of the steam with which 1t is intermixed

90

95

without such hquld or 011 commg to a bml or
-:-eva,pomtm '

Inner w %l h together w1th the outer cas-

. mg form liquid inlet cP assages through which
apted to pass irom the
| liquid supply chamber b into ‘the operating

chamber and into contact with the turbine

100

or motor wheel contained in such operating

chamber. The liquid supply chamber com-
? mumcates with the operating chamber and

is adapted to receive. the surplus or.excess of
liquid therefrom: during the operation of the
apparatus and afford:a supply of liquid for

‘such operating chamber. penmgs ? in the
Walls prefera,bly at the bottom of the en-

dperm1t the liquid to be drawn from the
1qu1 supply -chamber & through the pas-

| sages formed by-the walls A and forced. into
“contact with the wheel i in the manner herein-
‘after described. ‘A main shaft j is mounted
| in suitable bearings & in the engine frame or -

casing.  These bearmgs are provided with

105

110

119

packing rings I, and securing caps m which

may be of any ordmary and well known type.
‘A turbine or motor wheel » having blades o is

mounted ‘upon the main engine or driving

shaft and secured in.fixed relation thereto

ingide the operatin chamber. . Esach of the
‘blades o is provided with a movable or tilt-
| able outer portion p pivotally mounted at its
outer end, and each of these pivotal blade -

1256

portionsis prowded with concavesurface por-

tions ¢ and » which are adapted to face in op-
posite directions when in extended position

a,nd recewe the unpact of the operatmg fluid

130
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for turning the wheel 1n either direction as de--

o

3

fluid to impinge against the blades. of the

sired. The concave surface portions r are | wheel so as to rotate it in the direction cor-
adapted to be presented in position to receive | responding to_the direction of such current.
- the impact of the operating fluid when the | The inlet apertures 3 of these nozzles are ar-
= wheel is being driven in one direction, and | ranged at a sufficient distance from the pe- 7¢
the surfaces ¢ receive the impact for operat- | riphery of the wheel to permit the hiquid to
‘ing in the opposité direction. These piv- | be intermixed with the compressible fluid to
~otal blade portions are each provided with | pass between the blades and such apertures.
preferably two intégral arm portions s and ¢ | The liquid is caused to pass in a preferably =
10 which extend outward at an angle with rela- | continuous current into the path of the com- 75
tion to each other from pivots u which form | pressible fluid and is thus intermixed with a =
the pivotal points for the several pairs of | portion of the current of compressible fluid
such integranivotal or tiltable blade por- | which is. moving toward the blades of the =
~ tions. These pivots are mounted in suitable | wheel and before such portion of the com- .
15 lug portions v of the main supporting arms | pressible fluid impinges against'the wheel. go
" or blades of the wheel and extend through | It is also desirable that the liquid while con- =~
suitable perforations in the pivotal wing or | verging with the current of compressible fluid. -~ -
blade portions, and the inner edges of the | and immediately before striking or entering
| pivota]? blade portions are recessed to form | such current, should be moving in the direc- .~ =~
‘90 securing lug portions. The recessed portions | tion corresponding as nearly as practicable 85
also swing into engagement with the support- | with the direction of movement of the com- .
ing arm or blade portions so as to ]10]1? the | f)ressible; fluid so that theintermixed fluid and
wings in position to be readily tilted in one | liquid shall have the maximum force relative =~
direction and yet firmly and rigidly resist | to the speed of such current,—in other words, .
the pressure of the operating fluid against | so that the force of the current of compressi- 96
the blades. By this arrangement when | ble-fluid will not be impaired by constantly -
either arm is moved to extended position so | overcoming the inertia of liquid having Iittle
~ as to receive the impact of the current of op- | or no movement favorable to the operation of
erating fluid, the other arm of each pair will | the wheel. " 'In order to accomplish this, an
30 extend substantially parallel with the mave- | aperture or liquid nozzle 4 is provided for 95 .-
~ ment of the wheel and in the direction of | each of the compressible fluid nozzles form- .=
movement of the liquid, the convex face of | ing a liquid inlet passage 5 which converges .
- the extended arm or blade being in the diréc- | with the adjacent pressure fluid passage or -
tion of movement of the wheel, and its con- | inlet and is adapted to introduce the hiquid - -~ -
cave surface being at the proper angle and in | into the path of movement of the current of 100
| position to receive the impact of the operat- compressible fluid while both liquid and flmid- = "
- 1ng fluid. o . I are passing toward the wheel. =~ - - .-
_cfn order to enable all of the pivotal mem- | - The inner peripheral surfaces 6 of the en- =~
~ bers to move together in position to present | circling walls of the operating chamber have -
40 the desired arm in extended position and pre- | portions which are preferably parallel with 105
vent their movement separately, connecting { the path of movement or periphery.of the.
rings w are mounted inside the pivotal blade | wheel and another portion or portions which -
portions and provided with slots ¥ which en- | gradually converge toward the periphery of ..
~ gage studs z on the pivotal wings in such a | the wheel or the lateral edges of its blades
45 manner that the movement of one pair of |in opposite directions from the respective in- 110
wings in either direction will cause the move- | let nozzles. Inother wordstheinner periph- = -
ment of all of the others to corresponding po- | eral wall of the operating chamber 1s prefer-
sition. The connecting rings thus serve to | ably so constructed that a portion of such
lock all of the pivotal blade portions in the.|{ wall diverges from the periphery or path of
50 desired position corresponding to the direc- | movement-of the wheel outward toward the 115
tion of movement of the wheel, and when the | adjacent inlet nozzle so as to cause the liquud =~
- direction of the pressure fluid is reversed it | on the inside of the operating chamber to pass
will impinge against the ¢onvex or extended | outward laterally beyond the periphery of -
sides of the pivotal members throwing. the | the wheel just before entering the current of . .
55 extended arm or blade portion inward and | compressible fluid, and to enter such current 120
the inner arm or blade portion outward to ex- | while passing at a slightly oblique angletothe
tended position so.as to receive the reverse | current of compressible fluid ‘in the general
current of fluid upon the convex sides of such | direction of the peripheral movement of the -
extended pivotal blade portioris. = - | wheel and the moving current of compressible -
60 - One or more compressible-fluid inlet noz- | fluid. The liquid is thus enabled to-have a 125
zles 2 are provided and arranged in position | speed as nearly as possible equivalent to the .
‘to project-a current of compressible fluid into | speed of the curreént of compressible fluid im-
‘the operating chamber tangentially with re- | mediately before and at a point of converg-
- lation to ‘the turbine or motor wheel and | ing therewith. A sleeve valve 7 is provided

65 operating chamber, causing such current of | and slidably mounted upon each of the com- 136

-/
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a

ressible fluid nozzles having a ftapered- sur-

face portion 8 which is adapted to engage the

walls of the liquid inlet passage 5 or liquid in-

let nozzle and open or close such passage to |

any desired extent. Each of these sleevesis
‘provided with a threaded operating rod 9 hav-
‘ing & hand wheel 10 on its outer end and se-

876,860

S0 83 to introduce ot suppl% 8 élirrent_ of com- .

pressible fluid and cause hquid to be mnter-
mixed with such compressible fluid after it

leaves the compressible fluid nozzle and 1s
‘adapted to direct such intermixed current mn

70,

| the direction opposite to that of the current

~ cured at its inner end by means of nuts 11, to
the sleeve 7. Thisrod is in threaded engage-

- 10

ment with a plug 12 through' which it passes
and is provided with a suitable packing 13

* and plug 14 for preventing the escape of op-

15

erating. fluid. -
- vided with a threade

he

glﬂgs 12 are each pro-.
. d pertion 15 in threaded :
‘engagement with the main casing of the en- -
- gine and the compressible fluid inlet nozzles

or currents formed by the other two nozzles
shown in said figure.  The liquid inlet of this
nozzle may beé opened or closed as desired in’

'the manner already described.” When the

reversing nozzle is in operation the forward.
driving nozzles are cclosed but when the for-

75

‘ward driving nogzles are in operation the

© 2-are mounted in this plug so as to form pas-

20

- from inward tangentially with relation to the

- - operating chamber and wheel..

25

30

The end or flat wall portions

center of the wheel a sufficient distance to re-

“tain the desired quantity of liquid in the oper-
- ating chamber and are provided with perfora-

and direct the cur-

T 1180 s of the bpera,t-"
ing chamber extends inward toward the axial

- ¢sages which communicate with the flud
‘chamber 16 in the plu _
rents of compressible fluid projected there-

liquid passage of the reversing nozzle may be

letft n:f)en or closed as desired so as to permit
liquid to. be drawn by centrifugal force

‘through such liquid passage from the operat-

ing chamber ‘into the Iilassa;ge: formed be--
o

tween the walls A whi to tl
driving nozzle or nozzles. When the liquid
Eassage of the reversing nozzle is closed,

owever, the-liquid contained in the-oper-
ating chamber may be permitted to remain

lead to the upper
85

therein until it reaches the desired quantity,

being maintained - by centrifugal force at or

90

| eoutward beyond the. periphery of the wheel

tions for permitting the escape of compressi-
ble fluid or steam from the operatingchamber

after the liquid has been separated therefrom
“by the action of centrifugal force. - Thelit_i— ‘|
e |

. uid being heavier than the compressib

 fluid retains its position at or laterally beyond .
‘the periphery ‘of the wheel and forms a con- |
tinuous current entirely encircling the wheel
- and sufficient to immerse and engage the
peripheral edge portions of its blades. The |
fluid chambers in the plugs 12 are connected .
with the source of compressible fluid supply.
piBesirz and 18. A needle 19
ten ugh ‘the plug 12 and into the:
fluid inlet nozzle and is adapted to open and:

- 3b

40

, 50

by means of
extends-thro

| . inlet opening and thereby regulate the volume
45

of compressible fluid. Each of these needles:
is provided with a threaded portion 20 m:*
“threaded engagement with a plug 12, and
“with a hand wheel 21 upon 1ts outer end by
- means of which the needle or spindle 1s |
adapted to be rotated. A suitable packingor
. bearing ring 22 and plng 23 are held in place

by means-of .a cap 24 so as to form a suitable

Ee@gmg adapted to prevent the escape of
~ In Fig. 1 two forward drving nozzles are
- shown which are adapted to rotate the wheel .

~ in one direction, -and one ‘reversing back-

- 65

ward. driving nozzle is shown ‘at the bottem
right hand corner of the figure. Any-desired -
number of both forward and rearward driv-

in% nozzles may beé employed, and all may be
substantially of the same construction. The

description of one therefore applies to all and

it is deemed unnecessary to describe each in-

dividually. The reversing nozzle is disposed

‘l

so as to form an endless current of liquid

constantly converging with a constantly re-

newed portion of the current of compressible

fluid and passing therewith into operative

contact with the blades of the wheel. -~
The wall d of the

operating chamber ispro-

vided with a large axial opening 25 thrm:%h
the

which the liquid which is in excess of -
desired amount to be maintained in the

100

operating . chamber may escape into the

liquid supply chamber . The opposite wall

is provided with a similar opening 26, and

through these axial openings in the end walls

of the operating chamber the compressible

fluid is caused to escape by being driven

toward the center as a result of the supertor

close or control the size of the pressure fluid | weightof the liquid and the action of centrifu- -

105"

gal force thereon. The compressible. fluid .

1s permitted to escape from the chamber b

through an outlet passage or exhaust pipe 27

which may lead to another operating cham-
ber when a plurality of wheels in separate

operating chambers are to be employed. The

forward driving nozzles may be upon one

110

115

side of the vertical or transverse center of the

wheel and the reversing nozzle or nozzles

may be .on the opposite side of such center
{ 80 as to cause fluid therefrom to impinge -

against the curved surface portion 28 of the

inner operating chamber wall while passing

120

the adjacent forward driving nozzle. The
fluid prejected from the forward driving

nozzle adjacent to such reversing nozzle im-
asses over the curved

pi'r_;fes against and
surface portion 29 a
of the wheel for any desired distance corre-
sponding with the pitch of the curve of the
inner wall portion of the operating chamber.

]la.cent to the reversing
nozzle and flows parallel with the periphery.

125

130
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" The curve of the inner face of the operating | ing chamber. The boiler here shown is pro-

chamber wall may be at any desired angle

- with relation to the periphery of the wheel
at the points of intersection with the nozzles.

By this means the current 1s permitted to
diverge from the periphery of the wheel just

before being intermixed with the current of.

compressible liquid, and upon being inter-

- mixed with such current or currents of com-
pressible liquid the intermixed liquid 18

 ‘maintained in the proper direction and

15 € |
~ on -and being separated from the compressi-
‘ble fluid by the action of centrifugal forcée

_position to efficiently engage and operate the .
- periphery of the wheel. _
- ‘with the.path of movement of the wheel for

It passes parallel

the desired distance expending itsforce there-

" and retained in the operating chamber.. The

- liquid in an endless-current thus operates
 continuously and repeatedly in connection
. with a constantly renewed and continuous
.. current or currents of compressible fluid. An
+ oil supply pipe 30 is provided which com-

20

 municates with a. suitable source of liquid

supply, lprefera,bly oil, and which is adapted
“to enable the liquid to-be introduced in a

' convenient manner. The liquid may be

 plied to the operating chamber until a suffi- |

- cient quantity is reached to produce the de-

30

38

sired: effect, and the liquid inlets or nozzles
leading into such operating chamber may
- then be closed if desired while continuing the |

introduction -of compressible fluid, the liquid
remaining substantially continuously in the

operating chamber and being constantly in-
termixed with, such compressible fluid and

caused to impinge against the blades of the

wheel when intermixed in the manner

‘already described. . When it is desirable to
4() -

employ a constantly renewed current of

~ liquid, the liquid passages of the nezzles may

- remain open to the desired extent so as to
- constantly supply liquid in addition to that

contained in the -operating chamber and
cause -8 constant flow of both liquid and
" compressible fluid into and out of the operat-

45

~ ing'chambeér.

it is desirable that the liquid intermixed

~ with the compressible fluid should be main-

60

55

- above the boiling point of water. _
accomplish this, in an efficient manner and
_ plying compressible |

fluid under pressure to ?)ﬁe intermixed -with
such liquid ‘and forced therewith into opera- |
tive engagement with the turbine or motor

Freferably

tained at ‘a2 high temperature pref
n order to

4

to provide means for su

“wheel, a boiler 31 is provided which may be
- of ‘any ordinary and well known form having
- a compressible fluid supply pipe 18 already

60

66 pressible fluid supply nozzles and the operat- '

described, forming a steam supply: passage

leading from the dome or steam chamber 32
of the boiler through the pipes 33, 34, 35,
‘and 17 into the steam chambers-16 in the

plugs 12, and thence to the respective com-

~ward the center of the wheel and permittin
it to pass out of the operating chamber, thus

vided with an oil burner 36 which may be of

any ordinary and.well known type, and 1s

provided with an oil supply pipe 37 which

communicates with a suitable source of oil
or compressible fluid supply. )
 In operation compressible fluid for operat-
ing the engine is forced in a continuous cur-
rent or currents toward the blades of the en-

gine or motor wheel and the heated liquid is

intermixed with & portion of such current or
currents while moving toward the wheel and
after being projected from the nozzle or noz-
zles is as dry a condition as possible. The

liquid is caused to flow in a preferably con-
tinuous current which encircles the wheel to

be operated thereby, and is separated from

70

795

80

the compressible fluid by centrifugal force

which causes the liquid to force the steam to-

g 85

separating the compressible fiuid and liquud~
A turbine engine or motor constructed as
above described is adapted to run efficiently

at a relatively slow peripheral speed and is

90 -

very efficient as a portable engine, and is
capable of sustaining the shocks and vibra-"
tions which would in a short time mmjure or -

‘destroy an BD{DG which is required torun at
eral speed required when com-

the high perip

pressible fluid alone is used. An engine so

95 -

light as to be handled manually'may have high - R

ﬁOWer in proportion to its weight. and therefore ~

| be very efficient in use for many purposes .
familiar to those skilled in the art.- 1t should
also be noted that the intermixing of the

without causing back pressure or reducing

reducing the speed of the steam before it

| strikes the mechanism to be operated and
especially for automobiles
. 110

is very desirable

and other portabie engines or motors.
Teclaim: =~ S

1. In a turbine engine the combination

of a rotary wheel having peripheral blades,
"a  casin formin%.
e

an operating chamber

in which such wheel is mounted and pro-

vided with compressible fluid and liquid

100

liquid with the compressible fluid in- the .
manner above described, serves to mufile or
reduce the noise caused by the escaping steam
_ ' | 106
the efficiency of the steam. - Thisresultsfrom -

115

inlet passages communicating with separate
sources of supply and leading tangentially

into the chamber, said chamber having 1m-

perforate end wall portions extending from-
the peripheral wall of the chamber inward:

past- the periphery of the wheel and adapted

tq retain an annular revolving current of
liquid in the

operating chamber, and hav-

ing a compressible fluid outlet leading from
the chamber af a
ceniter of the wheel from the outer annular
water-containing portion of the chamber.

2. In a turbine engine, the combination

| of rotary wheel mechanism having lateral

point- toward the axial.

120

126

130
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‘blades, and a .casing forming a chamber"

- in which such wheel mechanism is mounted
~ provided with a compressible fiuid nozzle

and -a liquid inlet ‘nozzle leading tangen-

tially into the chamber in position to. dis-

~ charge intermixed currents of compressible
" fluid and liquid against the wheel mechanism. |

- for rotating it, said chamber having an an-
- ‘nular centrally perforated end wall adapted

10

~ wheel mec

.90

95

inward past the periphery of the wheel
- mechanism toward the axial center thereof

.30
35

40

- .chamber.
15

the hg

‘to retain a revolving annular current of water
“in the chamber and '
- pressible fluid ahd thes 3 the con
~pressible fluid from the liquid in. the said

Eemﬁt“the escape of com-

.

3. In a

to thé wheel mechenism, said operating

chamber having an end wall extending
from ‘the peripheral wall of said chamber | ‘an
pressible fluid from the liquid in't

and adapted to retain a revolving -annular

current of water in the operating chamber,.
- said end wall having an opening inside the
" outer annular water retaining portion thereof

adapted to permit the escape of compressible

fluid from the chamber and thereby separate

the said compressible fluid from the liquid in

the chamber, and a compressible fluid inlet
- nozzle mounted adjacent to the inlet open-
- ing of the liquid passage in position to dis-
charge a current of. compressible fluid into
uid ‘and tangentially into the operat-.

ing chamber.

4. In a turbiliej- 'engine;‘ the -cdmbihation

- of a casing forming an annular inner operat-. |
~ ing-'chamber and a lateral water contain-
ing passage which partly encircles and leads
ly into the operating chamber,

tangentia

- a fluid inlet nozzle communicating with a

80
- fiuid' through the liguid passage and tan-

‘gentiaslly into the operating chamber, wheel
mechanism having peripheral blades mount-
ed in the operating chamber, means for per-

55

60

~ compressible flul

compressible fluid supply passage and open-

ing inte the ;. liquid inlet passage in posi-
tion to discharge a current of compressible

mitting the escape of compressible fluid

from the operating chamber and retaining |
& Tevolving annular current of water in said
f arating the compressi-
- ble fluid from the hquid in said chamber,.

chamber, thereby se

and means for . germitting' the éscape of
_ 1d from and retaining the

liquid in the lateral water containing cham-

ber or passage. . T

" 5. In & turbine engine, the combination.

ereby separate the com- | t 1 eni) .
| operating .chamber tangentially with rela-

‘{ tion -to the wheel, and a fluid inlet nozzle
~opening into the operating chamber  tan-
gentially with relation to ‘the wheel and.
communicating with a compressible fluid: -
" :6. In an engine, the combination of a cas-

‘ing provided with an operating chamber and
having a compressible fluid inlet passage and

3. In a turbine engine, the combination
= of rotary wheel mechanism provided with |
peripheral blades, & casing forming an inner
annular operating chamber in which .the
Ea;n_ism is mounted, and an outer

water containing chamber forming a water
- passage which partly encircles the operating
. chamber and wheel and opens into the op-
~ erating chamber at a tangent with relation

annular current of water and provided with

876,860

wall portions forming an annular inner
operating -chamber adapted to retain: an

‘a central outlet opening in the end wall

-portion of the operating. chamber for per-

‘mitting - the escape of compressible fluid

from the chamber, a wheel rotatably mount-

‘ed in the chamber and provided with radial
blades having -their outer. peripheral ‘edges
extending laterally beyond the outer edge

70

75

of the outlet opening of the operating cham-
ber, a liquid inlet nozzle opening into the

passage.

80

85

a liquid inlet passage leading into such cham-..

ber, totatable wheel mechanism mounted in

_the compressible fluid and liquid from such

ing chamber substantially as described.
- 7. In an engine, the combination.of a cas- =~

ing provided with an operating chamber and

e.operat-

' such chamber in position to be rotated by
‘passages " and means for sepa,ra,tmi.the com- -

05

having a compressible fluid inlet passage and’
2 liquid inlet passage leading into such cham- "

ber; rotatable wheel mechanism mounted in

such chamber in position to be operated upon

by the compressible fluid and liquid from:
such: ]f&ssa,ge's , valve mechanism for opening
“and

C

100

closing the compressible fluid inlet pas-
‘sage and means for separating the compressi-

ble fluid from the liquid in. the operating
| chamber and permitting the escape of the
| compressible fluid therefrom, substantially as

described.

8 Inane

1gine, the combination of &.cas-

ing provided with an operating chamber and *

having a compressible fluid inlet passage and

a liquid inlet passage leading '_i'n’to such cham-

110

ber, rotatable wheel mechanism mounted in
-such chamber inEosi_tion to be operated tipon

by the compressi

passages, valve mechanism for opening and.
closing the compressible fluid 1 et _passage,

le fluid artd hqmdfmm such -

115

means for epening and. closing the liquid in- -
let passage means for separating the com-

pressible fiuid from the liquid in the operating =

chamber, and means for. permitting the es- 120

cape of the compressible fluid from the casing -
and retaining the liquid therein, substantially

as described.:

| 9. In an engine, the combination of a cas-
ing provided with an operating chamber and

having a compressible fluid intlet passage and

a liquid inlet passage leading into such.cham-
‘ber and provided with a liquid contain- .

ing chamber with which the liquid passage

125

65 of a casing having inner periphersl and end ! communicates, rotatable wheel mechanism 130
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- mounted in such operating chamber in posi-
tion to be operated upon by the compressible
fluid and liquid from such passages, a nozzle
for- such compressible fluid inlet passage,

o meanstor l%pening and closing the compressi-

- ble fluid inlet passage means for separating |

the compressible fluid from the hquid in the

OFerating chamber and germitting the escape |
0 ’

the compressible fluid, and means for per-
10 mitting the escape of the compressible fluid
from the casing and retaining the hquid,
substantially as deseribed. -
10. In an engine, the combination of a cas-
- - ing provided with an operating chamber hav-
15 ing a compressible fluid inlet passage and an
~ inlet passage for liquid, a nozzle for each of
such passages, valve mechanism for opening
and closing such passages respectively, power
translating mechanism mounted in such
20 chamber in position to be impinged and oper-
~ ated by the compressible fluid and hqud
from such passages means for retalning an

annular current of liquid in the operating |

chamber and permitting the escape of com-
25 pressible fluid therefrom, and means for per-
mitting the escape of compressible fluid from
~the casing and retaining the hquid, substan-
- tially as described. o S
o 11. In an engine, the combination of a cas-
30 ing provided with an operating chamber con-
talning liquid, a rotatable wheel mounted in
such chamber and adapted to=be entirely
“encircled by such liquid when in operation,
means for forcing compressible fluid into
85 such chamber through the liquid and into
“engagement with such rotatable wheel and

“means for forcing the compressible fluid in- |
ward through the wheel encircling hquid on'|

| the inside of the operating chamber and per-
40 mitting it to escape therefrom, substantially

~ as described. o
12. In an engine, the combination of a cas-
ing provided with a liquid containing cham-

ber, a wheel rotatably mounted in such liquid

45 "containing chamber and provided with blade
portions having their outer edges immersed
in such liquid, means for forcing a current of
compressible fluid into such chamber through

~ the liquid and into engagement with the blade.

50 portions of such wheel and means for causing
the liquid to pass repeatedly into the path of

- movement of the portion of the compressible
- fluid passing into the chamber and toward
“ the wheel and into driving contact with the

55 wheel, substantially as described. -

- 13. In an engine, the combination of a cas-
ing provided with an operating chamber, a
wheel rotatably mounted in such operating:
‘chamber, a compressible fluid inlet passage

| the-operating chamber, means for introduc-

ing liquid between such aperture and the

| 'rotatable wheel and means for confining the
- desired portion of the liquid in the operating

chamber and separating and ]iylermitting the
escape of compressible fluid
" stantially as described. -

therefrom sub-

“14. In an engine, the combination of a ro-

‘tatable wheel, a casing provided with a

chamber in which such wheel is rotatably

mounted, and having a compressible fluid 1n-
{ let passage provided with a mouth opening

66

70

into such operating chamber, such chamber -

- being provided with revolving annular cur-

rent of liquid extending between the mouth

79

of such compressible fluid passage and the ro-

tatable wheel, substantially as described.
15. In an engine, the-combination of a ro-

| tatable wheel, a shaft on which the wheel 1s
mounted, a casing provided with an operat-

ing chamber in which such wheel is rotatably

let passage opening intosuch Ogerating cham-
ber, such chamber being provided with lhiquid

entirely encircling the wheel and extending

between it and the inlet opening of the com-

pressible fluid passage, and having an axial

80

‘mounted, and having a compressible fluid in-

opening through which the shaft extends

adagted to permit the escape of compressible
fluid from the operating chamber, substan-
tially as des_cribeg. - o

16. In an engine, the combination of a cas-

ing provided with an operating chamber hav-
"ing a compressible fluid inlet passage commu-

nicating therewith, and provided with a lg-
uid supply chamber communicating with the
olpemtmg chamber, means for opening and
closing the compressible fluid inlet passage, a
wheel mounted 1n the o er&tini chamber in
position to be operated upon by the com-

| pressible fluid and liquid, such operating

90

90

100

chamber being provided with an opening for

permitting the escape of compressible fluid

therefrom and having end walls extending

from a point beyond the periphery of the

wheel inward toward the axial center thereof

for retaining the desired quantity of iquid 1n

such oiyera,ting chamber, substantially as de-
scribed. . | R

- 17. In an engine, a rotatable wheel pro-
vided with pivotal blade portions each hav-
1ng a pair ofp arms extending at an angle with

relation to each other and provided with
curved surface portions, and means for oper-
atively connecting a plurality. of such blade
- portions. | | '

" HARRY I CROMER.
- Witnesses: . |
EtaeL M. JoNEs,

60 provided with an inlet aperture opening into | ~  Taos. M. PoynTON.
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