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To all whomwi Tt mary concerr: |

Be it known that I, MARTIN A. GREEN, re-
siding at Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-

vented a new and Improved Rotary Engine,

of which the following is a specification.
This invention, while relating generally to
the class of rotary engines, more specifically
is in the nature of a turbine engine capable
of being operated by fluid or vapor force; and
such invention primarily has for its objeet to
provide a stable but simple construction of
engine of the character noted, having the
several parts arranged to effect a double com-
pound action which will run better and more
economically than a piston-engine without

‘the loss of power from dead-centers or recip-

rocating parts, and by reason of 1ts non dead-
centers or reciprocating parts can be readily
adjusted to run at very high speeds, so bal-
anced and freed of crank or other Jerky mo-
tions as to require no special foundations or

anchoring means.
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This invention also comprehends a novel
construction of engine including a peculiar

arrangement of rotary piston and fixed steam
-inlets and abutments, whereby the steam or

water force can be used with admission or di-

rect action and also with an expansion action
without the aid of drop-valves or other piv-

otal or movable parts commonly used in the

class or rotary engines having concentric pis-

tons. - |

Another object of this invention 1s to pro-
vide a rotary or turbine engine particularly
flexible as to power and economy of construc-
tion and operation, and in which as many
series of concentric piston or turbine wheels
can be readily placed on one drive-shaft with-
in a single casing or shell as may be found

‘necessary to give the desired power, and

whereby to compound the use of the same

- with water force to produce a proper econ-

50

omy in running. |

Furthermore, the invention comprehends

such correlation of detachable and adjustable
parts which can be conveniently set the same
as valves of other engines, whereby to in-

crease or diminish the openings of the leads

or inlet-ports and render the engine one of
substantial practicability, receiving steam or

water, using its force, cutting it off, and ex- |

to the inlet-port.

panding it in all parts similar to that of the
reciprocating-piston engine without the aid
of reciprocating or other movable parts other
than that of the rotary drive-wheél or piston
members secured on the drive-shaft.

~ In its subordinate features this invention .
t embodies certain details of construction and
peculiar combination of parts, as will be first

described in detail and then be specifically

pointed out in the appended claims, reference

being had to the accompanying drawings, in
which— ' | |

Figure 1 is a side elevation of an engine
copstructed inaccordance with myinvention,
the same being equipped with a suitable gov-
ernor mechanism for regulating the supply
Fig. 2 is an end elevation
of the same. Fig.3isa vertical longitudinal
section of my improved engine, parts of the
internal mechanism being shown in side ele-
vation. Fig. 4 is a transverse section of the
same, taken practically on the line 44 of Iig.
3, looking in the direction of the arrow. Iig.
5 is a transverse section taken practically on
the line 5 5 of Fig. 3,looking in the direction
of the arrow. Fig. 6 is a transverse section
taken on the line 6 6 of Iig. &.
edge view of the valve B® (Shownin Fig. 6.)

In its practical construction my improve-
ment comprises a cylindrical casting or shell
bored out true and having certain ports or
openings, hereinafter specifically referred to,
and also heads and bearing members to re-
ceive the horizontally-disposed drive-shatt 1,

upon which is mounted a pair of concentric

pistons or what I shall hereinafter term the
‘““turbine’ wheels 2 2% which are keyed to the

1 shaft 1,the collar 3 being part of the shaftat

one end and forming an abutment orstop for
the wheel 2, which is held secured in 1ts proper
position by reason of the wheel 2°, held
clamped up tight against the.wheels 2 by
means of the split clamp-nut 4. |
The wheels 2 2* have a conical shape and
are held on the shaft with their apices or re-
duced ends abutting their peripheral faces,

traveling in the chamber 5, having corre-

sponding shape, as clearly shown in Fig. 9,
the purpose of such double conical shape be-

ing to bring the direct or admission impact of
the water or steam force toward the center of

the turbine, consisting of the compound disk

Fig. 6* 1s an’
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- pansive force of the steam as it passes from
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‘the pockets 11 and the ports 9 are so arranged

a certain distance the live steam is intermit-

o 697,029

wheels 2 2% whereby to concentrate such di- |
rect water or steam force as much as possible
centrally of the engine to produce a more uni-
form and regular revolution of the shaft
through the medium of the sectional turbine.
wheel or piston than could possibly be ob-
tained by disseminating the direct-impulse
steam or water force over the entire surf@ce
of said wheel.

The shell or casing 1* has an angular steam-
space 6 surrounding the wheel-chamber 5, it
having a feed-portorlead 7 at the top, a plug-
drip or outlet-port 8 at the bottom, and a se-
ries of ports 9 communicating with the ¢ham-
ber 5, sald ports being equidistantly and ra-
dldblly arranged and extended through the
wheel 10 at an angle, whereby to delwer the
steam into the Ohd.[llb@l‘ 5 at a tangent, the
reason of which will presently appear. -

The wheel-sections 2 2* have a series of
equidistantly-arranged pockets 11 in their pe-
ripheral faces disposed near their abutment
or inner ends, which pockets extend outward
parallel with the longitudinal axis of the
drive-shaft and terminate in shallowexternal
annular channels 11%, gradually decreasing
in width and depth from their entrant to their
exit end, such channels extending to the ex-
treme outer end of the wheel-sections, their
extremities passing underfinid pdCls’.II]ﬂ‘-l Ings
12, which form a part of the wheel-sections
2 2*’* as best shown in Fig. 3.

By referring now more p&rticularly to Kig.
4 it will be observed the pockets 11 and chan-
nels 11* have a triangular shape.in cross-sec-
tion and also have their short or straight
walls 11° opposing the tangential line or feed
of the ports Y, whereby bll(,h walls 11° form
abutments to receive the full force of the di-
rect steam impact as it passes through the
ports 9 in the pockets 11 and also tbhe full ex-

the pockets 11 into the channels 112, it being
obvious that by gradually increasing the area
of the said channels 11* from their entrant to
their exit ends a maximum power of the ex-
pansive steam forece is obtainable.

In the practical construction of my engine

that when the wheel-sections 2 2* have moved

tently cut off, which permits the steam or
fluid volume within the pockets 11 to exhaust
through the channels 11*, which expand
aﬂmnst the wheel of the chamber 5 and ma-
ter ially assist in obtaining a rotary action of
the wheel-seetions 2 22 and the drive-shaft,
and to obtain a4 maximum power and speed
the two sections 2 2* are mounted on a shaft
to operate alternately—i. e., their pockets and
channels have a staggered relation—so that
as one wheel 1s receiving a direct steam im-
pulse force in its pockets 11 the other section
1s being carried forward under an expansive
steam for ceinits channel 11, such compound
rotary action -on the shaft greatly accelerat-

ing its speed and positively avoiding .::myl

jerky or irregular rotation so common in ro-

tary engines having cut-off pistons, drop-.

valves, or other pivotal or reciprocating parts.
So far as deseribed it will be observed that

the live steam entering the inlet passes
through the ports 9 against the wheel-pockets

11 and force the turbine wheel and the shaft
‘in the direction indicated by thearrow in Fig.

4, the wheel acting intermittently on each
wheel-section; yet owing to the peculiar ar-
rangement of the two sections 2 2* the shatt
will at all times be receiving a direct live-
steam impulse as well as a compound direct
and exhaust steam force.

The steam or water volume which ekhau&ts
through the channels 11* escapes from the

same by abutment-valves 3’ B?in the nature

of annular rims fixedly secured to the shell
or casting 1, as clearly shown in Fig. 3, by
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reference to which it will also be seen the

wheel-sections 2 22 have annular bearing por-
tions 2¢ which travel on the internal ffw(-‘-s of
the valve-rims B’ B2, which faces have fluid
packing-grooves ' 6% asshown. Thefixedly-
held valves B’ B* have a series of radially-
arranged pockets 16, which alternate with the
series of exhaust-ports 16*, which extend an-
oularly in the direction opposite to that of
the channels 11* and also are of gradually-de-
creasing nature from thelr entrant to their
ex1t end.

It should be .stated that the correlation of
the pockets 16 in the valves B’ B* and the
steam-ports 9 is such that as the ports 9 are
cut off and the steam in pockets 11 18 exhaust-
ing its expansive force in its channels 112
stitich channels 11* will be movingin line with
the pockets 16, discharge in a direct manner
against the abutment-walls of the said pock-
ets 16, and effect a second impetus to the
wheel-sections 2 2* by direct steam force and

then move in line with the exhausts 16* to

permit the steam within the channels 112 to
pass out of same, it being manifest that after
the channels 11* pass the pockets 16 the fluid
contained therein forms a p:;w]{ing between
the wheel-headsand the rims B’ B*. Theopen-
1ng distance between each pa,u of pockets 11
dtld each pair of exhausts 16* is such that the
steam within the channels 11* will discharge
into the said pockets 16 and then into the ex-
haust-ports during the passing of one pocket

.11 from one inlet 9 toanother-inlet 9, anu the

spaces between the pockets 1l andthe p{)r‘ra 162
are such that while the pockets 11 are receiv-

ing live steam the ends of the channel 112,

forming parts of the said pockets 11, will be
passing over the spaces between the pockets
16 and exhaust-ports 16%, and in consequence
will be held closed. Thuasit will be seen by the
constructionsofardescribedthedrive-shaftin
operation underonechargeoflivesteamin the
pockets 11 receives a direct maximum force
of live steam, a continued movement by the
expansive foree of such charge within the
channels 11?2, a second direct fmce by reason
of the im prwt of the steam in the channels 11*
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against the pockets 16, thereby providing, as
it were, a tripleforee of the said steam charge,
which force is, however, in this construction
of engine further augmented by a second re-

use of the exhaustive force of thesteam charge

as it passes through the valves B' B, which
is effected as follows: The steam charges as
they pass into the exhaust-ports 16* escape
into a series of radial ports 13 and in annular
rims C' C?, which are attached to and form
part of the wheel-sections 2 2%, sueh ports 13
being so arranged that after the wheels 2 2°
and the rimms C' C?, forming a part thereof,
have traveled a certain distance steam is cut
off from the ports 16* in the valves B’ B* and
the charge is then exhausted into the ports

13, havingangular veinsorchannels 14, which |
channels extend out at a different angle to

the ports 13 and have their gradually-decreas-
ing exhaust-faces exhaustagainst the second
set of fixedly-held valve-rims D' D? which are
provided with pocketsd and exhaustsd?, ar-
ranged similar to the pockets and exhausts
in the valves B’ B? thereby obtaining, as it
were, a third impulse or force of the steam
charge as thesame exhauststhrough the veins

or channels 14 and engages the valves D' D?

with a direct force by reason of discharging

into the abutment-pockets d', after which the

30
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said steam charge or charges escape through
the ports d* into collecting-chambers, pres-
ently again referred to. Thus the complete

operation of asingle charge of live steam into

the collecting-pocket 11 hasa compound triple
action. First, at direct impulse on pocket 11
itexertsits maximuim force todrive the wheel-
section forward; second, by its expansive
force within the channel 11* it continues the
forward rotary movement of the wheel .and,
as the steam passes under the packing-rings
12, discharges against the pockets 16 and the
valves B' B the same creating a reactionary

impact or second direct force to earry the

wheel forward in aregularand even manner,
such operation being also acquired for the
reason that there are the same number of an-
gular ports in the valve-rims B’ B* as there

are channels and pockets in the wheél-sec-

tion. Thus by the time the wheel-sections
have cut off the steam carried from the ports
9 the ends of the channels 11* will have trav-
eled to the ports 16* and exhausts therein,
the same driving action of the steam charge
taking place in the wheel-sections C' C* by
reason of the steam contact with the pockets
d' in the valve-rims D’ D% from whence the
same escapes into the chambers 20 20°.

By the arrangement and construction of |

the several parts, as described and shown, a
triple compound direct impulse of forceis ob-
tained, which force is obtained from each

charge of live steam, and which force Iclaim

will run an engine with greater economy than
could be effected by the use of valve-equipped
disks. The same can be applied at a much

less cost than the ordinary piston or-swing-
ing-valve engine, is void of dead-centers and

'1-

e,

reciprocating parts, and can be run at an un-
limited speed, the motion being so regular as
to require no special foundation to take up
jars, the wheel-sections being thoroughly bal-
anced on the shaft, and, furthermore, the
concentration of theinitial or maximim force
being at a point eentrally of the engine tor-
sional or twist strain on the shaft orits bear-

ings 1s practically entirely eliminated.

To still further increase the force of each

charge against the wheel-sections 2 2%, a few

oroovesor veins 25 are cut in the outer casting
or wall 10 in opposite direction tothe angle of
thechannels11*inthesaid wheel-sections,said
orooves extending from the center of the cast-

70
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ing to within about one-half inch of the pack-

ing-rings 12, the purpose of such grooves. be-
ing to eatch thesteam and add friction against

duce a greater pressure on the lower side of
said wheel, a greater number of the grooves
25 are placed at the bottom.than at the top,
so as to earry up the weight of the wheels by
the pressure of the steam and reducing the

frietion and wear on the bottom of the chan-

nels of the shaft. |
- It is obvious there can be as many series of

the wheel-sections 22* placed on one shaft of
the same casing as may be found necessary
to give the required power and to compound
the steam or vapor sufficiently often to give

the proper economy. -

In the complete arrangement of my engine
one lubricating attachment to the main steam
or inlet pipe will serve to lubricate the entire
engine, including the bearings.

It will be noticed the main heads have an-

gle-pieces 21, which center above the main

8
the wall or casting 11 as the steam passes
down or around the channels 11%.. To pro-

Q0
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bearing on either side and form a water and

oil pocket to cateh the surplus oil. and water
that comes from the steam, which then passes
down through the channel 22, thoroughly lu-

bricates the bearing and the ring 23, and

catches the surplus oil and throws it off into
the reservoir 24, from which it can be drawn
throngh the drop-pipe 25*. S

- By angling the peripheral faces of the two

110

115

wheel-sections in the differentdirections, as

stated, the end thrust that would naturally

exist were only one wheel used is reduced to a
minimuin, | | |

By the use of two wheels and holding them
together on the shaft by means of a splitnut 4
the thrust outward that now exists on the
wheels is absorbed on the shaft, simply form-
ing a slight tensile strain. o |

The wheels C! C?, as above stated, are sepa-
rated from the sections 2 2*, but are made
fast to travel therewith by means of clamp-

120

bolts 26 and dowels 27, as clearly shown in

Fig. 9. |

By making the members C' C* detachable
the same can be readily adjusted to match
the partsin the valves B’ B%- The valve-rings
D’ D? are also adjustablyheld within the cas-

130

ing by suitable dowels 28and clamp-bolts 29.
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By making the membels C' C* and D' D?
adjustable, as stated, the ports can be set the
same as the valve on any other engine and
adjusted to increase-or diminish the openings
of the lead. This enables me to provide a
thoroughly-practical engine adapted to re-
ceive the steam, use its force, cut it off, and
expand it in all parts similar to that of an or-
dinary piston-engine without the cut-off, re-
mprocatmg, or moving ports.

In its complete form my engine also has a,
suitable governor mechanism for governing
the feed throu oh the inlet, which meehamsm

.1sof a horizontal type and driven from asuit-

L5

20

30

able V-pulley on the fly-wheel, as shown in
Fig. 1.

Ha,vmn' thus descubed my invention, what

I claim, and desire to secure by Letters Pat-
ent, IS—-

1. An engine of the character described;
comprising a suitable shell or casing havmﬂ*
an internal chamber provided w1th ta,nfren-
tially-discharging feed-ports; a turbine prBOH
rotatable in the internal chamber, having a
series ot peripheral pockets, said’ pocketq ter-

mmdtmﬂ' in lateral escape-grooves; a valve

fixedly held in the end of the internal cham-

‘ber, having exhausts and also having por-

tums theleof adapted to receive the direct
impact force of the exhaust from the piston

- escape-grooves before the exhausts from the

35
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sald pisbon commmunicate with the exhausts
in the valve, whereby the said piston will re-
celve a supplemental forward thrust inde-
pendent of the live-steam pressure entering
against the piston, as set forth. |

2 A turbine engine having a piston con-

sisting of two Wheel-%eemons ﬁxedly held on

the Shdft radially-disposed alternate impact-
pockets and exhausts. in the end walls of
the piston-chamber, said wheel- sections hav-
Ing impact-pockets terminating in effluent
grooves, having their ends movable over the

exhausts and pockets in the chamber end

walls; and feed-ports in the wall of the pis-
ton-chamber discharging against the impact-
pocketsof the piston- Wall bQCleOD as speciiied.
- 3. A turbine engine having a piston fixedly
held on the shaft an anuular ring or abut-
ment having radially-alternate impae‘u-poel{-
ets, sald piston projecting through such
ring and having an abutment movable there-
with, provided with ports traversing the ex-
hausts of the ring abutments; a second fix-
edly-held abutment having impact-pockets
and exhausts arranged to be traversed by the
discharge end of the ports in the movable
abutment the said piston-wheel having im-
pact- pockets terminating in effluent grooves
having their ends movable over the exh&usts
a_nd_pos;kets of the fixed ring or abutment,
and feed-ports in the wall of _the piston-cham—

of the piston- wheel as specified.
4. A turbine engine having a piston formed
of two conical sections ﬁxedly held on the

plston-cllatnbel having a like contour, said
chamberhavin wradlally—dlspoqed a,lterna,tely-

arranged exhaust and impact-pockets in the
end walls thereof; the piston-wall section
having peripheral impact - pockets in their
inner ends terminating in lateral effluent
grooves, the ends of which traverse the al-
ternately -arranged 1impact-pockets and ex-
haustsin the piston-chamber; and feed-ports
discharging tangentially on the piston-wheels
against their impact-pockets, as set forth.
5. In a turbine engine, comprising a tur-
bine piston-wheel ﬁxedlv mounted on a shaft,
said wheel having a central portion prowded
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with peripheral 1mpaet -pockets terminating .
in lateral effluent grooves; ﬁxedly-held abut-

ments at each end of the central portion of
the wheel, having alternately-disposed im-

pact- pocketb and exhausts, over which the

endsof theeffluent grooves passasthe wheelis
rotated; an abutment-valve adjustably se-
cured on each end of the central portion of
the piston-wheel, having escape-ports; a sec-

ond set of ﬁ*{edly held abutments having al-

ternate impact-pockets and exhausts over
which the discharge ends of the ports in the
adjustable abutment - valve pass; and tan-
gentially-arranged steam-inlets discharging
against the impact-pockets of the central por-
tion of the piston-wheel, all being arranged
substantially as shown and for the purposes
deseribed.

6. In a turbine engine of the character de-
scribed; the COIIIbl]’ldthll with the turbine
wheel having impact - pockets. and .effiluent
orooves; the feed-ports discharging against
the impact-pockets of the wheel and the fix-
edly-heldabutment-ringsadjustably mounted
on the ends of the piston-wheel having ports
adapted to communicate with the ports in the
ring-held abutments, substantially as shown
and for the purposes described. -

7. In a turbine engine of the character de-

seribed, the combination of the piston-cham-

ber having its end walls provided with alter-
nate lmpact pockets and escape-ports and
having the annular wall of the piston-cham-
ber pr 0V1ded with the tangentially-arranged
inlet-ports; of a piston consisting of two tur-
bine-wheel sections having each a peripher-
ally-arranged series of impact-pockets at their
inner ends, the two series of impact-pockets
being staggeredly arranged, whereby to be

moved alternately in line with the feed-ports,

said pockets having lateral angularly-effiuent
grooves adapted to discharge against the al-
ternately-disposed _impact—pockets and ex-
hausts of the end-wall abutment, substan-
tlally as shown and desecribed.

8. The combination with the casing, the

shaft and the fixedly-held abutment-rings,

said abutment-rings having a,ltern&tely-ar-.
ranged impact- pockets and e*ihausts and a-

second set of fixedly or detachably held abut-
ment-rings having impact-pockets and ex-
hausts; of a turbine piston having at the cen-

shaft with their apices in close contact; a : ter a double set of peripherally-arranged im-
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pact-pockets terminating in laterally-extend-
ing effluent grooves, the discharge ends of
which traverse the impact - pockets, sald
wheel-section having bearing portionsengag-
ing the said inner abutment; the valve or
abutment-ring adjustably and .detachably

fitted on the outerend; of each piston-wheel

10

section having escape-ports adapted to com-

municate with the exhaust-ports in the inner
and outer sets of fixedly-held abutment-rings
and tangentially-arranged feed-ports dis-
charging into the impact-pockets of the pis-
ton-wheel section, as specified. 3
9. Thecombinationinarotaryengineofthe
character deseribed with a shell or casing; the
drive-shaft and the end abutment having im-
pact-pockets and exhausts; of a piston-wheel

“having peripheral impact-pockets terminat-

20

30

ing in lateral effluent grooves discharging
against the end abutment in line with their
impact-pockets and exhausts; inlet-ports dis-
charging against the pockets of the piston-
wheel, said piston-wheel pockets and inlet-
ports being arranged to concentrate the force
of the propelling means centrally of the en-
oine, as and for the purposes deseribed.
10. In a rotary engine of the character de-
seribed; the combination with the casing and
the drive-shaft, said casing having a series of
annularly-arranged steam packing-grooves,

a greater number of such packing-grooves be-

ing arranged on the lower face of the casing
than on the upper face; of a piston having
peripheral impact-pockets near the center
thereof, said pockets terminating in laterally-
extendingangular efluent grooves; endabut-

" ments having exhaust-ports and inlet-ports
discharging against the impact-pockets of the
“wheel, substantially as shown and described.

—
r

11. Inanengine of the character deseribed;
the combination of the casing and thedrive-
shaft, the end abutment having exhausts, said

casing having an internal piston-chamber

having packing-ring depressions at the ex-
treme ends, the annular wall of such cham-
ber being tangentially arranged in the ports
of the piston-wheel having a series of periph-
eral impact-pockets terminating in laterally-
extendingefluentgrooves; and packing-rings
fitting over the outer ends of the piston and
traveling within the packing depressions in
the ends of the piston-chamber and against
the end abutment as shown and described.
12. The combination of the casing having
suitable end bearings; a shaft having a fixed
collar abutting the bearings at one end; a pis-
ton formed of two sections fixedly held on the
shaft; a split nut for holding the two sections
securely in position on the shaft with one sec-
tion abutting the fixed collar on the shaft, said

pistons having impact-pockets and terminat-

ing in laterally-extending escape-grooves trav-
ersing the abutment-exhausts and the inlets
arranged to discharge against the impaect-
pockets of the piston, said casing having
means for collecting and discharging the con-
densations substantially as shown and for the
purposes described. o -
S . MARTIN A. GREEN.

Witnesses: o -

MARIAN G. WHITNEY,
ROBERT W. KILPATRICK.
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