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- ROTARY STEAM-ENGINE.

' SPECIFICATION forming part of Letters Patent No. 591,130, dated October 5, 1897.
' ' Application filed December 14, 1896, Serial No. 615,571, (No model.) -

To all whom it may con-éérn: . B
- Be it known that I, JouN E. GUENTHER, a
citizen of the United States, residing at Fort

Indiana, have invented certain new and use-

ful Improvements in Rotary Steam-Engines;

~and 1 do hereby declare that the following is

IO

a full, clear, and exact deseription of the in-

vention, which will enable others skilled in

the art to which.it appertains to make and

- use the same, reference being had to the ac-

- companying drawings,which form part of this

IIS

specification. - . R |
My invention relates to improvements in
rotary steam-engines. R

The object of my invention is to provide a

- cheap, simple, and efficient rotary-piston en-
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gine adapted to be operated by any propermo-

tive fluid under pressure and to conserve more

power than other motors of its class, having
~an improved construction and arrangement
of rotary working pistons, an improved rock-

ing or oscillating cut-off valve, and improved

- means for utilizing a portion of the exhaust-

steam.

The novel features of my invention c_onsi'st |
- In my Improved rotary pistons, improved os-
~ cillating cut-o

5l

| - valve and means for operat-
Ing the same, and my improved means for
utilizing a portion of the exhaust-steam.
- My invention consists of an annular cylin-
der having induction and eduction steam ori-
ices and conduits and eccentric lateral open-

Ings for the main shaft; an eccentric piston-

wheel concentrically fixed upon the main

- shaft,which is rotatably mounted in said open-

Ings; a pair of spring-pressed diametric pis-

tons radially slidable in diametric guideways-

in said wheel and against which the steam-

pressure is exerted circumferentially, caus- |

ing rotation thereof, and having semicircular
bearing - blocks upon their working faces

~adapted to engage the inner surface of said

cylinder throughout their revolution; an os-
cillating or rocking cut-off valve fixed upon

‘a rocking counter-shaft in -said cylinder; a
geared and pivotal connection between the

main and rock shafts, and an improved means

for utilizing a portion of the exhaust-steam.
- Similar reference-numerals indicate corre-

sponding parts throughout the several views,
in which— -- .

Figure 1 is a view, partly in vertical sec-

tion, taken on the broken line z z, Fig: 2,
showing the general internal construction
thereof. Fig. 2 is a vertical section of the

cylinder on the broken line v 4 of Fig. 1,
showing the general arrangement of the cut-

off valve, the supply and exhaust channels in
the cylinder, the eccentric piston-wheel, and
the spring-pressed pistons slidable thereon.
Fig. 3 is a side elevation of that portion of
my invention shown in section in Fig. 2, look-
ing at right angles to Fig. 1, the exhaust-

steam - utilizing attachment '_there'fc)r being
shown in vertical central section on the line -

n n, Fig. 1. Fig. 4 is a side view of the pis-
ton-wheel,showing the radial diametric guide-
ways for the slidable pistons. Fig. 5 is an
inner edge view of Fig. 4 in section on the
line m m, showing the recessed bearing for
the ends of the pistons’ springs. -

The annular cylinder 1, of any proper di-
mensions, has proper heads 2, which may be
cast integral with the bed-piece, as seen in
Fig. 1, and which have opposite eccentrie
openings for the main shaft 12, which shaft
18 also revolubly mounted in suitable bear-

Ings in the supporting-standards 13, which
‘are preferably integral with the bed-piece.

The bearings for the said main shaft in the

‘| said openings in the cylinder 1 are formed of
the Babbitt-metal collars 8, the stuffing-boxes
-9, the loose metal collars 10, having an annu-

lar flange on the outer end thereof, as shown,
and the screw-threaded collars 11, adapted to
fit. over said collars 10, and the annular flange

surrounding the shaft-openings by a screw-

threaded connection and thereby secure the

said collars in position.

extension terminated by a spherical steam-
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- The cylinder 1 has an upwardly-tapering =

box 19, having a steam compartment or cham-

“ber 20, provided with the vertical induction-

orifice 20" and the exhaust-port 25, leading
into the lateral exhaust-outlet 21. The said
box 19 is closed by a centrally-apertured head

29, having an annular flange adapted to be
bolted to a coincident annular flange on said

box. In the opening in said head 29 and in

1CO

a corresponding diametric opening in said

ng-boxes 28.

'prloper stuft

‘box the rock-shaft 27 is rotatably mounted,
the said opening being made steam-tight by
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On the outer extended end of the shaft 27
1s fixed the I‘lgld crank 49, Figs. 1 and 3, hav-
ing a wrist-pin 27', on which the upper end of

the pitman 48 is pivoted. At a proper point
on the said shaft 12 the gear-wheel 14 1s rig-
idly fixed and is adapted For an actuating en-
cagement with the pinion 14', whieh is ﬁxed
on the short counter - shaﬁft 61, rotatably
mounted in the sleeve or bearing 2’ integral
with 1ts admeent cyhnder—-he@d 2.
centric 46 is also rigidly fixed on the shaft 01,

adjacent to the said pinion 14'. The arm 47

arranged in vertical alinement with said ec-
centric, has its lower end adapted for an ac-
tuating engagement with the perimeter of
said eceentric and has 1ts upper end provided
with & slotted head 47', in which the handle

- 601isloosely mounted and in which 1t 1s adapt-

20

ed for longitudingl a,d,]ustment for the pur-
pose of reversing the engine. The revolution
of the said eoeentnc 46 thus imparts to said
arm 47 a vertical reciprocating movement,

- which by its pivotal connection with the plt-

30.

- keyed or fixed on the main shaft 12.

man 48 and the crank 49 imparts to the said
rock-shaft 27 and the rigid cut-off valve there-
on a rocking or osollla,tory movement, heretn-
after more fully deseribed. -
In the annular working ehamber 3 the ee-
centrie piston-wheel, having a hub 5 and an
integral perimeter divided into two equal
par tsor sectlions by the diametrie radial guide-
ways 4/, is adapted for rotatiom by bem@'
In the

said guideways 4’ the radially-slidable pis-

35

tons 16 are mounted and have their inner
ends secured to the opposite sides of saild

springs 50, elliptical in form and of sufficient
- strength 0 normally foree the said pistons

| outwardly to the limit of their radial exten-

40

- tons 16 are also of the same width.

50

siom.
i. e., of itshub 5 and its perimeter 4—is. equal
to that of the working chamber 3. The pis-
All lealz-
age of steam at the stdes of sald wheel or said

p1st0ns is prevented by the tightly-fitting

steam-packing plate or disk 7, arranged ad-

jacent to one of the said _cylmdel-heads, and

which can be tightened at pleasure by a plu-

rality of serews 30, which pierce the said eyl-
inder-head and enter slightly the said plate

and are mounted in a proper stuffing-box 30,
Fig. 1.

- ways 4’ are provided upon opposite S'Ldes of
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the said hub with the recesses or notches 6,

Fig. 5, adapted- to reeceive and eontain the

ad]acent edges of the said springs 50, Fig. 2,
arranged near the opposite sides of the sz«ud
plst@ns and adapted for an actuating engage-

ment with said pistonsby a yleldmn‘ pressure:
against the inner ends thereof, whereby the

smd pistens are normally forced outwardly
under the tension of said springs. The op-

- posite. sides of said guideways, and near the

outer end thereof, are provided with lateral

notehes. 72, Fig. 4, adapted to seecure and:

contain proper stea,m pa,ckmn' The outer
end of the said pistonsis provided with a lon~

The ec- |
- Joint.
‘inder 1 is preferably provided with a lateral

The opposite sides of the said ﬂ'mde--

perimeter of the working chamber 3.

gitudinal concave recess adapted to receive

emd contain the adjacent convex face of the
steel bearing-blocks 17, whose length is equal

to the width of the said pistons, “and whose
outer slightly convex face bears against the
The
convex surface of the said bearing-blocks 17
is thus maintained in constant commdenee

-with the working face of the pistons through-

out their revolution, forming a steam-tight
The said vertical extension of the eyl-

‘opening 22, having no function other than
reducing the Welﬂ'ht and material thereof.

The peumeter of the said cylinder is pro-
vided with the steam-channels 51 and 52,

leading from the steam-chamber 20 to the

WOI‘klIlﬂ‘ chamber 3 on opposﬂze sides thereof
and at pomts below the axis of the said ec-

centric piston-wheel, which is so arranged in

the working chamber as to leave a eonmder-

“able ste&m-space in the upper part thereot

“and is adapted to form a steam-tight econtact
with the bottom of said chambeér mtermedl—
“ate said steam-ports 54 and 59, whereby the
- said steam-spaee 53 will at all times be in di-

rect communiecation with either the exhaust-

outlet 21 or the steam-supply chamber 20 by
‘means of the said steam-conduits 51 and 52.
At or near the middlé of its length the said

rock-shaft 27 is reduced in size and 18

firmly

embraced by the longitudinally-slotted top of

- the cut-off

* valve 23, Fig. 2. In the bottom
of the said slotis arran ﬁ‘ed a spring 26, adapt-

- ed to bear against a coincident undereut POT-

tion of said shaft for the purpose of holding
the said valve firmly upon its concave seat
. upon the bottom: of said chamber 20:-through-

out its rocking movements.
The width of the said piston-wheel— |

My impr oved means for utilizing a portion

of the exhaust-steam consists of a separate

box 64, Figs. 1 and 2, detachably mounted to

. one. cyhlder-hemd 2 at or near the base there-
of  having steam-passages 54’ and 59’ adapted
t0 1eﬂf13te*r with the said ports 54 and 59, re-

65 and. 58.

}

l

speetivelﬁy, and having a valved connection

with the steam-passages 56 and 66 by means

of the respective check-valves 55 and 67 and
The said steam-passages 56 and
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66 are provided: at their intersection with a

two-way check-valve 57, which 18 employed
in a well-understood manner when the engine
s reversed. By this means that portion of
the exhaust-steam remaining below the Iower

end: of the steam-conduit: 52 when the same

is shut off therefrom by the revolving pis-
tons will be foreed outwardly through the
port 54 and will reénter the working e¢ham-
ber through the port 59 by means of the said
valved passages 54, 56, and 59'. To the an-
nular flange 19, on: the top of the said steam-
box 19,18 rigidly bolted the hollow casting 31,

ha,vmﬂ' an annular flange upon its base coin-
cident with the said ﬂanwe 19" and provided
with a horizontal steam-chamber 68, whose
outblet-port is controlled by the ajd-j.us:ﬁa;ble'

| feed-valve 34. The said chamber 68 has an

120
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~ the belt 40
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the puppet-valve 32.
- has a lateral steam-opening 33 leading to the |

591,180 - . 5

outlet Veltlcal steam- passaﬂ‘e 130'15‘5@1 ing with | end of the steam- channel 51, f01m1nﬂ* the in-

the said inlet-port 20’ and is 00111:10116{:1 by

The said casting 31

boiler, is arran ged at right anglesto the cham-
ber 68 and 1is conneeted thel eWIth by means
of Sa1d valve 34.

Upon alaterally -Proj ectmu ﬂa,nﬂ'e 69 the up-
right casting 43 is rigidly bolted having a
vertical sleeve 70, in which the ver tleal shaft
39" for the centmfun‘al governor 39 is loosely

mounted, and carries upon its lower end the
 bevel 08&1 wheel 45, _
also ha,s an integral horizontal sleeve 4:3" in

The said casting 43

which the shaft 42 1s rotatively mounted, car-
rying upon its inner end the rigid bevel gear-
wheel 44 in mesh with the said wheel 45 and
carrying upon its outer extended end the

~fixed pulley 41, ada,pted to be connected with

and driven by a fixed pulley 15 on the main

‘shaft 12, in vertical alinement therewith, by
In the top of the said ea,stmu 31
18 fixed the upright bracket 36, in the slotted-
top of whieh is pwotaﬂy fuler umed the hori--
~zontal lever 35, to the inner end of which is

pivoted the vertlca.l stem for the said valve

32, and to the outer end of which is pivoted |
- the lower end of the lever-arm 37, whose up--

per end is pivoted. to the outer end of the
horizontal lever 38. The inner end of said
lever is secured to the governor 39 and is

-slidable on said shaft 39’ whereby the said
steam—supply valve is 160'111ated by the said

governor in the manner helemafter mom
fully described.

The o peratlon of my mventmn thus de-

seribed is obvipus and, briefly stated, is as

follows: The feed or supply valve 34 bemﬂ* set
by the operator to admit the desired amount
of steam from the boiler-pipe through the

~opening 33, the steam enters the said eham—
ber 68 throunh the valve 82 and the
into the steam chamber 20, and thence. into

port 20

the working chamber 8 thloun'h the steam-
channel 51; and exerts a clrcumfel ential pres-

- sure on the adJa,cellt piston 16, causing rota-

| so_
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tion of the eccentric piston- wheel in which 1t
18 mounted, and consequently-of the main
shaft 12, on which said wheel is fixed.

abutment is formed by the contact of the pe-
rimeter of the

pistons forced outwardly with the bearing-
- blocks of their working faces in contact or

yielding engagement w1th the inner face of
~ the eyhnder

As the pistons are diametric
and the piston -wheel is eccentrically ar-

ranged, whereby a eon51derable cresecent-
shaped steam-space 53 is left in the upper
part of the working chamber, it'is obvious
that one or the other of the S&ld pmtons will-

at all times be under steam-pressure in said

~Space 53,producing continuousrotation there-
of.

Tt will be seen in TFig. 2 that almost in-
sta,ntly aftel the plston 16 passes the lower

~T'he
The |

.fhe main shaft 12; the ﬂ*ear-—wheel 14

duction-port to the workmﬂ* ehambel the
‘other piston 16’ will have passed O UnCov-
‘ered the lower end of the steam-channel 52,

forming the exhaust-port therefor, thereby

| per mlttmﬂ' the escape of the exhaust—stea.m in
the path of said piston 16, the said pistons
‘presumably rotating to the right in Fig. 2,

75

while at the same time a eonstantly -increas-
ing supply of live steam is simultaneously ad-

mltted to the rear of said piston 16 for driv-
ing the same. When the piston 16’ has passed

or uncovered the said exhaust-port, it will ob-

viously drive before it all the remaining ex-
haust-steam and force it out of the p01t 54
through said passages 54/, 56, and 59" and

cause it to reénter the WOI‘klI]U’ chamber
‘through the said port 59, thereby utilizing a,

large amount of. exha,ust steam. As befme

.shown the revolution of said shaft 12 pro-

duces a corresponding rocking or. oscillation

of the rock-shaft 27 through 1ts geared con-
nection therewith, ther eby oscﬂla,tmg thesaid
cut-off valve 23 for the purpose of alternately
covering and uncovering the upper end of the
said steam-ehannels 51 and 52, respectively.

As shown in Fig. 2, when the cut-off valve

is rocked.to the 110‘]1’5 it uncovers the upper
end of the steam—ehannel 51 for the admission
of a supply of live steam from the steam-

chamber 20, at the same time uncovering the

upper end of the steam-channel 52 by caus-
1ing it to register with the opening 24, leading
to the exhaust-outlet 21.

| valve 238 to the left will of course close the up-

The rockln o of sald

pel end of both of said steam-channels.

30
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When it is desired to reverse the engine,

‘the operator adjusts the lower end of the pis-

ton 48 to the opposite end of the elongated

108

slot in the head of said lever 47 by means of

said steam-channels 51 and 52 as to place the
former in communication with the exhaust-

‘the handle 60, after which the rocking of the
cut-off valve to the left will S0 uncover the =
IIO

port 24 and the latter in communication with :

the steam-chamber 20, thereby reversing the -
direction of the rotatwn of the workmn
‘tons and of the main shaft 12.
taken by the utilized exhaust-steam throunh- |
the box 64 is also reversed. --
piston-wheel with the inside of |
the cylinder at its lower portion, Fig. 2.
- expansive force or tension of the smd ellip-
tical springs 50 keeps the radially-slidable |

Having thus described mjr 1nver1t10n a,nd

the oper &1}10]1 of the same, what I demre tcn se~ -
: 120

cure by Letters Patent is—

pis--
The dlreetlon-

.1.15' -

1. In a rotary engine, the Gomblllatl()ﬂ of

ixed

thereon; the countel-shaft 61 carrying the

fixed meshmﬂ‘ gear-wheel 14’ and the eceen--

tric 46; the lever-arm 47 slotted as described ;

the pltma,n 43 pivotally connecting the smd |

125

lever-arm with the crank. 49; the crank 49 -
fixed on the rock-shaft 27 3 the rock-shaft 27 -

wta,tably mountedin proper steam-tight bear- -
ings in the top of the cylinder as shown, and -

the cut-off valve 23

ixed on said rock-shaft

1‘30' o

| as described, and having an expansion-spring
arranged therein to secure the said wvalve -
I upon its seat, and adapted to rewulate the
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supply and exhaust of motive fluid to the
working chamber of said cylinder all sub-
stantmlly as described.

2. In a rotary engine a cylinder 1 having a
chambered ver tw&l extension provided Wlth

“an induction-port, a steam-chamber for the
cut-off valve, an exhaust-outlet, and steam-

conduits arranged as shown connecting the

 said steam-chamber with the working cham-

10 ber;

a piston-wheel concentrically fixed on

- the main shaft and eccentrically arranged in

20

said working chamber, provided with dia-
metric guideways for the pistons, and adapted
to form an abutment by the contact of 1its
perimeter with the inside of the c¢ylinder; a

pairof rotatablespring-pressed diametric pis-
tons radially slidable in said guideways, and
against which the motive pressure isexerted. |

circumferentiallyin a crescent-shaped steam-
space in the upper portion of the working
chamber;
ranged in said wheel ag described, and hav-
ing their sides secured to the inner end of

said pistons and adapted to normally force

| the said Wofkmﬂ* pistons outwardly, 1n com-

bination with the main shaft 12; the gear-
wheel 14 fixed thereon; the countel shafb 61
carrying the meshing gear-wheel 14" and the
eccentric 46; the lever-arm 47 slotted as de-
seribed; the pitman 48 pivotally connecting
the smd lever-arm with the crank 49; the
crank 49 fixed on the rock-shaft 27; the 100k-
shaft 27 rotatably mounted in pr opel steam-
ticht bearings in the top of the cylinder as
SllOWIl . and the cut-off valve 23 fixed on said
rock-shaft as described, and having an ex-

pansion-spring arran O‘ed therein tosecure the

said valve upon its seat and adapted to reg-
u1d N

4°

ulate the supply and exhaust of motive
to the working chamber, all substantlal
described.

v as

Signed by me, at Ifort VVayne Allen eounty |
State of Indiana, this 8th day of December,
A. D. 1896.

and a pair of elliptical springs ar- |

. - JOHN E. GUENTHER.
Witnesses:
FRANK MILLER,
IpA L. ROSS-LEWIN,
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