(No Model.) ' ' N : | 43118813.3-—-511381} 1
| J. E. STUDLEY & R. C. BERRY '
~ ROTARY ENGINE

No. 410,043, o - Patented Aug 27 1889

%"J 7. A’E’SSE'S -

G @oernnet.
Q (’%ﬂ@d_




. 4 Sheets—Sheet 2.

J. E. STUDLEY & R. C. BERRY.

(No Model.)

ROTARY ENGINE.

Patented Aug. 27, 1889. R

- No. 410,043,

< 1Y
” %
N _
N

:

N. PETERS, Plioto-Lithographer, Washington, D. C.




Sheet 3.

4 Sheets—

STUDLEY & R. C. BERRY.

(No Model.)

J. E.

Patented Aug, 27, 1889. " B

ROTARY ENGINE.

r:gjfﬁ

%

- _/§\
///
fm\\
7. N
/./////V
. - /\\\\\
| h
7
| _Q ¥ .‘.__
o
«f
=)
-
ey
~ 9 .
o %
b

%

Iflll.

R, - ™y "N
o) .
_. |

\\R\\ X
%ﬂ///,
T

ﬁEI
v n s o I LY L LLELLS LSS Y

///
Y

i ¥ e

\\ 1l o

oA A o A AT \u\._\ T ra I,

...r...r...r...r....r,.r,....fffﬁaﬁﬁﬁfﬁrﬁfﬁﬁﬁﬁﬁﬁrfaﬂfﬁﬂnﬂﬂﬁnﬁﬁﬁft. RN ..._ﬂ......_r

..l..-!-h..p....l e e o
AR

LELLLLA 2y,

m@y_ﬁ

.

\,

\
s§¢
Q\\\\\\\\\\

\ N

=

._....._..............lr......n'..._f._f.....-u.l_u'...ﬁ#ﬁl’ﬁllrﬁl!ﬂ'u’.ﬂ!ﬂ!u’#flf-’:ff-‘rﬁ-l’illﬂf“f#l‘?uﬁff ..'-..._-l.....irll._

B 17, st Ve A LSS ALY S AT 2 \%\\* h\h\\\ \\n\\ \

a
.\\\\\Mw

z L |
| mw;&\

“Whu

4

e

..._..._.......r;,...........,.,.....\\ INE

l_.l_._ ,.__.. : ___S\__\v‘_\\\ _.fl.u h :

.\\N.

e ....i_ -\

\\

ﬁ..ué.

‘ﬁ

hﬁ"‘hﬁ-“““.‘ﬁh‘h*
mﬁmﬁﬁﬁﬁ

<

SNNNNY

WLITNESSLES

-Lithagrapher, Washington, ;' C, .

. PETERS, - Phato




~ No Mo'del.')'- ' ' ' o '4 Sheété-——Sheét 4.
J E STUDLEY & k. C. BERRY -
o ROTARY ENGINE o

‘No. 410,043, o Pa,tented Aug 27 1889

I A

< 2,

WITNESSES

AL Wbreaete- [§)

HE. ﬂtﬂ*Liihqgr:;phar. Washington, D: €,




- U~rrED STATES PATENT FFICE.

masnrh P T R s bty b
a

© JAMES E. STUDLEY AND ROBERT C. BERRY, OF OSHKOSH, WISCONSIN, ASSIGN-

'ORS OF ONE-THIRD TO JOHN M. McDONALD, OF LAFAYETTE, INDIANA.

' ROTARY ENGINE.

L

SPECIFICATION forming part of Letters Patent No. 410,048, dated August 27, 1889.
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To all whom it may COnCeri:. L

Beit known thatwe, JAMES E. STUDLEY and
RoBERT C. BERRY, citizens of the United
States, and residents of Oshkosh, in the county

¢ of Winnebago and State of Wisconsin, have |

‘vented certain mew and useful Improve- |
Engines; and we do

ments in Rotary Piston . /
hereby declare that the following 18 a full,
clear, and exact description of the invention,
o which will enable others skilled in the art to
which it appertains to make and use the
‘same, reference being had to the accompany-
ing drawings, which form a part of this
specification, and in which— o

15 Figurelis a top plan view of our improved

~ potary engine, showing the upper section of
the casing removed. Fig. 2 is a transverse

vertical sectional view taken throu oh the cen-

ter of the engine, showing the ports or slots
25 registering upon the upper side of the ma-
chine. Fig. 3 is a longitudinal section taken

through the hollow shaft, showing the ports

* or slots registering upon the upper side of the

cylinder. Fig. 418 a horizontal section with |
2t these ports registering. . Fig. o “is. a. detail

view of the eccentrics, hub, and flange. Fig. |
6 is a detail view of the connectin gside pieces.

Fig.7 is a top plan view of the valve. Fig.3
is a similar view of the opposite side of the
10 valve.  Fig. 91s a cross-section of the valve

in one of the semi-cylindrical recesses. - Hig.

10 is a detail view of the cut-off valve, and
Fig. 11 1s a cross-section through the valve

o 35 proper nd cut-off valve when said cut-off
valve is adjusted so as to stop ;thfe__ﬂow-of_ |

«team into the hollow shatt. | |
Like letters of reference denote correspond-
ing parts throughout the several figures.
40 Our invention relates to certain new and

useful improvements in reversible double or

single acting engines, and relates more es-
pecially to the class of rotary cylinder en-
gines; and 1t consists 1n providing a double

15 or single acting rotary engine so constructed

that the piston-fhea;ds will 1"eceive and ex-
haust steam or other motive power alter- |

nately upon their front and rear faces; fur-
ther, In providing-suitable valve mechanism

co whereby the steam is admitted into the eylin- |

| ders and exhausted therefrom on each half- -
revolution of the cylinder; further, in pro- = -
viding suitable eccentrics, In combination

taken through the packing and curved spring |

form circular bearings.

wraH T .

‘with the side connections, whereby caid con-

nections are made to control the inward and f5:5§'_'.7f:

outward movement of the piston-heads; fur-

thermore, in providin g suitable means where-. o
by the engine may be veversed when neces-

‘sary with but the slightest difficulty; for-

thermore, in providing a suitable cut-off valve 6c

of the construction herein shown and de-
seribed, by means of which the- engine may .

“be stopped at any point of its revolution,and,

furthermore, in various other details of con- L
struction, as will ‘be hereinafter more fully 65
set forth and deseribed. -~ - -

In the accompanying drawings, the letters ..
A A represent the lower and upper sections
of the casing of our improved steam-engine. .

The lower half of the cylindrical casing is 70
provided at its bottom with a base-piece I

and its upper edge with a rectangular flange
D, upon which the lower rectan gular flange .

E of the upper half of the ‘casing rests, and
the two are bolted or secured togetherinany 75
desirable manner. The upper and lower T

halves of the casing are furthermoreprovided .

“each with Celltl‘a;l'. Seml'cyllndl“lcﬂlb eﬂ'['il'lgSF : i

F, which, when the two are secured t()ge'th'elir,--_-"-:3;'-“:

G G are.the eccentrics, having the hubs H
H extending laterally therefrom and resting -
upon metallic bush-boxes 11, formed within
the circular bearings of the eylindrical . cas-

| ing. - The outer ‘ends of the hubs extend béfﬁass_'

vond the outer side of the casing, and are
provided with square flanges J J, which en-
able the same to be secured, by means of bolts -

‘K K, to the casing. - These bolts PAass through

-

‘the flange formed upon the hub, through go
the sides of the casing, and through the ec-

centrics, and thus hold the latter in a rigid
position. The hub and eccentrics have the-

circular opening or hole L passing through o

the same, in which the stuffing-boxes I'l are 95
disposed_ _ o T e e e

M M represent the outer connections, and

N N the inner connections. The inner ends

of these connections are considerably larger

than the outer ends, and provided with eizen- 1c




lar openings O O and O3 0% respectively,

- which fit around the eccentrics and permit

1O

20

of the easy revolution thereof, The outer
and inner connections are provided at their
ends with cross-pieces P P, said cross-pieces
carrying the piston-rods Q Q, which are pro-
vided on their inner ends with the usual pis-
ton-heads R R, reciprocating within the eyl-
Inder 8. This cylinder is provided with a
partition T, having a central transverse hole U
to permit of the hollow shaft passing through
the same. This central hole communicates

at one point with a vertically-extendin gchan-

nel V, which terminates at the top in two op-
positely -directed laterally - extending chan-
nels W W, which communicate directly with

the respective sections of the cylinder. From

the opposite point of this central hole extends
downward a similar channel X, which like-
wise communicates with Iateral channels Y
Y, the extension of the chan nels, after leaving
the central partition, being formed upon the
mner side of the cylinder, (designated by the
letters Z Z,) and communicate at thejr extreme
ends directly with the cylinder, the inner

- 8ide being somewhat thicker than the oppo-

30

site side of the cylinder to permit of these
channels being constructed therein. By this

construction it will be seen that as steam is |

admitted into either of these opposite chan-
nels it will pass between the space formed
between the piston-heads and the partition or

~outer end of the cylinder, as the case may be,

pressing the piston-heads either outward or
inward, according to which channels Or ports
the steam passes through. For instance, if
the steam passes through the channels which
lead to the rear of the piston-heads, said pis-
ton-heads are forced outward, and as the cyl-
inder; partition, and outer hollow shaft con-
nected to said partition are revolved in uni-
son, as hereinafter more fully described, steam

‘will be next admitted to the channels leading

to the front of the piston-heads, foreing them
Inward, and at the same time forcing the
steam to the rear thereof through the chan-
nels by which it was admitted into the hollow
cylinder, and thence out of the appropriate
exhaust-ports into the casing of the engine.
The same may be said in regard to the steam
in front of the piston-heads, for, as they atre
forced outward by the pressure of the steam
from the rear, the steam in front 18 returned
through the same channels in which it en-
tered into the hollow shaft, and thence into
the casing of the engine through the appro-
priate exhaust-ports.

Having thus described how the steam is |

transferred through the central partition and
back and forward of the piston-heads, and

the alternate exhaustof the same back th rough
the channels, we will now proceed to describe
the interior mechanism of the hollow trans-
verse shaft referred to, and which is desig-
‘nated in the drawings by the letter A’ This
shaft runs transversely through the machine
and through the central partition, as before

1

hollow shaft, and is

surface with a slotted quadrant U’

-slot of the quadrant.

410,043

described, and is provided uapon opposite
points of its surface, respectively, with longi-
tudinal ports B’ B’, and near each end with
oppositely-arranged exhaust ducts or open-
ings C’ C’. Tt isalso provided with a locking
shoulder or key D’, which fits into a corre-

sponding recess E/ in the central partition,
and thus secures the same thereto. A bal-

ance-wheel ¥’ is secured upon one of the ex-
treme ends of the shaft, and within the shaft

at this end is arranged a eylindrical block 7,
provided with an inwardly-projecting pintle
or bearing-point H’.

An inner valve I’ is inserted within the
provided on its ends with
a recess J, into which the pintle I’ fits and
revolves. This valve isprovided upon its up-
per surface with an elongated sem 1-cylindrical
opening or port K’, which, when the hollow
shaft is not in motion, registers with one of
the longitudinal openings within said shaft.
Around this opening K’ is a raised rim I/, and
surrounding this rim is a second rim L7 the
space between these rims forming a recess, in

75

30

sl

which are disposed suitable curved sSprings

"M’, and upon these springs are placed suita-

ble packings N’, which, when the sleeve is
inserted within the hollow shaft, will bear
firmly against the inner surface of sald shafft.
Arranged upon the valve are annular collars
O” 07 collar O’ being upon the extreme end,
while the opposite collar is somewhat removed
from the extremity. A cut-off valve P’ is ar-
ranged within this valve I’, and is provided

with two longitudinal slots or ports Q" Q’,

and has located thereon g stop R’, adapted
to bear against the raised rim upon each side
of the longitudinal port in the valve T’
and permitting only a partial revolution of
sald cut-off valve. Thiscut-off valve 1S Tegtl-

10O

105

lated by a valve-rod S, secured to the head -

thereof, said rod passing oatward, and pro-
vided near the end thereof with s cap 1V, said
cap being formed.or provided on iis upper
Upon
the extreme end of this rod is a lever Y/, pro-
vided with a perforation v. A block W’ is
disposed between this lever and the .outer
side of the quadrant, and is provided with a
tongue or extension 1w, passing into the curved
A screw-bolt X’ passes
entirely through this block, and also thro ugh
the lever, the end passing through the lever
being provided with a winged nut Y’ and the
opposite end with a locking-nut Z’. It will
be seen that by this construction the lever is
secured adjustably to the cap, So as to be se-
cured firmly thereto at any angle. |
Fitting around the end of the valve, and
bearing against the annular collar O thereof
and upon the outside of the casing, is a ring
1,havingsecured thereto g, supporting-bracket
2, the lower end of s2id bracket being secured
to the lower half of the casin g of the machine.
The circular portion of this bracket 1S pro-
vided upon its outer side with notches 3 3.
To the extreme end of the valve is rigidly

ITO

115

I20

125
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~ secured a reverse lever 4, said 18V€1 bemn* ! inde1 carrying Wlth 16 the hollow sha,ft Whmh_’_

A |

~ or revolve the valve.
IO

from engagement by pressing upon the up-

of the

provided therein with a recess 5, in which is
secured a spring-actuated pawl 6 having. an
~inward extension 7,which works. thmucrh the
lowerslot 8 of the lever and when said spring-
actuated pawl engages either of the _notches:
circular portion of the ‘bracket the
lever is locked, and it is 1mp0881ble to turn
] “When it is desired to
reverse the same, hom ever, all that is neces-

sary to be done is simply to release the pawl

- per end and the lever 1s f1 ee to turn the valv

at pleasure.

The end of the valve is. pwwded Wlth male

- screw-threads 9, adapted to register with fe-

| .'30

s

| eonneetlon 11

‘male threads 10 upon the end of a joint or
said joint or connection being
provided with inner collars 12 12, the latterr
being connected Dby lonﬂ'ltadmal strips-1s,
thus forming._a series ,of_, open spaces.
- ting around the open’space formed between |
- the collars 12 12 is a T-shaped steam-pipe 14,
“the lower circular portion thereof extendmﬂ*
laterally from the collars of the joint or con-
‘Suitable stuffing-boxes 15 15 fit be- |
tween the circular p01t1011 of the steam-pipe
~and the upper surface of the joint or c,onnet,—j- |
tion and bear against the collars thereof.
‘Having thus descr 1ibed the construction of'
our 1mpr0ved rotary engine, we will now pro-

nection.

ceed to point out the operation of-the same.

~ To illustrate: In the first place, the longi-
- tudinal port in the cut-oft

proper are made to register.

oitudinal ports therein registers with these

_Wh_en the several ports are thus registering,
it will be observed that two of the exhaust- |

 ports which communicate with the casing of

s

the engine will be closed by the outer semi-

eyhndncal rim surrounding the port in the
valve  proper,

In this

position all of the several ports communi-
~ cate, and a free passage is gained through
- the series of pipes and V?LlV@S‘ running trans-

'Velsely through the cylinder and the par-

55

tition theleof affording means for the pas- |
In case .

sage of the. steam to the cylinder.

o _the longer channels in the partition-block
- register “with the several . ports, of course

6

the steam will be conveyed to the front faces
of the piston-heads. Steam isnow intr oduced
through the steam -

pipe.

passes through the registering slots into the
channels of “the p‘thltIO]il whexe, as above
_ stated, the longer channels are employed, the.
- steam passes fm ward of the piston-heads and. _
forees them inward, at the same tlme ﬂ'lvmﬂ" |

Fit-

valve and valve
The hollow
- shaft is then adjusted so that one of the lon-

were f01 ced mwald
Tods

while the opposlte e‘{haust-_ ’
- ports will be open; as said semi-cylindrical |
- rim does not extend far enough around to
 shut off communication between the exhausts
and the depressed side of the valve.

-‘enﬂme with but the slw‘htest dlfﬁeulty TR
-gthe revolutions be from 11ﬂ*ht to left, all tha,t,“'_..-_i_.’*-‘-.
1is necessary to be done is q1mply tovurnsaid ;.
‘valve by means of the leverin an opposite 120 - .
direction, whereby the rotation of the engine - '
will be chanfred S0 as to revolve from left to . =
“When this lever.is oper ated, it witl> - oo
'-a,lso have the effect of turning the- 3011113 or
connection 11, the same being secmed to the-

| right.

The moment. it

{ is keyed or secured to the’ partition-bloek; = -

said partition in turn being rigidly secured to =~ -

the c¢ylinder.

By the. t1me the piston-heads i
‘have reached their limit on the instroke the - L
“cylinder, partition, and hollow shaft will have

o

made a half-revolution, so- that the shorter";f_f';". |
channels in the parmtwn as well as theop-- - .

posite port of the hollow: shaft, will register
with the ports in the valve a,ncl cut-off valve,**? SR
which always remain stationary, and permit
steam to pass to the rear of the plStOIl -heads;
~and the pressure of the steam on the rear of:_
| the piston-heads will force the steam to the:
front thereof, back through the longer chan-

nels in the paltltlon-bloek into: the hollowf

‘cylinder, through the port - thereof which is
not taking steam, filling the space between -
said ]10110W shaft and the depleqsed side of 8z ]

the valve formed by the raised rim surround- " -~

‘ing the longitudinal port therein,and as.this =

rim does not entirely surround the valve two - .

of the exhaust-ports are necessarily left open,
so that the steam may be free to passinto the
‘casing of the machine, and-thence out of the .~

same through an eductwn-opemnw 16 in. the}
Sﬂ:ﬂle | S T s B PR N :,;:
T'he oper atmn 18 the same When the sholtel-'_ Ok

(,ha,nnels in the pmtltlon-block are not tak-

95.

ing steam, but are in position to. receive the}_. el e

| exha,ust f01 in this case the steam to the rear
of the plston -heads'is forced through the . - =
shorter channels: into the hollow 5hait and
‘between the inner surface of the same and
-the depressed side of the valve,as in the for- =
‘mer case,and thence outof the exhaust-ports
in. the hollow %ha,ft 0pp051te to the two Whleh-,-_f_';;j.ffj--f:._ L
_ _slots, and also with either of the oppositely- | ARSI TR
arranged channels -in the partition-block.

100 -

L To5

In the drawings I have sho‘wn the holes i
the cylinder, and - through which. the piston- - .

pass, provided: mth suitable stufﬁnn*-.-}-._;--._.:*f:':

boxes, (designated by the numerals 17 17 ,) S0as’

to prevent the-escape of steam from the two_;
divisions of the eylmder o -

IT0.

Tt will also be seen that b} ieleasmtr the .

"Splmu-aotuated pawl from - enﬂwﬁ'ement with ~

the notches upon the circular pmtwn of the =

supporting-bracket the valve I’ may be turned

at will, Lhe1 eby. enabhnﬂ the reversing of the

e

125

end of thevalve by registering secrew-threads. -~ =
The cut-off valve P’ is controlled by therod =~

'S’ so that if for any reason it is desired to -~ -
-suddenly stop the revolutions of the eylinder . . -
-'the cut-off Valve 18 tumed by mea,ns of: ﬂllS

3




10

. ;advmnta

hollow shaift.

-  the journals of the shaft..

20

s

A further advantagQ consmts in pl‘OVldlnﬂf =
feecentrws

“This is

5 foreed inward, for in that case the cylinder

35

., and  side connectmns begin to revolve, and

- gradually the distance trom the pemphmy of
39

~less, allowing,

the eccentries to the: axl1s of rotation becomes

md piston- 1”0d$ Aﬂ‘mn

of rotation is ﬂ'reater thus dlmll’llbhlﬂﬂ the

play of the plston rods.

40

45

It will be seen from the drawings that we
have further provided our 1mpr0ved engine
with a hand-wheel 18, located upon the “end
of a hollow shaft A’, for the purpose ot throw-
Ing it off a dead- ccnter if found necessary.

IIavmﬂ thus described our invention, what
we ela,un and desire tosecure by Le‘ttels Pat-

- ent of the United States, is—

50
~within said hollow shaft, the dividing-bloek,

55

60

1. The combination, with a subdivided eyl-
inder, of a hollow shaft passing through the
par tition or dividing block and tm"nmu' with
the cylinder, and a sta,tlonary valve 111(3&5@(1

hollow shaft, and valve being promded with
suitable pmts whereby steam is alternately
admitted to the front and rear faces of the
piston and exhausted alternately from said
front and rear races on each half-revolution
of the cylinder, substantially as set forth.

2. In a rotary engine, the combination of a
casing and cylinder, pistons, a partition-
block dividing said cylinder into two apart-
ments, sald block provided with oppositely-ar-
ranged channels, one of said channels com-
municating with lateral extensiohs for con-
veying the steam to the inner faces of the pis-
tons and the other channel communicating
with lateral extensions for conveying the

This necessarily cuts off all
- commumeaﬁwn between these different ports
and prevents the steam entering the cylinder.
~The lever upon the end of the valve-rod is
made adjustable within the quadrant, so as
- to suit the eonvenience of Lhe person Opel—'
'-:g&tlnﬂ" Cl
| JFrom the above dfusel 1pt1011 1t will be seen -
~ that our. 1‘0‘[&1‘} ennme posseqses manyadvan-,
;‘[&cres - L | | |
. The mgtwe power It eed uot be confined to
s steam aswater or air may be used with equal
. It will also be noted that as the
pistons take and exhaust steam alternately
“upon their front and rear faces the engine .
will be caused to rotate in arunning balance
- when in labor, also equallzuw the presqure on.

“and ' suitable side c¢onnections,
- whereby the cross-pieces which connect the
. side connections are not made to bearall the -

~strain of the piston-rods, but the strain is.
transferred to the eccentrics and the inner
circular ends of these connections.
illustrated clearly when the piston-heads are

of course, a. greater in-play of
- When the  piston-
~ headsare forced outward the side connections
~ revolve upon the. eecen’rmc and gradually
approach the point where the distance from-
- the periphery of the eccentrics and the axis

410,043

channels alternately admitting and exhaust-
‘ing the steam from the cylinder on each half- '
| revolution of the: cylinder, a hollow shaft se-
| eured tothe partition-block and prowded with
opposite longitudinal ports registering with
the eh:a;nnels of the pa;rtition-block and also =
I'provided with oppositely-arranged exhaust
ports or ducts, and a valve provided with a :
I longitudinal port, substantially as set forth.. =

3. In & rotary engine, the combination of

the casing, the eylinder, the partition-block:
provided with oppositely-arranged channels,
the hollow shaft secured to the partition-
‘block and provided with oppositely-arranged.
ports adapted to act alternately as inlet and:
outlet ports, and also provided with: oppo-
sitely-arranged exhaust ports or duets, and:
-['the valve provided with the longitudinal port |
with which: the oppmltely-ammnn*ed ports in:
| the hollow shaft alternately register, and also
having the annular collars and the rims or. -
:1"alsed portions, the springs arranged within
‘the spaces formed by said 1 rims, and the pack-
ing a,bme Sald bpll]’lﬂ’S, substantmlly as betj
:f01 th. o -

4 In a steam -engine, 1h9 (_,ombmaﬁrlon W1th- |

the valve prmrlded with a longitudinal semi-
cylindrical port, of the 'Gut'-(}ﬁ'valve' provided
with the diametrically-opposite ports, and
also having a radially-extending stop inter-
posed . between said. ports adapted to bear
against the sides of the longitudinal semi-
;cylmdueal slot in the mlve proper 511bstsm- |
itlally as set forth. |

1o

In" a rotary engine, the combination 0[“? =

cylindrical port, the cut-off valve provided
with the diametrically-opposite ports, and

also having a radially-extending stop inter-

posed between sald ports, and the valve-rod
provided with an adjustable lever, substan-
tially as set forth.

6. In a rotary engine, the combination of
the valve provided with a longitudinal semi-
cylindrical port, the cut-off valve, the valve-
rod provided with a cap upon the outer end
thereof, said cap provided with a slotted
quad mnt the lever upon the end of said rod,
the centrally—apertmed block having an in-
ward extension or tongue, the secrew-bolt, and
the nuts, 51113513::111‘51&113 as set forth.

7. In a rotary engine, the combination of
the casing, eyhnder and pistons thereof, the
hollow shaft and interior valve mechanism
provided with registering ports adapted to
permit free passage of steam alternately to
the front and rear faces of the pistons, and
the exhaustion of the steam alternately from
saldfront andrearfaces, the bracket arranged
upon the end of the valve and provided with

-notches upon its outer side, and the lever for

reversing the valve, subst&ntially as set forth.
8. In-a rotary engine, the combination of

‘the valve having one end extending laterally

from the casing of the engine and provided

- with male SGl"eW-ﬂll eads, Lhe joint or connec-

steam to the outer faces of the pistons, said | tion prowded on one end with female threads

:the valve provided Wlﬂl a longitudinal semi- =

105

I1O

115

I20
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_adapted to engage the male threads of- the'j
valve, and prowded with inner co.
strips extending between said collars, the

stuffing-boxes, and the T-—bhaped S‘team plpe,
substantlalb as set forth. :

9. In a rotary engine, the’ eombmmtmn of
the casing CGnSIStlnﬂ' of two parts provided
with meetmﬂ ﬂanﬂ‘es each of said flanges
provided with eeutrdl semi-cyvlindrical bem-—-
ings, the cylinder and plStOHb the side con-
‘nections, the eccentrics provided with later-

: - ;;l,lly_extendlnfr hubs, sald hubs bemg plOY’lded
~ with suitable flanges, and the bolts for secur-

20

~ ing said flanges to the casing of the enfrme,
15 - _

bubstantlally as set forth.

10. In a rotary engine, the *‘*ombmatmn of'
the casing, the cylinder, the partition-block

provided with oppomtely-mmnwed channels,

the hollow shaft secured to the partition-.
block, and provided with oppositely-arranged

. ports adapted to act alternately as inlet ancl

_30

outlet ports,and also provided with oppositely-
arranged exhaust portsor ducts, and the valve.
Prov ided with thelon gitudinal port, with which

the oppositely-arranged ports in the hollow

shaft alternately 160*15161 and also provided
with the raised por tion around the lontrwudl-j.

nal port, substantially as set forth.

- 11. In a rotary engine, the combination- of
a cylinder, a hollow shaft passing transversely
therethrough and turning therewith, station- | |
our own we have hereunto affixed our: 51 gna- I
| tm es in pr esence of two Wltnwses RN RH R R

. ary eccentrics located upon opposite ends of
~ the shaft on each side of said cylinder, con-

nections having inner circular openings sur-

rounding the eocentlles, and cross-piecescon-~ |
. necting The outer ends of sdid connections |
. and cmrymﬂ* plston-lodq substantlally as set
12, The combmamon of the casing the 031—

inder provided with central par tltlon having

oppositely-arranged channels, the eecentnes
.-p10v'1ded ‘Wlth latel &Hv-ews:tendmn' hubs, Sald B

llars and.

hubs provided mth sultable ﬂcmﬂes the 51def{7
having their inner ends sur- .
45 _f.:ﬁl_. 535:';5:;

connections

‘rounding said eccentri ics, the hollow shaft pro- i
vided on one end with a Jbalance-wheel, and STRRN
having arranged therein at this end a cylm-' T
drical block p10V1ded with an mwa,ldl} X~ L
tending pintle or ‘bearing-point, said hollow -
shaft also being provided with oppositely-ar- so

ranged ports adapted to act alternately as in-

let and outlet ports, and having oppositely-
‘arranged exhaust ports or: ducts, the valve
_'plovuled with the longitudinal port,. with- .
“which the 0pp051tel}f-arlﬂnwed ports in the
hollow shaft alternately register,and-alsohav- -
| ing the annular collars and the raised por- -

tion around the lon 0‘1Lud1n@1 port, the cut-off
valve, the valve-r od provided on 1ts outerend

with a cap, said cap being pmwded with &

6o

slotted quadrant, the lever upon the end of

‘said valve-rod, the centrally-apertured block .

having an inward extension or tongue,the
SCrew- bolt the nuts for securing the valves -

rod lever in its adgustable p051t10n the sup- 65 .
porting-bracket, the lever for adjusting the .
| Valve, the connection or ;|0111t provided with = -~ =
inner collars and strips extending between = .-
‘said collars, the Stufﬁng—bcmes for smd valve, =
| the T-shaped steam-pipe,and the hand-wheel

upon the end of the hollow. qhaft gubst an—p s

| tldll} as set forth. -

In testimony that we Clmm the f01 egomﬂ asfi

JAMES E. STUDLEY

-_Wltnesses as to J anes E Studley
© CHAS. B. W. RYCKMAN,
o HELLEN A. RYCKMAN,
‘Witnessesastosig natmeof RobeltC Leu y
W. C. MITCHELL :
Jo M. DRESSER B

lllllll

'ROBERT C. BERRY. | 'ﬁffjjf;   '-;5
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