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(Nu 1119{1&1 |

To aZZ wham zt ma&y ct;?icern- e
Be it known that- I, GEORGE ]] HIBBARD

of Evanston, in the eounty of Cookand State |

-of Illinois, a citizen of the United States of
5 Amerlea hmre invented certain new and use-
ful Tmpr ovements in Rot&ry Engines, of which
~ the following, in connection. with the accom-
- pa,nymg drawings, is a Spemﬁcatlou -

-In the drawings, Figure 1 is a side view of

- omy mventlon - Fig. 2is an edge view of the
.- same. Fig.-3isa Slde VleW of the side oppo-
- site that shown in Fig. 1. TFig. 4 is a verti-
* cal section in the pl:sme of the meetmﬂ edges
15 ‘of the cylinder-sections. Fig. 5'is a sectlon
in the plane of the line x# #, and Fig. 6 is a
face view of the cam for actuatmg the eut off
mechajmsmi S |
Like letters of referenee mdlmte llke palts
A 1epresents the cylinder. This cylinder
s made in two parts or seetlons @ a, each
hzwmg circular perimeters, ﬂanwed as shown.
- atdd, for connection to each other by means
" of bolts and nuts or other suitable fastenings.
2 5 The sections ¢ ¢-are concavo-convex. between
thelr central portions, b b, and the flanges «"
as shown, thus formmg an inclosed or mteuor |
~annular Spaee or cy]mder— chamber, «”’; but
~while the. ﬂanges « ¢ are in --311110131011 w1th__

L 30 each other the parts b b do not meet, a space,
D, existing between them, which - 15 ﬁlled in |

the manner hereinafter descrlbed |
"B is a rotary shaft passing ]10117011tally
throuﬂ'h the center of the cylinder A.

“the space 0/, dividing it into two anmﬂali
- chambers, a,s 18 clea,rlv shown in: Fw 5. This
flange termmates at the chamber " and sepa-
40 ‘rates that chamber from the chamber in which
~the flange is located, excepting that the cham-
‘ber on one side of the ﬂanﬂ*e communicates
with the chamber a” thr 0110*11 a port, ¢, in the:
~ flange, and the ¢hamber on the 01}]161 Slde of

: 45 the flange commumcates with the chamber o

through a port, ¢, also in the flange. These
~‘ports are separ ated from each othel as shown
~and by a piston-head and slldmg eyhndel—

headS, ‘L]tﬁl‘ll"bt@ly, as helennftel explmned

. J . I-. . |

|

'. _Such movement

'[ chamber «

D D are paekmﬂ rmgs fO:L ]_3"1;'[3111]]0 the
joint between the cylinder and the ﬂ%nge C.

awamst the flange C.

E 18 the 111duct1011 p01t and E" the e*s;:hmust B
. 55
bushlm I, arranged between the ports Band .
F', and d 4 are ports in the said box or bush-

~Fis a four-way valve 100-‘1,ted in a .box or

ROTARY ENGINE Sl

ing, one- 1116@13111& the port E and the other the -;;__f |

RSO 10 one side of a rotary steam-engine embodylnb | port B, and e, ¢, €’y and ¢ are ports, also in
e T ‘the S&ld bushmg, and located for- bemﬂ alter-
nately opened and closed by the valve F, as
‘will hereinafter be more fully explained.
and G’ are steam channels. or ducts one oi
~which is entered by the ports eand ¢ and. en-
| ters the chamber " on one side of the flange
G, and the other of Wh__lCh has the like rela- -
131011 with the ports ¢’ and ¢” and the other
H is a piston in the ~ = -
"and- rlgldlyfwstened tothe flange C.

side of the said flange.

ITare wings or pockets on one side of the

eylinder A, and I’ T are sliding plates or cyl-
Theseheads

inder heads in the said pockets. .
move entlrely across the cylinder-chamber «”,

eral arm or finger extending into a slot in the

{ plate I, so thaf the said plate will be 1(:‘:(311)10 :
cated as the said arm is vibrated.
L is a erank-shaft or rocker having a r10*1d"__
arm, I/, theupper end of which carries a roller,
g, Flg 3 entering the groove of the cam J.
rigid arm, 1", the
lower end of which has a Jateral ﬁllﬂel entel-:_
|ing the ¢lot of the arm K. By this 1 means, as-
-the shaft B is rotated, the plates T’ T’ will be
moved across and retmeted from the chamber =
‘«’, one after the other in regular order, always
movmg in behind or back: of the plston Hand
out in- front of it, and at no time obstructing
111 the example shown' uhere -

The said shaft also has

its movement.
are three plates I' T, arranged at about equal

dlstance% *Lp‘ut fl om G’LG]I othe]

111 functlon

D’ DY are screws for lloldmﬂ 1]16 111:1gs DD o

60

‘which is slotted, as shown at f f, to pelmlt R
These plates serve as eylin-
der-heads, one after the other, in the manner
| helemaftel more fully eXplamed | R
J isan extemal ﬂ‘lOOTGd cam rlgldly a,pphed' R
'to the shaft B. = - DRI
I Kisa v:tbmtmﬂ slotbed arm pwoted Ett its
| Tower end, and hawng at its upper end a lat-

80 =



~ they are equivalent to a cylinder-head; but
© as the piston H moves in an annular chamber |
and continuously.in the same direction, while |
the position of the induction-valve is un- i
changed, the heads must be shifted out of the
- path “of the piston as it approaches them and

5

into its path as it leaves them; but one or

 the other is always 1n-a ]_)081131011 to serve as |
The location of the ports ¢ |

:rq and ¢ with 1espect to the plates 1" 1" con- |

a eylmdel -head.

- tributes to this 168111‘(; as w111 her eunf‘re] more
o fully appear. |

off mechanism;
-will explain the operation of the p'u:'ts now de- |
. scribed, as - they are operative by themselves |

o .111dependently of the cut-off mechanism, and |
- as the description of the operation of the pa;rts
S now descmbed will aid in the understandmo

1In connection with thls engine I employ eut |

but before. deSCllbll]ﬁ that If—'mnt I

of the cut-off mechanism.

- The steam, which enters thr ouﬂh the port |
E, passes thr Ouoh the port d, fmd s deflected |

- by the valve I‘ through the port e and Into

- the channel G, When the valve I is arranged |
‘From the channel G The |
- steam passes into that part of the chamber b’ |
© . whichis nextthel eto.’ Thellce 1tpasses through. |
“the port ¢’ into the chamber «”

R 30

35t

40

45

5O
front of 1t.

55

60

a8 shown in Flﬂ

the port ¢” and the e*;:haust .

ing behind the piston,

tached to the flange C, in'which are the said
ports.
around in the chamber «¢”, the steam in front
of the cylinder being dlschfuﬂed through the
port e. 'This movement of the piston rotates
the shaft B, and on the shaft the drive-wheel
for conveying motion to other machinery is
to be mounted. This rotation of the shaft,
as before explained, throws in a plate or head
I’ behind the piston, as the latter advances,
and draws out a 1:)1%136 or head in front of" it,
so that the steam is always live or active be-
hind the piston and dead or exhausted in
By this means the shaft B is rap-
idly and continuously moved. It should be
remembered that the steam-port behind the
piston is always in communication with the
channels through which the steam enters, and
that the port in front of the piston is ajlway%
in communication with the eduction-port I.
To reverse the engine, turn the valve I‘ SO as
to close the porte and open the port ¢, there-
by also opening the port ¢’ and closmg the
port ¢, and converting the induction-ducts

~into discharging-channels, and vice versa.

Misa 10ta1y erooved eam rigidly attached

- to the shatt B, and M" 18 the groove.in the said

65

Calll.

o , thence throucrh_ .
- theport cinto the channel G, ‘and out throuﬂh- :
"When ‘the |
~ steam enters the chamber «”, it finds the Pis- |
. ton H therein, and also a cylinder-head I’, ex- |
~ tending wholly across-the chamber «” and be-

- hind the piston; and the steam enters between
these parts, the place of entrance always be-
o as: the plstou 18- located
~ between the ports ¢ and ¢, and is rigidly at-

Consequently th(, piston 1s driven |

| rated quadrant, 7.
() 18 slotted, as shown at.m.
‘| vers pass up behind the quadmnt k, as- llldl o
- eated in Fig. 2.

ogroove M.
N is vibr ated and the pitman S is moved up
and down and slightly vibrated as its lower =
pin passes through the slot m, which standsin -

‘The upper - ‘

282,020

This link is fulerumed on astud or beax ing, i, SRR
projecting from the cylinder A, and in c;w:';lzl a
manner as not to close the slot 4. o |

'O i a pitman or connecting-arm 30111uec1 at

its upper end to one end of the lever N, and
| provided on its lower end with a finger or roll-

| er, ¢, entering the groove M. :
;pmt of thearm 0 passes 1T ee]y thl 011ﬂh Q fmed o

75

ftached to the: 5p111dle 4’ 01 the valve If. “The
| upper end of this leveris provided with ayield-
| 1ng bar or catceh, E

The central

guide, I’.
Q is the rever sing level Whle]l is rig 1(115? at-

engag ing a. Selmted quad

70[

Q" is the but off 16V61 wlu ch tums f1 eely on

the said spindle, and is pl ovided on its upper

Both of thesele-

end with @ yielding cateh, 7, resting in a ser- o o
The lowel end of thelever
85

Risa slotted link rln*ldly "lt‘t&(ﬂled to the.

freely from a pin, n, and pwoted or Jmnted at
its lower end to the lever Q. -

S is 2 pitman having on its uppel end alat i e
eral pin projecting thr ouﬂh thelinks Rand R, .
and on its lowel end a 11]§6 1:)111 p1 Q]ectmﬂ
| through the slots m and k. -

| Spmdle I, and R"1s a slotted link: depending = .
90 ol I'

As the shaft B is rotated 1t 1"013‘11368 the cam

an ineclined p051t1011 as. Shown
end of the pitman S vibrates the link R as
the upper pin on this pitman passes through

the slot in that link and through the slot in

the link R/, the latter of which is inclined

and fixed so long as the cateh & engages the

quadrant £, and the link R being rigid on the
spindle ¢, the valve I is thus rocked and cuts
off the steam to a greater or less extent. By
shifting the 1)081131011 of the lever Q the ex-

tent to which the steam will be cut off may be

:M and the arm O isthus moved up and down:- .
as 1t is engaged by the said cam or enters the - -
~By this means the link or lever .

105

110

varied, as the pitman S will have a longer or

shmter stroke, according to the distance of

its lower end fl om the fulcrum of thelever N;

also, the link R will be more or less 11101111@(1

aecordmn to the position of the said levels

To reverse the engine, shift the positions of
the levers Q and Q'with relation toeach other.
This shifting is permitted for the reason that
the link R’ is merely suspended. from the pin
n, and because the levers and linksare slotted
and arranged in the manner shown and de-
scribed. = By cutting off the steam I utilize the
expansive force thereof after the cutting off,

115

IQQ

125

as in engines having a reciprocating p1st011

workingin connection with cut-off mechanism.

1t Wlll be perceived that Velyllttle packing
is necessary, and that there is little friction.
The plllﬁl(}lp‘ﬂ features of my invention, how-

N ig a link or ley er, in xx]noh is a slot, h. | ever, are the automatically-shifting cy]mdel-

I30



“seribed, as will heremafter appear.

;he%ds employed 1n Connectlon Wlth the cylln— |

der, piston, and steam-ducts; but I intend also
to claim many of the details shown and de-

szmﬂ* thus described my 111%11131011 What

3 The com‘bm&twn in a rot&ry engine, of
the mov:zbble valve B and six-ported box or.
‘bushing ¥, in connection with induction and
eductlon ports and means for shifting the po- 35
sition of the Smd valve with I’Gl’LtI*OIl to the

- I claim as new, and deswe to Secure by Letters said ports, substfmtlally as and -for the pur-
- Patent, is— : '

" through the said ports, the three laterally-mov-
able cylinder-heads 1’ I/, arranged to move

- . 20 across the chamber ¢”, the mductlon and educ- |

' the annular cylinder- chfl,mber «”, the rotary

10
- and hmvmﬂ in 1t the two ports ¢ and ¢ 1)0‘511-'i

entering the perimeter of the said ﬂanne and
| _olaenmcr in opposite sides thereof, the space ’
.on meh side of the said ﬂf;mge, and separated
from the chamber «” by means of the said |
- flange; excepting the communication of the

1. The ombmatlon in a rotm‘y eunme, of

flange or diaphragm C, carrying the plstou H,

said chamber and spaces with each ‘other

_tlon ports and ehzmnels and means for shift-

e 30

a rotary cam on the drwmn -shaft, the Valve
T,
| _:therem six ports, the 111(111(3131011 port H &nd
' the exhaust E', ::md cut-off arms, links, and le-

g the heads I I’ in and out of the ch%mber |
, for the purposes set forth. |
2 The combination, in a rotary 611*3"11]6 of.

lomted in a bo*t or bushmﬂ* F" having

vers operating in connection with the saJld cam
and valve, SIlet‘Llltl::ﬂ]y as. zmd for the 1’}111-
poqes qetr fmth | | | o |

poses Speclﬁed | --

4. The combination, in a 1‘0‘(&1?’ enﬂme, of
the shaft B, the cam ”\i[ rigidly mounted on 40 o
the gsaid shaft the mov: Lble valve F, the pit-
men Pand S, the levers H and Q, and thelinks
R and R/, substmntml]y as. 'md fOr the plll- g

1 poses speclﬁed o R
5. The GOHlblHELthll in a romry engine, of 45 -

13116 shatft B, the cam M rigidly mc}unted on
‘the said 511aft the movable valve F, the pit-
men P and S, tht,levc,rs N and Q, and thelinks
Rand R substmntmlly as zmd for the purposes_
spemﬁed - - .50
6. The combmatlou in a 10tfi.ry enﬂme, of
the shaft B, the cam M the valve F, the pit-
men P and S the le*vers N, Q, and Q/, the links .
R and B’ and means for tempormﬂy locking . -
“the. levers Q and Q, subqtantmlly as ::md fm 55
the. purpo&es spemﬁed - R N

R GDORGF D HIB]PARD
\«Vltnesses -- '
" N. COWL:DS

W. S. BAK ER;""
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