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o all whom it may concern:
Be it known that I, CHARLES D. FARMER, of

. Cheboygan, in the county of Cheboygan and

State of Michigan, have invented certain new
and useful Improvementsin Rotary Engines;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it pertains to make and use if,
reference being had to the accompanying
drawings, which form partof thisspecification.

My 111ve11t10n relates to an improvement in
rotary engines, and is intended as an improve-
ment upon Patent No. 412,079, of October 1,
1889; and it relates to that class of engines
which consist of an operating-shaft having
secured to one end a disk carrying a number
of cylinders which have their piston-rods suit-
ably connected by means of pivoted rods to a
stationary point out81de of the center of said
disk., -

The objects of my invention are to add
strength and durability to the operating-shaft
by using a solid 1nstead of a hollow one, by
prowdmﬂ'smd solidshaftwith exterior grooves

- for the inlet of live steam and the 011tlet of

30

the exhaust-steam, and surrounding the shaft
with a sleeve or provide the sleeve with
grooves; to provide the revolving disk with
two chambers—one for the live steam and the
other for the exhaust—and also with inlet and
outlet ports which connect the said chambers

~with the steam-chests; to reduce the cost of
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manufacture by casting the disk and the cyl-
inders integral; to connect the piston-heads

of each pair of cylinders to a single piston-

rod; tosoconstructthe yokes which surround
the reverse-cam that the valve-rods of each
pair of steam-chests are connected to a single
yoke, 50 as to produce a parallel motion of the

rods; and, finally, to so arrange and combine

the parts that the frietion is reduced to a mini-
mum, and that only a few &team-g oints are

necessary.

Figure 1 is a vertical section of a steam-en-
gine “which embodies my invention. Fig. 2
is an end view looking in the direction of the
outside of the disk. Fig.3 is a vertical cross-
section taken upon the dotted line X X of Fig.
1, which shows the construction of the cam-
vokes and the reverse-lever. Fig. 4 is a de-
tached perspective of the shaft, showing the
inlet and outlet channels formed in the exte-

‘perspective of the perforated plate R’

rior surface thereof.
spective of the sleeve. Fig. 6 is a detached
plan view of the inlet and exhaust chests or
hoods P S. Tig. 7 is a detached perspective
of a portion of the disk D, showing the guides
J attached thereto. Fig.S isa detaehed per-
spective of the flange 0. Fig. 91is a detached

10 is a detached perspective of the disk D.

Fig.1l isa det&ched perspective of one of the_

yokes

The oper atmmshaft Cissupported in bear-
ings which are secuwd to the upper ends of
the vertical supports B, which "have their
lower ends secured to the floor of a building
or to a supporting-platform in any %mtable
manner. Secured to the outer end of the op-
erating-shaft C is the circular disk D, to
the periphery of which may be secured the
cylinders K 1n any suitable manner, but
which are preferably cast integral- with the
sald disk for the purpose of reducing its cost
of manufacture. Secured to the 0pposit-e end

of the shaft is a drive-pulley A’, which com-

municates motion by means of a belt to any
desired point. The shaft Cis provided with
the flanges B’ at each side of the bearing
C’, and which hold the shaft in its proper po-
sition. against any endwise movement. Se-
cured .to the outer ends of 1he shafts D’ are
the friction-rollers E’, upon which rests the
operating-shaft C at its outer end. Placed

loosely around the operating-shaft and

through whichit freely revolves is therevers-
ing-cam J, which is provided with a reverse-

lever T, by means of which the said cam is
given a half-revolution forthe purpose of shift-
| ing the valve-rods which are attached thereto,

and causing the live steam which is in the
steam-chests to enter the opposite ends of
the cyhndem, and thus reverse the motion of
the engine.

The eylmdels E and steam-chests R are of
the ordinary construction, and are provided
withinlet and outlet ports of the usual form,
and do not therefore need any further de-
scription in'this connection. The valve-rods
F’ of each pair of chests R have their inner
ends connected to a yoke. 'These yokes con-

sist of the parallel bearing-surfaces G’, which
have their outer ends connected by meansof
thescrew-rods I, which are provided withnuts
placed upon the outer and inner sides of the

Fig. 5 is a detached per-

Fig.
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said bearing-surfaces G’, and by means of

which they are adjusfed in relation to: each

other and to the cam J. Projecting outward

- from the disk D are the guides I” ,’which auide

10

the inner ends of the valve-rods adjacent to
the yokes.

struction here shown and connecting the

valve-rods of each pair of steam-chests to a

single yoke, ashere shown, the valve-rods are
given a uniform and parallel motion at all
times. The piston-rods G extend entirely
across the outer face of the dlsk D, and have

their opposite ends fastened to the piston-

r48

30

35

40

~ this- portion of: the shaft C is the sleeve I,
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heads of opposite cylinders, as here shown,

and havesecured to them the cross-heads H, to

which are pivoted at their inner ends the

connecting rods or links K, which have their

outerrends-pivoted upon- a stationary pin:L,

which:is adjustably secured in the upperend

of the vertical support M. This bearing-
point: L is-placed beyond or outside of the

center of the-disk D, preferably one-half the

distance traveled by the said piston-rods.

Extending outward from tlie disk D updn:

its outer face are the supports J’, through
which the piston-rods G freelyi'move,- and to

which the inner ends of the guiding-rods K’
are secured, and which have their outer ends

fastened to the inner ends of the cylinders E.

The cross-heads H, which are secured- to the
piston-rods G, slide upon and are guided by
- It will be readily understood
that the pin L being placed . outside-or be-:
yond the cenfer of: the disk D, when steam is
admitted to the eylindersand the piston-rods
H reciprocate the disk D is revolved through
the medium of the connecting rods or links-

these rods K’..

K, which are attached at opposite ends to the
cross-heads of the plston-rodq and to the said

pin-L..

Either the opemtmg—shaft Cor the sleeve

I is provided at its inner end with: the chan-
nels or grooves L’ M’, through. which live
steam .is:admitted to the cyhnders_ and the

exhaust-steam withdrawn therefrom, in the:

manner hereinafter described. Surrounding

which: has upon- its inner end the flange or
disk:0, into and through which the operat-

mg-shafb C passes, and “which- flange is pref-

erably formed integral with the sleeve I

Formed in the inner face of the flange O is.
a chamber N’, into which live steam passes
through: the- channel or groove L/, made in

the: opemtmn'-shat‘t C, and through the open-
ing O/, made in the ﬂann'e 0. . Extending
dlally throu*trh the ﬂa,nfre O and’ connecting

" at their inner ends Wlth the chamber N’ are

the live-steam channels or openings P/, which |

connect at their upper ends with the open-
ings Q’, made in the disk D, and which con-

nect:at the1r outer ends with the steam-chests.

R. The inner wall of the chamber N’ is
formed- by the- circular plate R’, which is

placed: within- an annular recess formed in
the inner face of the flange O, and secured.

By forming these yokes of the con-
the inner wall of the said chamber.

I at this: pointy

I'a-

485,903

through the flange O is an opening §’; through
which steam passes from the exhaust—chann el
M’, which is formed in the shaft C, and this

opening is closed against communication

with the chamber N’ by means of the annu-
lar flange "1V, which extends outward from
This
opening S’ is continued on through the plate
R’, which forms the outer wall of the cham-

| ber N’, and connects at its inner end with

the exhaust-chamber U’, made in the inner

face of the disk D.. Connecting with "the
‘chamber U’ at their inner ends are the ra-

dial channels or openings V', which have
thelr upper ends connecting with the steam-

chests: R. The flange. O fits: into. a recess
formed in the inner face of the'disk D out-
gide of the exhaust-chamber U’ and pro-
vided with a packing of any suilable sub-
stance, and which flange-is bolted to the disk:

D. Suitable packing is also provided: be-
tween the plate R’ and the flange O and
around the inner end of the operating-shaft,

which passes through the flange O and the
disk D, and has a cap W’ secured. to its outer
end by means of a screw, and which assists
in holding the said shaft in its proper posi-

tion'in the flange O and the disk D.

ThechannelM’, which conductsthe exha‘.ust-

steam from the exhaust-cllamber U/, formed.

in the inner face of the disk D, is madelonger
than the channel 1./,

live steam to the live-steam chamber N’,and
the sleeve I, which is preferably formed as a
part of the ﬂa,nﬂ'e O, and which surrounds the

shaft C, is plovlded with the opening X’,
which comminicates with the exhaust chan-

nel or groove'M’ and with the opening Y’,
‘which connects with the channel or groove
I/, which conducts live steam to the cylinder:

whlch conduets the:
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Secured to and su pported upon the platform: .

:A fastened to the upper-ends of the vertical-
supports B, is the stationary inlet chest'or
‘hood S, which surrounds the-sleeve I,-and
‘Wwhich is provided with-an annular chamber
Z' and with an inlet-opening A’’.
or hood S i8 provided with the ordinary stuff-
ing-box at its outer end, by means of which a
i;steam—twht joint.is made around the sleeve
also supported: upon this® .-
platforn 1s a ' movable hood or chest P, which
surrounds the sleeve I, and is: prowded ‘with-
an interior annular chamber B, and at-its
outer end with-the ordinary" stuﬁinﬂ' box:for
forming a steam-tight joint at’ this
Formed, prefer a,bly, in the under:side of this:
hood or chest P is:an exhaust-outlet C”’..
Thus it will be seen that the opening-X!;
formed in the sleeve 1, communicates: WIth‘ '
the annular chamber: B’ ', formed in thechest’
P, and with the groove M’ made in the exte-'
rior surface of the shaft.C, and that the open-
ing Y/, also made in the sleeve. I, communi-

cafes- mth theannular chambel formed in-the

‘point;-

110

Thigchest

11§
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chestorhoed S, and with'the groove L’; formed- . o
in the shaft C. Theinner endof the hoodor -

thereln 111 a,ny suitable manner;- also made | chest S'is prowded with'an annular groove,;-:




~and the adjacent end of the hood or chest P |

I0
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with a projecting flange which fits into the

sald groove, and a packing placed between |
them, whereby a steam-tight joint is formed-
‘around the sleeve I at this point.

Extending
inward adjacent to the outer sides of the
hoods P and S are the horizontal rods D’’,
which have their inner ends suitably secured
tothebearings C’. The hoods P and S are pro-
vided with suitable loops or eyelets through
which these rods pass, and placed upon the
rods are screw-nuts by means of which the
hood P and the stuffing-boxes at each end of

the said hoods are securely clamped and held |

in their proper relation to each other. By

means of this construction the hollow shaft

which is used in the patent above referred
to 18 done away with and a solid shaft placed
in 1ts stead, whereby the said shaft is much

stronger and much more durable than a hol-

low shaft. This construction also does away
with a great many of the steam-joints and
packings which are necessary where a hollow
shaft is used for conducting the steam tothe
cylinders, and the heating of boxes thereby
greatly reduced. Extending upward from
the supports B or the floor A are the rods
E”’, which are provided at their upper ends
with projecting pins which form stops for the

reverse-lever 1" when it is ihrown to either

side for the purpose of reversing the motion
of the engine.
Live steam is admitted through the pipe

A ’;which 1s provided with an ordinary throt-

35

tle or valve for regulating the amount of
steam passing through it into the chest or

hood 8, through the live-steam channel or |

- groove L/, formed in the shaft C, through the

40

opening O, made in the flange O, into the
live-steam chamber N’, and thence through
the openings P’ Q' to the steam-chests. The

exhaust-steam passes from the steam-chests

~through the opening V’ into the exhaust-

45

chamber U’, made in the inner face of the
disk D, through the opening T/, made in the
flange O, to the exhaust groove or channel
M’, made in the shaft C, and thence to the
annular chamber formed in the hood or chest
P, and out through the exhaust-pipe con-
nected therewith. -

Having thus described my invention, I
claim— : .

1. In a rotary engine, the combination of a

. rotary shatft having longitudinal external live

and exhaust steam channels, a sleeve sur-
rounding the said shatt and revolving there-

with, which forms the outer walls of said

- channels, the sald sleeve having inlet and

50

outlet ports for liveand exhaust steam, a disk
secured to the said shaft having channels
which connect with said channelsin the shaft,

ordinary ecylinders and steam-chests con-
nected to the said disk, and piston and cut- |

off rods, substantially asshown and described.
2. In a rotary engine, the combination of
the operating-shaft provided with live-steam

channels, the sleeve which surrounds it and |

which is provided with an inlet-opening, the
disk secured to the outer end of the shaft car-
rying ordinary cylinders and provided with
live-steam channels, the piston-heads, and
two piston-rods which connect at their outer
ends, respectively, to the piston-heads of op-
posite cylinders, the stationary pin placed

outside or beyond the center of the disk, and

the connecting links or rods which are con-

nected at opposite ends, respectively, to the

sald piston-rods, substantially as shown.

3. In a rotary engine, the combination of
the operating-shaft provided with live-steam
channels, a sleeve which surrounds it and

3
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which is provided with an inlet-opening, the -

disk secured to the outer end thereof carry-
ing ordinary cylinders and provided with

channels which conduct the steam from the

said groove made in the operating-shaft tothe
cylinders, the piston-rods which extend en-

tirely across the outer face of the disk and
connectedatopposite ends to the piston-heads,

the guiding-rods which are supported adja- |

cent thereto, the cross-heads secured to the
piston-rods, the pin which is supported out-

the said cross-heads and to the pin, substan-
tially as described. | |

4., In a rotary engine, the combination of
the operating-shaft provided with inlet and

1 outlet channels, the sleeve which surrounds

it, and which 18 provided with inlet and out-
let ports, the disk secured to the outer end

Qo

‘side of the center of the disk, and connecting-
‘rods which are connected at opposite ends of

95

IO

thereof carrying ordinary operating-cylin- -

ders and provided with channels which con-
nect with the steam-chest of said cylinders
and with the exhaust-steam grooves of the
shatt, the flange secured to the said disk pro-
vided with a chamber which connects with
the live-steam channels of the shaft, the disk

provided with an exhaust-chamber, and a

plate which is placed around the shaft and
in between the said exhaust and live steam
chambers, substantially as specified.

5. The combination, in a rotary engine, of

105
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the operating-shaft provided with a live- -

steam channel, a sleeve surrounding the said

IIf

shaft, the disk secured toitsouterend carry- -

1ng operating-cylinders and steam-chests and
provided with channels which connect gaid
live-steam channel of the shaft and with the

steam-chests, thereverse-cam which is placed

loosely around the said sleeve, the yokes pro-
vided with two bearing-surfaces, the rods
which connectthem atopposite ends, and the

valve-rods of opposite chests connected, re-

spectively, to the said operating-surfaces,

120

125
whereby the rods are given a parallel and -

‘uniform movement, substantially as specified.

Intestimony whereof I affix my signature in

presence of two witnesses.
CHARLES D. FARMER.

Witnesges: ' |
| ‘WM. P. DE KLYNE.
 R. ROBINSON,
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