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To all whom it may concermn:

Be it known that I, FRANK J. FETTE, a Gltl—

zen of the United States ,residing at Indlanap-

olis, in the county of Marion and State of In-

diana, have invented certain new and useful
Improvements in Engines; and I do declare
the following to be a full clear and exact de-
scription of the mventlon such as will enable
others skilled in the arf to ‘which it appertains
to make and use the same, reference being
had to the accompanying drawings, and to the

letters of reference marked thereon, whleh”

form a part of this specification.

My invention relatestothat classof engines

in which a piston working in a cylinder is
acted upon Dby steam, gas, or fluid pressure

to produce motion and power for operating

machinery or for other purposes; and it has
reference particularly to the power-cylinders,

the pistons, and to the means for transmit-

ting power to the rotatory cr anks of the main
driving-shaft of such engines. It consists in
useful improvements in the construction of

‘the cylinder, the pistons, and in the means

by which the power is transmitted from the
pistons to the driving-shaft and in the parts
and combination a,nd arrangement of parts
hereinafter more fully descl lbed, and pomted

- out in the claims.
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My object 1s to pwwde an euﬂ*me of im-
proved construction which shall “utilize the
steam or other force to the greatest advan-
tage, and therefore the most economwally in
producing power, by employmﬂ' the steam or
ogs expansively to its maximum pra,ctlc&ble
11m1t thus effecting a great saving in operat-
Ing expense. ThIS ob;]ect 18 attamed in my
mventlon in which the steam entering the
cylinder acts upon two plstons and transmits
the power to two eranks upon the same shaft,
converting rempl ocating intorotative motion.

My mventlon 18, furthermore, cheaply con-

structed and is durable and egonomwal m
maintenance.

Referring tothe d1 awmws, in Wthh hke let-
ters of reference designate the same parts in.
the several views, Flwure 1 represeuts a side

elevatlon of an engine constl ucted in accord-

ance with my mventlon Fig. 2, an end ele-

a top plan view; Fig. 4, a vertical transverse
sectional view throucrh the center of the cyl-
inder; KFig. 5, avertwal longitudinal sectional
view thrmwh the eylinder; Fig. 6, a side view
of a p1ston and its rocking arm. ‘and a frag-
mentary portion of the cylmde1 in half-sec-
tion, and Fig. 7 a transverse sectlonal view
of a flaﬂ'ment of the cylinder.

In carrying out my invention I employ such
material as may be best suited for the several
parts, and I apply any type of valves and
valve mechanism as may be desired for con-
trolling the admission of steam or other simi-
lar force to thecylinder and releasing it there-
from, as the valves and their opemtmw mech-
anism which are adapted for steam or gas en-

gines are applicable to my mventlon with
-slwht modifications in arrangement to con-

form to the supply and exhaust ports of my
cylinder.

The cylinder A is made in the form of an
annulartube, the bore A*being preferably cir-
cular and is continuous throughout the ring
so that a piston working thereln travels in 2

semicircular direction aboub an axis situated
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at the center of the ring-shaped cylinder.

Thus the pistons have an oscillatory motion

considered in connection with their connect-
ed arms and axis.

venience in boring and other wise finishing if,
as in two parts, as.shown, and provided w1th

The cylinder may be made
‘in any suitable- number of sections for con-

8o

flanges A, by which they are connected by .

suitable bolts., At opposite points are port-
openings A% A% and hh, the first two of which
| may be used both for ingress and egress of
steam or gas or for ingress alone, whlle the
two lattel may be u%ed for egress, according

to the type of valve or valves used. Midway

between the ports A® A® at each side is an
opening « in the cylinder, through which the

arm ¥ or I’ works. A smtable main frame,

as C, is preferably. cast adapted either for a
horlzontal or for a Vertlcal engine, and hav-
The cyl-
inder is suitably Secured rigidly to-the main

ing suitable bearings, as C' and C°.

frame, so that the axis about which the pis-

| tons D E oscillate is parallel to the axis of

Qo
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the main drwmg—shafb B of the engine. Suifs

so vation looking toward the cyhnder, Fig. 3, | able covered opemnﬂ's are- preferably pro- 100
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+ shafts and with relation to the
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vided at or near each port A? A3 to gain ac- | tate about their axis. When the crank I is

cess to the piston-heads when adjusting the
packing.

Two truncated pistons D and E are applied
to a eylinder, the two being alike and oeccu-

pying in their travel the whole bore of the |

cylinder except a small clearance-space at
each port-opening corresponding to the space
between a piston and a cylinder-head of the
ordinary type of straight-bore eylinder. The
length of each piston is determined by the
length of the crank on the main driving-
shaft and the corresponding length of the bore
of the cylinder. Each piston has a curved
body portion, preferably hollow, to each end
of which is a packed head d, fitting the bore
of the cylinder, while the body portion is

“somewhat smaller. The distance between the

two heads is such that each head shall travel
from the adjacent admission-port a distance
equal to twice the length of the erank on the
driving-shaft. |

The rocking arms IF and I’ are alike and
are securely attached to a rocking shaft G or
G', extending therefrom to the longitudinal
center of the pistons, to which they are se-
curely attached, or they may be formed inte-
grally with the pistons, or they may each be
attached to a disk web b or U, the latter be-
ing secured to the rocking shafts. Ball-bear-
ings ¢ may be interposed between the disks
and suitable adjusting mechanism may be
applied to the outer ends of the rocking
shafts to compensate for end wear.

A rocking arm G*® of suitable length is
firmly secured to the shaft G and a like arm
G*to the shaft G', each having at the free end
a suitable wrist-pin f. These arms, if desired,
may be situated at the inner ends of the
shafts, the main shaft-cranks being adapted
thereto. Theshafts G G'are mounted in suit-
able bearings, as C'. In locating the posi-
tions of the arms G* G® radially on their axial
pistons the
pistons are set in mid-stroke and both arms
seb s0 as to project from the axis in the same
direction in a line drawn through the center
of the axis and the center of the pins £, said
line being at a right angle te a line drawn
through the center of the pins f and the cen-
ter of the main driving-shaft BB, the cranks
I.I" being at the same time set at a right
angle to the last-mentioned line, but project-

ing from their axis in opposite directions.

In these positions the length of the connect-
ing-rods II IT' is obtained. The cranks and
connecting-rods are of the usual form of con-
struction. A suitable balance-wheel J is se-
cured to the main shaft I3 and may be used
as a driving-wheel. It will thus be apparent
that the piston D, the arm I, the arm G3, and
crank I move in unison, while corresponding
members at- the opposite side of the engine
move in unison, the arms G? and G having
a swinging or reciprocating motion in oppo-
site directions, while the cranks I and I’ ro-

!

at the dead-center nearest the cylinder and
the crank I' at the opposite dead-center, the
pistons are at their limit of stroke, the ends
w and v in Fig. 5 being adjacent at the port.

Inoperationletit be assumed that, asshown
in Fig. 5, the ends m and n of the pistons are
receding in opposite directions, steam having
been admitted between them through the ad-
jacent port. Thus the same force ordinarily
applied to one piston and crank is here ap-
plied totwo pistonsand eranks. At, say, half-
stroke the expansion has been double that of
the single-piston engine, and consequently of

' less force against each piston; but this is

equalized by reason of the lesser force acting
upon two instead of one lever or main crank.
To the mechanie, therefore, the advantages
will be obvious. '

In the foregoing description while I use the
term ‘““eylinder” asapplied to the memberin

which the pistons operate, because of the

bore therein being continuous and designed
to receive but a single charge at the begin-
ning of each stroke of the two pistons, it may
be considered as a pair of curved cylinders,
each having its ends connected to the other,
but with a communication between the two,
sothat the single charge enters both eylinders
with equal force at each junction of the two
cylinders. Thus the vital funection of my in-

vention lies in applying a given force to a

plurality of cranks on the same shaft through
the medium of a plurality of pistons acted
upon by the actuating force, as steam, where-
by the power of the given quantity of steam
1s multiplied. In lieu of the two curved eyl-
inders I may therefore employ two straight-

bore parallel cylinders connected by a port

at each end and suitable connecting mechan-
ism adapted to operate the cranks described.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— |

1. In an engine, the combination of the an-
nular eylinder circalar in cross-section and
having a continuous bore therethrough pro-
vided with the two diametrically opposite
apertures or armways at the inner periphery
and having the two diametrically opposite
port-openings arranged at right angles to said
armways, the two truncated pistons in said
cylinder each having two packed heads, the
disks mounted upon rock-shafts and centrally
within the circle formed by said cylinder, the
arms connecting each a disk with a piston,
the ball-bearings between said disks, and the
rocking arms on said shafts connecting the
pitmen, substantially asshown and desecribed.

2. In anengine, the combination of the con-
tinuous annular cylinder constructed in sec-
tlonsand having the oppositely-disposed arm-
ways communicating therewith and the port-
openings situate at right angles to said arm-
ways, the truncated pistons, valves and con-
trolling mechanism for said port-openings,
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the shafts at opposite sides of said cylinder, | . In testimony whereof I affix my signature
the disks at the inner end of said shafts, the | in presence of two witnesses.
arms connecting said disks with said pistons, |
antifrictional ball or roller bearings between N
5 said disks, and the arms at the outer ends of Witnesses: .
- said shafts connecting the pitmien, substan- | WM. H. PAYNE,
tially as shown and described. , | AUGUST UHLMANN,

FRANK J. FETTE.
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