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To all whom it may Conceri:
Be it known that I, Douia C. PUTNAM, of

Wayne Centre, in the county of Wayne and
State of New York, have invented a new and
improved Oscillating Engine, of which the
following is a fuall, clear, and exact descrip-
tion. . A

My invention relates to engines of the 0s-
cillating type, and has for its object to pro-
mote simplicity and durability 1n their con-
struetion and use, and secnre accurate regula-
tion of thesteam supply and exhaust by means
of a slide-valve operated by a link-motion.

The invention consists in certain novel fea-
tures of construction and- combinations of
parts of the engine, all as hereinafter fully de-

seribed and elaimed.

" Reference is to be had to the accompanying
ication,

>0 in which similar letters of reference indicate
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sorresponding parts in all the figures.
- Figurel isapartly sectional side elevation of
my improved oscillating engine. Fig.21s a
plan view with parts broken away and the
steam-chest in horizontal section. Fig. 51sa
transverse sectional elevation about atthe cen-
ter of the cylinder. Fig. 4 is an under side
view of the valve; and Fig. 5 is a sectional
plan view of the valve-chest, showing the
valve-seats. o |
The letter A indicates the engine bed or
frame, in the sides of which are jogrnaled the
opposite trunnions b b of the cylinder B, to
which are fixed by suitable brackets, ¢, the
opposite guides G, 1n which the cross-head D
slides, the piston-rod E passing through a
stuffing-box, e, to connect with the piston F,
which moves in the rocking eylinder in aman-
ner common with oscillating engines. The
eross-head D has connection by crank-arms G
with a shaft, H, which1s journaled in the bed
A, and carries at one end the fly-wheel or
helt-wheel H’, and at its other end is fitted
with two eccentrics, I J, which connect by
suitable straps and the rods ¢ and j, respect-
ively, with the opposite ends of a link, K, to
which is fixed a cross-piece, k, having a piv-
otal connection at &' with the lower end of a

" rod, L, the other end of whieh is connected to

one arm of an elbow-lever, M, which is piv-
oted at m to a post or Support, M, fixed tothe

 bed A, and connects by its other arm with a
rod, 1/, which is pivoted at I to a shifting-le-

ver, N, pivoted at n to a frame, N’, on bed

A, and provided with a series of notches, 7,
in its arched head-bar, into any one of which
notches the lever N may be set to held the
link K higher or lower with relation to the
block O, which is fitted in the link. The block
O has pivotal connection withan arm, P, which
is journaled on and hangs from the steam-1n-
let pipe R, and the block O is connected by
the rod O’ with an arm, s, of a rock-shaft, i,
' which is journaled in a bracket or frame, S,
fixed to the back end of cylinder B, and has
another arm, &', to which the stem ¢ of the
valve T, working in the steam-chest B’ on cyl-
inder B, is connected by means of a link or
rod, O’. With this construction, as the ec-
centrics I J are operated by crank-shaft H the
link K will be rocked by the rods ¢ j, and
the block O will actuate the valve T, and
by shifting the lever N into different notches
n of the frame N’, so as to raise or lower
the link K on the block O,which block always
is retained at the lower end of the pendent
arm P, the valve T will be moved on its seat,
as the cylinder B oscillates, 8o as t0 uncover
the steam-ports of the cylinder B more or less,
for running at higher orslowerspeed in elther
direction, the engine running forward or back-
ward, accordingly as the block O rests in the
link K below or above the center of the link,
the link O being held by arm P about at the
conter. of oscillation of the eylinder.
steam enters the steam-chest B’ through a
pipe, R, which is coupled at r to a pipe, R,

which in turn is coupled rigidly at»” witha

head or nipple, R? which is journaled or fitted
by a ground or packed joint and at the center
of oscillation of the cylinder B into a box or
chamber, R?, with which thesupply-pipe R’
leading to the steam-boiler, connects. The

steam exhausts from the cylinder through a-

pipe, U, which is coupled rigidly at » to an-
other pipe, U’, which in turn is coupled rig-
idly at « to a head or nipple, U’, which 1is
fitted by a ground or packed joint and at the
center of oscillation of eylinder B into the
box or chamber U? with which the pipe U*
connects to ecarry the steam from the en-

gine. The chambers R® U® are supported by
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suitable brackets or bnces R’ U®, respective- | more direectly into the exhaust chamber 10K

ly,which are fixed at thelr lower ends to the
frame A of the engine. It is obviousthatas
the cylinder B oscillates on 1ts trunnions
bb the opposite heads R* U? will oscillate in

the chambers R* U? of the inlet and exhaust

pipes, respectively. The valve T, is made
hollow or with an interior chamber T° and

with three ports,T* T T¢ in its ander side or ..

face and at one side of the valve and opening
into the chamber T°, said ports T° T extending

crosswise of the V‘ﬂve at opposite ends, m]d_

the port T* extending lengthwise of the valve
at its center, (see Fig. 4,) and the floor of the
valve-chest is pmvided with ports B* B® B,
which occupy about the samerelative positions
at one side of the cylinder that the ports T

T¥ T*hold with relation to the valve T, the op-

~ posite ports B B° serving alternately as steam
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and exhaust ports, and the central port, B,
serving always as an exhaust-port,from whlch
a passage, 0, leads into the exhaust- pipe U.
The 1nner s1de of the valve T is recessed, so
as to Jeave projecting faces £* £ {* around the
ports T* T* T* said faces traveling over the
raised surfaces &* & b* in the floorof the valve-
chest and which form the valve-seat. This
construction leaves aspace, as at b®, between

- the body of the valve and the floor of the
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steam-chest, 1n which space the live steam
has free cucuhtlou thereby partly balancmg
the valve, which is out of balance oniy to the
extent of the pressure on an area of the valve
corresponding with the combined areas of the
projecting faces t* ¢*¢',which allows a compar-
atively easy travel of the valve on its seat
with very little friction.

In the operation of the eugine the ports B2
B* wil] alter nately take steam past the -oppo-
site ends of the valve T, and the steam will
alternately exhaust throuﬂh the ports B* B* T*
B% In Fig. 1 of the dmwmgs the steam is
entering the port B° and isexhausting through
the 1)01Ls B* T, the chamber T° of valve T
and the ports T¢ B and passage b’ to pipe U
and on the return-stroke of the piston the
steam will enter port B’ and exhaust through
ports B* 1% the chamber T° of valve T, and the
ports T* B* and passage 0’ to pipe U The
valve faces and seats are so proportioned that
the exhaust-ports T? T¢ T* and chamber T° of
the valve T, and also the exhaust-port B*in
the cyllndex neverare 1in communication with
the live- steam space of the steam-chesf, as
said ports and chambers serve only and al-
ways as exhaust-steam passages. By making
the valve T hollow to receive the exhaust, and
also by forming the exhaust-ports T¢ B* at one
side of the Valve and cylinder, I am enabled

 to bring the valve-seats quite-close tothe bore

of the cylmdel S0 as to avoid excessive clear-
ance or waste-room in the steam-inlet ports,

and intricate passages requiring ‘‘blind-cor-

Ing’’ in casting the cylinder also are avoided,
thus reducing the cost of the eylinder. Fur-
thermore, the side exhaust-ports discharge

1

through the rocking pipes U U’ and their con-
nections.

The herein-described valve-motion actuates
the valve with a like movement for both the
forward and backward strokes of the piston
and with the engine running either way, the
opelatmn of the . eccentries and link being as
precise as the eccentric and link motions of or-

dinary slide-valve engines having stationary

cylinders. |

The steam inlet and exhaust ports B? B* in
the cylinder and the exhaust-ports T*T® in the
valve T may be lengthened to any desired ex-
tent, to permif quiclier steam inlet and ex-
haust in engines designed for any special duty;
but the trfwel of the valve 1n any case is com-
paratively short, due to the rocking move-
ment of the eyhnder

A governor of any approved construetion
may be attached to the inlet-pipe R* at the
chamber R®. -
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Having thus described myinvention, I ¢laim

as new and desire to secure by Letters Patent—
- 1. Amnoscillating engine comprising a rock-

ing cylinder, €ross- head guldes thereon,  a
cross-head, a crank-shaft, a link supported
about at the center of osclllatlon of the cylin-
der, means for rocking the link, a block fitted
to the link and supported at about the center
of oscillation of thecylinder, a slide-valve con-
trolling the ports of the cylinder, and connec-

tions from the link-block tothe valve for mov-

ing the valve, substantially as herein set forth.
2. An oscﬂlatmfr engine comprising a rock-
ing c¢ylinder,cross- “head guldesthereon,a cross-
head, a crank-shaft, oppositely-set eccen_tmcs
on said shaft, a link 'supported pivotally about
at the center of osecillation of the cylinder and
connected pivotally to rods strapped to the ec-
centrics, a block fitted to the link and sup-
ported about at the center of oscillation of the

cylinder, a slide-valve controlling the ports of

the cy]inder and rod and rock- shafb connec-
tions from the link-block to the slide- Valve
substantially-as herein set forth. |

3. The combination, in an oscillating engine,
of the-¢eylinder B, guldes C, Cross- head D pis-

ton-rod and piston E T, crankecl shaft H ec-

centrics 1 J thereon, rods 1 4, link K, block O,
rock-arm P, rod O/, rock-shaft S, Journaled in
be&rmgs ﬁx_ed to the cylinder and having arms

s, rod O% valve-stem ¢, and a connected slide-

valve contr olling the ports of the ¢ylinder, sub

stantially as herein set forth.

4. The combination, in an oscillating engme,
of the c¢ylinder B, guldes C, cross-head D, pis
ton-rod and piston B I, cranked shaft H ec-
centrics I J thereon, rods 7, link K, block O

arm-P, rod O/, rock-shaft S, h&Vl]Jg arms 8 §,
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rod 0*’ valve: stemt a connected slide- valve -

controllmg the ports of the cylinder, a rock-
lever, M, connected pivotally to link K, and
a 1ever or equivalent device adapted to shlft
the lever M for adjusting the link-block O,
subst%tmlly as herein set forth,
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5. An oscillating engine constructed with
rigidly-coupled steam inlet and exhaust pipes
communicating with the steam-chest and ex-
haust - passage of the cylinder, and fitted to
rock in steam-chambers positioned at the cen-
ter of oscillation of the cylinder, said cham-
bers having connecting steam inlet and exhaust
pipes, substantially as herein set forth.

6. The combination, with the steam-cylinder
provided at each end with a port serving both
for steam inlet and exhaust, and also with an
intermediate exhaust-port,of a slide-valve pro-
vided with an interior chamber for the exhaust-
steam, and three exhaust-ports opening 1nto
said chamber, or one port at each end of the
valve and an intermediate port, substantially

‘a8 herein set forth.

7. The combination, with thesteam-cylinder
provided at each end with a port serving both
tor steam and exhaust, and also with an 1nter-
mediate exhaust-port, of a slide-valve provid-
ed with an interior echamber for the exhaust-
steam, and three exhaust-ports opening into

said chamber, or one port at each end of the

valve and an intermediate port, and said valve
and cylinder, either or both, being shaped to

provide a live-steam space at & between the
opposing body portions of the valve and cyl-
inder, substantially as herein set forth.

8. The combination of the steam-cylinder B,
constructed with transversely-ranging steam
and exhaust ports B? B* at opposite ends, and
a longitudinally-ranging exhaust-port, B, lo-

30

 cated ab one side of the steam-chest, and the
valve T, formed with an interior exhaust-cham-

35
ber, T and provided with transversely-rang-
ing exhaust-ports T* T° at opposite ends, and
longitudinally-ranging exhaust-port T locat-
ed at one side of the valve, substantially as
herein set forth. |

9. The valve T, made with an interior ex-
haust-steam chamber, T° transversely-rang-
ing exhaust-ports T° T?, and longitudinally-
ranging exhaust- port T% said ports being
formed through the raised valve-faces #* ¢’ ¢*
into the chamber T° substantially as herein
set forth. | |
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