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To all whom it may Conecern:

Beitknown that we, NICHOT,AS RATCHFORD

and CLARK HARPER, citizens of the United
States, residing at Plain City, in the county
5 of Madison and State of Ohio, have invented
& certain new and wusefqyl Improvement. in
Steam-Englnes, of which the following is g
specification.
Our invention relates to the improvement
10 of steam-engines, and the objects of our im-
provement are to provide an engine of this
class which shall be simple of construction,
- and by means of which high speed and power
~ can be attained, to prevent a waste of power
15 and loss of motion, and to produce said en-
gine in a durable and reliable form.
objects we accomplish in the manner illus-
trated in the accompanying drawin gs, in
which— | | |

20  Figure 1 is a central transverse section.

Fig. 2 is a sectional view at right angles. with

Fig. 1. Figs. 3
site end views. o
Similarlettersrefer tosi milarpartsthrough-

25 out the several views. | | |
A represents the cylinder-casing of our im-
proved engine, the main portion of which con-
sists, as shown, approximately of two paral-
lel eylinders b ¥, said cylinders being joined
30 and having theirinteriors communicating lat-
erally. As shown in the drawings, the eylin-
inder &’ is of a diameter somewhat less than
the eylinder b. | |

and 4 are respecti vely oppo-

¢ represents a third cylindrical portion,

35 which, being formed with the cylinder-casing
A,is located above and slightly to one side of
~ the center thereof.

- The casing A, as shown in the drawings, is
- provided with a suitable base or support B.
40 T'he body formed by the casing A is closed at

its ends by end plates C. |
Supported centrally within the cylinder b
- 1s a shaft d, the diameter of which is some-
- what less than the diameter of the c¢ylindrical
45 chamber of said cylinder b. This shaft d is
of such length as to cause its ends to come
into frictional contact with or in close prox-
Imity to the end plates C,and has each of its
~ ends provided with a journal J,which, extend-
50 ing outwardly, passes through an opening in

These

the plate C and rests in boxing F,more fully

‘hereinafter described. Projecting longitudi-

nally from the periphery of the shaft d is a
lug or piston d’, which corresponds in length
with the length of the shaft and which ex-
tends sufficiently outward therefrom to meet

tr

and form a steam-tight joint with the Iinner

i

wall of the eylinder b.

Supported within the cylinder b’ 18 a shaft
¢, which, in dimension and manner of sup- 6
port, corresponds with the shaft d,and which,

as described for said shaft d, has its ontward.

ly-extending journal ¢’ bearing in the boxes

F’, which corresponds in forin with the box-

ing I'.  The diameter of the chamber of the 6
cylinder b’ being less than that of the cylin-
der b, the periphery of the shaft g 18 brought

1nto close proximity with the inner wall of 1ts

cylinder and is made to form a steam-tight
connection therewith by means of inwardly- 4
projecting longitudinal ribs 42, formed on the
inner wall of the eylinder ¥". Formed in the

periphery of the shaft g 18 a longitudinal
grooveorpiston-wayfi,which extends throu gh-

out the length of the shaft and which is of g

-such depth as to receive the projecting por-

tion of the piston d’. The body of the shaft

g projects sufficiently within the chamber of

the cylinder b to cause the contact of the pe-

ripheries of the two shafts. | 8¢
One of the outer ends of each of the jour-

nals f and ¢’ on the outer side of the boxing

“has mounted thereon g gear-wheel, which we
‘will indicate, respectively, by the reference-

letters /7 and ¢ 85

Formed in the bottom of the casing A, be-
tween the two cylinders, is a steam outlet or
port 2. -

As shown in the drawings in dotted lines,
Wwe may provide the ends of the shafts with Qo
the ordinary form of steam-packing ring k.

Formed in the inner wall of the upper and
smaller cylinder ¢ is a depression 4, whicl
forms, as shown, a circular offset. i

This off-

set 2 and the chamber of the cylinder ¢ is gt
made to communicate with the chamber of
the cylinder b by a port n. | :
fitting and adapted to be made to revolve
‘within the eylinderc (which we will term the

| ®valve-cylinder”) is a valve plug orroller m’. 1o
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This valve-roller is provided on its periphery
at the center of its length with a peripheri-
cal depression or pocket m*®, opposite and of a
width equal to that of the offset m. The
space within the offset m, immediately about
the entrance to the port »n, is built up flush
with the surfaceof the innerwall of the valve-
cylinder. The steam-supply pipe [ enters the
central portion of the offset m and valve-cyl-
inder at a point preferably in the upper side
of said valve-cylinder. |

Steam-packing rings p may be made to en-
circle the valve-roller#¢/,if desired. Extend-
Ing outwardly {rom the center of one end of
the plug m’, through the end plate C, is a
shaft or 30111‘11&1 Qs | which carries on its outer
end a gear-wheel ¢’, which is of an equal size
and gears with the gear-wheel ¢° of the shaft
q’, whleh, as Shown Is on the corresponding
side end of the engine.

- T'he boxing I‘I_"' each consists of a suitable
standard 7, which rigidly supports a metallic
sleeve s, which is square in cross-section.
Through each wall of this sleeve extends in-
wardly, through screw-holes formed therein,
two or more set-screws s’. The set-serews of
the lower half of the sleeve bear against and
support the lower half boxing-plate {, while

~the upper set-serews similarly elamp against

| 10
35

40

45

the upper half boxing-plate ¢*. These box-
ing-plates embrace the journal in the usual

manner.,

The operation of my device is as follows:

The steam from the supply-pipe enters the

cylinder ¢ and
thereof and the depression m?® The plug be-
ing then turned until the pocket or depression
commume&tes with the valve or port n, the
consequent discharge of steam thr'ounh the
port »n into the eylmder b will result in such
p1essure upon the piston d’ as to impart ro-
tary motion to the shaft d. This motion of
the shaft d, through its gear-wheel 77, is com-
municated to gear-wheels ¢’ and ¢% and
through the former to the valve-plug m/,
through the shaft ¢. The volume of steam
heretofore described as entering the cylinder
b, having forced the piston past the port 7, is
allowed to escape through said port . The
momentum of the shaft d 1mparted as above

'desorlbed 1s sufficient o bring the piston

gain to its ori 1ginal pomtmn-———that 18, slightly

fills the central enlargement

—

past the port n—where it is ready to receive
the steam from the valve above, as hereinbe-
fore deseribed. The shafts d and g are so set
with relation to each other as to cause the
aroove N of the latter to meet and receive the
piston of the formerduringthe contactof those
portions of the shafts, thus preventing the
latter from proving an obstruction.

Belt-wheels for transmitting power may be
mounted upon the outer ends of either or both
of the shafts f and ¢’.

The gear-wheels herein mentioned are, as
shown, of equal size, thus creating uniformity
and steadiness of motion.

From the description herein given it wiil be
seen that the movement of the piston 1s con-
tinuous in one direction, and that the loss of
motion is comparatively slight.

The engine herein described is not of com-
plicated or expensive construction, and the
peculiar method of introducing steam into
the cylinder prevents an e\cesgwe use or
waste of steam.

In case itis desired to ad]ust or change the
position of the journals of the shafts b g, it
may be readily accomplished by turning the
desired sleeve set-screws, the Inner ends of
which bear against and Suppmt the boxing.

Having now fully deseribed our invention,
what we claim, and desire to secure by Let-
ters Patent, is— |

In a steam-engine, the combination, with
the laterally-communicating cylinders b and
b, of shaft d, journaled within said cylinder d
and provided, as described, with piston or lug
d’,and having longitudinal groove i and out-
let-port e, ‘::.?le eylmd er b of the valve- -cylinder
C, located as described, and having internal
depl ession or enlargement m, Valve-elosmtr
plugm’, having shaft g and central Stemn—de-
pression m?, port n, connecting, as deseribed,
the Cylinders b and ¢, the gear-wheels g% /7,
and ¢, mounted, respectively, upon the jour
nals of ﬂle shafts  and 9>, and plug m’, the

“wheels ¢’ and /7 and /" and ¢® gearing to'ﬂ‘ethel‘

substantially as set forth.

NICHOLAS RATCHFORD.
CLARK IARPER.

in presen(,e of —
DARTON GRIPFITH
C.C.SHDPHDRD.'

1

60

70

75

So

sle

95




	Drawings
	Front Page
	Specification
	Claims

