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To all wihomy T muwly concermn:
Be it known that I, JEISE WALRATIH, a
citizen of the United States, residing at Ra-

cine, in the county of Racine and State of

Wisconsin, haveinvented certain new and use-
ful Improvements in Steam-lingines; and ! do
herecby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it appertains to make and use the same.

My invention relates, primarily, to steam-
engines mounted upon or attached to the
boiler. |

The le‘uhnn* objects of my inveniion are to
prevent condensation in the cylinders, to pro-
duce a construction economical 1n regard to
cost, size of parts, and weight, to provideshort
steam-passages from the boiler to the engine,

to avoid back-pressure, and tosimplify all the

parts, thereby lessening the degree of skill
and care necessary in driving, and making 1t
possible for one not expert in steam-engineer-

ing to use my engine with perfect safety and

SUCCESS.

The accompanyling drawings fully iliustrate -

my invention and -will be referred to in the
specification, similar letters indicating corre-
sponding parts throughout.

Figure 1 is a side clevation of my engine
and a portion of the boiler to which it 18 at-
tached. FYig. 2isarearelevation of the boiler
and engine. Fig. 3 1s a longitudinal section
on dotted line x & of Fig. 2. Fig. 418 a ver-
tical section through the bearings of the main
shaft. Fig. 5 is a cross-section through the
center of the dome and eylinders. Iig. Gisa
rear view, with parts broken away, showing
one end of the eombined steam-chest and c¢yl-
inder-heads. Iigs. 7, §, and 9 are plan, side,
and bottom views of the steam-valve,

The saddle or support A is rigidly secured
to the top of the boiler C, and firmly mounted
upon this saddle, and retained in position by
means of bolts and nuts, 1s the dome B. T'he
steam-cylinders D D’ are located within this
dome, and are preferably cast in the same
piece with 1t. The boiller 1s provided with
openings ¥, V', and b--the latter to permit the
passage of steam into the dome and the former
to act as return-passages and outlets for any
water which may result from condensation
within the dome.
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The cover of the dome, which in this in-
stance is made separate and connected to the
dome, is provided with a steam-pipe, Ii and

the steam entering the dome from the boilen

18 conducted through the pipe I and the two
connected pipes B IV to the steam-chest R.

In the rear of the dome is formed an oil-re-
ceptacle and crank-chamber, B’ which issep-
arated from the steam-chamber of the done
by the partition A’. Thischamber is formed
in part by the dome and In part by an exten-
sion of the same, A% and end plate, A* the
extension and the end plate being fLLt‘ICth to
the dome by bolts, or in ‘Ln_y other plefened
manner.

(G G are conical ehfunhels provided with
bearings for the ends of the crank-shaft G,

53
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and are attached rigidly to opposite sides of 70

the ecrank-chamber B,  Near the center of the
cranlk-chamber 1s the support H for the erank-
This supportis rigidly attached to the
upper and lower walls of said chamber, and
18 preferably connected to partition A'.  Itis
provided with a recess or curved portion mid-
way its extremities, forming half of the bear-
1ng for the shaft, the said bearing being com-
pleted and the shaft held 1n place by the cap
I, bolted to the main support H. This sup-
port may be cast in the same piece with the
rear extension of the dome.

The shaft G’ is ecranked in opposite diree-
tions, as shown 1n Fig. 4, and is provided at
one end with a fly-wheet, M. .

The bearing-boxes G° G° are provided with
openings ¢ for the admission of oil.

The chamber I3’ is filled with oil to such a

depth that the erank-arms, when in their lower

positions, will dip into thesame, and when in
motion willsplash theoil, through the openings
/ near the top of the erank- chamber into the
conical chambers G upon the bemmg - boxes
G* % provided with perforations g. The
bearing-boxes do not fill the entire space of

the conical bearing-boxes; hence, in case there

should be an excess of oil, 1t will find its way
around the outside of the bearings G* G* and
drop into the lower part of the chambers G,
and ﬁml]y into the ehamber B’ through the
openings ¢*. These bearings G* G* are closed

at thelr outer ends by stuffing-boxes, as usual.
The oil may be supplied to the crank-cham-
4, in the top of
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the chambel ,Or throu O*h the bottle- sha,ped venb
K, which is prlma,rlly for the purpose of al-

lewmﬂ* the escape of air and vapor from the |
and the same’ is prowded'

| ,crank chamber,
~ 5 with an open Vent -pipe, K-

The amount of oil in the chqmber B is

- shown by an oil- -gage, L,.of ordinary construc-
tion,
‘ber by the pipe L.

The crank-shaft is mounted at rlght angles
to the cylinders D D, and occupies such a po-
sition in relation to them that when the crank-
arms are horizontal the piston-rods attached
~ thereto will pass through the center of the
15 cylinders.

IO

tric-plate and. eccentric N, both preferably
cast in one piece. This p]ete i1s made thicker
~at the point opposite the eccentric, for the
20 purpose of furnishing a counter-balance for

such eccentric and prowdmn' an even and .

easy movement.

-~ The single rotary ellde valve is eonsbmeted'

_substantlally as shown in Figs. 8, 7, 8, and 9.
This valve is made in two palts, P and P,
The part P’ is provided with exhaust-pockets
and hag at each end a circular part accuratel y
fitted to circular recesses in the ends of the
“valve-chamber. It is also provided with a
slot extending from the opposite side to near
the working- face of the valve. In this slot

25
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18 placed the flat central pmrt P’, which is’

provided with journals p p/, ﬁttmg bearings
| m the ends of the valve-chamber, the jour nal
35 p’ extending through the wall of the cham-
~ber. Outside of the chamber the journal P’
~ is provided with the crank 8, the crank-pin
i of which enters a socket on the sleeve S’ on
the rod O, connected to the strap of the ec-
centric.
at each end of the sleeve there is a nut, s, by
which any required adJ ustment of the Sleeve
‘may be secured.

It will be noticed that the steam and exhaust
ports of the eylinders are arranged in a pecu-
liar manner. The steam-ports ¢ are arranged

- on opposite sides of a line running trans
‘versely of the steam-chest, and the exhaust-
ports w are arranged one above and the other
below the steam-port of its eylinder, or on op-
posite sides ef the steam-port. The dotted
lines in FKig. 6 show the connection with the
exhaust-pipe which leads to the smoke stack.

The position of the exhaust-pockets in the
valve P corresponds to the relative positions
of the exhaust-ports of the two cylinders, as

- shown in Fig. 9.

I construct my piston in. two parts, V and
V', the latter forming the head or face of the
piston. This part V is provided with lugs v,

40
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- to which the piston-rod is pivoted. This ar-
- rangement cheapens the construction and en-

ables me t0 secure an aceurate fitting of the | -
The head V' ig secured to the part VI

parts.

This gage 1s eonnected with the cham |

Mounted upon the crank- eha,ft is the eceens

ThIS rod O is screw-threaded, and

rior of said bearmg bexes substentmlly as

substantially as described.

|,'

of the piston by bolts as shown or in any 65 '
other secure manner. . -
I may, if at any tlme it is found. desmable, |

apply my dome and cylinders to other forms
of engines than that shown, and may employ
but a smgle cylinder Whenever it may be found 7o
desirable to do so.

What I elaim, and desne to secure bv Let-

| ters Patent 1s——-—

1. Thecomb nation, w1tha,b01le1 and dome, =
of the extension A’ and end plate, A’ ferm- 75
ing the crank- chamber, Substfmtlally as de-

scribed.

2. Theco mbi natlon w1th the deme p remded

| 'w1th a crank- ehambe1 connected therewith, of

the conical bearing-boxes provided with per- 30
forated bearings attached to each side of the
same, the said crank-chamber being provided
with epenmgs communicating with the inte-

deseribed.

3. A steam-dome prov1ded w1th a manls.-
chamber having a central bearing, H %, and
the conical bearing-boxes G at each side of said
crank-chamber, substantially as described.

4. The combmemon with a steam-dome, of go

| two engine-cylinders Wlbhm sald dome, one of

said eylinders being attached to and mten*xal |
with one of the 81des of said dome and the
other attached to and integral with one of the
other sides, substantially as described.

9. The combination, with a steam-dome, of -

95

‘two engine-cylinders Wlbhln sald dome, Sald

eylmders being lenﬂ*ltudmelly attached to and-
integral with two of the sides of said deme -

' 00
6. The combination, with two engine-cyl-

inders, a steam - chest connected with each-
of said cylinders, narrow elongated steam-

ports on opposite sides and adjoining a line

passing longitudinally through the steam- ros

chest, and exhaust-ports located in close rela-
tion to said steam- -ports and on opposite sides

of the same, of a valve provided with exhaust-
pockets located on opposite sides of elme run-
ning longitudinally of the same and in close

relation to 1ts clesmg surche, substantlelly as

described. |

7. Two cylinders having steam - ports on
opposite sides of and adJelmng to a line pass-
ing longitudinally through the steam-chest,
the said steam-chest hzwlng exhaust-ports lo-

{ cated above and below said-steam- -ports, in

combination with a single valve having ex-
haust-pockets on opposite sides of a line run-
ning transversely of said valve and on oppo-
site sides of a line running lengthwise of the
same, substantially as descrlbed

In testimony whereof I affix my swmtme in

[20

presence of two witnesses.

| J I DSSB WALRATH
| Wltnesees |
"~ CHARLES H. LEE,
GEO L EDDY,
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