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To o1l whony it TIQY CORCET'TL:

~ Be it known thatI, MicHAEL E. -DURM[AN a
~citizen of the United States residing at \Vood- |

mere, in the county of Wayne and State of
Michigan, haveinvented certain new and use-

ful Implovements in Engines, of which the
following is a specification, reference bemfr;—_

had therein to the accompanying drawings."
The invention has reference to engines of
the compound type, and relates par tlcularly

to an 1mproved valve adapted for usein that |
class of engines and to-a novel construction

of the supporting-frame for the eylmders

One of the obgects of my invention is to

construct a piston - valve and arrange the

same within the casing, or what will be termed.
hereinafter the ‘‘valve-chest,” in such aman- |
ner that the pressure of the live steam within

- the chest will be extended upon both ends
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of the piston and not confined to one only,
whereby the piston instead of bemmetarded
by the steam moving in one dlle(,tlon Wlll be

evenly balanced.

Another object of my inv enmon is to pro-. |
vide a simple and effective frame to support
the engine-cylinders and to construct the
frame in such manner that while performing
the usual function of a support it will always |-

- serve as and constitute the guides for the eyl-
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inder cross-heads..
With these objects in view my invention

consists in the novel constr uction of an en-
gine, of a frame for the same, and in the pecu-

liar arrangement and combmatlou of the va-
rious parts of the engine and frame, as will
be more fully hereinaiter shown and de-
seribed.

In the drawings, qure 1 is a perspective
view of the engine, 111ustra,t1nn" the peculiar
formation of the frame the engine-cylinder

- mounted thereon, and the mechamsm for re-

ciprocating the pistons.

 central section through the cylinders and
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valve-chest, showing the novel construction
of piston and the arranﬂ‘ement of the plqton_ |

in-relation to the cylmdms

~ Ais the high-pressure cylmder B the low-
pressure cylmder and C the valve - chest,
which are preferablyintegrally formed in one
casting. 'These cylmdms are supported on a

frame CompI'ISIIlﬂ‘ four upright standards D

D by the bolts c.

Fig. 2 is-a vertical

i’i’hl@h are secured to lu Us or pr 0,]@01;10115 Eon

the cylinder-casting. The standards D are

‘secured at their lowel ends in a suitable base

or bed-plate I, on "which the main engine-

H.-

‘cured ‘the yoké-shaped slides I for the eross-
I 'headsJ. Theseslidesare formedof two parts
a b, elamped together around the standards 6o

| “The cross-heads J are se-
cured, respectively, to the plston -rods K of
They are -
- { 'also connected by the connecting-rods L to-

the hlgh and low pressure pistons.-

the disk cranks M of the engine- sha,ft

"N are cross bars or rods seeured a,t theu |
-OppOSIEG ends to the slides I.. -
0 is a cross-bar secured to the 10ds N and :

forming a bearing for the valve-rod P. This

rod 1s eonnected by the connecting-rod Q with
the roek-arm R on the rock- sha,ft R', jour-
“naled on the base F. R?is another rock-arm =
oun theshaft R’, connected by the r od S. to the

| eecentrlc S’ on 'the engine-shaft G.. .

The pistons in the cylinders A and B may
be of ordinary construction, and the piston-

“rods pass out through smtable stuffing-boxes
in the lower heads of the cylinders.

55
shaft G is Journaled in suitable pillow- blocLs '-
Upon the standards D are adjustablyse-

75

The valve T is of the type commonly known

%;‘a,s ““ piston-valves,” and comprises a body por-
f,and g

tion d, having three heads or rings e,

8o

formed therein respectively at the £Wo ends

and in the center of the body and leawnﬂ' be-

tween them the annular spaces or channels
hand ¢. The body portion of the valve is
hollow and 1s connected by suitable coupling

4 with the valve-rod, this coupling being pro-

vided with a series or plurality of pmfora- -

tions or apertures, permitting of free com-
munication between the hollow body and the
This valve con-
trols the ports of both the high and low pres-
sure cylinders, sald ports being arranged as

valve-chest below the valve.

follows: % isaportleading from The upper end

of a high-pressure cylmder to the valve-chest

9°
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and opening thereinto at a point a short dis-

tance below the upper end of the valve-chest.
lisaportsimilarly connecting the lower end of

the high -pressure cylmder with the valve-

chest. mandnare portsrespectively connect-.

ing the upper and lower ends of the low-press-

109

| ure cylmdel. with the valve- chest and opemng |
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| '_the'i'éiﬁtc_at'poi:nts between the opeﬁings'o’f‘ "
- the ports £ and [ and
- the exhaust-port o.

upon opposite sides of

The parts being constructed and arranged
as above described, the operation is as fol-

- erably connected to the upper end of the

.. chest.

10

~in the chest C will be free to pass through the.

._:15

and : g. .......... AS TJhiS Gh&nﬂelis a'lso con ﬂeeted : |
with the port », leading to the lower end of 1
the low-pressure cylinder, the steam from the

. 20

lows: Live steam is admitted into the valve-
chestthrough a suitable conduit-pipe U, pref-

Supposing the parts to bein the posi-

tion shownin Fig.2 of the drawings, the steam

port kinto the upperend of the high-pressure
- cylinder, and will thus cause the downward
movement of the piston in said cylinder. At

the same time the steam which has been pre-
viously admitted in the lower end of the c¢yl-.
inder is free to pass through the port [ into

the annular channel 7 between the heads f

- lower end of the high-pressure cylinder will

: 0

therein. Finally, in the position of parts

~thus passfreely into the lower end of the low- -
- pressure cylinder and act to-raise the piston.

- shown in Fig. 2 the port'm offers a free pas- |

sage for the steam previously admitted in the

- upper end of the low-pressure cylinder to the
- channel /4 between the heads ¢ and f

_+ the piston in the high-pressure cylinder has
- been driven down to the lower end of said
cylinder and the piston in the low-pressure

- 35

~rock-arm R, connecting-rod Q, and valve-rod
P. These parts together will operate to raise
the valve into a position where the port [ is-
in free communication with the live steamin |
the valve-chest. The portskand m are con-|

cylinder correspondingly raised to the upper

_ w of the
valve and from said channel into the ex- |
‘haust-passage o, connected therewith. After

~ end the position of the valve will be reversed,
- this being accomplished by means of the ec-.
centric 8', rod S, rock-arm R?, rock-shaft R’,

.............................................

- In testimony whereof I
1n presence of two witnesses.

o ¥?itn'ésses: T |
- M. B. ODoOGHERTY,

'ne'cﬁé_d';?vith the ._a,rinul:a,r'- channel 7, '.and" the
“port.n is connected with the channel 7, which
1 18 also connected with the exhaust.
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Thus it -

will be understood that with a single valveI

~am enabled to control all of the portsof both
‘the high and low pressure cylinders.  It-will
‘likewise be observed that as the steam passes

50 -

entirely through the body of the piston or -

upon both ends of'said valve, which permits

valve, which permits the result above referred

to tobe obtained,isexceedingly simple,where-

valve a pressure of steam will be constantly

-the latter to be mo.e readily reciprocated than
1f resistance were formed to said valve by the

~steam. Moreover, the construction of the

by the liability of the disarrangement.and

‘breakage of parts is reduced to a minimum,
and the valve can be readily manufactured

What I claim as my invention is—
Inacompoundengine,the combination with

-a.base, a pair of vertically-arranged guide-
rods fixedly secured at each end of the base,

& high-pressure cylinder mounted upon and
connecting one pairof rods,a low-pressure cyl-

inderarranged uponand connecting the oppo-

site pair of rods, a valve-chest intermediate
-thecylindersand connecting thesame, a yoke-
‘shaped slideadjustablysecured to each guide- .

rod, each slide being formed in two parts,
clamped to each other and to the rods and ar-

rocating cross-head engaging each pair of

~guides, a main drive-shaft mounted upon the
- base, disk cranks upon said shaft and a con-
‘necting-rod between each crank and its re-

spective cross-head.

- H. C. SMITH.

'shown, a vertically-recip-..
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l ailix my signature
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