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© steam admission, ports a &,
~ high-pressure eyhndel ports a?a?, leadmﬂ to -

the low-pressure cylinder, and ports . ady
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. etpo-aintr the valve.

sure-plates for the leve )
A marks the high- -pressur e Lylmdel‘ B the ..
C, the steam - cheet |
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utwelv' and D* the cross-head. The piston-

low - pressure cyhudel
D', the low-pressure plston D? and D3, the_-
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o all whom Tt may concern:
Be

FREDERICK O.

States, residing at Plainfield, in the county of

Somerset and State of New Jersey have in- .
vented certain new and useful Improvements

in Steam-Engines; and we do hereby declare
the fellowmﬂ to l)e a tull, clear,

deseription of the mvennon,sn(h as will en-

able others skilled in the art to which it ap-

pertalns to make and use the same.
This invention relates to steam - enﬂ'mes
and it consists in certain improvementsin t,he

construction thereof, as will be hereinafter
fully desceribed, and pointed outin the claims.

More particularly the invention relates to
compound engines, and 1s especially adapted
to compound engines the cylinders of which

are set side by side and which operate upon |

a common cross-nead. This style of com-
pound engine we hme termed a ¢ duplex com-
pound engine.’
The mvenmon is 1lluetmted in the aecom-
panying drawings, as follows: -
Figure 1 shows a broken section, the sec-

_tum thi ough the valve and steam- ehes‘u being

on the line 1 1 in Fig. 3. Fig. 2 showsaeec-
tion on the line 2 2 in Figs. 1 and 3.
shows an elevation of the cylinder and CTO0SS-

head, the steam-chest cover being removed,

hl“‘h and low pressure piston- -rods, respec-

- rods D2 and D2 are attached to the same cross-

“head D¢, and the plsbons of the two eylinders-
‘The .cylinders are ar-.
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operate in unison.
ranged side by side in Cross compound rela-

removable wall ¢ and the cover c'.

Arran ﬂ*ed in the valve-surfacesof the steam- |
chest are the ports a, WhICh lead from the.
leading . to ‘the

leading to the final exhaust. Steam enters

threuﬂ'h the openmﬂ' 'A" and moves threuwh .

it known that we, FRANK H. BALT. and_
BATL, emzene of the United

and exact

“with the 1nlet—-p0113 a.

over the portsa’, bringing the chamber
| and .out ef (Ommumcatmn alternately with .
‘During the time the said cham- -~ "

Fig. 3

Fig. 4 s’hews the pres-

The steam-chest is a,rra,nﬂ'ed w1th the | pressure cylinder.

-derstood

port a’,

| the passage A'-" which extende mound the

‘eylinder A to the port a.

Opposite the ports ]eadm'ﬂ' to 'rhe hlgh -pres-
sure cylinder and the mlet-pm ts is the pres-

sure-plate E, which is arranged on the paral-

lel bars E? E2 and- opposite the ports control-

55

ling the edmiesien of the exhaust-steam to

and from the low-pressure cylinder are the
pressure- plates E', which mearrantred on par-

allel bars Es. -
~ The single valve F operates all pmta

ports.

has an opening e opposite the inlet-port a, the
purpose of which is to balancethe valve.

The

6o
The
portion F’ controls the high-pressure ports
and the portion E* controls the low-pressuare
Arranged in the part F' is the cham-

ber 7, which is constantly in communication
The pressure-plate K -

cross-bars /< at the ends of the chamber fpass

finto

the port% a'.

ber is out of-communication with said ports

and when the valve is at one end of its travel:

“the port out of communication with the cham- o
‘ber fis opened to the steam-chest, so that the =~
steam from the high-pressure mllndel isex- oo

hausting into the steam-chest.

75

The lew-—plessure parts of the imlve com- -

-- :-pnse the chambers. ', the inner side of said

chambers being for med by the bars f3.

the valve. The chamber f"

‘These -
| bars f3 are so armncred rela,t,wely tothe ports .

| -a® as to pass over emd ports in the traverse of -
is 'so arranged .
‘relatively to the port a? as to be kept con- 8
stantly in'communication . therewith, so that

when the chamber is brought into communi-
cation with the port a*an exheue‘u from the =~ -

low-pressure eylmder is permwted and when:,g R
‘the bar f3 passes beyond the port a2 steamn is ¢ e
| admitted from the steam-chest to the low- =
Oppositetheportsa’a?a® -
| are arran ged the depressions or balance-eavi-- =
ties ¢’ €2 63 the _purpose of Whl(}h is well anso

In the opemtlon of the enmne steam is ed-_-_. R

'rmtted by the inlet A’ thr oun'h theporta.- It~

then passes. from the chamber £ through thej;-“"" e

end of the hlﬂ'h pressure eyhnder At the

in communication theremth 1;0 one . -

IOO
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same time the opposite port ¢’ is opened to
the steam-chest, so that the exhaust end ot

the high-pressure cylinder is in commumea-.

tion Wlth the steam-chest. The port a* to-
ward the end of the high-pressure cylinder
taking steam is also uncovered by the bar f°,
so that the exhaust from the high-pressure
cylinder which is stored in the steam chest
passes to the low-pressure cylinder. At the
same time the chamber f' at the opposite
end of the cylinderisin c,ommumcatmn with
both the ports «® a? thus effecting the ex-
haust from the low pressure eylmdel It
will be noted, therefore, that the steam-chest
forms a receiver and that the steam passing

-~ through the steam-chest passes from the high-
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pressure eylinder by a way exterior to the
valve to the opposite end of the low-pressure
cylinder.

What we claim as new is—

1. In a compound engine, the combination

of the high and low pressure e¢ylinders ar-

ranged in cross compound relation; double-
:LGUI’] piston mechanism therefor; a common
cross - head for said piston mechamsm a
steam-chest and a single valve for controlling
the flow of steam to and from said high and
low pressure cylinders, said valve being ar-
ranged to admit steam to the high-pressure
cylinder and to exhaust steam from the high-
pressure cylinder into the steam-chest and to
admit steam from the steam-chest to the low-
pressure cylinder.

2. In a compound engine, the combination

of the high-and low pressure cylinders ar-

ranged in cross compound relation; double-
acting piston mechanism therefor; a common
cross-head for said piston mech&msm ‘and a

valve comprising a high-pressure patt and a |

low - pressure part, the high-pressure part
comprising the chamber, f, and the low-

pressure part comprising the chambers, 7',
7', said chambers and their walls being so
arranged relatively to the ports as to ad-
mit steam through the chamber, f, to the
high-pressure cylinder, exhaust steam to the |

steam-chest, and admit steam to the low-pres-
SUre eylmdel and exhaust steam through the
chamber, f'.

3. In a compound engine, the eombnmt ion
of the high and low pressure cylinders; pis-
ton mechanism therefor; a common Cross-
head for said piston mechanism; a valve
comprising a high-pressure part and a low-
pressure part, the high-pressure part com-
prising the chamber, f, and the low-pressure
part comprising the chambers, ', f', said
chambers and their walls bem{r SO mmn-ﬂred
relatively to-the ports as to admit stemn
through the chamber, f, to the high-pressure
Cy lmdel exhaust steam to the steam-chest,
admit steam to the low-pressure eylmder and
exhaust steam through the chamber, /' and
the pressure-plates, B and E’, arranged over
the valve and forming the elosure for the

chambers, f, .

4. In a compouud engine, the combination
of the cylinders, A and B; piston mechan-
ism therefor; acommon moss-head attached
to the said pmton mechanism; steam-chest C,
having in its valve-surface ‘the port, «, eX-
tending from the steam-inlet, the ports a’, o,
leadmn' to the high-pressure cylinder, ‘the
ports, @2 >, 1ead1nn' to the low-pressure cyl-
inder, and the ports, a?, a°, leading to the
final exhaust; the valve F, comprising the
bigh-pressure part, I'', and the low-pressure
pmt F?: the high-pressure part comprising
the chambels f, with the walls, f?, f*, the
low-pressure part comprising the chambers,
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7', and the inside walls, /%, said chambers -

and walls being arranged relatively to the

“several ports as deserlbed and the pressure-

plates, E, and K. | | |
In te%tlmony whereof we affix our signa-
tures in presence of two witnesses.

FRANK H. BALL.
FREDERIGK O. BALL.

Witnesses: |
HowARrD T. BRMIPTON

RosT. T. BRAMPTON.
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