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- Fig. 1.
-secuon of the valve and seat
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UNITED STATES

PATENT OFFICE.

JESSE HUNT, OF BALTIMORE, MARYLAND.

COMPOUND STEAM-ENGINE.

SPECIFICATION forming part of I

etters Patent No. 477,006, dated June 14, 1892,

Anphmtmn filed February 23, 1892, Serni No, 422 344, (No IﬂUﬂBl.)

To aZZ whom it may concern:

Be it known that 1, JEssE HUNT, a citizen
of the United States, residing at baltlmme
city, in the State of Mar}l&nd have invented
certain new and useful Improvementsin Com-
pound Steam-Engines, of which the following
18 a specification. -

L'his invention relates to certain improve-
ments in compound steam-engines; and the

objects are to concentrate power at the cross-

head, to provide improved valve mechanism
which will give a more IELpId cat-oil and re-
lease with -'unple port-opening for admission
and exhaust, and to provide for the admission
of live steam from the boiler directly to both
the high and low presgure cylinders &t the
time of starting. |

With these ends In view the invention may
be said to consist in the novel features of

construction, arrangement, and combinations-

of parts hereinafter described and claimed.

The invention is illustrated in the accom-
panying drawings, in which—

Figurel shows a cross-section of the eylin-
ders, valve, and admission and exhaust pas-
sages leading from the boiler, the section be-
ing taken on the line 1 1 of FFig. 3. Fig. 2
shows an inside elevation with the valve-chest
and valve removed to disclose the construe-
tion of the valve-seat. The upper portmn of
this view is a section taken on the line 2 2 of
Fig. 3 shows a longitudinal eentr al
Fig.41s a ver-
tical section taken on the line 4 4 of Fig. 3
and shows the cylinders in section and the
passages leadingthereto. Fig. 5shows a plan
view of the bdlfmee valve. I‘m 0 shows a
plan view of the main valve. Fln' 7 shows a
plan view, end view, and side view of any
41131111&1‘5* mlve seat.
side view of a supplemental valve.

The arrangement here shown is specially
designed for locomotive - engines; but the
m*mmples of the invention may also be em-
bodied in stationary engines.

Ilocate a high-pressure ecylinder A between
two low-pressurecylinders B, one being above
and the other below said hwh -pressure cylin-
der and both the same size.

C designates the piston-rod of the high--

pressure eyhnder and D the cross-head, to the
center of which it is attached and thh‘ fits

| a 'sli{leway D’.

Fig. 8 shows a plan m}d:

This cross-head has a pro-
jecting arm K on its upper and its lower side,
and these arms, which are of the samelength,
have joined to thelr outer ends the mston-
rods F of the low-pressure cylinders. The

driver-rod G is jointed to the center of the

cross-head, and it will be observed that the
power from the three eylindersis concentrated
at this point to drive the said rod. The cyl-
inders are supported in a suitable casting H,
which also forms a yoke or saddle I for the
boiler to rest in. Within this casting are
formed passages J IK, the former for the live
steam from the boiler, which steam enters at
the port J°, and the passage K for the final
exhaust, whose exit is at I{’. | |
‘Theletter L. designates the valve-seat, which
is a finished inner vertical face of the c&stmw
H. The steam-passage J extends directly to
the valve-seat and has a port a at the middle

of the same, while the exhaust-passage K di-

vides and extends on cach side of said passage
J, as seen in Fig. 2, the two branches of said

exhaust-passage lmvuw ports ZJ at opposite

ends of the valve-seat. -

Passages M extend on each side of the cen-
tral 111161: -passage J from ports g at the valve-
seat to the opposite ends of the high-pressure

cylmder and are for admission of steam to.

and exhaust of steam from said cylinder.
Outside of these passages M are passages N
for adimission to and exhaust from the low-
pressure cylinder. Xach of said passages ex-
tends first straight back from the valve-seat
port i and then atr 1trht angles, diverging into
two branches N/, one of whlch ettends to e&ch
low-pressure cylinder, as seen 1n Ifig. 4.
‘A chest O and lid O’ for the same are bolted

to the valve-seat through suitable flanges, and

a slide-valve P is contdmed in the chest and
works over the seat I.. This slide-valve has
a central chamber J’ extending through it
and communicating with the admission-port
a in the valve-seat, passages ¢ ¢’ through it

on two opposite sides of said central chamber
and adapted tocommunicate with the passages

M, leading from the valve-seat to the high-
pressum cyhndcr, an exhaust chamber d, ex-

‘tending entirely around the central chamber

Joand side passages ¢ ¢’ and separated there-
from, as best seen in Kig, 6. This chamber

1 18 open through the valve and is adapted to
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said lugs servin

communicate with the passages M and N, lead- | in Flﬂ‘ 3, steam entering through the passage

ing from the valve-seat to the high and low

pressure cylinders, and passages ¢ " at oppo-

site ends outside the said exhaust-chamber to
also communicate with said passages N and
extending,like the other passages, throngh the
valve. Suitable webs f between the valve-
passages serve to brace and strengthen the
valve between the chambers and passages.

On the outer side of the slide-valve P isan
auxiliary-valve seat in the form of a partition

- Q, bearing against said valve and having

ports a” ¢" IV exactly corresponding with the
ports in the main-valve seat. This partition
Q@ has legs or standards Q) at opposite sides,
which rest against the said
have lugs 7 at each end taking past said seat
to hold the partition from shifting, but not pre-
ventinga movement away from the valve-seat,
gas guides in such movement.

The auxiliary-valve seat or partition has, in
addition to the ports above-named as corre-
sponding with those in the main-valve seat,
two ports 9 on opposite sides of the central
ports, the office of which side ports will be

explained hereinafter.

A balance-valve works over the outer face
of the partition Q and com prises two rectan-
gular ribs R R/, one included in the other and
sultably ]omed by webs . The inside rib

mdo%sachamberJ ‘. communicating through

the port o’ with the chamber J’ of the main
valve, and between the two ribs isan annular
chamber d’, which is in alignment with the

exhaust- chamber d of the main slide-valve

and may communicate therewith through the
ports ¢’ in the auxiliary-valve seat. “Each
rib has rising from its outer surface a circu-
lar flange S, in which fit concentric balance-
Tings T the outer faces of which bear against
the lid ot the valve-chest and are held aﬂmnbt
the same by coiled springs U, ﬁttmn*m pock-
ets V in the rings, and over studs L, project-
ing from the Valv
annula,r grooves around the outsido of the
balance-rings, said packing - rings bearing
against the 1115'1(]@, surfaces of 1he,
ﬂﬂngeb S. |
The two valves P and R are connected to-
gether as follows: An arm [, projecting from
the valve P, has a socket m in its outer side,
and a lng 7 on the valve R fits said qocket
and also 1ecewesthe valve-rod X. The valves
thus joined will move as one. Thelid O’ has

a port o through the middle and a smaller

port. p on two opposite sides, and a supple-

mental valve-chest Y is f&stoned on the lid

- of the main chest and contains a slide-valve

6o

which comprises a slide-block Z for each of
the ports p and a bar Z’, connecting their
upper sides. T'he rod ¢ of this valve is con-

nected with a lever », which in turn has a
rod connection e:&tendmw to the engineer’s
cab.

- The operation is as follows: With a com-
parativelyslight uncovering of theright-hand
port g of the main-valve

ralve-seat, and

Packing-rings W fit in

m%ed |

seat, as illustrated !

J and ﬁllmn' the chambers J’ “and J? passes
through the port ¢, and at the same time
through the upper and under side of the port
g’ into the passage ¢/, and thence into the
passage M to the high-pressure cylinder. At
the same time the exhaust-steam from the
high-pressure ¢ylinder passesout through the
passage M at the opposite end of the valve
into the chamber d in the valve and around
the said chamber to the other side, where it
enters the passage N at the port h and also
through the under side of the port 0 111 the

75

80

a,umha,ry— alve seat into the passage ¢’, and

thence into the passage N. The exhaust-
steam from the high-pressure cylinder also
passes through the left-hand port g’ into the

annular chamber d’” in the balance-valve

around the same and through the port 7’ m
the auxiliary-valve seat into the passage e,

and thence into the passage N. 'The smd
passage N conducts this exhaust-steam from
the high-pressure cylinder to the two low-
pressure cylinders through its branches N’.
The exhaust from the low-pressare cylinder
is taking place through the passages N N’ at
the 0pp051t9 end of Lhe valve-seat into the
valve-chest and passage K. This 1s the final

exhaust.

It will be observed that by my constructlon_
of valve I obtain a double admission at the

port of the high-pressure-cylinder passage M
from the chamber J’ and valve-passage ¢’

9o
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100D

and a double admission to said valve-passage -

through the upper and under sides of the port
q’, and a similar admission is obtained for
high-pressure exhaust at the port of the low-
pressure - ¢ylinder passage. Thus a slight
movement of the valve gives ample port-open-
ing, and I am enabled to handle the steam
more quickly, which in compound engines is
the important thing.
balanced and allowed aslight movement away
from the valve seat by the. compression of the
springs U. |

In btﬁltlnﬂ" the engine, which is the time
when most work is reqmred I make provision

for admifting live steam from the boiler di-

rectly to all the ecylinders.  This is accom-
plished by shifting the supplemental valve Z
7’ to uncover the ports p in the chest-lid O,

whereby the live steam, which has free access
at all times to the snpplcmental valve-chest,

may pass through said portsinto the passage
or chamber d’, thence through the ports 7 in

‘the partition Q, and to the low-nreesure cyl-
When the

inders through the main valve.
engine is under way, the supplemental valve

is shifted to close the ports p in the valve-
chest, and the valve then handles the steam,
-as before explained, the steam ezha,ustmfr

from the high into the low pressure cyhnder.s
By thisarrangement the engines may be given
great power at the time of Stal'ting when it is
most needed and does not have to labor so
heavily.

It is evident- that variations may be made

The valve is perfectly
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in the construction and arrangement of parts | eylinder, said latter chamber to have commu-

here shown and (escribed, and I donot limit

myself in the claims
arrangement. _ | -

Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent, is— o -

L. In a compound steam-engine, the combi-
nation, with the valve-seat having ports and
passages communicating with the high and
low pressure eylinders, respectivel y, of a slide-
valve working over said seat and provided
with achamber open to the live-steam supply,
bassages for communicating with the high-

to such construction and

pressure-cylinder ports in the valve-seat, an

exhaust-chamber, also to ecommunicate with
sald high - pressure ports, and passages for
communicating with the low-pressure ports,

-and an auxiliary-valve seat fitting against the

outer side of said valve and having ports cor-
responding with those on the main-valve seat
and arranged to communicate with the cham-
bers and passages in the valve, in the manner
substantially as deseribed.

2. In a compoundsteam-engine, the combi-
nation, with the valve-seat having ports and
passages communicating with the high and
low pressure eylinders, respectively, of aslide-
valve working over said seat and provided
with a chamber open to the live-steam sup-
ply, passages for com municating with the
high-pressure-cylinder ports in the valve-seat,
an exhaust-chamber,also tocommunicate with
sald high-pressure ports, and passages for
communicating with the low-pressure ports,
an auxiliary-valve seat, in the form of a par-
tition, fitting against the outer side of said
slide-valve and having ports through it cor-
responding with those in the main-valve seat
and arranged to communicate with the cham-
bers and passages in the valve, and a valve

working over the outer face of said partition

and having a chamber for live steam and a
chamber for exhaust-steam from the high-
pressure cylinder, said latter chamber to have
communication with chambers and passages

In the main valve, substantially as deseribed. |

5. Ina compound steam-engine, the combi-
nation, with the valve-seat having ports and
passages communicating with the high and
low pressure cylinders, respectively, of a slide-
valve working over said seat and provided
with a chamber open to the live-steam sup-

ply, passages for communicating with the

“high-pressure-cylinder ports in the valve-seat,
anexhaust-chamber, also tocommunicate with

sald high-pressure ports, and passages for
communicating with the low-pressure ports,

an auxiliary-valve seat, in the form of a par-

tition, fitting against the outer side of said
slide-valve and having ports through it cor-
responding with those in the main-valve seat

~and arranged to communicate with the cham-

F
35

bers and passagesin the valve, a valve work-
Ing over the outer face of said partition and
having a chamber for live steam and & cham-
ber for exhaust-steam from the '

nication with chambers and passages in the
‘main valve, and balance-rings in the outer

valve held by spring-pressure against the
valve-chest lid. |

4. Ina compound steam-engine, the combi-
‘nation, with the valve-seat having ports and
passages communiecating with the high and

low pressure cylinders, respectively, of aslide-
valve working over said seat and provided

with a chamber open to the live-steam sup-

ply, passages for communicating with the
high-pressure-zylinder ports in the valve-seat,
an exhaust-chamber, also to communicate
with said high-pressure ports, an auxiliary-
valve seat, in the form of a partition, fitting
against the outer face of said slide-valve and
having ports through it corresponding with

those in the main-valve seat and arranged to

communicate with the chambersand passages
in the valve, said partition having side stand-
ards fitting against the main-valve seat and
provided with lugs taking past said seat, a
valve working over the outer face of said
partition and having a chamber for live steam

70

75

80
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and a chamber for exhaust-steam from the

high-pressure eylinder, said latter chamber
to have communication with chambers and
passages in the main valve,and balance-rings
in the outer valve held by spring-pressure
against the valve-chest lid. o
5. In acompound steam-engine, the combi-
nation, with the valve-seat having ports and
passages communicating with the high and
low pressure eylinders, respectively, of a slide-
valve working over said seat and provided
with a chamber open to the live-steam sup-

ply, passagesforcommuniecating with the high-

pressure-cylinder ports in the valve-seat, an

exhaust-chamber, also to communicate with

said high-pressure ports, and passages for

communicating with the low-pressure ports,

an auxiliary-valve seat fitting against the
outer side of said valve and having ports cor-
responding with those of the main-valve seat
and arranged to communicate with the cham-

bers and passages in the valve, and also pro-

vided with a central port open to the live-
steam supply and side ports communicating

with the exhaust-chamber of the slide-valve,
a supplemental valve-chest in communieation
with the said central port of the auxiliary-

valve geat, and a supplemental valve in said
chest, controlling communication between the
valve-chest and the side ports of the auxil-
1ary valve-seat. | |

6. In a compound steam-engine, the combi-

nation, with the valve-seat having ports and
passages communicating with the high and
low pressurecylinders, respectively,of avalve-
chest having a lid with a central port through
1t and side ports, a slide-valve working over
said seat and provided with a chamber open
to the live-steam supply, passages for com-
municating with the high-pressure-eylinder
ports in the valve-seat, an exhaust-chamber,

95

tO0O

10'5'

110

15

120

I2R%

[3S

high-pressure i also to communicate with said high-pressure



10

L5

4

ports, and passages for communicating with
the low-pressure ports, an auxiliary-valve seat
in the form of a partition, fitting against the
outer side of said slide-valve and having ports
through it corresponding with those in the

main-valve seat and arranged to communi- |

cate with the chambers and passages in the
valve, and also provided with a central port
open to the live-steam supply and side ports

communicating with the exhaust-chamber of |

the slide-valve, a valve working over theouter
face of said partition and having a chamber
for live steam and a chamber for exhaunst-
steam from the high-pressure cylinder, said
latter chamber to have communication with

chambers and passages in the main valve, a |

479,006

supplemental valve-chest on the lid of the
main valve-chest and having communication
through the central port in said lid with the
live-steam chamber of the outer valve, and
also having communication through the side
ports in the lid with the exhaust-chamber of
said outer valve, and a supplemental slide-

valve in said chest, controlling communica-

tion with the said exhaust-chamber.
In testimony whereof I affix my signature 1n
the presence of two witnesses.

| JESSE HUNT.
- Witnesses. ' |
| CHAS. B. MANN,

. PARKER DAVIS,
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