Sheet 1.

2 Sheets

J. HUNT.

COMPOUND STEAM ENGINE.

(No Model.)

No. 477,006.

A

%

A —,—,— TS
g

oyl

YA

,
,,

.

Patented June 14, 1892,

LN

N .
N4
DI AAIAIILL, V.

I%.E

INVENTOR:

Yo 22

WITNESSESi—

-

Hhrorits

AT'TORNEY.

I
Jgfckkaﬁi-L&»wn//

(2. @ FGaterdsion]

HE NORRIS FETERS €., PHOTO-LITHO., WASHINGTON, D. .




(No Model,) 2 Sheets—Sheet 2.

J. HUNT.
, COMPOUND STEAM ENGINE. '
No. 477,006. : Patented June 14, 1892.
o -9
4‘- -
_,,Q @ d\~
5 . . - =] N o >
== I S
| — T
}I ‘
o~ » . . R
P'ﬂ ° Sl ol N
B :. .
= DL
L] o 1 J__Xj i
d
£
3
~ 0
L I 11 "' ]
%
N I::D:;;;“I
afl L
 — 1
A 1]
| 11 ||}.
i o
a
WITNESSES: —— INVENTIR: ——

ATTORNEY.




I0

15

20

25

30

35

40

45

50

UNITED STATES

PATENT OFFICE.

- JESSE HUNT, Or BALTIMORE, MARYLAND.

COMPOUND STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 477,008, dated June 14, 1892,
Application filed Febrnary 23, 1892, Serial No, 422,344, (No model.)

To all whom it may concern:

Be it known that 1, JEssE HUNT, a citizen
of the United States, residing at Baltimore
city, in the State of Maryland, have invented
certain new and useful Improvementsin Com-
pound Steam-Engines, of which the following
is a specification.

This invention relates to certain improve-
ments in compound steam-engines; and the
objeets are to concentrate power at the cross-
head, to provide improved valve mechanism
which will give a more rapid eut-off and re-
lease with ample 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 pressure cylinders at 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 deseribed and claimed.

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

Figure 1 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 Fig. 3. TFig. 2
shows an inside elevation with the valve-chest
and valve removed to disclose the construc-
tion of the valve-seat. The upper portion of
this view is a section taken on the line 2 2 of
Fig. 1. Fig. 3 shows a longitudinal central
section of the valve and seat. Fig.4isa ver-
tical section taken on the line 4 4 of Fig. 3
and shows the cylinders in section and the
passagesleadingthereto. Fig. 5shows a plan
view of the balance-valve. Fig. 6 shows a
plan view of the main valve. Fig. 7 showsa
plan view, end view, and side view of any
auxiliary-valveseat. Tig. Sshowsa plan and
side view of a supplemental valve.

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

Ilocate a high-pressuré eylinder A between
two low-pressure cylinders B, one being above
and the other below said high-pressure eylin-
der and both the same size.

C designates the piston-rod of the high-
pressure eylinder, and D the cross-head, to the
center of which it is attached and which fits

a slideway D’. This cross-head has a pro-
jecting arm E on its upper and its lower side,
and these arms, which are of the samelength,
have joined to their -outer ends the piston-
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 cylindersis 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 K, 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 casting
H. The steam-passage J extends direcily to
the valve-seat and has a port a at the middle
of the same, while the exhaust-passage K di-
vides and extendson each side of said passage
J, as seen in Fig. 2, the two branches of said
exhaust-passage having ports b at opposite
ends of the valve-seat.

Passages M extend on each side of the cen-
tral inlet-passage J from ports g at the valve-
seat fo the opposite ends of the high-pressure
cylinder and are for admission of steam to
and exhaust of steam from said cylinder.
Outside of these passages M are passages N
for admission to and exhaust from the low-
pressure cylinder. Each of said passages ex-
tends first straight back from the valve-seat
port i and then at right angles, diverging into
two branches N, one of which extends to each
low-pressure cylinder, as seen in Fig, 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 contained in the chest and
works over the seat L. This slide-valve has
a central chamber J’ extending through it
and ecommuniecating 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-
pressure cylinder, an exhaust chamber d, ex-
tending entirely around the central chamber
J*and side passages ¢ ¢’ and separated there-
from, as best seen in Fig. 6. This chamber
is open through the valve and is adapted to
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communicate with the passages M and N, lead-
ing from the valve-seat to the high and low
pressure cylinders, and passages e e’ at oppo-
site ends outside the said exhanst-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 seatin the form of a partition
Q, bearing against ‘said valve and having
ports @’ ¢’ I’ exactly eorresponding with the
ports in the main-valve seat. This partition
Q has legs or standards Q' at opposite sides,
which rest against the said valve-seat, and
have lugs 7 at each end taking past said seat
tohold the partition from shifting, but not pre-
ventinga movement away from the valve-seat,
said lugsserving as 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 j 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 comprises two rectan-
gular ribs R R/, one included in the other and
suitably joined by webs w. The inside rib
incloses a chamber J? communicating through
the port ¢’ with the chamber J’ of the main
valve, and between the two ribs is an 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-
rings T, the outer faces of which bear against
the lid of the valve-chestand are held against
the same by coiled springs U, fitting in pock-
ets Vin the rings, and over studs &, project-
ing from the valve. Packing-rings W fit in
annular grooves around the outside of the
balanee-rings, said packing - rings bearing
against the inside surfaces of the raised
flanges 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 log n-on the valve R fits said socket
and also receivesthe 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 fastened on the lid
of the main chest and contains a slide-valve,
which eomprises a slide-block Z for each of
the ports p and a bar Z’, connecting their
upper sides. The rod g of this valve is eon-
nected with a lever », which in turn has a
rod connection extending to the engineecr’s
cab.

The operation is as follows: With a com-
parativelyslight uncovering of theright-hand
port g of the main-valve seat, as illustrated
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in Fig. 3, steam entering through the passage
J and filling 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 cylinder passes out 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 2’ in the
auxiliary-valve 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 ¢’ into the
annular chamber d’ in the balance-valve
around the same and through the port A’ in
the auxiliary-valve seat into the passage ¢/,
and thenee into the passage N. The said
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 opposite end of the valve-seat into the
valve-chest and passage K. This is the final
exhaust.

It will be observed that by my construction
of valve I obtain a double admission at the
port of the high-pressure-cylinder passage M
from the chamber J’ and valve-passage ¢’
and a double admission to said valve-passage
through the upper and under sides of the port
¢’, and a similar admission is obtained for
high-pressure exhaust at the port of the low-
pressure - eylinder 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. The valve is perfectly
balanced and allowed aslight movement away
from the valve seat by the compression of the
springs U.

In starting the engine, which is the time
when most work is required, I make provision
for admitting live steam from the boiler di-
rectly to all the eylinders. . This is accom-
plished by shifting the supplemental valve Z
Z’ to uncover the ports p in the chest-lid O,
whereby the live steam, which has free access
at all times to the supplemental valve-chest,
may pass through said portsinto the passage
or chamber d’, thence through the ports jin
the partition Q, and to the low-pressure cyl-
inders through the main valve. When the
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 exhausting
from the high into the low pressure cylinders.
By thisarrangement the engines may be given
great power at the time of starting when it is
most needed and does not have to labor so
heavily.

It is evident that variations may be made
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in the construction and arrangement of parts
here shown and described, and I donot limit
myself in the claims to such eonstruction and
arrangement,

Having thus described myinvention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. In a compound steam-engine, the combi-
nation, with the valve-seat having ports and
passages communicatinig 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 supply,
bassages for communicating 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,
and an auxiliary-valve seat fitbing 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
snbstantially as deseribed.

2. In a compoundsteam-engine, the combi-
nation, with the valve-seat having ports and
passages communieating 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 com municating 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, 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 described.

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

ation, 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-sieam sup-
ply, passages for communicating with the
high-pressure-cylinder ports in the valve-seat,
anexhaust-chamber, also tocommunicate with
said 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 arrarged to communieate with the cham-
bers and passagesin the valve, a valve work-
ing over the outer face of said partition and
having a chamber for live steam and a cham-
ber for exhaust-steam from the high-pressure

cylinder, said latter chamber to have commu-
nieation 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 communicating with the high z.md
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-pressurc-sylinder 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
haviag 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
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,and balance-rings
in the outer valve held by spring-pressure
against the valve-chest lid. i

5. In a compound steam-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, passagesforcommunicating with the high-
pressure-cylinder ports in the valve-seat, an
exhaust-chamber, also to communicate with
said high-pressure ports, and passages for
communieating 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 communiecating
with the exhaust-chamber of the slide-valve,
asupplemental valve-chest in communication
with the said central port of the auxiliary-
valve seat, and a supplemental valve in said
chest, controlling communication between the
valve-chest and the side ports of the auxil-
iary 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
it 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-cylinder
ports in the valve-seat, an exhaust-chamber,
also to communicate with said high-pressure
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ports, and passages for communicating with
the low-pressure ports, an auxiliary-valveseat
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 exhaust-
steam from the high-pressure cylinder, said
latter chamber to have communication with
chambers and passages in the main valve, a

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 eommunica-
tion with the said exhaust-chamber.

In testimony whereof I affix my signature in
the presence of two witnesses.

JESSE HUNT.
Witnesses. ’
CHAS. B. MANN,
F. PARKER DAVIS.
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