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(Model.)

To all whom 1t may concern : |
Be it known that I, WiLriaM HOPKINS, of
Dubuque, in the county_()t Dubuque and btate

of Iowa, have invented a new and Improved

Steam- Engme Valve, of which the following is
a full, clear, and exact description.

This invention relates to that class of valves
known as ‘“steam-actuated steam-valves,” that

are operated by steam and not by mechanical
attachments. -

The invention consists of the combination,
with a hollow eylindrical piston-valve, of an

auxiliary hollow eylindrical valve Operated in

a separate steam-chamber by outward connec-

tion with the piston-rod, an arm on the piston-

" rod sliding on the rod of the auxiliary valve
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between collars, whereby at the strokes ot the
piston said auxiliary valve is longitudinally
reciprocated, so as to admit steam to one end
of the piston-valve while it lets steam exhaust

from the other end thereof, and so that said

plston valve is moved solely by steam.

Figure 1 is a longitudinal vertical section,
ShOWIUﬂ‘ my improved device applied to an en
gine-cylinder. Fig. 218 a sectional end eleva-
tion of the same on line « x, Fig. 1. Fig. 3 is
a longitudinal elevation of the auxiliary valve.
Fig.4 is a longitudinal elevation of the steam-
actuated steam-valve. Iig.5is a longitudinal
vertical sectional elevation,showing the appli-
cation of the auxiliary valve to an ordinary
slide-valve.

Similar letters of reference mdlcqte corre-
sponding parts.

In the drawings, A re presentb a bteam cylin-
der.

B is the piston of the cylmderA and B’ the
piston-rod.

C represents the steam-chest, containing the
steam-actuated hollow valve D of general cy-
lindrical shape, having in its under side slots
a o for the passage of exhaust-steam into its

interior, and having lateral openings b & for

the escape of the exhaust therefrom, and hav-
ing near either end peripheral annular grooves

¢ ¢/, that serveas passagesfor the supplyistea,m”
to the cylinder A. Said valveD is prevented

from turning by a stud or- guide, d, which is
entered into its end aboveitslon gltlldl nal axis
through the end of the steam-chest C.

In a chamber, &, beneath the valve- seaﬁ F

of the valve D, 13 the hollow auxiliary valve (, |

| of general cylindrical shape,having small pas-

sages f f” for the entrance of exhaust-steam
,mto its interior, and a lateral opening, ¢, for

the escape of the exhaust-steam therefrom, said
openings f /7 being made small to prev ent the

too sudden escape of exnaust from the ends of

the steam-chest C, and so that the valve D
shall be steam-cushioned at its ends, and be
thereby prevented from too quick motion and
from thumping; and said valve G is also pro-
vided with peripheral annular grooves [/, near
each end, that serve alternately as steam-pas-
sages to the ends of valve D. The rod G’ of
thls auxiliary valve G extendsoutward through
a suitable stuffing-box (represented at i) and

through the upper end of an arm, H, that is

secured on the piston-rod B, whlle on Sfud rod

| G, at suitable distances on e1ther side of the

arm H, are fixed the collars m m, against
which the said arm H strikes ¢lternately with
each stroke of’ the piston B, and thereby im-

~parts an intermitting longltudmally -recipro-

cating motion to the auxiliary valve G.

In Fig. 1 the parts are in the position they
assume when the piston B 18 at its extreme
left-hand throw.

The operation of the device is as follows:
The steam 1s admitted through the supply-port
A/, and passes down through the left-hand
passage into the steam-chest C, about the left
annular groove ¢ of the valve D, through the

| corresponding port o in the valve-seat ¥, and
through the corresponding steam-passage p,

into the cylinder A intherear of the piston B.

In this position the auxiliary valve G- is at the

extreme lett, and the exhaust from the cham-
ber I has escaped through the passage f in
the valve G&,into said valve G, and out through
the opening ¢ into the exhaust: -pipe L. Now,
the left-hand grooves [ of the auxiliary valve
G register with the portn of the valve-seat F,
and the steam passes through them into the

| valve-chamber C at the left of the valve D, and

moves said valve D to theright., At the same
time the exhaust from the valve-chamber C es-
capes at theright hand of the valve D, through
the portn/, into the passage f’ of the auxiliary
valve G, and thence out through the lateral
opening ¢g to the exhaust-pipe L. By this
movement the groove ¢ of the valve D regis-
ters with the port o of the valve-seat I and
the port p of the cylinder A, and live steam is
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thereby admitted to the left of the piston B, | be seen that this auxiliary valve G admits

moving the said piston b to the right, and caus-

ing the arm 1l to strike against the outer col-

lar, m, and move the auxiliary valve G to the
right; but while the piston B 1sthus moving,
and before thevalve GG has completeditsmove-
ment to the right, the exhaust-steam on the
right of the piston B escapes through ports 9/
o’ into the center of valve D, through slot «/,
and thence out through exhaust L. Then the
steam admitted through the supply-pipe A’
passes down through the right-hand passage

into the steam-chest C, about the groove ¢ of

the valve D, through corresponding port o’ i
ralve-seat I and corresponding steam-passage
»' neylinder A, to the right of the piston B,
which will move said piston B and valves D G
to their primary positions, as shown in Ifig. 1.
In Ifig. 5 the auxiliary valve (3 is shown ap-
plied to an ordinary slide-valve, wherein M
represents the steam-chest; N, the slide-valve;
O,the valve-seat, provided with suitable steam
and exhaust passages; and I’ the scat of the
valve G, provided with suitable ports opening
into the steam-cylinder. In thiscasethevalve
(= is operated in the same manner and with the
same effect as hereinbefore described. It will

i

steam to one end of the piston-vaive D, while
1t lets steam exhaust from the other end there-
of, so that said valve D is moved easily and
without thumping.

Having thus desecribed wy invention, 1
claim as new and desire to seeure by Letters
Patent—

1. The combination, with the hiollow cylin-
drical piston-valve D, having slots a «’,lateral
openings b, and peripheral grooves ¢ ¢/, of the
cylindrical hollow auxiliary valve G, provided
with rod G’ and collars m m, arranged and op-
erated substantially as hierein shown and de-
scrived.

2. The combination, with the steam-cylinder
A, piston and piston-rod B B/, the latter pro-
vided with arm H, steam-chest C, and cham-
ber 14, of the eylindrical hollow valve 1), valve-
seat If, and hollow auxiliary valve G, provided
with valve-rod G, having collars m m, sub-
stantially as herein shown and described.

WILLIAM HOPKINS.

Witnesses:
GEO. A. IFIFIELD,
J. MCMURETY.
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