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UNITED STATES 
123,764 

PATENT OFFICE. 

GEORGE. F. BLAKE, OF BOSTON, MASSACHUSETTS, 
IMPROVEMENT IN VALVES FOR DIRECT-Acting ENGINEs. 

Specification forming part of Letters Patent No. 123,764, dated February 20, 1872. 

1, GEORGE. F. BLAKE, of Boston, county of 
Suffolk, Commonwealth of Massachusetts, have invented certain Improvements in Valves 
of Direct-Acting Engines, of which the follow 
ing is a specification referring to the accom 
panying drawing and to letters of reference 
marked thereon. 

Nature and Object of Invention. 
Myinvention relates to an umproved arrange 

ment of valves and ports in direct-acting en 
gines for the purpose of obtaining a perfectly 
sure and regular movement, and overcoming 
difficulties heretofore experienced in this class 
of engines, particularly in the variety known 
as “automatic,” usually applied to steam 
pumps. In such engines it is common to use 
a main slide-valve moved by a piston, which 
is operated by steam let on by the action of an 
auxiliary valve which is moved directly by the 
main piston. My improvements consistin ar 
ranging the main slide-valve upon a movable 
seat, whichisitself a valve, andisprovided with 
suitable ports, so that it may operate as the 
main valve of the engine under certain circum 
stances when the ordinary valve would fail; 
and further, in certain improvements in the ar. 
rangement of the auxiliary valve and ports, 
and in the construction of the motive piston 
or plunger. 
In the accompanying drawing, Figure I is 

a general section of the upper part of the 
steam-cylinder showing the valves and ports. 
Fig. II is a plan view of the movable seat 
without its ports. Figs. III and IV are dia 
grams showing the arrangement of the aux 
iliary valve and ports. 

General Description. 9 

B is the main slide-valve of an automatic 
engine. Ais the motive piston for driving the 
same. Cisthemovable seat provided with ports 
c de, which are enlarged at the lower side of the 
movable seat C, and communicate with ports 
fgh, which are the main ports of the engine. 
The upper face of the movable seat C is ar 
ranged to form the seat of the valve B. The 
lower face also seats upon the upper part of 
the main cylinder containing the ports fgh. 
The auxiliary valve for operating the motive 
piston, I prefer to construct upon and forming 
a part of the movable seat C, as shown in 

Figs. II, III, IV, which I will now describe. 
On each side of the main body Mof the mova 
ble seat I arrange wings in n, one having 
ports arranged to let steam on to the ends of 
the motive piston A, and cut it off therefrom at 
proper times, shown at Fig. IV; the other pro 
Vided with ports operating to exhaust steam 
from the plunger or motive piston, as shown 
at Fig. III. 

Operation. 
In the event of any failure of the main valve 

B to move with sufficient rapidity to reverse. 
the motion of the main piston before it shall 
have arrived at the end of the cylinder, the 
movable seat C acts as the main valve of the 
engine, for by the passage of the same over 
its ports steam is admitted by the passage of 
the bridge p or p' beyond the end of the seat, 
admitting steam into the port e ore. The ac 
tion of the auxiliary valve shown in Figs. III, 
IV, is as follows: Steam is admitted by the 
passage of the port O over one of the small 
ports sit to one end of the cylinder containing 
the motive piston A, while at the same time 
it is exhausted from the opposite end of the 
motive-piston cylinder, by the passage of one 
of the ports w over one of the small ports 
a y, the ports w communicating directly with 
the exhaust-port of the movable seat C, and 
the ports a y communicating with the ends of 
the motive-piston cylinder, as shown. The 
entrance of the small exhaust-passages a gy 
with the cylinder of the motive piston is at 
such a point, that the motive piston passes 
over and cuts off the same for the purpose of 
cushioning. By this division of the steam and 
exhaust communications operating independ 
ently of each other, I am able to use free-en 
trance ports with the motive-piston cylinder, 
while at the same time all purposes of cushion 
ing are equally Well served. In all usual cases 
the operation of the main piston upon the 
movable seat with its auxiliary valves will 
cause the motive piston to reverse the engine, 
as will be seen by the foregoing description; 
but we will suppose that by reason of high 
velocity of the main piston or other cause, the 
motive piston shall not carry over its valve 
with sufficient, rapidity to prevent the main 
piston striking on its cylinder-head. In such, 
the direct action of the piston of the engine 

  



carries the movable seat over so far that steam 
is admitted into the port c or the porte, as be 
fore mentioned, and thus the piston is pre 
vented from striking the head as the steam 
thus admitted cushions and arrests the mo 
tion of the piston before it has arrived at the 
end of the cylinder; and further, by the move 
lment of this unovable seat or valve C the in 
going steam is cut off at a point much earlier 
in the stroke than it would be if controlled by 
the plunger-valve only, thus slowing the main 
piston near the end of its stroke. It is not 
eSSential to the operation of the movable seat 
and other ports, that the auxiliary valve shall 
be of the construction described, although I 
prefer it; nor is it essential that it be on the 
plane of the main valve or even in the same 
Valve-chest. 

I claim 
1. A movable valve-seat provided with ports, 

arranged to operate in connection with the or 
dinary valve of the engine, substantially as 
set forth. 

2. The wings on at arranged on both sides of 
the main valve, for the purpose of containing 
ports and bridges for operating the plunger or 
motive piston A. 

3. The arrangement of the port O and 
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bridges 12, operating in connection with ports 
st, for the purpose of letting on steam to move 
the motive piston and cutting off the same 
therefrom at proper times. 

4. The arrangement of two ports 20 and 
bridges 5 6 7, operating in connection with 
ports a y, to control the exhaust from the mo tive piston. 

5. In a valve arrangement having a mova 
ble seat, as shown, the combination, with the 
said seat, of the secondary or auxiliary valve 
to operate the plunger or motive piston A, the 
same consisting of two wings attached to or 
forming a part of the movable seat, and op 
erating to let on steam to the motive piston 
and exhaust the same independently, as speci 
fied. 

6. I also claim the combination, with the 
movable seat, of a single slide of ordinary con 
struction when forming a part of the movable 
seat, as described. 
The foregoing specification signed and Wit 

nessed at Washington this 9th day of June, 
A. D. 1871. 

GEO. F. BLAKE. 
Witnesses: 

CHAs F. STANSBURY, 
E. R. STANSBURY. 

  


