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To all whom it may concern :

- Be it known that I, JOHN H. BLAKXE, of Ba-
tavia, in the county of Genesee and State of
New York,have invented a new and Improved
Cut-Off-Valve (ear, of which the following is
a full, clear, and exact description.

The object of this invention 1s to 1ncrease
the sensitiveness of the engine-governor and
to make the action of the cut-off devices more
prompt and decided.

The invention consists of two slide-valv es,
one at each end of the ¢ylinder, each hdvmg

a separate steam-chest, into which steam is ad-

mitted throughout the whole stroke of the en-
gine, the point of cut off being regulated by
rotary valves that are placed in supplemental
steam-chests over each slide-valve; and 1t con-
sists, further, of a hydraulic cylinder designed
to be operated by water under pressure, pro-
vided with suitable valve and piston, which
cylinder forms the conunection between the
governor and rotary or cut-off valves and fa-
clhtates and regulates the action of the latter;
and the mventlon farther consists of improved
mechanical devices for operating the parts, all
of which will be hereinafter described.
Figurelisa longitudinal sectional elevation,
showing the improved device applied to an en-
gine-cylinder. Fig. 2 is anenlarged sectional
side elevation of the hydraulic eylinder and its
immediate connections. Fig.3 is a vertical
sectional elevation on line z #, Fig. 1. Fig. 4
is an enlarged cross-section on line 4 y, Fig. 3.
Similar letfers of reference indicate corre-

sponding parts.

In the drawings, A represents an engine-
cylinder, and A’ A°the piston and piston- rod
respectively.

The valve-gear consists of two slide-valves,
B B/, one at each end of the cylinder, and

each having a separate steam-chest, C, into
-which steam 1s admitted throughout the whole

stroke, and having a common shatt or stem,

C’, The steam inlet and exhaunst ports from the'
steam-chests C into the cylinder A are shown
at ¢ @/, and the exhaust-ports from steam-

chests C are shownat b b. These slide-valves
B B’ are designed to be moved by means of
the usual mechamsms connecting their stems

so / with the crank-shatt of the engine.

The point of cut off is regulated by the two

§

hollow rotary valves D D/, that are placed in
a supplemental steam-chest, I, respectively
over each slide-valve B B/, said steam-chest It
lhaving communication with the valve steam-

chest C by means of the ports ¢ ¢’ immediately

below said valves D 1)/, These rotary valves
D D’ make each revolution in time with the
engine-stroke, and are cuf away on their faces,
as shown at d/, for half their diameter less the
amount of the width of their respective ports
cc’y and theyoceupy opposite ends of the steam-
chest B, and are firmly keyed, as shown at d,
or otherwise secured, with their faces d’ 1u op-
posite directions to the shaft I¥ '/, which ex-
tends out through one end of said steam-chest
Ii.  Each rotary valve D D’ is provided with
an annular flange, f, on that end which 1s to-

ward the end of the steam-chest K, of a width
sufficient to fill the corlespondmﬂ semicircu-
lar space ¢ between the end of said steam-
chest E and the valve-seat B/, whereby any
lateral movement of a valve, D on 1its seat 1s
prevented. These valves D 1Y a’me retained in
line with their shaft I' I/ by the steam-chest
ribs &, thatencirele said valves D D/, as shown,

and thev may be kept seated at all times bv

means of the adjusting-plates G G, that are

placed between their upper surf-aces and the

top of the chest E, and are held by the set-

screws k k, which are entered through the top

of chest E. Instead of being keyed to the

shatt B F/, these valves D D’ may be held

thereon by forming a collar of square cross-
section on the said shaft F F’; or the shaft it-
self may be left square and fittin o said collars
in corresponding square openings in the outer

end of each valve D 1), the openings in the

valves to be a little larger than the collars or
square portions of the shaft I' I, in order to
permit the valves D D’ to seat themselves as
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they wear without dlsturbmg the valve-shaft

] ) T

The shaft F IV, which gives mm-_ement to the
rotary valves D D/, is cut in two at some con-
venient point, and motion is transmitted from
one section, If, to the other section, I/, through
the coupling-sleeve H. -This sleeve H is capa-
ble of longitudinal movement on the shait If
I, and is connected to the section If by a

feather, m, that projects from said section into

a corresponding straight slot, m/, in the said
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sleeve H, and is connected to the section ¥/ by | height of the governor varying only long

a stud, 'n, projecting from said section into a
spiral slot »n/, 1n said sleeve H, and extending
around 1t for about one-half of its diameter.
Hence 1t will be seen that any longitudinal
movement of the sleeve H will produce rota-
tion of the section I/ of the rotary valve-shaft,
and consequently of the valves.

The longitudinal movement of the sleeve H
may be produced by the governor through
proper connecting-rods in the nsnal manner ;
butin this instance I make use of the hydraulic
cylinder I, set immediately over and parallel
with the rotary valve-shaft I Ii’;
piston-rod I* 1s keyed oneend of avertlcal arm,
1°, whose other end embraces or is otherwise
connected with the sleeve H, as shown, so that
any motion communicated to the piston 1’ will
betransmitted tothe sleeve H. Thishydraulic
cylinder 1 is provided with the ordinary D
slide-valve, K, whose stem K/isconnected with
a governor, L, (indicated in dotted lines, Ifig.
1,)by the right-angled lever I/, as shown. The
upper arm of this lever I/ is provided with a
slot, 0, or several holes, sothat the pointof at-

| tachmeut for the conneetmg rod L2 from the

governor L may be regulated according to the
sensitiveness desired.
The connecting-rod L? is made in two parts,

with screw-threaded ends, and a nut, L3, is

fixed thereon, by means of which said rod L2
may be lengthened or shortened to bring the
hydraulic valve K in the center of its seat in

-relation to any desired height of the governor
35
from the rotary valve shaft or stem I F/ by
-gear M, and the valve shaft or stem I IV can
-be driven by a train of gears from the main

L. This governor L is designed to be driven

shatt or by other suitable device. |
1t 1s proposed to use in the hydraulic eylin-
der I, to produce the desired motion of the pis-

ton 1 and its connections, water under press-
This water-pressure may be obtained

ure.
from a boiler by connecting therewith a pipe
considerably below the water level of the boiler.
and connecting the other end ot said pipe, a5
represented at », with the valve-chamber ¢ of
the cylinder I. This conneeting-pipe p shounld
be of sufficient length to insure the condensa-
tion of any steam that may enter or form init;
or for the purpose of such condensation the
sald pipe p may be passed through the cold
feed-water.

The valve K of the hydraulic cylinder I be-
1ing adjusted to the center of its seat when the
governor - balls are at a height necessary to

produce the desired speed, any variation will

cause the prompt extension or reduetion, as
the case may be, of the point of cut off.

One particular advantage of this system of
governing is that so long as the engine is run-

ning at the desired speed the valve K of the |

hydraulic eylinder I will remain in the center
of its seat, and, as water is not compressible,
will retain the plston 1/, and consequently the
cut-off, at any point it may have assumed, the

and to the

enough to produce the proper point of cut off,
and then locking 1t there.

Another advantage of thissystem is its sen-
sitiveness, as the governor-balls have only to
move a small slide-valve, K, and the power of
the device can be increased to any desired ex-
tent by increasing the size of the cylinder L.
When the parts are in the position herein
shown the rotary valve D’/1s just commencing
to open 1its port ¢/ and the valve I has just
closed its port ¢, and the steam, as it is ad-
mitted through the supply-port S into the
steam-chest U, passes through the port ¢’ into
the steam-chest C of the sliding valve B/, and
the valves B I3’ moving synchronously, the

-steam enters through port a’ into cylinder A

in rear of the piston A’, while the exhaust es-
capes through port a into and out of the ex-
haust-port R. On-thereturn-stroke the steam

enters through ports ¢ and ¢ and exhausts

through a’. If a rotary valve, D 1)/, were set
so as to commence admitting steam to the slide-
valve chest C just as the stroke of the engine
commenced, the steam would be admitted full
stroke ; but 1f thisrotary valve were advanced
about one half of a revolution, or the amount
that its face was cut away, then it would con:-
mence to admit steam to the slide-valve chest
C just as a valve, B B/, covered the steam-port
for thereturn-stroke. Of course, the full steam-

pressure would be in the steam-chest C of the

l

for the cylinder A would be that remainingin
“the slide - valve chest, which steam would be

slide-valve until the port was opened by that
valve for the next strokej;-but by that time
the revolution of the rotary valve would have
cut off steam, and the only steam available

but of small amount. These two points of cuat
off, as described, would Le the longest and
shortest, 1espectwely Between these two
points of cut off any one may be obtained by

advancing. the rotary valves D 1)/ more or less,

as may be desired.

This system of governing is not limited to
automatic cut-off engines, but is applicable to
throttling and marine enﬂines, and, in short,

| to all purposes to which a ﬂ*overnm may be
| applied.

Water-pressure may be obtained for the hy-
draulic c¢ylinder from other sources than.the
boiler, and when convenient oil or other fluid

may be substituted for water in the said cyl-

inder.. As in practice a longer cut-off than
half-stroke would probably not be necessary,
the faces d’ of the rotary valves D D’ could be
made of proper width to produce this effect,

and thus reduce the time the slide-valves B B’

would be under pressure.
Having thus deseribed my mventlon, I claim
as new and desire tosecure by Letters Patent—

1. An improved engine-governor and cut-off
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constructed substantially as herein shown and

described, consisting of the rotary valves D D/
1n supplemental steam-chest I, rotary valve-
stem If K, coupled by sleeve H, hydraulic ¢yl-
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inder with piston, piston-rod, and arm I 1’12 I3,
and valve K, lever L/, connecting-rod 1.2, and
governor L, arranged and operating as set
forth.

2. In anengine-governor and cut-off, the com-
bination,with the hollow rotary valves D D/, of
the valve-stem I ¥, provided with feather m
andstudn,andcoupling-sleeveH,provided with
straight slot m’ and spiral slot #/, substantially

as herein shown and described, whereby the

advance of the said rotary valves may be ac-
complished, as set forth.

J. Inanengine-governor and cut-off, the com-
bination,with the supplemental steam-chest E,
provided with semicircular spaces g, of the ro-
tary valves D D/, provided with corresponding
flanges f, substantially as herein shown and
described, said flanges preventing lateral mo-
tion of said valves, as set forth.

4. In anengine-governorand cut-off, the com-
bination,with the rotary valve-stem F I, coup-
ling-sleeve H, and hydraulic cylinder, piston,
and piston-rod I 1’ 1%, of the arm I°, substan-
tially as herein shown and described,whereby
the movement of the said piston is transmitted
to the said rotary valve-stem, as set forth.

.

5. In an engine-governor and cut-off, as a
means for transmitting the motion of the gov-
ernor to the cut-off valves, the hydraulic cyl-

inder I, provided with piston and piston-rod I 30

1? and valve K, in combination with the gov-

ernor L, lever L/, and adjustable connecting-
rod 12, substantially as herein shown and de-
scribed. | |

6. The combination, with the cylinder A, of
steam-chests C, containing slide-valves B B/,
steam-chest k¥, containing rotary cut-off valves
D D/, rotary valve-stem F ¥/, coupled with
sleeve H, hydraulic eylinder, piston, piston-
rod, and arm- I I’ I? I°, respectively, lever 1/,
connecting-rod L? and governor L, arranged
substantially as herein shown and described.

7. In anengine.governor and cut-off, the com-
bination, with the sectional rotary valve-stem
F K/, provided with feather m and stud =, of 4%
the sleeve H, provided with straight slot m’
and spiral slot »/, substantially as herein shown
and deseribed.
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JOHN H. BLAKE.
Witnesses: |
C. K. FisH,
F. E. NorTH.
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