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To all whom it may concern.:

Be it known that I, JamEs H. MAN, a citi-
zen of Great Britain, residing at Denver, in the
county of Arapahoe and State of Colorado,
have invented certain mew and useful Tm-
provements in Automatic Cut-Off Valves for

-oteam, Gas, or other Engines; and I do here-
by declare the following to be a full, clear,

and exact deseription, such as will enable oth-
ers skilled in the art to which it appertains
to make and use the same.

My invention relates to automatic cut-off

valves for steam, gas, or other engines, and

18 designed, objectively, to effect automatic
and instantaneous cut-offs by means of a dif-
ferential pressure acting on the valves, as will
be more fully hereinafter set forth. When
steam or gas at any pressure passes through
an orifice into any lower pressure, its velocity
1s due to and varies approximately as the
square root of the difference of pressures when
this difference is small. If, then, the orifice
be that of a valve free to close but kept open
by i1ts own weight or a spring, it is evident
the valve will not remain open when the dif-
ference of pressures on either side of itself

produces a force greater than that tending to

keep- 1t open. The valve is in equilibrium
when these forces are equal and opposite, and
the velocity of steam at the moment of equi-
l1brinm 18 therefore definable. By introduc-
1ng such a valve between the slide-case and
the cylinder, so that the velocity of the steam
shall just produce equilibrinum about the valve

ab the moment of maximum piston-speed, the.

valve will close and give an instantaneous cut-
off at about half-stroke. To effect the cut-off
earlier than half-stroke, the phenomenon of
equilibrium has merely to take place at some
previous moment, which may be accom-
plished, first, by an increase in the speed of
the engine; second, a decrease in the area of
the vaive; and, third, a decrease in the load on
the valve. Ifrom a study of the first of these
causes 1t appears the valve when once adjust-

~ed should be an automatic regulator of speed,

50

and this 1s actually the case to a limited ex-

tent, but in practice it will be necessary to
adopt one of the other causes. Locomotive,
marine, and other engines that require regu-
lation of power at varying speeds can be fitted

1
'

F

[ with mechanism by which the area of the

valve or the load on it, or both, can be altered
at pleasure, and so vary the point of ecut-off to
sult circumstances. In other engines requir-

Ing regulation of speed, any governor can be

applied to actuate the cut-off valve or its load.
1o more fully and completely explain the

construction and set forth the operation of the

valve and its connections recourse will be had

to the accompanying drawings, forming part

of this specification, in which—

- Figure 1 is a vertical section of the vaive

-and seat, showing the internal arrangements

of the slide-case attached to a cylinder; Fig.
2, an elevation of the slide-case shown in Fig.
1 with cover removed, showing the valvesin
position. Fig. 3 shows a modification of the
valve, the view being a cross-section through
the slide-case; Tig. 4, a longitudinal section
of the device shown in Fig. 3; Tig. 5, a cross-
section of the slide-case, showing the valve of
differential type applied to induction- ports
independent of the slide-valve; Fig. 6, a lon-
gitudinal section of the application shown in

Fig. 5; and Fig. 7, a vertical cross-sectional |

view of one cylinder of an engine known as
the *‘single-acting trunk-piston’’ type, show-
ing the valve of differential type applied to
the induction-port of a eylinder.

The valve consists, primarily and essen-
tially, of a disk that when closed shall fill or
cover an orifice. It may be of any shape de-

sired, and is adapted to enter its seating or

sit-on the edge thereof. 1t may be made of
any suitable material, and may be either sin-

gle or double beat, and there may be a single

valve arranged to admit stecam alternately to

cach end of the eylinder, or one or more valves

for each end of the cylinder.
in Ifig. 1 is shown a valve of the differential

double-beat design, A representing the dia-

aphragm separating the slide-case proper
from the passages that lead to the eylinder.
On each side of this are ports B and C, re-
spectively, the lower one, C, being slightly the

larger.

Projecting into the passage, and concentric
with the ports B and C,is a spindle or bar, D,
firmly secured in said position. Adapted to
slide longitudinally on this bar is the valve F,

| in shape similar to a bobbin, and it consists
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in a hollow stem of metal having two right-
angle flaring projections forming two parallel.

disks, as shown. These two disks are differ-
ent in area, the smaller resting,whenthe valve
is closed, on the lower or inner edge of the
port B, and the larger on the lower or outer
edge of the port C. The valve rests normally
on an-adjustable stop, G,which is actuated by
hand or by a governor, according to the re-
quirements of regulation. _

In the valve described above, and shown 1n
Figs. 1, 2, 3, 6, 7, and 8, the weight of the same
keeps it normally in coutact with the stop,

‘and it is necessarily placed in an upright po-

sition.

The operation of the valve will be clearly
evident from the statements heretofore made.
The steam entering atthe port C being slightly
impeded or throttied by the disk of the valve
would tend to force the said valve inward till
it engaged with the edge of the valve-seat,
thus cutting off the steamn; but the steam also
enters the port B, and in consequence of the
same throttling exerts a certain force on the
inner disk of the valve, thus tending to keep
it open. Were the disks of the same size, the
force exerted on each would be the same, and

the valve would remain resting on the stop,

its weight keeping it in the said position; but
the inner disk being smaller than the outer
the force must be the greater, and when the

‘difference between these forces is sufficient to

overcome the weight of the valve it will close,
and the closing will be practically instantane-
ous, as the valve in closing reduces the area
for the passage of the steam, and causes 1t to
pass through the diminished opening with
oreater velocity,thereby exerting a constantly-
increasing force on the valve, the operation
being so quickly performed as to. be practl-
cally instantaneous, as stated. - |
The operation is the same whether the re-
sistance to the closing of the valve be aspring
or a weight, as described. The use of aspring
allows the position of the valve to be other
than perpendicular, as is evident. Thuos 1t
will be seen, if the valve be so adjusted that
the steam passing through it at the moment
when the piston acquires its maximum speed
shall acquire a certain velocity, so as to be-

come throttled, and exert force enough to

close the valve, the steam will be cut off at
about half-stroke, and that if the adjustable

stop be raised so as to decrease the area pre-

sented for the passage of the steam the steam
will become sufficiently throttled, and the
maximuam velocity requisite to close the valve
will be attained earlier in the stroke, thus ef-
fecting cut-offsat any desired point carlier than
half-stroke. | o -

To regulate such engines as are used for loco-
motive and marine purposes suitable mechan-
ism can be applied to the stopsso as to adjust

~its position at pleasure; but in other engines

requiring regulation of speed any governor can
be applied to actuate the stop so as to auto-
matically regulate the point of cut-off,

i
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a thoroughfare slide-valve.
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In the TFigs. 1, 2, already described, the
valves are placed in a box or chamber on the
back of a slide-valve of the thoroughtare type,
said box or chamber being secured 1n a sta-
tionary position, and is such that in the suc-
cessive positions of the slide-valve each thor-
oughfare-port of the slide-valve is brought al-
ternately opposite each corresponding valve-

chamber, respectively; but in Figs 3 and 4are -

shown the application. of the principle in a
valve of different construction to the ports ot
This latter valve
consists, essentially, of a flat piece of metal,
A/, adapted to rest over and close the usual
induction-port of the slide-valve. The valve
is normally kept away from its seat, as shown,
by a suspensory spring, B', preferably flat and
of elliptical shape, as shown. The spring
keeps the valve against the adjustable stop €'
with a limited force. The action of the valve
depends on the velocity of the steam passing
into and through the port, as does that of the
differential double-beat design already de-
scribed. It is evident that the nearer the
stop adjusts the valve to the port the greater

will be the speed of the steam passing through

the diminished area. In other words, the
steam will become sufficiently throttled and
the maximum velocity requisite to close the
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valve will be attained earlier in the stroke,

thus effecting an earlier cut-off,and, vice versa,
the greater the area the later will be the cut-
olf. - |

In Figs. 5 and 6 is shown the application of
the differential double-beat design to separate
induction-ports, one for each end of the eylin-
der, the function of the slide-valve being to
admit steam to the eylinder for only a short
portion of the stroke, and to exhaust in the
usual way.

Fig. 7 shows the application of the differen-
tial double-beat valve to that class of engines
known as the ‘¢ single-acting trunk-pistonen-
gine.”” In this engine there is no connection
between the rotating shaft and the inlet-valve,
neither is there anyslide-valve. The point of
cut-off is determined by the amount of area
presented for the passage of the steam and the
speed of the engine at the time. The exhaust
takes place at the end of the stroke.by the pis-
ton uncovering an annular space, the remain-
ing steam being compressed by the piston on

itsreturn-stroketill it reaches the initial press-

ure, when the weight of the valve is free to
exert its foree in opening the valve before the
beginning of the next stroke. |
It is evident any form of valve actuated
by a differential pressure can he applied to
this class of engines. In the several applica-
tions of the valve shown and described, when
the cut-off has taken place,the pressurein the
cylinder is being continually reduced by the
expansion of the steam, and after the exhaust
the pressure is still farther reduced,while the
pressure in the slide-case remains the same,
which condition would cause the valve to re-
main firmly closed; but,at any time after the
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exhaust-port is closed and before the valve is
again required for use at the beginning of the
next stroke, the pressure within the valve-
chamber is raised, so as to be equal to thatin
the slide-case. This is effected in the case of

-1ts application to a slide-valve by causing the

slide-valve, in its travel, to uncover a port for
the admission of steam from the slide-case to
the valve-chamber, and in the application to
separate Induction-ports by admitting steam
during the early portion of the stroke by

- means of the slide-valve to the valve-chan-

30

“ber and the cylinder, and in the application

to single-acting trunk-piston engines by caus-

ing the piston on its return-stroke to com-

press the steam remaining in the cylinder at
the end of the stroke till it reaches the initial
pressure. | |

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is— .

1. The method of automatically actuating
cut-off valves herein desecribed, which con-
sists in first opening the valve by a defined
limited force and then closing the same against
the operation ofsuch force by differential press-
ures on opposite sides of said valve, as speci-
fied.

2. Anautomaticcut-off valve provided with
means for normally holding the same open,
such valve being so arranged with relation to
the passages that it is automatically closed by
the fluid-current induced by the difference of

pressure on opposite sides thereof caused by
the piston movement, substantially as de-
scribed. .

3. In combination, a valve actuated in one
direction by differential pressures on its oppo-
site sides, and means for adjusting the valve
and thereby regulating the area of the steam-
passages with relation to the speed of the en-
gine and varying the point of cut-off, sub-
stantially as specified. B

4. In combination, a valve actuated in one
direction by differential pressures on its op-
posite sides, and an adjustable stop operated

by suitable means for effecting an automatic -

regulation of speed, as set forth.

5. A valve consisting of a hollow stem hav-

Ing two flaring right-angle projections form-
Ing two parallel disks of different diameters,
the stem being adapted to receive a spindle or
bar,which supports and guides thesaid valve,
and which in turn is firmly supported, so as
to bear a fixed position relative to the valve-
seats, the whole being arranged to operate to
cuboff the steam in its passage from the steam-

. chest to the cylinder, substantially as and for
i the purpose set forth.
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In testimony that I claim the foregoing I 60

i hereunfo affix my signature in the presence of

two witnesses. |
JAMES H. MAN.
Witnesses:
OSCAR REUTER,
JAMES H. Brownx. l
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