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To all whom it may concern:

Be it known that I, RoserT A. McK=xE, a
citizen of the United States, and a resident of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement in Throttle-Valves,
of which the following is a specification.

My invention relates to valves, and particu-

larly to such valves as are employed for con-"

trolling or cutting off the.expansive fluids em-
ploved for operatmcr engines.
The object of my invention is to provide a

- valve which shall be normally subjected to
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fluid-pressure in such direction as to tend to

hold it to its seat and shall be provided or

combined with a supplemental valve in such
manner as to substantially equalize the op-

posing pressures upon the main valve, and thus

balance the said valve prior to moving it from
its seat.
" My invention-is primarily intended for use
in connectlon W 1th steam egomes of Iarcre size
it bemcr spemally useful in stch connectlons
Itisto be understood, however, that it is ca-
pable of use in connection with fAuids other
than steam and in connection with any size of
valve and any degree of fluid-pressure.
‘When a large valve is utilized for control-
ling fluid under high pressure, an expenditure
of a great amount of power is necessary to
raise the valve from its seat, provided the en-
tire pressure of the fluid is exerted in such a
direction as to tend to hold the valve to its
seat. I am enabled by my invention to so
divide the pressure that it shall be exerted
with substantially the same force ina direction
tending to unseat the valve as in a direction
tending to seat it, and consequently the power
exerted to lift the valve from its seat is only
that necessary to move the weight of the valve
itself against the action of gravity. In case
the valve operates horizontally the necessity
of overcoming the action of gravity is not in-
volved, and if the valve be arranged to move
away from its seat downwardly instead of
upwardly obviously the action of gravity ac-
tually assists in ‘moving the valve from its

stituting part of the valve-casing 1.

(No model.)

seat instead of opposing it, as in the case first
mentioned.

In the accompanying drawings, Figure 11is
a sectional view of a portion of a fluid-con-
duit and the controlling-valves therefor con-
structed in accordance with my invention; and
Figs. 2, 8, 4, and 5 are views corresponding 353
to FlU' 1, but showing different modlﬁcatlons
of my 1nventlon

Referring first to Fig. 1, the valve-casing
1is provided with the usual diaphragm 2 be-
tween the inlet passage or port 3 and the out- 6o
let passage or port 4, this diaphragm having
a main valve-port 5, the wall or rim of which
at one side constitutes the seat for the valve
6, the latter being provided with guide-wings
7, the outer edges of which engage with the 65
walls of the opening or port 5. The valve 6
is provided with an extension 8, having the
form of a hollow piston, located and movable
in a cylinder 9, formed in a cap-piece 10, con-
The pis- 70
ton 8 is also shown as provided with packing-
rings 11, which engage with the cylindrical
surface of the cylinder 9. The outer face of
the valve 6 within the piston extension 8 is
provided with a cap 12, provided with side 75

50

ports 13, leading to a chamber 14, formed

partially by the cap 12 and partially in the
valve-body 6. - The chamber 14 communicates
with the outlet-space-in the valve - casing 1
through a port 15, which is normally closed 8o
by means of a valve 16, having a stem 17, that
also serves as the stem for the valve 6 and
projects ontward through a suitable stuffing-
box 18, with which the valve-casing 1 is pro-

vided, and has a screw -thread engagement 83

with a supporting-bracket 19. The stem is
shown as provided with a hand-wheel 20; but
any other suitable means for oper‘&tlnor the
stem and valves might be employed; if de-
sired. The cylindrical portion of the piston go
8 is provided with a small port or passage 21,
which provides cornmunication between the
inlet port or opening 3 and the cylinder or
space 9 beyond the valve 6 and its piston.

The operation of the mechanism thus far gs
described is as follows: Assuming that the
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parts are in the position indicated in the draw-
ings, the steam or other fluid under pressure
will leak through the port or passage 21 until
the space above the piston and valve is filled,
when the entire pressure of the fluid on the
inlet side is exerted in such direction as to
tend to hold the valve to its seat. As has al-
ready been indicated, if this pressure were
not relieved by some means a very large ex-
penditure of force would be necessary in or-
der to open the main valve, provided it were
of considerable size. In order to relieve this
pressure, the stem 17 is turned by means of
the handle 20, and by reason of the screw-
thread connection between the stem and the
bracket 19 the valve 16 will be raised from
its seat, thus opening the port 15, and as this
port is materially larger than the port 21
the pressure above the valve 6 and piston 8
will be quickly reduced, and, assuming that
the pressure within the cylinder 9 and that
below the valve 6 is thus made substantially
equal, it follows that the pressure exerted
upwardly within the inlet-space of the valve-
casing upon the projecting portion of the pis-
ton will be approximately equal to that ex-
erted in the opposite direction upon the valve

'8, and consequently the valve is substantially

balanced and may then be readily unseated
by the application of a comparatively small
amount of power to the hand-wheel 20, the
further upward movement of the stem and
valve 16 being imparted to thevalve 6 by rea-
son of the engagement of the outer end of the
valve 16 with the cap 12.

In Fig. 2 the valve-casing 1* is prov1ded
with a dlaphra(rm or partition 2%, which sepa-
rates the inlet port or opening 3* from the
outlet port or upening 4%, substantially as in-
dicated in the preceding figure. In this case,
however, the main valve 6° which controls
the main port 5* in the diaphragm 2%, is op-
erated from the opposite side of the casing to
that from which the valve shown in Fig. 1 is
operated, only a portion of the stem 17* being
shown. Any suitable means for moving the
stem and valve may obviously be employed.
The piston 8%, which constitutes an extension
of the main valve, operates in a cylinder 9%,
substantially as in the form shown in Fig. 1;
but in the present case the leakage port or
passage 21" is differently located. The relief
port or passage 15% supplemental valve 162,
and cap 12%, and, in fact, all of the parts are
substantially like the corresponding parts
shown in Fig. 1as regards both structure and
mode of operation, except that the valves are
adapted for operation from above instead of
from below. -

In Fig. 3 the valve-casing 1° is provided
with a chaphracrm or partition 2°, which with
the main valve 6" separates the inlet port or
opening 3” from the outlet portor opening 4°,
the same as in the construction shown in the
preceding figures; but in this case the cylin-
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der 9°, which is joined to and constitutes a
part of the diaphragm, is provided with a
leakage-port 21°, that opens into the space at
the outlet side of the valve-casing. The pis-
ton 8"is hollow and projects into the cylinder
9°1in the opposite direction from what is shown
in Figs. 1 and 2 and is provided with guide-
wings 7°, similar to those shown in the pre-
cechncr figures.. The valve 6”is provided with
a cap 12b, havin@ lateral ports 13°, which open
into the chamber 14°, as in the construction
shown in Fig. 1. The port 15°, which opens
into the hollow piston and from that into the
eylinder, is normally closed by means of a
valve 16°, which has a stem 17°, that extends
out-through the stuffing-box 18 and may be
operated by any suitable means. It will be
seen that with this construction the full pres-
sure of fluid in the inlet-space of the valve-
casing 1s exerted ‘in a direction tending to
hold the main valve to its seat and that when
the valve 16° is lifted from its seat the steam
or other fluid will fiow into the hollow piston
and the cylinder 9°, and since the leakage
through the port 21" is slow the pressure ex-
erted outwardly upon the valve-piston will be
substantially equal to that exerted in the other
direction, and the piston will therefore be
balanced, and its further movement by engage-
ment of the valve 16° with the cap 12" may be
effected by the exercise of only such power as
is necessary to overcome the action of gravity.

After the valves are again seated the steam-

within the cylinder 9" and the hollow piston
8" will gradually leak out through the port
21°, so that the valve will again become sub-
ject to the maximum resulting pressure, tend-
ing to hold it to its seat.

In Fig. 4 the valve-casing 1° is provided
with a diaphragm 2°, that separates the inlet
port or opening 3° from the. outlet port or
opening 4°, substantially as in the preceding
figures, and in this case, as in Fig. 1, the hol-
low piston 8°, with which the main valve 6°is
provided, has a small leakage-port 21° open-
ing into the inlet-space in the valve-casing.
In this modification, however, the piston is
really a movable cylinder, the outer end of
which surrounds the stationary piston. 22,
which .is provided with a stuffing-box 18"
through which the stem 17° of the supplemen-
tal valve 16° projects. A cap 12° having
ports 13°, is mounted upon the valve 6° within
the hollow piston and is engaged by the sup-
plemental valve 16°to raise the main valve 6*
In the same manner as has already been de-
seribed. The operation of this modification
will be readily understood from the descrip-
tion heretofore given with reference to what
is shown in the other figures of the drawings,
the resultdnt pressure in such direction as to
seat the main valve being attained after suffi-
cient time has elapsed for the leakage through

“the port 21° of sufficient fluid to fill the space
within the piston 8° and the balancing pres-
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sures being secured by raising the valve 16°,
and thus permitting the accumulated pressure
in the hollow piston or cylinder 8° to passout
through the port 15°%

In Fig. 5 avalve mechanism is shown which
is adapted for use in connection with steam-
locomotives, the steam-dome 28 constituting
the inlet passage or space and the outlet pas-
sage or space being the pipe 24. The upper
end of this pipe 24 is provided with a main
port 5% which is normally closed by the main
valve 6% This valve is provided with a hol-
low piston 87, having aleakage-port 21%. The

supplemental valve 16 is provided with a
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short stem 17%, to which is attached one end
of a lever 25, tothe other end of which is con-
nected one end of an operating chain or cord
26, the lever being pivoted at an intermediate
point to a bracket 27. The opening of the
main valve is effected by engagement of the
supplemental valve 16° with the cap 12¢, the
structure and mode of operation of this valve
mechanism' being substantially the same as
the structure and mode of operation of the
mechanism shown in Fig. 3.

Tt will be understood thatwhile Thave shown
and described several different embodiments
of my invention other forms, combinations,
and arrangements of elements may be em-
ployed without departing from the spirit and
scope of the invention. I desire it to be un-
derstood, therefore, that my invention is not
limited, except in so far as limitations may be
imposed, by the prior art and specified in the
claims.

I claim as my invention—

1. Thecombination with the main valve em-
bodying a piston, and a cylinder therefor, one
of said parts having a small port or passage
for transferring fluid-pressure to or from the
cylinder and having a larger port for trans-
ferring fluid-pressure from or to the cylinder,
of a supplemental valve for said larger port,
the opening of which serves to substantially
balance opposing pressures exerted against
the main valve and a single means for opening
both valves.

9. The combination with a main valve em-
bodying a piston, and a cylinder therefor, one
of which has a port or passage for admit-
ing fluid-pressure from the inlet side of the
main valve to the cylinder and the other of
which has a port or passage for exhausting
the pressure from the cylinder to the outlet
side of the main valve, said ports being of un-
equal size, of a supplemental valve for the
larger of said ports, the opening of which
serves to substantially balance the opposing
pressures exerted against the main valve and
a single means for opening both valves.

3. The combination with a main valve em- |

bodying a piston, and a c¢ylinder therefor, one

of said parts having a port or passage between

the cylinder and the space at the inlet side of

2

the main valve and one of said ports having a

65

port or passage between the cylinder and the

space at the outlet side of the main valve, said
ports or passages being of unequal size, of a
supplemental valve for the larger of said
ports or passages the opening of which serves
to provide a balance of opposing pressures
exerted against the main valve and a single
means for opening both of said valves.

4. The combination with a main valve hav-
ing a piston, of a cylinder for said piston be-
tween which and the main fluid-pressure con-
duit, at one side of the main valve, is a leak-
age port or passage and ‘at the other side of
the main valve is a larger port or passage, a
supplemental valve for said larger port or
passage and a single means for operating both
valves.

5. The combination with a fluid-pressure
conduitand a main valve therefor having a pis-
ton, of a cylinder for said piston between
which and the conduit, at the inlet and outlet
sides of the valve, are ports or passages of
unequal size, a supplemental valve for the
larger port and a single means for succes-
swely actuating the supplemental valve and
the main Valve

6. The combination with afluid-conduit and
a main valve therefor having a piston pro-
vided with two ports opening respectively
from the cylinder in which it operates to the
inlet and outlet portions of the conduit, of a
supplemental valve serving to normally close
one of said ports and a single means for suc-
cessively actuating the supplemental valve and
the main valve.

7. The combination with a fluid-conduit and
a valvetherefor having a piston provided with
a small, valveless inlet-port and a relatively
large exhaust-port, of a cylinder into and
from which said ports respectively admit and
exhaust the fluld, and a supplemental valve
for the exhaust—port having alost-motion con-
nection with the main Valve and initially mov-
able to effect equalization of opposing pres-
sures upon the main valve.

8. Thecombination with a fluid-conduit,and
a main valve therefor provided with a piston,
of a c¢ylinder for said piston between which
and the conduit, at the respective sides of the
valve, are ports of different size, a supple-
mental valve for the larger of said ports con-

nected to the main valve and having lost mo-

tion with reference thereto whereby initial
movement of the supplemental Valve equal-
izes opposing pressures upon the main valve
and subsequent movement unseats said main
valve.
In testimony Whereof I have hereunto sub-
seribed my name this 20th day of May, 1902.
ROBERT A. McKEE.

- Witnesses: '

Rosr. M. ALLEN,

J. L. MoorE.
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