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UNITED STATES

PATENT OFFICE.

JOHN H.- BICKFORD, OF SALEM, MASSACHUSETTS.

VALVE.

SPECIFICATION forming pa,rf of Letters Patent No. 715,745, dated December 16, 1902.
Application filed November 4, 1901, ~Serial No. 81,126, (No model.)

To all whom it may concern:

Be it known that I, JoHN H. BICKFORD, of
Salem, county of Hssex, State of Massachu-
setts, have invented an Improvement in
Valves, of which the following description, in
connection with the accompanying drawings,
is a specification, like characters on the draw-
ings representing like parts.

This invention relates to valves and is in-
tended as an improvement upon the valves
shown and described in my applieations for
Letters Patent, Serial No. 64,831, filed June
17, 1901, and Serial No. 78,273, filed October
10, 1901. '

In the first application above referred to
the valve-plate is borne by a carrier, and a
pressure-chamber is also borne by said car-
rier, which is connected with the pressure-
supply, and said pressure-chamber controls
the movements of said valve-plate laterally
toward and from its seat, and means are pro-
vided whereby the pressure which holds the
valve-plate upon its seat may be relieved or

~ reduced to such an extent that said valve-
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plate is free to move laterally away from its
seat and remains away from its seat during
the entire up-and-down movement of the car-
rier, except for a short distance.at the begin-
ning of its npward movement and at the end
of its downward movement. In my second
application above referred to means are pro-
vided for relieving or reducing the pressure

" on the valve-plate before it is operated, so
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that the friction due to sliding upon its seat
even for a short distance during its upward
or downward movement isavoided. In both
cases, however, & fluid- passage is provided
leading from the pressure-supply to the pres-
sure-chamber and a controlling-valve pro-
vided for said pressure-chamber, and in the
first instance said controlling-valve is oper-
ated by the means employed for moving the
carrier which carries the valve-plate, while
in the second instance it isoperated by means
independent of the carrier. Iun the first in-
stance where the controlling - valve for the
pressure-chamber is operated by the means
employed for moving the carrier the valve-
plate has a sliding movement on its seat dur-
ing the time said controlling-valve is being
operated, while in the second instance the

controlling-valve for the fluid-passage is op-

erated absolutely independently. ,
Itis very desirable to construct and arrange
the parts, whereby the controlling-valve for
the pressure-chamber can be operated by the
means employed for moving the carrier; yet
operate to relieve or reduce the pressure of
the pressure-chamber before the valve-plate
is raised, so that the valve-plate will not slide
on its seat when raised; and. it is also desir-
able in some valves to construet and arrange
the parts whereby the eontrolling-valve for
the pressure-chamber can be operated by the
means for moving the carrier, yet operate to

return the pressure to the pressure-chamber

before the valve-plate arrives at its lower-
most position, so that said valve-plate will
slide on its seat a short distance as it closes—
as, for instance, to assist in maintaining a
clean surface between the disk and seat.
This invention therefore has for its object
to provide a valve which may be similar in

‘general construction to that shown in my

aforesaid applications, whereby the control-
ling-valve for the pressure-chamber may be
operated—as, for instance, by the means em-
ployed for moving the carrier which carries
the valve - plate—yet said operation of the
controlling - valve is performed previous to
any upward movemens of the valve-plate, so
that the pressure of the pressure-chamber
will be relieved or reduced before the valve-
plate is lifted, and as a consequence said
valve-plate will not slide upon its seat at the
beginning of its upward movement.

The invention also has forits objeet to pro-
vide a valve which may be similarin general
construction to that shown in my aforesaid
applications, whereby the pressure of the
pressure-chamber will be relieved or rednced
previous to the valve-plate rising, so that
said valve-plate will not slide on its seat at
the beginning of its nupward movement, as
before stated, and whereby the pressure will
be returned to said pressure-chamber before
the valve-plate arrives at its lowermost po-
sition on its downward movement, so that
said valve-plate shall slide on its seat, for a
short distance as it closes.

An embodiment of the first feature of my
invention, as herein shown, comprises an op-
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erating device for the carrier carrying the
valve-plate having an initial movement in-
dependent thereof and a controlling-valve for
the pressure-chamber operated by said oper-
ating device during its initial movement.

An embodiment of the second feature of
myinvention, as herein shown, comprises two
controlling-valves for the pressure-chamber,
both operated by the means employed for
moving the carrier which carries the valve-
plate, one operated in advance of the other
on both the upward and downward move-
ments of the valve-plate.

Figure 1 shows in longitudinal vertical sec-
tion and partial elevation a valve embody-
ing this invention. Fig. 2 is a sectional de-
tail of one of the controlling-valves for the
pressure-chamber. Fig. 3 is a side elevation
and partial section of the valve, and Fig. 4is
a detail of one of the essential parts of the
orerating device for the controlling-valve op-
erated by the means employed for moving
the carrier carrying the valve-plate.

a represents the valve-case, which is made
of any suitable shape, having ports ¢’ a,
which are preferably made cireular and hav-
ing a bounet f, containing a stuffing - box,
through which the valve-spindle passes.
The valve-case ¢ is formed or provided inte-
riorly with a valve-seat «? surrounding or
inclosing the port a’. The valve-seat ¢ may
be made circular or of any other suitable
shape. The valve-plate, which codperates
with the valve-seat, as herein shown, con-
sists of a disk ¢, having an externally-screw-
threaded boss on its back side, on which is
screwed a follower-plate ¢/, and a spring pis
contained in a recess provided in said boss,
which is held in place by bearing against the
inner wall of a shell d, which is the essential
element of the earrier which supports and
earries said valve-plate. The shell d of the
carrier consists of a circular plate havingan
annularflange d’,screw-threaded and screwed
into a ring d? formed or provided with a boss
d® which projeets therefrom and which is
socketed to receive the lower screw-threaded
end of the valve-spindle g. The valve-plate
is herein shown as flexibly connected to the
shell d by a metallic or other diaphragm c*
and any suitable means may be employed
for securing said diaphragm to the valve-
plate—as, for instance, it may be firmly
clamped in position between the disk ¢ and
follower-plate ¢'-——and alsoanysuitable means
may be employed for securing said dia-
phragm to said shell d—as, for instance, it
may be firmly held in place between the shell
d and ring d®. Any other suaitable flexible
connection may be employed in lieu of a
diaphragm for flexibly connecting the valve-
plate to the shell, so far as this invention is
concerned.

The diaphragm c?serves as and constitutes
a flexible element, and the follower-plate ¢’
back of it serves as a reinforeing-plate for
said flexible element. By connectingthedia-
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phragm ¢ to the shell d it will be seen that
a chamber is produced, of which said flexible
element forms a part, and said chamber is
herein employed to receive the pressure from
the pressure-supply, as will be hereinafter
described, and consequently will be herein re-
ferredto asthe ‘“pressure-chamber,” although
so faras my invention is concerned this pres-
sure-chamber may be constructed in other
ways, yet having a flexible element as a part
of it, which is adapted to serve as an actu-
ator for or means for moving the valve-plate
toward and from its seat when its movement
is controlled, as will be hereinafter described,
by the pressure in the pressure-chamber.
The valve-plate is free to move laterally rela-
tive to the carrier in a direction toward and
from its seat ¢?, yet it is bodily borne by said
carrier, and consequently moves up and down
with it. Means are provided whereby the
pressure is admitted to the pressure-cham-
ber, which latter, as herein shown, is located
at the back side of the valve-plate for the
purpose of holding the valve-plate seated,
and said means, as herein shown, consists of
a fluid - passage or other connection which
leads from the inlet of the valve, meaning
the pressure-supply, to said pressure-cham-
ber, which when open affords a free and un-
obstructed passage for the fluid which is be-
ing controlled and which acts to hold the
valve-plate upon its seat. This fluid-pas-
sage from the inlet of the valve—i. e., the
pressure-supply—to’ the pressure-chamber
may be made in many different ways more or
less circuitous.

As herein shown, the spindle ¢, which is
attached to the carrier, is made tubular for
a portion of its length, thereby providing a
passage ¢?, which is in open communication
with the pressure-chamber by means of a hole
through the shell d, and at the upper end of
said passage ¢* the spindle g has a side open-
ing 2, normally communicating with a recess
3 in a gland w of the stuffing-box when the
earrier is in its-lowermost position and the
valve-plate consequently closed on its seat,
and the bonnet f, containing said stuffing-box,
in which said spindle moves up and down, is
cut away or formed to provide a passage e,
which is in open communication with the re-
cess 3 in said gland w and also with a pas-
sage e, extending up to a boss ¢, to which a
three-way valve [ is secured, said valve ¢ hav-
ing a passage t’, communicating with the pas-
sage ¢* by meaus of 4 passage ¢’. (See dotted
lines, Fig. 3.) From the three-way valvel a
pipe ¢® leads, which is connected by piping
¢’ with the supply at the inlet of the valve—
as, for instance, it may be connected fo a pipe
which is secured to said valve. A passage ¢°
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passes through the carrier and through the .
flange d' of the shell d, which connects the
passage e® with the pressure-chamber. When
said flaid-passage ¢°e* 2 3 ¢® ¢t €® ¢° is open,
(the plug #? of the three-way valve being prop-
erly positioned,) the pressure in said pressure-
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chamber and acting back of the valve-plate | one of the arms, and in order that said pin

will be the same per square inch as the pres-
sure on the front side of the valve-plate; but

as the area of the back side of the valve-plate

in contact with the pressure is greater than
the front side by the area of the seat it is ob-
viouns that the valve-plate will be moved lat-
erally toward and held hard upon its seat by
the pressure in the pressure-chamber acting
back of it. The carrier bearing the pressure-
chamber and valve-plate will be raised and

Jowered by turning the -hand-wheel g* on the

spindle g.

The three-way valve { is provided for the
purpose of controlling the pressure in the
pressure-chamber to thereby control the lat-
eral movementsof the valve-plate toward and
from its seat and is adapted to open and close
said fluid-passage and also open the closed
portion of said fluid-passage, meaning the
outlet-passage, to the atmosphere to thereby
admit or withdraw the pressure. Whenever
the three-way valve is turned into the posi-
tion shown in Fig. 2, communication is estab-
lished between the passages e and ¢, and the
pressure of the fluid acts back of the valve-
plate, tending to thrust or hold. it against or
upon its seat. By turning the plug # into
another position the fluid-passage will be
closed, and the pressure of the pressure-cham-
ber acting at the back side of the valve-plate
consequently relieved or reduced, and by
tarning said plug % into still another position
the fluid-passage will not only be closed, but
its closed portion will be opened to the at-
mosphere by way of the exit %, or, in other
words, the outlet-passage from the pressure-
chamber will be opened. Itis designed and
intended that this controlling-valve shall be
operated previous toraising the carrier, so as
to relieve or reduce the pressure in the pres-
saure-chamber before the valve-plate starts on
its upward movement, yet shall be operated
by the means employed for moving the car-
rier which carries the valve-plate, and to ac-
complish this result the stem #* of the plug #?
is provided with meansadapted to be engaged
by suitable means borne by the hand-wheel
g%, and said hand-wheel ¢®is constructed and
arranged to have an initial movement inde-
pendent of the carrier, during which time it
operates to turn said.plug #.

The device on the stem ¢ of the plug? con-
sists of a pair of curved arms * {5, projecting
therefrom in the form of a horseshoe, asillus-
trated in Fig. 4, each arm having on it acam
or inclined portion #7, and the hand-whes! ¢?
has depending from it a spring-pressed pin %,
which normally occupies a position between
said arms #°{° and when moved, by turning
the hand-wheel, will engage either one or the
other arm, and thereby turn the plug ##in one
or the other direction. When moving the
carrier up or down, the hand-wheel will be

may pass over the other arm as the hand-
wheel begins its second revolution the spring-
acting pin ¢ will ‘ride up over the inclined

70

portion or cam ¢, and also as the hand-wheel -

begins its successive revolutions said pin #*
will also pass over said inclined portion or
cam ¢ ,

In Fig. 4 the full and dotted lines represent
the two extreme positions of the device on the
stem #* of the plug #* which it will occupy as
the hand-wheel is torned in one or the other
direction, and in said figure the path of move-
ment of travel of the pin #f is also represented
by a dotted line. To give the hand-wheel its
initial movement independent of the carrier,
the-hub of said wheel is formed or provided
with a slot A, extending a portion of the way
around it, and the nut on the screw-threaded
portion of the spindle ¢ has a pin &' project-
ing laterally from it, which occupies a posi-
tion in said slot, and the length of said slot
determines the initial movement of the hand-
wheel independent of the carrier. This slot
h will be made long enough for the hand-
wheel to turn the plug #* before it turns the
nut on the spindle g. It will be seen that as
the hand-wheel is turned in a direction to
lift the earrier it will during its initial move-
ment turn the plug ?, and thereby close the
fluid-passage and also open the closed por-
tion thereof to the atmosphere, and  there-
after as the carrier is raised the plug ¢ will
remain in this position. The pressure of the
pressure-chamber acting at the back side of
the valve-plate is therefore relieved or re-
duced before the valve-plate starts on its up-
ward movement, and consequentlysaid valve-
plate doesnot slide onitsseat. Yetthe means
employed for accomplishing the result is au-
tomatic—z. e., operated by the means em-
ployed for raising the carrier. Asthe hand-
wheel is turned in the opposite direction to
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move the valve-plate downward the pin 8

will engage the other arm of the pairand will
thereupon turn the plug #* and close the exit
or way to the atmosphere and thereafter open
the fluid-passage, and such operation of the
plug #* takes place before the valve-plate is
started on itsdownward movement; but this
is immaterial. Itis material, however,so far
as this invention is concerned, that the pres-
sure shall not act upon the valve-plate on its
downward movement until just before it ar-
rives at its lowermost position, so as to cause
the valve-plate to slide on its seat a little as it

ceasesits downward movement, and to accom-.

plish this result the fluid-passage is provided
with another controlling-valve, operated by
the means employed for moving the carrier,

which, although incidentally operated as the.

valve-plate rises, performsno important funec-

tion atv such time and isinconsequential, but

which is operated as the valve-plate descends
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turned a number of revolutions, and on its ; and performs the desired funetion .at the
first revolution it will act to turn the plug #* | proper time.
by the pin £ passing along and bearing against |

This controlling-valve consists
of the gland w and ring w' above it, both in-
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closing or embracing, the spindle ¢ and dis-
posed relative thereto so that as the spindle
rises the side opening 2 will be closed by said
gland and ring, but will be opened as the
spindle descends just before the valve-plate
arrives at its lowermost position. It will be
seen that notwithstanding the fluid-passage
is opened by the three-way valve on thedown-
ward movement of the valve-plate said pas-
sage will at such time be closed by the other
controlling-valve and is not opened until just
before the valve-plate arrives at its lower-
most position, and econsequently the pressure
will not be returned to the pressure-chamber,
and therefore applied to the valve-plate, un-
til such time, and the valve-plate will there-
fore be held away from its seat until just be-
fore it arrives at its lowermost position, when
it may close thereupon and slide a short dis-
tance.

‘While I have herein shown a hand-wheel
as the operating device for the carrier, yet I
do not desire to limit my invention to the em-
ployment of such specific device, as it is ob-
vious that other equivalent devices may be
employed in lieu thereof.

Having described my invention, what I
claim, and desire to secure by Letters Patent,
is—

1. Inavalve,acarrier bearinga valve-plate

and also bearing a pressure-chamber having
aflexible element as a part of it, an operating
device for said carrier havingan initial move-
went independent thereof, means, as a pas-
sage, connecting said pressure-chamber with
the pressure-supply, said pressure-chamber
controlling the movements of said valve-plate
laterally toward and from its seat as the pres-
sure therein is controlled, and a valve for con-
trolling the pressure in said chamber oper-
ated by said operating device during its ini-
tial movement, substantially as described.

2. Inavalve,acarrier bearinga valve-plate
and also bearing a pressure-chamber having
a flexible element as a partof it, an operating
device for said carrierhaving an initial move-
ment independent thereof, means, as a pas-
sage, connecting said pressure-chamber with
the pressure-supply, said pressure-chamber
controlling the movements of said valve-plate
laterally toward and from its seat as the pres-
sure therein is controlled and a three -way
valve for controlling the pressure in said
chamber operated by said operating device
during its initial movement, substantially as
deseribed.

3. Inavalve, a carrier bearinga valve-plate
and also bearing a pressure-chamber having

_a flexible element as a part of it, an operating

device for suid carrier having as a codperative
partofita hand-wheelhavinganindependent
initial movement, means, as a passage, con-

‘necting said pressure-chamber with the pres-

sure-supply, said pressure-chamber control-
ling the movements of said valve-plate later-
ally toward and from its seat as the pressure
therein is controlled and a valve for control-

715,745

ling the pressure in said chamber operated by
said hand-wheel during its initial movement,
substantially as described.

4, Inavalve, a carrier bearing a valve-plate
and also bearing a pressure-chamber having
a flexible element as a part of it, an operating
device for said carrier having an initial move-
ment independent thereof, means, as a pas-
sage, connecting said pressure-chamber with
the pressure-supply, said pressure-chamber
controlling the movements of said valve-plate
toward and from its seat as the pressure
therein is controlled, a spring acting to assist
in moving said valve-plate toward its seat
and a valve for controlling the pressure in
said chamber operated by said operating de-
viee for the carrier during its initial move-
ment, substantially as described.

5. Inavalve,acarrier bearingavalve-plate
and also bearing a pressure-chamber having
a flexible element as a part of it, an operating
device forsaid carrier having an initial move-
ment independent thereof, means, as a pas-
sage, connecting said pressure-chamber with
the pressure-supply, an outlet-passage lead-
ing from said pressure-chamber through
which the pressure is released, said pressure-
chamber controlling the movements of said
valve-plate laterally toward and from its seat
as the pressure therein is controlled and a
valve for controlling said outlet-passage op-
erated by said operating device during its
initial movement, substantially as described.

6. Inavalve, a carrier bearinga valve-plate
and also bearing a pressure-chamber having
a flexible element as a part of it, an operating
device for said carrier having an initial move-
ment independent thereof, means, as a pas-
sage, connecting said pressure-chamber with
the pressure-supply,an outlet-passage leading
from said pressure-chamber through which
the pressureisreleased,said pressure-chamber
controlling the movements of said valve-plate
laterally toward and from its seat as the pres-
sure therein is controlled and a valve for con-
trolling the pressure in said chamber oper-
ated by said operating device during its ini-
tial movement to close the passage leading
from the pressure-supply to the pressure-
chamber and to open the outlet-passage lead-
ing from the pressure-chamber, substantially
as described.

7. In avalve, acarrier bearing a valve-plate
and also bearing a pressure-chamber having a
flexible element as a part of it, an operating
device forsaid carrier having an initial move-
ment independent thereof, means, as a pas-
sage, connecting said pressure-chamber with
the pressure-supply, said pressure-chamber
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controlling the movements of said valve-plate

laterally toward and from its seat asthe pres-
sure therein is controlled, a valve for control-
ling the pressure in said chamber operated by
said operating device during its initial move-
ment and another valve for controlling the
pressure in said chamber also operated by
said operating device but before the valve-

130




plate arrives at its lowermost position, sub-
stantially as described.

8. Inavalve,acarrier bearinga valve-plate

and alsobearing a pressure-chamber havinga
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flexible element as a part of it, an operating
device forsaid carrier having an initial move-
ment independent thereof, means, as a pas-
sage, connecting said pressure-chamber with

the pressure-supply, said pressure-chamber .

controlling the movements of said valve-plate
laterally toward and from its seat as the pres-
sure therein is controlled, a three-way valve

for controlling the pressure in said chamber,

operated by said operating device during its
initial movement and another controlling-
valve for controlling the pressure in said
chamber also operated by said operating de-
vice but before the valve-plate arrives at its
lowermostposition,substantially asdescribed.

9. Inavalve, acarrierbearing a valve-plate
and also bearing a pressure-chamberhaving a
flexible element as a part of it, an operating
device for said carrier having an initial move-

ment independent thereof, means, as a pas-,

sage, connecting said pressure-chamber with
the pressure-supply, an outlet-passage lead-
ing from said pressure-chamber through
which the pressure is released, said pressure-
chamber controlling the movements of said
valve-plate laterally toward and from its seat
as the pressure therein is controlled and a
valve for controlling. the pressure in said
chamber operated by said operating device
during its initial movement to close the pas-
sage leading from the pressure-supply to the
pressure-chamber and to open the outlet-pas-
sage leading from the pressure-chamber, and
another valve for controlling the pressure in
said chamber also operated by said operating
device but before the valve-plate arrives at its
lowermostposition,substantially asdeseribed.

10. In a valve, a carrier bearing a valve-
plate and also bearing a pressure-chamber
having a flexible element as a part of it, an
operating device for said carrier having as a
codperative part of it a hand-wheel having an
independent initial movement, means, as a
passage, connecting said pressure-chamber
with the pressure-supply, said pressure-cham-
ber controlling the movements of said valve-
plate laterally toward and from its seat as the
pressure therein is controlled and a valve for
controlling the pressure in said chamber op-
erated by said hand-wheel during its initial

movement, and another valve controlling the

pressure in said chamber also operated by
said hand-wheel but before the valve-plate
arrives at its lowermost position, substan-
tially as described.

11. In a valve, a carrier bearing a valve-
plate and also bearing a pressure-chamber
havinga flexible element asa partof it, means,
as a passage, connecting said pressure-cham-
ber with the pressure-supply, said pressure-
chamber controlling the movements of said
valve-plate laterally toward and from its seat
as the pressure therein is controlled, two con-

K
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trolling-valves for controlling the pressure in
said chamber and means for operating them
to close said. connecting-passage before the
valve-plate starts on its upward movement
and to open said passage before said valve-
plate ceases its downward movement, sub-
stantially as described.

12.:In a valve, a carrier bearing a valve-
plate and also bearing a pressure-chamber
havinga flexible elementasa partof it, means,
as a passage, connecting said pressure-cham-
ber with the pressure-supply, said pressure-
chamber controlling the movements of said
valve-plate laterally toward and from its seat

790

75

8o

as the pressure therein is eontrolled, two con-

trolling-valves for controlling the pressure in
said chamber and means operated by the
means employed for operating the earrier for

-operating them to close said connecting-pas-

sage before the valve-plate starts on its up-
ward movement and to open said passage be-
fore said valve-plate ceases its downward
movement, substantially as described.

13. In a valve, a carrier bearing a valve-
plate and also bearing a pressure-chamber
havinga flexible elementasa partof it, means,
as a passage, connecting said pressure-cham-
ber with the pressure-supply, said ‘pressure-
chamber controlling the movements of said
valve-plate laterally toward and from its seat
as the pressure.therein is controlled, an out-
let-passage leading from the pressure-cham-
ber through which the pressure is released,
two controlling - valves for. controlling the
pressure in said chamber, means for operat-
ing them to close said connecting-passage and
open the outlet-passage before the valve-plate
starts on its upward movement and to close
said outlet-passage and thereafter open the
connecting - passage before said valve-plate
ceases its downward movement, substantiall
as deseribed. , .

14. In a valve, a carrier bearing a valve-
plate, and also bearing a pressure-chamber
havinga flexibleelement as a part of it, means,
as & passage,.connecting said pressure-cham-
ber with the pressure-supply, said pressure-
chamber controlling the movements of said
valve-plate laterally toward and from its seat
as the pressure therein is controlled, an out-
let-passage leading from the pressure-cham-
ber throngh which the pressure is released,
two controlling - valves for controlling the
pressure in said chamber, and means oper-
ated by the means employed for operating the
carrier, for operating them to close said con-
necting-passage and open the outlet-passage
before the valve-plate starts on its upward
movement and to close said outlet-passage
and thereafter open the connecting-passage
before said valve-plate ceases its downward
movement, substantially-as described. .

15. In a valve, a carrier bearing a valve-
plate and also bearing a pressure-chamber
havingaflexible elementasa partof it,means,
as a passage, connecting said pressure-cham-
ber with the pressure-supply, said pressure-
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chamber contrelling the movements of said
valve-plate laterally toward and from its seat

as the pressure therein is controlled, two con-

trolling-valves for controlling the pressure in
said chamber and means for operating them
successively, substantially as deseribed.

16. In a valve, a carrier bearing a valve-
plate and also bearing a pressure-chamber
havinga flexibleelementasa partof it,means,
as a passage, connecting said pressure-cham-
ber with the pressure-supply, said pressure-
chamber controlling the movements of said
valve-plate laterally toward and from its seat
as the pressure therein is controlled, two con-
trolling-valves for controlling the pressurein
said chamber and means operated by the
means employed for operating the carrier for
operating said controlling-valves succes-
sively, substantially as described.

17. In a valve, a earrier bearing a valve-
plate and also bearing a pressure-chamber
having a flexible element as a part of it, an op-
erating device for said carrier having an ini-
tial movement independent thereof, means,
as a passage, connecting said pressure-cham-
ber with the pressure-supply, said pressure-
chawmber controlling the movements of said

valve-plate laterally toward and from its seat’

as the pressure therein is controlled, a con-
trolling-valve for said connecting - passage
and means for operating it automatically to
close the passage before the valve-plate starts
on its upward movement and to open said
passage on the downward movement of said
valve-plate and another controlling-valve for
said connecting-passage and means for oper-
ating it automatically to keep said passage

closed on the first part of the downward
movement of the valve-plate and to open said
passage before said valve-plate arrives at its
lowermost position on its downward move-
ment, substantially as described. .

18. In a valve, a carrier bearing a valve-
plate and also bearing a pressure-chamber
having a flexible element as a part of it, an
operating device for said carrier having an
initial movementindependent thereof,means,
as a passage, connecting said pressure-cham-
ber with the pressure-supply, an outlet-pas-
sage leading from said pressure-chamber
through which the pressure is released, said
pressure-chamber controlling the movements
of said valve-plate laterally toward and from
its seat as the pressure therein is controlled,
a controlling-valve and means for operating
it antomatically to close said connecting-pas-
sage and open the outlet-passage before the
valve-plate starts on its upward movement
and to thereafter close said outlet-passage
and open the connecting-passage on the down-
ward movement of the valve-plate and an-
other controlling-valve and means for oper-
ating it automatically to open said connect-
ing-passage before the valve-plate arrives at
its lowermost position on its downward move-
ment, substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

JOHN H. BICKFORD.

Witnesses:
B. J. Noyms,
H. B. Davis.
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