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UNITED STATES PATENT OFFICE. 

JOHN II. BICKFORD, OF SALEM, MASSACHUSETTS. 

VALVE. 

SPECIFICATION forming part of Letters Patent No. 708,990, dated September 16, 1902. 
Application filed June 17, 1 901, 

To ?till, Luhon, it naily concert, - 
Be it known that I, JoHN H. BICKFORD, of 

Salem, in the county of Essex and State of 
Massachusetts, have invented an Improve 
ment in Valves, of which the following de 
Scription, in connection with the accompany 
ing drawings, is a specification, like letters on 
the drawings representing like parts. 
This invention relates to valves and is in 

tended as an improvement upon the valve 
shown and described in Letters Patent No. 
686,703, granted to me November 19, 1901. 
In the valve shown in said patent the valve 
plate was flexibly connected to its carrier and 
movable laterally against and held upon its 
seat by the pressure, and means were pro 
vided whereby an opposing force was exerted 
upon said valve - plate, which reduced the 
thrust of said valve-plate upon its seat. In 
said patent the valve-plate was adapted to re 
main in sliding contact with its seat, or in con 
tact with a suitable equivalent therefor at all 
times, and I find that with some types of 
valves and with valves of certain sizes this is 
objectionable. 
My present invention has for its object to 

provide means for operating the valve-plate 
which is borne by the carrier in a different 
manner from that shown in said patent-that 
is to say, the valve-plate is movable toward 
and from its seat instead of being held upon 
and adapted to slide on its seat or on an equiva 
lent at all times. In accordance with this in 
vention the valve-plate borne by the carrier 
is moved laterally toward and from its seat 
by the pressure and is held upon its seat also 
by the pressure, and instead of providing 
means whereby an opposing force will be ex 
erted upon said valve-plate to reduce its 
thrust upon the seat, yet cause it to slide at 
all times upon its seat or upon an equivalent 
therefor as the carrier is moved up and down, 
means are herein provided whereby the pres 
sure which holds the valve-plate upon its seat 
is relieved or reduced to such an extent that 
under ordinary conditions the valve-plate is 
moved laterally away from its seat, and re 
mains away from its seat during the entire 
up-and-down movement of the carrier, except 
it may incidentally remain in contact with 
and slide on its seat a very short distance at 
the beginning of its upward movement and 
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at the end of its downward movement. There 
fore herein the pressure when properly con 
trolled, as will be hereinafter described, is 
employed for three distinct purposes, or, in 
other words, performs three distinct func 
tions-viz., it moves the valve-plate laterally 
toward its seat, holds the valve-plate upon its 
seat when the carrier is at rest, and moves the 
valve-plate laterally away from its seat and 
holds it thus removed during the up-and 
down movement of the carrier. 
The valve is especially adapted for use in 

connection with elastic pressures, yet it may 
be used in connection with non-elastic pres 
sures as well. 

Figure 1 shows in vertical section a valve 
embodying this invention. Fig. 2 is a side 
elevation and partial section of the valve 
shown in Fig. 1, and Fig. 3 is a vertical sec 
tion of a modified form of valve embodying 
this invention. 

Cl, represents the valve-case, which is made 
of any suitable shape, having ports at a', 
which are preferably made circular, and hav 
ing a bonnet f, containing a stuffing-box, 
through which the valve spindle or stem 
passes. The valve-case a is formed or pro 
vided interiorly with a valve-seat a, sur 
rounding or inclosing the port al. The valve 
seat a may be made quadrangular or circu 
lar or of any other suitable shape. 
The valve-plate herein shown consists of a 

disk c, connected to a follower-plate c' by a 
screw-threaded stude, on which a nut is turned 
to hold the parts assembled, a suitable plun 
ger (although not essentially necessary) be 
ing interposed between the plate c' and nut, 
which contains a spring p, to be described. 
The valve-plate is herein shown connected to 
a shell d (which is the essential element of 
the carrier which supports and carries the 
valve-plate) by a metallic or other diaphragm 
c', having a roll c, and any suitable means 
will be employed for securing said diaphragm 
c to the shell d-as, for instance, a ring c' 
may be employed, which is screwed or other 
wise connected to the shell d. The diaphragm 
c serves as and constitutes a flexible ele 
ment, and the follower-plate c', which is lo 
cated back of it, serves as a reinforcing-plate 
for said flexible element. Any other suit 
able flexible element may be employed in lieu 
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of a diaphragm. By connecting the dia 
phragm c 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 
referred to as the “pressure-chamber,’ al 
though so far as my invention is concerned this 
pressure-chamber may be constructed in other 
ways, yet having a flexible element as a part 
of it which is adapted to serve as an actuator 
for or means for moving the valve-plate when 
its movement is controlled, as will be herein 
after described, by the pressure in the pres 
Sure-chamber. The valve-plate is or may be 
provided at its lower end with a slot i, which 
establishes communication between ports as 
Soon as said valve-plate is raised a short dis 
tance. The valve-plate, herein shown as ac 
tuated by the flexible element of the pressure 
chamber, is free to move laterally relative 
thereto in a direction toward and from its 
seat a, according as the pressure in said pres 
sure-chamber is controlled. Means are pro 
vided whereby the pressure is admitted to 
the pressure-chamber, which latter, as here 
in shown, is located at the back side of the 
Valve-plate, 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 pres 
Sure-chamber, which when open affords a free 
and unobstructed passage for the fluid which 
is being controlled. This fluid-passage from 
the inlet of the valve-i. e., the pressure-sup 
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ply-to the pressure-chamber may be made 
in many different ways, more or less circuit 
ous, which comes within the scope of this in 
Vention, and two different ways are herein 
illustrated. 
One form of fluid-passage is shown in Fig. 

l, wherein it will be seen that the spindle or 
stem g, which is attached to the carrier, is 
made tubular for a portion of its length, there 
by providing a passage e', which is in open 
communication with the pressure-chamber by 
means of a hole through the shell d, and at 
the lapper end of said passage e the spindle 
or stem g has a side opening normally colm 
municating with a recess in a gland u of the 
stuffing-box when the carrier is in its lower 
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most position and the valve consequently 
closed, and the bonnet f, containing said 
Stuffing-box in which said spindle rises, is 
cut away or formed to provide a passage e, 
which is in open communication with the re 
cess in the gland, and said bonnet and valve 
case are provided with a passage e", leading 
from the passage e. As shown in this figure 
of the drawings, the passages e° and e are 
substantially in parallelism, while the pas 
sage e is at right angles thereto and connects 
them at the top when the carrier is in the 
position shown in Fig. 1. When the fluid 
passage connecting the pressure - chamber 
with the pressure-supply is open, as shown 

in said Fig. 1, the pressure in said pressure 
chamber and acting back of the valve-plate 
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 acted upon by the pressure in the cham 
ber is greater than the area of the front side 
of the valve-plate in contact with the pres 
sure by the area of the seat it is obvious that 
the valve-plate will be moved laterally-to 
ward and held hard upon its seat by the pres 
sure in said chamber acting back of it. The 
carrier bearing the pressure - chamber and 
valve-plate may be raised and lowered by 
turning the hand-wheel g on the spindle or 
stem g. 
stuffing-box contained in the bonnet.f, and a 
driving-gland f' is preferably provided, also 
having a stuffing-box, which will be herein 
after referred to as an “auxiliary’ stuffing 
box. The auxiliary stuffing-box is employed 
particularly in case the valve is used for con 
trolling elastic pressures, yet may be em 
ployed for non-elastic pressures, if desired. 
Controlling the pressure in the pressure 
chamber, which acts in turn to control the 
lateral movements of the valve-plate toward 
and from its seat, constitutes one of the es 
sential features of this invention, and while 
this result may be accomplished in many dif 
ferent ways, all within the scope of this in 
vention, I have herein shown one practical 
embodiment of the invention in Fig. 1 for the 
sake of illustration. As shown in said Fig. 
1, a valve is provided which is adapted to 
open and close the fluid-passage leading to 
the pressure - chamber to thereby admit or 
not the pressure and also to Open and close 
an outlet-passage leading from said pressure 
chamber. The controlling - valve shown in 
said figure comprises as stationary members 
the aforesaid ring or gland u and the driv 
ing-gland f' and suitable packing, which in 
close or embrace the spindleg at the upper 
end of its tubular portion, which latter serves 
as the movable member of said controlling 
valve, as will be described. The ring or gland 
U is formed with a suitable opening or recess 
communicating with a passage e in the bon 
net.f, and above said ring U a packing-ring 
'U' is provided, which when compressed im 
pinges upon a split ring U", contained within 
it, into firm engagement with the spindle g. 
The packing-ring U' is pressed down hard on 
the ring it, and thereby compressed, by the 
driving-gland f'. The lower end portion of 
the driving-gland f' has a vertical slot or pas 
sage f contiguous the spindleg, extending 
upward to an internal recessf, and a hole 
is provided at said recess, which establishes 
communication with the atmosphere. The 
slot or passage f, recessf, and hole v, taken 
together with the passage e in the spindle 
g, serve as and constitute an outlet-passage 
leading from the pressure-chamber. When 
the spindle g is in its lowermost position, 
Fig. 1, the side opening or entrance to the 
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passage e' in the spindle is in open com- move the valve-plate laterally toward and 
munication with the opening in the ring up 
and the fluid-passage consequently open; but 
when said spindle is raised a short distance 

O 

said side opening or entrance rises above 
the opening in the ring U and is closed by 
the packing above said ring U, and said fluid 
passage is at such time closed. As the spin 
dle continues its upward movement the pas 
sage e' continues to rise above the ring or 
gland v and soon opens into the passage fin 
the driving-gland f', thereby opening the out 
let-passage leading from the pressure-cham 
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ber. Thus in this instance that portion of 
the spindle or stem g which coöperates with 
the stationary members of the controlling 
valve to thereby control the fluid-passage and 
outlet-passage serves as the “valve proper' 
of the controlling-valve by which the pressure, 
of the pressure-chamber is controlled. As 
soon as the controlling-valve closes the fluid 
passage leading to the pressure-chamber the 
pressure in said pressure-chamber begins to 
fall, (if steam,) and when the pressure has been 
reduced to a point where the pressure per 
square inch in the pressure-chamber is mate 
rially less than the pressure of the pressure 
supply then the valve-plate will tend to fall 
away from its seat; but ordinarily the op 
erator will not raise the carrier this short dis 
tance and then wait, even if steam, but will 
continue to raise said carrier, and as soon as the controlling-valve opens the outlet-pas 
sage the accumulated pressure in the pres 
sure-chamber will escape, which operation 
causes the valve to move laterally away from 
its seat until the stude strikes a stop in the 
shell d of the pressure-chamber. 
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As before stated, the fluid-passage leading 
from the pressure-supply to the pressure 
chamber may be constructed in many differ 
ent ways; so, also, the Outlet-passage leading 
from the pressure-chamber may be construct 
ed in many different ways coming within the 
scope of this invention. In the instance just 
described the valve controlling the fluid-pas 
Sage and outlet-passage is operated by the 
means employed for moving the carrier; but 
said valve may be otherwise operated. It 
will be seen as the carrier is raised the valve 
plate incidentally will slide a short distance 
on its seat before said controlling-valve closes 
the fluid-passage. 
The controlling-valve herein shown is sim 

ple and performs the work designed and in 
tended for it; but so far as my invention is 
concerned a valve of any other form or con 
struction may be employed in lieu of that 
herein shown, as I desire to include within 
the spirit and scope of this invention any 
form or construction of valve adapted to open 
and close any form or construction of passage 
or passages connecting the pressure-supply 
with a pressure-chamber borne by the valve 
plate carrier, whereby the pressure in said 
pressure-chamber may be controlled in such 

from its seat or cause the same to be so moved. 
av represents another packing-ring below 

the ring or gland v. 
The outlet-passage leading from the pres 

sure-chamber is quite as important in con 
trolling the pressure in said pressure-chamber 
as the inlet-passage which leads from the 
pressure-supply, as it is by opening said out 
let-passage that the pressure is relieved, so as 
to cause the valve-plate to move away from 
its seat. . . . 

It will be seen that by properly controlling 
the pressure in the pressure - chamber the 
valve-plate is operated, being moved later 
ally toward its seat by the pressure in said 
pressure-chamber and held in contact with 
its seat by the pressure in said pressure 
chamber and then moved laterally away from 
its seat by a decrease or absence of pressure 
in said pressure-chamber, all of which is con 
trolled by the valve controlling the pressure 
of the pressure-chamber. 
A spring p is contained in the plunger e', 

which works in a socket formed in the shell 
d of the pressure-chamber, said plunger serv 
ing as a guide for the laterally-movable valve 
plate, (although not essentially necessary,) 
and said spring serving to seat the valve 
plate normally and also assisting the pres 
sure in seating it, as it might happen that when 
the valve-plate is away from its seat and there 
is a pressure back of it as well as in front of 
it said valve-plate would be balanced so far 
as the pressure is concerned; hence the em 
ployment of this spring. To prevent the 
spring p from thrusting the valve-plate lat 
erally against the interior wall of the valve 
case, so that when lowered it will strike the 
projecting valve-seat, two ribs i, one on each 
side of the seat, are provided on said interior 
wall, on which the valve-plate may ride as it 
rises, being thereby held in a proper plane 
to move correctly onto the valve-seat when 
lowered. . 

Referring to Fig. 3, a fluid-passage leading 
to the pressure-chamber borne by the valve 
plate carrier is formed through the valve 
seat, valve-plate, and stude, being repre 
sented by the passage in through the valve 
seat, the passage n' through the valve-plate, 

75 

95 

did 

IC5 

IIo 

II5 

and the passage in through the stude, this 
modification being illustrated merely for the 
purpose of showing another one of the vari 
ous forms of fluid-passage from the supply 
to the pressure-chamber which may be em 
ployed. In this case the pressure in the pres 
sure-chamber is exhausted into the body of 
the valve and out into the opposite port when 

I 25 

the valve is opened, as there is generally no 
pressure but atmospheric in this space, al 
though substantially the same result would 
follow if there was a materially low pressure 
in the outlet-port, and the body and opposite 
port serve as and constitute an outlet-pas 
sage leading from the pressure-chamber, and 

manner as to cause its flexible element to the controlling-valve which controls the pres 
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sure of the pressure-chamber is formed by 
the valve-plate sliding a short distance on its 
seat and then opening the passage n' to the 
aforesaid outlet-passage. 

It will be seen that herein the valve-plate 
is moved laterally toward its seat by admit 
ting the pressure to the pressure-chamber 
and is closed upon its seat by the pressure 
assisted by the spring and thereafter is held 
upon its seat by the pressure and is moved 
away from its seat by withdrawing or reduc 
ing said pressure in the pressure-chamber 
and allowing the pressure of the pressure 
supply to force the valve-plate off of its seat, 
and in case the valve controlling the fluid 
passage is operated by the spindle or other 
means employed for moving the carrier it will 
be seen that said action is automatic. 
What I do claim, and desire to secure by 

Letters Patent, is 
1. In a valve, a carrier bearing a valve 

plate and also bearing a pressure-chamber 
having a flexible element as a part of it, 
means for moving said carrier, 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, 
substantially as described. 

2. In a valve, a carrier bearing a valve-plate 
and also bearing a pressure-chamber having a 
flexible element as a part of it, means for mov 
ing said carrier, means, as a passage, connect 
ing said pressure-chamber with the pressure 
supply, said pressure-chamber controlling the 
movements of said valve-plate laterally to 
ward and from its seat as the pressure therein 
is controlled, and a valve for controlling the 
pressure in said chamber operated by the 
means employed for moving the carrier, sub 
stantially as described. . 

3. In a valve, a carrier bearing a valve-plate 
and also bearing a pressure-chamber having a 
flexible element as a part of it, means for mov 
ing said carrier, means, as a passage, connect 
ing said pressure-chamber with the pressure 
supply, said pressure-chamber controlling the 
movements of said valve-plate laterally to 
ward and from its seat as the pressure therein 
is controlled, and a manually-operated valve 
for controlling the pressure in said chamber, 
substantially as described. 

4. In a valve, a carrier bearing a valve-plate 
and also bearing a pressure-chamber having a 
flexible element as a part of it, means for mov 
ing said carrier, means, as a passage, connect 
ing said pressure-chamber with the pressure 
supply, said pressure-chamber controlling the 
movements of said valve-plate laterally to 
ward and from its seat as the pressure therein 
is controlled, and a spring acting to assist in 
moving said valve-plate toward its seat, sub 
stantially as described. 

5. In a valve, a carrier bearing a valve-plate 
and also bearing a pressure-chamber having a 
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flexible element as a part of it, means for mov 
ing said carrier, means, as a passage, connect 
ing said pressure-chamber with the pressure 
supply, said pressure-chamber controlling the 
movements of said valve-plate laterally to 
ward and from its seat as the pressure therein 
is controlled, a spring acting to assist in mov 
ing said valve-plate toward its seat and a 
valve for controlling the pressure in said pres 
sure-chamber, substantially as described. 

6. In a valve, a carrier bearing a valve-plate 
and also bearing a pressure-chamber having a 
flexible element as a part of it, means for mov 
ing said carrier, means, as a passage connect 
ing said pressure-chamber with the pressure 
supply including as a part of it a passage in 
the stem attached to said carrier, said pres 
sure-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, substantially as described. 

7. In a valve, a carrier bearing a valve-plate 
and also bearing a pressure-chamber having a 
flexible element as a part of it, means for mov 
ing said carrier, uneans, as a passage, connect 
ing said pressure-chamber with the pressure 
supply, an outlet-passage leading from said 
pressure-chamber through which the pressure 
is released, said pressure-chamber controll 
ing the movements of said valve-plate later 
ally toward and from its seat as the pressure 
therein is controlled, and a valve for con 
trolling said outlet-passage, substantially as 
described. - 

8. In a valve, a carrier bearing a valve-plate 
and also bearing a pressure-chamber having a 
flexible element as a part of it, means for mov 
ing said carrier, means, as a passage, connect 
ing said pressure-chamber with the pressure 
supply, an outlet-passage leading from said 
pressure-chamber through which the pressure 
is released, said pressure-chamber controll 
ing the movements of said valve-plate later 
ally toward and from its seat as the pressure 
therein is controlled, and a valve for con 
trolling said outlet-passage operated by means 
employed for moving the carrier, substan 
tially as described. 

9. In a valve, a carrier bearing a valve-plate 
and also bearing a pressure-chainber having a 
flexible element as a part of it, means for mov 
ing said carrier, means, as a passage, connect 
ing said pressure-chamber with the pressure 
supply, an outlet-passage leading from said 
pressure-chamber through which the pressure 
is released including as a part of it a passage 
in a stem attached to said carrier, said pres 
sure-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, 
substantially as described. 

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, a 
reinforcing-plate for said flexible element, 

75 

95 

O 

II5 

I 25 

(30 

  



O 

25 

708,990 

means for moving said carrier, 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, 
substantially as described. . 

11. In a valve, a carrier bearing a valve 
plate and also bearing a pressure - chamber 
having a flexible element as a part of it, 
means for moving said carrier, means, as a 
passage, connecting said pressure-chamber 
With the pressure-supply, an outlet-passage 
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, and a 
valve for controlling the pressure in said 
chamber constructed and arranged to close 
the passage leading from the pressure-supply 
to the pressure-chamber, and to open the out 
let-passage leading from the pressure-cham 
ber, substantially as described. 

12. In a valve, a carrier bearing a valve 
plate and also bearing a pressure - chamber 
having a flexible element as a part of it, 
means for moving said carrier, means, as a 
passage, connecting said pressure - chamber 
with the pressure-supply, an outlet-passage 
leading from said pressure-chamber through 
which the pressure is released, said pressure 
chamber controlling the movements of said 

S 

valve-plate laterally toward and from its seat 
as the pressure therein is controlled, and a 
valve operated by the means employed for 
moving the carrier for controlling the pres 
sure in said pressure - chamber constructed 
and arranged to close the passage leading 
from the pressure-supply to the pressure 
chamber, and to open the outlet-passage lead 
ing from said pressure-chamber, substantially 
as described. - 

13. In a valve, a carrier bearing a valve 
plate and also bearing a pressure-chamber 
having a flexible element as a part of it, 
means for moving said carrier, means, as a 
passage, connecting said pressure - chamber 
with the pressure-supply, an outlet-passage 
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, and a 
manually-operated valve for controlling the 
pressure in said chamber constructed and ar 
ranged to close the passage leading from the 
pressure-chamber and to open the outlet-pas 
sage leading from said pressure-chamber, sub 
stantially as described. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

JOHN H. BICKFORD. 
Witnesses: - - - 

B. J. NOYES, 
JOHN W. DECROW. 
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