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Patented ‘Jun& 12, 1934

UNITED STATES

1,962,477

PATENT OFFICE

1,962,477
VACUUM CONTROL MECHANISM
Arthur E. Broughton, Wisconsin Rapids, Wis.
~ Application August 28, 1933, Serial No, 687,139

' 14 Claims.

- This invention : relates to vacuum control
mechanisms which, although particularly adapted
for use in connection with paper making ma-
chines, are also adaptéd for use elsewhere
wherever it is desired to maintain a substan-
tially constant vacuum. pressure.

It is the general object of the invention to

. provide novel and improved mechanism for auto-
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matically maintaining the pressure in a vacuum
head substantially constant.

It is another .object to provide mechanism for
maintaining the pressure in a vacuum head at
a-desired constant. ‘

More specifically it is an object of the inven-
tion to provide novel means for automatically
controlling the pressure in the suction heads
of a paper making machine, such as the flat
~'boxes, couch rolls, felt suction boxes, and the
suction ‘press rolls over which the’ paper web
Tuns.

‘The objects and advantages of the present
invention will more fully appear from the fol-
lowing description, made in connection with the
accompanying drawings, wherein like reference
characters refer to the same or similar parts
throughout the various views, and, in which,

Fig. 1 is 'a view diagrammatically illustrating

~an application of the invention applied to the
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" flat boxes of a paper making machine;

Fig. 2'is a view taken chiefly in vertical trans-
verse section . through the major part of one
control mechanism shown in Fig. 1, the view
being in enlarged scale;

" Fig. 8 is.a vertical section taken on the line
3-3 of Fig. 1, as indicated by the arrows;

Fig. 4 is a horizontal section taken on the
line 4—4 of Fig. 2, as indicated by the arrows;
and

F.g. 5 shows a modified a,pphcatlon of the ‘in-_

vention to the flat boxes of a paper making
machine.

Referring to the drawirigs, and particularly
to Figs. 1, 2, 3 and 4 thercof, there are more
or less diagrammadtically illustrated certain parts
of a paper making machine of standard con-
struction. The first floor of a paper mill is
designated by the numeral 5, while the base-
ment floor is designated by the numeral 6. The
Fourdrinier wire upon which the mat of paper
is formed at the wet end of the paper machine
is designated by the numeral 7 and this wire
runs over: flat boxes 8, rollers 9 and couch roll
10.  The dandy roll 11 located between the
second and third flat boxes 8 is illustrated, as

-vacuum in the first two flat boxes.

(CL 92—44)

is the roller 12 under which the web of paper
A passes as the sheet is carried off the wire 1
at the couch roll 10 and moves on to the felt
13 from whence it advances to the presses (not
illustrated). One of the rollers over which
the felt 13 travels is shown and designated by
the numeral 14. Each of the flat boxes 8 over
which the wire 7 travels is connected by a flex-
ible connection 15 to a four-way fitting 16 which
I substitute for the usual tee found on a paper
making machine of usual construction. The
water drawn from the paper web A, as it is car-
ried over the flat boxes 8 by.the wire %, is
separated from the air drawn from the various

flat boxes in the various four-way fittings 16 7

and the water from each flat box runs down-
wardly from the fitting 16 connected thereto
into a seal box 17 through a water leg or pipe 18
connected at its upper end to the lower connec-

tion of the particular fitting 16. The water legs

18 running downwardly from the fittings 16 con-
nected to the first two flat boxes 8 are pref-
erably vertical pipes, in order that as the water
passes down through these pipes considerable
suction will be created to assist in maintaining
or to maintain without assistance the necessary
The seal
box 17 is provided with a wier 19 which empties
into a tank 20 located usually on the basement
floor 6. Air legs or pipes 21 are connected to
the upper connections of the four-way fittings
16 and these air legs run upwardly therefrom
to carry off the air separated from the water
in the four-way fittings 16.

A’ conduit 22 runs from the couch roll 10 to
the intake side of a couch pump 23 and this
couch pump is provided with an outlet 24 which
drains into the tank 20 in accordance with the
usual practice.
above the flat boxes 8 is connected by a pipe 26
to the conduit 22 running to the couch pump 23.

In accordance with the invention, the air legs
21 are connected at their upper ends to valves
27 which are in turn connected to the manifold
25. Each valve 27 may include a body 27a closed
at its lower end by a plug 27b forming a lower
guide for a vertically reciprocating valve stem
27c.. The valve 27 used is preferably a double
seatéd valve, and includes a U-shaped web 27d
in vertical cross section which forms a chamber
27e joining the intake port of the valve. An
upper valve seat 27f is provided in the top of
the web 27d for 'cooperation with an upwardly
engaging valve. member 27¢, while the ‘bottom
of the web 27d is provided with a lower valve

A manifold 25 located ‘well
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seat.2Th of a diameter sllghtly greater than the
diametér of the valve member 27¢g and with
which a valve member 27i is adapted to coopera-

" tively engage by upward movement. Of course,

P . |

the two valve members 27¢g and 27{ are secured
to the valve stem 27c. The upper end of the

" yvalve body 27a is closed by a casting 28 through
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which the stem 27c¢ extends and this casting 28
curves upwardly and outwardly from the valve
27 to form a support for a cylinder 29. - This
cylinder 29 is closed at its upper end, open at
its lower end and is provided with an outturned
flange 29a at its open end connected to the upper
end of the casting 28.

Within the cylinder 29 is a piston or plunger
30. 'This piston, in order that it may work
freely within the cylinder, is provided with cir-
cumferential oil and dirt receiving grooves 30a.

The piston 30 is provided with a central aper-.

ture 30b of somewhat larger size than a sleeve
31 which projects therethrough into the ‘cyi-
inder 29. This sleeve below the piston 30 is

- provided with an external flange 31a which co-
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operates with a downwardly extending ridge 30c
on the piston 30 adjacent the aperture 30b as
do a valve member and valve seat. To guide the
flange 31a and prevent lateral movement of the
sleeve 31 relative to the piston 30, the piston 30

is provided with a number of downwardly pro--

jecting lugs 30d between which the flange 3la
is received. 'The sleeve 31 near its lower end is
provided with an internally reduced end screw
threaded portion 31b which is screwed onto the
stud 32 secured as by a cross pin 33 to the
upper end of the valve stem 27¢c. It is desirable
to prevent rotation of the stud 32 and valve stem
27¢ and for this purpose a pair'of small pins
34 are secured in the lower end of the stud 32
and these pins project downwardly therefrom
and are received within pin receiving openings
28a formed in an upwardly projecting boss on
the casting 28. It will be understood that the
pins 34 can freely slide upwardly and down-
wardly in the pin receiving openings 28a. The
lower end of the sleeve 31 is preferably provided
with an external flange 31c having a knurled
outer surface for hand operation. The casting
28 adjacent the sleeve 31 is preferably cupped
as shown so as to permit of easy access to the
sleeve 31 for turning the same.

A relatively heavy coiled compression spring
35 is located within the cylinder 29 and bears
at one end against the closed end. of the cylinder
and it bears at its other end against the upper
side of the piston 30, the piston being preferably
provided with a grooved rib 30e to receive the
lower end of the spring. The sleeve 31 projects

‘for some little distance beyond the piston 30 into

the cylinder 29 and a collar 36 is mounted on
the sleeve near its upper end and retained
in position on the sleeve as by means of a
cross pin 37. A coiled compression spring
38 considerably lighter than the spring 35 sur-
rounds the upper portion of the sleeve 31 and
bears at one end against the collar 36 and at its
other end against the piston 30. The collar 36
is preferably provided with a grooved rib 36a
to receive the upper end of the spring 38, while
the piston 30 is preferably provided with a
grooved rib 30f to receive the lower end of the
same spring.

Each cylinder 29 has connected thereto be-
tween its closed end and the piston 30, a pres-
sure equalizing pipe 39 which runs downwardly
from the cylinder and is connected to the four-
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way fitting 16 for the flat box 8 in connection
with which the cylinder 29 is used. A pressure
gauge 20 is preferably connected to the closed
end of each cylinder 29.

In a paper making machine, it is highly de-
sirable that the vacuum pressure -in each flat
box 8 be maintained as nearly constant as pos-
sible when paper is being made but at the same
time it is highly desirable that it be possible
to change the vacuum pressure in the flat box
when desired to maintain the flat box under
a different substantially constant vacuum pres-
sure. With the present control mechanism, it
is possible to automatically maintain the vacuum
pressure substantially constant in each flat box
and it is also possible to readily adjust the
mechanism to permit the flat box to be auto-
matically maintained under a different substan-
tially constant vacuum pressure.

Assuming that the paper making machine
with my mechanism applied thereto, as shown in
Figs. 1 to 4 inclusive, is in full operation, the
couch pump 23 will, of course, tend to with-
draw the air from the manifold 25 and pipe 26
inte the conduit 22 and from this conduit into
the pump to discharge with the air and water
from the couch roll' 10 through the outlet 24.
The position of the valve members 27¢ and 27
of each valve 27, relative to the seats 27f and 27h
of that valve, will, of course, determine whether
or not air will be drawn by the couch pump
from the particular air leg 21 connected to that
valve 27. Let us consider the action of a single
control mechanism in connection with a single
flat box 8 and let us assume further that when
the paper web A is running over the flat box,
the proper vacuum is provided in the flat box
when the valve 27 is partly opened up. When
operating in this manner, the parts of the con-
trol mechanism will assume approximately the
position shown in Fig. 2 with possibly the valve
closed to a slightly greater extent than as illus-
trated. As the pressure equalizing pipe 39 is
connected to the four-way fitting 16 commum-
cating directly with the flat box 8 through the
flexible connection 15, and as this pressure
equalizing pipe communicates at its upper end
with the cylinder 29, there will be the same air
pressure, as registered by the gauge 40, in the
cylinder 29 as in the flat box. As this pressure
is considerably below atmospheric pressure, there
is partial vacuum created in the cylinder 29
which tends to raise the piston 30. Raising
movement of the piston is balanced by the
spring 35, which, of course, exerts its pressure
to remove the piston downwardly. The spring
38 which bears against the piston 30 exerts its
pressure against the collar 36 to move the sleeve
upwardly to thereby maintain the flange 3la in
seating relation with the ridge 30b, so that no
atmospheric air can’ pass into the cylinder 29
through the aperture 30b which is of course

closed when the flange 3la bears against the

ridge 30b.

Now let us assume that for some reason the
vacuum in the flat box 8 is increased beyond
the requisite degree, i.e, the pressure in the flat
box- is reduced. When this occurs, of course,
the pressure in the cylinder 29 will be corre-
spondingly reduced and the piston 30 will rise
against  the tension of the spring 35. As this
occurs, the spring 38 will force the sleeve 31
upwardly with the piston until such time as the
pressure in the flat box has been increased to
its former. level or until such time as the tvwo
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,valve ‘members 27g - and:27i close axainst the
“seats 27/ and 27h respectively. As the valve

. members more closely approach. their. seats, of
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15

eourse, less air will be drawn from the air leg 21

than formerly into the manifold 25 by the couch
pump 23 until when the valve members ere
seated, no further air will be drawn from the
air leg 21 into the manifold. If:-the vacuum
in the flat box still remains higher, when the

valve 27 is closed, than the .requisite vacuum .

for ‘which the control mechanism  is ‘set, .of

“course, piston 30 will continue to:rise in. the
- cylinder 29 but the sleeve-31.cannot follow up

the movement of the piston, as engagement of
the valve members 27¢.and 27¢ with their respec-

- tive seats will limit the possible. upward move-

ment of the sleeve. The piston: 30, accordingly,

_will draw away from the flange 3la of .the

- sleeve to expose the aperture 30b and allow air

20-
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at atmospheric pressure to run into the cylinder
29 through the aperture 30b and break the
vacuum in the cylinder and in the flat box 8,
the. air being. communicated to the. flat. box
through the pressure equalizing pipe 39, four-
way fitting 16 and flexible connection 15. At-

‘mospheric air rushing into the cylinder 29 will

permit the spring 35 to again move the piston
30 downwardly until the ridge 30c¢ seéats with
the flange 3la of the sleeve 31, whereupon no
further air can be admitied through the aper-

ture 30b into the cylinder and the correct.

vacuum in the flat box will' be restored either

. through . opening of the valve 27 or by the
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vacuum created by reason of the passage of
water through the water leg 18 connected to the
flat box.

If for any reason the vacuum in the flat box
should fall beyond the level for which the con-
trol mechanism is set, i.e. the pressure in the
flat box should increase, then the pressure with-
in the cylinder 29 will similarly increase and the
spring 35 will force the piston 30 downwardly to
push the sleeve 31 and valve stem 27c¢ down-
wardly to open valve 27 farther, so that the

couch pump 23 may draw greater quantities of.

air from the air leg 21. The control mechanism,
therefore;, automatically controls and maintains
the vacuum pressure in the flat box substantially
constant irrespective of outside factors that may
tend to change the vacuum in the flat box.
The pressure level at which the vacuum is
maintained in the flat bok; is'dependent entirely
upon adjustment of the sleeve 31 respective to
the stud 32. By unscrewing the sleeve 31 some-
what from the stud 32, the air pressure in the
flat box may be maintained lower than formerly.
By screwing the sleeve 31 farther up onto the
stud 32, the air pressure in the flat box may be
maintained higher than formerly. As the stud
32 is guided in its movement by the pins 34
working in the pin openings 28a, so that the
stud cannot turn, it will be seen that the control
mechanism can be very easﬂy adjusted as occa-
sion demands by merely turning one part, the
sleeve 31. The casting 28 is so constructed that
easy access may be had to the head of this
sleeve to permit the same being readily turned
by hand. It wil}, of course, be appreciated that
mechanism can be provided (not illustrated), to
enable the sleeve to be adjusted from a point
remote from the control mechanism proper.
The movement of the flange 3la away from

_the ridge 30c of the piston 30 is at most but
“slight and the lugs 30d serve to guide the sleeve

during this movement. Preferably the double

3

seated valve 27 is . used in place of a single - -

seated valve to reduce resistance to the opening
and -closing movement of the valve.
course be appreciated that any suitable type of

“valve may be substituted for that shown.

In the application of the invention to the
various flat—boxes as shown in Figs. 1 to 4 of

~the drawings, it will be observed that there is

an_individual control mechanism for each flat
box, It is accordxngly possible to . maintain
each’ flat ‘box under a - desired vacuum' pressure
which may be the same or different than the

Tt will of -

80

vacuum = pressure maintained on the other - -

boxes.

Instead of  providing an individual control
mechanism for each flat bhox, a single control
mechanism may be provided for a group of flat

_ This is. often highly desirable depénding -
_on what type of sheet is being run.

90

boxes or for all the flat boxes in the paper mak- -

ing machine as'shown in Fig. 5. When a single
control mechahism is used for a plurality of
flat boxes 8, the flat boxes may be connected
to the usual type of tee 41 from which water
legs 42 run downwardly and from which air legs
43 run upwardly. The air legs 43 may be all
connected at their upper ends to a manifold 44,
ccnnected to-a valve 45 exactly similar to the
valve 27 previously described.. A control mecha-
nism 46 exactly similar to the control mechanism
of the previously described mechanism is used for
operating the valve-45 and for admitting atmos-
pheric air at proper: times to the cylinder of the

control mechanism and a pressure equalizing.

pipe 47 corresponding to the pressure equaliz-
ing pipe 39 runs from the cylinder of the con-
trol mechanism -into the end of the manifold
44 remote from ‘the valve 45. Of course a pipe
48 runs from the valve 45 and connects into
the receiving conduit of the couch pump (not il-
lustrated). The one control mechanism 46 acts
to maintain all of the flat boxes automatically
under substantially the same constant pressure,
in the same manner that the control mechanism
previously described automatically maintains a
single flat box under substantially a constant
pressure.

Although the control mechanism of the pres-
ent invention is illustrated as applied to the
flat boxes of a paper making machine, to control
the vacuum pressure therein, it will be under-
stood that the control mechanism can as well
be used for controlling the vacuum pressure in
couch rolls, felt suction boxes and suction press
rolls of paper making machines. It will further
be understood that the invention is not limited
to its use with paper making machines inasmuch
as the control mechanism may be used for au-
tomatically maintaining a substantially constant
vacuum pressure in any box, vacuum head, line
etc. subject to vacuum pressure.

The control mechanism of the invention is
simple of construction and it can be easily in-
stalled. The control mechanism has been suc-
cessfully demonstrated in actual practme on
paper making machines.

In some paper making machines, both the
water and air from the flat boxes or couch rolls,
or felt suction boxes or press. rolls are carried

together through a common conduit rather than

divided into water streams and air streams in
water and air legs. The control mechanism of
the invention can be effectively applied to these
conduits which carry away both the air and the
water from the different parts of the machine.

- It will, of course, be understood that various
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changes may be made in the form, details, ar-

rangement and proportions of the various parts
without departing from the scope of the pres-

ent invention, which, generally stated, consists
in the matter shown and described and set forth

in the appended claims.,

What is claimed is:—

1, In a paper making machine, the combina-
tion of a suction head over which the pulp web
travels, a conduit receiving from said head,
means for withdrawing the fluid from said con-
duit, a valve in said conduit controlling the flow
of fluid therethrough and automatic means clos-
ing off said valve and supplying atmospheric air
to said head to break the vacuum therein as the
vacuum increases beyond a certain point and
opening said valve as the vacuum in said head
decreases beyond a certain point.

2, In a paper making machine, the combina-
tion of a suction head over which the pulp web
travels, a conduit receiving from said head,
means for withdrawing the fluid from said con-
duit, a valve in said conduit controlling the flow
of fluid therethrough, automatic means closing
off said valve and supplying atmospheric air to
said head to break the vacuum therein as the
vacuum increases beyond a certain point and
opening said valve as the vacuum in said head
decreases beyond a certain point, and means for
regulating said automatic means to vary the
substantially constant vacuum pressure under
which said head will be maintained.

3. In a paper making machine, the combina~
tion of a suction head over which the pulp web
travels, a .conduit receiving from said head,
means for withdrawing the fluid from said con-
duit, a valve in said conduit controlling the
flow of fluid therethrough, automatic means
closing off said valve and supplying atmospheric

air to. said head to break the vacuum therein-

as the vacuum increases beyond a certain point
and opening said valve as the vacuum in said
head decreases beyond a certain point, and a
single  adjustable member for regulating said
automatic means to vary the substantially con-
stant vacuum pressure under which said lead
will be maintained.

4. In a paper making machine, the combina-
tion of a suction head over which the pulp
web travels, a separator chamber communicat-
ing with said head, a water leg running down-
wardly from said chamber, an air leg running
upwardly therefrom, a suction pump, a conduit
connecting said air leg to said suction pump, a
valve in said conduit controlling the flow of air
therethrough, and automatic means closing off
said valve and supplying atmospheric air to said
head to break the vacuum therein as the vacuum
increases beyond a certain point and opening
said valve a$ the vacuum in said head decreases
beyond a certain point. )

5. In a paper making machine, the combina-
tion of a suction head over which the pulp web
travels, a conduit receiving from said head,
means for withdrawing the fluid from said con-
duit, a valve in said conduit controlling the flow
of fluid therethrough, an air chamber communi-
cating with said suction head, a movable mem-
ber controlled by the pressure of air within said
air chamber, an operative connection between
said member and said valve for closing said valve
as the pressure of said air chamber falls below a
certain point and for opening said valve as the
air pressure in said chamber rises above a cer-
tain point and means controlled by the move-

1,862,477

ment of said member after it has closed said
valve for admitting air under atmospheric pres-
sure to said head to break the vacuum therein.

6. In a paper making machine, the combina-
tion of a.suction head over which the pulp web
travels, a conduit receiving from said head,
means for withdrawing the fluid from said con-
duit, a valve in said conduit controlling the flow
of fluid therethrough, a cylinder open at one
end and closed at its other end and communi-
cating with said suction head, a piston working
within said cylinder, resilient means urging said
piston toward the open end of said cylinder and
means operatively associated with said piston
and said valve and opening said valve as said
piston moves towards the open end of said cyl-
inder, closing said valve as said piston moves
towards the closed end of said cylinder and
supplying air to said piston to break the vacuum
in said head after said piston has moved to-
wards the closed end of said cylinder beyond a
position where said valve is completely closed.

7. In a paper making machine, the combina-
tion of a suction head over which the pulp web
travels, a conduit receiving from said head,
means for withdrawing the fiuid from said con-
duit, a valve in said conduit controlling the flow
of fluid therethrough, a cylinder open at one end
and closed at its other end and communicating
with said suction head, a piston working within
said cylinder, resilient means urging said piston
toward the open end of said cylinder, said pis-
ton having an aperture therein, a member re-
siliently urged against said piston toward the
closed end of said eylinder to normally close said
aperture and moving for a limited distance with
said piston as said piston moves and a connec-
tion between said member and said valve for
closing and opening said valve as said member
moves respectively to and from the closed end
of said cylinder, said member being limited in
its movement toward the closed end of said cyl-
inder by the closing of said valve, said piston
being ‘capable of movement away from said
member after said valve has closed to expose
said aperture and admit air to said cylinder to
break the vacuum in said head.

8. In a paper making machine, the combina-
tion of a suction head over which the pulp web
travels, a conduit receiving from. said head,
means for withdrawing the fluid from said con-
duit, a valve in said conduit controlling the flow
of fiuid therethrough, said valve including a
valve stem for operating the same, a cylinder
open at one end and closed at its other end and
communicating with said suction head, a piston
working within said cylinder, resilient means
urging said piston toward the open end of said
cylinder, said piston having an aperture therein,
a member resiliently urged against said piston
toward the closed end of said cylinder. to nor-
mally close said aperture and move for a limited
distance with said piston as said piston moves
toward the closed end of said cylinder,-and a
longitudinally adjustable connection between
said member and said valve stem, said conec-
tion causing said valve stem to move to close the
valve as said piston moves towards the closed
end of said cylinder and causing said valve stem
to move to open the valve as said piston moves
towards the open end of said cylinder, the move-
ment of said member toward the closed end of
said cylinder being limited by said valve as said
valve is closed and said piston being capable
of movement away from said member after said
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“valve has been closed to expose sald aperture
and admit air to said cylinder to break the
vacuum in said head. S

i 9. Mechanism for sautomatically controlling
s and maintaining a substantially constant . vac-
. yuam pressure. in ‘a vacuum head, comprising: a

- conduit adapted to communicate at one end

" “with the head and at its other end with a suc~
tion pump, & valve in said-conduit controlling

10 the passage of fluid therethrough, a cylinder
opeh at one end and closed at its other end and-
mounted. adjacent said valve, a piston working
within said cylinder, resilient means urging said
piston: toward the open end of said cylinder, &

15 conduit adapted to communicate at one end with
the head and communicating at its other end
“with said cylinder between the closed end-there-

of and said piston, and means operatively asso-

ciated with said piston and-said valye and open--

90 ing said valve as said piston moves toward the-
..open -end of said cylinder, closing said valve as

. 'said piston moves toward the closed end of said

. cylinder and - supplying air to--said piston to

* 'break the vacuum in said head after said piston-
‘28 ~has moved toward the closed end of said cylinder
beyond a position where said valve is completely-

'10. Mechanism for automatically controlling
.77 and maintaining - a. substantially constant vac-

+"g0 uum" pressure in-a. vacuum head, comprising &

..~ conduit adapted to communicate at one end with.-
.+ the head and at-its other end with a suction line,
. @ valve in said conduit controlling the passage
;' of air therethrough, said valve having a stem,

R : 35 ;& cylinder closed at one end and open at its other

‘end and mounted adjacent said valve, a piston
" working within said cylinder and having an
aperture therein, a pressure equalization con-

- duit .connected to said cylinder between the
. 40 ‘closed” end thereof and the said piston and
' adapted to be connected at its other end to the
“ yacuum head, a rod connected to said valve
stem, said rod at its end remote from sald valve
forming a closure member for said aperture,

45 resiient means urging said piston toward the
open end of sald cylinder, resilient means urging
_sald closure member into engagement with sald

"
00
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5
piston to close said aperture in a direction to-
ward the closed end of said piston, said valve-
closing as said closure member moves toward .
the closed end of said eylinder and opening as -
said closure member moves in an opposite 80
direction. : »

11. The structure defined in claim 10, said -

-rod being longitudinally adjustable and inciuding

two parts movable to-and from each other.

12. The structure defined in claim 10, said rod
comprising a stud connected to sald stem, and
3 sleeve having screw threaded engagement with
said stud, said sleeve having the closure member
formed -thereon. - .- '

13. Mechanism for automatically controlling
and maintaining a substantially constant vac-

86

uum pressure in a vacuum head, comprising a

conduit adapted to communicate at one end

-with the head and at-its other end with & suc-

tion line, a valve in said conduit controlling the 95

‘passage of air therethrough, said valve having

a stem, a cylinder closed at one end and open
at its other end and mounted adjacent said
valve, & piston working within said cylinder and
having a central aperture therein, a rod con-
nected-to-said stem and projecting through the
central-aperture in said piston into said cylin-
der, said rod having a flange outwardly disposed
from said piston relative to said cylinder and
forming a-valve member with which the'por-
tions of said piston adjacent said aperture may
engage to-close said aperture, a compression
spring interposed between the closed end of said

100

.cylinder: and said piston and & compression

spring interposed between the inner end of said 110
rod and said piston, said valve in sald conduit

“closing as said rod moves toward the closed end

of the cylinder and opening as it moves in the
opposite direction.

"14. The structure defined in claim 13, said 115
rod- comprising & stud connected to said stem,
means guiding said stud for reciprocating move-
ment to- and from said valve without turning
and a sleeve having screw threaded engagement .
with said stud, said sleeve carrying sald fiange. 120 -
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