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CONSIN,

PNEUMATIC PUMP.-

Application Aled December 31, 1928, - Serial Wo. 683,538,

My invention relates to pneumatic pumps
of the class disclosed in my prior Patent
No. 1,423,291, granted July 18, 1922.  While
the invention. is particularly ' suitable for
faucet control and is particularly adapted
to a single eylinder pump it is to be under-
stood that the invention -is not limited to
such use or such particular embodiment.

As explained in said prior patent, one of
the fundamental requirements of a single
cylinder faucet’ control “pump is that the
pump be able to’ fill rapidly so’ that- the
wtermission between discharge strokes shall
be as’ short as possible. in order to avoid
storing” of any ‘substantial ‘amount of water
in the steady flow chamber which is used on

the discharge line. . In said prior patent a
relatively large exhaust port is provided and

this exhaust port. is obstructed by a poppet
valve seating.with pressure so-as 0 remain
tight. A large valve ig essential for rapid
evacuation of »ir pressure but this entails
the requivement’ of relatively ‘great power
to open such a poppet walve.. While this
arrangement is highly advantagecus I find

that it has one structural difficulty, namely .

that if a yielding face be employed on the
valve for insuring tightness of the valve the

ulling of the valve off against internal pres-.
. p t=] & kS

sure tends to tear the valve face Ioose from
the exhaust valve.” Ag is well known to
those skilled in the art o yielding valve face
1g essential to maintaining the exhaust valve
tight where the same is of considerable size.

One of the novel features of the present
invention is a valve employing a yielding
“face and seating against pressure so that

opening of the valve does not tend to dis-.

place or stress the vielding face. . To. hold
such valve closed I employ a normally un-
"balanced différential pressure motor. Hven
if a-yielding face be provided on the valve,
and ‘1t is to be understood. that this is not
absolutely essential to the practice of the
‘invention, very small clearance of the exhaust
valve is required for suitable operation be-
cause the stresses upon the valve face are
such as to tend to clear the valve port when
the valve starts to.open. ‘ .

It will be understood that in the prior
construction’ where the yielding face of the
exhaust valve tended to tear loose as the

valye' iy opened, such’ valve must be moved
a. considerable distance away from the port
to insure clearance and- continued opening
of such port. In the valve of my present
invention only 4 small travel of the valve is
necessary to secure complete and adequate
opening- of -the same, :

This opening of the exhaust valve I secure
by a low level control which changes the
pressure condition: on-the differential pres-
sure motor to a sufficient degree to permit
the exhaust valve to move to open position.

At the same time I employ the admission
valve as a snap actuating dévice to impart
a quick and positive motion to the exhaust
valve: in- both “its -opening and its closing
motion. I-helieve that T'am the first to use .

o 'slightly open poppet: valve as snap acting

means. for closing another control valve: or
for opening the same.

The admission valve is made  preferably
with a metal face so that its opening as 1t
moves away from its seat against pressure
may be relatively small to secure this snap
action which T have mentioned. No diffi-
culty is encountered even if the admission
valve leaks slightly since such leakage can
occur only during the brief periods that the
exhaust’ valve is open.” The exhaust valve,
however, must be tight becaunse it holds the
pneumatic pressure while the pump stands
under pressure as ‘is required by fauncet

“control.

Furthermore I wish to point out that ac-
cording to my present invention the mode
of operation of the admission and exhaust
valves ‘and their control or operating motor
is substantially -different from: and an im-
provement upon the device shown in my
prior-patent. o
- Incidently there ave a number of other
features ‘and improvements ‘which will be
apparent from. the following specification
and the claims. o

In order to acquaint those-skilled in the
art with the manner of constructing and op-
erating a device embodying my . invention
T shall now describe. in connection with the
accompanying drawings a specific embodi-

el

‘ment thereof,

In the drawings: ‘
Figure 1is a longitudinal vertical section
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through the head and upper part of the
pump valve of a device embodying my in-
vention ;

Fig. 2 is a vertical longitudinal section of
the lower and foot portion of the same;

Fig. 3 is a plan view of the pump shown
in Figures 1 and 2;

Fig. 4 is a section taken through the head
on the line 4—4 of Fig. 8;

Fig. 5 is a similar section through the
head taken on the line 5—35 of Fig. 3;

Fig. 6 is a horizontal section through the
head taken on the line 66 of Fig. 1;

Fig. 7 is a section taken through the head
on the line 7—7 of Fig. 3;

Fig. 8 is a horizontal cross section taken
on the line 8—8 of Fig. 1 showing the high
level control valve;

Fig. 9 is a horizontal cross section taken
on the line 9—9 of Fig. 2 showing the low
level control valve in plan view;

Fig. 10 is a fragmentary vertical section
of the valve box taken on the line 10—10 of
Fig. 9;

Fig. 11 is a horizontal -transverse section
of the valve box taken on the line 11—11 of
Fig. 2;

Fig. 12 is a similar view taken on the line
12—12 of TFig. 2 showing the connection for
low level control of the valve operating
motor; and ,

Tig. 18 is an elevational view of the main
valves and the stem therefor.

The pump which I have illustrated com-
prises primarily the head member 1 which
1s preferably made of a brass or bronze
casting, the foot member 2 which is prefer-
ably of like construction, and the ~barrel
member 3 which is preferably a piece of
seamless tubing.. The head casting 1 is suit-
ably cored and machined to provide the
various soclets, passageways and chambers

‘hereinafter more specifically described. The

foot casting 2 is similarly cored and ma-
chined to provide an inlet passage and valve
seat for the admission of water into. the
pumping chamber 4 which is the space de-
fined between the head and foot members
1 and 2 and enclosed by the barrel 3.. Suit-
able ring gaskets 5 and § are engaged by
the upper and lower ends respectively of
the tube or sleeve 3 to form a fluid tight
joint. The head and foot casting members
L and 2 are held upon the ends of the tube
or sleeve 3 by a central water discharge pipe
7 which at its upper end is threaded into
a suitable pipe socket formed in the lower
face of the head casting 1. This water
discharge pipe 7 communicates at its upper
end with a water discharge passageway 8
as will be more clear from Figures 1, 4 and
6 and it terminates in a pipe socket 9 at the
top side of the head casting 1 into which
pipe socket the water discharge pipe from
the pump is threaded.

1,658,081

The lower end of the water discharge
pipe 7 is threaded into a pipe socket formead
in the upper side of a valve box 10 shown
more clearly in Figures 2, 10 and 11. This
valve box casting has a threaded socket 11
at its lower end into which theve is threaded
the stud or pin 12. This stud or pin 12
passes down through a central axial hore
in the foot member 2 and extends there-
through to receive the cap nut 13 which
draws up the head and foot casting members
upon the ends of sleeve or harrel member 3.
A suitable screen which may be made of
perforated sheet metal or the like is held in
place under the edge of the nut 13 and
covers the intale passageways 15 which are
formed in the foot casting. These inlet pas-
sageways 15 terminafe in the inlet check
valve port 16 which port is annular and
has concentric seats covered by the ring
check valve 17. This ring check valve 17
may be made of hard rubber or a suitable
molded composition such as bakelite, Tt is
guided upon a tubular guiding member 18,
the lower end of which is a continuous
steeve threaded into s socket 19 and the
upper end of which consists of thice aris
having suitable lugs 20 for limiting the up-
ward movement ov lift of said infet check
valve 17.

The head casting 1 contains two pipe
sockets 21 and 22 1n addition to the pipe
socket 9. The socket 21 communicates with
an inlet passageway 28 which leads into a
valve pocket 24 and then through a valve
port 25 into a pocket 26 which pocket conimu-
nicates by way of a passageway 27 with the
interior of the pumping chamber 4. Thus
said pipe socket 21 is adapted to be connected
by suitable pipe to a source of pressure fluid
such as a tank of compressed air.  The sockei
22 is adapted to be connected to an exhaust
pipe leading to atmosphere. This socket 92
connects by way of a short passageway 98
into a valve pocket 29 and through a valve
port to the pocket 26 which communicates
also by way of passageway 27 with the in-
terior of the pumping chamber 4. An ad-
sission valve 30 and an exhaust valve 81 are
mounted upon a common stem 32 with a
spacing sleeve 33 between them.  This spac-
ing sleeve bears at one end aguinst the puid-
ing portion 34 of the admission valve 30 and
at the opposite end it bears against the cen-
tral hub portion 35 of the exhaust valve 31
and it has an extending flange 86 which par-
tially overhangs the yielding valve face 37.
The admission valve 30 fits closely on the
reduced portion of the stem and bears ngainst
a shoulder 38, Nut 39 is threaded upon the
end of the stem 32 w0 as to draw the exhaust
valve against the sleeve 33 and this in turn
against the adjacent end of the admission
valve 80 and the admission valve 30 againgt

the shoulder 38 to furm a rigid unitary strue-
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ture.. The guide portion 34 of the admission
valve 80 has suitable wings or lands 40 which
are guided in the cylindrieal. passageway
formed ‘between the valve pocket 24 and the
pocket or chamber 26. The sleeve 83 simi-
larly has wings or lands 41 which gunide the
same in the cylindrical concentric bore of the
exhaust port 42. It will be observed that
the travel of this compound valve structure
is short and in the structure which T have
illustrated one thirty sccond of an inch travel
is sufficient to secure complete opening and
closing of the valves 30 and 81 alternately.
Since compressed aiv ig admitted upon the
back of the admission valve 30 it will be ap-
preciated that considerable force is vequired
to pull it from its seat and also that consid-
erable force will be required to hold the ex-
haust valve 81 closed against its seat. Lhave

20 provided therefore a differential pressure mo-

25

35

40

60

63

?ing chamber.

tor 43 which is adapted to operate the com-
pound.valve structure and which motor 48 is
controlled by means responsive to high and

to low level in the pumping chaber 4 for.

shifting the valve Yo admission position
when the liquid has substantially filled the

umping chamber and for shifting the valve
& ]

-structure to the exhaust position swhen the

pumping chamber has: been substantially
emptied. This differential pressure motor 43
comprises a cylinder or chamber 44 formed

-in'the head 1, one side of said chamber being

closed by the guide plate 45, this guide plate
being held in -a suitable seat by means of
three conical head screws 46 as will:be more
apparent from Figures 1 and 7. The guide
plate 45 has a central boss 47 which is drilled
to provide a.loose or so called “sloppy” fit
with the stem 82. ‘This loose fit of the stem
32, with the hole through the boss 47 of the
guide plate 45, provides a leakage passage-
way for live air from the live air admission
port 23 in advance of the admission valve
30 and its seat 25 to the interior of the pump-
This leakage passageway ex-
tends along ‘the stem 82, through the dia-
phragm chamber or pocket 44, down the

Ppassageway 60, pocket 61, past the valve 64
o) 3 b k

and through the port 63 into the interior of
the pumping chamber:  Stoppage of the in-
ner end of said leakage passageway vesults
in an accumulation of pressure in sald pas-
sage or chamber 44, which actuates the motor
member 49 to admit five air to the pumping
chamber. The other side of the chamber 44
is closed by a flexible diaphragm 49 which
diaphragm is clamped about. its edges by
means of the cap or head 50, this cap or head
being clamped on by six maechine serews 51
as indicated in Figure 8. The diaphragm 49
is apertured at its center and the inner edges
are clamped between flanges 52 and 58 of the
diaphragm support or plate 54 and nut 55
respectively. - This diaphragm ‘support or
plate 54 has a central boss which is threaded

‘of operations may be established.

8

to receive:said nut 55. This boss is threaded
upon a reduced threaded portion 56 of the
stem 32.  The outer veduced end 57 of the
stem 32 passes through a guiding opening in
a boss formed in the cap 50, the fit' of said
reduced end 57 in the guiding opening being
loose or what is known as a “sloppy” fit. A
biasing spring is mounted in the hollow stud
formed on plate member 34 and is supported
upon the boss formed on the cap member 50.
The function of this biasing spring is to hold
the compound valve structure in the position
shown in Fig. 1 when there is no pressure
upon the pump so that an orderly sequence
Since the
biasing spring holds the admission valve 80
normally closed and the exhaust valve 81 nor-
mally open when there is no pressure upon
the pump, the pump will fill with water as
soon as it is submerged and it will at once be
ready for operation as soon as the pressure
is applied. ‘

The chamber 44 which is formed on the
back side of the diaphragm 49 communicates
at all times with the admission passageway
23 through the restriction formed by the
loose fit of the stem 32 in the guiding plate
45. -The connection between the valve pock-
et 24 and said chamber 44 is restricted but it
is sufficient for the purpose of operating the
motor as will be apparent later. This chamn-
ber 44 has an exhaust opening comprising a
passageway 60 (see I'igs. 6 and 7) prefer-
ably formed by drilling through a casting,
which terminates in a valve pocket 61 which
poelket is closed by a valve plate and bracket
member 62 clamped to the lower surface of
the head member 1. ‘A valve port 63 is
formed through said plate member 62 and a
ball check valve 64 1s adapted to obstruct
port 63. A swinging lever member 65 is
pivoted to the arms or brackets 66 which
are formed on said plate member 62 and this
lfever member 63 has a pin 67 which enters
the port 63 and holds the ball check valve
64 off its seat.  The lever 65 is made rela-
tively heavy so that its outer free end 68

~overbalances the short end which bears the

pin 67 to insure automatic opening of said
valve 64. The outer free end 68 has a boss
or stud 69 which is adapted to engage the
under side of the head casting 1 when the
lever is raised to its uppermost position. It
will be noted that the lever 65 surrounds the
waterdischarge pipe 7 and the outer end 68
is in position to be engaged by the traveling
float. member 70 which is guided upon said
water discharge pipe 7.

The upper end of said float 70 bears a
rubber buffer member 71 adapted to engage
said outer end 68 of the lever 65 when water
rises in the pumping chamber so that the
alve 64 may drop to its seat by gravity.
The rubber buffer 71 serves the dual purpose
of preventing hammering against the lever
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accumulate in the chamber 44.

in the metal of the head member 1.

&

68 when water fills the pmnpmo chamber
and also it serves as loading for the float 70
to give it sufficient weight to opelme the low
level control valve as will be described later.
Assuming that the valve structure and
dlaphmfrm and other parts are in the pOosi-
tion sshown in Fig. 1 and compressed air is
supplied th10u0h the passageway 23 the
leakage of complessod air past the bearing
47 on the stem 32 enters the ch amber 44 but
exhausts therefrom intothe top of the pump-
ing -chamber 4 because the valve 64 is held
away from itz seat and pressure cannot
Now as soon
as the float 70 1ises and permits the valve 64
to-seat, pressure builds up in said chamber
44 until the tetal pressuve upon the dia-
phragm is greater than the pressure upon
the admission valve 30 whereupon the entire
structure is snapped to the left, as viewed in
Fig. 1, opening the admission yalve and clos-
ing the exhaust valve. Live air is thereupon
admitted to the pumping chamber 4 and
builds up a pressurve therein very rapidly,
this pressure acting upon the valve 31 tend-
ing to open the same but is ineffectual be-
cause of the pressure of live air upon the
right-hand - side of the diaphragm 49.
Water is ther eupon expelled from the pump-
ing chamber as “will be explained 1at01, and
the Jevel of water in the pumping chamber
4 drops with the result that the float 70 o
longer supports the outer end of the lever
65 and check valve 64 is opened. However,
it will be noted that the pressure froin the
pumping chamber 4 then freely communi-
cates with the diaphragm chamber 44 on the
right-hand side of the diaphragm 49 so that

‘the same pressure which tenqs to push the

exhaust valve off the seat also acts on the
diaphragm 49 tending to hold the exhaust
valve upon its seat. The proportioning of
the parts, and particularly of the areas in-
volved, is such that the area of the dia-
phragm 49 is substantially in excess of the
arvea of the exhaust valve 31 with the result
that there is a larger force tending to hold
the exhaust Valvo closed than to open it.
The net result is that lhe exhaust valve re-
mains closed.

The diaphragm chamber 58 formed on the
left-hand side of diaphragm 49 as viewed in
TFigure 1 communicates with the outside
pressure, which is usually the pressure of
submersion, through the loose fit between
the reduced stem portion 57 and the guid-
ing boss in which it lies. Normally, there-
fore, the pressure prevailing in chamber 58
is o relatively low hydrostalic pressure not
much more than a few pounds above at-
mospheric pressure. This diaphragm cham-
ber communicates by way of a passageway
73 formed in the lower part of the cap mem-
ber 50 and an extension thereof 73 formed
A short

1,658,031

nipple 74 telcccopes in the parts of the pas-
sageways 78 and 73 to bridge the gap causzed
bv the dlaphmom 49. This permits a tight
seal to be made around the passageway
78-78" and also a tight seal abont the edge

of said diaphragm 49. The passageway i
in_turn C()nllnthCLtOs throngh a central
axial pipe 75 which at its upper end i

threaded into a socket formed m the metal

of the head member 1 and which at its
lower end is threaded into & nm‘ 76 in the
lower part of the valve box. This pipe 75
which is preferably a length of small diam-
eter copper tubing, extends substantially
axially of the water dischavge pipe 7 down
through said valve box 10 past the waler
discharge check valve 77 and into the lower

part of said boss 10 where o pocket 777 is
formed for receiving the nut 76, The
threaded stud 12 threads into the lower cud
of said pocket 77" cloging ot the same.

The nut 76 is o cap nut having o series of pus-
sageways 78 therethrongh, said passageways
punntt!nw communicution bot\wcn the pipe
73 and the interior of the pocket 777, The
pocket 777 in turn conununicates ﬂnuu;.z‘h il
horizont‘al passageway 79 amd o vertical
passageway 80 with a valve port 81 foimed
in the removable seat 82. This seat 82 is
pmssul inte a counterbore formed in the
end of passageway 80. This valve port 81
is controlled by a suitable valve formed of »
yielding dise 83 held by a clamping nut &4
m the short end 85 of the valve operating
lever 86. This lever is pivoted on lugs 87
forming a part of the structure of the valve

10. The central part of the lever 86 is
hollowed out to swround the water dis-
charge pipe 7 and the outer end 88 of this

lever is adapted to engage the lower plate
member 89 of the float member 70. A suita-
ble wire spring in the shape of a haiv pin is
shown at 90. This spring is fastened by
shouldered screws 91 and 92 to the lever 86
and fo the body of the valve box 10 vespoee-
tively so as to hold the valve 83 over the
port 81 except when the weight of the ﬁo ¥

70 13 brought upon the outer end of the
lever 86. The water discharge valve 77 Is

formed of a metal back and a yielding face
portion clamped upon a stem 94 the rear
end of which is guided in a hollow lug 95
providing = “Uldl]l” pocket. A nut 96
threaded upon a reduced portion of said
stem 94 clamps the valve 77 against a shoul-
der on said stem 94. The forward or outer
end 97 of said stem 94 is reduced in dinmeter

and is guided in a suitable guide 98 sup-

.ported bV spider arms 99 from a plate 100

whlch plate is clamped upon the outer sur-
face of said valve box 10 by screws 101
The back side of the plate 100 has a valve
seat 102 formed thereupon,
surrounding the valve port which is closed
by sald valve 77. .This valve 77 is placed

This valve ceaf,
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as low as practicable in the pumping cham-
ber 4 and the reversal controlling valve 83
is placed slightly higher than the water dis-
charge valve, so that the valve 77 is always
submerged.. The valve 83 is placed below
the float 70 so that it will be submerged and
sealed by the liquid in the pumping cham-
ber.  This is an advantage first because it is
much easier to retain a liquid under pres-
sure than it is a gas and second the discharge
of liquid from the pumping chamber by the
opening " of  said valve 83 'accelerates the

opening of the valve by further lowering the:

level of liquid in the pumping chamber. ~ It
will be noted that the valve 83 seats with
the internal pressure; that is it has the in-
ternal. pressure upon -its back tending- to
hold it closed.  Hence when the water is
discharged sufficiently “from the pumping
chamber as to bring the weight of the float
70 upon the outer end 88 of said lever 86
the point will be reached, no matter how
slow - the . discharge of water, where the
weight of the float will exceed the holding
power of the pressure upon the back of the

" valve 83 with the result:-that the valve will

44

45

50

- 60
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be cracked: open. When this occurs then
water is forced down through the passage-
way 81, 80, 79 through the passageways in
the nut 78 up through the pipe 75 through
the passageways 73" and 72 into the dia-
phragm chamber 58, a part of the liquid
being  discharged . out through the loose
fit arourid the stem portion 57 and the re-
mainder acting upon the diaphragm 49 to
force the same-to the right to close the ad-
mission valve and open the exhaust valve.
Pressure in the chamber 58 does not. need
to exceed the pressure in the chamber 44
since the .air -pressure - upon the  exhaust
valve 31 also assists in opening said exhaust
valve and closing the admission valve. As
soon as the valve system starts to move to
the right, the motion is accelerated by snap-
ping of the admission valve to ‘its seat.
Thus it will be seen that the motion of the
air valve structure in either direction is ac-
complished with a snap action, this. snap

being secured chiefly by the construction and-

proportions of the admission and exhaust
valve structure, - The reversal of the valve
structure  just described is advantageously
effected by the construction and mode of
operation of the low level control valve 83.
For the sake of clearness I shall recapitu-
late briefly the operation of the device.
Assuming that the parts are in the condi-
tion shown and that water is filling . the

pumping chamber: the float 70 rising, live

air is acting upon the back of the admission
valve 30 holding it clogsed. Live air is leak-
ing past the. stem 32 along the guide 47 into
the diaphragm chamber 44 and is exhausting
from saine through the -open valve port 63.
Aly is being expelled from the pumping

8

chamber and out the exhaust valve as the
Liquid: level rises. The low level control
valve 83 is closed and held in such position
by the hair-pin spring 90, the diaphragm
chamber 58 is under submergence pressure
only and is substantially full of liquid.
The rising of the float 70 lifts the outer
end of the lever 65 and permits the check
valve 64 to close whereupon pressure builds
up in the chamber 44 relatively rapidly and
forces- the diaphragm and connected parts
to the left as viewed in Fig. 1. As soon as
the admmission valve 30 is cracked from seat
it moves very readily and brings the exhaust
valve 81 against its seat. The motion of the
valves is small but it -is sufficient to secure
ample valve opening. ‘
Thereafter as the pressure in the pumping
chamber rises and begins to expel the liquid
through the discharge check valve 77 the
float 70 is lowered permitting the weighted
lever to open the ball valve 64. - This valve
64 is readily opened at this time since the
pressures upon opposite sides of the same
are substantially equal. - Any slight leakage
that there might be past the valve 83 up
through the central tube 75 and into the
chamber 58 is free to leak.out of said
chamber past the reduced portion 57 of the
stem 32. As the liquid level lowers the float
70 finally rests upon the outer end 88 of the
lever 86 and when the weight of the float
bears heavily enough upon said lever the
control valve 83 is opened against internal
pressure and liquid is ‘immediately dis-
charged through the valve port 81 and
through the connecting passageways into the
diaphragm chamber 58 tending to equalize
or substantially equalize the pressures upon
opposite sides of the diaphragm 49.  As soon
as this differential motor is sufficiently near-
ly balanced, the pressure upon the exhaust
valve 81 assisting, said exhaust valve will
be opened and the admission valve 30 will
be snapped to its seat. . Thereupon the. com-

pressed air which has filled the pump cham-

ber 7 is permitted to exhaust out of the ex-
haust passageway and also.the air which
occupied the diaphragm chamber 44 dis-
charges past the valve 64 into the pumping
chamber 4 and from there out the exhaust
passageway. At the same. time the pres-
sure upon the left-hand side of the dia-

~phragm 49 drops substantially to atmos-

phere because the pressure of air. in the
chamber 4 drops substantially to atmosphere.
The result is that the pressures upon op-
posite sides of the diaphragm 49 are sub-
stantially equal, but the pressure of live
air upon the admission valve 30 holds it
firmly to seat and holds the parts in their
indicated positions.  When the chamber 4
has exhausted, liquid under a suitable hydro-
static pressure, such as that caused by sub-
mersion, enters the pumping chamber by
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lifting the admission check valve 17 aund
raises the float closing off the valve 83 and
promptly filling the pumping chamber with
hquid and repeatlno the cycle of operation.

The provisions for easy and quick assembly
of the pump are noteworthy. There is ‘a
straight transverse opening through the
head, the central part which forms a guide
for the guiding portion 34 of the admission
valve 30 is the most vestricted part. This
bore is finished to provide a suitable guide.
The adjacent bore forming the exhaust pert
42 is also finished te form a suitable guide
for the wings of the guiding sleeve of the
exhaust valve. The guiding plate 45 seats
in a larger bore closing off the communi-
cation between the chamber 44 and the valve
pocket 24.

It will be noted that.in assembling the
valve in the head; the diaphragm and clam D-
ing plate may be mdlwdual]y (wcembkcu
thereafter the valve stem 32 with the ad-
mission valve 30 thereupon is inserted from
the left-hand side of the liead as viewed in
Fig. 1, whereupon the plate 45 is put in
place, then the guiding sleeve 33 and ex-
haust valve 31 are put in place and fastened
by the clamping nut 89. The diaphragm
plate 54, with diaphragm attached, is then
threaded upon the threaded portion 56 and
the diaphragm brought properly into reg-
ister and cap 50 with thimble 74 brought
into place and passed over the reduced stem
portion 57 with the biasing spring suitably
imnterposed. The cap 50 is then secured in
place by the screws 51 and thereafter the
screw cap at the right-hand end of the bore
1s fastened in place over the exhaust valve
31. " The control valve 63 and its connected
lever may. then be assembled upon the base
of the head. The valve box-10 with its con-
trolling valve and its discharge valve may
next be assembled in connection -with the
discharge pipe 7 and float 70. The central
tube 75 with its nut 76 may then be assem-
bled in place.. The sleeve 3 brought into
engagement with the head member 1 “and the
foot member being brought upon the end of
the sleeve and assembled upon the stud 12
with the cap 18 securing the parts together.

1 do not intend to be limited to the details
shown or described except as limited by the
claims.

I claim:

1. In a pump the combination of a pump-
ing chamber adapted to be filled by hydro-
static pressure and emptied by pheumatic
pressure of inlet and discharge check valves
for liquid, a pneumatic pressure connection,
said chamber having an exhaust port, an
exhaust valve adapted to close said port
when water has filled the pumping chamber,
a differential pressure motor adapted to be
subjected to the internal pressure in the
cylinder and being unbalanced in one direc-
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tion to hold the exhaust valve against its
seat and means responsive to emptying of
the pumping chamber for changing the
pressure condition of the motor to pumlt
opening of the exhaust valve by said inter-
nal pressure.

2. In a pump the combin “ai‘iou r,i‘ a })uznp—
ing chamber adapted to be filled by hydro-
static plescmo and emuptied by 1.10mnm<
pressure suitably p!o,'zd(m. said chamber
having an exhaust port for pressure {luid,
an exhaust valve having a '\'i\"! ling Lace for
closing said port, suai again: t
internal pressure, o pisi rrenter wrea
than the area of the exhiaust valve sxpored
to the internal pressure of the pressure
fluid for holding said exhaust valve
against internal pre o, wostem connecting

said piston to said vaive, and means oper-
atino at low level of Hquid in the chambe
for opposing the pressiie upon ; id piston
to a sufficient extent te permit said exbanst

valve to open and exh: mm the pressuve fnid
in the pumping chamber.

3. In a pumyp the combination of « pump-
ing chamber having wmeans for pmvi(‘;ing
pneumatic pressure and having an
haust port, an exhaust seating over
aid port, said valve fuce e yw‘d to

fo went
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internal pressure, a pis‘ton of greater effec-
tive area than the effective u £ the ex-
haubt valve exposed to internal pressupre an!
tending to hold sald exhaust valve fo veut
awunq internal pressire, a conuection be-
tween said piston and suid \.‘m‘, means
operating ut low level of lyuid in the cham-
ber for opposing the pressure upon said
piston to a sufficient extent to permit

.
exhaust valve to open and mesns Jov hold-
ing said exhaust velve open until Hauid fiss
substantially filled the pumping chamber

4 Ina pump the combination of a punp-
ing chamber for liquid adapted o be fitled
by hydmbt tic pressure aud empiied by
pneumatic pressure, a conunection 1»1;,\%(‘%11,«:

pneumatic pressure, an exhaust port for the
chamber leading to atmosphere, an exhuust

Lift valve seating over the zz_i111<>:q)’norir e
of said port to retain pneumatic pressure in
the pump and ()puunu to exhanst the wame,
a pressure actuated member of greater
effective avea than the effective avea of said
valve exposed on one side to the pnemmatic
pressure within the chamber and connected
to said valve for holding sald valve closed.

5. In a pump 1"11(, combination of & pump-
ing chamber for liquid adapted o Le iilled
by hydrostatic pressure and vm;»éicd by
phewmnatic pressure, n connection providing
pnemmnatic pressure, an exhaust port for the
chamber leading to atmosphere, an exhuost
1ift valve seating over the atmor pherie end
of said port to retain pnelmmuc pw»mg n
the pump and opening to ex huanst the saine,

a pressure actuated member of greater effce-
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tive area than the effective area of said valve

- exposed on one side to the pneumatic pres-
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sure within the chamber and connected to
said valve for holding said valve closed,
and means operable on low level of liquid
in the chamber for substantially neutraliz-
ing the pressure on said pressure actuated
member. ‘

6. In a pump, the combination of a pump-
ing chamber for liquid adapted to be filled
by - hydrostatic ‘pressure and emptied by
pneumatic pressure, a connection providing
pnewnatic pressure, an exhaust port for the
chamber leading fo atmosphere, an exhaust
lift valve seating over the atmospheric end
of said port to retain pneumatic pressure
in the pump and opening to exhaust ‘the

same; a pressure actuated member of greater:

effective area than the effective ares of said
valve exposed on one side to the pneumatic
pressure within the chamber for helding
said valve closed and mieans for causing the
valve to move to open position upon low
level of liquid in the chamber.

7. In a pump, the-combination of a pump-
ing chamber for liquid adapted to be filled
by hydrostatic pressure and emptied by
pneumatic pressure, a connection providing
preumatic pressure, an exhaust port for the
chamber leading to atmosphere, an exhausi
lift valve seating over the atmospheric end
of said port to retain pneumatic pressure
in' the ptmp and opening to exhaust. the
same; & pressure actuated member of greater
effective area than the effective area of said
valve exposed on one side to the pneumatic
pressure within -the chamber for holding
said valve closed and meéans controlled by
Iow level of liguid in the chamber for apply-
ing fluid pressusre to the opposite side of said
pressure actuated member to permit the in-
ternal pressure to’ cpen said valve.

8: In a pump having a liguid pumping
chainber provided with inlet and- discharge
valves and “adapted. to: be: filled by hydro-
static pressure and emptied by pneumatic
pressure suitably provided, an aiv exhaust
port, an air exhaust valve adapted to close
the exhaust port when water has 'filled the
pumping chambex, a pressure actuated mem-
ber subject to pressure in the ¢hamber for
holding =aid valvé closed against internal
pregsure, and means for neutralizing the

préessure upon said holding means when

water in the pumping chamber has: been
lowered to-a predetermined level.

9. In . combination a pumping chamber
having inlet and . discharge “check  valves
adapted to be filled by hydrostatic pressure
and emptied by pneumatic pressure, an ex-
haust port leading to-atmosphere, an exhanst
valve seating over the atmogpheric end of
said port against internal pressure, a pres-

“cure fluid inlet passageway, a differential

pressure actuated member connected to the

4

exhaust valve, a first chamber for the pres-

sure - actuated member: having restricted .

communication with the fluid inlet port and

having a valve communicating with the
o . 5

pumping chamber, high level control means

for closing said valve, pressure in said first:

chamber tending to close the exhaust valve,
a second chamber on the opposite side of the
pressure actuated member having a restricted
communication with the outside of the pump
and- having ‘o valyed connection with' the

interior of the pumping chamber and low-

level means for opening said last named
valve to admit pressure from the pumping
chamber to said second chamber pressure

in said second chamber tending to open said

exhaust valve. ‘
10. In combination a pumping  chamber

having inlet and discharge check valves:
adapted to be filled by hydrostatic pressure

and emptied by pneumatic pressure, -and
having an exhaust port leading to -atmos-

phere, an exhaust valve seating over the at-.

mospheric end of said port against internal

‘pressure, said pumping chamber having a

pressure finid inlet passageway, a differ-
ential pressure actuated member connected
to the exhaust valve, 8 first chamber for the
pressure actuated member having restricted
communication with the fluid inlet port and

having a valve communicating with the

pumping chamber, high level control means
for closing said valve, u second chamber on
the opposite side: of the pressure actuated
member having a restricted communication
with the outside of the pump and having
a valved connection with the interior of the
pumping -chamber and low level means for
opening said connection to admit pressure
from the pumping chamber to said second
chamber, said pumping chamber having an
air admission port and an air admission
valve connected - to the pressure: actuated

member and to the exhaust valve and facing -

said exhaust valve, said admission valve

‘being adapted to be held to its seat by live

preumatic pressure when the exhaust valve
is open.
11. In a pump of a class described; a

pumping chamber having an exhaust pas-
sageway, a fluid pressure actuated piston

having a chamber upon each side thereof, a
live air admission passageway to the pump-
ing charber ;a restricted communication be-
tween said’ live air admission ‘passageway
and one of said chambers,; a restricted com-

munication between the other of said cham-
bers and atmosphere, a valved pressure con-:

nection from the first chamber to the top
of the pumping chamber, a valved connec-
tion' from: the second  chamber to the bot-
tom' of the pumping chamber, level respon-
sive means for controlling sald connections
and an air valve governing admission and ex-

haust of compressed air to and from the .
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pumping chamber connected to said piston
member.

12. In a pump of the class described, the
combination of a pumping chamber, an ex-
haust passageway having an exhaust port
leading  to atmosphere, an exhaust valve
closing the atmospheric end of said exhaust
port, a source of compressed air, and ad-
mission valve between said source of cowm-
pressed air and the pumping chamber, said
pumping. chamber having an admission
port adapted to be closed by said admission
valve and held upon said port by pressure
of the compressed air while the exhaust valve
is -open, a pressure actuated member and
means to apply compressed air thereto when
water has filled the pumping chamber for
pulling said admission valve off its seat and
for bringing the exhaust valve upon its seat
to make the discharge stroke of the pump-
ing chamber. .

13. In combination, a pumping chamber
having a live air admission passageway, and
an exhaust passageway, an admission port
having a poppet valve adapted to seat with

1ot

live air pressure over said admission port,
sald exhaust passageway having an exhaust
port leading to atmosphere with an exhaust
valve closing the atmospheric end of said
port to retain pressure in the pumping
chamber, a pressure actuated member coun-
nected to said valves, a chamber for said
pressure actuated member having restricted
communication with the admission passage-
way and means for rvelieving the pressure
in: said last named chamber.

14. In a device of the class described, a
pumping chamber having an admission pas-
sageway having an admission port, and an
exhaust passageway having an exhaust port,
an admission valve seating with live air
pressure on its port, an exhaust valve seating
against internal pressure of the pumping
chamber over its port, a diaphragm having
a stem connecting said valves, chambers on
opposite sides of the diaphragm, a restricted
communication between the admission port
and one of said chambers, a restricted coni-
munication between atmosphere and the
other of said chambers and level controlled
valve connections between said chambers and
the interior of the pumping chamber.

15. In a pump, a pumping chamber, a
source of compressed air, a compressed air
admission valve, of the 1ift type seating with
the difference in pressure between the live
air and the air in the pumping chamber duz-
ing exhaust, a compressed air exhaust valve
of the lift type seating against the differ-
ence in pressure between the compressed air
in the pumping chamber and outside thereef
during admission, and a differential pressure
metor connected to said valves and adapted
to be unbalanced alternately to overcome the
forces acting against said valves.

1,858,081 -

16. In a pump, a pumping chamber, a live
air connection comprising an admission port
and an admission valve on sald port when
the pumping chamber is substantially empty

and held on said port by the pressure of

the live aiv, o leakage pussageway leading
from the live air connection fo the interior
of the pumping chamber, means for closing
the inner end of said leakage passageway
when water has substantially  filled the
pumping chamber; and 2 motor for open-
ing the adinission valve operated by the air
accumulated 1n said leakage puassageway
when the inner end thereof is closed.

17, In a pump, a puinping chamber, a live
air connectlon comprising an adinission port
and an admission valve seated on waid port
when the pumping chamber is substantially
empty and held on said port by the pressure
of the live air, a leakage passageway lead-
g from the live air connection to the in-
terior of the pumping chamber, means for
closing the inner end of said leakage pas-
sageway when water has substantially filled

-the pumping chamber, and a valve operat-

ing wotor having a diaphragm connected
to said admission valve and a diaphragm
chamber communicating with said leakage
port intermediate its ends, sald diaphragin
being actuated by the air pressure accumu-
lated in said chamber when the inner end of
said leakage passageway is closed.

18. In a pump, a pumping chamber, a
live air connection comprising an admission
port.and an admission valve seated on said
port when the pumping chamber is substan-
tially empty and held on said port by the
pressure of the live air, a Jeakage passageway
leading from the live air connection to the
interior of the pumping chamber, means for
closing the inner ead of said leakage pas-
sageway when water hag substantially {illed
the pumping chamber, a motor for opening
the admission valve operated by the air ac-
cumulated in seid leakage passageway, an
exhaust connection for the pumping chamber
comprising an exhaust port, an exhaust Lft
valve seating over the atmospheric end of
of said exhaust port against internal pros-
sure, and a connection between said adimis-
ston valve and said exhaust valve,

19. In a pump, a pumping chamber, a live
air eonnection comprising an admission port
and an admission valve seated on said port
when the pumping chamber is substantially
empty and held on said port by the pressure
of the live air, a leakage passageway lead-
ing from the live air connection to the in-
terior of the pumping chamber, means con-
trolled by the high level of liquid in tho
pumping chamber for closing the inner end
of said leakage passageway when water has
substantially filled” the pumping chamber, a
valve operating motor having a diaphragm
connected to said admission valve and hav-
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ing a diaphragm chamber communicating
with said leakage port intermediate its ends,
said diaphragm being actuated to open
the admission valve by the alr pressure
accumulated in said chamber when the
inner end of said leakage passageway is
closed, an -exhaust connetction for the
pumping chamber comprising an. exhaust
port, an exhaust lift valve seating over
the atmospheric end of said exhaust port
against internal pressure in the pumping
chamber, a connection between said admis-
sion valve and said exhaust valve, a fuid
pressure chamber for the other side cf said
motor diaphragm and means controlled by
low level of liquid in the pumping chamber
for admitting pressure from the interior
of the pumping chamber to said latter dia-
phragm chamber to permit the admission
valve to close and the exhaust valve to open.

20. In a pump, a pumping chamber, a live
air connection having a port leading to the
chamber, an admission poppet valve seating
on the live air side of said port, a pressure
motor for the admission valve having a mo-
tor chamber connected to said live air con-
nection through a restricted inlet connection
and having a valved exhaust connection lead-
ing to the interior of the pumping chamber,
and high level means governing the closing
of said exhaust connection when liquid has
substantially filled the pumping chamber. -

21. In a pump, a pumping chamber, a live
air connection having a port leading to the
chamber, a poppet admission valve for said
port seating over the live air side of the
same and being adapted to be held cver said

port by said live air pressure, spring means.

tending to hold said valve upon said port,
a motor for pulling said valve off said port,
said motor having a motor chamber, a con-
stantly open passageway of restricted size
leading from the live air connection to said
motor chamber, and an unrestricted exhaust
passageway from said motor chamber to the
interior of the pumping chamber and high
level means for closing the said exhatst
passageway when water has substantially
filled the pumping chamber. ' .

22. In combination, in a pump having a
pumping chamber comprising a sleeve mein-
ber, a head member closing the upper end
of the sleeve, a foot member closing the lower
end of the sleeve, a discharge pipe extend-
ing down from the head member to the lower
end of the pumping chamber, a discharge
check valve mounted at the lower end of
the pipe, a fluid pressure pipe extending up
through the discharge pipe, an air valve hav-
ing'an operating motor communicating with
the apper end of said fluld pressure pipe;
and.a low level valve having a passageway
communicating with the lower end of the
fluid pressure pipe for admitting fluid pres-

©

sure from the pumping chamber to said
valve operating motor when the discharge
stroke has been substantially completed.

23. In a pump having s pumping cham-
ber comprising a sleeve, 8 head member clos-
ing the upper end of the sleeve and a foot
member closing the lower end of the sleeve,
a central discharge pipe extending down
from the head member, a valve box at the
lower end of the discharge pipe having a
discharge check valve opening laterally into
the bottom of the pumping chamber, a
pocket in the lower end of said valve box, a
stud closing the lower end of said pocket and
being connected to the foot member, a fluid
pressure pipe connected to the bottom of the
head member and lying inside of said water
discharge pipe, said fluid pressure pipe ex-
tending down into said pocket, a nut secured
to the lower end of said fluid pressure pipe,
said nut lying in the pocket, a low level con-
trol valve having a passageway communicat-
ing with said pocket, said low level valve
being arranged to admit fluid pressure from
the pumping chamber to said fluid pressure
pipe when the pumping chamber has been
substantially emptied, and an air valve con-
trolling the application of pressure to said
pumping chamber, said air valve having a
fluid. pressure operated motor connected to
the upper end of said fluid pressure pipe.

24. In a pump, a pumping chamber com-
prising a sleeve member, a head member clos-
ing the upper eand of the sleeve member, 2
foot member closing the lower end of the
sleeve, a central water discharge pipe con-
nected to the bottom of the head, the water
discharge pipe extending through the head
and communicating with the said pipe, a
valve box at the lower end of said pipe, a
connection between the box and the foot
member, a- discharge check valve mounted
in said valve box, and controlling the com-
munication between the lower end of the
waver discharge pipe and the interior of the
pumping chamber, & central fluid pressure
pipe disposed within the witer discharge
pipe, a valve having 2 passageway communi-
cating with the lower end of said fuid pres-
sure pipe, said valve having an arm extend-
ing into proximity with the water discharge
pipe, a traveling float guided on the outside
of said water discharge pipe and adapted to
engage said arm upon low level conditions in
said pumping chamber, a fluid pressure con-
trol valve for the pumping chamber and a
fluid pressure operated motor for said con-
trol valve, said fluid pressure motor being
connected to the upper end of ‘said fluid
pressure pipe. ‘

25- In a pump, a pumping chamber com-
prising a sleeve, a head member closing the
upper end . of the sleeve and a foot member
closing the lower end of the sleeve, a water
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discharge pipe extending from the lower end
of the head member towards the foot mei-
ber, a water discharge valve hox connected
to the lower end of the pipe, a connection
between the foot member and the lower end
of the valve box, a central fluid pressure pipe
inside the water discharge pipe, a low level

valve having a passageway communicating

with the lower end of the fluid pressure pipe,
said valve being adapted to control the com-
munication Dbetween the interior of the
pumping chamber and said fluid pressure
pipe, a valve operating lever extending into
pl‘oximi'ty to said water discharge pipe, a
motor chamber communicating ~with the
upper end of said fluid pressure pipe, a sec-
ond motor chamber having a passageway

xtending through the head to the interior
of the pumping chamber, a: valve controlling

" said communication, a valve operating levér

extending into proximity to the water dis-
charge pipe, a diaphragm between said
anLOI' chambers, an air valve connected to
said diaphragm, and a travelling float
guided on the water discharge pipe and
adapted to engage alternately said valve
operating levers.

26. In a pneumatic pump, the combina-
tion with a pump chamber provided -with
water inlet and outlet valves, an air admis-
sion valve, and an air exhaust port, of an
air exhaust valve located outside said pump
chainber to control said exhaust port, a
fluid pressure actuated motor acting dur-
ing the discharge stroke of the pump to
keep said exhaust valve closed against the
pressure -in said pump chamber, and low
levet means governing the motor for open-
ing said aust Valve

27. Ina pneumauc pump, the combination
with a pump chamber provided with water
inlet and outlet valves, an air admission
valve, and an air exhaust port, of an air ex-
hau& valve located outside said pump
chamber to control said exhaust port, a
reversible motor, said motor acting in One
direction by fuid pressure to keep “said air
xhaust valve closed against the pressure in
said pump chamber, and means responsive
to. low level in said pump chamber to con-
trol said motor to permit the internal pres-
sure to open said exhaust valve.

28. In a pneumatic pump, the combination
wuh a pump chamber provided with water
inlet and outlet ‘valves, an air admission
valve, and an dir exha aust port, of an air ex-
hatist valve located outside said pump cham-
ber to control said exhaust port, means
operated by fluid pressure and controlled
by high level in the pump chamber to apply
sald e\haust valve to said exhaust port and
to hold it thereupon against internal pres-
sure in the pumping chamber, and means
controiled by low level in said pump for op-
posing said first means to cause the exhaust

ex
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valve to be opened by the internal pressurc
in the pumping:chamber.

29. In a pneumatic pump, the combiu-
tion with a pump chamber provided with
water inlet and discharge valves, and air
admission port and an air exhaust polt an
alr admission valve and an air exhaust valve
located outside the pump chamber to control
said exhaust port, a fluid pressure opeinted
member acting during the discharge stroke
of the pump to Lecp said exhaust valve
closed against the pressure in the pump
Lhambel, and low level means governing the
motor to permit the exhaust valve to opeil,
said admission and said exhaust valves hav-
ing a continuous connection with eacl
other.

30. In a pump, a pump chamber having
water inlet and discharge valves, an air ad-
mission valve, an air exhaust port and an air
exhaust valve seating on said port against the
internal pressure of said chamber, a wotor
element connected to said exhaust valve, a
high level controlled pilot valve for control-
hno the application of pressure to said
motor element to close the exhausi valve
and open the admission valve, a fluid pres-
sure chamber for applying a balancing pres-
sure to said motor element, and a Iow level
conholled pilot valve controlling the appli-
cation of fluid pressure to said fluid pres-
sure chamber.

51. In a pneumatic pump, a puap c}mm-
ber havmg an air adinission vaive und
air exhaust valve, a fluid pressure (hu]lll er
saving a motor elemen‘c connected to suid
vahes, an air supply line, a Lomuhd\, opet
restricted air passage from the line to the
ﬂuul pressure chamber, a passage
pamp chamber to the finid pres
2 pilot valve controlling said lutt
and level controlled ieans operating
high level to close said pilot valve.

52. In a pneumatic pump, & pump chaui-
ber haVIHO an air admission valve and an aiv
exhaust valve, a fluid pressure chamber ha-
ing & motor element counected (o said
Val\'cs, an air supply line, a umstmul\ vpen
restricted air passage from the line (o the
fluid pressure chamber, a passaye from the
pump chamber to the fuid pressure cham-

. Al ‘UL
e chamber,

01

ber, a pilot valve controlling said laiter pas-
sage, said pilot valve comprising a check

valve opening inwardly towards the [fluid
pressure chamber, means tending to hold
said check valve open, and a fleat operating
on high level of liquid in the chamber to
neutralize said holding means to permit the
check valve to close.

33. In a pneumatic pump, a punp cham-
ber having an inlet for fluid pressure and un
exhaust port therefor, an exliaust valve seut-
ing on said port against: the internal pres-
sure in the chamber, means to hold sald
valve on sald port by the fluid pressure in

T

T

<

80

40

145

oy

lig

120

130



[ha

—
o

20

I3
138

30

1,858,081

the pumping chamber with a force which
increases directly with the internal pressure
in said pumping chamber.

34. In a pneumatic pumnp, a pump cham-
ber having an inlet for fluud pressure and
an exhaust port therefor, an exhaust valve
seating on said port against the internal
pressure in the chamber, means to hold
said valve on said port by the fluid pres-
sure-in the pumping chamber with a force
which increases directly with the internal
pressure in said - pumping chamber, said

“means comprising a motor element having

a larger effective area than the effective area
of the exhaust valve, both said motor ele-
ment and said exhaust valve being exposed
to the same internal pressure in the pump
chamber but in opposite directions.

35. In combination, a pumping chamber,
an air control valve mechanism therefor hav-
ing admission and exhaust passageways ter-
minating in seats facing in opposite direc-
tions in line with each other and comprising
a valve stem having a fluld pressure motor
member connected to one end thereof, said
stem having a shoulder, a sleeve having an
admission valve at one end embracing the
stem and engaging the shoulder; an exhaust
valve on the stem engaging the other end
of the sleeve, a nut for the stem for holding

said cleeve and exhaust valve rigidly on.

said stem, said admission and exhaust valves

* facing the corresponding seats and cooperat-

35
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ing therewith.

36. In a pneumatic pump, the combination
of a barrel for providing a pumping cham-
ber, a head member for the barrel contain-
ing an air control valve mechanism having
movable parts, said head having a trans-
verse bore for housing the movable parts
of the mechanisin, said transverse bore com-
Jprising an admission valve seat and an ex-
haust valve seat, a plug closing one end of
the bore adjacent the exhaust valve seat and
defining an exhaust valve chamber com-
municating with exhaust, an apertured plate
secured across the bore adjacent the admis-
sion valve seat deéfining on one side an ad-
mission valve chamber, a diaphragm across
the outer end of the transverse bore and
defining with said plate a diaphragm cham-
ber, a cap clamped on the edge of the dia-
phragm and defining a second diaphragm

s B
L3
chamber, a central stem secured to the dia-
phragm and passing through said apertured
plate, said stem having a reduced portion
starting with a shoulder, a sleeve having
an admission valve member disposed in the
admission valve chamber, said sleeve abut-
ting said shoulder, an exhaust valve member
on the stem and disposed in the exhaust

“valve chamber, said exhaust valve abutting

said sleeve, and means on the end of the
stem for clamping the exhaust valve against
the sleeve, said head having passageways
for admission ‘and exhaust connections to
the pumping chamber under the control of
said valves, and means to control the ap-
plication of pressure to said diaphragm
chambers,

37. In a pump having a pumping chamber,
an air control valve for the pumping cham-
ber, a diaphragm having a central opening
therethrough, a clamping plate having a
hollow stud extending through the opening
in the diaphragm, a nut for the stud, said
nut clamping the diaphragm against the
plate, u valve stem secured to the hollow
stud, sald stem being commected to the air
control valve, means supporting the edges
of the diaphragm and forming motor cham-
bers on each side of the valve, said stem ex-
tending loosely through an opening in the
wall of one of said metor chambers to pro-
vide a guide, and also to provide a restricted
fluid passageway kept open by movement of
the stem in the opening.

38. In a pump having a pumping chamber,
an air control valve therefor, a diaphragm
having a central opening, a clamping mem-
ber having a stud extending through the
opening, a threaded clamping plate cooper-
ating therewith to clamp the diaphragm
between them, means supporting the outer
edges of the diaphragm and forming a motor
chamber for one side thereof, a stem for
the air control valve, said stem being se-
cured to the clamping member on the dia-
pbragm, said motor chamber having an
opening through one wall thereof, said stem
projecting loosely through said opening to
provide a restricted fluid passageway which
18 kept open by the movement of the stem.

In witness whereof, I hereunto subscribe
my name this 26th day of December 1928,

BURTON 5. ATKMAN,
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