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Application filed December 31, 1923. Serial No. 683,538. 
My invention relates to pneumatic pumps 

of the class disclosed in my prior Patent 
No. 1423.291, granted July 18, 1922. While 
the invention is particularly suitable for 
faucet control and is particularly adapted 
to a single cylinder pump it is to be undel'- 
stood that the invention is not limited to 
such use of 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 
intermission 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. 

this exhaust port is obstructed by a poppet 
valve seating with pressure so as to remain 
tight. A large valve is essential for rapid 
evacuation of air pressure but this entails 
the requirement of relatively great power 
to open such a poppet valve. While this 
arrangement is highly advantageous 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 s 

sure tends to tear the valve face loose from 
the exhaust, valve. As well known to 
those skilled in the art a yielding valve face 
is 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 

is s 

opening of the valve does not tend to dis-, 
place or stress the yielding face. To hold 
Such valve closed employ a normally un 
balanced differential pressure motor. Even 
if a yielding face be provided on the valve, 
and it 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 

In said prior patent a 
relatively large exhaust port is provided and 

Valve is 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 a 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 notor to a sufficient degree to permit 
the exhalist valve to move to open position. 
At the Same time I employ the admission 

Valve as a Snap actuating device to impart 
a quick and positive motion to the exhaust 
valve in both its opening and its closing 
motion. 

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 it 
moves away from its seat against pressure 
may be relatively small to secure this snap 
action which I 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 because it holds the 
pneumatic pressure while the pump stands 
under pressure as is required by faucet 
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. . . . " 

Incidently there are a number of other 
features and improvements which will be 
apparent from the following specification 
and the claims. - - 

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

In the drawings: 
Figure 1 is a longitudinal vertical section 

I believe that I am the first to use a slightly open poppet valve as snap acting 
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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. 3; 

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

Fig. 6 is a horizontal section through the 
head taken on the line 6-6 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 Fig.2 showing the connection for 
low level control of the valve operating 
motor; and - 

Fig. 13 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 
is 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 sockets, 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 6 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 
1 and 2 are held upon the ends of the tube 
or sleeve 3 by a central water discharge pipe 

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 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 into which 
pipe socket the water discharge pipe from 
the pump is threaded. 
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The lower end of the water discharge 
pipe 7 is threaded into a pipe socket formed 
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 there is threaded 
the stud or pin 12. This stud or pin 12 
passes down through a central axial bore 
in the foot member 2 and extends the re 
through to receive the cap nut 13 which 
draws up the head and foot casting member's 
upon the ends of sleeve or barrel 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 hit 13 and 
covers the intake passageways 15 which are 
formed in the foot casting. These inlet pas 
sageways 15 terminate in the inlet check 
valve port 16 which port is annular and 
has concentric seats covered by the ling 
check valve 17. This ring check valve 1 
may be made of hard rubber or a suitable 
molded composition such as bakelite. It is 
guided upon a tubular guiding member is. 
the lower end of which is a continois 
sleeve threaded into a socket 19 ai) ( t ( 
upper end of which consists of thi'ee ai'i is 
having suitable lugs 20 for limiting the up 
Ward movement or lift of said inlet check 
valve it. 
The head casting 'intains two pipe 

sockets 21 and 22 in addition to the pipe 
socket 9. The socket 21 collinicates with 
an inlet passageway 23 which leads into : 
valve pocket 24 and then through a valve 
port 25 into a pocket 26 which pocket colin 
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 socket 
22 is adapted to be connected to an exhaust 
pipe leading to atmosphere. This socket 22 
connects by Way of a short passageway 28 
into a valve pocket 29 and thrigh : \alve 
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 31 are 
mounted upon a coln)}) on stem 32 with a 
spacing sleeve 33 between thena. This spac 
ing sleeve bear's at one end against the guid 
ing portion 34 of the admission valve 30 and 
at the opposite end it beau's against the cen 
tral hub portion 35 of the exhaust valve 31 
and it has an extending fiange 36 which par'- 
tially overhangs the yielding valve face 3. 
The admission Valve 30 fits closely on the 
reduced portion of the steln and bears against 
a shoulder 3S. Nut 39 is threaded upon the 
end of the stem 32 so as to draw the exhaust 
valve against the sleeve 33 and this in turi) 
against the adjacent end of the admission 
valve 30 and the admission valve 30 against 
the shoulder 3S to fulln a rigid unitary struc 
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ture. The guide portion 34 of the admission 
valve 30 has suitable wings or lands 40 which are guided in the cylindrical passageway 
formed between the valve pocket 24 and the 
pocket or chamber 26. The sleeve 33 simi 
larly has wings or lands 41 which guide 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 I have 
illustrated one thirty second of an inch travel 
is sufficient to secure complete opening and 
closing of the valves 30 and 31 alternately. 
Since compressed air is admitted upon the 
back of the admission valve 30 it will be ap 
preciated that considerable force is required 
to pull it from its seat and also that consid 
erable force will be required to hold the ex 
haust valve 31 closed against its seat. I have 

20 provided therefore a differential pressure mo 

25 

33 

35 

40 

tor 43 which is adapted to operate the com 
pound valve structure and which motor 43 is 
controlled by means responsive to high and 
to low level in the pumping ghaber 4 for 
shifting the valve to admission position 
when the liquid has substantially filled the 
pumping chamber and for shifting the valve 
structure to the exhaust position when the 
plinaping chamber has been substantially 
emptied. This differential pressure notor 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 . The guide 
plate 45 has a central boss 4 which is drilled 
to provide a loose or so called “sloppy” fit 
with the stem 32. 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 
ing chamber. This leakage passageway ex 
tends along the sten 32, through the dia 
phragm chamber or pocket 44, down the 
passageway 60, pocket 61, past the valve 64. 
and through the port 63 into the interior of 
the pumping chamber. Stoppage of the in 
ner end of said leakage passageway results 
in an accumulation of pressure in said pas 
sage or chamber 44, which actuates the motor s 

(35 

I member 49 to admit live 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 machine screw's 51. : 

as indicated in Figure 3. The diaphragia 49 
is apertured at its center and the inner edges 
are clamped between flanges 52 and 53 of the 
diaphragm support or plate 54 and nut 55 
respectively. This diaphragm support or 
plate 54 has a central boss which is threaded 

to receive said nut 55. This boss is threaded 
upon a reduced threaded portion 56 of the 
stem 32. The outer reduced 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 54 and is supported 
upon the boss formed on the cap member 50. 
The function of this biasing spring is to hold 
the compound waive structure in the position 
shown in Fig. when there is no pressure 
upon the pump so that an orderly sequence 
of operations may be established. Since the 
biasing spring holds the admission valve 30 
normally closed and the exhaust valve 31 nor 
inally 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 
leady 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 cham 
ber 44 has an exhaust opening comprising a 
passageway 60 (see Figs. 6 and 7) prefer 
ably formed by drilling through a casting, 
which terminates in a valve pocket 61 which 
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pocket 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 (34 is 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 
lever member 65 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 (54. 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 
water discharge 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 hammlering against the lever 

110 

15 

20 

25 



25 

30 

AO 

5 5 

60 

4. 

68 when water fills the pumping chamber 
and also it serves as loading for the float 70 

J. to give it sufficient weight to operate the low 
level control valve as will be described later. 
Assuming that the valve structure and 

diaphragm and other parts are in the posi 
tion shown in Fig. I and compressed air is 
Supplied through the passageway 23 the 
leakage of compressed air past the bearing 
47 on the stem 32 enters the chamber 44 but 
exhausts therefroin into the top of the pump 
ing chamber 4 because the valve 64 is heid 
away from its seat and pressure cannot 
accumulate in the chamber 44. Now as soon 
as the float 70 rises and permits the valve 64 
to seat, pressure builds up in said chamber 
44 until the total pressule 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 Valve and clos 
iing the exhaust valve. Live air is thereupon 
admitted to the pumping chamber 4 and 
builds up a pressure 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 thereupon expelled from the pump 
ing chamber as will be explained later, and 
the level of water in the pumping chamber 
4 drops with the result that the float 70 Rio 
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 tends 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 
area of the exhaust valve 31 with the result 
that there is a larger force tending to hold 
the exhaust valve closed than to open it. 
The net result is that the exhaust valve re 
mains closed. - 
The diaphragm chamber 58 formed on the 

left-hand side of diaphragm 49 as viewed in 
Figue 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 a relatively low hydrostatic 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 
in the metal of the head member 1. A short 

charge pipe 7 and the oute' end 
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hipple 74 telescopes in the parts of the pas 
sageways 73 and 73 to bridge the gap caused 
by the diaphragm 49. This permits a tight 
seal to be made around the passageway 
73-73 and also a tight seal about the edge 
of said diaphragm 49. The passageway 73 
in turn communicates through a cent 'al 
axial pipe 75 which at its uppe; eld is 
threaded into a socket formed in the inletal 
of the head member 1 and which at its 
lower end is threaded into a nut (3 in the 
lower part of the valve box. This pipe 75 
which is preferably a length of small dial 
eter copper tubing, extends sustantially 
axially of the water dischaige pipe di: Wii 
through said valve box () past the \later 
discharge check valve 7 and into the lower 
part of said boss 10 where a pocket it is 
formed for 'eceiving the nut (5. The 
threaded stud 12 threads into the lower end 
of said pocket 7' closing of the same. 
The nut 76 is a cap nut having a series of ): - 
Sageways 78 the 'ethi'ough, said passageway's 
permitting coinn. Inication between the pipe 
75 and the interior of the pocket 77. The 
pocket 77' in turn communicates thi'ough a 
horizontal passageway 79 and a vertical 
passageway 80 with a valve port. S1 formed 
in the removable seat S2. This seat S2 is 
pl‘essed into a counterbore filled in the 
end of passageway S0. This valve port St. 
is controlled by a suitable valve fol'ruct of : 
yielding disc S3 held by a clainping ; it St. 
in the short end S5 of the valve operating 
lever 86. This lever is pivoted on lugs Si 
forming a part of the st1ucture of the valve 
10. The central part of the lever SG is 
hollowed out to surround the wate' dis 

SS of this 
lever is adapted to engage the lower plate 
member 89 of the float member (). A suit:- 
ble wire spring in the shape of a hair pin is 
shown at 90. This spring is fastered by 
shouldered screws 91 and 92 to the level S(5 
and to the body of the valve box. 10 respec 
tively so as to hold the valve S3 over the 
port S1 except when the weight of the fio at 
70 is brought upon the outei' end of the 
lever S6. The water discharge valve it is 
formed of a metal back and a yielding face 
portion clamped upon a stel) $)4, the rear 
end of which is guided in a hollow lig :) 
providing a guiding pocket. A lit 9(3 
thleaded upon a reduced portion of said 
stem 94 clamps the valve 77 against a sloti 
der on said stem 94. The forward or outer 
end 97 of said stem 94 is reduced in diameter 
and is guided in a suitable guide 9S sup 
ported by spider arms 99 from a plate 100 
which 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. This valve seat, 
surrounding the valve port which is closed 
by said valve 77. This valve 77 is placed 
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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 

5 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 

10 sure than it is a gas and second the discharge 

opening of said valve 83 accelerates the 
level of liquid in the pumping chamber. It 

15 will be noted that the valve 83 seats with 
the internal pressure; that is it has the in 
tel'nal pressure upon its back tending to 
hold it closed. Hence when the Water is 
discharged sufficiently from the pumping 

20 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 

2 power of the pressure upon the back of the 
valve 83 with the result that the valve will 
be cracked open. When this occurs then 
wate' is forced down through the passage 
way 81, 80, 79 through the passageways in 

80 the nut 78 up through the pipe 75 through 
the passageways 3 and 73 into the dia 
phragm chamber 5S, a part of the liquid 
being discharged out through the loose 
fit around 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 

?t 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 

45 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 

50 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 controlyalve 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 

0 air is acting upon the back of the admission 
valve 30 holding it closed. Live air is leak 
ing past the stein 32 along the guide, 47 into 
the diaphragm chamber 44 and is exhausting 
from same through the open valve port 63. 
Air is being expelled from the pumping 

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 

of liquid from the pumping chamber by the forces the diaphragm and connected parts 
to the left as viewed in Fig. 1. As soon as 

opening of the valve by further lowering the the admmission valve 30 is cracked from seat 
it moves very readily and brings the exhaust 
valve 31 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 
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ly balanced, the pressure upon the exhaust 
valve 31 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 

10 

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 and 
raises the float closing off the valve 83 and 
promptly filling the pumping chamber with 
liquid and repeating 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 restricted part. This 
bore is finished to provide a suitable guide. 
The adjacent bore forming the exhaust port 
42 is also finished to 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 clamp 
ing plate may be individually assembled, 
thereafter the valve stem 32 with the ad 
mission valve 30 thereupon is inserted fron). 
the left-hand side of the head 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 39. The diaphragm 
plate 54, with diaphragm attached, is then 
threaded upon the threaded portion 56 and 
the diaphragm brought properly into leg 
ister and cap 50 with thimble 74 brought 
into place and passed over the reduced stem 
portion 57 with the biasing spring suitably 
interposed. The cap 50 is then secured in 
place by the screws 51 and thereafter the 
screw cap at the right-hand end of the bo'e 
is 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 13 securing the parts together. 

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 

i,658,03i 

tion to hold the exhaust valve against its 
Seat and neans l'esponsive () emptying of 
the pumping channer for changing the 
pressure condition of the moto) to permit, 
Opening of the exhaust valve by said inter 
nal pressure. 

2. In a pump the combination of a pump 
ing chamber adapted to be filed by hydro 
static pressure and emptie? y pine limatic 
pressure suitably provided, sail challer 
having an exhaust port for Fest'e fluid, 
an exhaust valve having a vieiling face for 
closing said port, said valve stating again: . 
internal pressure, a list ge: {e} : rea 
than the area of the exists: Yale xposed 
to the internal pressure of the pressure 
fluid for holding said exhaust valve to self 
against interial presslie, : steal ('), necting 
Said piston to said valve, and lie is ei'. 
ating at low level of liquid in the lasie; 
for opposing the pressile up (): -iti pisi (), 
to a sufficient extent te: cruit sail exhaust 
valve to open ald exhaust the 'essi'e fict 
in the pumping channbel'. 

3. In a punp the combinati in of a pull 
ing chambel having leans 'o' "() vicing 
pneumatic pressure : inel in Silis : 
haust port, an exhaust valve setting (Ye 
aid port, said valve fice seill exi}{}sed to 

internal pressure, a pistOn O. greatei' effec 
tive area than the effective : 

It '. 

(N- 

ea of the ex 
haust valve exposed to itei' at l'esis' 3: 
tending to hold said exhillsi, \als e () :es 
against intel'nai p'essilie, a connection e 
tween said piston a je stic valve. line: Ins 
operating at low level of it; it i: ) i.e. 'hill:- 
ber for opposing the pressui'e (); sail 
piston to a sufficient ex{ei}{ } {ein it ::it: 
exhaust valve to ope, all le::::: (); , oft 
ing said exhaust valve (pen intii litic in: 
Substantially filled the pulping chill): ". 

4. In a pump the collabilitici (; ; a pl.:)- 
ing chamber foil liquid date () be ii.e.: 
by hydrostatic ple:slie it; it eipied ly 
pneumatic pressure, a ci; }llectioi) i'; vici; } { 
pneumatic pressure, an exhaust poi"; for the 
chamber leading to atmosphei'e, i. exll list. 
lift valve seating ove,' the 8 inhospielic ect 
of said port to retain pinell):tic: ); essure in 
the pump and opening to exhilst the sale, 
a pressure actuated inleinbei' ()f gi'e: ; ) 
effective area than the effective area of saic: 
valve exposed. On one side () ic icilitic' 
pressure within the chan be a collectetl 
to said valve for holding said valve closed. 

5. In a punp the C(i) billiition () f :: } }}}}- 
ing chambel for liquid a lapted io be illet 
by hydrostatic pieSSui'e and enlistic (t ) 
pneumatic press tie, c{{linecii)} : (), icing 
pneumatic pressure, an exilatist i ()' for the 
chamber leading to at Osphere, a (xhi, 1st, 
lift, valve seating () ver the at in ; phelic e ill 
of said port to l'etain pneuillatic pi'esse in 
the pump and opening to exill: the silic, 
a pressure act latext ille) er of greater eiec 
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tive area than the effective area of said valve 
exposed on one side to the pneumatic pres 

5 

:0 

5 5 

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 
pneulinatic pieSSule, an exhaust port for the 
chamber leading to at hosphere, 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 alea than the effective area of said 
valve exposed on One side to the pneumatic 
pressure within the chamber for holding 
Said valve closed and means 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 
pneumatic pressure, an exhaust port for the 
chamber leading to 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 area of said 
valve exposed on One side to the pneumatic 
pressure within the chamber for holding 
said valve closed and means controlled by 
low level of liquid in the chamber for apply 
ing fluid pressure to the opposite side of Said 
pressure actuated member to permit the in 
ternal pressure to open said valve. 

8. In a pump having a liquid pumping 
chainber provided with inlet and discharge 
valves and adapted to be filled by hydro 
static pressure and emptied by pneumatic 
preSSu'e suitably provided, an aii exhaust 
port, an air exhaust valve adapted to close 
the exhaust port when water has filled the 
pumping chamber, a pressure actuated mem 
ber subject to pressure in the chamber for 
holding said valve closed against internal 
pressure, and means for neutralizing the 
pressure 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 
halist port leading to at hosphere, an exhaust 
valve seating over the atmospheric end of 
said port against intel'nal pressure, a pres 
sure fluid inlet passageway, a differential 
pressure actuated member connected to the 

y 

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 

p a- s 

pumping chamber, high level control means 
for closing said valve, pressure in said first 
chamber tending to close the exhaust valve, 
a Second chalinber. 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 last named 
valve to admit pressure from the pumping 
chamber to said second chamber pressure 
in said 'Second chamber tending to open said 
exhaust waive. 

10. In colnbination a pumping chamber 
having inlet and discharge check valves 
adapted to be filled by hydrostatic pressure 8 
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 fluid inlet passageway, a differ 
ential preSSule actuated member connected 
to the exhaust waive, a 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, a second chamber on 
the opposite side of the pressure actuated 
member having a Festricted communication 
With the outside of the pump and having 
a Valved connection with the interior of the 
pumping chamber and low level means for 
opelling 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 
pneumatic preSSule when the exhaust valve 
is Open. 

11. In a pump of a class described, a 
plinping chamber having an exhaust pas 
Sageway, a fluid pressure actuated piston 
having a chamber upon each side thereof, a 
live ail admission passageway to the pump 
ing chamber, a restricted communication be 
tween said live air admission passageway 
and One of said chambers, a restricted con 
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 said 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 

i? 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 coin 

10 pressed air and the pumping chamber, said 
pumping chamber having an admissio:) 
port adapted to be closed by said admission 
valve and held upon said port by pressure 
of the compressed air while the exhaust valve 

la is open, a pressure actuated member and 
means to apply compressed air thereto when 
Water has filled the pumping chambe' for 
pulling said admission valve off its seat and 
for bringing the exhaust valve upon its seat 

20 to make the discharge stroke of the pump 
ing chamber. 

13. In combination, a pujalping chamber 
having a live air admission passageway, and 
an exhaust passageway, an admission port 

25 having a poppet valve adapted to seat with 
live air pressure over said admission port, 
said exhaust passageway having an exhaust 
port leading to atlhosphere with an exhaust, 
valve closing the atmospheric end of said 

30 port to retain pressure in the pumping 
chamber, a pressure actuated member coil 
nected to said valves, a chamber for said 
pressure actuated member having restricted 
communication with the admission passage 

33 way and means for relieving 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 

40 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 

45 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 col}}- 
munication between atmosphere and the 

50 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 ail 
admission valve, of the lift type seating with 
the difference in pressure between the live 
air and the air in the pumping chamber dur 
ing exhaust, a compressed air exhaust valve 
of the lift type seating against the differ 

60 ence in pressure between the compressed air 
in the pumping chamber and outside thereof 
during admission, and a differential pressure 
motor connected to said valves and adapted 
to be unbalanced alternately to overcome the 
forces acting against said valves. 
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16. In a pump, a pumping chamber, a live 
air connection comprising all admission port 
and an admission Valve on said pot, when 
the pumping chai: bei is substantially empty 
and held Oil Said polit by the pressure of 
the live air, a leakage passageway leading 
foln the live air connection to the interior 
of the punping chamber, means for closing 
the inline' end of said leakage passageway 
when water has subst:Intially filled the 
pumping challabel, and a motor for open 
ing the admission valve oilerated by the air 
accumulated in said leakage passageway 
when the inner end the 'eof is closed. 

17. in a punlp, a puliping chalibel', a live 
air connection couplising in a clinission po’i. 
and an admission valve seated on said port 
when the pumping chaliber is substantially 
empty and held on said poi’t by the pressure 
of the live air, a leakage passageway lead 
ing frolin the live air connection to the in 
terior of the puping chainbei', ineans for 
closing the inner end of said leakage pas 
sageway when wate' has substantially filled 

, the pulping chanbei', and a valve operat 
ing motor having a diaphragm connected 
to said admission waive and a diaphragin 
chamber communicating with said leakage 
port intermediate its ends, said diaphragin 
being actuated by the ail pressure accumu 
lated in said chambe when the inner end of 
said leakage passageway is closed. 

1S. in a pump, a pumping chainbe', 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 leakage passageway 
leading from the iive air connection to the 
interior of the pulping chamber, means for 
closing the inner end of said leakage pas 
sageway when Watei' has substantially filled 
the punping chamber, a motor fo' opening 
the admission waive operated by the air ac 
cumulated in said leakage passageway, an 
exhaust connection for the pumping chamber 
comprising an exhaust port, an exhaust lift 
valve seating over the atmospheric end () { 
of said exhaust port against, inter'ai pres 
sure, and a connection between said admis 
sion valve and said exhaust valve. 

19. In a pulmp, a pulping chalmber, a live 
air connection comprising an admission port 
and an admission valve seated on said port 
when the pumping chamber is sistantially 
empty and held on said port by the p:"essure 
of the live air, a leakage passageway lead 
ing from the live air connection to the in 
terior of the pumping chambel', means con 
trolled by the high level of liquid in the 
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 intern ediate its ends, 
said diaphragm being actuated to Open 
the admission valve by the aii’ 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 poi’t 
against internal pressure in the pulmping 
chamber, a connection between said admis 
sion valve and said exhaust valve, a fuid 
pressure chamber for the other side of 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 Ópen. 

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 no 
tor chamber connected to said live air coin 
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. 

33 
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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 over said 
port by said live air pressure, spling means. 
tending to hold said valve upon said port, 
a motor for pulling said valve of 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 exhaust 
passageway when water has substantially 
filled the pumping chamber. 

22. In combination, in a pump having a 
pumping chamber comprising a sleeve mell 
ber, a head unenber 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 upper end of said fluid pressure pipe, 
and a low level valve having a passageway 
communicating with the lower end of the 
fluid pressure pipe for admitting fluid pres 

9 

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

23. In a pump having a pumping cham 
ber comprising a sleeve, a 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 
froin 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 end of the sleeve member, a 
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 
water discharge pipe and the interior of the 
pumping chamber, a central fluid pressure pipe disposed within the water discharge 
pipe, a valve having a passageway communi 
cating with the lower end of said fluid 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 mem 
ber, a Waier discharge valve box 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 between the interior of the 
pumping chamber and said fluid pressure 
pipe, a valve operating lever extending into 
proximity to said Water discharge pipe, a 
motor chamber communicating with the 
upper end of Said fluid pressure pipe, a Sec 
Ond notor chamber having a passageway 
xtending through the head to the interior 
of the pumping chamber, a valve controlling 
Said communication, a valve operating lever 
extending into proximity to the Water dis 
charge pipe, a diaphragm between said 
motor 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 
chamber 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 
levei means governing the motor for open 
ing said exhaust valve. 
2. In a pneumatic 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 
haust valve located outside said pump 
chamber to control said exhaust port, a 
reversible motor, said motor acting in one 
direction by fluid 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 
Sule to open said exhaust valve. 

28, in a pneumatic 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 
haust 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 
Said exhaust valve to said exhaust port and 
to hold it thereupon against internal pres 
Sule in the pumping chamber, and means 
controlled by low level in said pump for op 
posing Said first means to cause the exhaust 
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valve to be opened by the internal pressure 
in the pumping chamber. 

29. in a pneumatic pump, the coillbill:- 
tion with a pump chamber provided with 
water iniet and discharge valves, and air 
admission port and an air exhaust port, an 
air admission valve and an air exhaust valve 
located Outside the pump chamber to control 
Said exhaust port, a fluid pressure operated 
linember acting during the discharge stroke 
of the pump to keep said exhaus: valve 
closed against the pressure in the pun) 
chamber, and low level means governing the 
notor to permit the exhaust valve to open, 
Said admission and said exhalist valves hav 
ing a continuous connection with each 
other. 

30. In a pump, a pump chamber having 
Water inlet and discharge valves, an air ad 
Inission Valve, an air exhaust pot, and an ail 
exi}aust valve seating On said port against the 
internal pressure of said chamber, a notor 
element connected to said exhaust valve, a 
high level controlled pilot valve fol' control 
ling the application of pressure to saic 
motor element to close the exhaust. Valve 
and open the admission waive, a ?uid pres 
sure chamber for applying a balancing 'es 
sure to said motor element, and a low level 
controlled pilot valve controlling the appli 
cation of fluid pressure to said fluid pres 
Sure chamber. 

3i. In a pneumatic pump, a punp cha) - 
ber having an air admission viiive and a: 
air exhaust valve, a fluid pressure chamber 
Saving a motor element connected to sail 
Valves, an air Supply line, a constality opeii 
restricted air passage from the line is tic 
fluid pressure chamber, a passage i'oil file 
ptinp chamber to the fiuid pressure chamber, 
a pilot Valve controlling said latter passag. 
and level controlled ineas operating of 
high level to close said pilot valve. 

32. In a pneumatic pump, a pliu clail 
ber having an air admission valve and in air 
exhaust valve, a fluid pressure chamber hay - 
ing a notor element connected to said 
valves, an air supply line, a constantly pe) 
restlicted air passage from the line to tie 
fluid pressure chamber', a passage ' in the 
pump chamber to the fluid pressure chall 
bel, a pilot valve controlling said atter pas 
Sage, said pilot valve couplising a clueck 
Valve opening inwardly towards the fluid 
pressure chalmber, means tending to hold 
said check valve Open, and a float 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 punlp chain 
ber having an inlet for fluid pressule and : 
exhaust port therefor, an exhaust valve seal 
ing on said port against the interia: )'es 
sure in the chamber, means to hold said 
valve on said port by the fluid pressure in 
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the pumping chamber with a force which 
increases directly with the internal pressure 
in said pumping chamber. 

34. in a pneumatic pullinp, a pump cham 
ber having an inlet for fluid 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 internai 
pressure in Said pumping chamber, said 
meals 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 fluid 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 sleeve and exhaust valve rigidly on 
Said stem, said admission and exhaust valves 
facing the corresponding seats and cooperat 
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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 mechanism, said transverse bore com 
prising 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 defining 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 

6. 

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. 
3. 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 piate having a 
hollow stud extending through the opening 
in the diaphragm, a nut for the stud, said 
nut clamping the diaphragm against the 
plate, a valve stein secured to the hollow 
stud, said stein being connected 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 
waii of one of Said motor 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 clanping plate cooper 
ating there with 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 
phragm, said motor chamber having an 
opening through one wall thereof, said stem 
projecting loosely through said opening to 
provide a restricted fluid passageway which 
is kept open by the movement of the stem, 
In witness whereof, hereunto subscribe 

lny name this 26th day of December 1923. 
BURTON. S. AXIM.A.N. 
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