
A. J. TYLER, 
PNEU MATIC PUMP, 

APPLICATION FILED JULY 24, 152, 

1,139,930, Patented May 18, 1915 
3 SHEETS-SHEET , 

  



A, J, TYLER, 
PNEU MATIC PUMP, 

APPLICATION FILED JULY 24, 1912, 

Patented May 18, 1915, 
3. SHEETS-ST 2. 

1,189,980, 

saaa tX 
:&y 

. 
m 

: i22 
2 

V/ii 92-iv-cocco 

&46226 a...a 

  

  

  

  

  

    

  

  



A J, TYLER, 

PNEUMATIC PUMP, 
APPLICATION FILED JULY 24, 1912. 

Patented May 18, 1915. 
3 SHEETS-SHEE 3, 

1,139,930, 

2 

47 

98-v-coca 

  

  

  

  

    

  

  



UNITED ---...----- STATES PATENT OFFICE. 
A330 A. J. Fifi.:E, of 3,663.2ST5E, JEW YoRK, ASSIGNOR OF TWO-THIRDS To OWAB) 

w E. B.CD3ELEAN, OF ROCHESTER, NEw York. 
PNEULATIC PUMP. 

Specification of Letters Patent, Patented May 18, 1915. 
Application filed July 24, 1912. Serial No. 711,296. 

26 aii is hon, it may concer. 
Be it is now that I, AARON J. TYLER, citi 

zen of the United States, residing at Roches 
ter, in the county of ¥onroe and State of 

5 New York, have invented certain new and 
useful improveinents in Pneumatic Pumps, 
of which the following is a specification. 
This in yention relates to pneumatic pumps 

and more particularly to that general class 
26 of pumps especially designed for inflating 

the tires of automobiles, bicycles and the 
like. 
The primary object of the invention is the 

provision of a pneumatic pump of simple, 
5 compact and durable construction, capable 

of discharging a maximum volume of air 
and in which friction between the parts 
thereof is reduced to a minimum. 
A further object of the invention is to 

20 provide a pump, the construction of which 
is such that the plunger will displace a full 
cylinder of air at each working stroke 
thereof. 
A further object is to provide a double 

25 acting pump having a differential plunger 
mounted for reciprocation in the cylinder 
thereof and provided with a novel form of 
valve for controlling the passage of air from 
the intake to the interior of the cylinder. 
A further object is to provide the cylinder 

head with a lateral extension having a valve 
30 

casing mounted thereon and provided with 
a nozzle for attachment to an air hose, there being a gage disposed above the casing and 

35 a check valve arranged within Said casing 
for controlling the flow of air' to the hose 
and gage, respectively. 
A still further object of the invention is 

generally to improve this class of devices so 
40 as to increase their utility, durability and 

efliciency. 
Further objects and advantages will ap 

pear in the following description, it being 
understood that various changes in form, 

45 proportions and minor details of conistruc 
tion may be resorted to within the scope of 
the appended claims. 

For a full understanding of the invention 
and the merits thereof, reference is to be had 

50 to the following description and accompany 
ing du'awings, in which: 

iFigure 1 is a perspective view of a pneu 
natic pump constructed in accordance with 
the present invention; Fig. 2 is a side eleva 
tion; Fig. 3 is a perspective view of the 

plunger valve with the different parts there 
of Separated in order to more clearly show 
the construction thereof; Fig. 4 is a vertical 
Sectional view, showing the plunger at the 
end of its downward stroke; Fig. 5 is a simi 
lar view, showing the plunger near the end. 
of its upward stroke; Fig.6 is an enlarged 
transverse sectional view taken on the line 
6-6 of Fig. 5 and looking in the direction of 
the arrow; Fig. 7 is an enlarged vertical sec 
tional view of the lower end of the plunger, 
showing the construction of the plunger 
valve; Fig. 8 is a detail perspective view of 
the check valve for controlling the flow of 
air to the nozzle and gage, respectively, de 
tached; Fig. 9 is a perspective view of the 
intake valve detached. 

Corresponding and like parts are referred 
to in the following description and indi 

the same reference characters. . . The improved pump forming the subject 
matter of the present invention comprises a 

cated in all the views of the drawings by 

cylinder 5 having upper and lower heads 6 
and 7, the interior walls of which are thread 
ed at 8 for engagement with the correspond 
ingly threaded ends of the cylinder, as 
shown. Secured to the lower head 7, is a Supporting base 9 having a foot piece 10 
adapted to rest on the ground or other suit 
able Support and provided with spaced con 
Yerging arms 11 terminating in a split ring 
12 adapted to encircle the lower head 7 of 
the cylinder and in which position it is re 
tained by means of a clamping screw 13, 
passing through outstanding ears 14 formed 
on the split ring, as best shown in Fig. 1 of 
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the drawings. The split ring 12 is provided 
with an inwardly extending flange 15 adapt 
ed to receive the lower head 7, the latter be 
ing provided with a threaded extension 16 
for engagement with a correspondingly 
threaded cap 17. The cap 17 is provided 
with one or more screens 18 which extend 
across the lower end of the head 7 and serve 
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to prevent the entrance of dust, dirt and . 
other foreign matter to the operating parts 
of the pump. . - 
Arranged at the lower end of the cylinder 

5, is an inlet valve 19, the seat of which is 105 
provided with an annular flange 20 which 
rests (). 
from the lower head ... there being a gasket. 

shoulder extending inwardly 
22 interposed between the flange.20 and the 
adjacent threaded end of the cylinder in 

  



deceading ste is 23 which s 
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order to prevent leakage between the paris. 
The valve 19 may be of any suitable coin 
struction, but is preferably provided with 2, 

passes through a 
centeiting spider 24 for engagement with 3 
stop nut 25. The valve 19 opens upwardly 
and is normally held to its seat, by means of 
a coil spring 26 which encircles a tubalize 
extension 27 formed on the vaive seat and 
bears against the nut 25, as shown. It will 
here be noted that the ribs of the spider 24. 
are provided with depending lugs 28 which 
serve to center the upper end of the coil 
spring 26 on the valve, while the nut 25 is 
provided with a depression 29 which serves 
to center the lower end of said spiring. 

Sounted for reciprocation within the cy 
inder 5, is a differential plunger 30, prefer 
ably hollow as shown, and having its upper 
ead closed by a cap piece 3; in which are 
formed one or more openings 32 to permit 
the escape of heated air within the plunger 
when the latter is in operation. The cap 33 
is provided with an upstanding pin 33, the 
free end of which projects within a handle 
34 and serves to prevent rotation of the 
handie within a socket member 35. The 
socket member 35 encircles the intermediate 
portion of the handle and is provided with 
a tubular extension 36. the interior wais of 
which are threaded for engagement with 
corresponding threads 37 formed on an in 
termediate portion of the pin 33. By such 
a construction, the handle 34 may be readily 
detached from the plunger when it is de 
sired to withdraw the plunger from the cyl 
inder, while the pin 33 serves to prevent ro 
tation of the handle within the member 35, 
as before stated. 
The lower end of the differential plunger 

30 is closed by a pistora head 38 in which is 
notanted a valve disk. 39. The head 33 has 
an upper face & ad a lower face 6. These 
faces are of different area and constitute the 
plunger faces of the differential plainger. 
Opper and over valve seats are formed 
within the plunger head about in the planes 
of the respective plunges faces a and ö and 
coöperate with valves in a manaer, and 
for the purpose hereinafter inore fully ex 
plained. The piston head 38 is provided 
with a tubular extension 40, the interior 
wails of which are threaded for engagement 
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with a cup-shaped member 41, the latter be 
ing provided with a spider 42 in which is 
mounted for reciprocation the stein 43 of 
the wave 39. A coil spring 44 is preferably 
interposed between the valve disk 39 and the 
lower face of the spider 42 in order to hor 
smally retain the head of the valve on its 
seat $5. 
The upper end of the cup-shaped member 

41 is beveled as indicated at 46 to for in a 
seat for a second waive disk. 4. The lower 
portion of the upper valve disk 4 is pro 

3.339,338 

Wided with a goeike, 43 adapte: {e 
the tipper end of the gtei 43 whica 
tapward fron the ovyer waive disia, 
assisi in guiding said Epper dists. Wy 
aÉer is a oved to open position. Arr 
above the disk 4, is a cylindrica: insas 
49, which fits within the lower porticia 0. 
the plu Inger and is provided with a cer 
boss 50 having a socize for ined thereira fo 
the reception of a spring 51, which is: 
fits within a similar socket formed is 
disk 4 and serves to retain said waive 3. 
its seat. Extending laterally iror &ise 
ii drical megaber 49, is a fatage 52 an 
ranged below said fatage, is 2 de 
rippie 53, the interior Waig of waic: 
threaded at 54 for engage. Gest, with 
responding threads formed on the exte 
walls of the tubular nesaer 40. The is 
end of the Rhippie 53 is curved inwardly 39 

downwardly at 55 in parallel relation to 
a correspondingly curved wall 56 formed or 
the pistor head 38. The wall 56 io; as 2. 

s seat for a washer 5, preferably formed 
leather and which, by contact with the z- 3 
terior ya of the cylinder 5, serves & 
vent leakage of air during the opera. 
the plunger. The nippe 53 is provided 
an exterior circumferential groove 58 a. 
ed to receive a quantity of lubricating 
so as to keep the leather washer sof, 
pliable at all times. It will thus bes 
that when the washer 5 is placed o: 
seat and the piston head 38 screwed horne, 
said washes will be effectually held agains 
accidental displacement, while at the sane 
time the members 38, 53 and 40 will be se 
curely claringed in assenbied positios. 
Formed in the eliter Wall of the cylin 

cai inenber 49, are a series of horizoza 
slots or openings 59 which cornuica 
with the valve seat 46 so as to periini, 
passage of air from he intake through 
valves 39 and 47 to the interior of the c3 
inder, on the down stroke of the plung 
The fange 52 is provided with a series 
spaced ducts or passages 60 which secy, 
municate with the circumferential groo 
so that when the puisap is in operati 
will pass through said duets and for 
oil in the groove in contact, with the 
5, thus to cause the iatter to bear a 
the interior waii of the cylinder and for 
tight joint. 
The head 6 is provided with a latera: 

tension 62 on which is is ouated a waiv 
ing 62 having a laterally exteading is 
63, the exterior was of which are tread 
ed for detachable connection with an ordi 
nary air hose (not shown). Arranged v 
in the casing 62, is a spring pressed way 
preferably formed in two sections 64: aid 
between which is interposed a coil spring 
The valve proper 65 is normally heid to 
sea: 67 in the valve casing by the spring 
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while the section 84 of the waive is provided 
t;ith & 
rest on a signider 69 formed in the in aer 
Pali of the waive casing, as best shown in 
Eig. 4 of the drawings. The valve casing 

i ears () which register with corre 
dig ears formed on the extension 61, 

the arts being clamped together by screws 
o; sinilar fastening devices 71. The ex 
Éension 6 is forced with a recess 72 ar 

f. {irectiy below the check waive 65 
azad 7ith 'vihich cominunicates a duct or 

3. "3 leading to the interior of the 
5. ihe upper end of the casing 62 

is closed by a cap piece 74 having a threaded 
ppening therein to permit the attachment of 
a pressure gage 75 of any suitable, construc 
tion. 
Threaded in the upper end of the head 6, 

is a gland 76 having a cup-shaped depres 
sion 7 formed therein which surrounds the 
piunger 30 and serves to receive a quantity 
of oil for lubricating the plunger. The in 
terior of the head (3 is provided with a 
curved waii. 78 which forms a seat for a 
gasket or washer 79 and interposed be 
tween said washer and the gland 76, is a 
suitable packing 80. 
that when the gland 76 is rotated to com 
press the packing 80, the washer 79 will be 
expanded into contact with the walls of the 
plunger 30 and thus form a tight joint be 
tween the parts. The inner wall of the head 
6 is also preferably provided with spaced 
shoulders 81 and 82, one of which forms a 
stop for limiting the upward movement of 
the plunger 30, while the other forms a 
seat for a gasket 83 interposed between said 
shoulder and the adjacent end of the cylin 
der, as best shown in Fig 

In practice, the operator either inserts his 
foot between the walls 11 of the foot piece 
or stirrup and operates the plunger by re 
ciprocating the handle 34, or straddles the 
pump with one foot on each end of the 
plate 10. On the downward stroke of the 
plunger, the intake valve 19 will be closed. 
and the air below the plunger will pass ot 
through the valve formed by the disks 39 
and 47 to the interior of the cylinder. On 
the upward stroke of the plunger, the intake 
valve 19 will be autoimatically moved to 
open position, while the valve disks 39 and 
47 will be retained in closed position by the 
tension of the springs 44 and 51, the air 
in the cylinder being forced upwardly and 
laterally through the dict 73 to the nozzle 
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63 and gage 75, respectively. It will of 
course be understood that prior to operat 
ing the pump, the usual air hose, leading to 
the infiation valve on an automobile or bi 
cycle, will be attached to the nipple 63 so 
that as the plunger is reciprocated, air will be 
forced through said hose to the tire, and at 

series of openings 68 and normally 

rovided with a terally extending per 

Thus it will be seen 

. 5 of the drawings. 

the same time, the pressure of the air wiii. 
be indicated on the gage. it will here be 
iloted that the openings 68 in the member 
64 of the check valve permit the fow of air 
through said ember 64 to the gage, while 
the depending extension 84 for as a guide 
for the stem of the valve 65. . 
The particular construction of the plunger 

head and the double valve formed by the 
valve disks 39 and 47 and the particular con 
struction of the inlet valve 19 and its seat 
is of great importance to the efficiency of 
ny pneumatic pump. 
Figs. 4 and 5 that the upper face of the 
head is formed with an annular flange 20 
and that the inner face of the head thus 
formed by the wall of the valve seat is flat 
except where centrally bent to form the seat 
proper for the valve 19. It will also be . 
seen from Fig. 4 that when the valve 19 is 
closed its upper face is flush with the upper 
face of the head closing the lower end of 
the cylinder. The construction of the plun 
ger head 38 is such that the lower face of 
the valve disk 39 is practically flush with 
the lower face l of the plunger head when 
the disk 39 is closed and the upper face of 
the valve disk 47 is flush with the upper 
face ( of the plunger head when this valve 
is closed as shown clearly in Fig. 5. Now 
upon a downward movement of the plunger. 
from its uppermost position the air in the 
lowe' portion of the cylinder is compressed 
and passes through the plunger head into 
the upper portion of the cylinder and when 
the plunger reaches its lowermost position, 

It will be noted from 
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shown in Fig. 4, the flat under face b of 
the plunger head will fit closely against the 
flat upper face of the closed end of the 
cylinder and against the flat upper face of 
the valve 19, and, inasmuch as all air has 
been forced out between the plunger head 

105 

and the lower end of the cylinder, the valve 
39 will close from the force of its spring, 
thus preventing any trapping of air within 
the hollow plunger head. Upon the upward 
movement of the plunger, the upper valve 47 
will close and the air contained in the upper 
portion 5 of the cylinder above the head a 
and between the body 3() of the plunger and 
the cylinder will be compressed and forced 
out through the port 73. It will be seen 
that no air is left between the lower end 

end of the cylinder upon the full downward 
lovene it of the liston. and this is due to 
the fact that the valve 19 when closed is 
flush with the face of the plunger head and 
that the valve 39 when closed is flush with 
the lower face l of the plunger head. 
The reason for having a double valve 

within the plunger head controlling the 
assage of air therethrough is as follows: 

In the pistois or plungers of air pumps, it 
is particularly necessary that the plunger 

O 

5. 

of the plunger head and the closed lower 
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head should be thoroughly packed so as to 
prevent the leakage of air around the plun 
ger head. In order to provide for this pack 
ing the plunger head must be relatively 
deep or thick, it being impossible to prop 
erly pack a plunger head which is shallow 
or thin. Where packing rings are used, 
provision must be made for a plurality of 
these rings, and where a packing cup is used, 
such as the cup 57, it is necessary that this 
cup should have considerabie surface in con 
tact with the cylinder and with the exterior 
of the head. Furthermore. where a pack 
ing cup is used, it is necessary to provide 
for properly placing the cup in position and 
removing the cup. Theiefore... the plunger 
head must be sectional and it is practically 
impossible to use a sectional head unless it 
is reiatively deep. 
With a relatively deep head, a relatively 

long passage must be provided through the 
head and this passage. if only one valve is 
used to control the flow of air therethrough, 
will contain air under compression, which 
will act to, cushion the stroke of the plunger 
and will very greatly reduce the efficiency of 
the pump. If no lower valve, as 39, were 
provided in this plunger, then upon a de 
scent of the plunger, air would be con 
pressed within the plunger head to the 
same degree as it is below the head and the 
space in the plunger under the upper valve 
disk, would contain compressed air. On 
the return stroke of the plunger this air 
would expand back and fill the bottom of 
the cylinder and the pressure would have 
to be reduced to normal before any more 
air could be gotten into the cylinder from 
the outside. This would not only serve to 
shortei the working stroke of the pump, 
but, at the same time, a portion of the en 
ergy used to compress the air contained 
within the plunger would be lost, if no 
upper valve. as 47. were provided in this 
plunger, loss of stroke and power would 
result... this being die to the fact that the 
air above the plinger face ? and contained 
in the space 5 is coin pressed to a mich 
higher degree upon the upstroke of the 
plainger than the air in the lower portion of 
the cylinder belovs the plinger face b upon 
the down stroke of the plunger. In order 
to compress the air and do it effectively, 
without loss of plunger stroke and energy, 
every bit of the air must be forced out 9n 
each and every stroke of the plunger. This 
result, is secured, as before stated, by the 
fact that the upper valve disk seats fiush 
with the upper end of the plunger head 
while the lower valve disk seats flush with 
the lower face of the plunger head. The 
whole object of the valve construction, there 
fore, is to prevent trapping of air under co 
pression within the relatively long passage 
for red in the piston head. While it would 

the lower end of the cvlinder. 
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be theoretically possible to make a pistoi, 
head with only one valve which would not 
trap air within the piston head, either oia, 
the up stroke or down stroke, yet it is 29 
practically possible so to do, as before 
stated, because of the necessity of providing 
space for the packing. If a single valve 
was provided having a depth equal to the 
depth or thickness of a relatively deep or 
thick head, the valve could not be guided 
properly and it would be of such weight as 
would prevent its necessarily delicate opera 
tion. In order to reduce this weight, the 
valve might be cut away at its middle to 
provide two valve disks connected by an in 
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tegral stem, but in this case it would be 
very difficult, if not impossible, to put such 
a valve in place and, therefore, it is neces 
sary to form the valve controlling the pas 
sage of air through the plunger of two sec 
tions or parts, each being formed with a 
valve disk coacting with its own proper 
seat. This permits the valve to be readily 
set in place and as readily removed and ad 
justed, and this further permits of the 
slightly independent operation of the two 
valve disks sc; that one disk can close be 
fore or after the other disk. A further 
reason for forming the valve in two sec 
tions, each having its own valve disk and 
each being independently closable and oper 
able by an independent spring is that the 
lower valve disk 39 must not be retarded 
in its closing movement by the upper waive 
disk 47. Cp? in the downward movement of 
the plunger the lower valve disk opens as 
does the upper valve disk. Now, when 
the plunger arrives at the lower end of its 
stroke. it is necessary that the salve 39 sha 
immediately close. Sir under compression 
will be contained within the space surround 
ing the valve stem and this air will, to a 
certain extent, resist the mereinent of the 
upper valve 47. It does not matter, at this 
time. whether the upper valve 47 closes or 
not, but it is most essential that the iower 
valve shall close. In order for the upper 
valve to close. it must slightly compress the 
air within the passage through the head and 
even this slight compression of air, will tend 
to retard the closing of the upper wave, 
and therefore, check the .. of the lower 
valve disk, were the two disks connected in 
tegrally so as to move together. It will, 
therefore, be seen that it is essential to the 2 complete and perfect operation of my pump 
that it should have the peculiar structase 
shows. --- 

It will of course be understood that the 
size and shape of the foot piege may be 
varied, and that any style of valve may be 
employed for controlling the irataire of air to 

While the 
pump is principally designed for inflating 
the pneumatic tices of autonotoies, it will be 
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ciprocation within the cylinder and includ 
ing a piunger head having a passage there 
through formed with a valve seat at its up 
per end and a valve seat at its lower end, and 
a double valve including an upper and a 
loyer valve disk and a stem, said double 
valve opening inward, one of said valve 
disks seating against the upper seat, the 
other of said valve disks seating against the 
lower seat, the upper valve disk when seated 
having its upper face lying flush with the 
upper face of the head and the lower valve 
disk when seated having its lower face lying 
fiush with the under face of the head. 

9. A pneumatic pump including a cylin 
der having an outlet at one end, the other 
end of the cylinder being closed by a cylin 
der head having an inlet passage and a valve 
surrounding the passage, the inner face of 
said head being flat, an inwardly opening 
valve controlling said passage and having 
a fiat inner face adapted when the valve is 
closed to lie fiush with the inner face of the 
head, and a differential plunger mounted 
for reciprocation within the cylinder and in 
cluding a plunger head having a passage 
therethrough formed with a valve seat at 
its upper end and a valve seat at its lower 
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end, and a double valve including an upper 
and a lower valve disk and a stem, said 
double valve opening inward, one of said. 
valve disks seating against the upper seat, 
the other of said valve disks seating against 
the lower seat, the upper valve disk when 
seated having its upper face lying flush with 
the upper face of the head and the lower 
valve disk when seated having its lower face 
lying flush with the under face of the head. 

i0. In a pneumatic pump, the combina 
tion with a cylinder having an outlet open 
ing in one end, an inlet opening at the other 
2nd, and an inwardly opening valve con 
trolling said inlet opening, of a plunger 
working in said cylinder, a head at tile lower 

1,139,930 

end of the plunger, a connecting member 
secured within the lower end of the plunger 
around the head and provided with radial 
openings establishing communication be 
tween the bore of the head and the interior 
of the cylinder, a spider within the head 
constructed with a valve seat immediately 
adjacent the openings through the connect 
ing member, a valve guided by said spider 
and seating in the lower end of the head, and 
a second valve guided by the first-mentioned 
valve and seating upon the spider. 

11. In a pneumatic pump, the combina 
tion with a cylinder having an outlet open 
ing in one end, an inlet opening at the other 
end, and an inwardly opening valve con 
trolling said inlet opening, of a plunger 
working in said cylinder, a cylindrical 
member secured in and closing the lower 
end of the plunger and provided with radial 
openings forming a communication between 
the interior of said member and the space 
between the plunger and the cylinder, ahead 

45 

50 

60 

65 

having an upwardly extending cylindrical 
portion secured within the lower end of said 
cylindrical connecting member, a spider se 
cured in the upper end of said extension and 
having a valve seat formed on its upper end, 
a valve seating in the lower end of the head 
and provided with a stem extending up 
wardly through the spider, a second valve 
fitting over the said stem of the first-men 
tioned valve and seating upon the spider, a 
spring disposed between the connecting 
member and the said second valve, and a 
spring disposed between the spider and the 
first-mentioned valve. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
AARON. J. TYLER. L. s. 

Witnesses: 
SAMUEL N. ACKER, 
W. N. WOODSON. 

70 



0. 

15 

2,189,889 

understood that the pump may be used with 
equally good results for attachment to air 
compressors and the like without departing 
from the spirit of the invention. When the 
pump is used in connection with an air 
compressor, the usual packing rings will be 
used in lieu of the cup-shaped leather 
washer 57. 
From the foregoing description, it will be 

seen that the pump is so constructed that the 
several parts thereof may be readily de 
tached to permit of repairs or replacement 
of any part when necessary, and that the dif 
ferential plunger permits displacement of a 
full cylinder of air at each working stroke 
thereof with the least possible friction be 
tween the parts. 
Having thus described the invention, what 

is claimed as new is: 
20 
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1. In a double acting air pump, a plun 
ger having spaced plunger faces of differ 

... ent area and formed with inner valve seats 
about in the planes of the respective pun 
ger faces, and spaced valves arranged within 
the plunger and adapted to close upon the 
respective valve seats in the same direction. 

2. A pneumatic pun)p including a cylin 
der, a differential plunger operating within 
the cylinder, an intake valve arranged at one 
end of the cylinder, an outlet arranged near 
the other end of the cylinder, and coacting 
independently moving valve disks disposed 
one above the other in the lower end of the 
plunger and movable to open position i pon 
a down stroke of the plunger. 

3. A pneumatic pump including 3 cylin 
der, an intake valve disposed at one end of 
the cylinder, a differential plunger operat 
ing within the cylinder and including a rela 
tively thick head having a passage there 
through, and coacting valve disks disposed 
one above the other in the said head and 
movable to open position upon the down 
stroke of the piston and to closed position 
upon the up stroke of the piston. 

4. A pneumatic pump including a cylin 
der having an outlet at one end, the other end of the cylinder being closed by a cylin 
der-head having an inlet passage, an in 
Wardly opening valve controlling said, pas 
Sage, a differential plunger mounted for re 
ciprocation within the cylinder and includ 
ing a plunger head having a passage there 
through formed with a valve seat at its outer 
end and at its inner end, and a double valve 
comprising an upper and a lower valve disk, 
and a stem operatively connecting the valve 
disks, said double valve opening inward, and 
one of said valve disks seating against the 
Seat at one end of the passage, the other of 
said valve disks seating against the seat 
formed at the other end of the passage. 

5. A pneumatic pump including a cylin 
der having an outlet at one end, the other 
end of the cylinder having an inlet pas 

tapon the cylinder and including a 

and embodying an upper face : y 

sage, an inwardly opening valve controlling 
said passage, a differential plunger mounted 
for reciprocation within the cylinder and in 
cluding a piunger head having a passage 
therethrough, the outer end of the passage 
being formed with a valve seat and the in 

s 

ner end of the passage being also formed 
with a valve seat, and a double valve con 
trolling said passage comprising an upper 
disk and a lower disk seating, respectively 
against said upper and lower seats, said 
valve disks being independently movable 
with relation to each other but connected. 
and springs larging said valve disks to their 
respective seats. 

6. A pneumatic pump including a cylin 
der having an outlet at one end and an inlet 
port at the other end, a valve controlling the inlet opening, a plunger mounted far recip 
rocation within the cylinder and including a 
plunger head having a passage there 
through, a valve controlling the flow of air 
through said passage, said valve being 
formed in two sections, each of said 
tions having a valve disk, each of said disks t y 

coacting with one of the valve seats formed 
in said assage, the lower disk when seated 
a wins is lower face fiash with the lower 
face of the plunger, the upper disk when 
seated having its upper face flush with he 
upper face of the plunger, and means yield 
ally fo'ciig each of saic disks to its seat. 

. . .neilinatic pump including a cylin 
der 13 viag an outlet at Oile end, the other 

{ of the cylinder eing closed by a cylin 
sad having an illiei passage, said cylin 
; d. iipon its inside face being fit. : : 

in Yardly opening valve conti'? ling said as 
sage, the inner face of said valve being fiat 
and lying lish with the fiat inner face of the 
head when the valve is seated, and a cliffer. 
ential plunger motiated for reciprocation 

: a plunger 
head having a passage theretiro!!gh, and 
spaced valve seats at the ends of the pas 
sage about in line with the 
plunger faces. and valve meas: : 
the same direction upon the said sei is 

airoit 
flush with the upper face of the head, and a 
lower face lying about flush with tie ic: ver 
face of the head to thereby p trapping 
of air within the plunger he: 

P; $5. 
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iOS: 

sian of the trapped air upon a move eit of 
the head. 8. A pneumatic pinp including a cylin 
der having an outlet, at one end, the other 
end of the cylinder being closed by a cylii 
der head having an iniei passage and 
surrounding the passage, the in her 
said head being fiat, an inwardly kie 
valve controlling said passage and havin & 
fiat inner face adapted when the valve is 
closed to lie flush with the inner face of the 
head, a differential plunger mounted ior re- 3 

  

  


