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PATENT OFFICE. 
TO THE FULTON SYLPHON COMPANY, OF KNOXVILLE, TENNESSEE, A CORPORATION 
OF DEAWARE. 

FUEL-EEEDING SYSTEM. 

Application filed July 16, 1920, Serial No. 396,783. 

This invention relates to fuel-feeding sys 
tells for engines and, more particularly, 
to means for pumping the fuel from the 
Source of fuel to the fuel-consuming ele 

It is also an object of 
this invention to provide an improved pump 
which, while capable of a wide variety of 
uses, has special utility winen applied to the 
pumping of fuel to an engine. 

It is an object of this invention to provide 
an improved fuel-feeding system for engines 
comprising a pump the stroke of which 
varies automatically with the fuel consump 
tion so as to maintain a predetermined pres 
sure on the fuel supply to said engine. 
A further object of this invention is to 

provide an improved fuel-feeding system 
for engines which comprises a pulp that is 
So constructed as to automatically absorb the 
shock arising from the inertia of the fuel. 
A fiither object of this invention is to 

provide a fuel-feeding system including an 
improved pump which has a flexible pump 
ing member and actuating means therefor 
which is SO related to said flexible pumping 
member that, the stroke of the latter auto 
matically varies with the pressure developed 
thereiby so that the quantity of fuel Supplied 
by said pump automatically conforms with 
the late of consumption of fuel by the 
engine. 
A further object of this invention is to 

provide a fuel-feeding system including an 
improved pump having a flexible pumping 
inenbei and actuating eans therefor which 
is so l'elated to said member that Said mem 
be may move with respect to said actuating 
means in response to an increase of pressure 
so as to absorb the shock arising from the 
inertia of the fuel. 
Another object, of this invention is to pro 

vide an improved pump having a stroke 
which varies automatically with the pres 
sure developed thereby; also an improved 
pump the pumping member of which may 
move with respect to its actuating means in 
response to an increase of pressure in the 
pull}} ), 
Yet another object of the present inven 

tion is to provide a fuel-feeding system 
of the type heretofore characterized with 
means whereby the supply of fuel to the 
fuel-consuming elements is made substan 
tially continuous. Another object is to pro 

vice a fuel-feeding system of the type here 
tofore characterized wherein the inlet and 
outlet valves are so arranged with respect 
to the pump that the fuel cannot flow out 
of the pump when the latter is not in oper 
ation. 
Other objects relate to the provision of a 

fuel-feeding system which is composed of 
a relatively few parts which may be inex 
pensively manufactured and easily installed; 
Which is relatively compact and can be posi 
tioned at any convenient location with re 
Spect to the engine; which will supply fuel 
to the engine as soon as and as long as the 
engine is in operation; and which is highly 
eficient in operation. 

In the preferred embodiment of the in 
Vention the pumping member is a flexible 
member in the form of an expansible and 
collapsible wall, and said actuating means 
is so related to said flexible member as to 
Positively actuate the same during the suc 
tion stroke, Said member making its pres 
Sure stroke by the force of resiliency which 
Inay be inherent in said flexible member or 
provided by l'esilient means acting on said 
In ember or both. Said flexible member, 
although positively actuated during the suc 
tion stroke, is preferably so related to the 
actuating means that it may move with re 
spect thereto in response to an increase of 
pressure arising from the inertia of the fuel. 
The invention also comprises the improved 
pump used in other relations than in a fuel 
feeding system. 
The invention is capable of receiving a 

Variety of mechanical expressions some of 
which ai'e shown on the accompanying 
drawings, but it is to be expressly under 
stood that the drawings are for the purpose 
of illustration only and are not to be con 
Strued as a definition of the limits of the 
ii vention, reference being had to the ap 
ended claims for that purpose. 
Referring in detail to said drawings, 

wherein the same character's designate cor 
l'esponding parts in the several figures:- 

Fig. 1 is a schematic elevation of a fuel 
feeding system for an internal combustion 
engine embodying the present invention; 

Fig. 2 is an axial section of a pump em 
bodying the present invention: 

Fig. 3 is an axial section of another pump 
embodying the present invention; and 
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Fig. 4 is an axial section of a pullpen 
bodying the present invention and provided 
with means for effecting a continuous dis 
charge to the fuel-consuming elements. 
In the form, shown, the invention, is applied 

to a fuel-feeding system. for an internal con 
bustion engine of the type commonly em 
ployed in automobiles wherein the engine 
1 is provided with the usual intake mani 
fold 2 and a carbureter 3 of any suitable con 
struction. It is to be expressly understood 
however, that the invention is not liaited 
to the supplying of fuel to a caliburetel. as 
any other suitable fuel-consuming device or 
elements, as fuel burnel's, may be employed 
in conjunction with the present invention. 
A source of fiel is diagrammatically illus 
trated at 4, the same cominlinicating through 
pipe 5, with a pump, generally designated 
(6, the latter in turn coiannunicating with 
the calibuieter: 3 through pipe 7. 

In accordance with the present invention 
the parap. 6 has as its pumping member 
a flexible wall so related 30, actuating line 
chanism, that the amount of flexure of said 
wall and its position with respect to said 
actuating mechanism varies automatically 
with the pressure in the pump. En the form 
shown, on the drawings, an expansible and 
collapsible tubular wall 8, preferably of 
coratigated resilient laaterial, such as metal, 
is suitably mounted withia 2, pump, cham 
ber 9 provided within a casing E0 of any 
suitable construction. Blazed or otherwise 
suitably attached to one end of the tubular 
xpansible and collapsible. Wall. 8, is a rigid 
movable end Wall 11, while the opposite 
end of said wall 8 is held fixedly in position, 
as, by being brazed or otherwise suitably 
attached to a rigid annults 12, which may 
be clamped in position between the pump 
casing 10 and the gear housing 13 herei 
after leie'red t1). 
Operatively coniaected to said movable end 

wall 11, is actuating means of any suitable 
coilst 'u' ion for reciprocating said movable 
(end wall. Said act thating means is pref 
erably is c{}}}st 'leted as to positively in ove 
said innovable end wall in ore direction but 
to pellit movement of said wall with 
respect to said a tuating means should the 
ressure on the fluid side of said wall ex 

ceed the operating pressure of the acilla - 
is neals. 13, the o') shown in Fig. 2, a 
U-shaped yoke 14 is p!"(Yided with a spindle 
15 extending fron one of the legs of said 
U, a lick said spindle is operatively coienected 
to said aloyable end wall 11 as by the 
threaded connection indicated at 16. To 
recipi'ocate said yoke a cam. 17. shown as 
an eccentric, is mounted between the legs 
of the U in position to engage one of said 
legs and displace the yoke in one direction 
as said can or eccentric 17 rotates, the legs ka & 

of said yoke 14 being preferably so spaced 

that the can or eccentric 17 does not en 
gage the opposite leg thereof. In the pre 
ferred embodiment of the invention said 
can or eccentric is so related to said yoke 
as, o, engage the leg 18 to flex the Wall 8 
in such a direction. as provides a, Silction 
stroke, i. e. to collapse said wali. 8 in the 
ai'i'angemeiat shown on the drawings: leg 19 
of said yoke, however, is so spaced from leg 
18 thereof that, when the can of eccentic 
17 is rotated through 180° from the posi 
tion shown in Fig. 2 it does not contact and 
therefore does not positively operate the 
said leg 19 to provide the pressuare stroke 
of the flexible Vall. 
The pressure stroke of the flexible wall. 

8 is preferably effected by the force of resil 
iency. This Resilie:acy may be inhere; t in 
the wall itself, as when said Wall is con 
structed of resilicit nate; iai, Oi, ii, may be 
Supplied by resilient means acting on the 
movable end wall 11, or the combined resil 
iency of the fiexible wall and of a spling 
acting on the nowable end wall 11 may be 
employed. In the form shown a coil spring 
20 of suitable strength to properly sup 
pleane:als the resiliency of the expansible and 
collapsible. Wail S. is naounted within said 
wall in operative engagement at its opposite 
ents with the InoSaile end Wall alad, 
a fixed ablatinent, Wall 21. Said, naoyable 
ind Walk 11 and the ablatha ent wall 21 may 
be desirably so. £onstructed as to ceinter said 
spling as showin. Said abutmeat wall 21 
Inlay also be provided with a projection Oi 
boss 22 projecting within the tubula wall 
8 to such a position that it may contact with 
the hovable end wall 11 or a projection 
thereC3) and this prevent excessive flexure 
Gl’ collapse of Said wall. S. Said projec 
tioi or boss 22 may als{ be pi'oyided with 
an annular plug or collar 23 to guide the 
i'ecipi' eating lovenents of the spitade 5. 

Sliable means bay be provided for 
agiag the can of eccentific J. 

c can or ecce: Eli 
; which s 

a pinion. 25 it linesh with a pinioi, 26 on 
. at 27, which in tui cairies : chain 
gear 28 live by a claii. 29 fro; a chain 
gear 30 on a shaft 31, he latter being 
suitably diven join the ci'ank shaft, or 
8:0}}}e (i. l'otating engine-drive; {} {} 
The ca}} (i. ecceintric aid its d 
S and 26 are preferally ou; 

gear housing 13 of any si 
{}}, the same being 

clamped to the pump casing 10, b 
or screws. 32. Said gear housing 13 may 
be inade oil-tight, and wholly or partly filed 
with a lubricant to effect the proper lubri 
cation of the actitiating mechanism enclosed 
Within Said casing. if desired the voke 
14 Inay be prevented froi l'oiating by a 

1 generally j-shaped projection provided in 
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the interior of the gear housing 13. In the 
form shown in Fig. 2, a bolt 33 has pro 
vided on its head a pair of spaced lugs 34 
between which the yoke 14 reciprocates, said 
bolt 33 being retained in operative position 
by a nut 35 threaded on its projecting ex 
terior end. 
To supply means for manually flexing the 

Wall S so as to enable the pump to be primed 
When the systein is first put into operation, 
the yoke 4 is preferably provided with a 
spindle 36 projecting to the exterior of the 
gear lousing 13 where it may be conven 
iently operated by hand. In the form shown 
in Fig. 2, said spindle 36 is shown as in 
alinement with the spindle 15 and is pro 
vided exteriorly of the housing 13 with a 
suitable knob or handgrasp 37. Sa &.. aid main 
liai means for flexing the pumping member 
8 may be extended to any convenient loca 
tion, as to the dash, but as said manual 
means will normally be operated only when 
the fuel-feeding system is first installed, the 
spindle 36 with its hand-grasp 37 need only 
project within the engine hood. 
Said pump is also provided with suitaible 

inlet and Ottlet valve mechanism. In the 
form shown in Fig. 2 the pimp casing 10 
is provided at the upper portion thereof 
with a threaded nipple 3S which receives a 
valve housing 39 provided at its opposite 
ends with passages 40 and 41 for connection 
with the pipes 5 and 7 respectively. Pas 
sage 40 terminates in a valve seat 42 coin 
trolled by a valve member 43, and a passage - 

44 extending from the inlet valve 42, 43 
communicates with the nipple 38 inter 
mediate its length and terminates at its Op 
posite end in a valve seat, .45 controlled by 
a valve member 46. The passage 41 con 
municates with the opposite side of said out 
let valve 45,46. The valve meilers 3 and 
46 may be of any suitable construction, be 
ing shown as of the disk type, and may be 
guided in their movements in any iiii tale 
way, the respective bonnets 4 aid 48 being 
shown as provided with recesses 49 to glide 
the movement of the valve spindles 50. 
Said valve disks are shown as moved into 
closed position by gravity and the operating 
pressures, lot it may be spring actuated if de 
sired. 
The valve mechanism let'etofore describe: 

is preferably located above the pump casing 
10 so that when the pump is not in operatio: 
there will be no tendency for the littitt 
within said casing 10 to flow out of the same 
even though the valves may be leaky. The 
passages through the valve housing 39 are 
preferably so arranged that the inertia of 
the oil flowing into the same Yill tend to 
carry the oil through the outlet valve and 
into the pipe communicating with the pas 
sage 41. The passages through the valve 
housing 39 are also preferably so constructed 

as to afford substantially no air pockets in 
Order to facilitate the evacuation of air . 

fi'On the systein and increase the efficiency of 
the pump. The interiol of the pump casing 
itself is also preferably so constructed as to 
afford no air pocket the same reason. 

In the form shown in Fig. 3 the inlet valve 
5i is shown as positioned in the lower part 
Of the pillip casing 52, and the Olliet valve 
53 as Ositioned in tie upper part of Said 
casing. in this a 'raingement the fluid is 
drawn into the pump casing at one sic 
forced out of said casing at ti 

i. bai, owing to E 

... Oil Eflow of fluid from the 
the pump is not in operation, should the 
valve leak. By a ranging said inlet, and 
Otitle, Yavos diametrically opposite, how 
evei', this construction possesses the advan 
tage, he eitiefore 'eferred to in connection 
witi the endo dinnent of Fig. 2, that, the 
inertia of the fluid flowing into the pump 

ing tends to carry it through the outlet 
. The pumping member of the em 

bodiment of Fig. 3 is of substantially th 
same constriction as that he'etofore de 
scribed in conii inction with the embodiment 
of Fig. 2, ult the abutinent, waii 5-4 for the 
spring 20 is not extended to provide a stop 
for the movable end wail 11. The actuating 
in echanism for the pumping member shown 
in Fig. 3 is of somewhat different constric 
tion from tilat, shown in Fig. 2, the yoke 55 
being of generally rectangular construction 
and being provided with an extension 56, 
shown as in aliennent, with the side 5, 
received within a recess is provided in an 
enlargement of the cover 58 of the gear 
housing 13. Said projection 56, reciprocat 
ing in the recess 57, co-acts with the spindle 
15, recipi'ocating in an apertti'e in the abilt 

casing, whe: sy 

i. 

inent wall 54, to glide the recisi'ocation of 
the yoke. The enlargement on the cover 
5S may be provided with spaced projections 
59 to also prevent, said yoke from rotating. 

in this embodina, the shaft 24 of tie cann 
or eccentic i? carries a worm wheel 59 with 
which hesites : y ('i (; ) (), a shaft, 61 
ji'oiecting to the exterior of the housing 
i3 where it is shown as carrying a chain 
wheel (32. It is to be exii'essly understood, 
however, that the invention is not linited to 
ise of chain gearing in the drive of the 
pulp-actuatig mechallisin, as any other 
suitable mechanisin may be enaployed in con 
formity with the desired construction and 
location of the um). The gear hoising 13 &- ... 

of Fig. 3 is shown as provided with a filling 
Opening 63 for the introduction of lubricant 
and a drain opening (; , Said openings being i 

W 

respectively closed by threaded plugs 65 and 
66. 
In order that the supply of fuel from the 
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4. 

pulp to the fuel-consulining ele) entis shall 
4. and not inter 

mittent with the plessure strokes of the 
pumping member, a 'eceiver is preferably in 
teipo-ol in the systein between the pump 
and the fuel consumiing elements. This re 
ceiver lay be of any stuitable coast:uction, as 
an air receive or a receiver empioying a 
loaded diaphragm. In the embodiment ill 
lustrated in Fig. 4, a receiver casing (37 is 
shown as provided with opposed hipples (3S 
and (39 for connection with the valve, hit 13 
ing 39 and the pipe, respectively. Mollintel 
within the receive casing is an expain 
silie and collapsible wall 70, preferably of 
corrugated 'esilient material such as metal, 
One end of said wall being held fixedly in po 
sition, as ily being blazed or otherwise, suit 
ably ai?ached to a rigid annulus 71 secured 
to or formed as a part, of the receiver cas 
ing 67, and the or); site call of : it waii, O 
being blazed or otherwise suitably attached 
to a rigid moyable end wall 7 
siliency of said wall 70 may be relied upen 
to maintain an Outflow pressuie. On the filaid 
in the system, or the 'esiliency of said waii 
may be substituted by or silipplemented by 
a coil spring 73 engaging the novable end 
wall 72 at one end and in engagement with 
an abutment disk 74 at its of her end. 

Slid 

c rhi, , , 2. it re 

o 
provide for the adjustment of the pressure of 
the receive diaphragm. On the fluid flowi 
through said receive said airlinent disk 4 
may be operatively engaged y a threaded 
bolt 75 which projects to the exterior of the 
cover 76 of the receiver casing 67, where it 
may be rotated to increase or decrease the 
tension of the spring 73. 

Operation: Assume that the fuel-feeding 
system has been prope:ly installed, the pump 
being located at any convenient position 
within the engine hood and connected by 
pie 5 with the fuel tank 4, at any desir'el 
location, and by the pipe with the cal 
hiti'ite; 3. The actuating mechanism of the 
pin) aay be connected with any suitable 
driven part of the engine through gearing of 
any suitable coast:uction; if the crank shaft 
is enjoyed as the pinp-driving element, it 
speed of i'etation will ordinarily be in excess 
of that 'equii'ed for the proper operation of 
the pump : it. therefoi'e, the actuating mech 
ai is for the pun) should referably in s 

citide reducing geairing, of which the chain 
gearing illustrated may be taken as typi 
cal. 
When the system is first inst 

pill casing and the conninicating pi 
and passages are of coise filed with air. 
This air may be evacuated by ci'ainking the 
engine Ol' by running it on the battery. In 
order to prevent undue consumption of 
current from the battery, however, the 
pump i is preferably provided with man 
ual means for exhausting the air and 

'08,306 

priming th9, pulp. While said manual 
priming means, may extend to the dash 
}r other suitable location, if the type of con 
struction shown in Fig. 2 is employed SQ 
that after the pump casing is primed it can 
not become, emptied while the engine is 
standing idle, the manual priming mecha 
nism is preferably made accessible under the 
engine hooil, as it need be operated, but, once. 
By grasping the member. 37, in the embodi 
ment of Fig. 2, and flexing the wall 8, a few 
times, the air may be evacuated from the 
system and the pump casing and communi 
cating pipes and passages filled with the fuel. 

Thereafter, whenever the engine is turn 
ing over, the can or eccentric 17 is rotated 
and at each rotation hereof it engages the 
right-hand leg of the yoke 4 or 55 to move 
the same towaid, the right as viewed on the 

The reciprocation of the yoke to 
ward the right, causes the novable end wall 
11, to also move to the right, flexing or col 
lapsing the expansible and collapsible Wall 
8 and providing a suction, stroke. The suc 
tion in the pinp casing 10 causes the waive 
43 to Open, and fittid to flow into said cas 
ing from the pipe 5. As the cam or eccentric 

es past the position shown on the draw 
the movable end walk 11 moves toward 
left as viewed on the drawings by the 

ice of resilicicy inherent in the expansible 
and collapsile wall 8 or the spling 20 or 
both to provide a pressure stroke, the yoke 
18 following the face of the cam of eccen 
tric as it 'otates but not being positively ac 
tuated thereby. The pressure this de 
veloped in the pump casing opens the out 
et valve 46 and the fuel is forced through 
the pipe 7 to the carbureter. 
When the flexible pumping member makes 

drawings. 

lings 
t i. 

this suction stroke and the valve 43 is opened, 
a relatively large mass of fuel extending 
back through the pipe 5 to the tank 4 is set 
in motion, and this relatively large mass of 
fuel possesses considerable inertia. If the 
agillating mechanism were positively con 
nected to the movable end wall 11, so that 
said Wall were brought to an abrupt stop at 
the end of the stroke, the inertia of the in 
flowing fuel would build up a relatively 
high instantaneous pressure within the pump 
casing and this relatively high pressure at 
each Operation of the pumping member 
would end to overstress the flexible wall 8 
and cause its early exhaustion and tipilire. 
By having the actuating mechanism so re 
lated to the movable end wall 11 that the 
latter nay in Ye with respect thereto, how 
ever, the building up of high instantaneous 
pressures within the pump casing is pre 
vented, as the tendency of the inertis of the 
oil to build up a pressure within the pump 
casing at the end of the suction stroke simply 
causes the movable end wall 11 to move fur 
ther toward the right, as viewed on the 
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drawings, against the resiliency inherent in 
the flexible wall 8 or the spring 20 or both, 
the yoke moving away from the cam or ec 
centric 17, until the shock of the inertia of 
the fuel is absorbed by the force of resiliency. 
As long as the carbureter or other fuel 

consuming elements are using fuel as fast, 
as the same is pumped from the casing 10 
the movable end wall 11 will make its full 
stroke in each direction. If the pump tends 
to supply fuel to the fuel-consuming ele 
ments more rapidly than it is used thereby, 
however, a pressure is built up in the system 
between said pump and the fuel-consuming 
elements and this pressure balances the force 
of resiliency which tends to move the mov 
abie end wall toward the left, as viewed on 
the drawings, at some point in the stroke of 
said wall. The length of the pressure stroke 
of the pumping member is therefore dimin 
ished to conform with the rate of consump 
tion of the fuel. As the can or eccentric 
rotates; it again picks up the yoke to move 
it toward the right, but the return or pres 
siliest'oke of the pullinping inleinbei' is always 
conditioned by the pressure within the pump 
casing so that the length of said stroke varies 
automatically with the variations of pres 
sure. Thereby the pumping member auto 
matically maintains a predetermined pres 
sure within the pump casing and the system 
leading to the fuel-consuming elements and 
can nevei exceed said preSSLIre. 
When the engine is stopped the pump is 

also stopped, but if the valve mechanism be 
arranged as shown in the embodiment of 
Fig. 2, the fuel cannot drain out of the pump 
casing or be siphoned out in the event of 
leaky waives. Therefore, the pump casing 
remains primed for the next operation of 
the pump and the latter is ready to Supply 
fuel to the engine as promptly as the engine 
is started. Moreover, with the arrangement 
of valves shown, the inertia of the oil flowing 
to the pump tends to cairy the same through 
the outlet vive SO y - S to increase the eficiency 
of the pimp and reduce the tendency to build 
up high instantaneous pressures in the pump 
casing. When a receiver is provided between 
the pump and the fuel-consulning elements 
the supply of fuel to the latter is rendered. 
substantially continuous notwithstanding the 
intermittent pressure strokes of the pumping 
member, the oil flowing from the pump dur 
ing the pressure stroke building up a pres 
sure in the receiver against the l'esiliency 
inherent in the wall 70 or the Spring 73 or 
both, and during the suction stroke of the 
pumping member said Wall 70 expanding to 
continue the supply to the fuel-consuming 
elements. It is to be expressly understood, 
however, that the provision of a receiver is 
not essential to the present invention since, 
by so designing the pump that it tends to 
supply fuel in excess of the rate of con 

5. 

Sumption thereof so that a pressure is al 
Ways maintained On the fuel in the system. 
between said pump and the fuel-consuming 
elements, said pressure tends to maintain a 
Continuous Supply to said elements whereby 
a receiver becomes unnecessary. 

it will therefore be perceived that a fuel 
feeding system has been provided wherein 
the pump has a stroke which varies auto 
natically with the consumption of fuel and 
wherein the pump is so constructed as to 
absorb the pressures which the inertia of 
the fuel tends to build up therein. There 
fore the provision of devices to prevent the 
building up of excessive pressures in the 
System and to by-pass excess fuel back to 
the source becomes unnecessary. Further 
lmore, the construction of the pump so that 
excess pressures are not built up therein 
prevents overstress of the flexible member, 
insures its long life, and renders practicable 
the use of the same as a pumping member. 
Again, it will be perceived that a fuel 

feeding system has been provided which in 
Sures a substantially continuous supply of 
fuel to the fuel-consuming elements and one 
which, in the preferred embodiment, insures 
that tic pump casing shall not be drained 
when the engine is standing idle. Again, 
it will be perceived that a fuel-feeding sys 
ten has been provided which is applicable 
to a wide variety of engines and the pump 
of which can be positioned at any convenient 
location with respect thereto. Furthermore, 
the fuel-feeding system provided does not 
require any particular location of the fuel 
taink nor of the carbureter or other fuel 
consuming elements; it is compact so that it 
may be conveniently located under the usual 
engine hood; it can be readily adapted to 
any engine speed and is simple to install; it 
is composed of a relatively few parts that are 
inexpensive to manufacture and assemble; 
and it is highly efficient in operation. 

While the embodiments shown on the 
drawings have been described with con 
siderable particularity it is to be expressly 
laiderstood that the invention is not re 
stricted thereto as the same is capable of 
receiving a variety of mechanical expres 
sions some of which will readily suggest 
themselves to those skilled in the art while 
certain parts can be used without other parts 
the 'eof. While the pump is shown as ap 
plied to the feeding of fuel it is to be ex 
pressly understood that the invention is not 
limited to such use of the pump as it em 
braces the improved pump applied to other 
uses; while the preferred embodiment of the 
invention employs a flexible pumping mem 
ber, the invention in some of its broader as 
pects is not limited thereto as other resil 
iently actuated members may be employed 
to secure some of the novel results accom 
plished by the present invention. Changes 
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inay also be made in the details of construc 
tion and arrangement of parts without de 
parting from the spirit of the present in 
vention. Reference is therefore to be had 
to the "claims hereto appended for a def 
inition of said invention. 
What is claimed is: 
1. A pump comprising a casing, a flexible 

expansible and collapsible corrugated meth 
be with in said casing. One end of said 
incinbei jihaking a fluid-tight joint with said 
casing and the other end of said member 

ovable end wall, "a 
tively connected to 

, means having a one 
ion with said driving 

Inter for positively moving said flexible 
in enlie!' 'Oh its suction stroke, a compressio 
spring housed within said member for 'hov 
ing the Saine on its pressure stroke, and 
heins within said flexible member for guid 
ing aid iiiiting the suction stroke of said 
flexible heinber. said limiting means being 
operative for clifferent positions of said driv 
ing member. 

2. A pimp comprising a casing, a flexible 
expansible and collapsible corrugated mem 
ber within said casing, Öhe end of said men 
be imaking a fluid-tight joint with said 'cas 
ing and the other end of said member being 
connected to a "niovable end wall, a driving 
member operatively connected to said mov 
able eiid wall, means having a one-way driv 
ing connection with said driving member 

g connected to a 
ing member opera 

said movable ent 'wail 
way driving connéc 
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for positively ióving said flexible member 
Ön its 'suction stroke, an ablftiment member 
carried by said casing adjacent said movable 
end wall and positioned to limit the move 
filent of said end wall on its suction stroke 
when said driving member is in different 
positions, said abutment member also serving 
to guide said driving member, and a com 
pression spring interposed between said end 
all and said abutment heinber and housed 

within said flexible member. 3. A pump including a flexible expansible 
aid collapsible corrugated 'Etibular ridinber, 

stationary member cooperating with said 
lexible member to define a 'bump chamber, 
a novable end wall 'connected to said flex 
ible lieber, a ''od operatively connected to 
said movable end wall för lifoving the same 
(if its suction stroke, an actuating hember 
for said rod with respect to which said rod 
is novable in response to pressure in said 
pulp chainber, a 'spring within said flex 
ibie Reinber for moving said movable end 
wall Cin its pressiare stroke, and a combihed 
guide and stop between said movable end 
wall and said actuating member for limiting 
the movenient of said rod during relative 
iloveinent of said udd and said actitiating 
thenber, said stop being effective for dif 
ferent positions of said actitiating member. 

in testimony whereóf I have signed this 
specification. 

JEAN V. GIESLER. 
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