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1. 
My invention relates to purinps, and more par 

ticularly to a flexible tube pump. 
It is a purpose of my invention to provide a 

pump that comprises a flexible. Walled pump 
chamber, with which is associated a flexible 
walled inlet valve and a flexible walled 
outlet valve, and means for compressing 
or squeezing the walls of said valves and said 
pump chamber to obtain a movement of fluid 
from an inlet connection to a discharge connec 
tion. Preferably, said flexible walled valve means 
and pump chamber are all incorporated in a sin 
gle flexible walled tubular member. Said flexible 
walled tubular member is made of resilient mate 
rial, such as rubber, or the Synthetic equivalent 

, thereof, or any similar tubular member that will 
have the quality of a thick walled rubber tube of 
returning to its original contour after having 
been deformed. 

It is a particular purpose of my invention to 
provide a device of the above mentioned char 
acter, in which the means for Squeezing or com 
pressing the tubular member to seal off portions 
thereof to provide inlet and outlet valve means 
and for varying the capacity of a portion thereof 
to produce a pumping action, has a simple com 
pressing action on the tubular member by a moves 
ment transversely of the length thereof, without 
any longitudinal component to such movement, 
to thus Overcome objections to pumping devices 
which have been previously provided, that utilize 
flexible tubular members to obtain a pumping 
action, in which means for Squeezing the walls 
of the tube together have a movement lengthwise 
of the tubular member, always in the same di 
rection, which tends to cause the tubular men 
ber to be stretched and the material thereof to 
flow in the direction of movement of said squeez 
ing means, thus causing said material to bunch 
up at a certain point, and reducing the thickness 
of the wall of the tubular member at all other 
points to thus shorten the life thereof. 
The above referred to purpose of my invention 

is accomplished, preferably, by means of fol 
lowers, which cooperate with cam means to move 
in a direction transversely of the length of or 
substantially transversely of the length of the 
tubular member to bring about the pumping ac 
tion through operation of the valve means and 
the pumping means thus provided. Said cam 
means may constitute a can for each of said foll 
lowers or a single cam for all of the followers. 

It is a purpose of my invention to provide a 
pump of the above mentioned character having a 
body portion that has a paSSage therein, within 

16 Claims. (Cl 103-148) 
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which the flexible tubular member having the 
resilient walls is confined, and to make the pas 
sage of such cross sectional size and shape that 
the same will accommodate the tube when it is 
Squeezed or distorted out of the substantially 
circular cross sectional contour. Y 

It is another purpose of my invention to pro 
vide a pump of the above mentioned character. 
that can be adjusted so as to pump any desired 
quantity of fluid in a given period of time that 
it may be desired to pump therethrough, this 
being accomplished by either varying the speed 
of rotation of the cam or drive shaft, or by pro 
viding means for limiting the movement of the 
follower or tube compressing member that varies 
the capacity of the pumping chamber. 
An important feature of the invention is that 

it can be used to introduce material to the suc-. 
tion side of a larger pump and material will not 
flow through the pump forming the subject mat 
ter of this invention, due to the suction created 
by the larger pump. Similarly, the pump can be 
used to introduce materials into any line in which 
there is a partial vacuum or suction and at no 
time Will there be any more material pass through 
the pump forming the subject matter of this in 
vention than the same is intended to pump in 
accordance with the adjustment thereof. The 
pump can be operated either at a very slow rate 
or at a high rate of speed, as may be found de 
sirable, and can be made with the tubular mem 
ber of very Small bore and also of large bore so 
that pumps of either small or large capacity, or 
in face of any capacity, can be built in accord 
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ance with my invention. 
My pump is particularly adapted for supplying 

Small quantities of fluid material, such as liquid, 
to larger bodies of liquid, and can be utilized, for 
example, for introducing small quantities of water 
purifying or similar material into a larger supply 
of Water in the exact proportion desired, by pro 
viding a water meter in the pipe through which 
flows the water to which the treating or dosing 
material is to be supplied, and driving my in 
proved pump directly from the drive shaft of 
the Water meter to thus maintain the proportion 
of purifying material to the quantity of water 
passing through the meter in accordance with 
the adjustment of the pump. 
. Other objects and advantages of my invention 
will appear as the description of the drawings 
proceeds. I desire to have it understood, how 
ever, that I do not intend to limit myself to the 
particular details shown or described, except as 
defined in the claims, 
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In the drawings: . 
Fig. 1 is a transverse sectional view through 

my improved pump, the drive shaft being broken 
aWay. 

Fig. 2 is a section 
Fig. 1. 

Fig. 3 is a section taken on the line 3-3 of Fig. 1. 
i. 4 is a section taken on the line 4-4 of 

Fig.1. r 

Fig. 5 is a top plan view of a modified form of 
pump, the cover plate being removed. 

Fig. 6 is a transverse sectional view of the pump 
shown in Fig. 5, the section being taken on a plane 
corresponding to the line 6-6 of Fig. 5, but the 
cover plate being shown in position, and 

Fig. 7 is a fragmentary sectional view taken on 
the line -- of Fig. 5, but showing the cover 
plate in place. 

Referring in detail to the drawings, in the 
form of the invention shown in Figs. 1 to 4, in 
clusive, the pump comprises a body portion 7, 
which is shown as being made of two similar 
halves 8 and 9, which are secured together in 
any desired manner So as to be held in relatively 
fixed position. The two halves of said body por 
tion are provided with channels or grooves there 
in to form a passage ?o therethrough, which is 
somewhat deeper than it is wide, as shown in the 
drawings, the width of the passage to being sub 
stantially that of a flexible tubular member ff, 
which is, preferably, made of resilient material, 
such as rubber, or a synthetic material of a 
similar character to rubber, or any similar ma-...- 
terial that has sufficient elasticity to return to 
its original shape after having been distorted 

taken on the line 2-2 of 5. 
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Out of Such shape by applying pressure thereto. 
The channel ?o is, preferably, provided with an 
annular groove 2 and an annular groove 3 in 
the wall thereof, in which the annular ribs 14 
and 15 of the inlet connection f6 and outlet con 
nection f7, respectively, are mounted. The inlet 
connection and outlet connection have reduced 
end portions 8 and 9, respectively, received 
within the tubular member , and to which the 
tubular member is clamped by the cooperat 
ing halves 8 and 9 of the body portion, which 
have the channels therein so shaped as to pro 
vide a substantially cylindrical or circular por 
tion at 20 and 2 of such diameter as to clamp 
the end portions of the tubular member be 
tween the reduced ends 8 and 9 of the inlet 
and outlet connections and the wall portions 20 
and 2 to provide a liquid tight fit between said 
inlet and outlet connections and said tubular 
member . The main portion of the channel 
from the inner end of the inlet connection to 
the inner end of the outlet connection is, how 
ever, preferably rectangular or oblong in cross 
Section, as will be obvious from Figs. 3 and 4. 

Said body portion made up of the members 8 
and 9 is also provided with suitable channels 
to provide a passage for the drive shaft or cam 
shaft 22, and recesses for accommodating the 
cams provided on said shaft. Said portions 8 
and 9 of the pump body may be provided with 
channels therein to provide the bearing portions 
23, 24, 25 and 26 for said shaft, or if desired, 
separate bearings for the shaft can be mounted 
in recesses, provided in said members to accom 
modate said separate bearings, and Secured to 
one thereof. The body portion is further pro 
vided with suitable. channels in the halves 8 and 
9 thereof to provide passages 27, 28 and 29, which 
serve as guides for reciprocable followers to be 
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4 
described below. The body portions 8 and 9 
may be made of any Suitable material, such as 
metal or plastic material, and if made of plastic 
material may be molded with the proper pas 
sages therein for accommodating the tubular 
member , the shaft 22, the cams on the shaft 
22 and the followers. 
The shaft 22 is provided with a cam 30, which 

engages a follower 3, a cam 32 that engages a 
follower 33, and a cam 34 that engages a follower 
35. The body of the pump made up of the por 
tions 8 and 9 is provided with suitable recesses. 
therein to accommodate the cams 30, 32 and 34, 
these recesses being designated by the numerals 
36, 37 and 38, respectively. - The cam 30 is pro 
vided with a high portion 39, the cam 32 with 
a high portion 40 and the cam 34 with a high 
portion 4. 
When the high portion of the cam 39 is in en 

gagement with the follower 3 f the tubular mem 
ber is compressed between the end 42 of said 
follower 3 in engagement therewith and the wall 
of the passage so that the same will be squeezed 
Or distorted to Seal the paSSage 43 normally ex 
isting in said tubular member , the passage 
being closed then, as indicated at 43' in Fig. 2. 
The portion of the tubular member engaged by 
the follower 3 in cooperation with said follower 
3 and the cam 30 constitutes inlet valve means 
for the pump and in the position of the parts 
shown, the Suction or inlet stroke of the pump 
has been completed and the discharge stroke of 
the pump is about to begin. The high portion 
39 of the cam 30 is so related to the high portion 
40 of the cam 32 and these high portions are 
of such relative arcuate length that the move 
ment of the follower 33, which compresses the 
reciprocable pumping member toward the wall 
of the passage ?o opposite the end 40 of said 
follower in engagement with said tubular mem 
ber if, does not commence until the follower 3 
has reached the position shown in Fig. 2. 

Similarly, the high portion 4f of the cam 34 
is of such arcuate length relative to the high 
portion 39 of the cam 30 and the high portion 40 
of the cam 32, that the follower 35 will be in 
engagement with the low portion of the cam 34 
at the time that the movement of the follower 
33 in a direction to compress the tubular mem 
ber if begins, said follower 35 in cooperation with 
the portion of the tubular member engaged 
thereby constituting the discharge or outlet valve 
of the pump, which will then be wide open to 
permit discharge of the fluid in the pump cham 
ber formed by the portion of the tubular mem ber opposite the follower 33 to pass out 
through the same into the discharge or outlet 
connection 7. Said high portion 4f of the cam 
34 is further of such arcuate length and so dis 
posed relative to the high portion 40 of the cam 
32 that the same will move the follower 35 so 
as to compress the tubular member if between 
the end 45 thereof engaging said tubular mem 
ber if and the wall of the passage to opposite 
thereto, to close the passage 43 in the manner 
illustrated in Fig. 2, after the follower 33 has 
Completed its movement toward the wall of the 
passage 0, opposite thereto and while the high 
portion 40 of Said can 32 is in engagement with 
said follower. Further the high portion 39 of the 
cam 30 is of such arcuate length and so disposed 
that it will pass from engagement with the fol 
lower 3 and said follower will be in engagement 
with the low portion of said can before said 
high portion 40 of the cam 32 leaves the follower 
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33, the inlet valve thus opening before the fol 
lower 33 begins its return stroke, which consti 
tutes the suction. Or intake stroke of the pump. . 
The inherent resiliency of the tubular member 

will cause the followers to remain in contact. 
with the can surfaces as the low portions of the 
cams come into engagement with said followers. 
The pumping rate of said pump can be deter 
mined by the rate of rotation of the shaft 22 
and any suitable means can be provided for con 
trolling the rate of rotation of said shaft. In 
addition to this, or instead of this, means can 
be provided for controlling the amount of ma-. 
terial pumped per stroke of the pump by suitable 
stroke adjusting means to be described below. 

in Figs. 5, 6 and 7, in which the main body por 
tion 50 of the pump is provided with a bearing 
5 for the shaft 52, upon which a single cam 3 
is mounted. Said body portion 50 is provided 
with a passage 5 therein, having straight por 
tions 57, 58 and 59 that are substantially rectan 

... gular in cross section and, preferably, of greater 
depth than width, the width thereof being sub 

10 
stantially that of the external diameter of the 
tubular member 55, which is similar to the tubul 
lar member 1, previously described. Said pas 
sage 54 has curved portions 56 connecting the 
straight passage portion 58 with the straight 

5 
Preferably, said stroke adjusting means con 

prises adjustable stop means for limiting return 
movement of the follower 33, as in that manner 
the stroke of the pump and the quantity of ma 
terial pumped on each stroke can be controlled, 
as obviously if the follower 33 does not return to 
the position shown in Figs. 1 and 3, the capacity 
of the portion of the passage 43 constituting the 
pump chamber of variable capacity by means of 
said follower 33 will not be at its maximum. While 
the follower 33 will compress or squeeze the tu 
bular member against the wall of the passage 

portions 57 and 59. The curved portions 56 of 
said passage are circular in cross Section and, 
preferably, closely fit the tube 55, as shown in 
Fig. 7. The body portion 50 also has passages 
60 and 6 therein, which extend substantially 
transversely to the straight portions 57 and 59 

20 of the passage 54, which these intersect, and these 
extend substantially radially from the axis of 
the shaft 52. 

25 

O so as to close the same throughout the length 
thereof opposite the face 44 of said follower 33, 

... or distorted to substantially, the shape of Said 30 
tubular EEE in Fig. 2, when the limit of the stroke of the follower 33, due to engage 
ment with the high portion of the cam is reached, 
the amount of material pumped by such action 
of the follower will be dependent upon the size 
to which the passage 43 is permitted to expand 

35 
when the follower moves away from the wall of . 
the passage ?o due to the high portion 40 of the 
cam leaving the same. While the adjustable 
stop means for limiting this return movement, 

A recess 62 is provided in the body portion 50, 
sufficiently large to readily accommodate the can 
53 and the passages 60 and 6 extend from said 
recess to the passage 54. A wide rectangular re 
cess 63 is connected with the recess 62 by a wide 
passage 64. The can has a single semi-circular 
high portion 65 and a semi-elliptical low por 
tion 66, said high and low portions being so re-- 
lated to the followers 67, 69 and 68 slidably mount 
ed in the passages 60 and 6 and in the recess 
63 that said followers will operate in properse 
quence to compress or squeeze the tubular mem 
ber 55 into engagement with the wall of the 
straight portion 57 of the passage 54 to close the 
inlet valve formed by means of the follower 67 
and the cooperating portion of the tubular mem 
ber 55 before the follower 68 begins to compress 

40. 
and thus the capacity of the pump chamber, may 
be of any desired character, and may be pro 
vided with any suitable means for indicating the 
adjustment thereof, a simple, form of such stop 
means may be such as shown in Fig. 3, in which 
an adjustable stop screw 46 is screw-threadedly 
mounted in the upper member 9 of the body por 
tioni , the head portion 47 thereof being mount 
ed in a recess 48 therein. Rotation of the screw 
46 in the proper direction to the desired extent 
will, of course, place the end 49 thereof in such 
position as to stop the follower 33 by engage 
ment therewith at the desired point to limit the 
stroke thereof to get the desired pumping ca 
pacity. 
While the tubular member is, preferably, 

made of rubber or similar material, any suitable 
material that is flexible, which can be readily 
distorted so as to seal the passage therethrough 
at the points at which the followers 3 and 35 

45 

or Squeeze the tubular member 55, and to retract 
the follower 69 so as to open the outlet valve 
formed by said follower and the cooperating por 
tion of the tubular member 55 before said squeez 
ing or compressing action of the follower. 68 com 
Inences, and Conversely to close the outlet valve, 
by means of the follower 69 and open the inlet 
valve by means of the follower 67 before the re 
turn stroke of the follower 68 commences, due to 

50 

55 

O 
engage therewith, and which can in a similar 
manner be distorted to pump liquid material 
therethrough by means of the follower 33, can 
be utilized as long as said material has an in 
herent resiliency or elasticity, such that it will 
tend to return to its normal shape of circular 

65 

CrOSS Section, or any other desired cross section. 
in which the passage through the same has its 
maximum capacity, upon the squeezing pressure 
exerted thereon by the followers being relieved. 
Instead of providing a pump with a straight 

passage through the same for the tubular mem 
ber and a plurality of cams for operating the fol 
lowers to accomplish the pumping action, my 
improved pump can be made in the form shown 

O 

75 

the high portion 65 of the cam disengaging the 
roller TO on the follower 68. 

Suitable means is provided for adjusting the 
stroke of the follower 68 to any desired length to 
pump the desired quantity of fluid material per 
stroke of said follower. The follower 68 is, pref 
erably, provided with a partially cylindrical re 
cess 7 in which the roller TO is seated. Said 
roller is mounted on a depending shaft-like or 
pivot portion 2 of a slide. T3 mounted for re 
Ciprocation in a passage. 4 in the cover member 
75 fixed to the body portion 50 to complete the 
pump body. Said cover member is also provided 
with a recess 6 to accommodate the depending 
member 2 in its movements with the follower 
68. The slide T3 has a depending bracket portion 

provided with a threaded opening for receiv 
ing the adjustable stop screw 78 having a knurled 
head 9 thereon for adjusting the same. The 
screw 78 also has a nut-like locking member 80 
thereon having a finger piece thereon for ad 
justing the same. Said screw can be adjusted to 
limit the return movement of the follower 64, 
Said Screw thus serving as adjustable stop means 
for the follower. 

Any suitable means may be provided for driv 
ing the shaft 52, but, preferably, means is pro 
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vided the speed of which is adjustable. One of the 
desirable applications of a pump of the character 
shown in Fig. 5 is to supply small quantities of 
dosing material, such as water purifying material, 
to a larger quantity of liquid in proper proportion, 
such as to water for softening or purifying the 
same, and in such case it is highly desirable to 
operate the shaft 52 at speeds in proportion to 
the amount of water that is to be treated. This 
can be readily accomplished by connecting the 
shaft 52 with the shaft. 8 of a water meter 82 
by means of any suitable means, such as the 
cross bar 83 which is mounted on the shaft 8. 
to rotate therewith, and has pins 84 projecting 
upwardly therefrom, one of which enages the 
arm 85 provided on the shaft 52, when the body 
portion 50 is placed in position on the meter 82. 
The body portion 50 is provided with a flange 86, 
which seats on the water meter and is bolted 
thereto by means of the bolts 87, said body por 
tion having a slight offset therein at 88 to seat 
in the ledge usually provided for the removable 
top of the water meter. 
Screw-threaded openings 89 may be provided 

in the body portion 50 for fastening said body 
portion to any suitable base or bracket, or other 
means for mounting the same by means of screw 
threaded headed members of any suitable chair 
acter. Said pumping means can be made of Such 
Small size that the same can be readily driven by 
a water meter proportionate to the rate of rotation 
of said meter, and thus proportionate to the rate 
at which the water passes through a conduit or 
pipe in which the meter is interposed, without in 
any manner interfering with the operation of the 
Water meter. Preferably the tubular member 55 
passes from the passage 54 out of the pump body 
through enlarged end portions 90 of said passage, 
provided to clamp spiral stiffening members 9 
between said tubular member 55 and the walls 
thereof to hold said stiffening members in posi 
tion to prevent any kinking of Said flexible tubular 
member 55 where it passes from the pump body. 

It will be noted that in both forms of the inven 
tion the ends of the followers are provided with 
rounded contours so as to avoid sharp corners 
that might cut or sharply bend or crease the 
resilient deformable tube to avoid injury thereto. 
What I claim is: 
1. In a pump of the character described, a 

flexible tubular member, an inlet conduit leading 
into one end thereof, a discharge conduit leading 
from the other end thereof, reciprocable means 
for sealing off a portion of said tubular member 
from said 
spaced therefrom for sealing off a portion of said 
tubular member from said discharge conduit, 
reciprocable means engaging Said tubular men 
berto alternately decrease and increase the 
capacity thereof between said sealing means, 
driven means for reciprocating said means in rela 
tive succession to move a fluid from said inlet 
conduit to said discharge conduit through said 
flexible tubular member, and means for adjusting 
the amplitude of movement of said reciprocable 
capacity varying means. 

in a pump of the character described, a 
flexible tubular member, an inlet conduit leading 
into one end thereof, a discharge conduit leading 
from the other end thereof, means for sealing 
off a portion of said tubular member from Said 
inlet conduit, means spaced therefrom for sealing 
off a portion of said tubular member from Said 
discharge conduit, reciprocable means engaging 
said tubular member to alternately decrease and 

inlet conduit, reciprocable means 

10 

8 
increase the capacity thereof between said sealing 
means, means controlling the length of stroke 
of Said reciprocable means, and driven means for 
operating said sealing means, and said capacity 
varying means in relative succession to move a 
fluid from said inlet conduit to said discharge 
conduit through Said flexible tubular member. 

3. In a pump of the character described, a 
'body portion having a continuous passage of 
Substantially uniform cross section therein, a 
flexible tubular member, an inlet conduit leading 
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into one end thereof, a discharge conduit leading 
from the other end thereof, means cooperating 
with the wall of said passage to deform a pre 
determined portion of said tubular member to 
reduce the capacity of said portion thereof, means 
at a predetermined station between said inlet con 
duit end of Said tubular member and said deform 
ing means cooperating with the wall of said pas 
Sage to Seal said member at said station, means 
at a predetermined station between said other 
end of said tubular member and said deforming 
means cooperating with the wall of said passage 
to seal said member at said lastmentioned station, 
means for moving said deforming means and said 
sealing means toward and away from said wall 
in relative succession to move a fluid from said 
inlet conduit to said discharge conduit through 
Said tubular member, and means for limiting the 
amplitude of movement of said deforming means. 

4. In a pump of the character described, a body 
portion having a passage therethrough, a flexible 
tubular member having an unobstructed passage 
therethrough mounted in said passage, an inlet 
connection leading into one end of said tubular 
member, a discharge connection leading out of the 
other end thereof, a plurality of followers mounted 
for reciprocation in said body portion each engag 
ing said tubular member at one end thereof, a 
shaft, and a single cam on said shaft engaging 
said followers to successively move the same into 
engagement with said tubular member to move 
a fluid through the same from said inlet con 
nection to Said discharge connection. 

5. In a pump of the character described, a 
body portion having a passage therethrough, a 
flexible tubular member mounted in Said passage, . 
an inlet connection leading into one end of said 
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tubular member, a discharge connection leading 
out of the other end thereof, a plurality of follow 
ers mounted for reciprocation in said body por 
tion transversely of said passage each engaging 
said tubular member to Squeeze the same between 
said followers and the wall of said passage, 
rotatable means engaging said followers to move 
the same into squeezing engagement with said 
tubular member, and adjustable means for limit 
ing the reciprocating movement of one of said 
followers. - 

6. In a pump of the character described, a body 
portion having a continuous paSSage of Substan 
tially uniform cross section therethrough, a 
flexible tubular member mounted in Said passage, 
an inlet connection leading into one end of Said 
tubular member, a discharge connection leading 
out of the other end thereof, an inlet valve Com 
prising a blunt ended follower mounted for re 
ciprocation in said body portion transversely of 
said passage to engage the blunt end thereof 
with said tubular member, an outlet valve com 
prising a blunt ended follower mounted for re 
ciprocation in said body portion transversely of 
said passage to engage the blunt end thereof with 
said tubular member in spaced relation to said 



9 
inlet valve follower, a wide, flat faced reciprocable 
member mounted to engage said tubular member 
between said followers to vary the capacity of the 
portion of said tubular member engaged thereby, 
and means for reciprocating said followers to 
squeeze said tubular member between the same 
and wall portions of said passage to seal said 
tubular member and said reciprocable member 
to alternately decrease and increase the capacity 
of said portion of said tubular member in such 
order as to pump a fluid through said tubular 
member from said inlet connection to said dis 
charge connection. 

7. In a pump of the character described, a 
body portion having a passage therein, a flex 
ible tubular member mounted in said passage, 
an inlet at one end thereof, an outlet at the 
other end thereof, reciprocable means for sealing 
off a portion of said tubular member from said 
inlet, reciprocable means spaced therefrom for 
sealing of a portion of said tubular member from 
said outlet, reciprocable means engaging said 
tubular member to alternately decrease and in 
crease the capacity thereof between said seal 
ing means, and driven means for reciprocat 
ing said means in relative succession to move a 
fluid from said inlet to said outlet through said 
flexible tubular member, said tubular member 

10 
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mal cross sectional shape having an unobstructed 
passage of a defined normal cross sectional area 
therethrough, inlet valve means and outlet valve 
means engaging said tubular member at spaced 
points to control flow of fluid therethrough, a re 
ciprocable member engaging said tubular mem 
ber between said inlet valve means and said out 
let valve means to alternately decrease and in 
crease the capacity of the portion thereof between 
said valve means, driven means for operating 
Said valve means and said member in such rela 
tive succession that fluid enters said portion of 
said tubular member through said inlet valve 
means and is discharged through said Outlet 
valve means, and means for adjusting the stroke 
of Said reciprocable member. 

11. In a pump of the character described, a 
body portion having a continuous passage of sub 
stantially uniform cross section therethrough 

25 

being normally of substantially circular croSS - 
section and said passage being of greater cross 
sectional dimension than the normal diameter 
of said tubular member transversely of the direc 
tion of reciprocation of said means, and of Sub 
stantially the cross section of said tubular mem 
ber in the direction of reciprocation of said 
e8.S. 
8. In a pump of the character described a flex 

ible walled pump chamber, flexible walled inlet 
valve means," flexible walled discharge valve 
means, means for squeezing the flexible walls 
thereof in such relative order as to draw fluid 
into said pump through said inlet valve means 
and discharge it through said discharge valve 
means, and means for adjusting the stroke of one 
of said squeezing meals to control the quantity 
of fluid passing through said pump during one 
cycle of operation thereof. 

9. In a pump of the character described, a 
flexible tubular member of a predetermined nor 
mal cross sectional shape having a uniform pas 
sage of a defined normal cross Sectional area. 
therethrough free of obstructions therein, a 
housing through which said tubular member ex 
tends, inlet valve means and outlet valve means 
engaging said tubular member at Spaced points 
in said housing to control flow of fluid there 
through, a member reciprocable in said housing 
having a blunt end engaging said tubular men 
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ber between said inlet valve means and said out 
let valve means to alternately decrease and in 
crease the capacity of the portion thereof be 
tween said valve means, and driven means for 
operating said valve means and said member 
in such relative succession that fluid enters Said 
portion of said tubular member through said in 
let valve means and is discharged through said 
outlet valve means, said means positively mov 
ing said reciprocable member in capacity de 
creasing direction, said tubular member having 
the inherent tendency to return to normal cross 
sectional shape upon deformation thereof to 
move said reciprocable member in capacity in 
creasing direction. 

10. In a pump of the character described, a 
flexible tubular member of a predetermined nor 

60 

free of obstructions therein, a flexible tubular 
member mounted in Said passage, Said tubular 
member having the inherent tendency to re 
sume its normal cross sectional shape upon dis 
tortion thereof, a plurality of followers mounted . 
for reciprocation in said body portion each en 
gaging said tubular member at one end thereof 
to squeeze the same solely between itself and a 
wall portion of said passage, a shaft, and cam 
means on said shaft engaging the other ends of 
said followers to successively positively move the 
same into squeezing engagement with said tubu 
lar member and to permit movement of said fol 
lowers in a return direction due to the tendency . . . 
of said tubular member to return to its normal 
shape to move a fluid tn rough the same in a pre-: 
determined direction. 

12. In a pump of the character described a 
body portion having a shaft mounted therein, a . 
single cam on said shaft, said body portion hav 
ing a continuous passage extending around said 
cam in spaced relation thereto and having spaced 
end portions, a flexible tubular member mounted . 
in said passage with the ends thereof projecting 
from said body portion at the ends of said pas 
Sage, and means actuated by said cam recipro 
cable in Said body portion and engaging said 
tubular member to successively squeeze the walls 
of the same together between said reciprocable 
means and a Wall of said passage, said recipro 
Cable means comprising inlet and discharge valve 
means spaced along said passage and a member 
that alternately decreases and increases the 
capacity of said tubular member between said 
valve means having a blunt end engaging said 
tubular member. 

13. In a pump of the character described a 
body portion having a shaft mounted therein, a 
single cam on said shaft, said body portion hav 
ing a continuous passage extending around said 
can in spaced relation thereto and having spaced 
end portions, a flexible tubular member mounted 
in said passage with the ends thereof projecting 
from said body portion at the ends of said pas 
sage, means actuated by said cam reciprocable in 
said body portion and engaging said tubular 
member to successively squeeze the walls of the 
same together between said reciprocable means 
and a wall of said passage, said reciprocable 
means comprising inlet and discharge valve 
means spaced along said passage and a member 
that alternately decreases and increases the ca 
pacity of saidi tubllar member between said valve 
means having a blunt end engaging said tubular 
member, and means for adjusting the stroke of 
said capacity varying reciprocable member. 



14. In a pump of the character described, a 
flexible tubular member of a predetermined nor 
mal cross sectional shape having an unobstructed 
passage of a defined normal uniform cross Sec 
tional area therethrough, a housing through 
which said tubular member extends, inlet valve 
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means and outlet valve means engaging said 
tubular member at spaced points in said housing 
to control flow of fluid therethrough, a member 
reciprocable in said housing having a blunt end 
engaging said tubular member between said in 
let valve means and said outlet valve means to 
alternately decrease and increase the capacity 
of the portion thereof between said valve means, 
and a single cam for operating said valve means 
and said member in such relative succession that 
fluid enters said portion of said tubular men 
ber through said inlet valve means and is dis 
charged through said outlet valve means with 
out inflating said portion and without increasing 
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the cross sectional area of the passage there 
through beyond normal. 

15. In a pump of the character described a 
body portion having a shaft mounted therein, a 
single cam on said shaft, said body portion hav 
ing a continuous passage extending around said 
cam in spaced relation thereto, a flexible tubular 
member mounted in said passage, and means 
actuated by said cam reciprocable in said body 
portion and engaging said tubular member to 30 
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12 . . . 
successively squeeze the walls of the same to 
gether between said reciprocable. means and a 
wall of said passage, said reciprocable means 
comprising inlet and discharge valve means: 
Spaced along said passage and a member that 
alternately decreases and increases the capac 
ity of said tubular member between said valve 
means having an end engaging said tubular 
member. 

16. In a pump of the character described a 
body portion having a passage therethrough hav 
ing a continuous rigid fixed wall restrained 
against any movement, a flexible tubular member 
mounted in said passage, said tubular member 
having an unobstructed passage of uniform cross 
section therein and having an inherent tendency 
to return to its normal contour upon deflection 
thereof, a plurality of followers mounted for recip 
rocation in said body portion transversely of shid 
passage each engaging said tubular member to 
squeeze the same solely between said followers 
and the fixed wall of said passage that is re 
strained from any movement, and rotatable 
means engaging said followers to move the same 
into Squeezing engagement with said tubular 
member and release the same to permit said 
tubular member to return the same under the 
influence of its tendency to return to normal. 
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