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This invention relates to a pump and particu 
larly to a laminated pump. 

It has for one object to provide a pump in which 
the pumping chamber is formed of laminations 
and in which the walls of the chamber are de 
formed to alter the volume of the chamber itself. 
Another object is to provide a pump of this 

general type in which small quantities of liquid 
are delivered at high pressures and with great 
Speed. 
Another object is to provide a pump actuating 

338S. 
Other objects will appear from time to time 

in the specification and claixas. 
fly invention is illustrated more or less dia 

granrastically in the 8-ccompanying drawing, 
Wherein 

Sigure i is an axial cross Section through a 
Q3; 
Eigure 2 is a transverse cross Section taken 

line 2-2 of Sigure ; 
Eigure 3 is a transverse detailed CrOSS Section 

Sken at line 3-3 of Figure ; 
3igure 4 is a view generally similar to Figure 

3, showing a modified form of laninated tube. 
i’ke parts are designated by like characters 

airoughout the Specification and drawing. 
A indicates a, base portion upon which the 

punp body may be mounted. This may be of any 
Suitable for and in the form illustrated here 
7ith the base is provided with a lateral exten 
Sion or part Al to which the pump is attached. 
the operating Eneans for the purp includes a 
pair of relatively movable members B, 81. The 
gaenaber 8 may be attached to the portion A of 
the oase by screws 82. At one end the member 
E is provided with a threaded perforation 83. 
he member 3 at its opposite end is provided 

With a pair of upwardly extending perforated 
e2S3. The upper or inner Surface of the men 
os S is preferably provided with a depression 
35 Within which the pump tube is positioned. 
The Genoer 3 is provided at one end With a 
threaded perforation B6. The threads B6 of the 
genber 3 aire reversed with respect to the 
threads 133 of the anember B. At its opposite 
end the members is provided with a downwardly 
depending ear S which is perforated as at 38. 
he portion 3, when the parts are assembled, 

lies between the portions 34. 39 is a rocker pin 
extending through the perforations in the mem 
feel S4 and through the perforation 88 of the 
anember S7. This pin may be rounded, as indi 
cated in Figure 2, and preferably fits Snugly 
Within the perioration but is of a shape different 

at 

(Cil. 03-148) 

from the perforation so that relative movement 
of the parts is possible. The inner or lower face 
of the member B is provided with a hollow pOr 
tion B within which the pump tube is posi 
tioned. 
In the operation of the device, the parts B, 

B are moved toward and from each other. This 
movement is accomplished by a shaft C. One 
end of the shaft C is provided with threads C1 
which engage the threads B3 of the member B. 85 
Another part of the shaft C is provided with 
threads C° which engage the threads B6 of the 
member 8 and are reverse with respect to the 
threads C. At its upper end the shaft C has 
fixed to it a lever C3 which is formed at its outer 0 
or free end into two yoke portions C4, C4. Be 
tween them is movably positioned a connecting 
rod Or link C, a pin C holding it in position. 
Any Suitable means for moving the member C5 
backward and forward to rock the shaft C is pro- 5 
vided. This rocking movement by means of the 
relatively reversed threads on the shaft causes 
the members B and 8 to be alternately moved 
toward and from each other. The inner faces of 
the members 18, 8, that is the faces which con- 80 
tact the pump tube, may be rounded at their 
Outer edges, as shown in Figure 1, 
D is a pump tube. It is preferably oval, as 

shown, and in one form of my invention it is made 
of a single sheet of material wrapped about itself. 85 
At One end it is fastened to and supported in a 
perforated connection member D1 which, for con 
venience, may be made circular and exteriorly 
threaded as at D. At its opposite end it is at 
tached to and Supported in a similar connecting 
member D3 which is threaded as at ID4. 
Positioned about the member D1 is an inlet valve 

housing E which has a cavity or bore E1 within 
it. E° is an extension from the member E!, pro 
vided With a reduced bore E3, E4 is a further re- 95 
duced portion provided with a bore E5. The por 
tion E may be exteriorly threaded. E6 is a fluid 
conduit positioned on the member E4 and held 
thereon by a cap E which engages the threads 
on the member E. E8 is an inlet valve positioned 100 
Within the bore E, carrying an enlarged head 
portion E9, lying within the bore E1. E10 is a 
compreSSion Spring tending to normally hold the 
valve Seated in the position indicated in Figure 1. 
The member D3 has mounted upon it an outlet los 
valve housing F which is hollow and preferably 
interiorly threaded as at Fl. Extending from the 
member F and preferably formed integrally with 
it is a reduced hollow portion F which may bein 
teriorly threaded as at F. Apassage F4 leads from ll 

80 
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the interior of the pump tube D to the hollow por 
tion of the extension F. An outlet valve F is 
positioned within the extension F and may be 
seated as indicated in Figure . A hollow Con 
necting member F is removably positioned in the 
threaded portion F and to it an outlet conduit 
or connection of any suitable sort may be fas 
tened. A spring F is positioned in the hollow 
portion of the extension F and bears at One end 
upon the valye F and at its other end upon the 
connection F. It tends normally to hold the 
wave seated. 

In Figure 4 a modified form of the pump is 
shown. Instead of the tube D shown in the 
other figures, the laminated pumping tube is built 
up of a plurality of separate integral tubes G 
which are positioned one within the other. The 
mounting of this tube may be the same as the 
mounting of the form of tube shown in the other 
figures and the operating means and other parts 
of the pump assenbly may be the Same. 

It will be realized that whereas I have herewith 
shown and described a practical Operative device, 
nevertheless many changes might be made in the 
size, shape, number and disposition of parts with 
out departing from the spirit of my invention and 
I wish, therefore, that my showing be taken in a 
sense as diagrammatic. 
The use and operation of my invention are as 

follows: 
With the parts in the position shown, it is as 

sumed that the pump tube is filled with liquid. 
The driving mechanism is put in operation and 
any suitable power source may be used. The 
member C is moved in a direction to rotate the 
shaft C so that the portions B, B are drawn 
toward each other. Ordinarily the amount of 
movement is minute. As the parts B, B move 
with relation to each other, they tilt about the 
rocking pin B8 and as they are drawn towards 
each other they compress the tube D, thus reduc 
ing its volume and creating pressure within it. 
When this pressure has reached sufficient propor 
tions to overcome the resistance of the Spring F 
the outlet or discharge valve F is unseated and 
discharge takes place. 
Thereafter the movement of the member C is 

reversed and the shaft C correspondingly moves 
in the opposite direction, thus, through the ScreWS 
upon it, moving the members B, B apart from 
each other and releasing the pressure upon the 
pump tube. It is thus caused to expand and the 
pressure within it is relieved so that the Outlet 
valve F5 is Seated. The tube when free to do SO 
expands sufficiently to create suction within itself, 
the inlet valve is thus opened, fluid is drawn in 
and the pump is again ready to be compressed to 
cause discharge of fluid. This cycle of operation 
is repeated so long as the driving force continues. 

I claim: 
1. In a pump, a hollow laminated metallic 

spring member, arranged for relative movement 
of the laminations and defining a pump chamber, 
and means for changing the shape of the hollow 
member to change its volume. 

2. In a pump, a hollow laminated metallic 
spring member of oval cross section, arranged for 
relative movement of the laminations and defin 
ing a pump chamber, and means for changing 
the shape of the hollow member to change its 
volume. 

3. In a pump, a hollow generally tubular lami 
nated metallic spring member, arranged for rela 
tive movement of the laminations and defining a 
pump chamber, and means for changing the 

1,965,006 
shape of the hollow member to change its volume. 

4. In a pump, a hollow laminated metallic Spring 
member, arranged for relative movement. Of the 
laminations and defining a pump chamber, and 
means for changing the shape of the hollow mem 
ber to change its votine, Said hollow member 
formed of a single part wrapped upon itself. 

5. In a pump, a hollow aminated metallic 
spring member of Oval croSS Section, arranged for 
relative movement of the laminations and defin 
ing a pump chamber, and means for changing 
the shape of the hollow member to change its 
volume, Said hollow member formed of a single 
part wrapped upon itself. 

6. In a pump, a hollow generally tubular lami 
nated metallic Spring member, arranged for rela 
tive movement of the laminations and defining a 
pump chamber, and means for changing the shape 
of the hollow member to change its volume, said 
hollow member formed of a single part wrapped 
upon itself. 

7. In a pump, a hollow laminated metallic 
spring member, arranged for relative movement 
of the laminations and defining a pump chamber, 
and means for changing the shape of the hollow 
member to change its Volume, said means includi 
ing a compression device formed of a plurality 
of relatively movable members. 

8. In a pump, a hollow laminated metallic 
spring member of oval croSS Section, arranged for 
relative movement of the laminations and defin 
ing a pump chamber, and means for changing 
the shape of the hollow member to change its 
volume, said means including a compression de 
vice formed of a plurality of relatively movable 
members. 

9. In a pump, a hollow generally tubular lami 
nated metallic spring member, arranged for rela 
tive movement of the laminations and defining 
a pump chamber, and means for changing the 
shape of the hollow member to change its Volume, 
Said means including a compression device formed 
of a plurality of relatively movable members. 

10. In a pump, a hollow laminated metallic 
spring member, arranged for relative movement 
of the laminations and defining a pump chamber, 
and means for changing the Shape of the hollow 
member to change its volume, Said means in 
cluding a compression device formed of a plu 
rality of relatively movable members, said hollow 
member formed of a single part Wrapped upon 
itself. 

11. In a pump, a hollow laminated metallic 
spring member of oval croSS Section, arranged for 
relative movement of the laminations and defin 
ing a pump chamber, and means for changing 
the shape of the hollow member to change its 
volume, said means including a compression de 
vice formed of a plurality of relatively movable 
members, said hollow member formed of a single 
part wrapped upon itself. 

12. In a pump, a hollow generally tubular lami 
nated metalic Spring member, arranged for rela 
tive movement of the laminations and defining a 
pump chamber, and means for changing the 
shape of the hollow member to change its vol. 
ume Said means including a compreSSion device 
formed of a plurality of relatively movable mem 
bers, said hollow member formed of a single part 
wrapped upon itself. 

13. In a pump, a hollow metallic Spring mem 
ber defining a pump chamber, and means for 
changing the shape of the hollow member to 
change its volume, Said means including a com 
pression device formed of a plurality of relatively 
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novable members including co-acting threaded 
portions, the hollow member being positioned be 
tween said last mentioned movable members. 

14. In a pump, a hollow metallic spring mem 
ber, defining a pump chamber, and means for 
changing the shape of the hollow member to 
change its volume, said means including a device 
formed of a plurality of relatively movable mem 
bers, said members joined at one end by a rocker 
pin and including co-acting threaded portions. 

15. In a pump, a hollow metallic spring mem 
ber, defining a pump chamber, and means for 
changing the shape of the hollow member to 
change its volume, said means including a device 
formed of a plurality of relatively movable mem 
bers, said members joined at one end by a rocker 
pin, and provided at their other ends with means 
for moving the ends equally toward and from 
each other. 

16. In a pump, a hollow metallic spring mem 
ber, defining a pump chamber, and means for 
changing the shape of the hollow member to 
change its volume, said means including a device 
formed of a plurality of relatively movable men 
bers, said members joined at One end by a rocker 

3 
pin, and provided at their other ends with means 
for moving the ends equally toward and from each 
other, said hollow member positioned between 
said relatively movable members. 

17. In a liquid moving means, a hollow metallic 
elastic laminated member arranged for relative 
movement of the laminations and defining a liq 
luid chamber, and means for acting upon said 
member to change its Volume to cause movement 
of the liquid within it. , 

18. In a liquid moving means, a hollow metallic 
elastic laminated member arranged for relative 
movement of the laminations and defining a liq 
uid chamber, and means for acting upon said 
member to change its volume to cause movement 
of the liquid within it, said laminated member 
being formed of a single part Wrapped upon itself. 

19. In a pump, a hollow metallic laminated 
member arranged for relative movement of the 
laminations and defining a pump chamber, inlet 
and Outlet means therefor, and positive mechani 
cal means for changing the shape of the hollow 
member, by compression upon it, to change its 
volume. 
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