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3,138,104 
VARIABLE FEED PUMP AND RELATED METHOD 
Theodore Cantor, Yonkers, N.Y., assignor to Manostat 

Corporation, New York, N. Y. 
Filed Nov. 23, 1962, Ser. No. 239,668 

6 Claims. (Cl. 103-37) 

This invention relates to variable feed pumps and to 
related methods. 

It is an object of the invention to provide an improved 
variable feed pump. 

It is a further object of the invention to provide a pump 
having an improved throttling mechanism. 

It is still another object of the invention to provide an 
improved variable feed pump wherein the movable com 
ponents are not exposed to the associated ?uid. 

Still another object of the invention is to provide an 
improved variable feed pump which enables rapid and 
convenient changing over from one ?uid to another. 

Yet another object of the invention is to provide an im~ 
proved variable feed pump wherein there are no cleaning 
problems or danger of contamination. 

It is still another object of the invention to provide an 
improved variable feed pump wherein acids, bases, toxic 
and sterile liquids and gases may be handled with equal 
ease. 

In achieving the above and other of its objectives, the 
invention contemplates the provision of a variable feed 
pump wherein is employed a coplanar arrangement of 
rollers revolvable about an axis and adapted for applying, 
for example, cyclical and progressive compressive forces 
to a tube held in an adjacent support whereby a pumping 
operation is effected on the ?uid supplied to the said tube. 

According to a feature of the invention and, as will 
be discussed in greater detail hereinafter, the invention 
proposes the use of a means to apply a compressive force 
at at least one ?xed point on the tube in adjustable man 
ner in order to controllably throttle the passage of ?uids 
through the said tube. 
An advantage of the invention is that structures pro 

vided in accordance therewith are readily susceptible of 
mass production techniques and can be readily main 
tenanced and repaired. 
Another advantage of the invention is that structures 

provided in accordance therewith may be readily disas— 
sembled for purposes of changing the components therein 
to adapt to different magnitudes of ?uid ?ow. 
A further object of the invention is to provide improved 

pumping methods in accordance with which ?uid is sup 
plied to a tube to which is applied a compressive force 
progressively along the same to effect a pumping action 
while at the same time an additional and adjustable com 
pressive force is applied to a limited section of the tube 
to throttle the ?ow of ?uid therethrough. 

Other objects, features and advantages of the invention 
will be found in the following detailed description of a 
preferred embodiment as illustrated in the accompanying 
drawing in which: 
FIGURE 1 is a perspective view of a variable feed 

pump provided in accordance with a preferred embodi 
ment of the invention; 
FIGURE 2 is a front view of the pump and throttling 

mechanism provided in accordance with the invention; 
FIGURE 3 is a top plan view of one of the components 

of the pumping mechanism; 
FIGURE 4 is an end view of the component of FIG. 3; 
FIGURE 5 is an end view of a component of the throt 

tling mechanism of the invention; and 
FIGURE 6 is an end view of the component of FIG. 5. 
The perspective View of the variable feed pump of the 

invention as illustrated in FIG. 1 shows that said pump 
comprises generally a casing C, a pumping mechanism P, 
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a throttling mechanism T and a control switch S. The 
casing C is partially broken away to expose a motor M 
(diagrammatically illustrated) which is connected to the 
pumping mechanism and supplies a rotatable force there 
for. 
FIG. 2 is a plan view showing the pumping mechanism 

and the throttling mechanism in combination. 
The pumping mechanism comprises generally a sup 

port 10 adapted for being maintained in position on the 
casing by thumb screws 12 and 14. Said pumping mecha 
nism further comprises a rotatable shaft 16, a lever 18 and 
two rollers 20 and 22 rotatably mounted on pins 24 and 
26 connected at opposite extremities of said lever 18. 

The shaft 16 is coupled to the motor (see motor M in 
FIG. 1) and is adapted to be rotated thereby. Lever 18 
is a generally planar member fabricated of metal or other 
suitable material having the necessary strength and is gen 
erally perpendicular to and ?xed for rotation with the 
shaft 16. 

Rollers 20 and 22 are either ?xed on pins 24 and 26 
or rotatable on said pin. The rollers 20 and 22 are in 
tended to revolve about the axis 28 de?ned by the shaft 16. 

In so revolving about said axis the portions of the roll 
ers 20 and 22 which are most remote from this axis de 
?ne a circle, the diameter of which is indicated by refer 
ence 30. Said rollers are intended to apply progressive 
and compressive forces to a tube 32, as will hereinafter 
be described in greater detail. 
For purposes of supporting tube 32, the support 10 (see 

also FIGS. 3 and 4) is provided with a groove 34. This 
groove 34 is located in the semi-circular section 36 of said 
support, the groove 34 opening inwardly and radially to 
wards the axis 28. ‘ 

At the extremities of semi-circular section 36 are pro 
vided two rectilinear sections 38 and 40, which are aligned 
in parallel with one another and which are provided with 
grooves 42 and 44 respectively, which constitute extensions 
of groove 34 and cooperatively constitute therewith a 
receptacle adapted for accommodating the aforesaid tube. 
The above-noted receptacle ‘is intended to support the 

tube 32 and provide the same with a U-shaped con?gura 
tion, whereby the tube consists of an arcuate section 46 
and two rectilinear sections 48 and 50, whereof the sec 
tion 48 may be considered as being the inlet section 
and the section 50 may be considered as being the outlet 
section. 
The groove 34 is in the shape of a semi-circle, having 

a diameter indicated by reference 52, which is greater 
than the aforesaid diameter 30 by a determinable amount. 
The tube 32 is a resilient ?exible tube, preferably of cir 
cular cross-section, having a diameter which exceeds the 
difference between radii 30 and 52 so that said rollers 
20 and 22 can operate to apply a cyclical and progressive 
set of compression forces to the tube 32 to effect a pump 
ing action on ?uid supplied thereto. 
The whole of the above arrangement is supported on 

the casing (see FIG. 1), due to the mounting of the sup 
port 10 on the casing by means of a neck 54 (FIG. 4), 
through which extends a bore 56, through which may ex 
tend the shaft 16 in a suitable bearing. 
With the pumping mechanism so ?xed, a threaded post 

58 is provided perpendicular to the casing and parallel 
to the shaft 16, which locates the site for the aforenoted 
throttling mechanism. ’ 

Generally, this throttling mechanism comprises a plate 
60 slidably supported on the post 58 and a control knob ‘ 
62 threadably engaging and adjustably positioned on said 
post. 

more clearly, it being seen herein that said plate includes 
two downwardly depending and substantially identical ex 
tensions 64 and 66. 

FIGS. 5 and 6 shows the con?guration of the plate 60 



3,138,104 

The lowermost extremities of said extensions consist of 
a generally triangular element 68, the cross-sections of 
which are arcuate, as is best seen in FIG. 5. Said lower 
most extremities are furthermore provided with a rough 
casting surface equivalent to a heavy knurl ?nish, whereby 
appropriate engagement may be made with the portions 
48 and 50 of the tubing 32. 
The extremities or extensions 64 and 66 are spaced 

apart by a distance equal to the distance between the por 
tions 48 and 50 of tube 32, so that when plate 60 is urged 
downwardly on post 58 by means of control knob 62, a 
compressive force is applied along limited portions of said 
tube, in order to effect a throttling action. 

It will be noted that this throttling action is applied 
both to the inlet and outlet ends of the pump portion of 
the tube, so as to avoid the generation of unsuitable 
vacuums. 
For purposes of set-up and operation, the support 10 

can be removed by removal of thumb screws 12 and 14 
and a tube 32 may then be appropriately positioned in said 
support. A ?rm contact between the tube and the periph 
ery of the groove along the entire extent of the latter is 
preferred. 
The support 10 is then replaced on the casing by means 

of screws 12 and 14 and a ?uid supply is connected to the 
inlet extremity of the tube. 

Throttling adjustment may then be made by clockwise 
or counterclockwise rotation of knob 62 threadably en 
gaged with post 58, whereby compressive forces are im 
posed by extremities 64 and 66 against the portions of tube 
32 in grooves 42 and 44. 
The tube 32 is suf?ciently resilient and has suf?cient 

shape-retaining capabilities as to yieldingly resist action 
of extremities 64 and 66 thereagainst so that when pres 
sure is released by appropriate rotation of knob 62 the 
plate 60 is forced upwards. 

Different diameters of tubing can be accommodated in 
the support 10 by the use of appropriate liners (not 
shown). Moreover, the tube 32 may be readily replaced 
by a new and clean tube, by means of very simple assem 
bling and disassembling operations. 

It will be appreciated that the procedure suggested in 
accordance with the use of the above apparatus may be 
employed in connection with other and patentably dis 
tinct apparatus provided, for example, that the method 
consists of supporting a resilient flexible tube in U-shaped 
con?guration and supplying a ?uid to this tube while ap 
plying a plurality of compressive forces against the tube 
cyclically and progressively along the tube at the interior 
of the arcuate portion of the U. Further according to a 
feature of the invention equal compressive forces may be 
applied against the rectilinear portion of the U to throttle 
the ?ow of liquid through the tube. 

It will be appreciated, moreover, that the method of the 
invention need not necessarily be restricted to maintain 
ing the tube in U-shaped con?guration, it being further 
possible to employ other con?gurations as further em 
bodiments of the invention employing both the use of a 
progressively displaceable compressive force and a fur 
ther compressive force applied against the associated tube 
at a limited portion thereof. 
By employing silicon or tygon tubing of approximately 

1/2 inch outer diameter, with a 1/16 inch wall, with the 
components of the support being appropriately dimen 
sioned, it has been found possible with a rotation of 500 
revolutions per minute of the pumping mechanism to ad 
just a delivery rate from 4.7 liters per minute at 2 lbs. per 
square inch, to a delivery rate of just a few drops per 
minute. 

There will now be obvious to those skilled in the art 
many modi?cations and variations of the structure and 
methods set forth above. These modi?cations and varia 
tions will not, however, depart from the scope of the in 
vention if de?ned by the following claims. 
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4 
What is claimed is: 
1. In a variable feed pump comprising a casing, a motor 

Within said casing, a switch on the outside of said casing 
and coupled to said motor for selectively actuating the 
same, a rotor on the outside of said casing and coupled 
to said motor to be driven by the latter; said rotor includ 
ing a shaft de?ning an axis of rotation and coupled to 
said motor, a lever perpendicular to and ?xed on said 
shaft, pins on said lever at opposite extremities thereof 
and at equal distances from said axis, coplanar rollers of 
equal diameter rotatable on said pins, said rollers, with 
said shaft rotating, describing a circle about said axis, said 
circle having a radius equal to the distance between said 
axis and the portion of each said roller most remote from 
said axis, a support including a semi-circular section and 
two rectilinear sections extending in parallel from the ex 
tremities of said semi-circular section, said semi-circular 
section being provided with an inwardly opening groove 
facing said shaft and concentric with said axis and having 
a radius greater than the ?rst said radius, said rectilinear 
sections de?ning facing grooves constituting extensions of 
the ?rst said groove and constituting therewith a recep 
tacle of generally arcuate cross-section, and a ?exible tube 
positioned in said receptacle and of a normally circular 
cross-section having a diameter greater than the ditference 
between said radii whereby said rollers are adapted for 
locally and progressively compressing the said tube, the 
improvement consisting of a threaded post between said 
rectilinear sections, a plate slidably displaceable on said 
post and‘ including two extensions adapted for compress 
ing said tube in said rectilinear sections to throttle liquid 
?ow into and out of said tube, the latter said extensions in 
cluding generally triangular extremities for engaging said 
tube, and a knob adjustable on said post and adapted for 
controllably displacing said plate and triangular extrem 
ities towards said tube. 

2. A variable feed pump comprising a casing, a motor 
within said casing, a switch on the outside of said cas 
ing and coupled to said motor for selectively actuating 
the same, a rotor on the outside of said casing and 
coupled to said motor to be driven by the latter; said 
rotor including a shaft de?ning an axis of rotation and 
coupled to said motor, a lever perpendicular to and 
?xed on said shaft, pins on said lever at opposite extremi 
ties thereof and at equal distances from said axis, co 
planar rollers of equal diameter rotatable on said pins, 
said rollers, with said shaft rotating, describing a circle 
about said axis, said circle having a radius equal to the 
distance between said axis and the portion of each said 
roller most remote from said axis, a support including 
a semicircular section and two rectilinear sections extend 
ing in parallel from the extremities of said semi-circular 
section, said semi-circular section being provided with 
an inwardly opening groove facing said shaft and con 
centric with said axis and having a radius greater than 
the ?rst said radius, said rectilinear sections de?ning 
facing grooves constituting extensions of the ?rst said 
groove and constituting therewith a receptacle of gener 
ally arcuate cross-section, a ?exible tube positioned in 
said receptacle and of a normally circular cross-section 
having a diameter greater than the difference between 
said radii whereby said rollers are adapted for locally 
and progressively compressing the said tube, a threaded 
post on said casing between said rectilinear sections and 
parallel to said shaft, a plate slidably displaceable on 
said post and including two substantially identical ex 
tensions adapted for compressing said tube in said rec 
tilinear sections to throttle liquid ?ow into and out of 
said tube, the latter said extensions including generally 
triangular extremities with arcuate cross-sections for en 
gaging said tube, and a knob threadably engaging said 
post for controllably displacing said plate and triangu 
lar extremities towards said tube, said tube being of a 
resilient material and yieldingly resisting the displace 
ment of said extensions thereagainst. 
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3. A pump as claimed in claim 2 wherein said tri 
angular extremities have rough surfaces. 

4. A pump as claimed in claim 2 wherein said tri 
angular extremities are perpendicular to said plate. 

5. A variable feed pump comprising coplanar rollers 
of equal diameter rotatable about a common axis and 
adapted for describing a circle having a radius equal to 
the distance between said axis and the portion of each 
said roller most remote from said axis, a support in 
cluding a semi-circular section and two rectilinear sec 
tions coplanar with and extending in parallel from said 
semi-circular section, said semi-circular section being 
provided with an inwardly opening groove concentric with 
said axis and having a radius greater than the ?rst said 
radius, said rectilinear sections de?ning facing grooves 
constituting extensions of the ?rst said groove and consti 
tuting therewith a receptacle of generally arcuate cross 
section, a tube positioned in said receptacle and of a 
cross-sectional dimension greater than the di?ference be~ 
tween said radii whereby said rollers are adapted for 
locally and progressively compressing the tube, a plate 
including extensions adapted for compressing said tube 
in said rectilinear sections to throttle liquid flow into 
and out of said tube, the latter said extensions including 
generally triangular extremities with arcuate cross-sec 
tions for engaging said tube, and means for controllably 
displacing said plate and triangular extremities toward 
said tube. 

6. A variable feed pump comprising a rotor including 
a shaft de?ning an axis of rotation, a lever perpendicu 
lar to and ?xed on said shaft, coplanar rollers at 0ppo~ 
site extremities thereof and at equal distances from said 
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axis, and of equal diameter, said rollers, with said shaft 
rotating, describing a circle about said axis, said circle 
having a radius equal to the distance between said axis 
and the portion of each said roller most remote from 
said axis, a support including a semi-circular section and 
two rectilinear sections extending in parallel from the 
extremities of said semi-circular section, said semi-cir 
cular section being provided with an inwardly opening 
groove facing said shaft and concentric with said axis 
and having a radius greater than the ?rst said radius, 
said rectilinear sections'de?ning facing grooves consti 
tuting extensions of the ?rst said groove and constituting 
therewith a receptacle of generally arcuate cross-section, ‘ 
a ?exible tube positioned in said receptacle and of a nor 
mally circular cross-section having a diameter greater 
than the difference between said radii whereby said rollers 
are adapted for locally and progressively compressing 
the said tube, a threaded post parallel to said shaft, a 
plate slidably displaceable on said post and including 
two substantially identical extensions adapted for com 
pressing said tube in said rectilinear sections to throttle 
liquid ?ow into and out of said tube, the latter said ex 
tensions including generally triangular extremities with 
arcuate cross~sections for engaging said tube, and means 
on said post for controllably displacing said triangular 
extremities against said tube. 
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