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o MULTIPLE-TUBE PUMP .

Edwin C, Weiskopf, Brewster, and Jack Isreeli, Tuckahoe,
N.Y., assignors to Technicon Insiruments Corporation,
.Chauncey, N.Y., a corporation of New York - -

Tiled Dec. 20, 19590, Ser. No. 77,137
21 Cipims,  (CL 103—149%)

This invention relates to pumps of the compressible
tube type especially useful in simultaneously pumping ‘a
~ plurality of fluids in predetermined relative proportions
or at predetermined flow rates. S

10

One object of the invention is to provide a multiple tube

pump wherein a plurality-of resiliently compressible tubes
disposed laterally of each other can’be fully compressed
progressively along their lengths, for the pumping opera-
tion, by means which includes a compressor which can
operate. simultaneously on all -of the tubes longitudinally
thereof without however requiring-that-tubes. of different
internal diameters have the same wall thickness. Since,
by reason of this invention, tubes of different internal di-
ameters nieed not have the same wall thickness, it is possi-
ble to select the optimum wall thickness for the various in=
- ternal diameters thereby helping to obtain maximum:
durability or useful life of the tubes togéther with opti-
mum resilient rebound of the tubes progressively along

their lengths immediately following the above described

compression of the tubes. .
" . Another object is the provision of a pump of the indi-
cated type with means for supporting the tubes in a manner
which increases the life «of the pump tubes and reduces
elastic fatigue. R :

A further object is the provision of a multiple tube
pump which is constructed so as to increase the capacity of

the pump in respect to the number of tubes which can be |

provided without a substantial.increase in the overall size
of the pump. Lo
The above and other objects, features and advantages

of this invention will be more -fully understood from the:

following description considered in connection ‘with the
accompanying illustrative drawings. ‘ :

In the drawings: - . :

FIG. 1 is a top plan view of a pump in accordance with
the presently preferred embodiment of the inventien with
parts in section; : p

FIG. 2 is a side elevational view of the pump with parts
broken away, for purposes of illustration;

FIG. 3 is an end view of the pump, partly in section
and with portions broken away, looking in the direction
of arrow 3 of FIG, 2, with the tubes on one side of the
pump in a retracted position;

15

20

25

30

35

40

45

50

FIG. 4 is a sectional view on ling 4—4 of FIG. 2, on .

a larger scale; :
. FIG. 5 is a sectional view on line 5—5 of FIG. 4; -

FIG. 6 is a view similar to FIG. 5 but showing a mod-
ification thereof;

FIG. 7 is a fragmentary view on line 7—7 of FIG. 4, 0n
a. larger scale, illustrating the tubes in an incompressed
condition and the platens therefor;

FIG. 8 is a view similar to FIG. 7 showing the tubes
in a compressed condition; o

FIG. 9 is a detail sectional view taken on line 9—9 of
FIG. 3; and - ’

FIG. 10 is a detail bottom plan view taken on line
10—10 of FIG. 3.

Briefly described, the pump -of the present invemtion

comprises a series of resiliently compressible tubes which
are disposed laterally of each other: in side-by-side rela-
tion and in the iltustrated preferred embodiment a similar
series .of pump tubes is provided in spaced confronting
relation to the first mentioned series of tubes. Said tubes
are preferably formed of poly vinyl chloride but can be
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made of any othér material so long as they are resiliently
compressible. Certain of the tubes in each series are.
provided with different internal diameters so that a; plu-
rality of fluids in predetermined relative proportions may
be simuiltaneously pumped. Disposed in the space be-
tween the series of pump tubes is an endless chain which:
carries a plurality of tube compressors or rollers which
extend transversely of the tubes and are adapted ‘to;si-
multaneously engage all of the tubes and thus -operate on.
all' of the tubes by closing them along a common . trans-
verse line for the tubes at.each side of the chain so that
movement of the follers longitudinally of the.tubes causes.
the fluids in the tibes to be propelled through said tubes. .
by the action of the rollers for. the: pumping ‘operation. .

The pumip has an individual platen.for each tube and each
of the plateris-has.a groove in which the, tube is disposed.,

" The depth of the groove is slightly less.than twice the wall

thickness-of the tube to be positioned therein so as to limit
the pressure of the roller on the tube.

Reférring now to ‘the drawings in detail, the pump 10-
comprises.a base 12 which is'in the form of 2 housing for-
the electric motor 14 which operates the pump at-the de- .
sired speed through conventional speed reduction gearing.
A rigid plate 16 is secured to the top of the.base -and.
a wvertical rotary shaft 18 operated by motor 14 extends -

- ‘through the top of the base and through plate 186. A
‘frame member 26 is adjustably secured at its lower end to

plate 16 and also extends vertically upwardly. therefrom..
Although the pump is shown in its preferred position with:
frame member 28 and motor operated shaft 18 in vertical
positions, it is within the scope-of this invention to position:
the pump so that the frame member and the motor op-
erated shaft are in horizontal or other positions.: . o~
- A plurality of laterally spaced vertically extending tube
compressors; there ~shown ‘as pressure rollers 22, are
mounted for circulatory movement around frame member
20. " More specifically, the ends of the rollers are mounted
for rotational movement in the spaced pivotal connections:
of the links of the vertically spaced endless sprocket chains
24 and 26. As here illustrated; the rollers .are separated
from each other by three links. of the sprocket chains
which are engaged by the driving sprocket wheels 28 and
the driven sprocket wheels 36. Sprocket-wheels 28 are
fixed to shaft 18 -and the upper end of . shaft 18 is
mounted in a bearing which is provided in support mem-
ber 32. - Sprocket wheels 3¢ are fixed to the ends, re-

. spectively, of a shaft 34 which is:-mounted for rotation in

frame member 2. - The upper and lower ends of frame
member 20 are provided with end plates 36 over which
the sprocket chains move -and the ends 38 of - the end
plates are curved to accommodate the sprocket wheels.
Frame: member 20 is adjustably secured on base 12
between  plate 16 and support member 32 by the ver-
tically extending bolts 4@ whose threaded-ends are pro-
vided with nuts 42 which can be tightened to clamp frame
member 20 between member 32 and plate 16. The
lower ends of the bolts.are provided with groves 44 (see
FIG. 10) which are engaged by the slotted ends 46 of
the strap 48 to- prevent rotation ‘of the bolts during
tightening of nuts 42. Slack din the sprocket chains can
be eliminated by loosening nuts 42 and moving frame
member 20 to the right, as viewed in FIG. 2, and for this
purpose ‘support member 32 is provided with- elongated
slots 50 and plate 16 is also provided with elongated
slots 5¢ through which the bolts 49 extend. - It will be
understood that strap 48 is slidable on the undersurface
of plate 16. - : ) S
~ Platen ‘means.for a plurality of vertically spaced hori-
zontally extending pump tubes 54 are disposed at each’
side .of frame memmber 28. Preferably, as herein shown,
the platen means comprises a plurality of platens 56,
one for each tube, and the platens on one side of the



2,101,874

>

w?

frame member are removably mounted to a pivoted
platen: carrier 58 while the platens on the other side of
the frame member are also removably mounted to a
similar. pivoted carrier $8°. As best seen in FIGS. 3
and 9, the pivot support for each platen camrier com-
prises the laterally spaced parts 60 which are secured to
the lower ends of the carrier and straddle the extensions
62 which are at the lower end of the frame member 20
in surface contact with plate 16. A pivot pin 64 extends
through pazts 60 and extension 62. It will be noted, as
best seen in FIG. 3, that the lower ends of the carriers
58 and 58’ and the lower surfaces of parts 66 thereof
form flat supporting surfaces 66 for the respective platen
carrier which extend upwardly at an angle to the hori-
zontal surface of plate 16 when the platens are in their
opeu'atlve positions wherein the tubes 54 engage the tube
compressing rollers 22, as shown with respect to carrier
58’.. When the carrier is pivoted into its retracted and
inoperative position, as shown with respect to the carrier
58, surface 66 engages the upper surface of plate 16
which acts-as a stop and a support for the carrier.

In the retracted or inoperative position of the carrier,
individual platens may be replaced or removed and indi-
vidual tubes may be replaced or removed as required or
as necessary. A latch mechanism 68 is provided to lock
the platen carrier in its operative position. The mecha-
nism; comprises a latch 7¢ pivotally mounted on a block
T2 which ds secured to the side of member 32. The latch
is provided with a handle '74 and is biased by a tension
spring 76 into engagement with the upper pin end 78 of
the platen carrier, said pin end providing a catch mem-
ber for the latch. The end of latch 70 has a slanting
cam face portion 80 which is engaged by catch member
78 when the platen carrier is moved from its retracted
position into its operative position and latch 76 is moved
automatically to a retracted position until catch 78 clears
the cam, portion 80, after which latch 70 automatlcally
moves under the force of spring 76 to its carmier lockmg
or retaining position.

Bach pump tube is made of poly vinyl chl(mde or other
suitable resiliently compressible material which enables
the tubes to be compressed by wollers 22 into a collapsed
condition to force the fluids in the respective tubes longi-
tudinally thereof as the rollers move progressively longi-
tudinally 'of:the tubes for the pumping operation. Each
platen 56 is a generally elongated member of rectangular
cross section and has a longitudinally extending groove
.82, in which the pump tube 54 extends. The ends 8§3

of- the platens are chamfered and the portions of the

tubes which extend from the ends of the platens bend
away from the plane of the groove and are gripped by the
tube retaining memnibers 84 which . are secared to the
platens by screws 85. FEach member 84 has a slotted
bent end 86 and the bent portion of the tube is provided
with a collar 88 which engages a surface of end 86 to
releasably hold the tube under slight tension longitudi-

_nally thereof in the groove of the platen. Each platen
is releasably secured to the carrier 58 or 58’ by guide pins
90 which are secured fo the carrier by screws 92 screwed
into" the threaded ends of the pms The pins are pro-
vided: with, shouldesrs 94 which are in abutment with one
side of the camrier. The other ends of the pins are pro-
vided with enlamged portions 96 which extend into re-
cesses 28 pmowded in the platens and a resilient retaining
ming 100 is provided at the entrance to the recess to
prevent the enlarged portion of the pin from inadvertently
moving -out of the Tecess during the operation of the
pump. The retaining ring is held in position by the
ovenlappiug portions which define the aperture 102 pro-
vided in member 84 through which the body of the pin
extends. ~ The pins guide the movement of the platen on
its camrier.

Each platen preferably carries a pair of compression
springs 104 which provide a resilient mounting for each
platen. on the. carrier. The platen is- provided with a
recess 106 for each spring and the recess has an enlarged

10

4

portion 108 at the inner end thereof into which. the coil
at the inner end of the spring extends for retaining the
spring in the platen. The spring extends from the platen
into a recess 110 provided in the platen carrier. If de-
sived, a single spring 104 may be provided as shown in
FIG. 6 in lieu of the pair of springs shown in FIGS. 4
and 5.

It is apparent from the foregoing that each platen and
the pump tube camried thereby may be easily removed
from the platen carrier by moving the camier info. its
retracted position as-shown with respect to carrier 58 in
FIG. 3 and pulling the platen away from the carrier
while holding the cairier to prevent movement thereof,
whereby the resilient retaining means 168 will move past
the enlarged portion: 96 of the pins 90 and the. platen
will be disengaged from its carrier. During this disen-

. gaging movement the ends of springs 104 will move out

20
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of recesses 11¢ of the carrier so that the springs for each
platen are also removed when the platen is removed.

By providing each pump tube with its individual platen
and by spring loading each platen individually it is possi-
ble to provide pump tubes with different and optimum
wall thicknesses corresponding. to: the internal diameters
of the respective tubes which assures maximum life for
the tubes and optimum. elastic rebound. Referring. to
FIGS. 7 and 8, tubes A, B, and C are each of different
internal diameters to provide different pumping rates
and each pump tube can have a wall thickness corre-
sponding to the internal diameter of the fube so that the
outer diameters of each tube also vary. The groove 82
of platen. 56 for tube A has a depth which is equal to
slightly less than twice the wall thickness of the tube and
thas a width which is wide enough to accommodate the
tube in its collapsed condition with a slight amount of
clearance between the walls of the groove and the tube,
as indicated in FIG. 8. Similarly, the grooves 82 in the
platens for tubes B and C are also dimensioned to ac-

- commodate their respective tubes.
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In the operation of the pump, the endless sprocket
chains 24 and 26 move in the direction indicated by the
arrows a and b in FIG. 4 and move rollers 22 along the
lengths of the tubes to fully compress the tubes against
their respective platens for the pumping operation, as
shown in FIG. 8. It will be observed that the rollers
which move in the direction of arrow & engage the series
of tubes carried by carrier 58’ and pump the fluids therein
in a direction which is opposite to the direction of move-
ment of the fluids being simultaneously pumped through
the tubes carried by carrier 58 by engagement of said
tubes by the rollers moving in the direction indicated
by arrow b.  Accordingly, the inlets for the tubes of
carrier 58’ and carrier 58 are in opposite positions, the
inlets for the tubes of carrier 58" being indicated by arrow
c and the inlets for the tubes of carrier 58 being indicated
by arrow d.

The chamfered or inclined ends 83 of the platens per-
mit the rollers 22 to engage the tubes gradually for the
pumping operation and to disengage the tubes gradually,
thus avoiding abrupt increases and decreases in pressures
which might otherwise occur. - A minimum of two rollers
are always engaged with the pump tubes and help keep
the platens in parallel alignment with each other and
movement of the platens on their springs is guided by
pins 96 in recesses 98. - As will be readily apparent from
FIG. 8, the pressure rollers 22 are prevented from exert-
ing excessive pressures on the tubes since the edge surfaces
112 at the sides of the grooves in the platens provide stops
for the rollers which limit their compressing movement
and in this manner excessive spring pressure is prevented
from: being applied to the tubes, thereby helping increase
tube life. Because excessive pressure is prevented from
being applied to the tube, the tubes do not stretch during
use and the tension of the tubes remains fairly constant
thereby eliminating the necessity of increasing temsion to
maintain the tubes against the bottom surface of thelr re-
spective grooves.
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‘While .we have shown and described the preferred em-
bodiment of our invention, it will be understood that the
invention may be embodied otherwise than as. herein
specifically illustrated or described, and “that. certain
changes in the form and arrangement of parts and in the
specific manner of practicing the invention may be made
without departing from the underlying idea or principles
of this invention within the scope of the appended claims.

We claim: v

1. A pump, comprising a series of, flexible resilient
tubes disposed laterally of each other for the delivery of a
plurality of fluids, another series of flexible resilient tubes
disposed laterally of each other for the delivery of a
plurality of fluids, means supporting said. two series of
tubes in spaced relation, and means disposed in the space
between said two series of tubes engageable simultaneous-
* 1y with each of said tubes at points intermediate their
lengths, respectively, for simultaneously closing the tubes
-of one series along a common transverse line and for

simultaneously closing the tubes of the other seri€s along
another common transverse line, said tube engageable
means being movable progressively along the lengths of
said tubes for progressively closing said tubes and thereby
propelling the fluids through their respective tubes’ for
- the pumping operation. )

2. A pump, comprising a series of flexible resilient .

tubes disposed laterally of each other for the delivery ofa
plurality of fluids, another series of flexible resilient tubes
disposed laterally of each other for the delivery of a
plurality of fluids, means supporting said two series of
tubes in spaced relation, and means disposed in the space
between said two series of tubes engageable simultaneous-
1y with each of said tubes at points intermediate their
lengths, respectively, for simultaneocusly closing the tubes
of one series -along a common transverse line and for
simultaneously ‘closing the tubes of the other series along
another common transverse line, said tube engageable
means being movable progressively along the lengths of
said tubes for progréssively closing said tubes and thereby
propeliing the fluids through their respective tubes for the
pumping operation, said supporting means comprising a
series of platens for said tubes, respectively, against which
said tubes are collapsed by said tube engageable means.

3. A pump, comprising a series of flexible resilient

tubes disposed laterally of each other for the delivery of a.

plurality of fluids, another series of flexible resilient tubes
disposed laterally of each other for the delivery of a
plurality of fluids, means supporting said -two series of
tubes in spaced relation, some of said tubes of each series
having different internal diameters and different wall
thicknesses, respectively, and means disposed in the space
hetween said two series of tubes-engageable simultaneous-
ly with each of said tubes.at points: intermediate their
lengths, respectively, for simultaneously closing the tubes
of one series along a common transverse line and for
simultaneously closing the tubes of the other series along
another common transverse line, said tube engageable
means being movable progressively ‘along the lengths of
said tubes for progressively closing said tubes and thereby

propeliing the fluids through their respective tubes for the -

pumping operation.
4. A pump, comprising a series of flexible resilient
tubes disposed laterally of each other for the delivery of a

plurality of fluids, another series of flexible resilient tubes.

disposed laterally of each other for the delivery of a
plurality of fluids, means supporting said two series of
tubes in spaced relation, some of said tubes of each series
having different internal diameters and different wall
thicknesses, respectively, and means disposed in the space
between said two series of tubes engageable simultaneous-
ly with each of said tubes at points intermediate their
lengths, respectively, for simultaneously closing the tubes
of one series along a common transverse line and for
simultaneously closing the tubes of the other series
along another common transverse line, said tube engage-

6

able means being movable progressively aloug the lengths
of said tubes for progressively closing said tubes and
thereby propelling the fluids through their respective. tubes

- for the pumping operation, said supporting means com-

10

prising a series of platens for said -tubes, respectively,
against which said tubes are compressed by said tube en-
gageable means. . R

5. A pump, comprising a series of flexible. resilient
tubes disposed laterally of each other for the delivery of
a plurality of fiuids, some of said tubes having different
internal diameters and different wall thicknesses, respec-

E tively, means for supporting said tubes in szid laterally
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disposed relation comprising a plurality of spring support-
ed members each having a longitudinally extending
groove in which a tube extends, said grooves each having
a depth equal to about twice the thickness of the wall
of the tube therein, means engageable simultaneously
with all of said tubes at points intermediate their lengths,
respectively, for simultancously closing said tubes along a.
common transverse line and movable progressively along
their lengths to simultaneously and progressively close
said tubes for the pumping operation, and means engage-

* able with said tube engageable means for limiting the

tube closing pressure applied by said tube engageable
means to said tubes. T )

6. A pump, comprising a series of flexible resilient
tubes disposed lateraily of each other for the delivery of
a. plurality of fluids, some of said tubes having different
internal diameters and different wall- thicknesses, respec-
tively, means for supporting said tubes in said laterally
disposed relation comprising a plurality of spring sup-
ported members each having a longitudinally extending
groove in which a tube extends, said grooves each having
a depth equal fo about twice the thickness of the wall of
the tube therein, and a roller engageable simultaneously
with all of said tubes and movable progressively along
their lengths to simultaneously compress said tubes for
the pumping operation, said grooves having flat surfaces
along the side edges thereof which provide stops for said
roller to prevent the application of excessive pressures
to said tubes by said roller during the pumping operation.

7. In a pump, platen means for a plurality of re-
siliéntly compressible tubes, said platen means having a
plurality - of longitudinally extending grooves disposed
laterally of each other to receive the compressible tubes
in corresponding lateral relation, means operable in con-
junction with said platen means to simultaneously close
the tubes in the grooves along a common transverse line
and progressively along the lengths of the tubes. for the
pumping operation, said last mentioned means comprising
a series of tube compressing rollers extending transversely
of said grooves.in confronting relation therewith and 'mov-
able longitudinally of said grooves for said pumping
operation, and means operable to engage said pressure’
rollers and limit the pressure applied by said tube clos-
ing means to said tubes after the latter have been closed
for the pumping operation, said last mentioned means
having roller engaging surfaces for limiting the move-
ment of said rollers against-said tubes when said tubes
are closed during said pumping operation,

- 8. In a pump, plateri'means for a plurality of resilient-
ly compressible tubes, said platen means having a plural-
ity of longitudinally extending grooves disposed laterally
of each other to receive the compressible tubes-in cor-
responding lateral relation, the depth of each groove
being slightly less than twice the wall thickness. of the
tube to be positioned in the groove, and means operable
in conjunction with said platen means to simultaneously
close the tubes in the grooves along a common transverse
line and progressively along the lengths of the tubes for
the pumping operation, said last mentioned means com-
prising a series of tube compressing rollers extending
transversely of said grooves in confronting relation there-
with and movable longitudinally of said grooves for said
pumping operation.
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9. In a pump, platen means for a plurality of resilient-
ly compressible tubes, said platen means having a plural-
ity of longitudinally extending grooves disposed laterally
of each other to receive the compressible tubes in' cor-
responding lateral relation, means operable in conjunc-
tion with said platen means to simultaneously close the
tubes in the grooves along a common transverse line and
progressively along the lengths of the tubes for the pump-
ing operation, said last mentioned means comprising a
series of tube compressing rollers extending transversely
of said grooves in confronting relation therewith and
movable longitudinally of said-grooves for said pumping
operation, means providing a resilient force on said platen
means during the operation of said tube compressing
rollers in conjunction with said platen means, and means
operable to engage said pressure rollers and limit the
pressure applied by said tube closing means to said tubes
after the latter have been closed for the pumping opera-
tion, said last mentioned means having roller engaging
surfaces for limiting the movement of said rollers against
said tubes when said tubes are closed during said pump-
ing operation.

10. In a pump, platen means for a plurality of resilient-
ly compressible tubes, said platen means having a plural-
ity of longitudinally extending grooves disposed laterally
of each other to receive the compressible tubes in cor-
responding lateral relation, the depth of each groove being
slightly less than twice the wall thickness of the tube to
be positioned in the groove, means operable in conjunc-
tion with said platen means to simultaneocusly close the
tubes in the grooves along a common transverse line and
progressively along the lengths of the tubes for the pump-
ing operation, said last mentioned means comprising a
'series of tube compressing rollers extending transversely
of said grooves in confronting relation therewith and
movable longitudinally of said grooves for said pumping
operation, and means providing a resilient force on said
platen means during the operation of said tube compress-
ing rollers in conjunction with said platen means.

11. In a pump, platen means for a plurality of resilient-
ly compressible tubes, said platen ‘means comprising a

10
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plurality of individual spring loaded longitudinally ex- -

tending platen members disposed laterally of each other
for the compression of the tubes individually against a
companion platen member and with the tubes disposed
Jaterally of each other corresponding to the lateral "dis-
position of the platens, and means for releasably mount-
ing said platen members in said laterally disposed rela-
tion, and means operable in conjunction with said platen
means to simultaneously close said tubes along a com-
mon. transverse line and progressively along the lengths
of the tubes for the pumping operation.

12, In a pump, platen means for a plurality of resil-
iently compressible tubes, said platen means comprising
‘a plurality of individual spring loaded, longitudinally ex-
tending platen members. disposed laterally of each other
for the compression of the tubes individually against a
companion platen member and with the tubes disposed
laterally of each other corresponding to the lateral dis-

- position of the platens, each of said platen members hav-
ing a longitudinal groove to receive the companion tube,
and means operable in conjunction with said platen means
to simultaneously close the tubes in the grooves along a
common - transverse line and progressively along the
lengths of the tubes for the pumping operation.

13. In a pump, platen means for a plurality of resil-
iently compressible tubes, said platen means comprising
a plurality of individual spring loaded longitudinally
extending platen members disposed laterally of each other
for the compression of the tubes individually against a
companion platen member and with the tubes disposed
laterally of each other corresponding to the lateral dis-
position of the platens, means for releasably mounting
said platen members in said laterally disposed relation,
and means operable in conjunction with said platen
members to simultaneously close the tubes along a com-
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A 8 !
mon transverse line and progressively along their lengths
for the pumping operation.

14, In a pump, platen means for a plurality of resil-
iently compressible tubes, said platen means comprising
a plurality of individual spring loaded longitudinally
extending platen members disposed laterally of each other
for the compression of the tubes individually against a
companion platen member and with the tubes disposed
laterally of each other corresponding to the lateral dis-
position of the . platens, means for releasably mounting
said platen members in said laterally disposed relation,
means operable in conjunction with said platen members
to simultaneously close the tubes along a common trans-
verse line and progressively along their lengths for the
pumping opcration, and means mounting said platen
means and said tube closing means for relative move-
ment toward and away from each other to permit the
mouniing and removal of said platen members.

15. In a pump, platen means for a plurality of resilient-
ly compressible tubes, said platen means having a iplurality
of longitudinally extending igrooves disposed laterally of
each other to receive the compressible tubes in correspond-
ing lateral relation, means operable in conjunction with
said platen means to simultaneously close the tubes in
the grooves along a common transverse line and progres-
sively along the lengths of the tubes for the pumping
operation, said last mentioned means comprising a series
of tube compressing rollers extending transversely of said
grooves in confronting relation therewith and movable
longitudinally of said grooves for said pumping opera-
tion, means for mounting said platen means and said
tube compressing rollers for relative movement to rela-
tively retracted positions for the insertion iof tubes there-
between and means operable to engage said pressure roll-
ers and limit the pressure applied by said tube closing
means to said tubes after the latter have been closed for
the pumping operation, said dast mentioned means having
roller engaging surfaces- for dimiting the movement iof
said rollers against said tubes when said tubes are closed
during said pumping operation.

16. In a pump, platen -means for a plurality of resilient-
ly compressible tubes, said platen means comprising a
pharality of individual spring loaded; longitudinally ex-
tending platen members disposed laterally of each other
for the compression of the tubes individually against a
compenion platen member and with the tubes disposed
laterally of each other corresponding to the lateral dis-
position of the platens, means operable in conjunction
with said platen members to compress the tubes progres-
sively along their lengths for the pumping operation, a
carrier for said platen members, means for releasably
supporting said platen members on said carrier, and means
mounting said carrier and said compressing means for
relative movement to and from relatively retracted posi-
tions.

17. In a pump, first platen means for a plurality of
resiliently compressible tubes, second platen means for
a plurality of resiliently compressible tubes, means sup-
porting said first and second platen means in spaced rela-
tion, and means disposed in the space between said first
and second platen means and operable in conjunction with
said platen means to simultaneously close the tubes pro-
gressively along their lengths for the pumping operation.

18. In a pump, first platen means for a plurality of
resiliently compressible tubes, second platen means for a
plurality of other resiliently compressible tubes, means
supporting said first and second platen means in spaced
relation, and means disposed in the space between said
first and second. platen means and operable in conjunc-
tion with said platen means to simultaneously close all
of the tubes of said first platen means along a common
transverse line and progressively along their lengths for
the pumping operation and to simultaneously close all of
the other tubes along a common transverse line and
progressively along their lengths for the pumping opera-
tion.
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19. A pump, comprising a series of flexible resilient.

tubes disposed laterally of each other for the delivery of
a plurality of fluids, another series of- flexible resilient

tubes disposed laterally of each other for the delivery of |
a plurality of fluids, means supporting said two series of .

tubes in spaced relation, and a series of pressure rollers
disposed in the space between said two. series of tubes
engageable simultaneously with each of said tubes at
points intermediate-their lengths, respectively, for simul-
taneously closing the tubes -of one series along a com-
mon transverse line and for simuitaneously closing the
tubes of the other series along another common trans-
verse line, said pressure rollers being movable progressive-
1y .along the lengths. of said tubes for progressively closing
said tubes and thereby propeliing the fluids through their
respective tubes for the pumping operation.

20. A pump, comprising a 'series of flexible resilient

tubes disposed laterally of -each other for the delivery of
a plurality of fluids; another series of flexible resilient
tubes disposed laterally of each other for the delivery of
a plurality of fluids, means supporting said two series of
tubes in spaced relation, some of said tubes of each serieg
having different internal diamsters and different wall
thicknesses, respectively, and a series of pressure rollers
disposed. in the space between said two series of tubes en-
gageable simultaneously with each of said tubes at points
intermediate their lengths, respectively, for simultaneous-
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tubes and thereby propelling the fluids through their re-
spective tubes for the pumping operation,

21..In a pump, platen means for supporting a plurality
of ‘laterally spaced resiliently flexible tubes, a series of
pressure rollers operable in comjunction with said platen
means and movable longitudinally along the lengths of
said tubes to simultancously olose said tubes along a
common transverse line’ and progressively along the
lengths of the tubes for the pumping operation, and
means operable to engage said pressure rollers and limit
the pressure applied by said tube closing means to said

~tubes after the latter have been closed for the pumping
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1y closing the tubes of one series along a common trans- -

verse line and for simultaneously closing the tubes of
the other series along arother commeon transverse line,
said pressure rollers being movable progressively along
the lengths of said tubes for progressively closing said

30

operation, said last mentioned means having roller en-
gaging surfaces for limiting the movement of said rollers
against said tubes when said tubes are closed during said
pumping operation.
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