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1 |
This invention relates to pumps, and more par-
ticularly to a new and improved peristaltic pump.
Heretofore, sundry devices of this general type
have been proposed, such generally contemplat-
ing the use of a block of rubber or rubber tube
wnich is in some manner alternately compressed
and extended to exert a pumping action on fluid
contained in an opening or passage in, or ad-
jacent the rubber element, the purpose of such

pump being to eliminate the close machining,

tight seals and multiplicity of parts characteris-
ing pumps of the gear displacement type. Un-
fortunately, however, it does not appear that
these pumps have been commercially successful,
the rubber therein usually wearing out at a rate
which makes them impractical for any prolonged
use. The chief factor in this wear is that of heat,
and accordingly, it has been necessary to resort
to expensive gearing down if such pumps are to
be at all usable, the providing of speed reducing
apparatus entailing additional cost and resulting
in limited transfer of the fluid being handled.

An object of my invention is to provide g per-
istaltic pump which consistently operates at high
speeds with small inexpensive motors of stand-
ard design.

Ancther ObJ ect is to provide longer life in such
a device,

Another obj ect i is to meke possible g, mde variety
of operating characteristics including those of

high discharge pressure, and very low suction
pressure in such a pump.

2 |
in Pig. 1, the rlght half of the pump being shown'

- in vertical cross-section: and

-Fig. 3 is an enlarged view 111ustra,t1ng detall

“around the pumping space.

Referring now to the drawing, 10 is a stator
ring of generally T-shaped cross-section, said
ring being- fabricated of metal or other suitable
rigid material. 11 is the pumping element, which
has an approximate Y-shaped cross-section, this
element heing formed of rubber or other elastic
material. 12 is an inside mounting ring, and 13

BT an outside mounting ring, the two co-operating
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A still further object is to provide 51mp1101ty of

construction and therefore cheapness of manu-
facture in a peristaltic pump.

Another object is to make possﬂole economy of
operation of such a device,

Another object is to provide ready accessibility
to the parts of such a pump which are most like-
1y to wear, thereby facilitating repairs when such
are necessary.

Another object is to provide self-sealing means
I a pump of the instant type. =

Another object is to provide an automatic
safety valve in a peristaltic pump.

‘These and other objects made apparent through
the further progress of this specification are ac-
complished by means of my peristaltic pump, a
full and complete understanding of which is
facilitated by reference to the drawing herein
in which:

Fig. 1 is a view in side elevation of the pump
mounted on a motor, the upper half of the pump
being illustrated in vertical cross-section:

Fig. 2 is an end eleva.tlon of the pump shown

)
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in g manner explained hereafter. 14 is an inner-
ring assembly consisting of a sleeve and inner-
flange 19, and a press on outer-flange 16, and {6¢
is an inner sleeve which is bonded strongly to the
inner diameter of rubber element (f. 17 is an
eccentric, mounted in conjunction with eccentric
bearing (8. Elements 19 are main fastening
screws holding together the pump assembly.

20 is the end-bell of a motor 21, to which the
pump proper 1s attached through mounting
screws 22. 23 indicates the motor shaft, which
is positioned in operative relationship to motor

shaft bearing 24.

A tension relief hole 25 is cored through the
rubber pumping element | I, the function and op-
eration of which aperture will be explained in de-
tail at a later point in the instant specification.

26 is an inlet port through which a fluid (either
liquid or gas) enters the pump proper, and 21
is the outlet port through which such fluid is
ejected after having passed through and been
boosted by the pump. |

28 is a blow-by barrier, Wthh will also be de-
scribed and explained at a later point herein.

In assembling my peristaltic pump, stator ring
[0, rubber pumping element i, with  the as-
soolated sleeve 16a; inside mounting ring 12, and
cutside mounting ring 3, are clamped together
into an assembly by means of the four main
fastening screws {9. The relative dimensions of
these parts are such that when the assembly is

~made, the inside mounting ring 12 and the outside
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mounting ring {3 serve to tightly clamp the pump-
ing element i{ hermetically to the stator ring 0.

In this connection, it will be noted that elements
i2 and {3 are provided with sloping faces 12a
and 13a, which mate with corresponding slopmg
faces on element i, and as the assembly is pulled
together not only is said rubber element pressed
Imwardly and sealed against stator ring 10, but
it is also drawn outwardly against such ring. This
wedge action has the advantage of not only pro-

viding a more secure seal, but 1t also prevents any
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inward displacement of the rubber resulting from
the squeezing-up action of the pumping operg-
tion.

Inner assembly 14 is likewise firmly clamped to
the inner periphery of rubber pumping element
(1, this clamping being effected by having the
cuter flange {6 form a press fit on the sleeve 19,
said outer flange being pressed on to said sleeve
with sufficient force as to give. the desired clamp-
- Ing action against the inner periphery of pumping
element 1. It will be noted that elements:.i5
and {6 are provided with sloping faces 15a and 1bb
at the points whnere said flanges contact comple-
mentary suriaces of rubber-eiement {4, so that as
the flanges are pressed inwardly they exert a
strong radial pressure to hold element {1 strong-
ly against the Inner sieeve 1bg, this minimizing
any possibility of the rubber pulling away from
said sleeve.

It 1s necessary 1o the proper operation oi the
rhump: and to 1ts: convinued-life that the fasien-
ing of the pumping element fo.the stator and to
the-1nner ring.assembiy 14, be very -secure; and
the means illustrated-in the drawing for accom-
plishing this result are by mechanical clainping.
.Suchr clamping ;may. be supplemented, however,
by binding or-cementing the rubber. to all ad-
- joining metal parts, or it i1s practical in-some ap-
plication, . to substitute. cementing or bonding
~material for the. mechanical clamping method
. which is shown-herein for illustrative piurposes.
Aavancages of the instant arrangement lie in
-ready.dissembly. of .the pump. and replacement
-0 any worn or broken part in a minimum of
- Time, . Life tests to date indicate, however, that
- replacement of any parts. is likely to.be required
- atb Infrequent intervals.

- Coutinuing further.with ithe.-instant assembly,
bearing ¢ is pressed into the sleeve and inner
flange 15, and in turn eccentric 17 is fitted into
the inner. diameter of said eccentric bearing, the
.eccentric, itseli, -being -mounted on the end of
motor. shaltt 23. Hence, it-is apparent that when
.8al1d. motor.shait rotates, the eccentric ‘i1, act-~
ing torough ifs associated bearing,- will- cause
- the.inner ring.assembly{c generate an eccentric
motion,- and since .the..inner ring assembly -is
- rigidly: .fastened. to the :inner periphery.-of the
pumping. element. i1, -such -eccentric. motion :is
~and must.be translated.to -the inner part of said
~elastic. cement (.
-~ .In this connection-reference:is now specifically
directed 1o Fig. 3 of the drawing, -where it will
ke seen that the eccentric .motion-of the inner
part cf the rubber pumping element will result
inn.the -inside -pumping face of -said--element- {1
speing . automatically drawn away from and then
-pressed. .against the.-pumping : face -30 -of - the
_stator ring {0. . It is further apparent that,-due
.10 - the eccentric nature. of the motion, this
Squeezing gction beiween the rubber-and metal
pumping faces: will advance progressively: and
~Yotatively in the.direction -of the -rotation of the
~motor, as suggested by the arrow on-Fig.: 2-of the
<drawing,; thus setting -up a peristaltic -action
~which resulis.in a fluid being drawn into the de-
vice through inlet -port 28 and carried arcund
-and-discharged -through -outlet port 27.
-~ Referring again-to-Fig. 3, it-will ke noted that
-‘the pumping face of the rubber-element, when
--nov distorted-in-either direction by the eccentric,
18 flat; and deflection -accordingly takes place in
“both. directions from the flat position shown by
--the -solid line of -the drawing. -Maximum out-
ward-deflection is-suggested-by the curved- dot-
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ted line of the figure and the concave shape of
the pumping face 30 of the stator ring {0 is so
dimensioned that it permits a full inward de-
lection of the pumping face 29 of {1, minus a
5 small factor which is provided to allow the rub-
ber to squeeze up tightly against the pumping
face 38 of ring 13. This concave shape of the
. pumping face of the stator ring is important, in
- that it increases the.cross-sectional-area of the
opening very substantially, thereby increasing
Lthe capacity of the pump; and what is possibly
..more.important, also permits the inward deflec-
tion of the rubber without undue distortion
.thereof.  This factor, resulting in reduction of
15 -heat, and hence .in greatly increased life of the
~rubber element-and the pump itself.
.Consideration is now directed to the specific
shape of sald pumping element {1, it being ap-
.parent that the portion 31 thereof which forms
the base and stem of the Y suggested heretcfore
-1s-proviged- with- a:narrowed:section- 32, and the
-'Width: across-this-section: relative. to the width: of
pumping.face 28 and. fo the-width.of the rubber
:gripped in the:inner ring assembly {4, is: of con-
25 . -siderable-importance.  The widith of 'said nar-
~YOW -Sectuion 32 -is; preferably slightly less than
-that of :the :pumping face 25 so that-when: the
--e¢cCentric draws.the rubber.away from this point
-as.established when the element: is:in. a “neutral”

| - |
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30 -position, the: motion is-ftaken-up:in -the bending

0f -the rubber:at the cuter edges:of the pumping
-face,-and little.actual. stretching -of - the rubber
waccerdingly .occurs. Upon: gnalysis, -it .will -be
.iseen;that. 1f section:- 32 'were-made as wide or
35--wider :than the -pumping face, -it- would -mean
-.that. there-would ocecur-.a. stretehing: of the rub-

s ber itself at.the:ocubside. edges, resulting both in
cseveres; stress:on- the: rubber : itself, .and. on the
-connection: between the rubber.and stator ring

- 40: 48, with:undesirable - heat and wear consequences

a8 pointed;out:heretofore. |
It:has:also been . found possible to control the
smaximume - pumping - pressure . of - the pump by
-eontrolling. .the width . of -this :narrow section.32
+5 Telatlve to the-width. of the pumping face. ' For
example, 1t will be seen that if said neck.section
Ascmade ; VEery. .narrow,..as compared . with-. the
pumping face, there will be areas at .the.outer
c-edge;of said face. where:the rubber.does not.have
5o--the direct:pressure.of :the eccentric .squeezing ‘it
-against the pumping face 30.0f the stator ring,
and when this occurs, the.only.-resistance to0.a
bacRward :fiow..or. leakage of the liquid or: gas
.1heing nandled -by.:the .pump: is.by virtue of the
£ hardness or elasticity-.of the-rubber -itself. By
svarying:othe owidthoof. sectioni32. and by using
rubbers of varioiis hardness-and elastic charac-
wferistics, it-has:been found practicable to build
pumps | which . will :idevelop pre~determined
go- Maximunt. pressures,. at-which pressures-the fluid
being pumped overcomes the resistance-of  the
rubber:at the:outer-edges. of the pumning- sur-
faces and blows by, thus creating an sutomatic
safety..valve in:the-pump by means of which it
65 Protects itself.against-destruction in the event

-of.a. blockage. of discharge.

" The -width: of ‘the-inner periphery-of the rub-
- ber-pumping: element -which is clamped- to. the
inner ring assembly- 44-is made. wider than ‘the
70 -Width «of section- 32. ' This is'an important fea-
ture in that it provides for a slisht flexing of
-‘that part-of-the-rubber which is clamped in the
~inner -ring -assembly, which flexing . has .been
found: essential ;in_preventing relative motion

75~ between the flanges of said inner ring assembly
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and that portion of the pumping element |1
which they grip. Any such relative motion be-
tween the inner ring assembly and the rubber
pumping element results in a rapid wearing
away of the rubber, and accordingly, the pecu-
“lilar cross-sectional shape of the pumping ele-
ment as described herein and arrived at only
through considerable experimentation and re-
search, is of great importance in securing a
pump of satisfactory characteristics, including
particularly, but not limited to long life.

Finally, it will be noted that adjacent to the
- points where clement |1 is gripped by surfaces
19a¢ and {8b, there is formed generally circular
cut-out portions 32a which provide relief pockets
alt these points into which the rubber of base
member 3i, and to a lesser degree narrowed
section 32, may displace during the pumping
operation, this having been found desirable in
preventing wear at these points.

‘A blow-by barrier 28 (Fig. 2) is provided be-
tween the inlet and outlet ports, the purpose of
this barrier being to prevent fiuid from short
circuifing across between the inlet and outlet
and negativing the effectiveness of the pump.
- Said barrier 28 is provided by forming element
i with a wedge-like rubber projection which
its snugly into a complementary notch formed
in the inner surface of stator ring 1§, and when
the assembly is clamped up the squeezing action
- of the inside mounting ring i2 and the outside
ring (3 causes the rubber to expand in the bar-
rier notch, thus effecting a hermetic seal against
undesired short-circuiting of fluid.

A tension relief hole 25, which is also an im-
portant feature of the instant pump, is made
necessary by the blow-by barrier 28, since at this
- particular point the eccentric motion or the pull-
ing away motion of the rubber is firmly resisted
by the above described gripping of the barrier
in stator ring {0. Tension relief hole 25, how-
ever, provides o means for eliminating this direct
pull on barrier 28, it being apparent that atf
this point, the pulling away motion only results
in the deformation of the tension relief hole
withh a consequent rellef of stress on the barrier
ivself,

It will be noted that a feature of the instant
pump resides in the fact that when not run-
ning, it is automatically self-sealing, eccentric
IT and associated structure so bearing on pump-
ing member (i as to always press a portion of
the inner face 28 of said pumping member
against concave face 38 of stator ring 10, thereby
- effectively blocking and sealing the fluid passage
at sucih point. The advantages of this arrange-
ment are at once obvious to those skilled in the
pumping ari, and the broader field of hydraulics.

From the foregoing, it is apparent that I have
disclosed and described a new and unique peri-
staltic pump which not only will develop a very
high pressure on the discharge side, but also a
pump having a positive suction, the weight of
the walls of the rubber pumping element f{i,
coupled with the forced suction resulting from
the pulling away action caused by the eccen-
tric, making it possible for this pump to draw
very high vacuum-—as for example, in excess of
twenty-nine (29) inches of mercury.

‘"That my pumnp will handle liquids of all vis-
cosities and gases with equal facility,

That its design is such that the fluid being
pumped does not come into contact with the

rotative elements and therefore no expensive or

-
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costly-to-maintain, power- consuming seals are

required.

That this pump works with good emmency at
rotative speeds as high as 3,500 R. P. M., thus
permitting direct coupling to small motors of
standard design.

That a wide range of performance charac-
teristics are made possible in my pump through
dimensional changes in the rubber pumping ele-

‘ment and/or changes in the characteristics of

the rubber or other materlal from which this

- element is fabricated.

16

That 1t is possible to design this. pump to a,
maximum operating pressure upon which fluid
will simply blow by and thereby act as an auto-
matic safety valve, this feature making it un-
necessary to equip the pump with the conven-

- tional spring-loaded by-pass which is a costly

20
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and not always sa,tlsfactory feature of many
Small pumps.

That the instant peristaltic pump is suscep- -
tible to extreme cheapness in manufacture, all

parts being of such a nature that close machin-

ing tolerances are not necessary, it being pos-
sible and practical -to make all parts of the
pump except the eccentric bearing by such
economical manufacturing processes as stamp-
ing, molding, or die-casting. |

"While I have disclosed ahd described herein
one embodiment of my invention, such action
is not to be taken as limiting in any way, but
on the conirary is purely illustrative, it bemg
intended that the appended claims shall be in-
terpreted, and given a construction and scope
fairly in keeping with my contribution to the art.

I claim: |

1. In a device of the ch&racter described, in
combination, a source of power, and a pump
operatively engaged therewith, said pump com-
prising a rigid stator ring of geaerally.T—sha,ped
cross-section, a flexible circular pumping ele-
ment of approximate Y-shaped cross-section
mounted adjacent said ring, an inner ring as-
sembly securely engaging the lower portions of
sald Y-shaped pumping element, an inlet and
an outlet for the pump, and an eccentric en-
gaging said inner ring assembly, movement of
the eccentric alternately compressing and ex-

- bpanding the pumping element, thereby driving

50
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o fluid through the pummn.

2. In a device of the character descrlbed in
combination, a source of power, and a pump
operatively eéngaged therewith, said pump com-
prising an outer circular stator ring, an inner

- Tubber pumping ring, an aperture in said pump-
~ing ring, means for alternately compressing

said pumbping element against the inner sur-
face of said stator ring and drawing said pump-
Ing element away from said surface, an inlet
and an outlet for the pump, and a blow-by bar-

rier formed integral with the pumping element
and seating in a notch formed in the inner

peripheral dimension of said stator ring, the
barrier automatically disengaging itself from the
notch at a pre-determined pressure, permitting
fluid being handled by the pump to blow by a.t
such time.

3. In a device of the character descrlbed in
ccmbination, a source of power and a pump op-
eratively maunted therewith, said pump com-
prising a circular metal stator ring of gener-
ally T-shaped cross-section, a flexible circular
pumping element of approximate Y-shaped
cross-section disposed in sealed relationship with

75 sald stator ring, an eccentric positioned within
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+said pumping::element-and in;contact.therewith,

an inlet and an outlet for the pump, movement

sof-the:eccentric-.causing--the -pumping : element

-10" be| progressively.-contracted: and- expanded,

ithereby:impelling: a-fluid :through:the pump.

4. In a device of the character-described, :in
-.eombination,:a:.seurce of ~power,.and a:pump
roperatively -engaged -therswith, saidpump: com-
< prising astator ring-of generally T-shaped ¢ross-

wseetion,~asrubber ypumping element: associated
-therewith, ;said pumping element:-having: an.ap-

proximate Y-shaped cross=section;.and an eccen-

* triccmounted.ddjacent said:pumping, element, an
~inlet:and: an-outiet:for:-thepump, the movement

-of.the-eccenirig.causing the pumping element to

1he progressively.compressed and: expanded, there-

-thy (impelling:.a: fluid  through .the pumbp.

©5. In -a device of the character desecribed, -in

«-combination; a-souree of:power, and g pump Oper-

atively engaged therewith, said pump comprising

~gr-rigid stator .ring,- a ‘fleXible circular pumping
-element ' of*-approximate - Y~shaped ' cross-section

~mounted- adjacent -said ring, an inner ring assem-

ibly securely engaging -the-lower portions-of said
¥Y-shaped:-pumping:-element, -and -an - eccentric
operatively -engaging -said inner - ring assembly,
-an-inlet: and-an outlet for the pump; movement
of the eccentric alternately compressing and ex-
C-panding: -the -pumping--element, thereby driving
-g - Auid-through 'the -pump.
- 6..-In a -device of~the ‘character described, in
~~gombination; a source of power, and & pump oper-
-gtively engaged therewith, said pump comprising
-ga-stator ring; a-fiexible circular pumping element
of generally Y-shaped cross-section mounted ad-
jacent said ring, an inner ring assembly securely
—engaging the lower portions-of said pumping ele-
~ment, and an eccentric operatively engaging said
Cinner-ring assembly, an - inlet and an outlet -for
“the pump; movement of the eccentric alternately
compressing and expanding the pumping element,
“therepy driving-a-fiuid through the pump.
7.°In a device of the character described, in
- combinatvion, & source of power, and a p_ump
-operatively engaged therewith, said pump com-
“prising-an outer circular. stator ring, an inner
- rubber - pumping - ring,. a tension relief hole in
sald . pumping ring, means for alternately com-
- pressing-sald pumping element against the inner

surface of said stator 'ring and drawing said

‘pumping -element away’ from -said surface, an
inlet and an-outlet for the pump, and g -wedge-
Shaped-blow=by barrier formed integral with the
~pumping element and seating in a notch formed
‘irr'the inner peripheral dimension of said stator
- ring, the barrier automatically disengaging.itself
‘from-the notch at pre-determined pressures, per-
~mitting fluid being handied by the pump.to blow
by at such time.
~8.)In a.device of the- character Lesecribed, in
‘combination, a source of power, and a pump
-operatively engaged therewith, said pump .com-
-prising - an outer--circular stator ring, an inner
“rubber pumping ring, means for alternately com-
-pressing-said pumping element against the inner
-surface of -said- stator ring and drawing said
pumping element away from said suiface, an
~inlet and-an-outiet for the pump, and a blow-by
-barrier formed -integral with- the pumping ‘ele-
ment-and:seating -in- a-noteh formed-in the inner

8

- peripheral dimension of ~said<stator ring,.the

~parrier automartically: disengaging - itself :from the

~noteh -at pre-determined -pressures, . permitting
- fluid being -handied by.the pump.tc blow by at

--such -time.

~9..Ina-:device of :the character described, a

rubbker cperistaltic -piston, comprising .a. ring of

- generally Y-ghaped -cross-section, the:stem: of

. the Y:being narrower than the upper arms there-

10

of, .there -being. sloping anchoring :surfaces:on

- sa2id arms;an inlet-and an-outiet .communicating

- With sald-piston,megns including a central eccen-
stric.for motivating -said piston, a circular-stator

15"

ripng surrounding said-piston, and means:hermeti-

edlly-sealing-the-outer peripheral margins-of. the

zpiston, -with: . the stator -ring, said:means.com-
L DrISINEgtwWo -casing:halves, and means for.securing
wsald halves: together and-against the: outer:edges
-.0f said .rubber: piston.

20

10. In a device.of the.character described, a

-Tubber peristaltic -pumping: element,  comprising

asring-of sgenerally -Y-shaped cross-section, the
sstemocithe v being narrower than the upper
~arms thereof, an:inlet and an outlet commiinicat-

25

Ing with said pumping-element, means including
a:ceniral:eccentric for motivating said element,

s arstator ring surrounding: said pumping: element
and: being: hermetically sealed thereto, a: groove

a0
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inesaid:stator ring, . and:.a.peripheraligroaove: in
qwsaid pumping element,..gaid .. latter .eroove .co-

soperating with the groove:of ;the stator ring .in
- pumpingiliguid by . peristaltic action.

11 Axflexible pumping element:for.a peristaltic
pump, comprising . a eircular -ring :of -generally

sYi-shaped: cross=section, :the: stem of :the Y being

cnarrower than the upper. arms thereof.

.12, Jdnea deviee for. pumping fluid by a peristal-

~lie-lke action,.a grooved flexible pumping ele-
sment, means for.substantially deflecting only the

40
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zpottontof the groove.to squeeze fiuid progressively
winthe.groove, and means: confining -the fiexing of
cthe: pumping. element ito- Substantially only -the
immediate-portion.of:the groove: being acted upon

Jb‘jf.ﬂ&ld first.mentioned means -during- a given
+:phase.of the pumping operation.

k3. Incadevice :of .the.character descrlbed a
rubber pumping element comprising a circular
crubberaring: of :generally -Y.-shaped Cross-section,

casblowsbhy barrier formed :infesral with said ring

on:the:outer peripheral. edge thereof, and.a ten-

wsionreliefr:hole formed in:the . pumping :element
-adjacent said safety. barrier: an inlet and.an out-
~Jet-communicating: with-:said pumping..element,

55
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~and. means. for.automatically. .compressing .and
-gistending: said element . to -effect pumping by

peristaliic.action,;-whereby arminimum of stress-
‘ing. and:distending- of:-said rubber .pumping. ele-

- ment.is.present in-establishing and maintaining
such action.

BRUCE G..COPPING.
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