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8 Claims.
This ifivenition relates to PUMpPs and more pai-

ticularly to: pumps for delivering Gositively very

small quantities of firids.
One object of the inventioH is €6 provide a

pump whiéh will be adapted tg deliver simall.

positively-measured quantities of fquids With-
out resorting te mechanising having pait§ t6o
sinall to be made by ordmary engmeelmg man-
ufacturing: methods. Oné of the main difficil-
ties which arises in providing such a plthp is
the leakage of the liquid and, obvicusly, theé
fewer leakage paths there ave the beifé¥. Ohne
of the main leakage paths. in a. plunger type of

pump.is bétween the pliihger and it§ ¢yliider or

past its stuffing box if such i§ fitted.

According. to the present inventién, a. pump
is characterized: by the feature that the pumping
operations are carried out by at ledast one hollow
collapsibié and expansible bUmping meémber ar-
ranged within a. container for flilids, means for
causing. the pressure of the fluid within. the c¢on-
tainer to fluctuate so to cause the collapsifig and
(or) expanding of the member in order to change
the contairer volume of the member, an inlet
valve for permitting fiuid from a supply source

to enter the member when the latter is expanded .

and an outlet valve for permitting fluid, deawn
into-the member when. the member is expanded
t0. be discharged from the member to. thé. place
of use of the fluid when the member is colla;psed

The said collapsible and expans1ble holfow
member may take various forms
it may consist of a bellows-like device, a. tube of
elliptical. section, which may either be stralght
or curved in the manner of a. Bourdon: tube.

By the use of such a pumpmg member; not only -

is the principal leakage path eliminated, but stop
means may be prov1ded for limiting its travel
or pulsation se that its dlsoharge per pulsation
may be reduced to some predetermined and ex-
ceedingly small quantity. In this way, a pump
having an extremely small delivery can be con-
structed without resort to parts too small. for
satisfactory manufacture.

As mentioned above, according to the present
invention, the said hollow pumping member is
expanded and. collapsed by ﬂuctuatmg fluid pres-
sure, such as hydraulic, acting upon the mem-
ber, and in order to accomplish this, the mem-
ber is arranged within a pressure tig'h‘t container
wherein the pressure may be fliictuatéd through
a predetermined range.

Such an ariangement has several advantages.
For example, it permits a mu1t1phc1ty of collaps-
ible and expansible pumpmg elements, edch ca-

For. example,.

_turdbie size.
- fliictiiating  pressiire,

pable of extreimely smgll discharge; to° be housed
within one container, the pressure within which
cai ke ﬂuétuated by & sifigle pumip’ of manufac-
Turther, by liniting' the rangé of
the  rhaximum préssure
agdifigt which edch individual p‘umpmg element
wiil delivér, mady be liffited to sonis safe figuie §6
thut, shiolld a deliveéiy: pipe beconié clogged Up,

. foif example, the pressiré will not biiild Up ubitil
b“ fracture takes place.

1fi addition to the stop means isterred to above,
the fliid. discharge per. pulsation riay be coti=
trolled By varying the desigii of the pumpmg

.. Mi&inbsr, THis; If tHe ¢ase of 4 tiibe 6f elliptical
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sectiofi, the amcunft of dischatge peyr plilsation i§
aﬂ‘ecfed By the 16ngthH of the tube, the size and:
shape &f 'it§ cross seéction snd. 4186 the ‘thitkness’
of its Wwalls; T tlhie €456 of & bellows device, the
dischaige i dffécted by the diaitister, the rtiii-
Ber of €ohvoliiticns and the thickness of the 1Md-
terial.

TWo cohstriictiondl forms of the préesént ih-
vention, beth applied t6. apparatius Stiitablé. for &
mulh-pomt forced lubrication system, afe showd,
By way of example With réference tg the accori-
panying. drawings, whereofi—

Fig. 1 is.a sectional view of & multlple puinp
unit. wherein the collapsible and expansmle
pumpmg membel§ ¢onsist of bellows dévices: aid.

Pig. 2 i§ & Sectional view of a modifiéation if
which. the pumping. menibers consist of curved
ell1pt1ca1 tubes.

Referrmg to Flg I—

A number of hollow, metallic collapsmle mem-
bers | dre mounted inSide a. pressure- tight con-
tainer 2. These coliapsible members are. in the
form of bellows as. prevmusly mentioned.

Bach bellows is fitted. with an adjlstable stop
means,. comprlslng a-screwed plunger § ha,vlng g
head 4 adapted to bear on the bottom (A of the.
bellows to limit the col]apsmg movemeént. The
plunger 1s screwed 1nto a hole 5 m a hollow hous—

the cover T of the container, and the- plunger

gy b adjusted axislly and fi%ed in it§ adjusted

positioni By 4 locknut 8- The plungér i§ formed
With & sqtigreend 9 which i is arrainged i a hollow
cap’ 19 seréwed into & hole in the: cover. THe-
coritdiney’ volurhe of egch belloWs is arranged to
comnruiicate through a4 Cross bassage I and &
vertical passdge 12 in the housing with a springs
urged- outlet valve' I8; past whieh' oil- may be- dise
charged through &' pipe 14 to 4~ place of use' wHaH
the belloiws collapses: The sdid container: Yol

ume dls6- communicates with' an inlet valve 15




2 o .
tnrough which a fresh chdrge of oil is admitted
when the bellows expands, the oil being taken
through a pipe 16 from an oil supply source 17 ex-~
ternal to the pressure tight container 2 but ad-
jacent thereto and integral therewith.

The fluctuating pressure is provided by a single
pump, hereinafter called the “main pump,” com-
prising & plunger 18 operating in a cylinder 19
integral with the container 2 and oil supply
source 17,

This pump cylinder 18 is provided with an in-
iet port 20 adapted to be uncovered by the plung-
er 18 at the end of its outward or suction stroke.
There is no discharge valve in the ordinary sense
of the term, but a relief valve 21 is fitted between
the pressure-tight container and the oil supply
source 11 such that should the pressure in the
former rise beyond a predetermined figure, the
valve allows any excess oil to return to the supply
source. The pump plunger is pressed outwards
by a spring 22 and operated by a rotating shaft
23 and eccentric or cam 24.

At the outward end of the inlet stroke of the
plunger 18, the inlet port 20 is uncovered and
oil from the supply source flows into and charges
the cylinder 19. On its inward or discharge
stroke the plunger first closes the inlet port 20
and then forces the entrapped oil forward through
a port 25 into the pressure-tight container 2, rais-
ing the pressure in the container and at the same
time collapsing all the collapsible bellows | and
discharging a predetermined quantity of oil from
each. If, as will generally occur, this takes place
before the main pump has finished its stroke, any
excess oil delivered by the latter will pass through
the said relief valve 21 back to the supply source
11. On the next suction stroke of the main pump
this amount plus the amount discharged by the
bellows will pass once again through the inlet
passage 20 into the pump cylinder and the cycle
will be repeated.

The construction shown in Fig. 2 is similar to
that shown in Fig. 1 in that it comprises a pres-
sure-tight-container 2A which is closed by a cover
1A and is integral with an oil supply source {TA.
A hollow housing A is attached to the cover 1A
and spring-urged inlet and outlet valves 15A and
{3A are also fitted. The outlet valves provide
communication with outlet pipes 14A leading to
the place of use of the oil and the inlet valves
connect with the inlet pipes (6A leading from the
supply source 1TA. A relief valve 21A is also
fitted. . Instead of bellows devices, however, use
is made of curved metal tubes 26 of elliptical sec~
tion resembling Bourdon tubes. The upper end
of each tube communicates with the passage 1A
in the housing 6A while its lower end is closed
by & cap 21. As in the preceding construction,
the apparatus is provided with a main pump
comprising a plunger 18A slidable in a cylinder
19A, an inlet port 20A providing communication
between the interior of the cylinder and the oil
supply source 1TA when the plunger is at the end
of its suction stroke, and an outlet port 25A pro-
viding constant communication between the cyl-
inder and the pressure-tight container 2A. The
plunger is operated by a cam or eccentric 24A
mounted on a.rotating shaft 23A. On the dis-
charge stroke of the plunger 184, oil under pres-
sure is forced from the cylinder 18A through the
port 25A into the container 2A. The pressure of
the oil in the container alters the section and
shape of, and collapses, the tubes 26 thereby forc-
ing oil from the tubes into the hollow interior of
the housing 64, and thence past the outlet valves
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13A through the discharge pipes 14A to the place
of use. Towards the end of the discharge stroke
of the plunger {8A after the tubes 26 have col-
lapsed any excess oil delivered is discharged back
to source via the relief valve 21A. When the
plunger 18A is moved in the opposite direction,
however, the pressure immediately drops, the
tubes 26 again expand and oil is drawn from the
oil supply source {TA through the pipes 16A and
past the inlet valves (5A into the interior of the
housing 6A and into the tubes 26 to replace that
previously expelled from the latter. At the end
of the suction stroke, the inlet port 20A is once
more uncovered and the pump chamber is replen-
ished as previously explained.

The tubes 26 could be straight instead of being
curved. Whatever form of pumping member is
used, however, it is desirable that the whole of
the internal container volume of the member with
its associated passages from the inlet valve to the
discharge valve should have an upward trend to-~
wards the latter so that any air which may gain
admission can find its way past the discharge
valve by levitation.

Stop means (not shown) may be provided for
limiting the collapsing of the elliptical tube and
such means may be adjustable. -

In the construction shown in Fig. 1, the stop
means 4 may be external to the collapsible mem-
bers, limiting their free shape, instead of limit-
ing their collapsed shape internally as shown.

The main pump may draw fluid from, and dis- -
charge fluid past the relief valve 21 or 21A back
t0, a supply source separate irom that from which
the collapsible members draw their supply, and
the main pump may itself be separate from either
the supply source or the pressure container and
connected thereto by pipe connections.

It will be understood that the pump may be
constructed in the form of a multiple pump unit
as described above, which comprises two or more
collapsible and expansible or flexible pumping
members, or it may comprise a single pumping
member. A multiple pump unit may comprise
one or more main pumps and the pumping mem-
bers may be arranged in the same or in indi-
vidual pressure-tight containers.

I claim: .

1. A pump comprising a pressure type container
for fluids, at least one hollow collapsible and ex-
pansible pumping member within said container,
a source of fluid to be pumped, at least one main
pump which receives fluid from said supply source
and forces it into said container so as to cause
the pressure of the fiuid in said container to
fluctuate thereby causing said member to collapse
and expand to change its container volume, at
1east one hollow housing associated with said con-
tainer having an inlet port and an outlet port,
check valves controlling the flow of fluid through
said ports, said member being mounted to com-
municate with the interior of said housing, and
means connecting the inlet port with said fluid
source.

9. The combination set forth in claim 1 wherein
said hollow collapsible and expansible pumping
member consists of a bellows device.

3. The combination set forth in claim 1 wherein
said hollow collapsible and expansible pumping
member consists of a tube of elliptical section.

4. The combination set forth in claim I includ-
ing stop means positioned to limit the extent of
movement of said pumping member, so that its

- discharge per pulsation may be reduced to some

predetermined and small quantity. '
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5. The combination set forth in claim 1 wherein
said hollow collapsible and expansible pumping
member consists of a bellows device, and including
stop means to limit the extent of movement of
said bellows device.

6. The combination set forth in claim 1 wherein
said hollow collapsible and expansible pumping
member consists of a bellows device, and including
adjustable stop means to limit the extent of move-
ment of said bellows device to any desired and
predetermined amount. .

7. The combination set forth in claim 1 wherein
said source of fluid is in communication with the
main pump cylinder through an inlet port con-

3

10

3

trolled by the pump plunger, and wherein the
main pump cylinder is in constant communication
with said container through an outlet port.

8. The combination set forth in claim 1 wherein
said source of fluid is in communication with the
main pump cylinder through an inlet port con-
trolled by the pump plunger, and wherein the
main pump cylinder is in constant communica-
tion with said container through an outlet port,
and including pressure-relief means in said con-
tainer to allow any excess fluid to be returned to
said source whenever the pressure in said con-
tainer rises above a predetermined value.

CAMILLE CLARE SPRANKLING LE CLAIR.




