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This invention relates to a pump and particu-
larly to & pump adapted to deliver a small quan-
tity gr fluid under great pressure and with great
speed.

8 1t has for one object to provide & pump in which
the mechanical shock due to the movement of
the pump and its driving mechanism is reduced
to a minimum. Another object is to provide a
pump in which sliding surfaces within the pres-

10 sure chamber are eliminated. Another object is
to provide a pump in which the walls or a part
of the walls of the pump chamber are elastic.

Other objects will appear from time to time
in the specification and claims.

The invention is illustrated more or less dia-
grammatically in. the accompanying - drawing,
wherein—

Figure 1 is & longitudinal section through the
pump;

Figure 2 is a transverse settion taken at line
22 of Figure 1;

Tigure 3 is a transverse seciion taken at line
3—3 of Figure 1.

Like parts are designated by like characters
throughout the specification ard drawing.

A is 2 pump or housing base.. It may be mount-
ed upon any suitable support and may, for exam-
ple, be mounted upon, an engine for which the
pump is adapted to furnish fuel. The base A is
provided with one or more upstanding bracket
members Al upon which collars A? may be re-
movably fastened in any suitable manner.

B is a pump tube. It is preferably formed of
a relatively flexible tubular member which may
E hs gvzl in cross section as shown throughout a
portion of its length. At its ends, for conven-
ience, it may be rounded in cross section, as indi-
cated in Figure 3 at the portions B, B!, At each
end it is preferably exterierly threaded as at B2,
Upon one end is threaded a collar B? which re-
movably engages. and holds in position a dis-
charge valve assembly. At its other end a collar
Bi is removably mounted and this collar holds
in position an inlet valve housing and assembly.
C.is a discharge valve housing provided with
un opening to the interior of the tube at C! and
having a valve seat C3 formed adjacent said open-
ipg. A valve C3 is positioned within a hollow iix
the housing C and the valve may move into and
out of & seating position on the seat C2, A spring
C# which bears at one end upon the valve C3? and
at the other upon & perforated connecting plug
C5, normally holds the valve seated. A discharge
conduit- C® may be fastened to the plug C5 by &
55 collar C7 in any suitable manner or a discharge
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connection of any suitable nature might be pro-

vided.

D is an inlet valve housing within which &
valve Db is positioned. - The housing is formed
with & seat D3 upon which the valve may be L J
seated. A spring D° tends normally to hold the
valve seated. The spring, as indicated in Figure
1, bears at one end against a spider E, which is
supported from the housing D. ’

F is a rocker clamp, positioned about the tube 08
As indicated particularly in Figure 2, the clamp
is hollow and the hollow portion of the clamp is
appreciably larger than the outside diameter of
the tube so that the rocker clamp surrounds and
fits loosely about the tube. The clamp is fitted TO
with.an outwardly projecting member F1 to which
a connecting rod or other suitable member 2
may be attached. This rod is moved backward
and forward in the direction indicated by the
arrows in Figure 2 to shift or oscillate the rocker k{ ]
clamp.

Positioned within the rocker clamp and con-
tacting the spring pump tube B is a plate G.
This plate may be concave on one side as at G
to correspond more or less to the shape of the 80
tube and it may have a hollow on its opposite
side as at G3. The plate is preferably of such
size that its edges or sides are normally out of
contact with the interior of the rocker clamp.

Intermediate the plate G and at one end of 88
the concavity formed in the rocker clamp and
preferably resting within the hollow @3, is a block
H of generally oval cross section,

‘Within the tube B is positioned a pair’ of stift
plates I, I. As shown, these plates are prefer-
ably flat on their interior faces and on their out-
sides they correspond to the inner surface of the
tube B against which they lie, Between the stiff
plates I there are mounted a plurality of slight-
ly flexible corrugated plates or members n n,
These members tend to retain their curvature
or corrugation and their number and proportions
are such that they exert a pressure against the
plates I and consequently against: the  tube B
and force it outward, tending to expand or in-
crease its minor axis.

1t will be realized that whereas I have herewith
shown and described a practical operative device,
nevertheless many changes might be made in
the size, shape, number and disposition of parts
without departing from the spirit of my inven-
tion and I wish, therefore, that my showing be
taken as in a sense diagrammatic. Particular-
1y the form of the springs, such as the corrugated
shests I! within the fube, might be almost in- 110
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2 , , |
finitely varied and any sufficiently stiff spring
form or spring member might be substituted for

the corrugated or bent sheets shown.
The use and operation of my invention are as

The pump of this invention finds an. important
application in its use as an injection pump to in-~
ject ~ fuel into internal-combustion engines.

When 50 used it will be associated with the en--

gine in any suitable fashion and the drive will
be operated ordinarily from the engine. The
base is mounted in a fixed position and the tube
is held against turning or other movement with
respect to the base by the portions A2 and Al,
The rocker clamp which is mounted about the
tube is moved, tilted or rocked with a back and
forth movement in the direction indicated by the
arrows in Figure 2. As the clamp rocks the
tendency is for the oval strip H to roll from a
position in which its minor axis is normal to
the restraining surface, that is, to the plate G
and the end of the clamp F, which it engages,
to a position in which its major axis is normal
to these surfaces. This tends to press the plate

- @ against the tube, flattening it against the re-

sistance of the members I, forcing them inward

. or’'compressing them, and reducing -its minor

axis and thus decreasing its contained volume.
This effect of flattening the tube B constitutes a
pumping stroke. Since the volume of the tube
is reduced by this, the discharge valve is opened
by the increased pressure thus caused, and dis-
charge of fluid takes place. . )

When the clamp is rocked or permitted to move
in the reverse direction, the oval strip H returns
to its former position in which its minor axis is
normal to the restraining surfaces and it thus
permits {he compression plate G to move out-
wardly from the position in which the tube was

" compressed, The tube then moves back to its

former position, under the influence of the mem-
bers I' which assume their original position when
free to do so, forcing slightly outward the walls
of the tube, increasing its minor axis and its
volume, thus reducing the pressure within it

sufficiently to open the inlet valve to draw in.

fluid. This action constitutes a suction stroke.
" I cleim: | ‘
1. In combination in & pump, a hollow mem-

" ber, inlet and outlet means in communication

therewith, means for deforming the hollow mem-~
ber to alter its’volume and means for holding
the hollow member at its ends against movement
and means for-resisting deformation of the hol-
low member, said means including a resistan

member. ) :

.. 2, In combination in a pump, & hollow mem-
ber, inlet and outlet means in commurication
therewith, means for deforming the hollow mem-
ber to alter its volume and means for holding the
hollow member at its-ends against movement and
means for resisting deformation of the hollow
member, said means including an approximate-

" Iy rigid resistance me.nber.
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3. In combination in & pump, a hollow fexible
member, inlet and outlet means in communica-
tion therewith, means for deforming the hollow
member to alter its volume and means for hold-
ing the hollow member at its ends against move-
ment and means for resisting deformation of the
hollow member, said means including within the
hollow member a resistance member.

4. In combination in a pump, a hollow member,
inlet and outlet means in communication there-
with, means for deforming the hollow member to

1,976,416

alter its volume and means for resisting deforma-
tion of the hollow member, said means including
within the hollow member a resistance member
and a plurality of rigid contact members, the
contact members bearing -against the inside of
the hollow member and the resistance member
bearing against the contact members. :

5. In combination in g pump, a hollow mem-
ber, inlet and outlet means in communication
therewith, means for deforming the hollow mem-
ber to alter its volume and means for resisting
deformation of the hollow member, said means

‘including within the hollow member an approx-

imately rigid resistance member and g plurality
of rigid contact members, the contact members
bearing against the inside of the hollow member
and the approximately rigid resistance member
bearing against the contaci members,

6. In combination in a pump, a hollow flexible -
member, inlet and outlet means in communica~
tion therewith, means for deforming the hollow
member to alter its volume and means for resist-
ing deformation of the holiow member, said
means including within the hollow ‘member an
approximately rigid resistance member and a
plurality of rigid contact members, the contact
members bearing against the inside of the hollow
member and the approximately rigid resistance
member bearing against the contact members.

7..In combination in a pump, & hollow flexible
tubular member, inlet and outlet means In com-
munication therewith, means for deforming the
hollow member to alter its volume and means for
resisting deformation of the hollow member, said
means including a resistance member.,

8. In combination in a pump, a hollow flexible
tubular member, inlet and outlet means in com-
munication therewith, means for deforming the
holiow member to alter its volume and means for
holding the hollow member at its ends against 11§
movement and means for resisting deformation of
the hollow member, said means including g
resistance member,

9. In combination in a pump, a hollow flexible
tubular member, inlet and outlet means in com-~ 120
munication therewith, means for deforming the
hollow member to alter its volume and means for
resisting deformation of the hollow member, said
means including an approximately rigid resistance
member, 1

10. In combination in a pump, a hollow flexible
tubular member, inlet and outlet mesans in com-
munication therewith, means for deforming the
hollow member to alter its volume and means for
holding the hollow member at its ends against 130
movement and means for resisting deformation of
the hollow member, said means including an
approximately rigid resistance member.

11. In combination in a pump, a hollow flexible
tubular member, inlet and outlet means in com- 135
munication therewith, means for deforming the
hollow member to alter its volume and means for
holding the hollow member st its ends against
movement and means for resisting deformation of
the hollow member, said means including within 140
the hollow member an approximetely rigid re-
sistance member.

12. In combination in a pump, & hollow flexihle
tubular nfember, inlet and outlet means in gom-
munication therewith, means icr deforming the 3
hollow member to alter its volume and means for
holding the hollow member 2§ its ends against
movement and means for resisting deformation of
the hollow member, said means including within
the hollow member an epprozimately vigid ro- 150
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“hollow tubular member to a.lter its volume, said

gistance member and a plurality of- rlgid con-.
tact members, the contact members bearing:
against the inside of the hollow member and the
approximately rigid resistance member bearing
against the contact members:

.13. In combination in a pump, & hollow member
deﬁnmg & pump chamber, inlet and outlet means
therefor, means for deforming said hollow mem-
ber te alter its volume; said means including &
housing part, and a wedge, and means for mov=
ing the housing with relstion fo the hollow mem-
ber to operate the wedge to bring pressure upon
the hollow member to deform it.

14. In combination in & pump, a hollow member
defining g pump chamber, inlet and outlet means
therefor, means for deforming said hollow mem-
ber to alter its volume, said means including g
housing part, and & wedge, and means for moving
the housing with relation to the hollow member
to operate the wedge to bring pressure upon the
hollow member to deform it, and means for hold-
ing the ends of the hollow member against move-
ment.

15. In combination in a pump, & hollow member
defining & pump chamber, inlet and outlet means
therefor, means for deforming said hollow mem-
ber to alter its volume, said means including a
housing part, a compression part and a wedge, and

means for moving the housing with relation to
' the hollow member to operate the wedge to bring

pressure through the compression block upon the
hollow member to deform it,

16. In combination in a pump, a hollow member
defining & pump chamber, inlet and outlel means
therefor, means for deforming said hollow mem-
ber to alter its volume, said means including a
housing part, & compression part and a wedge, and
means for moving the housing with relation tu the
nollow member to operate the wedge to bring pres-
sure through the compression block upon the
hollow member to deform it and means for holding
the ends of the hollow member against move-
ment,

17. In combinsation in a pump, & hollow tubular
member, defining & pump chamber, inlet and out-
let means therefor, means for deforming said
hoilow tubular member to alter its volume, said
means including 8 housing part, and a wedge,
and means for moving the housing with relation to

- the hollow mewmber to operate the wedge o bring

pressure upon the hollow member to deform it
and means for holding the ends of the hollow tube
member against movement.

18. In combination in a pump, a hollow tubular
member, defining a pump chamber, inlet and out-
let megns therefor, means for deforming said
nollow tubular member to alter its volume, said
means including a housing part, surrounding the
hollow tubular member, and means for moving
the housing with relation to the hollow member
to bring pressure upon the hollow member to
deform it.

19. In combination in a pump, a hollow tubu-
lar member, defining a pump chamber, inlet and

% outlet means therefor, means for deforming said

nollow tubular member to alter its volume, said
means including a housing part, surrounding the
nollow tubular member, and means for moving
the housing with relation to the hollow member
to bring pressure upon the hollow member to de-
form it, and means for ‘holding the ends of the
nicllow tube member against movement.

2. Trocombination in s pump, a hollow tubu-
ier member, defining s pump chamber, inlet and
means therefor, means for deforming said

3
means including a housing part surrounding the

hollow tubular member, a compression part and a
wedge, and means for-moving the housing with

" relation to the hollow member to operate the

wedge to bring pressure through the compres-
sion block upon the hollow member to deform it.

21. In combination in a pump, a hollow mem-
ber, defining ‘& pump chamber, inlet and outlet
means therefor, means for deforming said hollow
member to alter its volume, said means including
& housing part surrounding the hollow member,
& compression part, out of contact with the hous-
ing, and means for moving the housing with rela-

tion to the hollow member to bring pressure upon -

the hollow member to deform it.

22. In combingtion in & pump, & hollow mems-

-per, defining & pump chamber, inlet and outlet

means therefor, means for deforming sald hollow
member to alter its volume, said means including

a housing part surrounding the hollow member, &
‘compression part within and out of contact with

the housing and contacting the hollow tubular
member, and. means for moving the housing with
relation to the hollow member to bring pressure

5.
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through the compression block upon the hollow :

member to deform it.
23. In combination in a pump, & hollow mem-
ber, defining. a pump chamber, inlet and outlet

means therefor, means for deforming said hollow .

108.

member to alfer its volume, said means including

a housing part surrounding the hollow member,
a compression part within and out of contact with
the housing and: contacting the hollow member,
and a wedge, and means for moving the housing
with relation to the hollow meniber to operate the
wedge to bring presstire through the compression
block upon the hollow member. to deform it.

24, In combination in a pump, & hollow mems-
ber, defining a pump chamber, inlet and outlet
means therefor, means for deforming said hollow
member to alter its volume, said means including
e housing part surrounding the hollow member,
& compression part within and out of contact
with the housing and contacting the hollow mem-
ber, and a wedge, and means for moving the hous-
ing with relation to the hollow member to operate
the wedge to bring pressure through the compres-
sion block upon thie hollow member to deform it,
and means for holding the ends of the hollow
member against movement.

25. In combination in a pump, a hollow tubular
member, defining a pump chamber, inlet and out-
let means therefor, means for deforming said

hollow tubular member to alter its volume, said I

means including a housing part surrounding the
hollow tubular member, & compression part with-
in and out of contact with the housing and con-
tacting the hollow tubular member, and a wedge,
and means for moving the housing with relation
to the hollow member to operate the wedge to
bring pressure through the compression  block
upon the hollow member to deform it.

26. In combination in & pump, a hollow tubu~
lar member, defining & pump chamber, inlet an
oulet means therefor; means for deforming said
hollow tubular member to alter its volume, said
means including ‘s housing part surrounding the
hollow tubular member, a compression part with-
in and out of contact with the housing and con-
tacting the hollow tubular member, and a wedge,
and means for moving the housing with relation
to the hollow member to operate the wedge to
bring pressure through the compression block
upon. the hollow member to deform it, and means
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for holding the ends of the hollow tube member
against movement.

27. In combination in a pump, a hollow tubular
-member, defining a pump chamber, inlet and out~
let means therefor, means for deforming said
hollow tubular member to alter its volume, said
means including a housing part surrounding the
hollow tubular member, a compression part with-
in and out of contact with the housing and con-

tacting the hollow tubular member, and a rocker
wedge within and contacting the housing and
the compression member, and means for moving
the housing with relation to the hollow member
to operate the wedge to bring pressure through
the compression block upon the hollow member
to deform it, and means for holding the ends of
the hollow tube member against movement.
PHILIP LANE SCOTT.
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