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1

The present invention relates to new and use-
. Tul improvements in pumvrs and more particu-
larly to means for automatically adjusting the
stroke of the pistons of the pump in accordance

‘with the requirements or loads to which the pump
~ is subjected.

The invention is designed primarily for use in
connection with hydraulic pumps adapted for use
as the drivine element of a variable speed fluid
power transmission mechanism and comprises a
pump accumnlator and a fluid motor of the re-

3 Claims. (CI 103-—38)
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high fofces through a -vari'ety' of deflections are

-~ available. -

10

ciprocating piston tyre and econnected by a closed

fluld circuit so that the fluid pressure generated
by the pump acts as a driving pressure for the

motor. |
The variable stroke pumv is a variation of the

sliding wedge tvpe in which a movable hub can

change the position of the cam with respect to
its center. This change of position varies the
stroke of the piston. This, in turn, makes it
possible to use a constant speed motor against a
varying pressure. | * |

- The main feature of the variable stroke pump

is the circular cam which rotates continnously..

In the central part of this cam is cut an open-
ing who<e sides are inclined to the axis of rota-

tion. Into this opening is fitted a hub touching

the sides of the openine. This hub is longer than
the cam is thi~k; further the hub is splin~d to
the cam and input shaft in such a way as to
permit sliding along the shaft but not relative

rotation. | |
- In “neutral” position the hub is located so that

the center of cam coincides with the center of
rotation. By sliding the hub along the shaft the
sides of which are inclined to the axis of rotation
the cam is forced off center causine it to act as
an eccentric and giving the pistons a recipro~at-
ing motion. The outer edge of the eam is so
designed and fitted that there is positive action,
on rollers, for both strokes of the piston. The
combination pressure regulator and spring type
accumulator is a radical departure from normal
accumulators, {ts function being different.

The purpose of this accumulator is not to main- |

tain a uniform pressure, but to gradually increase
or decrease the unit pressure of the fluid in the
accumulator according to the demand. Sprines
snd riests of helical springs, which can furhish

15

20

25

30

33

A novel feature of this device is that when the
valve to the fluid motor is closed, the fuid from
the pump fills the accumulator causing the hub
in the pump to move to a “neutral” position auto-
matically so that there is no movement of the
pistons and no need to interrupt the operation
of the prime mover. |

In order to compensate for variations in pres-
sure demand automatically and without inter-
rupting the operation of the prime mover I have,
therefore, provided a mechanism for accomplish-
ing the purpose which is of simple and pra-tical
construrtion, efficient and reliable in perform-
ance, relatively inexpensive to manufacture and
otherwise well adanted for the purposes for which
the same is intended.

Other objects and advantages reside in the de-
tails of construction and operation as more fully
hereinafter described and claimed, reference
being had to the accompanying drawings form-
ing part hereof, wherein like numerals refer to
like parts throughout, and in which:

Figure 1 is an end elevational view of the
pump. | 3

Figure 2 is a side elevational view thereof.

Figure 3 is a sectional view taken substantially
on a line 3—3 of Figure 2. | |

Figure 4 is a sectional view taken substan-
tially on a line §—4§ of Figure 2. '

Figure 5 is an end elevational view of the ad-
justable hub for the eccentric.

Figure 6 is a side elevational view thereof.

Fig. 7 is a side elevational view of one of the
pistons. |

Figure 8 is a side elevational view of one of

- the connectors between the piston and eccentric.

40
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Figure 9 is an edge elevational view thereof.
Figure 10 is a side elevational view of the cou-
pling bearing for the hub, and | :
Figure 11 is a similar view showine the dove-
tail slot for connecting one end of the hub
thereto. | | o
Referring now to the drawings in detail where-
in for the purpose of illustration I have disclosed
a preferred embodiment of the invention, the
numeral 3 designates the annular pump housin~
generally having a plurality of radially disposed
cylinders 6 connected to the edges of the housing
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by means of bolts 'l
fluid intake and exhaust pipes 8 and S atta.ched
thereto.

A piston (0 works in each of the cylinders 6
and is formed with a stem {1 on its inner end
having a transversely extending recess 12 at the

inner end of the stem for receiving a roller bear-

ing 13, one edge of the roller bearing projecting

bevond the inner end of the stem of the piston -
as shown to advantage in Figure 3 of the draw-'

ings.

Outwardly of the recess 12 the stem Il is

Each of the cy]inderu have f

4

By conneeting the shaft 2! to a smitab]e prime .

- mover (not shown) the pistons will be operated

to pump fluid through the pipes 9 to the accumu-
lator cylinder 37 and through the pipe 42 to a

- fluid motor (not shown) of conventional con-
-struction to perform useful work. The fluid from

the fluid motor is returned to a reservoir (not
shown) which feeds the pump 8§ by means of

- the return pipes 8 to thus provide a closed sys-

10

| formed with an annular groove I4 adapted for

receiving a flange 15 formed at one edge of a
connector 16, a pair of the connectors being po-

o sitioned at opposite sides of the stem I{ of the

piston as shown to advantage in Figure 4.

15..

The opposed faces of the connectors are Iormed .

“with recesses 17 to receive the ends of the roller
13 and the opposed faces of the connectors are
also formed with grooves 18 flared at each end

20

for receiving the annular flanges 19 formed on

the opposite sides of an eccentric 20.

- The opposed faces of the connectors I8 are
further formed with recesses 21 at one edge of

~ the grooves I8 to receive roller bearings 22 with

which the inner surfaces of the flanges 18 en-

gage.

25

tem,
Pressure in the accumulator will be auto-

matically regulated in accordance with the load

‘subjected to the fluid motor. .

Accordingly, in the operation of the device the

hub 24 will be moved forwardly and backwardly
in accordance with pressure subjected to the pis-

ton 38 whereby to adjust the eccentric 20 and

vary the stroke of the pistons 10.

It is believed that the details 01' construction
and manner of use of the device will be readily
understood from the Ioregoing without further
detailed exDlanatmn

I claim:

1. A variable stroke pump comprising a housing -
having a plurality of radially extending cylinders |

~provided with intake and discharge ports, pistons
- working in the cylinders, & pump shaft in the

As will be noted from an inspection of

Figure 3 of the drawings, the sides of the roller

bearings 13 and 22 project from their respective

30

recesses to provide a bearing surface for the
inner and outer surfaces of the flanges 19 of the

eccentric 20.
‘The eccentric 20 is formed with a central open-

" ing 23 which is inclined with respect to the axis

thereof and a substantially cylindrical hub mem-
ber 24 which is likewise inclined from its longi-

- tudinal axis is splined in the opening 23 for slid-

ing movement therein. The hub member 24 is
formed with an opening 2% in which the pump
shaft 26 is splined, the hub member 24 ljkewise
being slidable on the shaft

A bearing 27 is also splined on the shaft 26 at

one side of the eccentric 20 and a bearing 28

is also splined on the shaft 26 at the opposite side
of the eccentric 20, the bearing 28 having a dove-
- talled groove 28 extending transversely at one
side of the bearing and in which a dovetail rib
30 formed on the adjacent end of the hub 24 is
slidably received.

The bearing 28 is slidably mounted in a cylin-
drical extension 31 connected to one side of the

housing, an annular member in the housing in-

terposed between said pistons and having an in-
clined central opening, a hub slidably splined in

the opening and also slidably splined on the
shaft in surrounding relation thereto, side edge .

- flanges on the annular membar, means connect- .

35

ing said annular member to said pistons and in-

cluding flanged connectors at opposite sides of

~ the annular member and roller bearings between
- said side flanges and the flanges of said connec-

40

tors, and means for subjecting the hub to fluid
pressure to slide the same and thereby adjust

the hub eccentrically and longitudinally in the

annular member for adjusting said annular
member eccentrically of sald shaft to vary the
stroke of said pistons.

- 2. In a rotary pump, a rotary shaft a pump |
piston, means for reciprocating said piston upon
rotation of said shaft comprising & hub member

circumseribing said shaft with a periphery in-

clined longitudinally of the shaft for rotation ec-

“centrically by said shaft, an annular member

20

pump housing 3, the side of the bearing 28 op-

posite from the hub member 24 having a cou-
pling 32 connected thereto by means of an an-
nular key 33 positioned in an annular groove
34 in the bearing and connected to the coupling
32 by means of a cap 3% threaded to the coupling.
. A stem 36 is threadedly connected at one end
- to the coupling 32 and projects into a cylinder 31
constituting an accumulator with the other end

85

circumscribing said hub member for eccentric

‘rotation by said hub member and being connected
to sald piston to reciprocate the same upon such

rotation of said annular member, said hub mem-
ber being splined to said shaft and anhnular mem-
ber for sliding along said shaft and in said an-
nular member to variably adjust said annular
member eccentrically of said shait and thereby
vary the stroke of said piston, and means to slide

- said hub member.

of the stem threaded into a piston 38 working

in the cylinder.- A coil spring 39 is positioned

behind the piston 38 to yieldably urge the latter

outwardly of the cylinder and thus urge the hub

24 in one direction while fluid pressure from the

pipes 9 connected to the outer end of the cylinder
37 subjects the piston 38 to fiuid pressure where-

by to move the hub 24 in an opposite direction

- against the influence of the spring 39. Fluid

the pipes 9 from the pump cylinders. |
Spring loaded check valves 40 and 4| are pro-

vided in the intake pipes 8 and discharge pipes.

9 respectively

3. In a rotary pump, a rotary shaft 8 pump

piston, means for reciprocating said piston upon

rotation of said shaft comprising a hub member
circumscribing said shaft with a periphery in-
clined longitudinally of the shaft for rotation ec-
centrically by said shaft, an annular member

‘circumscribing said hub member for eccentric ro-

tation by said hub member and being connected
to sald piston to reciprocate the same upon such

rotation of said annular member, said hub mem-

.70
pressure is supplied to the cylinder 37 through

ber being splined to said shaft and annular mem-

- ber for sliding along said shaft and in said an-

79

nular member to variably adjust said annular
member eccentrically of said shaft and thereby

vary the stroke of said piston, and means to slide

said hub member comprising a pressure opera-
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