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Be it known that I, Grorer C. Hicks, Jr.,
a citizen of the United States, residing at
St. Louis, county of St. Louis, and State

-of Missouri, have invented certain new and

useful Tmprovements in Pumps, fully de-
scribed and represented in the following
specification and the accompanying draw-
ings, forming a part of the same.

This invention relates to improvements in
pumps. ' o

It is the especial object of the present in-
‘vention to provide improved means for
quickly and easily adjusting or varying the
strokes of a plurality of pump plungers
relatively to each bther in variable capacity
pumps of that type in which the plungers
are arranged to enter and withdraw from a
plunger chamber common to all of the
plungers, so that, without stopping the
pump or changing the speed of the driving
means, a predetermined and variable quan-
tity .of liquid may be displaced by such
plungers in the plunger chamber and the
volume of the pump discharge thereby in-

~creased or decreased to meet different re-

quirements. .

For a full understanding of the invention,
the same will now be described in detail
in connection with the accompanying draw-
ings showing a preferred -embodiment of the
device, and the novel features of the inven-
tion will then be pointed out in the claims.

In the drawings— '

Figure 1 is a top plan view, partially in
section, of a two-plunger pump and driv-
ing gear therefor;

- Figure 2 is a section on the irregular line

. 2—2 of Fig. 1, and

Figure 8 is a side elevation of the casing
enclosing the plunger shifting gear mecha-
nism. -

Referring now to the drawings, and par-
ticularly to Figs. 1 and 2, A, A’ indicate the
plunger cylinders; B, B” cylindrical plun-.
gers arranged to be reciprocated therein by
direct or other connection with a shaft ¢
divided into a plurality of crank carrying
parts arranged in longitudinal alinement
and each such part being journaled in
outer bearings @ and a single central bear-
ing b, the latter being arranged to receive
the juxtaposed ends of the two part crank
shaft shown. ‘On the outer ends of shaft
C are mounted gears D, D’ driven by pin-
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ions E, E’ mounted on the outer ends of

stub shafts ¥, F’ rotating in bearings ¢,

d. G indicates a plunger chamber com-
mon to both plungers B, B’; H, K are the
suction and discharge valves, and L, M, suc-
tion inlet and discharge outlet, respectively.
Stub shaft F is arranged to be driven by
direct connection with any suitable power
unit (not shown), but obviously may be
driven by a gear or-belt drive, if desired.
With a direct drive, however, a flexible con-
nection of ordinary construction will pref-
erably be used. The power -driven shaft F
causes shaft F’ to rotate at the same speed
in the opposite direction by a bevel gear
drive comprising gears 10, 11 mounted on
the ends of the shafts F, F’, which mesh
with like gears 1, 2 mournted on stub shafts
3, 4, and the bearings of these latter gears
are within a casing 5 which is arranged to
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be given a rotary movement by means here- -

inafter described for changing the angular
relation of the cranks when it is desired to
vary the pump delivery to imeet different
requirements. ,

From the foregoing it will be readily
seen that when the cranks are, as shown,
set at 180°, the plungers B, B” will, through
the driving means above described, be re-
ciprocated in opposite directions to each
other at the same speed, so that as one
plunger is entering chamber G the other
plunger is withdrawing therefrom at the
same rate of speed, and the effective liquid-
holding area of chamber G thus remains
the same, the liquid therein merely flowing
from one side to the other as it is dis-
placed by an entering plunger into the space
previously occupied by the outwardly mov-
ing plunger. With the cranks in the posi-
tions shown, therefore, there will be no
delivery, From this position of the cranks,
the delivery of the pump may easily and
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quickly be varied to any desired quantity

up to maximum by adjusting the cranks
to any point intermediate 180° and 2 point
where they will cause the plungers to re-
ciprocate in unison when, of course, the.
maximum displacement of liquid in chamber
G will take place at each stroke and the
full capacity of the pump be secured. The-
means for so positioning the cranks, with-
out stopping or varying the speed at which
the pump is being driven, consist of the
casing 5, which is preferably of circulsr
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form and made in two parts secured to-
gether by bolts as shown in Fig. 3, such

“casing being so formed as to provide bear-

ings d for the stub shafts F, F’, whereby
it will be capable of rotary movement with
respect to said shafts. The casing 5 also
has formed on its interior, bearings ¢ at
diametrically opposite points for the recep-
tion of stub shafts 8, 4 of gears 1, 2. Se-
cured to the periphery of the casing 5 is a

Ting 6 having gear teeth 7 formed on the.

exterior thereof for engagement with a worm
8 having its lower spindle journaled in
a suitable bearing in a bracket 9 secured
to the pump frame by bolts, as shown, while
the upper end of the worm spindle 1s pro-
vided with a sleeve 12 to prevent vertical
movement, and a hand wheel 13 for a pur-
pose hereinafter stated. The toothed rim
6 may be secured to the casing 5. in any
convenient manner, and is prevented from
turning independently of such casing by
keys 14.

The construction of the pump and plunger
-shifting mechanism will be clear from the
foregoing, and the operation thereof will
be briefly described as follows: Assuming
‘that the pump is being driven at a con-
stant speed and that the driving connection
is with stub shaft ¥, with the cranks set
at 180°, as shown, there will be, as ex-
plained above, no delivery. Hand wheel 13
is now turned in either. direction &nd,
through worm 8 and gear teeth 7 on cas-
ing 5, the latter is rotated on the shafts
T, F’. According to the direction of rota-
tion of the driven stub shaft ¥ and the
direction in which hand wheel 18 and there-
fore casing 5 is turned with respect to the
direction of movement of shaft T, bevel
gear 11 will be given a movement in ex-
cess of or less than that at which gear 10
is moving in exact proportion to the de-
gree of movement imparted to the gears 1,

2 by rotating the casing 5, and the angular:

relation of the crank controlling plunger
B’ to the crank controlling plunger B be
varied as desired. The same adjustment
may of course be made when the pump
is idle, due to the resistance offered by the
driving connection to shaft F, which will
hold the same stationary when casing 5
is rotated as above described and gear 11
be rotated due to failure of the gear 10 to
move.

It will be understood that various changes
and modifications may be made in the con-
struction shown and described while still
retaining the invention defined by the claims.

What is claimed is: ‘

1. A variable capacity pump, comprising
a plurality of plungers, a plunger chamber

_“common to said plungers, a plurality of
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longitudinally alined piunger driving shafts,
a power shaft and separate driving connec-

‘nections between the other power sha
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tions between said power shaft and each of
said plunger shafts, and means for changing
the timed relation of the plunger strokes.
2. A variable capacity pump, comprising
a plurality of plungers, a plunger chamher
common to said plungers, a plurality of

longitudinally alined plunger driving crank

shafts, a plurality of power shafts, driving
connections between one of said power shafts
and one of the plunger driving shafts, sepa~
rf(x)%(:, driving connections between the other
power shaft and the other plunger driving
shaft, and means for changing the angular
relation of said cranks and the timed rela-
tion of the plunger strokes.

8. A variable capacity pump, comprising
a plurality. of plungers, a plunger chamber
common -to said plungers, a plurality of
longitudinally alined plunger driving crank
shafts, a power shaft arranged to drive one
of said crank shafts, a shaft driven by said
power shaft and arranged to drive the other
of said crank shafts, and means for changing
the angular relation of said cranks and the
timed relation of the plunger strokes.

4. A variable capacity pump, comprising

8 plurality of plungers, a plunger chamber

comraon to said plungers, longitudinally
alined plunger driving shafts, a plarality
of power shafts, driving connections between
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one of ‘said power shafts and ome of the .

plunger driving shafts, separate .driving
connections between the other power shaft
and the other plunger driving shaft, and
manually operated means for varying the
timed relation of the plunger strokes.

5. -A variable capacity pump, comprising
a plurality of plungers, a plunger chamber
common to said plungers, plunger driving
shafts, power shafts, driving connections be-
tween one of said power shafts and one of
said plunger driving shafts, separate driv-
ing connections between the other power
shaft and the other plunger driving shaft,
and means for temporarily changing the
speed of said plunger driving shafts rela-

‘tively to each other to vary the relative tim-

ing of the plunger strokes.

6. A variable capacity pump, comprising
a plurality of plun%ers,‘a plunger chamber
common to sald plungers, a plurality of

100

106

1o

115

plunger driving crank shafts, a plurality” -

of power shafts, driving connections between
one of said power shafts and one of said
plunger driving shafts, separate drivin con(i
an
the other plunger driving shaft, and means
for temporarily changing the speed of said
power shafts relatively to each other to vary
the angular relation of the cranks and the
timed relation of the plunger strokes.

" 7. A variable capacity pump, comprising
a plurality of plungers, a plunger chamber
common to said plungers, longitudinally
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alined plunger driving crank shafts, longi- 130
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tudinally alined power shafts, a bevel gear
driving connection between said latter
shafts, a rotatable casing surrounding said
bevel gear driving connection and having
bearings therein for the bevel gears inter-
posed between the gears on the ends of said
power shafts, and means for rotating said
casing to change the angular relation of the
plunger driving cranks.

8. A variable capacity pump, comprising
a plurality of plungers, a plunger chamber
common to said plungers, longitudinally
alined plunger driving crank shafts, longi-
tudinally alined power shafts, a bevel gear

driving connection between said latter 16
shafts, a rotatable casing surrounding said
bevel gear driving connection and having-
bearings therein for the bevel gears inter-
posed between the gears on the ends of said -
power shafts, gear teeth on the exterior of 20
said casing, and a worm for engaging said
gear teeth, whereby said casing may be ro-
tated and the angular relation of the plunger
driving cranks changed to vary the timed
relation of the plunger strokes. -

In testimony whereof, I have hereunto set

my hand.
' GEORGE C. HICKS, J=.
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