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Application fled July 27, 1089, Serial No. 381,501,

This invention relates to pumps, and more
particularly to gear pumps.

An object of the invention is to provide &
fluid pump in which the delivered output is

5 controlled.

Another object of the invention is to pro-
vide a fluid pump in which the rate of flow of
the delivered output may be selected within a
predetermined range without alteration of the

yp intake volume. '
" Still another object of the invention is to
provide a pump in which the rate of flow of
the delivered output is selective and which
will maintain the selective output constant
g8 during any given range of operating speed,
within limits.

Another object of the invention is to pro-
vide 2 pump in which a portion of the intake
is by-passed to control the delivered output.

Other objects of the invention will appear
from the following description, taken in con-
nection with the drawings, which form a part

+ of this specification, and in which:
Fig. 1is a side elevation of a pump and a

25 supply tank connected thereto, the pump be-
ing shown partly broken away and partly in
section,

Fig. 2 is a sectional view substantially on
lines 2—2, Fig. 1,

Fig. 3is a sectional
lines 3—3, Fig. 1,

Fig. 4is a <ectional view substantially on
lines 4—4, Fig. 2,

Fig. 5 is a <ectional view substantially on
3 Jines 5—5, Fig. 2,

Fig. 6 isa modified form of the invention,
illustrating a different means for adjusting
the capacity of the pump,

« Fig.Tisa sectional view substantially on
lines 7—7, Fig. 6,

Tig. 8 is a sectional view substantially on
lines 8—8, Fig. 6, and

Fig. 9 is a sectional

«5 lines 9—9, Fig. 7.

Referring to the drawings for more specific
details of the invention, 10 represents, gen-
erally, the body of the pump. Ag shown, the
body is built up with suitable plates 11, 12,

s0 and 13, super-imposed and secured together

0 view substantially on

view substantially on

bY bolts 14, so that the joints between the
plates are rendered air tight.

The plate 11 has positioned therein a cham-
ber 15 provided with a shoulder 16, the ob-
ject- of which will hereinafter appear, and
communicating with the chamber is a pas-

- sage 17 leading to a pipe line 18, 0r & suitable

spigot. The chamber 15 also has communi-
cating therewith 8 passage 19 leading to the
outlet port 20 of a pump mechanism 21 to
be hereinafter described. A transverse bore
99 in which is positioned a bearing 23 is also
provided in the plate 11.

The plate 12 is planed, or finished, to fit
flush against the plate 11. The plate 12 has
positioned therein three overlapping trans-
verse bores 24, 25, and 26; one of which, the
bore 26, registers with the chamber 15 and
forms a continuation thereof; and another,
the bore 24, is axially aligned with the bear-
ing 23.

A gear 27 is positioned in the bore 24 and
is suitably keyed to a driving shaft 28 posi-
tioned for rotation in the bearing 23. The
bore 2b receives a gear 99 which meshes with
the gear 27, and the bore 26 receives a gear
30 which meshes with the gear 29.

The intake chamber 31 of the pump has
communicating therewith a passage
leading to a pipe line 33 connected to &
source of supply, or, as shown, to a supply
tank 34. The gears 27.29. and 30 are of uni-
form thickness and of substantiallv the same
thickness as the plate 12 so that there will
be proper functional relationship between
the gears and no perceptible leakage.

The gear 30 is axially bored to receive a
piston 35 having an en arged annular head
36 fitted for reciprocation in the chamber 15,
and a reduced end portion 37 on which is
threaded an annular member for retaining
the gear 30 on the piston and providing a
head 38 corresponding substantially to the
head 36, so that the piston, to all intents and
purposes, is double headed. A longitudi-
nally extending groove Or cutaway portion
49 is provided in the side of the piston head
38 nearest the gear 29, which is adapted to
register with the teeth on the gear 29 under
certain conditions to be later described.
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The plate 13 is planed to fit flush against
the plate 12 and is provided with overlap-
ping bores 39 and 40. The bore 39 registers
with the bore 26 in the plate 12 and receives
the annular member or head 38 which js fitted
for reciprocation in the bore 39 to provide
a compression chamber 41. A boss 49 is
formed upon the plate 13 and this boss is
bored to provide a chamber 43 communicat-
g, as by a passage 4+, with the chamber 41.
A spring pressed ball valve 45 positioned in
the chamber 43 is adapted to control the pas-
sage 44. As shown, a plug 46 is threaded
in the chamber 43 to close the chamber and
to provide means for regulating the tension
of the spring for actuating the valve, and the
chamber 43 is connected by a pipe line 47
to the supply tank 34.

A plug 48 has a press fit in the bore 40
above the gear 29 and is sufficiently close to
the gear to prevent leakage. This plug is
provided with a duct 51 which leads from
the intake chamber 31 upwardly and com-
municates with a passage 50 formed in the
boss 42 and which opens into the chamber 41.

The pump gears are rotated through rota-
tion of the shaft 28 in the directions indi-
cated by the arrows in Fig. 1. Fluid from
the tank 34 will pass through the pipe line
83 to the passage 32 and to the intake cham-
ber 31 and will be carried by the teeth of
gears 27 and 29 around the adjacent wall of
the chambers 24 and 25, each gear preferably
carrying equal amounts in opposite direc-
tions. The fluid carried by gear 27 is con-
ducted to the port 20 which leads to the
chamber 15 so that one half of the maximum
pump output is at all times in this manner
conducted directly to the outlet 18,

The gear 29 carries its fluid to & space in
the casing section 12 directly beneath the pas-
sage 51 in the plug 48 which communicates
with the chamber 41 by means of the port 50.
The driving shaft 28 may be driven from
a moving part havine a changeable speed,
with the result that the speed of the gears
will be varied. This variation of the gear
speed will result in a variable pressure on
the output side of the gears. When the pres-
sure in the chamber 41 exceeds the tension
of the spring 43 the valve 45 will be opened,
allowing such fluid to by-pass to the tank 34
through the pipe 47. In this manner a con.
stant maximum head pressure is maintained
in the chamber 41 above the piston 45 carry-
ing the gear 30, and such maximum head
pressure can be varied by manipulation of
the plug 46. When the pressure in the cham-
ber 15 is greater than that of the set maxi-
muni head pressure, the piston will be moved
upwardly carrying the gear 30 into substan-
tially full meshed relation with the gear 29,
When the pressure in the chamber 15 be-
comes less than the set maximum head pres-
sure in the chamber 41, the piston and the

1,879,919

gear will be moved downwardly into rela-
tively unmeshed relation with the gear 29,
It will thus be seen that the gear 30 and its
carrier are balanced hydraulically to control
the delivered output.

When the teeth of the gears 29 and 30 are
in full mesh, fluid is not permitted to pass to
the port 20, but instead must pass upwardly
through ports 51 and 50 to the chamber 41
decreasing the fluid supply moved to the
chamber 15 from the gear 29 and thereby re-
ducing the pressure until the pressures in
the chambers are balanced, When the gear
80 is moved axially so that it meshes with
only a portion of the gear 29, the grooved or
cut-away portion 49 of the piston head 38 is
brought into registering position with the
upper portion of the gear 29 (Fig. 4). so
that fluid can be carried by the teeth of the
gear through the grooved portion to port 20
through which it is carried to the chambe:
15, and therefore the fluid passing to the
chamber 15 and the gear 27 is augmented bv
that flowing from the gear 29 thereby increas-
ing the pressure on the lower face of the pis-
ton until the pressures in the chambers are
again balanced.

It is well known that as the gear speed is
increased, the fluid pressure and output will
increase. However, with this device, the fluid
output delivered through the pipe 18 will re-
main constant at a given setting of the plug
46 within any speed range, within certain
limits. This result is permitted through the
movable plunger and gear, and the by-pass
arrangement leading back to the tank. It
will also be seen that by changing the ten-
sion of the spring 43, the delivered pump out-
put can be varied, because the head pressure
or hydraulic balance will be varied, resulting
in movement of the plunger and gear 30
which will allow more or less of the fluid from
the gear 29 to pass to the port 20 or back to
the tank through the chamber 41.

In Figures 6, 7, 8, and 9, I have shown g
modified form of the invention, wherein the
capacity of the pump is fixed or set by ad-
justing the piston 35 to retain the gear 30
i fixed relation to the gear 29. In this form,
the return port 51 is connected by a passage
92 to the inlet 81, so that any quantity of
liquid or fluid over and above the predeter-
mined desired delivered output of the pump
at a given speed may be returned to the in.-
let, or in other words, is by-passed from the
return port to the inlet port.

As shown, in this modification, the piston
35 has oppositely extending shafts 53 and 54;
one of which, the shaft 53, has positioned
thereon a plug 55 provided with a cut-away
portion 56 substantially the same as the cut-
away portion in the piston head 38 in the
preferred form. This plug is secured on the
shaft 53 by a nut 57 threaded on the end of
thie shaft. The shaft 54 has threaded thereon

.7
o

8v

05

100

105

110

115



JE va
to Ke gear 29

1,870,219

a sleeve 58 having a flange 59 to which iskefed
a suitable nut 8% with & portion of the plate
13 interposed between the flange 59 an the
nut 60, so that upon turning the nut 60, the
plunger 35 may reciprocated, manually to

the position of the gear 80 with respect
: and to thereby change the max-
imum delivered output of the pump at any
given speed, it being unders that varia-
tions in speed will vary this output in this

10, modification.

16 readily occur to

230

il output of the pump,
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Although the invention has been described
in connection with certain specific embodi-
ments, the principles involved are suscepti-
ble to numerous other applications, as will
rsons skilled in the art.
The invention is, therefore, to be limited only
as indicated by the scope of the appended
claims.

Having thus described the various features
of my invention, what I claim as new and de-
gire to secure by Letters Patent is:

1. In a variable output capacity pump, &
casing having fixed intake and delivery ori-
fices, a pair of impelling gears in the cas-
ing, said casing having a duct Jeading from
one of the gear chambers to the outlet, means
for connecting the other gear chamber with
the outlet, and means for controlling the vol-
ame of fluid passing from the last mentioned
gear chamber to the outlet.

2. A pump comprising a train of gears,
means for driving the gears, automatic means
operative in response to changes in the pres-
sure of the fluid being pumped for moving
one of the gears to vary the degree of engage-
ment with another gear directly with the rate
of rotation of the gears to maintain a con-
stant output within a limited operating range
of speed, and means for by-passing fluid 1n
excess of said constant output.

3. A pump comprising a train of gears, &
driving shaft connected to one of the gears,
automatic pressure operated means for mov-
ing one of the gears to regulate the delivered
and means for adjust-
ing the pressure operated means including a
by-pass.

4. A pump comprising a train of gears, a
driving shaft connected to one of the gears,
a movable carriage for one of the gears, dif-
ferential pressure operated means control-
ling the movement of the carriage, and auto-
matic means associated with said carriage
for regulating the pressure means including
a by-pass for returning fluid to the pump.

5. A fluid pump comprising a plurality of
intermeshing gears, a reciprocable differen-
zifal Qilston operated by the fluid pressure, one

sai

ars being secured to said piston an
thereby being movable axially to increase the
delivered output of the pump proportionate
to the distance moved from alignment with
the other gears.

6. A pump comprising & plurality of in-

_and by-pass means

termeshing gears, one of which is slidably
movable to vary the delivered output of the
pump proportionate to the movement of the
gear, the output being increased as the gear
is moved in a direction tending to disengage
the gear and decreased when the gear 18
moved in the direction tending to align the
gears.

" 7. In a variable output capacity pump, &
casing, a pair of co-operating impelling gears
in the casing, an inlet leading into the cas-
ing, an outlet leading from the casing, said
casing having a duct leading from one of

70

the impelling gear chambers to the outlet,

and means comprising a movable flow con-
trolling gear for connecting the other im-
pellinlg gear chamber with the outlet. :

8. In a gear pump, automatic hydraulic
differential pressure operated means includ-
ing an axially movable gear for maintaining
a constant delivered output throu hout a lim-
ited range of operating speeds, an adjustable
means for determining the maximum output
capacity of the pump including means for
by-passing
output.

9. In a pump, a casing having fixed intake
and delivery orifices, impelling means in said
casing, and automatic means
pumping elements movable with respect to
each other and automatic means for moving
the pumping elements in response to changes
in pressure for maintaining a constant out-
put through the deliver orifice throughout
a range of variable impe{ler operating speeds

‘ for the fluid in excess of
said contant output.

10. Ina pump, a casing having fixed intake
and delivery orléces, impelling means in said
casing, and automatically operative means in-
cluding an axially movable gear for main-
taining a constant output through the de-

.

livery orifice throughout a portion of a vari-

fuid in excess of said constant '

80

including

96
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able Impeller operating speed and means for -

by-passing fluid in excess of said constant out-
ut. :

11. Tn a pump, a casing having fixed in-
take and delivery orifices, impelling means in
said casing, and hydraulically controlled rel-
atively movable pumping elements for main-
taining & constant output through the deliv-
ery orifice throughout a ortion of a variable
impeller operating speet? and by-pass means
for the fluid impelled in excess of said con-
stant output. '

12. In a pump, a casing having fluid in-
take and delivery orifices, relatively movable
impelling means in said casing, an automat-
ically operable floating control member in the

d casing for controlling the position of the rel-

-

atively movable impelling means for deter-
mining the delivered output, and adjustable
fluid by-pass means for automaticallg regu-
lating the normal position of said floating
member. _
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13. In'a pump, a casing havinE an intake
and a delivery orifice, movable fluid impel-
ling means in said casing for varying the ca-
pacity of the pump, and an automatically
operative hydraulically balanced control
member in the casing for moving the fluid
impelling means for determining the deliv-
ered output and adjustable by-pass means for
automatically regulating the normal position
of said control member.

14. In a pump, a casing having fixed in-
take and delivery orifices, variable capacity
pumping elements within the casing, an auto-
matically operative hydraulically balanced
flow controlling member for controlling the
variable capacity pumping elements for con-
trolling the volume of fluid flowing through
the delivery orifice, and manually adjustable
means including a by-pass for varying the
lgglanced position of said flow control mem:

r.
15. In a fluid pump, a casing having inlet
and outlet orifices and a chamber therein, a
differential piston reciprocable in the cham-
ber by the force of differential pressures
thereon, and gearing in the casing for im-
Eelling fluid therethrough, one of said gears
eing movable by the piston to maintain a
constant fluid output within a limited range
of operating speed of said gearing and by-
pass means for the fluid in excess of said con-
stant output.

16. A pump comprising pumping elements
adapted for movement with respect to each
other to vary the pump output, a reciprocable
member operated hydraulically to control the
position of the pumping elements to maintain
a constant delivered output within a limited
variation in the rate of operation of the
pump, and automatic means for controlling
the movement of the reciprocable member in.
cluding means for by-passing fluid in excess
of said constant delivered output.

In testimony whereof I affix my signature.

WILLIAM CARL HARBISON.
CERTIFICATE OF CORRECTION.
Patent No. 1,879,219. * September 27, 1932.
WILLIAM CARL HARBISON.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 3, line 114, claim
i1, after "and" insert the words "automatically operative"; and that the said Let.
ters Patent should be read with this correction therein that the same may con-

form to the record of the case in the Patent Office.
Signed and sealed this 28th day of March, A. D. 1933.

(Seal) Acting Coinlilioes™of Patents.
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