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- To all whom it may concern:
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Be it known: that 1, JorN G. CALLAN, a citizen of
the United States, remdmg at Lynn, county of Essex,
State of Meesechueette have invented certain new

‘and useful Imprevemente in- Gear-Pumps, of which

the following is a specification.

My invention relates to rotary pumps of the gear
type, and it relates more particularly to a duplex gear

pump, that is to say, a punmp provided with two in-

dependent discharge. chambers, one for each pump-
ing element or gear, as d1etmgmehed irom those pumps
which have only a single discharge chamber common

to both pumping elements. The advantage that the
former type has over the latter resides in the fact that

a single pump structure may be used to supply sep-
arate hydraulic distribution systems at the same or
different pressures, and 1n equal or different quan-
tities, according to the demands of service.

The object of the invention is to provide a pump
of the character specified which shall be of simple

‘and improved construction and ehell eperete with a

high degree of efficiency.

For an understandihg of the invention attention is.

directed to the following -description which sets forth
with particularity the .construction and mode of Op-
eration, and the scope of the-invention will be more

fully defined in the claims appended hereto.

. In the accompanying drawings, which illustrate
one embodiment of the invention, Figure 1 is a plan

view of the pump structure Wlth a portion broken

away to show the pump proper within the liquid-
containing casing or reservoir; Fig. 2 is a vertical

section of the pump taken on line 2 2, Fig. 4; Fig. 3
is & central vertical section of the pump structure
taken on line 3 3, Fig. 1; Fig. 4 is a transverse section
of the pumyp proper lme 4 4, Fig. 3; Fig. 5 18 a'view

~of a detail of construction; end Fig. 6 is a view of a

medlﬁed form of pump.

Referring to the drawings, the pump etructure Com-
prises
pump, 2, a driving shaft 3 therefor, and a pedestal 4

euperpeeed on and, bolted to the casing, and which is
intended to form at its upper end (not shown) a bear-
ing for the drwmg shaft and a support for the gearing
oT .equwalent means for driving the shaft. The cas-
Ing 1 serves as a reservoir for the liquid from which
the pump draws its supply, and it may be of any
ce.peelty and shape desired. Preferably it'is a casting
which is closed at every pemt except the top which
is provided with an opening 5, Fig. 3, of sufficient

size to permit the parts of the pump to be assembled
The opening is closed

in or removed from the casing.
by a removable cover plate 6 whose overhanging edge |

2 liquid-containing casing or reservoir 1, a

‘buckets or pockets.

Fig. 3, and the bolting of the pedestal in place secures
the cover plate. The opening may be located at any
other point but the location shown obviates the need
of a packed or liquid tight joint.

Arranged within the casing, preferably centrelly

‘and on the base thereof, 1s a cylinder 7 which contains

the working parts of the pump. The cylinder may
be separate from the casing and suitably secured
thereto, or, as shown, it may be cast integral with the
base In the form of a flange having a cylindrical in-
terior surface. This surface is carefully finished to
form -a bearing. The eesmg is preierably of lalger
diameter than the cylinder so that a space 78, Fig.
1s provided that serves as a settling Well for grit a,nd
sediment.

The pump 2 comprises two similar spur gears 8 and

9, an internal gear 10 with which the two.gears mesh,

:a,nd a filler piece or partition 11 which lies within the'

internal gear and between the gears 8 and 9. These
parts are all contained in the pump body or cylinder 7

- and the latter is closed by a cover plate 12 which at its

edge makes a tight fit with the upper énd of the cylin-
der to which it is bolted by the bolts 13. The gear 8 is

keyed to the driving shaft 3 and constitutes one of the

pumping elements, and the gear 9 1s keyed to a shaft 14,
journaled at one end in the cover and at the other in a
etep bearing or bushed depression 15 in the base of the
casing, and constitutes the other pumping element.
The shaft 3 is also mounted in a step bearing or bushed
depression 16 and it extends through a bushed opening

17 in the pump cover plate 12, Fig. 3. The internal

gear snugly fits in the cylinder 7 and rotates freely there-
in, one of its functions being to transmit motion from
one pumping element to the other, or irom the driven
gear 8 to the driving gear9.

The partition or filler piece 11 dividesthe space inte-
rior of the internal gear into two symmetrical gear com-
partments, and each gear 8 or 9 divides its respective
compartment into two chambers, one a suction and the
other a discharge chamber. The filler piece is held sta-
tionary between the spur gears by reason of the latter
rotating in contact with concaved surfaces or grooves
18 on, opposite sides of the filler piece at the center
thereof, Fig. 4. These surfaces are each concaved in
an arc having a curvature corresponding to that of the
addendum circle of the spur gears. The chord of the
arc subtends a certain number of the teeth and the in-
terdental spaces of the subtended teeth form with the
concaved or cylindrical surfaces the e
The ends 19 of the filler piece are
convexed on & circle corresponding to the addendum
circle of the teeth of the internal gear and each dorms
a. good working contact with the ends of the teeth, so

rests on a sheulder fermed at the edge of the opening, [ as to prevent leakage of liquid pecketed between the
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interdental spaces and the ends of the filler p_ieee.-

The number of teeth or interdental spaces of the inter-
nal gear which are embraced between the edges of each
end of the filler piece is the same as between the edges
of each concaved surface 18, Fig. 4, although the num-
bers may be different if dESIIBd Wltheut affecting the

- principle of operation.

- The gear 8 isrotated in the direction 1ndlcated by-the
arrow applied thereto, Fig. 4, or clockwise. Thisdrives
the internal gear in the same direction and the latter
gear in turn rotates the other spur gear 9 in-a clockwise

- direction, as indicated by the arrow shown on the same.
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21,

‘With the gears rotating in the manner indicated, the
pockets or buckets of the spur gear 8 receive liquid
from the chamber 20 and deliver it to the chamber
"The pockets of the spur gear 9 receive liquid
from- the chamber 22 and deliver it to the chamber
23, while the pockets of the internal gear at the ends
of the filler piece or partition receive liquid from

the chembere 20 and 22 and deliver it to the cham-_

bers 23 and 21 respectively. The chambers 20 and 22
are, therefore, suction chambers and the chambers 21
and 23 are discharge chambers. The suction chambers
are each provided with an inlet or suction port 24'in the
cover plate of the pump, Figs. 1 and 2, which communi-
cate withk the liguid-containing reservoir. . The dis-
charge chambers deliver through ports 25 in the base of
the casing 1, Fig. 2, which communicate with conduits

26 cored in the base, Figs. 1 e,nd' 2, that may connect |

with separate distribution systems, or 2 single system,
‘as desired. From the foregoing it will be noted that
the operating parts are contailned in a single pump body
or cylinder, and the filler piece divides the cylinder
into two compartments, with a pumping element or
gear in each. Both elements draw their supply from
3 COIMIMON source, viz., the reservoir in which they are
contained. It is also to be noted that while the inter-
nal gear transmits motion from the driving spur gear 8

-to the driven spur gear 9, 1t itgelf contributes in delwer—-

ing liquid.

The speed of the two pumping elements and their ca-
pacity are equal, and they may deliver liquid at the
same pressure or at different pressures according to the
demands of the distribution systems. It may be de-
sirable to vary the quantity of liquid delivered by the
puwmping elements. As the capacities of the elements
are substantially constant for a given speed a portlon of
the effective delivery of each element may be by-

~passed in any proportion desired. For this purpose a
by-pass is,provided between each discharge Chamber |

~and the reservoir, so that the liquid delivered by the
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elements may be prepertlened between the dletrlbu-

tion systems and the reservoir. These by-passes each |
comprise a port 28 in the cover pla.te of the pump, which |

communicates with the reservoir and one discharge
chamber, and an outwardly opening valve 29 for clos-
ing the ports.
desired pressure of liquid in the distribution systems.

from 2 point exterior to the pump structure:

which extends freely through the cover plate, and car-
‘ries a helical spring 30 which rests upon an abutment 31
on the stem, Fig. 1. At-the upper end of the spring an
adjustable abutment 32 is provided, the position of

These valves may be sef, to open at a.ny .

863,781

which determines the tension on the spring. This
abutment preferably takes the form of a bell-crank le-
ver which is fulcrumed on a lug 33 formed on the inte-
rior surface of the pedestal 4. The inner end of the
lower arm of the bell-crank lever is provided with an

eye 34-which receives the valve stem and it engages
‘with the upper end of the valve stem spring. The

other arm 35 of the lever engages with a sef screw 36, the
knurled head of which is located exterior to the pedes-
tal and the end of the screw impinges upon the lever.

varies the tension of the spring. To facilitate this op-
eration a suitable pointer and scale may be employed
in connection with the set screw, as is obvious.

" In order to prevent destruction to the teeth of the
gears, by the wedging or compression of liquid between

the meshing teeth of the spur and internal gears, pas-

‘sages 37 are formed at the top or bottom of the gearsat a

point where the teeth mesh. These passages areshown,

Figs. 3, 4 and 5, as arc-shaped depressions or recesses,

and they permit the liquid that is entrapped between

the meshing teeth to by—paee back to the dlecharge

chambers.

In cases where the workmg pressure of the twe dis-.

tribution systems is different, it is preferabie to utilize
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- Thus, by adjusting the set screw, thelever or abutment
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the driving spur gear 8 as the heavy duty pumping ele- -

ment, since this gear isrotated by the driving shaft and |

therefore, the power is more direct.

forced feed lubricating systems for high speed machin-
ery, such, for instance, as the bearings of steam tur-
bines, and as the distribution or feed systems are inde-

duced to a minimum. Obviously the pump is not llm-
ited to this particular use. |

I find & pump of the construction described useful in

95

‘pendent the likelihood of failure of lubrication is re- -

100

According to the modified construction " of pump, |

Fig. 6, the gears or pumping elements 38 are driven by
a spur gear 39 which meshes with both. . The spur gear,
like the filler piece in the pump previously described,

divides the cylinder or drum 40 into two compartments,

and like the internal gear, it contributes to deliver

fluid. Tt delivers fluid frem the suction chamber 41 of

105

one compartment to the dlecharge cha.mber 42 of the- |

other compartment.
In accordance with the provisions of the patent stat-

utes, 1 have described the principle of operation of my.
Invention, together with the apparatus which I now
~consider to represent the best embodiment thereof; but

I desire to have it understood that the apparatusshown - =

is only ﬂluetra.twe and that the mventwn can be car-
r1ed out by equivalent means.

" What I claim as new and desire to gecure "by Lettere

Pa,tent of the United States, is,— |
1. In a rotary pump, the combination ef & pump body,

imperforate means dividing the same into two compart-
- ments, and a retarg pumping element in eaeh eempart-

ment
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2 -In a retary pump, the cembinatien ot' a eylinder,, B

: : : . " two spur ge therei )
It is preferable to control the operation of these valves } pur gears therein, and a partition between the gears

TO aC-.H,
complish this each valve is provided with a stem 29 |

which is previded with curved surfaces that cobperate re-

spectively with the teeth ef eaeh gear to ferm deliverr

peekete

3. In a retary pump, the eembinatien of a cylinder,"
| eeparate pumping elements therein, means - surrounding -

said elements for tranemii:ting motion from one’ element

" to the other, and eepa.re.te dlscharge chambere for the

elements
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4, Iu a rctary pump, the cembinatlon ef & cyllnder,

separate pumping elements therein, means within the

- . cylinder which trangmits motion from one element to sthe .
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other, and an imperferate partition between the elements

which divides the cylinder into separate. compartments ~

9. In a rotary pump, the combination of a cylinder, an

: internal gear therein, spur gears meshing therewith, and

meang which divides- the space within the internal gear

~into separate discharge anﬂ suctien chambers for each

10-

spur gear. o ’

6. In a rotary pump, the combinatlen of a cylinder,
geparate pumping elements therein, separate suction -and
discharge chambers. for the elements, and means sur-
rounding said elements by which one element drives the
other which also operates to discharge liquid

7. In a rotary pump, the combination of a cylinder,
cylindrical internal gear fitted in the cylinder, a spur
gear which drives the internal gear, a second spur gear

which is driven by the internal gear, a filler piece within
the internal gear which divides the interior of the latter

into separate suctlen and discharge chambers, and sur-
faces on the said piece which cccperate with the teeth of

the gears to form discharge pockets.

8. In a rotary pump, the combination of a cyllnder,
two spur gears therein, a filler piece between  the gears

which divides the cylinder space into separate discharge
.and suction chambers for the gears, and an internal gear -

within the cylinder which transmits motion from one gear
to the other and coiperates with the filler’ piece for dis-
charging liquid from the suction chamber of one spur
gear to the discharge chamber of the other.

. 9. In a structure of the character described, the com-
bination of 2 casing or reservoir, a cylinder located there-

in, pumping elements in the cylinder, free supply connec-
tions between the cylinder and . -reservoir, and séparate
discharge conduits which delwer Ilquiﬂ from the cylinder
to points exterior to the casing.

10. In a structure of the character describeﬂ the com-
bination of & casing or reservoir,- a cylinder cast integral
with the base therevf, separate pumping elements in the
cylinder supply connections between the reservoir and the

clements, and independent discharge conduits for said
elements.

11. In a struoecture of the character descrlbed the com-
bination of g liquid-containing casing or reservoir, a
pump chamber, separate pumping elements in the chamber,
and a by-pass between the dlscharge side of one ‘element
and the 1eservequ

12. In a structure of the'character described the com-
bination of a casing or reservoir having an internal cylin-
der cast integral ther ewith, a cover plate for the cylinder,

 independent pump elements in the cyhnder perts in the

‘bination of a casing Or reservoir, 'a
pass for the pump.algo “within the 'casing, an autcmatic
valve for the by-pass, a stem therefor which extends

- )
. —

cover plate threugh whlch lquld ﬂews frcm“the casing_ to__ -

the 'pumping elements, independent discharge conduits,"

and controlled by-passes between the pumping elements.

and the reservoir.

13. In a. strueture -et the character described the cem- .

bination of -a casing or reservcir, cylinder therein, s

pumping element In the cylinder, a by-pass between the

discharge side and the suction side of the. element, angd

8

55

14, In a strnctnre of the character described, the com-

pump. therein a by-

through the wall of the casing, and means exterior t6 the
casing which engages the stem for regulating sald valve,
15. In a structure of the character described, the com-

“bination of a.casing or reserveir, a pump located therein,

{ & by-pass for the pump, a valve for the by—pass a rotary

'

driving shaft for the pump, a pedestal on the casing for
the shaft, a; stem on the valve which extends through the -
casing into the pedestal, a spring cn the stem, an adjust-.

able abutment for the spring, and means exterior to the
pedestal fer adjusting the abutment to vary the tension of
the spnng ’

65

60
means centrelLble trcm withcut the casing for regulating R
the by-pass. . -

79 .

.16. In a rofary pump, the combination' of twe rotary .

pumping elements, a casing or inclosare for the same, an
imperforate partition between the elements, means for

finid from them.
17. A "pump cempnsmg a stmcture ham,g' two con-
centnc chambered portions of which one ferms a reser-

voir, rotary pumning clements in the other chambered por-
tion, means for rotating the elements -and ‘independent

80
admitting fluid to the elements, and means for conveying '

85

permanently open ports between said chambered portions .~

through which fluid from the resarvoir is drawn by the

elements and means for discharging fluid from the pump-

ing chamber 4
. 18. A pump cemprlsmg a structure hamng a chambered

portion which forms.a reservoir for the ligunid to be

pumped independent rotary pumping .elements mounted
in said structure and arranged below the level of the liquid
in the reservoir, free ports communicating with the reser-

‘voir thrcugh which liquid is drawn by the elements,

and independent relief valves between the dlscharge side
of the element and reservoir.

90

9o

In witness whereof, I have hereunto set my hand this

sixtcenth day of J anuary, 1905.

JOHN G CALLAN.
Witnesses :
JOHN A. McMauus Jr.,
Ducann McK McKILLeP

T o,
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