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11 Cialms, (CL 103—2)

This invention relates to pumps and particu-
larly to a gear pump adapted for circulating
- lubricating oil or bumping a liquid under pres-
sure,

A primary object of the invention is to increase
the volume of delivery and efficiency of gear pumps
for circulating lubricants or
fuels ete. under pressure by increasing the flow of
the liquid into the intake passages and into the
Interdental spaces on the intake side of the pump.

Another object of the invention is to com-
pletely fill the intake passages and interdental
spaces on the intake side of the pump and pre-
vent a vacuum being formed in these passages
and to Increase the flow of liquid delivered by
the pump to a maximum,

- And finally it is an object to

sages leading from the main intake passage
through radial holes provided within the pump
gears and open oniy to the intake side of the
pump easing to permit maximium flow of liquid
to the interdental spaces.

The novel features characteristic of this in-
vention are set forth more in detail in the claims
appendant hereto but the nature and scope of
the invention will be better understood by refer-
ring to the following description taken in connec-
tion with the accompanying drawings forming g
part thereof, in which g specific and preferred
embodiment of the invention has been set forth in
detail for the purposes of ilustration,

In the drawings:

.. Figure 1 Is a side elevation of a pump made in
accordance with the present invention.

Fig. 2 Is a horizontal sectional view of the pump
shown in Fig. 1 taken on the plane of line 2—3%
InFlg. 1. |

Fig. 3 is a side elevation in section of the pump
shown in Figs. 1 and 2, the section being taken on
the plane of line 3—3 in Fig. 2, and

Fig. 4 is a transverse vertical sectional view
taken on the plane of line 4—4 in Fig. 3.

‘In the following description certain specific
terms are used for convenience in referring to
the various constructional details of the illus-
trated form of the invention; these terms, how-
ever, are to be interpreted broadly and limited
only as the state of the art requires. -

The invention in detail preferably includes the
following principal parts. PFirst, a casing; sec-
ond, a pair of intermeshing gears rotatably
mounted therein and drivenby anysuitablemeans ;
third, intake and discharge passages formed in
the casing of conventional or usual type; fourth,
sleeves extending centrally through the gears

provide intake pas-
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and having a lateral opening in their walls ad-
Jacent their inner ends; fifth, radial passages
formed in said gears extending from their central
openings to their interdental spaces, and sixth,
intake passages leading from the main intake
pbassage to said centraily mounted sleeves.

Gear pumps have been used to a limited extent
only at high speeds, particularly under condi-
tions in which intake pressures are low for the
reason that the efficiency under these conditions
is unsatisfactory. Under these conditions the
flow into the interdentaj cavities, due to this
low pressure, is insufficient to completely fill them
at high rotative speeds and therefore the vol-
ume delivered by the bump is reduced. 'The -
brimary purpose therefore of the invention is to
augment the flow of liquid into the interdental
cavities and thus increase the volume delivered
by the pump.

Referring more in detail to
drawing, there is shown a pump of the rotating
intermeshing gear type, having a casing 10 suit-
ably recessed for receiving the intermeshing spur
gears §2. One of these gears 12 may have a shaft
14 preferably formed Integrally therewith and
on which may be mounted g driving gear 16 out-
side the casing 16 by means of:which the pump-
ing gears 12 may be rotated at any desired speed.
Gears {2 are mounted for rotation within the
casing on shafts extending laterally from the gears
and journaled in suitable bearings formed in the
casing,

The casing 18 is formed in separable parts, as
shown in the figures of the drawings, suitably se-
cured together and provided with an intake pas-
Sage 8 having a branch 20 extending to.the in~ -
take space within the casing occupied by the .
gears {2, On the opposite side of the intermesh-
ing portion of the gears 12 is a discharge pas-
Sage 22 connecting to this Space within the cas-
ing. The above-described construction is that
usually found in intermeshing gear pumps of
conventional form and it is to increase the ca-
pacity of the initake passages of such g conven-
tional pump that the bresent construction has
been provided. -

In addition to the intake passage 20 above de-
scribed or in lieu thereof are branch passages 24
leading to centrally mounted sleeves 2§ main-
tained against rotation and about which the gears
rotate. To accommodate these sleeves 26 the
pumping gears 12 are centrally bored and the
sleeves 26 it freely in a substantially oil tight
relation within the bored openings in the gears.
These sleeves are supported at one end in casing

the figures of the
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{0 and are held against rotation by projecting
lugs. The sleeves also are provided with lateral
openings 28 in their walls extending for a por-
tion only of their periphery at an intermediate
point along their length as shown in Fig. 3. These
openings or slots 28 permit liquid which has en-
tered the sleeves from the intakes 24, through ra-
dial openings 25, to be admitted to radial passages
30 within the gears 12, connecting the bored open-
ings within the gears with the interdental spaces.
The slots 28 are wide enough, as shown in Fig. 3,
to permit flow of fluid from the intakes 24 simul-
taneously through radial passages 30 formed with-~
in the gears when the outer ends of these radial
passages enter the intake side of the gear space
within the casing 10.

It will be seen by an inspection of Fig. 2 that
the sleeves 26 are fixed relative to the casing by
projections or lugs 27 on the sleeves 26 entering
slots 29 formed within the casing 10. The in-
ner ends of radial passages 30 in the gears 12 are
brought into communication with the space
within ‘the sleeves 26 as the outer ends of the
passages approach the intake side of the pump
casing. When the inner end of the radial pas-
sage 30 passes beyond the edge of opening 28 in
the sleeve 26 this radial passage 30 is closed until
it again approaches the intake side of the cas-
ing. Under some conditions it may be desirable to
close the inner end of passage 30 when the outer
end of radial passage 30 has advanced beyond the
intake space of the pump casing to a point where
the gear teeth contact the cylindrical wall of the
casing, however in the now preferred form the
inner end of passage 30 is allowed to remain open
for approximately 180° as shown in Fig. 3. The
solid portion of sleeve 26 acts as a valve to pre-
vent the liquid under pressure in the discharge
portion of the casing from returning through pas-
sages 30 to the bored openings in the gears and
hence to the intake portion of the pump.

As shown in Fig. 2 the gears 12 are supported
at their opposite ends by appropriate bearing
surfaces of any preferred type provided in the
casing 10. The sleeves 26 are free within the
gears 12 and do not take any lateral loads.

In operation and with the gears 12 suitably
rotated, the liquid being pumped will enter the
intake passage 20 and pass directly into the in-
take space within the casing. Also by mmeans
of the centrally mounted.sleeves 26 and the ra-
dial extending passages 30 within the gears 12,
additiona] fluid simultaneously enters the pump
by way of the intakes 24, the sleeves 26 and ra-
dia] passages 30. The intake space within the
casing 10 therefore will be amply supplied with
the fluid being pumped through the conventional
intake .and the intake supply conduits leading
to the radia] passages 30. The gears 12 may
therefore be rotated at higher speeds than in
the conventional types of gear pumps while am-
ple supply of fluid is assured af all speeds to
deliver maximum volume. \

Tn the event the interdental spaces of the gears
are not completely filled with liguid while the
spaces are in the Intake portion of the pump
casing, the flow of. liquid through passages 30
as the gear rotates will fill or tend to fill such
spaces during this rotation as the interdental
spaces approach the discharge side of the pump.
Such a construction allows a much longer time
in which the spaces may be filled over the time
allowed in the ordinary gear pump. When the
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4 .
30 are on the discharge side of the pump they
are blocked by the solid pertion of the sleeves 26.

As the fluid in passages 30 flows radially out-.
ward, its velocity is increased by centrifugal force
and the mass flow through these passages and
through the usual intake passages will maintain
the flow into the pump at a maximum at high
rotative speeds. : i

While the passages 30 extending radially with-
in the gears 12 have been described as being used
in conjunction with the conventional intake pas-
sage 20 it will be understood that these passages
30 may, if desired, be used as the principal in-
take passage for the pump. :

It is to be further understood that the inven-
tion is not limited to the specific embodiment
herein illustrated and described but may be used
in other ways without departure from the spirit
of the invention as defined by the following
claims. :

I claim: i

1. A pump comprising a casing, a psir of inter-
meshing gears rotatably mounted therein, & main
intake passage and supplementary intake pas-
sages on one side of said casing, an outlet pas-
sage on the opposite side of said casing, said sup-
plementary intake passages extending from said
main intake passage cenirally within said gears
and then radially therethrough to the interdental.
spaces of said gears, said radially extending pas-:
sages being open to the intake side of said cas-
ing for only a portion of the gear circumference
extending in the direction of gear rotation from
adjacent the point of gear separation. . _

2. A pump comprising a casing, a pair of inter-
meshing gears rotatably mounted therein, a dis~
charge passage for said casing, a main intake
passage and supplementary intake passages for
said casing, said supplementary intake passages
extending from said main intake passage central-
ly within said gears and being open as succes-
sive angularly spaced radially extending passages
within said gears have their outer ends in com-
munication with the intake side of said casing.

3. A pump comprising a pair of intermeshing
gears, driving means therefor, a casing enclosing
said gears, intake and discharge passages formed
in said casing, said passages entering opposite
sides of the space occupied by said gears, sleeves
about which said gears rotate having fiow con-
nections to said intake passage and lateral open-
ings intermediate their lengths, and said gears
having radial holes therein leading from said
sleeves to the spaces between the teeth thereof,
whereby supplemental intake passages are pro-
vided through said sleeves and radial holes to

" the interdental space of said gears.
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4. A pump comprising a pair of intermeshing
gears, driving means therefor, a casing enclosing
said gears, intake and discharge passages formed
in said casing on opposite sides of the space oc-
cupied by said gears, & supplemental intake pas-
sage, central sleeves extending transversely with-
in the casing 2.4 about which said gears rotate
having = lateral openings intermediate their
lengths, a flow connection between said supple-
mental passage and said sleeves, said gears hav-
ing radially extending holes therein leading from
said sleeves to spaces between the teeth thereof,
said holes being open to the space within the
sleeves when -~the outer ends of said holes are
disposed within the intake space, whereby a sup-
plemental intake is provided through said sleeves
and radial holes to the space occupied by said

interdental spaces at the ends -of the passages 78 gears.
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5. A pump comprisinig a pair of intermeshing
gears, driving means therefor, a casing enclos-
ing said gears, intake and discharge Ppassages
formed in said casing on opposite sides of the
space occupied by said gears, central sleeves about
which said gears rotate, flow connections to said
sleeves from the pump intake passage, said sleeves
having lateral openings intermediate. their
lengths, and said gears having radially extend-
ing holes therein leading from said sleeves to
the spaces between the gear teeth, whereby a
supplemental intake is provided through said
sleeves and radial holes to the space occupied
by said gears.

6. A pump comprising a casing, intermeshing
gears mounted for rotation in a gear cavity there-
in, intake and discharge passages within said
casing and communicating with separate rortions
of said gear cavity, a supplementary intake pas-
sage leading from outside said gear cavity and
including passagés extending radially from with-
in at least one of said gears to the interdental
spaces of said gear, and means for continuously
blocking the radially extending passages leading
to an interdenta] space in fluid communication
with sald discharge passage.
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circumference, said portion extending in the di-
rection of gear rotation from adjacent the point
of gear separation.

10. A pump comprising a Dair of intermeshing

gears, driving means therefor, g casing enclosing

said gears in a gear space, intake and discharge
bassages formed in said casing on opposite sides
of said gear space, a supplementary intake pas-
sage, a central hollow sleeve about which one of
sald gears rotates having lateral openings formed

_ therein intermediate its length, a flow connec-
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tion between said supplementary passage and
said hollow sleeve, said one gear having radially

- €xtending holes formed therein leading from said

sleeve to the spaces between the teeth thereof,
whereby a supplemental ' intake is provided
through said hollow sleeve and out said lateral .
openings and said radial holes to sald gear space.
11. A pump comprising a pair of intermesh-
ing gears, driving means therefor, a casing en-
closing said gears in a gear space, main intake
and discharge passages formed in said casing
on opposite sides of said gear space and includ-

-~ ing a portion of said gear space, a supplemental
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7. A pump comprising g casing, intermeshing -

gears rotatably mounted therein, a discharge pas-
sage within sald casing and outside of and com-
municating with interdental spaces of said gears,
an intake including passages extending radially
outward from within at least one of said gears
to inferdental spaces of said gear, said intake
passages being open to unmeshed portions of
sald gear, and means for blocking the radially

extending passages leading to interdental spaces.

in fluid communication with said discharge pas-
sage and preventing inward flow in
extending intake passages.

8. A pump comprising a casing, intermeshing
gears rotatably mounted therein, g discharge pas-
sage within said casing and outside of and com-
municating with interdental spaces of said gears,
an intake including passages extending radially
from within said gears to the interdental spaces

of said gears, said intake passages being open

to unmeshed portions of said gears, and means
for blocking the radially extending passages lead-
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ing to interdental spaces in fluid communication -

with said discharge passage.

9. A pump comprising a casing, a pair of inter-
meshing gears rotatably mounted in g gear re-
ceiving recess therein, main intake and discharge
Dassages within said casing and continuously con-
nected with said gear receiving recess, and a
supplemental intake passage leading from a por-
tion of said main intake passage outside said gear
recelving recess to passages within one of said
gears extending radially from within said one
gear to the exterior thereof, meang connecting
sald radially extending passages to said supple~
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mental passage for only a portion of the gear

intake passage, a central hollow sleeve: extending
transversely within said casing and about which
one of said gears rotates, said sleeve having a
lateral opening extending throughout approxi-
mately one half of the circumference of said
sleeve and located intermediate the length of
said sleeve, a flow connection between said sup-
blementa] intake passage and said hollow sleeve,
said one gear having radially extending holes
therein leading from said hollow sleeve to spaces
between the gear teeth, said holes being opened
to the space within said hollow sleeve when the
outer ends of said holes enter said main intake
bassage and closed to the space within said hol-
low sleeve before the outer ends of sald holes
enter said main dischérge passage, whereby a
supplemental intake is provided through said
sleeve and radia] holes to said gear space,
ALFRED B. THACHER.
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