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The invention relates to gear pumps and has

reference more partlcula,rly to an improved con-

struction of pump which will operate with ‘a.

minimum of slippage and noise and which will
have increased output per revolution in compari-
son to other gear pumps of equal size operating
at the same speed.

The conventional gear pump essentially con-

(CL 103—126)

: 2 S
When the teeth leave their line of contact and
enter the inlet of the pump, which is a space of

"~ low pressure, a totally opposite action takes place
- since the teeth are separating at this time with

[}

sists of two mating gears of equal diameter and :

equal width rotating in a closely fitting hous~
ing. 'The oil or other liquid is 'drawn into the
housing at one side of the gear pump and is pro-
pelied to the opposite side by means of the gear

teeth which trap the liquid in the spaces between -

the gear teeth and a wall of the housing and
carry it around in the direction of rotation of the
gédrs. Since it is the function of a pump to de-
liver liquid at an increased pressuré over that
supplied to the pump and since present day re-
quirements demand higher and higher pressures,
the prevention of leakage or slippage, as it is com-
monly called, is of the first importance. In the
case of a gear pump with its metal to metal con-~
struction, extreme accuracy in forming and align-
ing and close watchfulness in operation and
maintenance are required. Notwithstanding the
care that may be exercised in the construction
and operation of gear pumps, nevertheless slip-
page is at all times a serious factor even at rated
outputs. When the pumps are operated below
their rated capacities obtained by a reduction in
speed, extremely low operating efiiciencies result,

With the pump in operation liquid is delivered
by each gear to the outlet side of the pump which

thus contains liquid under a high presstire, The

teeth on the respective gears approach each other
as they enter and pass through this outlet space,
gradually coming in contact. The space between
the teeth is irregular due to the shape of the
teeth and as the teeth approach each other,
finally coming into contact, most of the liquid is
forced out, being actually forced in a direction
opposite to the direction of movement of the teeth.
At a certain point inits rotary travel a tooth is
located in a tooth space in a manner to close the
space, with the result that a small quantity of
-liguid is nipped off -and p1nched between the
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the formation of small sealed spaces under nega-
tive pressures, which negative pressures tend to
draw the gears together. This vacuum forming
action, although probably not as great as the
pressure forming action, nevertheless adds to the

wear, vibration and noise heretofore produced by

pumbps of this type.
Therefore an object of the invention is to pro-

‘vide a gear pump of improved construction which

" will obtain maximum output with acceptable op-
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eration by eliminating the nipping and pinching
of the liquid between the gears and by the use of
resilient .material-on the gear teeth which aids
in accomplishing the above and also is substan-
tially eliminating slippage.

In converitional gear pumps as heretofore con-
structed the gears had two very distinct and in

‘a sense contradictory or opposing functions,

namely, to transmit power, and to-pump liquid.
It is a well known fact in the transmission of
power by gears that over-all efficiency, which
takes into account friction, abrasion, smoothness
of running, noise and other factors, is best se-
cured when the number of teeth on the gears is
relatively large, that is, when the size of each
tooth is small in relation to the diameter of the
gear.. On the other hand, when used in the gear
pump, delivery increases closely in proportion to

' the increase in the size of the teeth, the gear
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gears. ‘This trapped liquid is infinitesimally com- -

pressible and thus the same acts like a solid.to
push the gears apart. This action takes place
for each passing tooth and the same is truly a
* toggle action, being destructive to ‘the” gears,
shafts and bearings; and causing excessive vibra-
tion and noise which for many a,pphca,tmns makes
this type of pump impractical..

diameter and width remaining constant,

Another object of the invention is to provide a
gear pump having teeth of relatively large size
on the pumping gears and wherein means are
provided in the nature of driving gears to obtain
a smooth driving connection between the pump-
ing gears. '

With these ‘and various other objects in view,
the invention may consist of certain novel fea-
tures of construction and operation, as will be
more fully described and particularly pointed out
in the specification, drawmgs and claims ap-
pended hereto,

In the drawings which illustrate an embodi-
ment of the invention and wherein like reference
characters are used to designate like parts— ’

Figure 1 is a. sectional view .of the improved
pump of the invention in the plane of the axes of
the two shafts;.

Figure 2 is a sectional view of the pump taken
_ through the pumping gears substa,ntlally along
line 2-—2 of Figure 1;
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Figure 3 is a fragmentary sectional view show-
ing the manner in which the liquid is ftrapped
in the spaces between the gear teeth and the
housing and prorelled in the direction of rotation
of the gears;

Figure 4 illustrates the mode of operation of
the mating gear teeth as they initially make con-
tact on the outlet side and break contact on the
inlet side;

Figure 5 is a sectional view taken substantially

along line 5—35 of Figure 4;

Figure 6 is an enlarged view of a portion of
Figure 5; ‘

Figure 7 is a sectional view of one of the teeth
substantially along line 7—17 of Figure 4;

Figure 8 is a perspective view of one of the
teeth of the pumping gears showing the manner
of fitting the resilient packing thereto; and

Figure ¢ is g sectional view more clearly illus-
trating the combination metal and resilient pack-
ing gear tooth.

Referring more partlculally to Figure 1, the
gear pump of thé invention is suitably d"'l‘./'e“
from any external source of power by means of
shaff 11, which carries the driving gear (% and
the pumping gear 3. The pumping gear 18 is
shown integral with shaft {{, whereas gear {2
is splined o the shaft by means of internsal teeth
formed. in the central opening of the gear, which
téeth have interfitting relation with grocves ié4

-on shaft {i. Shaft {{ is suitably journalled in
the gear housing by means of bearings {5, {8 and
iT. The packing I8 and the packing gland 1§
serve to prevent leakage of the liguid in an axial
direction along shaft 1{. The gear 12 has mesh-
ing telation with a similar gear 28. Said gear
20 ‘grivés the follower shaft 21 since said gear
is splined to the follower shaft by means of teeth
formed in the gear which have interfitting rela-
tion with grooves 22 ‘provided on said follower
shaft. ‘The bearings 22, 24 and 2§ suitably jour-
nal follower shaft 21 and thus the integral pump-
ing gear 25 of substantially the same size and
width as gear 13 and which has meshing relation
with said gear.

The housing for the present pump consists of a
gear section 28, a bearing section 29, a cover 38
for the driving end, a second bearing secticn 34,
and a cover 32 for the closed end. In assembling
the pump the shafts with their
are inserted within a portion of the housing
formed by the gear section 28, the bearing section
31 and the end cover 22. The bearing section
29 is then applied, whereupon the driving gears
12 and 20 are fitted to the driving and follower
shafts respectlvely The end cover 38 is then ap-
plied to complete the housing, it being under-
stood that the various sections of the housing
are suitably bolted or otherwise secured together
to provide a unitary structure.

The driving gears 12 and 20 are so named be-
cause shafts I and 2 are driven by them. The
splined relation which the driving gears have
with their respéctive shafts provides for an ac-
curate and permanent fit such as will give min-
imum play and therefore a minimum of back
.lash. By this means the relatively angular mo-
tiong of gears 12 and 28 are definitely controlled
while at the same time the splined connection
permits easy assembly with longitudinal adj
ment. ' Ample clearance is provided between d
ing gears {2 and 26 and the end cuver 83 so that
said gears may have free rotati This arrange-
ment makes possible the nef‘essary 1u’3rlcat‘on cf
the gears under a low level of oil ‘with the avoid-

pumping gears &0
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ance of undue heating of said gears and likewise
the oil.

Figure 2 illustrates the manner in which the
pumping gears operate to pump liguid w hicn
drawn into the housing through the inlet 22, the
inlet space thus provided being indicated by nu-
meral 84, The liquid is propelled in the direc-
tion of retation of the gears since it is trapped in
the spaces formed by the gear teeth 385 and the
arcuate surfaces 38 of the groove in the gear
section 28 of the housing.” The liquid is dis-
charged into the outlet space 31 and eventually
said liquid is conducted from the housing through
outlet 38. In Figure 3 a portion of Figure 2 has
been enlarged to illustrate the smooth graduul
approach of the teeth 35 into contact with the
arcuate surface 36 of the gear section.

The present invention is based on the concept
that the best means of preventing leakage he-
tween two relatively moving parts is to mnake one
of these parts of metal or cther rigid material
with as perfect: surfaces . as possible both as fo
form and finish and to make the contacting por-
tions of the other relatively moving parts of a
soft and highly resilient material which wiil rub
against the hard surfaces with sufficient pres-
sure to prevenit leakage of the liquid between
them. In the following description this resilient
part is called packing and the same is mounted
upon and securely attached to the metal of each
gear tooth.

Referring more particularly to Figures 4, 5, 7
and 8, it will be seen that each gear tooth indi-
cated in its entirety by numeral 35 consists partly

is

s of metal and parily of resilient packing. The

packing includes strips 40 of small cross sectional
area which extend arcund each gear on the re-
spective sides thereof approximately at the clear-
ance circle and which therefore have contact
with the gear teeth af the roots of the teeth. The
circular strips 49 for each gear are joined by in-
tegral portions having interfitting relation with
the metal of the their respective tocth. As shown
in Figure 8, the circular strip 49 has an integral

2% strip 41 extending upwardly at the corner of the

tooth 35 and on the leading side thereof which
is integral with a strip 42 extending along the
top edge of the tooth also on said leading side.
The connecting strips 43 join the portion 44
thereto, which portion covers the entire area of
the tooth on the follower side. - The said por-
tion 44 -of the resilient packing applied to each
tooth includes a flap 45 adapted to fit into a re-
cess or space 40 When pressure is applied to said
flap.

The resilient packing applied to each gear
tooth effectively prevents leakage. between the
trunk portlon of the gears and the bearing sec-
tions 29 and 31 from the high pressure or outlet

7y side back into the lew pressure or inlet s1de The

circular strips 40 function primarily to accom-
plish this objective. In Figures 5 and § the strips
40 are shown in section and it will be observed
that groove 48 is somewhat larger than said
strips. This groove makes ‘it possible for the
liquid under pressure to act against the surface
of the: strlp thus exposed by the groove in such
manner as to force the ‘curved front surface 49
against the wall of its adJacent bearing sectlon

Leakage between the pump gears and said
bearmg sect:ons from one tooth space to the next
tooth spa.ce is prevented by the pressure of por-
tion 44 of the packing which. is mounted on the
follower side of each tooth, agamst the sald beat-
ing sections 29 and 3l which pressure is caused
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by the lateral spread:of  portion :44 under the
pressure of the liquid while :the teeth are mov-
ing from the ouflet space to the inlet space.
Corner .strips - 41: are provided -to guard .against
leakage between:the end-areas:of the teeth and
said bearing sections -during the passage of the

teeth from the inlet space to' the outlet space.’
Leakage over the addendum from one tooth space

to the next tooth space during  travel of the
teeth between the outlet side .and the inlet side
is prevented by the contact between the mating
teeth,.  Tightness over the addendaof :the teeth
is made more secure by the action of centrifugal
force upon the flaps 45 which acts additionally
with the pressure-of the liquid to force: the flap
against - the following:tooth.. . ‘Leakage ‘over the
addendum from one: tooth spdce to the follow-

10

ing ‘tooth space during ‘the travel of:the teeth -

from the inlet space-to the: outlet space 1s pre-
vented by the corrier strips#42,

‘The trapping and plnchmg of the hqmd during
g portion. of 'the angle of approach of the gear
teeth is a source of vibration and noise as. al-
ready ' described and -said action additionally
causes stresses on the gears and shaft. The re-
silient packing for the gear teeth eliminates the
above objection in the following manner: -

Referring more particularly to Figure 4, it will
be seen that tooth 35 on gear 26 is just coming
‘into contact with tooth 35e on gear "13. - Tooth
35a is in contact with tooth 35b.. This full con-
tact is” due to the differential pressure effect on
the -flap “caused - by - the pressure -of the liquid.
The centnfugal action- -on the flap serves to make
this -contact more ‘efective. 'In-the position of
the gears shown in- F1gure 4 the liquid is escap-
ing- from space 46 through the-gap 50 which is
still ‘open although the same is gradually closing.
Due- to the resilient character of the packing
material slight excess of pressure created in the

liquid ‘which is being forced from between the.

gears deforms the tooth 3%z at the corner ‘51
sufficiently to allow practically all the liquid to
be forced out of the gap 50. - During this dis-
charging action space 46 has been closed by its
flap- 45, which flap is gradually forced into clos-
ing position beginning at the extreme. inner end
of its space 46. This closed condition is shown
by contact of gear tooth 35¢ with tooth 35b.
Rotation of the teeth away from the line of
contact causes- movement of the teeth away
from each other to produce a gradually opening
gap identified by numeral 52. The provision of
the flap with its free end toward this increas-
ing space makes it possible for the liquid to be
drawn into this space as the same 1s being
created.

It can be shown mathematically that a pump
having -gear teeth of large size will deliver a
greater volume of liguid per revolution than if
the gear teeth were -smaller in size, their pitch
diameter and width being the same in both
cases. The per revolution output of the present
pump is therefore increased over present designs
by making the gear teeth of ample size insofar
as is practicable and smooth operation is at-
tained by-providing auxiliary driving gears which
leave the pumping gears with only one operation
- to perform, namely, that of pumping the great-
est volume of liquid for any particular speed
and - with the minimum of slippage. ~Smooth
operation is further assured by the provision of
resilient packing on each gear tooth of the pump-
ing gears. This eliminates nipping and pinching
of the liquid between gears which has been the
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source .of 'excessive strain, noise and vibration
in ‘pumps: as, .heretofore: - constructed. In pro-
viding :a resilient contact with the rigid metal
parts of a coacting tooth the packing additionally
prevents leakage of the liquid especially past
the line.of contact from the high pressure side
to -the low pressure side. - Any reduction in leak-
age or slippage, as it:is generally called in-
creases the efficiency of the pump. :

The invention is not. limited to or by detaﬂs
of construction of the particular embodiment
thereof - illustrated by the drawings as' various
other forms. of the device will of .course:be ap-
parent to those skilled in the art without de-
parting from the spirit of the invention or the
scope of the claims. - For-éxample, although the
present gear pump has been described as having '
particular utility in the pumping of oil and other
liguids, the said deviece is not necessarily limited
thereto sifce it--can be- used very advantage-
ously-in the pumpmg or compresmng of alr and
other gases.” :

What is claimed is: ’ i

‘1. In a gear pump, a housmg a driving sha,ft
and g follower shaft-journalled by the housing
in spaced parallel relation, a pumping gear fixed

_to each shaft, said gears having meshing rela-

tion whereby the teeth of said gears have con-
tact as they approach, pass through, and leave
the plane of said shafts, a compartment provided
by the housing adapted to receive said gears, an
inlet to said compartment on one side of the plane
-of -contact, an outlet for said compartment cn
thé-‘opposite side of said plane of contact, and
resilient material on the teeth of each pumping

igear whereby. ‘said teeth-consist partly of rigid
-material and partly of:resilient material,. said
‘material being located at the edges only of each:

tooth on the leading side-thereof and extending
to completely . cover the follower .side of -each
‘tooth from edge to edge and from top. to bottom

thereof., )

2. In a gear pump, a housmg, a driving shaft
and.a follower shaft journalled by the housing
in spaced parallel relation, a pumping gear fixed
to-each shaft, said gears having meshing relation
whereby the teeth of said gears have contact as
they approach, pass through, and leave the plane
of said shafts, a compartment provided by the
housing adapted to receive said gears, an inlet
to said compartment on one side of the plane
of contact, an outlet for said compartment on -
the opposite side of said plane of contact, and
resilient material on the teeth of each pumping
gear whereby the teeth consist partly of rigid
material and partly of resilient material, said
material having location only in recesses at the
edges of each tooth on the leading side of the
same and extending in recesses on the top of
each tooth at the respective sides to completely
cover the follower side thereof edge to edge and
from top to bottom of the tooth.

3. In a gear pump, a housing, a driving shaft
and a follower shaft journalled by the housing
in spaced parallel relation, a pumping gear of
metal fixed to each shaft, said gears having mesh-
ing relation whereby the teeth of said gears have
contact as they approach, pass through, and
leave the plane of said shafts, a compartment
provided by the housing adapted to receive said
gears, an inlet to said compartment on one side
of the plane of contact, an .outlet for said com-
partment on the opposite side of said plane of

‘contact, resilient material on the teeth of each

pumping gear whereby said teeth consist partly
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of metal and partly. of resilient. material, said
resilient material- having lacation in recesses at
the edges. of each tooth on the:leading side and
extending in recesses.on the top.of each tooth
to completely cover the follower side thereof, and
said resilient material on.the follower side: pro-
viding a. flap located adjacent.the base of each
tooth space for eliminating the pinching and
trapping of liquid . in said tooth space during
meshing of the gear teeth. .

4. In a gear pump, a housing, a driving shaff
and a follower shaft journalled by the housing
in spaced parallel relation, a pumping gear of
metal fixed to each shaft, said gears having
meshing relation whereby the teeth of said gears
have contact as they approach, pass through, and
leave the plane of said shafts, a compartment
provided by the housing adapted to receive-said
gears, an inlet to said compartment on one side
of the plane of -contact, an outlet for said com-
partment on the, opposite side of said: plane. of
contact, resilient material on the teeth of each
pumping gear, said material completely covering
the follower side of each tooth and providing a
flap located adjacent the base of its tooth space,
and a gap located directly below said flap, where-
by the pinching and trapping of liquid in said
tooth space during meshing of the gear teeth is
substantially prevented by the maintenance of
an exit from the diminishing tooth space made
possible by the resilient nature of said material,

5. In a gear pump, a housing, g driving shaft
and a follower shaft journalled by the housing
in spaced parallel relation, a pumping gear .of
metal fixed to each shaft, said gears having
meshing relation whereby the teeth of said gears
have contact as they approach, pass through,
and leave the plane of said shafts, a compartment
provided by the housing adapted to receive said
gears, an inlet to said compartment on one side
of the plane of contact, an outlet for said com-
partment on the opposite side of said plane of
contact, resilient material on the. teeth of each
pumping gear, said material completely covering
the follower side of each tooth and providing a
flap located adjacent the base. of ifs tooth space,
and.a gap located directly below said flap, where-
by suction action caused by a tooth moving out
of  its tooth. space. is substantially prevented by
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the maintenance of a passage into the increasing
space.made possible by the. resilient nature: of
the material, .

6. In. a device.-for providing fluid pewer; a pair
of ‘cooperating rotary pumping: elements, & hous-
ing for:said pumping elements providing an inlet
and an outlet:on the respective sides of the hous-
ing, a pair of driving gears for operatively con-
necting. said ‘rotary pumping elements whereby
the elements are maintained in definite relation
with each other, resilient material in-associated
relation with the individual gear teeth of each
said rotary pumping element for preventing leak-
age past said teeth :from the high pressure side
to the low pressure side.of the housing during a
pumping operation,. said:resilient. material .com-

pletely covering: the -follower side:of each tooth

and including portions located in recesses at the
edges of each. tooth-on the leading side thereof
and extending in recesses:aeross.the top of :each
tooth at the sides-thereof, and circular: strips of
resilient material having location on:the respec-
tive. sides_of ‘each rotary pumping element ap-
proximately at. the clearance circle. for- joining
with said portions onh.the gear teeth..

7. In a device for providing fluid power, a pair
of cooperating rotary pumping elements, a hous-
ing for said pumping elements providing an inlet
and an outlet:on the.respective sides.of.the hous-
ing, a pair of driving gears:for: operatively con-
necting said rotary pumping elements -whereby
the elements are maintained in definite relation
with each other, resilient material.in associated
relation with the individual: gear teeth. of each
said rotary pumping element.-for preventing leak-
age past said teeth from. the: high-pressure side
to the low pressure side.of the heusing during
a pumping operation, said resilient material com-
pletely covering the follower- side- of. each tooth
andincluding portions located-in recesses at the
edges- of -each-tooth on the leading side and:ex-
tending -in. recesses ‘on. the top of.each tooth at
the sides thereof, and circular strips having loca-
tion in. recesses on the.-respective-sides of each
rotary: pumping element approximately. at the
clearance circle for: -joining; with . said portions
on the gear teeth and with: said resilient material
covering the follower side.of the teeth:

JOHN: C. HANNA.




