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7 Claims. 

This invention relates to certain new and use 
ful improvements in gear pumps. 

' The main object of the invention is to, provide 
a gear pump which may be used for transmitting 
power or for pumping various kinds of liquids or 
semi-liquids, which develops high forcing power 

. and may be operated e?iciently at high speed and 
throughout a wide range of speeds, and‘which 
embodies novel means for preventing leakage 
losses or clogging of the teeth of the gears and 
.for varying the effective capacity of the pump at 
will. ' 

A further object of the invention is to provide 
. a gear pump which is simple of construction, 
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adapted to be manufactured and sold at a‘ com 
paratively low cost, and which is of highly durable 
type and not liable to easily get out of order. 
The invention consists of the features of con 

struction, combination and arrangement of parts, 
hereinafter fully described and claimed, reference 
being had to the accompanying drawings, in 
which:— ' ‘ 

Fig. 1 is a horizontal central section through a 
gear pump embodying my invention. 

Fig. 2 is an end elevation of the pump with 
parts broken away and in section. 

Figs. 3, 4 and 5 are transverse sections on th 
lines 3—3, 4--4 and 5—5 of Fig. 1. ' 

Fig. 6 is a view showing a modi?cation in the 
form‘ of the gears. ' 

Fig. '7 is a side elevation of the pump. 
Fig. 8 is a top plan view thereof.v 
The pump comprises a casing or housing I hav- ' 

ing a rear main portion 2 and a relatively reduced 
forward portion 3, each of substantially elliptical 
form in cross-section. This casing is normally 
open at each end to admit of the application and 

v removal of its working parts and the rear end of 
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the portion 2 is closed in service by a detachable 
cover plate 4, while the forward end of the portion 
3 is closed in service by an inner bearing plate‘5 
and an outer cover plate 6, detachably secured 
_in position. .. ' . 

A main rotary drive shaft 1 extends longitudi 
nally and axially within the casing and has its 
rear end 8 projecting beyond the cover plate for ' 
suitable driving connection with a prime mover, 
which may be a gasoline or other type of engine.‘ 
This end of the shaft-is journaled in the cover 
plate 4 and extends through a stuffing box 9 car 
ried thereby, while the forward end of the shaft is 
reduced and journaled in a bearing I ll in the plate 
5. ‘Arranged equidistantly on opposite sides of 
this shaft and parallel therewith are stationary 
shafts II which extend through and are suitably 

‘ maintain sufficient seal for a good pumping effect. 

(Cl. 103-420). 
fastened to the plates 4, 5 and 6. Each of these’ 
shafts i I has relatively enlarged and reduced por 
tions l2, l3 providing at their point of intersec 

‘ tion a stop shoulder l4. , . 

Keyed to the shaft 1 for rotation thereby and 5 
therewith is a central drive and pump gear 15, 
and meshing with this gear I5 and’ rotatable 
about‘the shafts II are pump gears I6, It’, all 
of which gears are mounted in the casing portion 
2. The teeth I‘! of these gears are bulbous-shaped 
and ?attened at their peripheries to bear against 
curved walls ll’ of the casing against which they 
bear, except at the points of engagement of the 
teeth of, the gears with one another, in order to 

The teeth of the center gear l5 are provided 
with drain passages i8 for drainage of oil from 
the spaces between them in certain positions of 
said gear. The rounded surfaces of the bulbous 
gear teeth provide for a close meshing engage- 20 
ment of the teeth for a substantially ?uid tight 
action to secure an ei?cient pumping effect. At 
the top and bottom of the casing are sets of in 
take and outlet ports I9, I9’, and 20, 20', for con 
nection with feed and. return pipes 2|, 2|’ and 22 
and 22' leading from a source of ?uid supply and 
to a ?uid delivery point, or to a motor or motors 
to be driven, such as a’ motor of the type shown 
in my copending application, Serial No, 148,991, 
?ied June 18, 1937, to supply and pressurevcon 
trolling tanks of a power system. 
Each gear l6, I6’ is rotatable on an inner sleeve 

23 which at its forward portion is mounted in an 
Outer sleeve 24 carrying'at its inner end a head 
or follower plate 25. The gear l6 or I6’ is held 
between this follower plate and a ?ange or head 7 
26 at the rear end of the sleeve 23 against inde 
pendent sliding movement and so as to be slid 
able with the sleeves in their sliding movements. 
Each sleeve 23 has a reduced forward end 21 
which passes through a yoke head or plate 28 
and is fastened thereto for sliding movements 
therewith by securing and check nuts 29. The 
forward end of each sleeve 24 abuts against the 
inner face of this yoke plate and is held between 
the same and theforward end of the associated 
gear IE or IE’ so as to be slidable with the inner 
sleeve and yoke plate, by which means the two 
gears l6 and I6’ may be slidably adjusted longi 
tudinally of the casing and with relation to the 
rotatable but non-slidable driving gear IE to 
regulate the extent of engagement of the teeth 
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. of said gears and the effective pumping action of 
the set of gears to vary the amount of ?uid being 
pumped. The yoke head or plate 28 is connected 

5 . 



10 

15 

20 

25 

85 

40 

55 

(3O 

70 

75 

2 
by rods 30, which extend outwardly through the 
bearing and cover plates 5 and t, with a yoke 
bar 3| arranged on the outside of and at the 
rear end of the pump casing, to which bar motion 
may be imparted as by means of a lever or other 
operating device 3!’ to slide the rods Bli‘inwardly 
or outwardly and to correspondingly slide the 
yoke plate 28 and inner and outer sets of sleeves 
to shift the gears l6 and it’ rearwardly so as to 
reduce the effective pumping capacity of the pump 
or to slide said gears forwardly to progressively 
increase the pumping capacity of the pump up 
to a maximum degree, at which the teeth of the 
gears "5, i6 and it’ are engaged throughout their > 
full extent. The rods 33) extend outwardly 
through stu?ing boxes 32 in the bearing plate 5 
and through glands or followers carried by the 
cover plate 6 and which are adjustable to main 
tain the packing in the stu?ng boxes in sealing 
connection with the rods. The shoulders ill or 
shafts ll limit the extent of inward movement 
of the sleeves. 1 I 

Means are provided for closing the spaces be 
tween the teeth of the gears til, it and it?’ left 
vacant by rearward adjustment of the gears 
l6, l6’ in order to properly block the spaces be 
tween the non-engaging portions of the teeth of 
the gears and prevent escape of the iiuid from 
said spaces, whereby the pumping emciency of 
the gears at any capacity ratio will be maintained. 
The means employed for this purpose comprises 
a series of freely rotatable and slidable blocking 
elements 34, 35 and 35’, each consisting of a 
rotatable member shaped similar to the gears but 
having inwardly projecting tooth-like blocking 
projections of a formation corresponding to the 
formation of the spaces between the teeth of the 
gears to seal the same against escape of ?uid. 
The blocking member 3t is disposed between the 
forward end of the gear 55 and the yoke head or 
plate 28 and is rotatably connected to said yoke 
head or plate 28, as shown at 3%, and the rear 
ends or“ the tooth-like projections tit’ or said 
blocking element 34 normally extend a short dis 
tance within the spaces between the teeth of the 
gear l5 and in abutting engagement with adja 
cent ends of the teeth of the gears it, it’, so 
that when said gears it and it’ are moved rear 
wardly the blocking projections of the blocking 
member 34 will follow the same in their move 
ments and close the forward portions of the 
spaces between the teeth of the gear 55 which 
would otherwise be left vacant. The blocking 
members 35 and 35’ are similar in form to the 
blocking member 3-3 and are rotatable about the 
stationary shafts H and are provided between 
the tooth like projections 35a thereof with re 
cesses 31 to receive and permit rearward sliding 
movements of the inner sleeves thereinto when 
said sleeves are adjusted rearwardly. The spaces 
between the forward ends of these tooth-like 
projections 35a of the blocking members 35 and 
35’ are normally engaged by the rear ends of 
the teeth of the gears l6 and it’so that the 
gears and blocking members are normally in 
guided engagement, whereby when the gears 05 
and I5’ are slid rearwardly the portions of the 
spaces at the rear ends thereof passing beyond 
the teeth of the gear IE will be closed by the 
projections of the blocking members to prevent 
leakage of the motive ?uid therefrom. It will, 
of course, be understood that the gears may be 
driven at any desired speed and it will be seen 
that the pumping capacity of the pump at any ' 
speed may be varied to wide degrees by adjust 

53» 149,826 
ment bf the gear members 115, it’, so that the 
capacity ?ow of the ?uid may be varied to cor 
respondingly vary the power applied to the motor 
or motors to be driven thereby. The provision of 
the blocking devices prevents loss of ?uid from 
between the gears at times when the sliding gears 
are adjusted rearwardly and at all other times so 
that a pump of maximum efficiency is produced. 
By varying the speed of the pump ‘gears and their 
capacity a high degree of ?exibility of the pump 
ing action within minimum and maximum limits 
may be obtained to regulate the speed and power 
of the. driven parts as desired, and such speed 
and power may be increased or reduced as quickly 
as desired without causing backlash or undesir 
able ?uctuations of the ?uid being pumped. 

Fig. 6 illustrates a modi?cation in the form of 
the pump gears, in which the center gear its. 
mounted on shaft "17a and one of the side gears 
ltd rotatable about its stationary shaft Ha are r 
shown. In this modified form the gear teeth llc 
are substantially semi-elliptical shaped and are 
provided in their sides with‘ drain recesses its. 
This construction of the gears ensures a perfect 
meshing of the teeth and provides at the inner 
extremities of their curved sides points of contact 
and between the outer and inner extremities of 
their curved sides rounded surfaces foreasy mesh 
ing engagement. Such construction also provides 
for the formation between engaged teeth of a 
drain channel it’ communicating with the re 
cesses 98a to allow ready escape of entrapped fluid 
to prevent liability of ?uid jamming and irregu 
larities of action due to this cause. 
From the foregoing description, taken in con 

nection with the drawings, the construction and 
mode of operation of my novel and improved 
gear pump will be readily understood without a 
further and extended description, and it will be 
seen that the invention provides a simple, re 
liable and efficient construction of pump embody~ 
ing means whereby the e?ective capacity of the 
pump may be varied within wide limits and where 
by suclr action may be obtained by a relative 
shifting of the pump gears without loss of pump 
ing e?ciency, owing tothe fact that by simul 
taneous adjustment of the ?llers or blocking de 
vices the vacant spaces between the gear teeth 
will be filled to prevent leakage of the power 
iiuid therebetween. It will also be seen that the 
sliding gears and blocking means may be simul 
taneously operated in a ready, convenient and 
expeditious manner so that the pump may be 
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driven at any speed and its capacity regulated _ 
without producing irregularities of action and 
whereby a smooth flow of the ?uid may be ob 
tained at all speeds. While the construction 
shown is preferred, it will, of course, be under 
stood that changes in the form, arrangement and 
details of construction of the parts may be made, 
within the scope of the appended claims, without 
departing from the spirit or sacri?cing any of the 
advantages of the invention. ' 

What I claim is:— - 
l. A gear pump comprising a casing, heads 

‘closing the ends of the casing, a central drive 
shaft journaled in said heads, stationary shafts 
carried by the heads and disposed on opposite 
sides of the drive shaft, a central pump gear 
carried by the drive shaft, sleeves slidably mount 
ed on the stationary shaft, pump gears arranged 
on opposite sides of the central pump gear and 
meshing therewith, said side gears being rotat 
able about and slidable with the sleeves, the eas 
ing being provided with a set of ?uid intake, and 
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discharge ports for cooperation with each of the ' 
side gears-and the central gear, a cross yoke ex 
tending between and connecting the sliding 
sleeves, means extending through one of said 
heads and coupled to the cross yoke for sliding 

' said side gears for varying their extent of mesh 
ing engagement with the central gear and the 
pumping capacity of the pump, and means rotat 
able with the gears and relatively slidable there- . \ 
with in their sliding actions for ?lling the spaces 
between the teeth of the gears-left vacantby 
the relative slidingw movement‘of the gears in 
disengaging direction. *1 . ' 

2. A gear pump comprising a casing, heads 
closing the ends of the casing, a central drive 
shaft journaled in the heads, stationary shafts 
disposed on opposite side of the central shaft and 
carried by the heads, sleeves slidable on- the'sta 
tionary'shafts, a central pump gear mounted on , 
and rotatable with the drive shaft, pum'p gears 
on opposite sides of the central pump gear and 
meshing therewith, said side gears being rotat 
able about and slidable with'lthe sleeves, the eas 
ing being provided with a set of ?uid intake and 
discharge ports for cooperation with each of the 
side gears and the central gear, a yoke on the 
interior of the casing extending between and 
connecting said sleeves for sliding said side gears 
in unison and with relation to the central gear 
for varying their extent of meshing engagement. 
and pumping ‘capacity, rods connected to the yoke 
on opposite sides of its center and extending out 
wardly through and slidable in one of said heads, 
a cross connection between the outer ends of the 
rods, an operating lever coupled to said cross 
connection, and means‘ rotatable with the gears 
and relatively slidable, therewith in the sliding 
motions of the side gears for ?lling the spaces 
between the teeth of the gears left vacant in the 
relative sliding motions of the gears in disengaging 
direction. - 

3. A gear pump having a set of three pumping 
gears comprising a driven center gear and two 
side gears intermeshing with the center gear, said 
center gear being rotatable in a ?xed plane, an 
inner ?anged sleeve and an outer?anged sleeve 
for supporting and sliding each side gear with 
relation to the center gear to vary the extent of 
meshing engagement‘ of said gears and their 
pumping capacity, said sleeves being concentrical 
ly mounted and each side gear being rotatably " 
mounted on its inner supporting sleeve and held 
between the ?anges of the sleeves for sliding 
movement with the sleeves, a, pair of toothed 
?llers rotatable in ?xed planes with the gears and 
adapted to ?ll the spaces between the teeth of 
the side gears left vacant by a disengaging move 
ment of the side gears relative to the center 
gear, a toothed ?llerrotatable with the gears and 
sl'dable with the side gears and adapted to ?ll 
the spaces between the teeth of the center gear 
‘eft vacant by ‘such disengaging movement of 
the side gears, ‘and means connected with the 
sleeves of the side gears for simultaneously sliding 
said side gears and slidable ?ller. _ - 

4. Agearpumphaving asetofthreepumping 
gears comprising a driven center gear and two 
side gears intermeshing' with the center sear. 
said center gear being rotatable in a ?xed plane, 
and said side gears being slidable with relation to 
the center gear to varythe extent of meshing 
engagement of said gears and their pumping 
capacity, a ‘ pair of toothed ?llers rotatable in 
?xed planes with thegears and adapted to ?ll 

3 
the spaces between‘ the teeth of the side gears 
left vacant by a disengaging movement of the 
side gears relativev to the center gear, a toothed 
?ller rotatable with the gears and slidable with 
the side gears and adapted to ?ll the spaces be 

. tween the teeth of the center gear left vacant by 
such disengaging movement of the side gears, a 
slidable cross yoke connection between the sleeves 
of said side gears and slidable ?ller, and operating 
means coupled to said yoke connection. 

5. A rotary gear pump comprising a casing. 
heads closing the ends of the casing, a drive shaft 
journaled in the heads, stationary shafts carried 
by'the heads and arranged on'opposite sides of 
the drive shaft, a toothed central pump gear car 
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15 
ried by and rotatable with the drive shaft, toothed . 
gears ‘arranged on opposite sides of the center 
gear and meshing therewith, said side gears 
being driven by the center gear and slidable with 
relation thereto to vary the extent of engage 
ment of the teeth of the gears, sets of sliding 
rsleeves slidablykmounted on the stationary shafts 
for slidably shifting the side gears,>each set of 
sleeves comprising an inner sleeve on which a side 
of the gear is rotatably mounted and an outer 
concentric sleeve, said sleeves having ?anges hold 
ing the side gear con?ned for sliding movement 
with said sleeves, a cross yoke connecting the‘ 
sets of sleeves for sliding movements together, 
rotatable toothed ?llers for closing the spaces 
between‘ the portions of the teeth of the side 
gears left vacant by movement'of the side gears 

’ in disengaging direction, a slidable and rotatable 
toothed ?ller rotatably mounted on and slidable 

‘ with said yoke forclosing the spaces between the 
portions of the teeth .of the center gear left‘ 
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vacant by such disengaging movement of the side _ 
gears, and means connected with the yoke for 
sliding the side gears and the slidable ?ller in 
unison. ¢ 

6, A rotary gear pump comprising a casing, a 
drive shaft journaled in the casing, stationary 
shafts mounted in the casing on opposite sides of 
the drive shaft, a central pump gear mounted on 
the drive shaft,- side pump gears rotatable about’ 
the stationary shafts, sleeves ca ng said side 
gears and mounting the same fo sliding move 
ments relative to the center gear for varying the 

' extent of meshing engagement of the teeth of 
the gears and the capacity. of the pump, toothed 
?llers rotatable with the. side gears and adapted 
to receive the same in their sliding movements 
and to ?ll the vacant spaces between the teeth 
thereof by disengagement of said teeth with the 
teeth of the. center ‘gear, connecting means be 
tween the sleeves for sliding them in unison, and 
a filler rotatablev on said connecting means and 
with'the center gear and slidable with’ the side 
gears for closing the spaces between the teeth of 
the center gear opposite the ?rst-named ?llers. 

7. A gear pump ‘comprising a casing, a drive 
shaft journaled in the casing, a center gear car 
ried by said shaft, stationary shafts mounted in 
the casing on" opposite sides of the drive shaft, 
side gears meshing with the center gear and slid- ' 
able with relation thereto to vary the extent of 
engagement of the teeth of said gears, said side 
gears being rotatable about the stationary shafts, 
sleeves slidable on the stationary shafts and car 
rying said side gears, a cross connection between 
said sleeves, and means coupled to said cross 
connection and manually operable for simulta 
neously sliding said sleeves. 
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