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Claims. (Cl. 103-117) 
The present invention relates generally to 

pump structures. More particularly the inven 
tion relates to that type of pump structure which 
comprises a housing with an inlet and outlet 

5 duct for liquid, a gear pump in the housing, and 
an electric motor for driving the pump so that it 
operates to draw liquid through the inlet duct and 
to discharge it under pressure from the housing 
via the outlet duct. 

20 One object of the invention is to provide a 
structure of this type which includes novel and 
improved control means whereby the flow of liquid 
through the housing is uni-directional regardless 
of the direction of drive of the gear pump. 
Another object of the invention is to provide 

a pump structure of the last mentioned char 
acter in which the control means whereby the 
flow of liquid through the pump structure is und 
directional regardless of the direction of drive of 

20 the gear pump is in the form of a plate-type 
reversing valve which is controlled or actuated in 
a positive manner by the pressure of the liquid 
at the outlet side of the gear pump. 
A further object of the invention is to provide 

25 a pump structure of the type and character under 
consideration which is generally of new and im 
proved construction, consists of but a small num 
ber of parts, and may be manufactured at a low 
and reasonable cost, 

30 Other objects of the invention and the various 
advantages and characteristics of the present 
pump structure will be apparent from a consid 
eration of the following detailed description. 
The invention consists in the Several novel fea 

35 tures which are hereinafter set forth and are 
more particularly defined by claims at the con 
clusion hereof. 

In the drawings which accompany and form a 
part of this specification or disclosure and in 

40 which like numerals, of reference denote corre 
sponding parts throughout the several views: 

Figure 1 is a vertical longitudinal sectional view 
of a pump structure embodying the invention; 

Figure 2 is a vertical transverse section taken 
45 on the line 2-2 of Figure 1 and showing in detail 

the construction and location of the gear pump; 
Figure 3 is a front or face view of the port plate 

which is located at one end of the housing and 
includes ports leading to the inlet and outlet 

50 ducts in said housing; . 
Figure 4 is a front or face view of the reversing 

valve and the plate in which the valve is 
mounted; 

Figure 5 is a horizontal longitudinal sectional 
55 view of the structure; 

Figure 6 is a vertical transverse Sectional view 
showing the reversing valve in its neutral posi 
tion, that is, the position which it assumes when 
the gear pump is inoperative; 

Figure 7 is a similar sectional view showing the 
reversing valve in the position in which it is 
shifted when the gear pump is driven in a clock 
wise direction as viewed in Figure 2; and 

Figure 8 is a vertical transverse sectional view 
showing the reversing valve in the position into 
which it is shifted when the gear pump is driven 

10 

in a reverse direction, that is, in a counterclock 
wise direction as viewed in Figure 2. 
The pump structure which is shown in the 

drawings constitutes the preferred embodiment 
of the invention and is primarily adapted to pump 
liquid such as oil. It is of the internal gear type 
and comprises a pump housing 9, an internal gear 
pump 0 within the housing, and an electric 
motor for driving the pump. 
The housing 9 is preferably in the form of an 

elongated rectangular one-piece casting and has 
a flat bottom face 2, a flat top face f3, and a 
pair of flat end faces 4 and 5. The top and 
bottom faces are parallel and the end faces ex 
tend at right angles to the top and bottom faces 
and are arranged one opposite the other. In ad 
dition to the aforementioned faces the housing 
has an integral platform 6 and is provided with 
a horizontal longitudinally extending bore , an 
inlet duct 8, and an outlet duct 9. The plat 
form 6 is located adjacent to and projects out 
wardly from the end face 4 and serves as a 
support for the electric motor f. The latter has 
an armature shaft 20 and is fixedly secured to 
the platform 6 so that the shaft extends longi 
tudinally of the pump housing 9. One end of 
the armature shaft 20 projects outside of the 
motor casing and extends into and through the 
bore 7. This bore is formed in the upper portion 
of the housing 9. It is of uniform diameter from 
One end thereof to the other and extends between 
and through the flat end faces 4 and 5 of the 
pump housing. A cylindrical plug 2 fits in the 
bore 7, as shown in Figures 1 and 5, and has 
a longitudinally extending eccentrically disposed 
bearing forming hole 22. One end of this plug 
is flush with the end face 4 of the housing and 
the other end of the plug terminates inwardly of 
the end face 5 and forms with the adjacent end 
of the bore T a cylindrical chamber 23 in which 
the operating pumps of the internal gear pump 
to are disposed. The outer or projecting end of 
the armature shaft 20 extends through and is 
journaled in the bearing forming hole 22 in the 
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plug 2 and embodies a reduced stem 24 which, 
as shown in the drawings, is disposed in and 
extends through the chamber 23. OutWard 
movement of the plug 2; in the direction of the 
electric notor is prevented by means of a 
Substantially square cover plate 25. This plate 
its against the end face of the pump housing 
3 and is secured in place by means of screws 26. 
The latter extend through holes 2 in the corner 
portions of the plate 25 and fit within internally 
threaded sockets 28 in the contiguous end of 
the pump housing. A hole 29 is formed in the 
central portion of the cover plate 25. This hole 
registers with the eccentrically disposed bearing 
forming hole 22 in the plug. 2A and forms an 
auxiliary bearing for the projecting end of the 
armature shaft 26. The inlet duct 8 is formed 
in the upper portion of the pump housing 9. It 
is L-shaped, as shown in Figure i, and embodies 
a vertical branch 3 and a horizontal branch 34. 
the vertical branch extends through the flat top 
wall 3 of the pump housing and is adapted to 
be connected by a pipe (not shown) to a reser 
yoir or tank (also not shown) containing the 
Aiquid to be pumped by the pump AG. The hori 
zontal branch 3 of the inlet duct is disposed di 
rectly over and extends longitudinally of the 
bore in which the plug 2 fits. One end of 
the branch 3 joins or intersects the lower end 
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of the vertical branch 3 of the inlet duct and 
the other end leads to the flat end face 5 of 
the pump housing and intersects and communi 
cates with the central portion of a Substantially 
Semi-circular groove 32 in said end face of the 
housing. As shown in Figure 2, this groove 32 
extends around and is substantially concentrically 
positioned with respect to the upper portion of the 
chamber 23 for the operating parts of the internal 
gear pump B. During operation of the pump 
structure the internal gear pump , as herein 
after described, operates to draw or suck liquid 
through the inlet duct 8 and to discharge it 
under pressure from the pump housing 9 by Way 
of the outlet duct 9. This outlet duct, as shown 
in Figure , is formed in the lower portion of the 
housing 9. It is .-shaped and embodies a hori 
ZOntal branch 33 and a vertical branch 38. The 
horizontal branch of the outlet duct is disposed 
beneath and extends lengthwise of the bore 
and leads from the central portion of a Substan 
tially Semi-circular groove 35 in the flat end face 
85 of the pump housing to the upper end of the 
vertical branch 33. The vertical branch of the 
inlet duct extends downwardly from the horizon 
tal branch 33 and its lower end extends through 
the flat bottom face 2 of the pump housing and 
is adapted to be connected by way of a pipe or 
like conduit to the apparatus or place where the 
pumped liquid is to be utilized. The groove 35 
underlies the chamber 23 for the operating parts 
of the internal gear pump O and has a larger 
radius than the groove 32 at the so-called inner 
end of the inlet duct 8. It is positioned sub 
stantially concentrically with respect to the 
chamber 23 and the central portion thereof is 
Spaced a greater distance from said chamber than 
the central portion of the groove 32. 
The internal gear pump is of standard or 

conventional design and consists of a gear 36, 
a rotor 37, and a crescent 38. The gear 36 of the 
pump is disposed in the cylindrical chamber 23 
and is fixedly secured by way of a key 39 to the 
reduced stem 24 on the armature shaft 2 of the 
notor . Due to the fact that the bearing 
forming hole 22 is eccentrically disposed in the 

2,48,561 
plug 2 the gear 36 is eccentrically positioned in 
the chamber 23. The rotor 3 is in the form of 
a ring gear and corresponds in diameter to and 
fits within the chamber 23, It Surrounds and 
meshes with the gear 36, as shown in Figure 2, and 
comprises a ring 3 and a plurality of axially ex 
tending annularly disposed teeth it. The ring 
ge of the rotor fits rotatably within an annular 
groove 82 in the contiguous end of the plug 2 
and the teeth extend across the chamber 23. 
The crescent 38 is stationary. It is formed as an 
integral part of the plug 2; and fitS in and Seals 
the crescent shaped space betWen the gear 36 
and the rotor, that is, the space where the teeth 
of the gear 36 are not in mesh with the teeth 
4 of the rotor. When the pump is driven 
as the result of operation of the electric motor 
AG, the gear 36 is driven and rotates the rotor 
3. During drive of the gear 35 and rotation of 
the rotor the teeth at one side of the gear emerge 
fron meshing relation. With the teeth. Of the rotor 
and the teeth at the other or opposite side of the 
gear enter into meshing relation with the con 
tiguous or adjacent teeth of the rotor. As the 
teeth at the one side of the gear emerge from 
meshing relation with the adjacent teeth of the 
rotor, suction is created and liquid is caused to be 
drawn from the inlet duct 8, as hereinafter de 
scribed, into the spaces between the teeth of the 
gear and the rotor on what may be termed the 
suction side of the pump. As the teeth of the 
gear enter into neshing relation with the teeth of 
the rotor at the other, or What may be termed 
the pressure side of the pump, the liquid in the 
Spaces between the teeth is forced out of said 
Other Side of the pump and flows, as hereinafter 
described, under pressure from the pump housing 
via, the outlet duct 9. 
The pump structure in addition to the housing 

3, the gear pump , and the electric motor , 
Comprises a port plate 3, a plate 44, a reversing 
valve 85 and a cover plate 86. The port plate 
43 is substantially Square and fits against the 
flat end face 5 of the pump housing 9. It forms 
an end closure for the chamber 23 in which the 
operating parts of the internal gear pump 

O 
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are disposed, and is clamped in place by means 
of a set of bolts . The plate 46 is the same in 
size and shape as the port plate 43. It serves 
as a housing for the reversing valve 5 and fits 
against the outer face of the port plate. The 
cover plate £6 serves as a closure for and fits 
against the outerface of the plate 44 and like the 
plate 64 aid the port plate 43 is substantially 
square. The bolts extend through aligned 
holes in the corner portions of the cover plate 
36 the plate A4 and the port plate 43 and fit 
within internally threaded sockets 48 in the con 
tiguous end of the pump housing 9. These bolts 
when tightened cause the cover plate to clamp 
the two plates 33 and 6 with respect to the pump 
housing and hold them in sealed relation. 
The port plate 63 has formed therein a pair of 

inlet ports 49 and 59, a pair of kidney-shaped 
holes 5 and 52, and a pair of outlet ports 53 and 
54. The inlet ports 49 and 5 are positioned on 
opposite sides of the internal gear pump 0, as 
shown in Figures 6, 7 and 8. They extend com 
pletely through the plate 3 and register and 
Connunicate respectively With the ends of the 
Semi-circular groove 32 in the end face 5 of the 
pump housing 9. The kidney-shaped holes 5f 
and 52 are positioned one directly opposite the 
other and extend completely through the plate A3. 
They are disposed slightly inwards and beneath 
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the inlet ports 49 and 50 and register with the 
side portions of the chamber 28. The hole 5 is 
positioned adjacent to the inlet port 49 and the 
hole 52 is positioned adjacent to the port 50. The 
outlet ports 53 and 54 are located beneath and 
Outwardly of the inlet ports and extend through 
the plate 43. They register and communicate 
respectively with the ends of the substantially 
semi-circular groove 35 and are positioned be 
neath the kidney-shaped holes 5 and 52. The 
latter, as shown in the drawings, are substantially 
Concentrically arranged with respect to the gear 
36 of the pump O. When the pump is driven in 
One direction the hole 5, as hereinafter de 
scribed, permits liquid to be drawn or sucked 
into the pump from the inlet port 49 and the 
hole 52 serves as the discharge side of the pump 
and, as hereinafter described, is connected to the 
outlet port 54 so that the liquid is free to flow out 
of the housing via the outlet duct 9. When the 
pump is driven in the opposite or reverse direction 
the hole 52, as hereinafter described, permits 
liquid to be drawn into the pump from the inlet 
port 50 and the hole 5 constitutes the discharge 
side of the pump and is connected, as hereinafter 
described, to the outlet port 53 so that the liquid 
is discharged from the pump housing 9 by way 
Of the outlet duct 9. 
The plate 44 has in the central portion thereof 

an upper Semi-circular space 55 and a lower 
Semi-circular space 56. These, two spaces face 
and join one another and are concentrically po 
sitioned with respect to the gear 36. The upper 
Space 55 faces the upper central portion of the 
port plate 43 and exposes the inlet ports 49 and 
50 and the upper portions of the kidney-shaped 
holes 5 and 52. The lower space 56 faces the 
lower central portion of the port plate 43 and is 
of greater diameter than the semi-circular upper 
Space 55. It exposes the outlet ports 53 and 54 
and the lower portions of the holes 5 and 52 and 
has curved end corners 57 which join and are lo 
cated outwardly of the end corners of the upper 
Space 55. 
The reversing valve 45 is confined within the 

Spaces 55 and 56 in the plate 44 for rotation about 
the same axis as the gear 36. It is of plate like 
design and comprises an upper sector-shaped 
part 58 and a lower sector-shaped part 59. These 
parts are associated with the spaces 55 and 56 
respectively and are joined together at their cen 
tral portions. The opposed outer portions of the 
two parts are separated by a pair of wedge-shaped 
Spaces 60 and 6. These two spaces are positioned 
one diametrically opposite the other and their 
inner ends register respectively with the kidney 
shaped holes 5 and 52 in the port plate 43. The 
upper sector-shaped part 58 of the valve has a 
radius equal to that of the semi-circular upper 
Space 55 in the plate 44, and its periphery engages 
slidably the portion of the plate 44 which defines 
the space 55. The part 58 is of such size that 
when the valve 45 is in its neutral position, as 
hereinafter described, as the result of stoppage of 
the gear pump, it seals or closes both inlet ports 
49 and 50 (see Figure 6). The lower sector 
shaped part 59 of the valve has a radius equal to 
that of the lower semi-circular space 56 and the 
outer periphery thereof fits slidably against the 
portion of the plate 44 which defines said space 
56. The size of the lower part 59 is such that 
When the valve is in its neutral position, as shown 
in Figure 6, as a result of stoppage of the pump 
it covers and closes the outlet ports 53 and 54. 
The outer corners of the lower part 59 of the 

3 
valve are rounded conformably to the curved end 
corners 57 of the lower space 56 in the plate 44 
and coact With Such end corners to limit rotative 
movement of the valve. 
tated in one direction (see Figure 7) the upper 

When the valve is ro 

Sector-shaped part 58 moves out of lapped or " 
Sealed relation with the inlet port 49 and the 
lower sector shaped part 59 moves out of lapped 
or sealed relation with the discharge port 54 and 
the wedge-shaped spaces 60 and 6 are brought 
into such position that the one registers with the 
inlet port 49 and effects communication between 
the port and the hole 5 and the other, that is 
the wedge-shaped space 6 registers with the out 
let port 54 and effects communication between the 
latter and the kidney-shaped hole 52. When the 
valve is rotated in the opposite or reverse direc 
tion, as shown in Figure 8, the upper sector 
shaped part 58 moves out of lapped relation with 
the inlet port 50 and the lower part 59 moves out 
of lapped or sealed relation with the outlet port 
53 and the two wedge-shaped spaces 60 and 6 
are brought into such position that the space 6 
registers with the inlet port 50 and effects com 
munication between the latter and the hole 52 
and the other space, that is, the space 60 registers 
With the outlet port 53 and effects communication 
between such port and the kidney-shaped hole 5. 
The inlet ports 49 and 50 are arranged so that 
they are uncovered immediately upon turning of 
the valve 45 and the outlet ports 53 and 54 are 
arranged so that they are not uncovered by the 
lower sector-shaped part 59 of the valve until 
after opening of the inlet ports. When the pump 
structure is primed the wedge-shaped spaces 60 
and 6 and the kidney-shaped holes 5 and 52 
are filled with liquid. Turning of the valve is 
brought about by the pressure of the liquid within 
the pump housing when the drive of the gear 
pump is started. When the gear pump is driven 
in a clock-wise manner, as viewed in Figure 2, 
So that the hole 5 becomes the suction side of 
the pump and the hole 52 the pressure side the 
liquid in the hole 5 and also in the wedge-shaped 
Space 60 is drawn into the pump and is forced 
under pressure through the hole 52 into the 
Wedge-shaped space 6. As the liquid enters the 
Space 6 it builds up pressure within the space 
and causes the valve 45 to rotate in a clock-wise 
manner. Rotation of the valve in this manner is 
attributable to the fact that the lower part 58 
of the valve is of greater length or radius than the 
upper part of the valve and hence is subject to 
greater rotative force than the upper part. Dur 
ing the initial part of -clock-wise turning of the 
valve the inlet port 49 is exposed and hence the 
Suction side of the pump is free to draw liquid 
from the inlet duct 8 by way of said inlet port 49. 
When the valve is turned clock-wise as far as 
possible as the result of the delivery of liquid into 
the Space 6 the outlet port 54 is uncovered and 
the liquid is discharged from the casing by way 
of the outlet duct 9. The pressure of the liquid 
in the space 6 during clock-wise drive of the 

0 
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gear pump Serves to hold the valve 45 so that 
the Spaces 60 and 6 are in registry respectively 
with the inlet port 49 and the outlet port 54. 
When the pump is driven in a counter-clockwise 
manner, as viewed in Figure 2 of the drawings, 
the liquid in the kidney-shaped hole 52 and the 
wedge-shaped space 6 is sucked into the pump 
and is forced under pressure through the hole 5 
into the wedge-shaped space 60. As the liquid en 
ters this space it creates such pressure that the 
valve 45 is caused to rotate in a counter-clock 
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4. 
wise manner into a position wherein the Wedge 
shaped spaces 6 and 69 register respectively with 
the inlet port 50 and the outlet port 53, Counter 
clockwise turning or rotation of the valve S in 
response to delivery or pumping of liquid into the 
space 6) is attributable to the fact that the lower 
part 59 of the valve has a greater radius than the 
upper part of the valve and hence the pressure 
thereagainst is greater than the pressure against 
the upper part and effects or produces rotative 
movement of the valve. A leaf spring 52 serves 
when the internal gear pump S is stopped to 
return the reversing valve 45 to its neutral posi 
tion, that is, into a position wherein the upper 
Sector-shaped part 58 of the waive closes both of 
the inlet ports 49 and 50 and the lower part 59 
closes, both of the outlet ports 56 and 543. This 
Spring is positioned radially with respect to the 
Valve and extends across a Wedge-shaped space 
63 in the central portion of the lower sector shaped 
part 59 of the valve. The outer end of the spring 
is fixedly secured in a notch 63 which is formed 
in the lower portion of the plate 44 and leads to 
the lower semi-circular space 56 in such plate. 
The inner end of the spring extends into a notch 
65 which is formed in the hub or central portion 
of the lower part 59 of the valve and communi 
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cates with the apex portion of the space 53. 
When the valve 45 is turned either clock-wise or 
counter-clockwise depending upon the drive of 
the pump, the spring 62 is deflected or placed 
under tension, as shown in Figures 7 and 8. As 
Soon as the gear pump O is stopped and the 
preSSUre of the liquid at the discharge side there 
of subsides the spring 62 rotates the valve 35 into 
its neutral position. In this position of the waive 
the inlet and outlet ports are closed, as heretofore 
pointed out, and hence the liquid in the spaces 
S) and is a cannot escape and the pump remains 
in a primed condition. The reversing valve 45 
constitutes simple and novel means for control 
ling the pump structure so that there is a uni 
directional flow of liquid therethrough regardless 
of whether the gear pump is driven in one di 
rection or the other. .. 
The operation of the pump structure is as 

follows: When the gear pump is driven in a 
clock-wisemanner as viewed in Figure 2 the liquid 
in the kidney shaped holes 5 in the space SC, as 
hereinbefore described, is drawn through the 
pump and forced under pressure through the hole 
52 into the space S. Upon entry of the liquid 
into the Space 68 the reversing valve 45 is caused 
to rotate in a clockwise manner. During the ini 
tial portion of such rotation the inlet port 39 
is exposed and permits additional liquid to be 
drawn or sucked into the pump via the hole 5 A. 
During the latter part of the clock-wise rotative 
movement of the Valve the outlet port S is ex-. 
posed so that the liquid delivered into the space 
5 is free to pass into the outlet duct 9. During 
clock-wise drive of the pump liquid flows as 
follows into the suction side of the pump; ver 
tical branch 3 of the inlet duct 3; horizontal 
oranch 3; groove 32; inlet port 49; wedge-shaped 
space 68; and kidney-shaped hole 56. During 
Such rotation of the pump the pumped liquid 
flows as follows from the pump: kidney-shaped 
hole 52; Wedge-shaped space 6; outlet port 53; 
groove 35; horizontal branch 33 of outlet duct 9; 
and vertical branch 34 of said duct. As soon as 
the pump is stopped as a result of the stoppage 
of the Supply of current to the electric motor a 
pumping of the liquid ceases and the leaf spring 
62 returns the valve to its normal position (see 
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Figure 6). When the pump is driven counter 
clockwise, as viewed in Figure 2, the valve 5 is . 
rotated in the opposite direction, that is, Counter 
clockwise as shown in Figure 8. This is attribut 
table to the fioW of liquid from he hole 52 and the 
Space 6 through the hole 5 into the space S6 
and the building up of such pressure that the 
Valve is forced to rotate in a conter-clockwise 
Ananner. During the initial part of this counters 
clockwise rotation of the valve the inlet port 5 
is exposed and in the latter part of such move 
ment the outlet port 53 is exposed. During 
counter-clockwise drive of the parap the flow of 
liquid into the chamber 23 is as follows: inlet 
duct 8; groove 32; inlet port S3; space 3; and 
hole 52. During Such counter-clockwise drive of 
the pump the pumped liquid flows from the 
chamber 23 as follows: hole 5; space S3; outlet 
port 53; groove 35; and outlet duct 9. Upon 
stoppage of counter-clockwise drive of the pump 
the spring 62 Swings or rotates the valve 45 back 
to its neutral position. 
The herein described pump structure consists 

of but a small number of parts and hence may 
be manufactured at a low or reasonable cost. It 
is extremely efficient in operation due to the 
fact that the reversing valve which controls the 
inlet and outlet ports So that there is a uni-di 
rectional flow of the liquid through the structure 
regardless of the direction in which the pump 
is driven is positively controlled or operated by 
the pressure of the liquid at the outlet side of 
the gear pump. The structure is especially 
adapted for use in an oil burner installation 
Where the connections leading from the tank to 
the pump and from the pump to the burner are 
fixed and there is a likelihood of a reversible 
cellectric motor being employed to drive the pump 
or a right hand drive motor being substituted 

1 for a left hand drive notor. 
he invention is not to be understood as re 

stricted to the details set forth, since these may 
be modified within the scope of the appended 
claims without departing from the spirit and 
Scope of the invention. 

Having thus described the invention what we 
claim as new and desire to secure by Letters Pat 
eat is: 

1. In a pump structure of the character de 
scribed, the combination of a housing having a 
pump chamber therein and an inlet duct and an 
outlet duct for liquid, a reversible rotary pump 
for pumping liquid from the inlet duct through 
the outlet duct disposed in the chamber and 
having a suction side at one side of the chamber 
and a pressure side at the opposite side of the 
chamber when driven in one direction and a suc 
tion side at Said opposite side of the chamber and 
a pressure side at said one side of the chamber 
when driven in the reverse direction, and a single 
automatic rotary plate type valve mounted in the 
housing independently of and in axially spaced 
relation with the rotary pump and constructed 
and arranged so that when the pump is driven 
in said one direction it is rotated a predetermined 
distance in One direction by the pressure of the 
liquid at the pressure side of the pump into a 
position wherein it serves to connect the inlet 
duct with said one side of the chamber and 
said opposite side of the chamber. with the out 
let duct and when the pump is driven in said 
reverse direction it is rotated a predetermined 
distance in the reverse direction by the pressure 
of the liquid at the pressure side of the pump 
into a position wherein it serves to connect said 
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inlet duct to said opposite side of the chamber 
and Said One side of the chamber to the Outlet 
duct. 

2. In a pump structure of the character de 
scribed, the combination of a housing having a 
pump chamber therein and also having a liquid 
inlet duct with a pair of branches at its inner 
end and a liquid outlet duct with a pair of 
branches at its inner end, a reversible rotary 
pump for pumping liquid from the inlet duct to 
the Outlet duct disposed in the chamber and hav 
ing, a suction side at one side of the chamber 
and a pressure side at the opposite side of the 
chamber when driven in one direction and a 
suction side at said opposite side of the chamber 
and a pressure side at said one side of the cham 
ber when driven in the reverse direction, and 
a single automatic rotary valve associated. With 
the housing and constructed and arranged SO 
that when the pump is driven in said One direc 
tion it is rotated a predetermined distance by 
the pressure of the liquid at the pressure side of 
the pump into a position wherein it serves to 
close one branch of the inlet duct and connect 
the other branch within said one side of the 
pump and to close one branch of the outlet duct 
and connect the other branch with said opposite 
side of the pump and when the pump is driven 
in said reverse direction it is rotated a prede 
termined distance by the pressure of the liquid 
at the pressure side of the pump into a position 
wherein it serves to close said other branch of 
the inlet duct and connect the One branch to 
said opposite side of the pump chamber and to 
close said other branch of the outlet duct and 
connect said one branch of the outlet duct to 
said one side of the pump chamber. 

3. In a pump structure of the character de 
scribed, the combination of a housing having a 
pump chamber therein and also having a liquid 
inlet duct with a pair of branches at its inner end 
and a liquid outlet duct with a pair of branches 
at its inner end, a reversible rotary pump for 
pumping liquid from the inlet duct to the out 
let duct disposed in the chamber and having a 
suction side at one side of the chamber and a 
pressure side at the opposite side of the chamber 
when driven in One direction and a suction side 
at said opposite side of the chamber and a pres 
sure side at said one side of the chamber when 
driven in the reverse direction, and a single mov 
ably mounted automatic valve adapted when the 
pump is at rest to assume a neutral position 
wherein it serves to close the two branches of 
the inlet duct and also the two branches of the 
Outlet duct and constructed and arranged so that 
when the pump is driven in said one direction 
it is shifted a predetermined distance in one di 
rection by the pressure of the liquid at the pres 
Sure side of the pump into a position wherein 
it serves to close One branch of the inlet duct 
and connect the other branch with said one 
side of the pump and to close one branch of the 
outlet duct and connect the other branch with 
said opposite side of the pump and when the 
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pump is driven in Said reverse direction it is 
shifted in the opposite direction by the pressure 
of the liquid at the pressure side of the pump 
into a position wherein it serves to close said 
one branch of the inlet duct and connect the 
One branch to said opposite side of the pump 
chamber and to close said other branch of the 
outlet duct and connect said one branch of the 
outlet duct to said other side of the pump cham 

5 
ber, and spring means for shifting the valve into 
its neutral position when the pump is stopped. 

4. In a pump structure of the character de 
scribed, the combination of a housing having a 
pump chamber therein and also having a liquid 
inlet duct with a pair of branches at its inner 
end and a liquid outlet duct with a pair of 
branches at its inner end, a reversible rotary 
pump for pumping liquid from the inlet, duct to 
the outlet duct disposed in the chamber and hav 
ing a Suction side at One side of the chamber 
and a pressure side at the opposite side of the 
chamber when driven in One direction and a suc 
tion Side at said Opposite side of the chamber 
and a pressure side at said one side of the cham 
ber when driven in the reverse direction, and a 
Single rotatably mounted automatic valve adapt 
ed when the pump is at rest to assume a neutral 
position wherein it serves to close the two 
branches of the inlet duct and also the two 
branches of the Outlet duct and constructed and 
arranged so that when the pump is driven in 
said one direction it is rotated a predetermined 
distance in one direction by the pressure of the 
liquid at the pressure side of the pump into a po 
sition wherein it serves to close one branch of 
the inlet duct and connect the other branch with 
said. One side of the pump and to close one 
branch of the outlet duct and connect the other 
branch with said opposite side of the pump and 
when the pump is driven in said reverse direction 
it is rotated a predetermined distance in the op 
posite direction by the pressure of the liquid at 
the pressure side of the pump into a position 
wherein it serves to close said one branch of the 
inlet duct and connect the one branch to said 
Opposite side of the pump chamber and to close 
Said other branch of the outlet duct and con 
nect Said One branch of the outlet duct to said 
other side of the pump chamber, and a spring 
for rotating the valve into its neutral position 
when the pump is stopped. 

5. In a pump structure of the character de 
Scribed, the combination of a housing provided 
with a flat face and having a pump chamber 
leading to and intersecting said face and also 
having a liquid inlet duct with a pair of branches 
at its inner end leading to said flat face and a 
liquid Outlet duct with a pair of branches at its 
inner end also leading to said flat face, a re 
versible rotary pump in the chamber for pumping 
liquid from the inlet duct to the outlet duct, a 
port plate fitting against said flat face of the 
housing and having a pair of inlet ports extend 
ing therethrough and registering respectively 
with the branches of the inlet duct and a pair of 
Outlet ports extending therethrough and regis 
tering respectively with the branches of the out 
let duct and also having a pair of holes there 
through registering respectively with opposite , 
sides of the pump chamber and adapted one to 
form the inlet to the suction side of the pump 
and the other to form the outlet from the pres 
Sure side of the pump when the pump is driven 
in One direction and the other to form the inlet 
to the suction side of the pump and the one to 
form the outlet from the pressure side when the 
pump is driven in the reverse direction, and a 
plate- type valve movably mounted against the 
outer face of the port plate and arranged and 
constructed so that when shifted in one direc 
tion it serves to close one inlet port and connect 
the other inlet port to said one hole and to close 
One outlet port and connect the other outlet port 
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with said other hole and thus adapt the pump 
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6 
for drive in said one direction and when shifted 
in the opposite direction it serves to close said 
other inlet port and connect said. One inlet port 
to the other hole and to close said other Outlet 
port and connect said one outlet port to said one 
hole and thus adapt the pump for rotation in 
said reverse direction. 

6. In a pump structure of the character de 
scribed, the combination of a housing provided 
With a fiat face and having a pung chamber 
leading to and intersecting said face and also 
having a liquid inlet duct with a pair of branches 
at its inner end leading to Said flat face and a 
liquid outlet duct with a pair of branches at its 
inner end also leading to said flat face, a revers 
ible rotary pump in the chamber for pumping 
liquid from the inlet duct to the outlet duct, a 
port plate fitting against said flat face of the 
housing and having a pair of inlet ports extend 
ing therethrough and registering respectively 
With the branches of the inlet duct and a pair of 
Outlet ports extending therethrough and regis 
tering respectively with the brainches of the out 
let duct and also having a pair of holes there 
through registering respectively with opposite 
sides of the pump chamber and adapted one to 
form the inlet to the suction side of the pump 
and the other to form the Outlet from the pres 
sure side of the pump when the pump is driven. 
in One direction and the other to form the inlet 
to the suction side of the pump and the one the 
outlet from the pressure side when the pump is 
driven in the reverse direction, and an automatic 
Valve fitting against the Outer face of the port 
plate and constructed and arranged. So that 
When the purp is driven in said one direction it 
is shifted by the pressure of the liquid at the 
pressure side of the pump into a position wherein. 
it serves to close one inlet port and connect the 
other inlet port to said one hole and to close one 
Outlet port and connect the other outlet port to 
Said other hole and when the pump is driven in 
said reverse direction it is shifted by the pressure 
of the liquid at the pressure side of the pump 
into a position wherein it serves to close 
said other inlet port and connect the one inlet 
port to said other hole and to close said other 
outlet port and connect said one outlet port to 
said one hole in the plate. 

2,146,563. 
7. In a pump structure of the character de 

scribed, the combination of a housing provided 
with a fiat face and having a pump chamber 
leading to and intersecting said face and also 
having a liquid inlet duct with a pair of branches 
at its inner end leading to Said flat face and a 
liquid outlet duct with a pair of branches at its 
inner end also leading to Said flat face, a reverS 
ible gear pump in the chamber for pumping liq 
uid from the inlet duct to the outlet duct, a 
port plate fitting against said flat face of the 
housing and having a pair of inlet ports extend 
ing therethrough and registering respectively 
with the branches of the inlet duct and a pair 
of outlet ports extending therethrough and reg 
istering respectively with the branches of the 
outlet duct and also having a pair of holes there 
through registering respectively with opposite 
Sides of the pump chamber and adapted one to 
form the inlet to the suction side of the pump 
and the other to form the outlet from the pres 
sure side of the pump when the pump is driven 
in One direction and the other to form the inlet 
to the suction side of the pump and the one to 
form the Outlet from the pressure side when the 
pump is driven in the reverse direction, and a ro 
tary valve fitting against the Outer face of the 
port plate adapted when the pump is at rest to a S 
sume a neutral position wherein it serves to close 
both inlet ports and both outlet ports and con- : 
structed and arranged so that when the pump is 
driven in said one direction it is rotated in one di 
rection by the pressure of the liquid at the pres 
sure side of the pump into a position wherein it 
serves to close one inlet port and connect the other 
inlet port with said one hole of the port plate and 
to close one outlet port and connect the other 
Outlet port With Said other hole and When the 
pump is driven in said reverse direction it is ro 
tated in the reverse direction by the pressure of 
the liquid in the pressure side of the pump into 
a position wherein it serves to close said other 
inlet port and connect said one inlet port and 
said other hole and to close said other outlet port 
and connect said. One outlet port to said one 
hole, and spring means for returning the valve to 
its neutral position when the pump is stopped. 

H. E. KEMPTON, 
MATTHEW W. HUBER. 

10 

5 

20 

35 

40 


