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1

The present invention relates to pumps, and
is particularly concerned with pumps adapted to
be utilized for pumping liquids.

Such pumps may be utilized for many different
purposes, which may require that the pump be
arranged for right hand rotation or for left hand
rotation.

Another possible requirement may be as to the
location of the inlet to the pump and the loca-
tion of the discharge of the pump, as certain
manufacturers may desire the inlet on the right
hand and others may desire it on the left hand
side of the pump.

This makes four possible requirements of cus-

tomers with respect to the arrangement of the
parts of the unit, as they may require right hand
rotation or left hand rotation with either the
inlet on the right or the inlet on the left.
. One of the objects of the present invention is
the provision of an improved pump for pumping
liquids, the elements of which may be so arranged
that the pump is arranged for clockwise rota-
tion of the shaft or for counterclockwise rotation
of the shaft without interchanging the positions
of the outlet and inlet ports, by merely changing
the position of one of the elements.

Another object of the invention is the pro-
vision of an improved pump for pumping liquids,
which is simple in construction, sturdy, has a
minimum number of parts, and which is adapted
to be manufactured at a low cost.

Another aobject of the invention is the provision
of an improved pump for pumping liquids, which
involves the manufacture of a minimum number
of parts, and which is still adapted to take care
of all the possible situations with regard to ro-
tation or location of ports that may be required
by purchasers of pumps.

Another object of the invention is the provision
of an improved pump of the class described,
adapted to be located in a lubricant sump, and
which is adapted to be attached to a metal pad
which is provided on the machine with which the
pump is used, the inlet and outlet. conduits to
the pump passing through the pad and the drive
shaft being located in one of these conduits so
that there is no need to provide an oil seal on
the rotating drive shaft.

Other objects and advantages of the invention
will be apparent from the following description
and the accompanying drawings, in which similar
characters of reference indicate similar parts
throughout the several views. )

Referring to the accompanying drawings, of
which there are three sheets,

Fig. 1 is a side elevational view in partial sec-
tion, showing the structure of a pump attached
to a pad which is provided for its support on
other machinery;

Fig, 2 is an end elevational view from the right
end, showing the structure of the outside cover;

Fig. 3 is a sectional view taken on the plane
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of the line 3—3 on Fig. 1, showing the inside
surface of said cover;

Fig. 4 is another sectional view taken on the
plane of the line 4—4 of Fig. 1, showing a front
elevation of the other cover plate;

Fig. b is a view in perspective of the reversing
plate;

Fig. 6 is a side elevational view of the pump
unit, showing its exterior appearance; )

Fig. 7 is a sectional view taken on the plane of
the line 7—7 of Fig. 6, showing the pumping
gears and the gear housing plate;

Fig. 8 is a sectional view, taken on the plane
of the line 8—8 of Fig. 6, looking in the direc-
tion of the arrows, showing the arrangement of
the reversing plate of the assembly when the
pump is arranged for counter-clockwise rotation
of the shaft;

Fig, 9 is a sectional view, taken on the plane of
the line 8—8§ of Fig. 6, looking in the direction
of the arrows, showing the arrangement of the
reversing plate in the assembly when the elements
of the pump are arranged for clockwise rotation
of the shaft.

Fig. 10 is a top plan view of the pump unit
shown in Fig. 6;

Fig. 11 is a plan view of the gagket;

Fig. 12 is a side elevational view of the drive
shaft retaining ring;

Fig. 13 is an end elevational view, which also
shows the cross-sectional shape of the retaining
ring.

Referring to Fig. 1, the pump unit (0 em-
bodying my invention preferably consists of a
plurality of plates |i~{4, which may be secured
together by means of a plurality of through
bolts {5, which are located in the bores 16
(Fig. 10).

The bores 16 in the plates {1, {2 are cylindrical
bores unthreaded, while those in the plate 13 may
be threaded to receive the bolts; and the plate
14 is held in place by being secured between the
pump unit 10 and the adjacent support.

The plates {114 may have any desired external
shape; but for the purpose of saving material,
these plates are substantially rectangular in
shape, with a cylindrical formation {7 at each
of the opposite ends. The cylindrical formation
17 is for the purpose of providing a pair of ¢ylin-
drical bores {8, which receive the aligning mem-~
bers 19, consisting of a pair of dowel members,
which are employed for assuring the accurate
alignment of the parts of the pump: and are
bored out for the purpose of permitting the use
of additional bolts, which secure the pump to its
%mporting pad, such as, for example, the bolts

a.

The dowels 19 extend into the cover plate I,
through the gear housing plate 12, and into the
inside cover plate 13; but terminate short of the
reversing plate (4, the bores of which need only
be large enough to pass the bolts 19a¢. Thus the
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alighment of the reversing plate with the other
plates need not be as accurate as that of the
two cover plates and gear housing plate.

Referring to Fig. 1, the outside cover member
{1 may consist of a metal member which has the
inner plane surface 35 for engaging a plane sur-
face 36 on the gear housing plate 12, and which
is provided with suitable bores for the bolis §5,
the dowels 19, and for forming the bearings for
the shafts.

The body of the cover plate il is provided
(Fig. 2) with a plurality of joined, outwardly
projecting, partially cylindrical lugs 61, 62, 63,
64, extending diametrically across the outside of
the body 60 and providing sufficient material for
elongated hearing surfaces in the bores {8 and
bearings for the shaft. The end lugs 61, 64 are
provided with the bores 18 for receiving the dowels
i9 to align this plate with other plates {2 and i3.

The inner two lugs 62 and 63 on the body 60
of cover plate {1 are provided with the bores 65,
86, serving as bearings for the two shafts 26, 29.
At each end the bores 85, 65 have larger counter-
bores §7, 68. The counterbores §7 on the outside
of the cover 1 are used to receive expansion plugs
comprising small, partially spherical, circular
plugs 69 of sheet steel, which are pressed into
the counterbores 67 to close the shaft bearing
bores at the outside end.

The counterbores 68 on the inside of the cover
f{ at each bearing bore 65, 85 are adapted to
receive the rectangular snap rings 78, which
prevent the two shafts from moving axially.
These snap rings are preferably made of heat-
treated spring steel, and their structure is shown
in greater detail in Figs. 12 and 13.

Both of the shafts 26 and 29 are provided with
circumferentially extending grooves if, 12 for
receiving the retaining rings 70. These grooves
are preferably rectangular in section; and their
width is sufficient to receive the snap rings T8
with a clearance. The depth of the grooves Ti,
12 is such that they receive only part of the snap
rings, such as, for example, half of each ring, so
that the snap rings project from the shafis when
located upon the shaft in the groove i or 12.

The snap rings 10 comprise heat treated spring
steel members of partially cireular form, which
are substantially rectangular in cross-section;
and they may extend far enough to go about the
periphery of a shaft over more than 180 degrees,
but considerably less than 360 degrees, since
they need only to extend far enough to grip the
shaft, as shown in Fig. 12.

The total clearance between the sides of the
gears and the walls of the covers is preferably
less than the individual clearance between either
snap ring 70 and the end of its counterbore 68,
so that endwise movement of the gears is pre-
vented by the cover plates rather than the snap
rings 15 on the shafts; and the snap rings are
only employed for preventing axial movement of
the shafts.

The plate 12 (Fig. 7) is the gear housing plate
of the unit; and besides being provided with the
bores 16 and 18, this plate is provided with the
cylindrical gear recesses 21, 21 so arranged that
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outlet, depending upon the direction of rota-
tion of the gears.

The gears 22, 23 have a sliding fit in their
cylindrical recesses 21, the apices of each tooth

being provided with a transverse, partially cylin-

drical surface.

The width of the gears 22, 23 is substantially
the width of the gear housing plate 12, so that
when the mounting plate (3 is assembled with
the gear housing plate (2 and cover plate I,
there are provided a pair of recesses of cylindrical
shape, in which the gears have a sliding, rotating
fit.

The gear 23 is the driving gear, and it is pref-
erably secured to rotate with the driving shaft
26 by means of a key 21 in a key-way 28; and
the gear 22 is similarly mounted on the idler
shaft 29.

The idler shaft 2§ comprises a cylindrical metal
member (Fig. 1) preferably made of cold-drawn
steel, which is short enough so that it will not
engage the plug 69 nor the reversing plate i4;
but it extends into bearing bores in both the cover
plates {1 and 13. It is preferably chamfered at
the outer edge at both ends; and is provided with
the snap ring grooves Ti, 12 like those located in
the drive shaft 26, these grooves being spaced
and located to hold the snap rings 70 in position
to be located in the counterbores 68 of the cover
plate {i and the counterbores 13 in the gears 22
and 23.

Mounting plate {3 also has bearing bores 74,
75; and the dowel bores (8 terminate in the
mounting plate 13 and communicate with smaller
bores 16 for passing the bolts 19a.

The drive shaft 26 has its inner end portion
substantially similar to the idler shaft 29, being
provided with the same grooves T1, 72 and snap
rings 78. The drive shaft 26 is elongated suf-
ficiently to project through the mounting plate
13, reversing plate (4, and the pad 77; and it is
provided with a flat surface 78 (Fig. 10) on one
side adjacent its end and with a key slot 179 for
receiving the key which secures this shaft in
driven relation to some driving member.

The mounting plate 13, which is also a cover
plate, is also provided with the inlet or outlet

. apertures 41, 42 located to register with the inlet

60

or outlet recesses 24, 25 in the gear housing plate,
It also has threaded bores 1§ (Fig. 10) for re-
ceiving the securing bolts (5; and its end sur-
faces 38 and 39 are, of course, ground perfectly

- plane for engagement with complementary sur-
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they are adapted to receive the pump gears 22, -

23 when the gears are meshed with each other
in driving position.

The gear recesses 21, 21 also communicate with
the laterally extending inlet and outlet recesses
24, 25 located to communicate with those portions
of the gears that are in mesh with each other;
and the recesses 24, 25 may serve as inlet or

70

75

faces 80 and 81 on the gear housing plate 2 and
reversing plate 14, respectively.

Thus the two plates {f and (3 are secured on
the gear housing plate {2 by means of the bolts {5,
to form a pump unit, while the reversing plate
{4 is a separate unit which is secured in place
by means of the bolts 8¢ which fasten the pump
to the pad.

The reversing plate {4 is shown in perspective
in Fig. 5; and it comprises a metal member
having a plane surface 81 for engaging the plane
surface 39 on the mounting plate 13, and also
having a plane surface 82 on its opposite side
for engagement with a gasket 48, which engages
the pad 71.

The gasket 40 may be made of any suitable
gasket material; and it is of substantially the
same shape as the reversing plate (4, which may
be made of cast iron.

' The reversing plate is provided with apertures
83, 84, which are concentric with the apertures
{8 in the other plates, but smaller, being of a
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size adapted to receive the bolfs 8¢. ‘The plane
surfaces 81, 82 of the reversing plate preferably
extend completely around the outer pertmns of

lar apertures 43 44 wh1ch serve as condmts
for placing the outlet or inlet cpndmts a1,

in the mounting plate I3 in commuynpication Wlth
condults 85, 86 in the pad 1.

For th1s purpose each aperture 43, 44 has a
portion Whlch part1a11y reg1sters with the aper-
tures 41, 42 in the mouniing plate 13 in eithe;‘
posltmn “of the rever ing plate the two posi-
tions of the reversing plate being’ shown in Figs, 8
and 9. Th1s plate 14 is adapted to be turned
around unt11 the su,rface 82 instead of the surface
8| engages the mounting plate 13.

The Irregular apertures 43, 44 in the revers-
ing plate {4 also extend from the portions which
reglster with condults 41, 42 upwardly and down-
wardly in Fig. 8, and have a transversely ex-
tendmg portion 45 which p1eferably extends
fully across the upper and the lower porth
this reversing plate; buf is spaced from each
bolt hole 33 84.

nregular apertures 43 44 the aperture 44 thch
is located on that side of the pump whlch has
the drlve shaft also is enlarged at 46 to 1nclude
space enough for the drlve shaft 26 thch 1t
clears in elther pos1t1on Fig. 8 or Flg 9
Referrlng ‘to Fig. 1, th1s sectmnal view shows
the pad 17 formmg 2 part of a machme or sup-
port to which the present pump is adapted to

be attached, the pump being preferably lIocated 1n .

external outhne 51m11ar to that of the reversmg
plate M and gasket 40, agamst Whleh the pump
unit is to be secured.

Pad 11is also prov1ded with a pair of threaded
bores 88 for recelvmg the screw bolts i9a¢ which
pass through all of the pump plates and the
gasket inside the tubular dowels 9, and secure
the pump unit to the pad 1. I addltlon the
pad has a pair of condults 85, 86, the Iatter being
large enough to pass the drive shaft 26 also;
and these condmts terminate at the surface 81 of
the pad and lead to the other portions of the
system from which the oil is recelved and to
which it is pumped.

The arrangement of the reversing plate in its
two alternate positions is shown in Figs. 8 and 9.
The mounting plate (3 may be labeled with the
legends “Suction” and “Discharge.” When it is
désired thab the aperture 42 be the inlet to the
pump, the reversing plate should be arranged as
shown in Fig. 8 where, through the irregular
aperture 43, conduit 42 communicates with the
suction side.

In this case the drive shaft is arranged for
counterclockwise rofation, as indicated by the
arrow in Fig. 8; and it will be understood that
the teeth of the gears separate adjacent the suc-
tion port. 25 under these conditions, and the
spaces between the teeth carry the liquid be-
tween the teeth araund the gears, along the cylin-
drical surfaces 2{, 22, until the teeth megh in
the outlet space 24, where the liquid is squeezed
from the spaces between the teeth by the mesh-
ing teeth.

It will be noted that under these conditions
the conduit 42 on the left is in commumcatmn
with the aperture 43 in Fig. 8, the suction side
of the pump. When the reversmg plate is re-~
versed from the position of Fig; 8 to that of Fig. 9,

conduit 42 is still on the left in Fig. 9; and it
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now communicates with the discharge openine 44,
while conduit 41 is still on the right, and qomr
unjeates with the suctlon apening 43. In this
posmon of the reversing plate the pump is ar=-
ranged for clockwise rotation, as indicated by
the arrow in Fig. 9. In Fig. 8, if the rotation were
clockw1se the pomt 1nc1mated as the suction slde
would become the discharge 51de, and the now
indicated discharge side Would become the suc-
tion end of the pump,

Thus 11; will be observed that the present pump
may be arranged for clqckw1se or counterclocks
wise rotati n, ‘whilg still mamtammg its suction
and dlscharfre ports in the same position, The
structure of ‘the present bump . is simple, and it
may be manufactured at a low cost so that it
can be econgmieally used in many different forms
of mstallatlons or gssemblies.

While T have illustrated a preferred embodi-
ment of my mventlon, many modifications may
be made w1thout departing from the spirit of the
1nvent10n and I dg not wish to ke hmlted to the
precise details of constructmn set forth, but de-
sire to avail myself of all changes within the
scope of the appended claims,

Having thus described my invention, what I
claim as new and desire to secure by Letters
Patent of the United States, is:

1. In a pump unit of the gear type, the com-
bmatlon of 3 support havmg a mouptmg surface
provided with inlet and ouflet conduits ending
at sgid surface a gear housmg plate having two
1ntersect1ng cylindrical hores for shdably reeeivs
ing two meshing gears, a closed end plate for
closmg one end of said bores, and a mounting

plate for closmg the other ends of said bores and
havmg an aperture to pass a drive shaft, a drive
shaft in said latter plate and provided with g
geay in said gear housmq plate, a second gear in.
said gear housing plate, meshlng with, the first-
mentioned gear, said mounting plate having
apsrtures commumcatmg with the opposite sides
of the mtermeshmg gear teeth, and a connectmn
plate adanted to be engaged by the mountmg
plate and said support, said connection plate
having apertures enlarged with respect to the
mounting plate apertures for commumcatmz,
with these apertures which form inlet and dis-~
charge ports, said enlarged apertures extending
also to the left and the Tight. parts of the con-
nection plate whereby the pump may be axr-
randed for right-hand or leff-hand rotation while
still - mamtammg the inlet and discharge aper-
tures of said connectmn plate in position for en~
gagement with said inlet and outlet, conduits lo-~
cated anywhele in the area of said enlarged
apertures,

2. In 2 pump unit of the gear type, the com-
bination of a support having a mounting surface
and prov1ded with inlet and outlet conduits, ter-
minating at said mounting surface, a gear hous~
ing plate having two. rntersectmg cylindrical
bores for sh,dably housing two meshed gears, a
cover plate for closmg one end of saig bores. and
a mounting plate for closing the other ends of
said bores and havmg an aperture to pass a
drive shaft, a drive shaft in said latter plate and
provided with a gear in said gear housing plate,
a second gear in said gear housing plate, mesh-
ing w1th the first-mentioned gear, said mount-
ing plate having apertures, commumca.tmg with,
the opposite sides of the mternrxeshmcr gear teeth,
and a reversing plate adapted to be engaged by
the mounting plate and said support, said re-
versing plate having apertures for communieats-.
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ing with the mounting plate apertures which
form inlet and discharge ports, and with said
inlet and outlet ports located in said support,
said reversing plate having one of its apertures
formed to clear the drive shaft, whereby it may
be reversed, to provide an inlet and outlet in sub-
stantially the same location with the shaft rotat-
ing in the opposite direction.

3. A pump assembly for attachment to a sup-
port having a mounting surface and having inlet
and outlet conduits terminating at said mounting
surface, comprising a gear housing plate, said
gear housing plate being provided with a pair of
cylindrical intercommunicating recesses for re-
ceiving pump gears, a pump gear in each of said
recesses, said gears being of slightly less thick-
ness in an axial direction as the thickness of the
gear housing plate, a cover plate for closing one
side of the said gear housing plate, 2 mounting
plate for closing the other side of said gear hous-
ing plate, said mounting plate having an aper-
ture for a shaft, a shaft in said aperture, and
having a driving engagement with one of said
gears, said mounting plate being provided with
an inlet port and a discharge port communicat-
ing with the toothed recesses in the gear housing
plate, threaded means for securing said plates
together, aligning means located in aligned bores
in said plates for holding the plates in alignment,
and a reversing plate carried by said mounting
plate, said reversing plate having apertures com-
municating with the inlet and discharge ports
of said mounting plate, said apertures being sub-
stantially L-shaped at the surfaces of said re-
versing plate to communicaie with said conduits
upon said support, whereby the reversing plate
may be reversed in position to provide conduits
in the same location communicating with the
outlet or inlet of the pump for either clockwise or
counterclockwise rotation.

4. In a pump unit of the gear type, the com-
bination of a support provided with a mounting
surface and having inlet and outlet conduits ter-
minating at said surface, a gear housing plate
comprising a flat metal plate having two inter-
secting cylindrical hores for slidably receiving
two meshing gears, a closed end plate compris-
ing a metal plate for closing one end of said bores,
a mounting plate comprising a flat metal plate

for closing the other ends of said bores, said end .

plate and said mounting plate each having a
pair of cylindrical bores to provide bearings for
a drive shaft and a driven shaft, a pair of mesh-
ing gears mounted in said gear housing plate, a
drive shaft passing through one gear and a driven
shaft passing through the other gear, said drive
shaft being connected to rotate the drive gear,
said mounting plate being provided with aper-
tures communicating with the opposite sides of
the intermeshing gear teeth to act as inlet or dis-
charge conduits as determined by the direction
of rotation and a connection plate comprising a
flat metal member to be mounted between the
mounting plate and said support, said connection
plate being provided with a pair of through aper-
tures, a portion of each aperture communicating
with one of the ports in said mounting plate and
each aperture extending toward opposite edges
of the pump unit relative to the axis of this unit
so that the pump unit may be used with inlet
and outlet conduits located on the support to
either the left or the right side of the axis of the
unit.

5. In a pump unit of the gear type, the combi-
nation of a support provided with a mounting
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surface and having spaced inlet and outlet con-
duits terminating at said surface, a gear housing
plate comprising a flat metal plate having two
intersecting cylindrical bores for slidably re-
ceiving two meshing gears, a closed end plate
comprising a metal plate for closing one end of
said bores, a mounting plate comprising a flat
metal plate for closing the other ends of said
bores, said end plate and said mounting plate
each having a pair of cylindrical bores to provide
bearings for a drive shaft and a driven shaft, a
pair of meshing gears mounted in said gear hous~
ing plate, a drive shaft passing through one gear
and a driven shaft passing through the other
gear, said drive shaft being connected to rotate
the drive gear, said mounting plate being pro-
vided with apertures communicating with the
opposite sides of the intermeshing gear teeth to
act as inlet or discharge conduits as determined
by the direction of rotation and a connection
plate comprising a flat metal member to be
mounted between the mounting plate and said
support, said connection plate being provided
with a pair of through apertures, a portion of
each aperture communicating with one of the
ports in said mounting plate and each aperture
extending to the left and right of the axis of the
pump unit so that the pump unit may be used
with inlet and outlet conduits located on the
left or the right side of said support relative to
the axis of the pump unit, and the said pump
unit being operable for right-hand or left-hand
rotation while communicating with inlet or dis-
charge conduits located either on the right-hand
or the left-hand side of said support.

6. In a gear pump, the combination of a plu-
rality of plates, with the said plates having regis-
tering apertures for receiving a tubular aligning
member, a tubular aligning member located in
said registering apertures for holding the plates
in alignment with each other, and threaded
means passing through two of said plates and
threaded into the third of said plates for holding
the plates together, the first of said plates com-
prising a mounting plate, the second of said plates
comprising a gear housing plate and the third of
said plates comprising an end closing plate, the
first and third of said plates being provided with
a pair of aligned through bores forming bearings
for a drive shaft and a driven shaft, means for
closing the through bores in the end plate, a
driven shaft in one of said aligned bores and a
drive shaft in the other of said aligned bores,
said drive shaft projecting from the mounting
plate, said housing plate having a pair of inter-
secting cylindrical bores surrounding the drive
shaft and the driven shaft, a gear on the driven
shaft in said housing plate, a second gear on the
drive shaft in said housing plate and meshing
with the first gear, means for connecting the
second gear to the drive shaft, the said mounting
plate being provided with through apertures for
inlet and outlet conduits, the said pump being
operable during right-hand rotation of the drive
shaft or during left-hand rotation of the drive
shaft, the change in rotation causing the inlet
port to become an outlet port and causing the
outlet port to become an inlet port.

7. In a gear pump, the combination of a plu-
rality of plates, with the said plates having
registering apertures for receiving a tubular
aligning member, a tubular aligning member lo-
cated in said registering apertures for holding
the plates in alignment with each other, and
threaded means passing through two of said
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plates and threaded into the third of said plates
for holding the plates together, the first of said
plates comprising a mounting plate, the second
of said plates comprising s gear housing plate and
the third of said plates comprising an end closing
plate, the first and third of said plates being pro-
vided with a pair of aligned through bores form-
ing bearings for g drive shaft and a driven shaft,
means for closing the through bores in the end
plate, a driven shaft in one of said aligned bores
and a drive shaft in the other of said aligned
bores, said drive shaft projecting from the mount-
ing plate, said housing plate having a pair of
intersecting eylindrical bores surrounding the
drive shaft and the driven shaft, a gear on the
driven shaft in said housing plate, a second gear
on the drive shaft in said housing plate and
meshing with the first gear, means for connect-
ing the second gear to the drive shaft, the said
mounting plate being provided with through
apertures for inlet and outlet conduits, the said
pump being operable during right-hand rotation
of the drive shaft or during left-hand rotation of
the drive shaft, the change in rotation causing
the inlet port to become an outlet port and caus-
ing the outlet port to become an inlet port, and
a reversing plate to be mounted on said mounting
plate, said reversing plate having a pair of
through apertures, one of which surrounds said
drive shaft and each of the through aperiures in
said reversing plate extending into communica-
tion with one of the apertures in the mounting
plate and alsc extending laterally across the re-
versing plate to commmunicate with inlet and dis-
charge apertures terminating at the mounting
surface of a support anywhere within the area of
the apertures of the reversing plate so that the
pump may rotate clockwise or counterclockwise,
and in either event have its inlet or outlet on the
left-hand or the right-hand.

8. In g gear pump, the combination of a plu-~
rality of plates, with the said plates having regis-
tering apertures for receiving g tubular aligning
menther, a tubular aligning member located in
said registering apertures for holding the plates
in alignment with each other, and threaded
mesans passing through two of said plates and
threaded into the third of said plates for holding
the plates together, the first of said plates com-
prising a mounting plate, the second of said plates
comprising a gear housing plate and the third
of said plates comprising an end closing plate,
the first and third of said plates being provided
with a pair of alighed through bores forming
bearings for a drive shaft and a driven shaft,
means for closing the through bores in the end
plate, a driven shaft in one of said alighed hores
and a drive shaft in the other of said aligned
bores, said drive shaft projecting from the mount-
ing plate, said housing plate having a pair of in-
tersecting cylindrical bores surrounding the drive
shaft and the driven shaft, a gear on the driven
shaft in said housing plate, a second gear on the
drive shaft in said housing plate and meshing
with the first gear, means for connecting the
second gear to the drive shaft, the said mounting
plate being provided with through apertures for
inlet and outlet conduits, the said pump being
operable during right-hand rotation of the drive
shaft or during left-hand rotation of the drive
shaft, the change in rotation causing the inlet
port to become an outlet port and causing the
outlet port to become an inlet port, the said clos-
ing means for the through bores in the end plate
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comprising arched sheet metal members pressed
into counterbores in said end plate.

9. A pump assembly comprising a reversible
pump. unit having an end plate with a pair of
spaced openings defining either inlet or outlet
openings depending upon the direction of rota-
tion of the pump, pump supporting structure
having a pair of spaced openings constituting
either inlet or outlet openings, and a detachable
reversing plate adapted selectively and reversibly
to be mounted between said end plate and sup-
porting structure and having a pair of spaced
apertures providing communication between said
inlet and outlet openings in said supporting struc-
ture and either the inlet or outlet openings in said
end plate depending upon the position of said
plate.

10. A pump assembly comprising a reversiple
pump unit having an end plate with spaced open-~
ings defining either inlet or outlet openings de-
pending upon the direction of rotation of the
pump, pump supporting structure having spaced
openings constituting either inlet or outlet open-
ings, and a detachable selectively positionable
plate mounted between said end plate and sup-
porting structure and having spaced apertures
providing communication between said inlet and
outlet openings in said supporting structure and
either the inlet or outlet openings in said pump
unit depending upon the position of said detach-
able plate.

11. A pump assembly comprising a reversible
pump unit having an end plate with spaced open-
ings defining either inlet or outlet openings de-
pending upon the direction of rotation of the pump,
pump supporting structure having spaced open-
ings constituting either inle$ or outlet openings, a
reversing plate adapted reversibly to be mounted
between said end plate and supporting structure
and having spaced apertures providing communi-
cation between said inlet and outlet openings in
said supporting structure and either the inlet or
outlet openings in said pump unit depending
upon the position of said reversing plate, said
pump unit ‘including spaced tubular aligning
members and said reversing plate including aper-
tures aligned with said tubular members, and
means including securing means extending
through said tubular members and aligned aper-
tures into said supporting structure for securing
said pump unit and reversing plate to said sup-
porting structure.

HERBERT C. OSBORNE.
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