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- 8 Claims.

Thls invention relates to a pump construc-
tion adapted to be mounted on a wall of a tank
to pump fluid from the interior of the tank and
having a removable end assembly on the out-
side of the tank giving access to all interior
pump parts.

Specifically this invention relates to a com-
bined motor and centrifugal pump unit adapt-
ed to be mounted on a tank wall and submerged
in liquid such as gasoline contained in the tank,
which unit is arranged so that the pump parts
can be completely serviced from the outside of
the tank.

The pump and motor unit of this invention
includes a one-piece casting having a base por-
tion adapted to be mounted on the wall of a
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tank together with a pilot portion insertable in -

an aperture of the tank wall and defining an
open-ended chamber for receiving a removable
pump volute defining cap and throat ring. The
casting has an . upstanding leg portion carrying,
in spaced relation above the throat ring, & mo-
tor suppor{ and seal chamber.

A motor mounted on the support portlon of
the casting has a drive shaft extending through
the seal chamber, and through the space be-
tween the pilot portlon and motor support into
the pump volute chamber. An impeller, a pro-
peller, and seal constructions are mounted on
‘this shaft. All of these constructions are re-
movable from the assembly without removing
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the unit from the tank by removal of the end .

cap and throat ring from the base portion of
the casting. The end cap can be removed with-
out disturbing the mounting of the unit on the

tank, The throat ring is held in place by the-

end cap and can be removed: when the end cap

is remioved.

. A feature of the invention resides in the .pro-
" vision of removable members- including an end

cap and a throat. ring to define, in the pilot

portion of the casting, a pump volute chamber.
It is an object of the invention to provide a

‘pump and motor unit that is readily mounted.

on a tank wall to be submerged in the contents
of the tank and, when so mounted, is readilv
accessible from outside of the tank for Tepair
and replacement of parts.

A further object of the mventmn is to pro-
vide a submerged type motfor and centrifugal
pump unit having a base portion for mounting
on a tank wall which base portion carries a re-
movable end cap giving access to internal pump
parts from the outside of the tank.

A still further object of the invention is to
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provide a very lightweight; compact and eﬂic1ent
submerged type booster pump adapted for air-
plane fuel systems.

A still further object of the invention is to
provide an electric motor-driven centrifugal
type pump unit adapted to be submerged in-
liquid for diverting bubbles of gas and vapor
in the liquid away from the pump impeller so
that the pump will only discharge fully liquid
material.

A still further object of the mventmn is to
provide a combined electric motor—centrifugal
pump unit having a single part serving as a
mounting means, a pump chamber receptacle,
and a motor support.

.-Another object of this invention is to provide .
a pump and motor unit with a drive shaft carry-
ing an impeller, a propeller, a seal construc-
tion, and a flange trap construction, all of which
are accessible by removal of an end cap on the

Other and further objects of the invention will
be apparent to those skilled in the art from
the following detailed description-of the an-
nexed sheets of drawings which, by way of a

‘preferred example only, illustrate one embodi-

ment of the inventioh.

On the drawings: B )

Pigure 1 is a side elevational view with parts
in vertical cross section, of a pump and motor
unit according to this invention- mounted on a
tank wall.

Figurezisaviewsimila.rtoFigure ltakenin
a plane at right angles to Figure 1.

Figure 3 is an exploded fragmentary vertical
cross-sectional view, with parts in elevation, of
the pump-and motor unit shown in Figures 1

‘and 2, illustrating the manner in which parts

of the unit can be removed by removal of an
end cap of the unit without ' disturbing the
mounting of the unit on the tank.

As shown on the drawings: )

In Figures 1 to 3 inclusive the reference nu-
meral 10 designates generally an electric mo-
tor—centrifugal type pump unit of this inven-
tion. ‘The unit 10 includes a one-piece casting -
1§ having a base portion l{a, an upstanding post
or leg portion {1b. and a motor support portion
f1c in spaced relation above the base portion tla.

The base portion fig has an annular mount-
ing flange 12 therearound together with an
apertured thickened annular portion 3 in-
wardly of the flange 12. An upstanding boss
portion (4, ag hest shown in Figure 1, is also
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‘formed on the base portion f{ia outwardly of
the pedestal or post {(b.

The base portion fle has an upstanding an-
nular shoulder (5 outwardly of the thickened
portion {3 and boss portion 14 but inwardly of
the flange portion (2. This shoulder §5 provides
a pilot, seatable in an opening O of a tank wall’

T such as the bottom wall of a tank. The shoul- -

.der 5 will fit snugly.in the opening O and the
flange 12 can abut the outside surface of the tank
wall to position the thickened portion 13 and boss
portion 14 of the base fla inside of the tank. A
mounting ring 16 is mounted inside the tank on
the tank wall T around the opening O and is
tapped to receive cap screws (7. which extend
through the flange {2 and the tank wall T for
mounting the unit {0 on the tank.

The thickened portion (3 of the base {ia has
a cylindrical bore 8 therein opening at the bot-
tom of the base portion and terminating at the
other end in an inturned flange portion 19 pro-
viding a reduced cylindrical opening .20 at the
top end of the thickened portion as well as an
abutment shoulder 21 at the top end of the cylin-
drical bore.

As shown in Figures 1 and 2, a throat ring
22 is seated in the upper end of the cylindrical
bore 18 and in the opening 20 of the thickened
portion (3 and has a shoulder 22a bottomed on
the shoulder 21. This throat ring 22 has a cen-
tral aperture 23 therein which converges inward-
ly from the top thereof to provide a ﬂaring

throat.

’ An end cap 24 fits in the bore (8 and has an
annular bottom flange 24a secured on the bottom
face of the base portion fla. ‘This flange 24a is
apertured and receives cap screws 25 there-
through. These screws 25 are threaded into the
base portion fla to secure the cap to the base
portion. It will be noted that the screws 2§ are
accessible from outside of the tank wall T. The
end cap 24 bottoms on' the throat ring 22 to hold

"the ring 22 against the shoulder 21 of ‘the thick-
ened portion 13.

- A gasket (not shown) can be provided between
the flange 24a of the end cap 24 and the base
{ia to seal the end cap relative to the base even
though the throat ring prevents full seating of
this flange on the bhase.

As shown in Figure 1, the boss I4 on the base
portion {la defines an open-ended passageway
26, open at the bottom end, through the base
portion ({a and open at the top end inside of
the tank. This passageway 26 communicates
with a port or passageway 21 through the thick-
ened portion 13 and leg (1b with a volute cham-
ber 28 defined in the thickened portion by the
throat ring 22 and end cap 24. This volute
chamber 28 communicates with the throat 23 and
_-is shaped in the conventional pump volute form
with the restricted portion thereof discharging
into the passageway 21. The.passageway 21, in
turn, discharges into the vertical passageway 26
of the boss 4.

‘A conduit. fitting 29 is seatable on either end'
of the boss 14 so that the passageway 26 can dis-
charge either to the inside or to the outside of
the tank T. As illustrated in Figure 1, the fit-
ting 29 is on the inside of the tank and the other
end of the passageway 26 is closed by a cap 30.
A single bolt 31 extends through the cap and is
threaded into a spider 29a¢ of the conduit fitting,
. 29 to'hold both the conduit fitting and the end
capin position on the ends of the boss 4. Gas-
kets (not shown) can be provided between the
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fitting 29 and boss I4 and between the cap 30
and boss {4 to prevent leakage out of the pas-
sageway 26 at these points.

A cup shaped motor casing 32 is carried on

"the motor support .portion fic of the casting i1

and has an outwardly flanged mouth enveloping
a gasket 33 on the support portion tic of the
casting 1f. A collar 32a is threaded on the sup-

‘port portion flc and surrounds the flanged

mouth to compress a gasket 33 between the sup-
rort portion and the casing. ]
The motor support portion {lc of the castmg
it has a central open ended boss portion 34 de-
fining a shaft well 35 through which a drive
shaft 36 from the armature A of a motor in the
casing 32 projects. This boss portion 34 provides
a seat at the upper end thereof for a shaft bear-
ing B. A spring washer 37 i5 mounted in the

. well 35 under the bearing B and is bottomed on.

20

.'I()

a flame trap member 38 press fitted into the well
35 on a shoulder 35a¢ of the well. The spring.
takes up axial movements of the bearing B. The
flame trap member 38 freely receives the drive
shaft 36 therethrough.

The shaft well 35 is’ counterbored at the lower
end thereof to provide an enlarged chamber 40
which is topped by a shoulder #0a.” The drive
shaft 36 has a reduced portion 36a starting at
a flat shoulder 38b in the enlarged chamber por-
tion 40 and extending into a central hollow por-
tion 24b of the end cap 24. :

A resilient gasket or washer & is seated on

' the shoulder 36b and receives thereover the end

wall of a second flame trap member 42 which
closely hugs the shaft 36 and has an outwardly
flaring upper end enveloping the first mentioned
flame trap member 38 in spaced relation there-

- from. ‘The members 38 and 42 cooperate to pro-
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vide an elongated narrow path joining the well
35 with the bearing 36. This path will allow pas-
sage of gases and vapor but will not permit prop-
agation of flame therethrough. The member 38.
is stationary and can be composed of ceramic ma-
terial or other non-heat conductor while the
member 42 revolves with the shaft 38.

A stationary seal ring 43 is seated in the en-
larged well chamber 40 against the shoulder 40a

. thereof. This seal ring 43 has a central aperture

50

therethrough larger than the member 42 to loose-
ly accommodate this member.
The seal ring 43 is held in the chamber 40

* by means of a sleeve 44 which is threaded in the
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chamber against a washer 48a covering a resilient
gasket 45 bottomed on the seal ring.

The seal ring 43 has a flat bottom face around
the central aperture thereof receiving in sliding
contact therewith the top face of a rotating seal
ring 46. This rotating seal ring 46 loosely re-
ceives the flame trap member 42 therethrough but
has a flexible diaphragm #1 preventing leakage -
between the flame trap member 42 and the ring.
This flexible diaphragm 47 is clamped around .

" the inner marginal portion thereof between the

a5
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end wall of the member 42 and a spacer sleeve 48
on the shaft portion 36a. This spacer siceve 48
has an annular shoulder-defining portion  48a
bottoming a coil spring 49 which acts.on a cup
50 that is spun onto the seal ring 46 around the
periphery thereof. This cup 56 clamps the mar-
ginal portion of the diaphragm 47 against the seal
ring so that both the inner and outer portions of

" the diaphragm are sealed.

The stationary sesl ring 43 is preferably com-
posed of compressed graphitic carbon material,

T8 ywhile the rotating seal ring 46 is preferably com--
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posed of & hard metal such as nitra-alloy. The
spring 48 urges the rotating seal ring 46 into slid-
ing face to face engagement with the stationary
seal ring 43. The ring 46 is driven by the drive
. shaft of the motor.

A hollow eonical guide shield 5 has legs 5ia
on the enlarged upper end thereof secured to the
underface of the motor support portion lic by
means of cap screws such as 5ib. - This guide
shield 51 has the lower end thereof held in
spaced relation above the throat ring 22 while
the upper end thereof is below the motor support
portion fic. :

The space between the motor support portion
i1c and the base {1a is enveloped by a screen 52
which also surrounds the shield 51. This screen
can be fitted around an upstanding shoulder at
the base of the thickened portion 13 and extends
. into abutting engagement with the collar 32q of
the motor casing. The screen 52 is attached to
tapped bosses such as $ic (Fig. 2) on the upper
end of the guide shield 51 by means of screws
such as 52a.

Since the entire unit {0 is suspended in liquid
in the tank T, this liguid can flow through the
screen 52 and be gulded by the shield 51 into the
. throat 23 of the pump.

A propeller 53 is mounted on the shaft portion
36a under the spacer sleeve 48 and has the blades
thereof at a level between the thfoat ring 22 and
- the bottom of the guide shield 51. )

An iimpeller 54 in the form of a disk with up-
standing vanes 55 thereon has a central hub
portion 54a mounted on the shaft 36¢ and clamp-
ing the propeller 53 against the bottom of the 35
sleeve 48. The propeller 53 has a central hub -
portion which can be provided with a tang 53¢
pressed into a groove on top of the impeller hub
54a so that the propeller will be driven.

The impeller 54 itself is keyed to the shaft 36
by means of a key 56 having one leg seated in a
groove 51 in the bottom of the impeller and the
other leg seated in a keyway 58 in the shaft 36q,
as shown in Pigure 2.

A nut 59 is threaded on the end of the shaft por-
tion 36a to hold the key-in the keyway or groove
57 as well as in the keyway 58. This nut thrusts
against the bottom. of the impeller 55 and exerts
a thrust on the impeller, the propelier 53, the
sleeve 48, the diaphragm 47, the flame trap mem-

" ber 42 and the gasket 41 to clamp all of these
members between the nut and the shoulder 36b
of the shaft 36.

.As shown.in Figure 3, all of the members
thrusting against the shoulder 36b of the shaft
are removable from the pump construction by re-
moval of the end cap 24 and nut 59. By means
of this assembly all interior working parts of
the pump are completely removable from the
pump without disturbing the mounting for the
pump-motor unit. Thus the pump can be quick- "
ly serviced without removing it from the tank T.

As also indicated in Figure 3, the parts carried
in the well chamber 40 are likewise removable by
simple removal of the sleeve 44. In addition,
and as further shown in Figure 3, the throat ring
22 is removable from the pump assembly.

‘The end cap 24, as explained above, has a cen-
tral hollow portion 24b receiving the end of the
shaft 36a and the nut 59. This hollow portion
can have a port closed by a screw plug 63. The
plug can be removed to drain impurities from the
hollow portion 28b without removing the end
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From the above descriptions it should be un- 75

81
“motor chamber portion and the pump chamber .

_ 3
derstood that this invention now provides a sub- .
merged pump and motor unit adapted to be
mounted on the wall of a tank which unit is
equipped with a removable end cap construction
giving access to all interior pump parts and mak-
ing possible a quick replacement of these parts
without disturbing the mounting for the unit.
A feature of the invention resides in the pro- . .
vision of an end cap and a throat ring to define -
a pump volute chamber and mlet to this cham-
ber,

Another feature resides in the mounting of an
impeller, a propeller, a spacer sleeve, a rotating
seal part, and a rotating flame trap part on a
motor drive shaft and in clamping all of these
parts in operative relation between a nut on the-
end of the shaft and a shoulder formed on the
shaft.. .

It will, of course, be understood ‘that various
details- of construction may be varied through a
wide range without departing from the principles
of this invention and it is, therefore, not the
purpose to limit the patent granted hereon other-
wise than necessitated by the scope of the ap-

pended claims. .

We claim as our invention:

1. In g fuel system, a fuel tank, a pump
and motor assembly in said tank to deliver gas-
freed liquid fuel which comprises a member hav-
ing spaced opposed pump chamber and motor
chamber portions, said pump chamber portion
having a central liquids inlet communicating with
the space between said portions to receive fuel
directly from the tank, a motor in said motor
chamber portion, drive means extending from -~
said motor across said space between said por- .
tions into said pump chamber, a pump impeller in -
the pump chamber portion connected to said
drive means,.and a propeller on said drive means
positioned in the space between the pump cham-
ber and motor chamber portions of the casing in .
advance of the central liquids inlet for directing

. bubbles of gas and vapor away from said central

liquids inlet.

2. A pump and motor assembly adapted for
submersion in liquid to deliver gas-freed liquidc
which -comprises - a member having spaced ‘op-
posed pump chamber and motor chamber por-
tions, said pump chamber portion having a cen> .
tral liquids inlet communicating with the space
betweenn said portions, & motor in said motor- -

-chamber portién, drive means extending from .
- said motor across the space between said portions .

into said pump chamber portion, a pump im- . .

% peller in the pump chamber portion mounted on

said drive means, a propeller mounted on said
drive means in advance of the central liquids in-

‘let of the pump chamber portion, and an inverted

hollow conical guidé shield suspended from said
motor chamber portion in the space between the

portion; ‘said guide shield having a large open
end in spaced relation beneath the motor cham-
ber portion and a small open end adjacent said

'propeller whereby liquid can flow through the

guide shield to the propeller and whereby liquid

~from the propeller can flow along the outer face
- of the guide shield.

3. A-pump and motor umt adapted for sub-
mersion in liquid which comprises a member
having a base portion with an annular mounting

. ‘flange therearound, an -upstahding portion, and
- a motor support portion on said upstanding por-
cap. -

‘tion_in spaced opposed relation from said base
portion, said base portion having a chamber




4.
aligned with said motor support portion, remov-
able means mounted in said chamber defining a
pump volute and a central inlet for said volute,
a motor on said motor support portion having a
drive shaft extending through said central inlet,
an impeller on said drive shaft for pumping liquid
from said inlet to said volute, and an integral
upstanding hollow. boss on said base portion in
laterally spaced relation from seid chamber but
communicating with said volute to receive liquid
therefrom.

4. In a centrifugal type pump assembly the
improvement of a member adapted for attach-
ment to & tank wall, said member having a por-
tion adapted to project through an aperture in
. the tank wall on which the member is mounted,
said portion defining an open ended chamber
with a restricted open end projectihg inside of
the tank on which the member is mounted, a
_removable throat ring in said chamber abutting
said restricted open end thereof and providing a
central inlet, and a removable end cap in said
chamber cooperating with said throat ring to
define a pumping ¢hamber therebetween, said end
cap and said throat ring being removable from
said member from outside the tank on which the
‘member is mounted.

5. In a centrifugal type pump assembly the
improvement of a mounting base adapted to be
attached to a tank wall around an aperture in
the wall to cover the aperture, said base having
" a chamber-defining portion adapted to project
_ into the tank, a removable throat ring insertable
in said chamber through the bottom of said base
from outside of a tank on which the base is
mounted and defining a central liquids inlet, and
a removable end cap insertable in said chamber
through the bottom of said base from outside of
a tank on which the base is mounted for coop-
erating with said throat ring to define a pump
volute chamber.

6. In an electric motor and pump unit the im-
provement of a one-piece member having a base
portion adapted to be mounted on a tank wall
around an aperture in the tank wall, said mem-
ber including an open-ended chamber defining
portion having one open end projecting through
said aperture into the tank and the other open
end on the outside of the tank, said member hav-
ing an upstanding post portion projecting in the
tank and a motor support portion on the upper
end of said post portion, a mqtor drive shaft
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extending from said motor support portion into
the open-ended chamber, & removable end cap
closing the bottom of said chamber, a removable
throat ring held in said chamber by said end cap
and cooperating therewith to define a pumping
chamber, pump means on said drive shaft, seal
means on said drive shaft, and. means adjacent
said end cap on said drive shaft releasably se-
curing said pump and seal means on the drive
shaft whereby all of said means and said throat
ring can be removed from the drive shaft by
removal of the end cap without removing the
unit from the tank.

7. In a submerged type booster pump includ-
ing spaced opposed pump casing and motor cas-
ing portions, removable means in said motor cas-
ing portion defining a pump volute and a cen- -
tral inlet for said volute, an electric motor on
said motor support portion, a drive shaft extend-
ing from said electric motor into said central in-
let, said drive shaft having an abutment thereon
intermediate the ends thereof, a removable fas-

’ . tening means on the end of said drive shaft, and

25-
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pump and seal means on said drive shaft clamped
between said abutment and said removable
means. ]

8. A pump and motor unit comprising d one-
piece casting having a flat base portion with an
attachment flange around the periphery thereof
and -an annular thickened portion adapted to
project into a tank when the attachment flange
is mounted on the outside of the tank wall, a-
post portion extending from said base portion
and a motor support portion.on said post por-
tion aligned with said thickened portion, a motor
drive shaft supported on said support portion
extending into the thickened portion, means in
the thickened portion providing a pumping
chamber, said means being removable from said
thickened portion from outside of the tank, said

© drive means having a shoulder thereon, a flame
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trap member, a spacer. sleeve, a propeller, and
an impeller on said drive shaft, and a removablé
nut on the end of the drive shaft for thrusting
said flame trap member, said sleeve, said pro-
peller and said impeller against said shoulder
whereby all of said members can be removed from
the unit from the outside of the tank by re-
moval of said removable members in the thick-
ened portion aind said nut on the drive shaft.
RUSSELL R. CURTIS.
ROBERT J. SCHROEDER.



