May 13, 1947. R. G. HOLT ET AL \ 2,420,315

BOOSTER FUMP SHUT-OFF CASING FOR PUMP REMOVAL

Filed May 11, 1944

27 V 7 zvenlér‘&"

M 7 fay G FolZ ard
l [’ 7 CZ7"'Z}’?.7?/
. J6 7 \»
k) ._B




Patented May 13, 1947

2,420,315

UNITED STATES PATENT OFFICE

2,420,315

BOOSTER PUMP SHUT-OFF CASING FOR
PUMP REMOVAL

Ray G. Holt, Euclid, and John Martin, South
Euelid, Ohio, assignors, by mesne assignments,

to Borg-Warner Corporation, Chicago, Ill.,

corperation of Illinois
Application May 11, 1944, Serial No. 535,106
(CL. 222—385)

8 Claims.

1

The present invention relates to a shut-off for
a pump used in a tank or reservoir, and it has
specific reference to an assembly that will per-
mit the removal of the pump from the interior
of a reservoir containing a liquid such as gasoline,
without it being necessary to first drain the liquid
from the reservoir.

In prior feul tank and booster pump arrange-
-nents for aircraft engines it has been the prac-
zice to mount the pump inside the tank, usually
introducing the pump through an opening in the
bottom wall portion thereof at an elevation below
the normal fuel level in the tank. In the event it
became necessary to remove the pump, thers was
no provision affording access to or removal there-
of without first draining the fuel from the tank.
The foregoing practice usually resulls in the spill-
ing of a considerable quantity of the fuel; it en-
tails a loss of time to drain and refill the tank;
and it requires an unnecessary amount of labor.
The present improvements eliminate these inher-
ent objections in that they permit the removal of
the pump from the tank without disturbing or
draining the fuel, thus effecting g saving of both
time and labor.

It is one of the principal objects of this inven-
tion to simplify the construction of a pump shut-
off such as contemplated herein, and to improve
the efficiency, operation and dependability of
such pump shut-off.

It is also one of the principal objects of this
invention to provide a supplementary receptacle
within the liquid receptacle to receive and sheath
the pump and having valve-controlled communi-
cation with the interior of the receptacle to supply
the pump with liquid, and also having means for
effecting a shutting off of such communication
prior to the removal of the pump.

In the embodiment of the structure herein
shown, the means for closing and opening the
communication between the fuel tank and the
supplementary receptacle are operated by the
pump itself during the movement thereof out of
or into the supplementary chamber. The valve
in the present embodiments is maintained or
locked in its opened position by an arcuate move-
ment of the pump assembly in one direction, and
the valve is released to shut off the intercom-
munication upon an arcuate movement of the
pump assembly in a reverse direction. The sup-
plementary receptacle and its control valve to-
gether with the pump, are preferably unitary
structures that are adapted to be installed in
tanks of different types.

Additional objects, aims, and advantages of the
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invention contemplated herein will be apparent
to persons skilled in the art after the construc-

“tion and operation of the booster pump shut-off is

understood from the within description.

It is preferred to accomplish the numerous ob-
jects of this invention and to practice the same
in substantially the manner hereinaiter fully de-
scribed and as more particularly pointed out in
the appended claims, reference being made to the
accompanying drawings that form a part of this
specification and wherein:

Fig. 1 is a vertical section through a tank or
other liquid receptacle, the view being taken on
the axis of the pump and the supplementary
chamber surrounding the pump;

Fig. 2 is a fragmentary vertical section snmlar
to Fig. 1 showing an alternative form wherein the
discharge from the pump is through the top of
the supplementary chamber; and

Fig. 3 is g transverse section taken on the plane
of line 3—3 on Fig. 1 looking down in the direc-
tion of the arrows.

The drawings are to be understood as being
more or less of a schematic character for the
purpose of disclosing typical or preferred forms of
the improvements contemplated herein, and in
these drawings like reference characters identify
the same parts in the several views.

The structure shiown in Fig. 1 comprises a tank,
receptacle, or reservoir & that is supplied with
gasoline or similar liquid to be fed to the internal
combustion engine that drives the propeller of an
aircraft. In the bottom of reservoir 5 there is
an opening 6 through which access may be had to
the interior of the tank, said opening providing
for the mounting and removal of the fluid dis-
placement device or booster pump unit 7. The
base portion 8 of the pump unit fits the opening
€ and is sealed therein against leakage by a seal-
ring 9 received in an annular recess in the side
of said opening. A lateral mounting flange {6 on
the pump base 8 is engaged against the outer
face of the tank bottom and is anchored in posi-
tion by cap-screws {1 that clamp the pump unit
in place for ready removability. The discharge
coupling or nipple 12 is assembled with the base
flange 10 and is outside the reservoir § for dis-
tribution of the pressure fluid through a conduit
or hose 13 adapted to be lead to the engine driven
pump or carburetor (not shown).

The pump unit 7 is preferably of cylindrical
shape and its body portion that is within the
reservoir 5 has screened opehings (4 through
which the liquid fuel in the receptacle will flow
to the suction side of the pump from which such
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liquid is discharged under pressure to the cou-
pling 12. A second receptacle, container or valve
housing 15 surrounds the body portion of pump
unit 7, said housing having one or more ports
or inlet openings 16 in the lower portion of its
side wall that effect intercommunication between
the reservoir § and said valve housing 15. The
bottom of valve housing 5 is open and is pro-
vided with a lateral base flange 17 resting upon
a gasket or seal pad 8 surrounding the recep-
tacle opening §, the cuter marginal portion of
said base flange having a lip 19 of approximately
L-shape in cross-section that is brazed or other-
wise securely fastened to the inner surface of the
bottom wzll of the liquid receptacle 5. It will be
seen that the internal diameter of the valve hous-
ing 15 is greater than the diameter of the bottom
opening 6 of the reservoir §, and that the seal
pad {8 extends inwardly from the valve housing
side wall to the edge of said opening §.. This.
provides an annular seat 23 for cooperation with
a suitable valve thai controls the passage of
liquid through the ports 16 into the housing,
The valve above mentioned comprises a longi-
tudinally reciprocal sleeve 21 having a tubular
shape in cross-section and open at its ends. The
sleeve valve 21 is of proper dimension to effect
a sliding fit with the inner surface of the valve
housing 5 with which it cooperates, and at its
lower end said valve has a radially inwardly pro-
jecting foot-like seat engaging terminal portion
22. When valve 21 is in its raised position as
shown, ports i§ are open for the passage of liquid
from reservoir 5 to pump 7. When the valve
has been lowered to close ports 16 the foot 22 will
press against the pad 18 to effect a seal there-
with and thus shut off the flow of liquid from
reservoir 5 to the interior of valve housing {5.
The housing i5 has an outwardly projecting
annular bead 23 of U-shape cross-section apove
the ports 16 to receive a seal ring 24 that pre-
vents seepage of fluid upwardly into the housing
when the sleeve valve 21 has closed the ports 18.
The upper end of the sleeve valve 21, which is
below the top of the pump unit, has an inwardly
projecting annular seat 25 against which the
adjacent lower terminal of a compression spring
26 is engaged, the upper end of said spring en-
gaging with the upper closure or end wall 21
of the housing 5. Thus the compression force
of spring 26 is exerted against the sleeve valve 21,
urging said valve in the downward direction of
its reciprocal movement to press the foot 22 upon

the seal pad 18 and clcse the ports 16 when said

valve is released, as will appear.

The means for maintaining the sleeve valve 21
at the upper limit of its reciprocal movement to
open the ports 16, comprises lugs 28 projecting
from the side of the pump unit 7 contacting the
horizontal or lateral portion of an L-shape lip
29 projecting upwardly and inwardly from the
edge of the flange that forms said spring seat 28.
The inner peripheral edge of lip 29 is disposed
close to the surface of the pump unit and if is
provided with open slets 30 of sufficient dimen-
sions to permit the lugs 28 to pass therethrough
upon being brought into opposed relation, as
will be later explained.

The sleeve valve 21 is guided in its reciprocal
movement to open or close the ports 16 by semi-
spherical bosses 31 that are pressed inward in
the cylindrical wall of housing 19, said hosses
being received in longitudinal channels or guide
grooves 32 that are pressed inward in the ad-
jacent upper portion of the sleeve valve, This
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boss and groove arrangement permits reciprocal
movement of the valve that is limited in sn up-
ward direction by the bosses 31 that act as stops
when they are engaged in the lower ends of said
guide grooves, and said arrangement also pre-
vents relative arcuate movement of the valve with
respect to the pump unit.

When it is desired to remove the pump unit
from the tank or receptacle 5, the cap screws §f
are removed and the pump unit is bodily rotated
until the lugs 28 thereon are registered with the
open slots 38 in the valve lip. The spring 2§ will
then force the sleeve valve 21 down past the
porss 16 and press the foot 22 against the seat
pad 18, thus preventing entry of the liquid into
the valve housing 15 from the tank or reservoir 5,
The pump unit 7 may then be withdrawn ‘ongi-
tudinally from the valve housing and the fank
without necessitating the draining of the liquid
from the tank. To replace the pump unif, it is
inserted through the tank opening 6 until the
lugs 28 engage the underside of lip 29 between
the slots 39, and further or continued inward
movement will lift the sleeve valve 2f to com-
press the spring 26 and open the ports {§ in the
housing 15.

In the type of assembly shown in Fig. 2, the
discharge nozzle 12 of Fig. 1 carried outside the
vottom of the receptacle §, is dispensed with and
in lieu thereof a nozzle 33 is formed integrally
with the top or end wall 27 of the housing.” The
hose 24 that is coupled to this nozzle extends up-
ward in the reservoir 5 and out of the same where
it is provided with a shut-off cock (not shown).
The lower portion of the coupling or adaptor 33
nearest the housing top 27 is enlarged as at 35 to
receive the outlet stub 36 of the pump unit 37..
An gnnular channel or groove 28 is made in the
outlet stub 36 to seat a seal ring 29 that engages
the inner surface of enlargement 38 to prevent
seepage hack into the receptacie. In the type of
assembly that has just been described, the shut-
off cock on the hose is closed before the pump unit
is removed, and the removal and replacement of
the pump unit proceeds in the same manner as
hereinbefore described.

While this invention has been described in
detail in its present preferred forms or embodi-
ments, it will be apparent to persons skilled in
the art, after understanding the improvements,
that various changes and modifications may be-
made therein without departing from the spirit
or scope thereof. It is intended that the ap-
pended claims cover all such. changes and
modifications. :

We claim:

1. A structure of the kind described comprising
g liguid reservoir having an access opening there~
in: a pump unit removably mounted in said
access opening and being adapted for rotative
movement, therein; a pump enclosing valve hous-
ing in said reservoir, said valve housing having a
port for the transfer of liguid from said reservoir
to said pump unit; a sleeve valive surrounding
said pump unit and slidable in said housing to
open and close said port; yieldable means urging
said valve in a direction to close said port; a
slotted fiange on said valve; and projections on

. said pump unit normally engaged with said
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flange between the slots therein fo maintain said
valve in a position against the urge of the yield-
able means thereby to open said port, the afore-
said rotative movement of said pump Unii, heing

_effective to register said -projections with -the

slotted portion of said flange for releasing the
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valve whereupon said yieldable means is rendered
effective for moving the valve to close said port
and permit ready removal of the pump unit
through said access opening.

2. A structure of the kind described comprising
two receptacles disposed the one within the other
and having an inter-communicating port, the
cuter receptacle having an opening for affording
access to the inner receptacle; a valve for opening
and closing said port; a pump unit in said inner
recepiacle adapted for rotative movement in said
access opening; releasable coacting means on
said pump and said valve for maintaining said
valve in a position to open said port; and a spring
urging said valve in a direction to close said port,
the construction and arrangement being such
that thie aforesaid rotative movement of the
pump disengages said coacting means whereby
said spring is efiective to seat said valve opening
independently of said pump, and said pump is
removable through said access opening.

3. A structure of the kind described comprising
a closed reservoir having an access opening; 2
receptacle in said reservoir having an open por-
tion registering with said access opening, said
receptacle having port means affording communi-
cation with said reservoir; a valve movable on
said receptacle to positions to close said pori; a
pump unit adapted for longitudinal movement
into and out of said receptacle through said
access opening and also for rotative movement
therein; means on said pump coacting with
ragans on said valve for maintaining said valve
in g position to open said port; and a spring
urging said valve toward its seat to close said port,
the construction and arrangement being such
that the aforesaid rofative movement of said
pump disengages said coacting means whereby
said spring is effective fo seat said valve inde-
vendently of said pump and said pump is remov-
able through said access opening.

4. A structure of the kind described compris-
ing a closed reservoir having an access opening;
a pump unit removably mounted in said opening
and adapted for rotative movement therein; a
valve housing surrcunding said pump, said hous-
ing secured to said receptacle around said ac-
cess opening and having a port communicating
with said reservoir; a normally unseated spring-
loaded valve for opening and closing said port;
and means on said pump coacting with means on
said valve for maintaining said valve in said
normally unseated position to open said port;
the construction and arrangement being such
that the aforesaid rotative movement of said
pump disengages said coacting means and releases
said valve for seating movement to close said
port and said pump is removable from said open-
ing.

5. A structure of the kind described compris-
ing a closed reservoir having an annular access
opening; a pump unit removably mounted in said
opening and adapted for rotative movement
therein; a cylindrical valve housing enveloping
said pump unit within said reservoir, said hous-
ing being open to the exterior of the reservoir
throtigh said access opening and having a port
communicating with said reservoir; a cylindrical
valve siidable on said housing for opening and

losing said port; and means providing a re-
leasable connection between said pump and valve
whereby said valve is held by said pump in posi-
tion to open said port, the construction and ar-
rangement being such that the aforesaid rotative
movement of said pump disengages ifs connection
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with said valve and said valve is freed for sliding
movement to its port closing position.

6. A structure of the kind described compris-
ing a closed reservoir having an annular access
opening; a pump unit removably mounted in said
opening and adapted for longitudinal movement
to effect its removal from said reservoir, said
rump being adapted for rotative movement in said
opening; a cylindrical valve housing enveloping
said pump unit within said reservoir, said hous-
ing being open to the exterior of the reservoir
through said access cpening and having a port
communicating with said reservoir; a non-rotat-
able cylindrical valve slidable on said housing for
opening and clesing said port; a slotted flange on
said valve; and projections on said pump unit
normally engaged with said flange between the
slots therein for maintaining said valve in a po-
sition to open said port, the aforesaid rotative
movement of said pump being effective to dis-
engage sald projections from said valve flange
whereby said valve is movable to its port closing
position independently of said pump.

7. A structure of the kind described compris-
ing a closed reservoir having an annular access
cpening; a pump unit removably mounted in said
opening and adapted for longitudinal movement
to effect its removal from said reservoir, said
pump also adapted for rotative movement in said
opening; a cylindrical valve housing enveloping
szid pump univ within said reservoir, said hous-
ing being open to the exterior of the reservoir
through said access opening and having a port
communicating with said reservoir; a non-rotat-
able cylindrical valve slidable on said housing for
opening and closing said port; a spring urging
said valve in a direction to close said port; spaced
lips on said valve; and projections on said pump
normally engaged with said lips for maintaining
said valve against the urge of said spring and
in a position to open said port, the aforesaid ro-
tative movement of said pump being adapted to
disengage said projections from said lips whereby
said spring is effective to shift said valve to its
port closing position independently of said pump.

8. In an arrsngement providing for the ready
removal and replacement of a reservoir supported
pump making it unnecessary to first drain said
reservoir, said arrangement comprising a shut-off
valve housing having an open terminal portion
sealably fastened to the wall of said reservoir
below the normal level of liquid therein; an ac-
cess opening formed in the wall of said reservoir
communicating with the inside of said valve hous-
ing for the ready insertion and removal of a
pump unit; a pump unit inserted by a longitudi-
nal movement through said access opening to
position said pump unit in said housing; a seal
between said pump unit and the surrounding wall
of said access cpening, said shut-off valve hous-
ing being further provided with a port for flow
of liquid from said reservoir to the interior of
said valve housing and to the inlet of said pump;
a normally open non-rotatable valve for said
port; and spaced projections on both said pump
and valve adapted to be engaged with each other
during the introduction of said pump unit into
said access opening for moving said valve to open
position and retaining the same in such position,
said pump unit being adapted for rotative move-
ment to disengage the respective projections for
permitting closing movement of said valve inde-
pendent of said pump unit whereby said valve is
engaged with said seal thus preventing the escape
of liguid from said tank through said access open-
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ing during withdrawal of sald pump there- Number
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