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“YORK; SAID MacLAREN ASSIGNOR TO SAID BRASELTON :

FUEL SUPPLY SYSTEM FOR AUTOMOTIVE VEHICLES

~Application filed Fanuary 23, 1922. Serial No. 531,137,

This invention relates to a system and
mechanism for utilizing the relative move-
ments of coacting means actuated by vibra-
tion for feeding fuel from a supply tanktoa
fuel consuming means, such as the charge
forming device of a powerplant or an in-
ternal combustion engine of an automotive
vehicle with means operating to control the
feeding action of said fuel feeding means.

One of the main objects of our invention is
to provide a fuel supply system for the en-
gine of an automobile in which the vibration
inherent in the automobile, when it is in op-
eration.is utilized to pump fuel from a supply
tank o a secondary tank for feeding there-
from to the engine and in which such pump-
ing action is automatically rendered ineffec-
tive or inoperative when the liquid fuel in the
secondary tark reaches a certain level.

A further object is to provide a fuel feed-
ing system in which a receptacle is provided
for holding liquid fuel pumped or fed from
a supply tank until it is used up by the fuel
consuming means and which has means for
limiting the pressure at which the liquid
fuel is supplied to the fuel consuming means
by utilizing the liquid pumped into the recep-
tacle asa meang for modifying the action of
the pumping mechanism.

In the embodiment of the . mechanism
shown and described in this application, we
use vibrations such as caused by a moving

“vehicle or vehicle standing still, but sub-

sected to vibration by the operation of a driv-
ing mechanism or other means, to bring about
the lifting of a liquid from a lower level,
such as the supply tank of an automobile
to a higher level tank from which the liquid
fuel may be fed as desired by gravity or other-
wise to the engine, and we control the pres-
sure at which said fuel to fed from the higher
or pumping mechanism. ‘ .
Move particularly the present invention
has for its objec: to provide a gasoline feed-
ing system for an automotive vehicle in which
an auxiliary tank is fed from a supply tank
by pumping mechanism including an element

tank by means dampening the liquid lifting

normally out of contact with the liquid-

pumped but arranged so that when the height

of the liquid in the auxiliary tank rises to a =

certain level the liguid comes in contact with
a surface thereof whereby further movement
of the pumping mechanism is dampened by
the surface action of the liquid or the liquid
1g forced te pass through a reduced passage
and the pumping action is thereby dampened.

Various other objects are within the scope
of this invention, such as will appear from
the arrangement of the related elements of

60

structures including various details of con- -

struction and economies of manufacture, all
appearing from the design and operation
herein disclosed which shows a form of the
invention for a certain application and repre-
senting an illustrative preferred embodiment
for one useful application of our method and
mechanism for broadly utilizing the same.

In the embodiment. shown,

Figure I illustrates a specific application
of curinvention to an automobile, and

Figure IT is a vertical section through the
fuel lifting pump showing the detailed con-
struction thereof.

Referring to Figure I of the drawings,

o

75

there is shown an application of our inven- -

tion embodied as a pumping mechanism
wherein the pump 10 is shown applied to an
automobile 11 for the purpose of pumping
liquid fuel from a main tank 12 at a lower
ievel to a.chamber in the pump tank 10 at a
higher level, in order that the liquid fuel may
flow by gravity from this fuel chamber in the
pump tank 10 to the carburetor 13 for supply
to the engine. The main tank 12 has a pipe
14 which connects the main tank to the pump
tank 10. The carburetor 13 is mounted in
this form on the internal combustion engine
15, adjacent the intake manifold 16, and this
carburetor is connected to the pump tank 10
by a feed pipe 17.

The pump tank 10 is positioned interme-
diate the carburetor and main tank and is se-
cured to the dash 25 of the automobile and
sufliciently above the level of the carburetor
that the liquid fuel in the pump tank will
readily flow by gravity through the pipe 17
to the carburetor in all normal positions.of
the automobile. ‘

The conventional features of an automo-
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bile chassis are disclosed in Figure I includ-
ing a frame 18 supported through springs 19
and the usual axles, on wheels 20. The trans-
mission control and engine and other auto-
mobile details are merely conventional and
are not described specificaily, they being im-
material to an explanation of this invention.

Referring now to Figure II of the draw-
ings there is shown in this figure a detailed
section of an illustrative pump unit and tank
10, showing the relationship of the various
parts and their operation. A cylindrical tank
30 is shown, the body 381 of which is formed
preferably of sheet or stamped metal and fit-
ted with gas or liquid tight end caps or plates
82 and 33 which caps may be fastened on in
any convenient manner. Lhe lower plate 33
is formed with a central aperture 34 con-
nected by a lateral conduit 35 to a pipe cou-
pling 36 coupling with one end of supply
pipe 14, the other end of which by suitable
coupling leads to the interior of the main or
lower tank 12 near the bottom thereof. In
the conduit 35 is located a valve 37 shown as
a ball valve in which the ball 88 cooperates
with the valve seat 89. Above the valve isa
screw plug 40 adapted to be removed for the
insertion of the valve and for the cleaning of
the valve and conduit. The valve 37 and
pipe coupling 36 may of course lead directly
mto the central part of plate 38 instead of at
one side as shown, and the valve may be car-
ried by the coupling member or in any way
desired and be removable with it. In fact
the exact arrangement of this part of the con-
struction is a matter of preference in design
and not material to the invention.

Fuel pipe 17 from the tank to the carbu-
retor has 1ts upper end connected by suitable
eoupling to a joint 42 screwing into an open-
ing in the lower plate 33 so as to connect the
carburetor through this pipe and joint with
the inside of the liquid chamber in the pump
tank surrounding the pump mechanism and
ingide the wall of the casing 31. The upper
end of the joint 42 instead of stopping flush
with the bottom of the inside of the tank pro-
jects upwardly into the chamber 71 a short
distance to allow a space in the extreme bot-
tom end of the chamber 71 in which sediment
or water may collect and prevent the sedi-
ment from flowing on into the carburetor.
We also propose to place an opening (for the
purpose of simplicity not shown) in the bot-
tom of the tank at its lowest inside point and
have the same filled by a removable plug or
a manually operable valve in order that the
tank may be drained from the bottom to
draf?v off the Iliquid fuel or to clean the pump
tank.

Projecting upwardly from the base cap 33
and preferably integral therewith is an an-
nular projection 43 surrounding the inlet
aperture 34 and supported by this annular
member 43 is an upwardly extending guide or

1,831,008

pump cylinder 44. Within the pump cylin-
der and adapted for relative movement ax-
ially thereof is a vibration or inertia oper-
ated pump plunger or piston 45. This piston
45 in the form shown is provided with an
axial opening 46 the lower end of which
opens into the preferably concave end, 47, of
the piston to facilitate by means of the con-
cavity, the escape of air bubbles if there
should be any, and to intensify the suction
effect of the piston.

The upper end of the plunger 45 is lat-
erally extended to form a weight or annular
plate 48, the circumference of which termi-
nates at points adjacent to the inside of the
pump tank casing 31 but not forming a tight
fit therewith. This fit is to be such that hiq-
uid may pass between the casing 81 and the
periphery of the annular plate but we prefer
that the fit be sufficiently close that the pas-
sage of lquid from above the plate 48 to
below it, or vice versa, is mwore or less hin-
cered by the constricted passage area. This
passage area also will allow free passage of
air from above the plate 48 te below it and
vice versa in order that the liquid in the

‘chamber 71 may always be under atmospheric

pressure. 'This construction makes use of
the enlarged portion 48 of the piston notonly
For increasing the weight of the piston to gei
a greater pumping effect, but alse for damp-
ening the vibration of the piston when the
liquid in the chamber 71 is in contact with the
lower surface thereof or liquid is forced to

pass hetween the edge of the disk 48 and the-

wall of the container 81, Further dampen-
ing action is caused by the plate 48 losing
welght as it becomes submerged in the lquid
whereby the lower normal limit of the ampli-
tude of vibration is raised and the strake
shoitened. When the wvibration is thus
dampened the pumping action of the pump
practically stops until the level of the lig-
uid in the space 71 is lowered as this liguid
1s consumed by the carburetor. The piston
then will begin pumping again until the up-
per surface of the liquid 1n the space 71 again
reaches the lower surface of the plate 48
when the pumping effect again stops. The
center of the plate 48 is formed into a recess
49 which communicates at its base with the
upper end of the opening 46 in the plunger
or piston 45, and a check valve 50, the hall
51 of which rests on the walve seat 52. nor-
mally closes the connection hetween the open-
ing 46 and recess 49. ecess 49 communi-
cates with the space 71 or the interior of the
tank casing through opening 53. the outlet
of which ferminates in the base of the annu-
lar plate 48 or at any convenient point on the
exterior of the plunger or piston member
above the upper end of the cylinder 44.
The recesses 49 is closed on top by means of
a plog 54 which forms the lower terminal of
a rod 55 extending through an aperture 56
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in the tor; cap 32. Ixi,vthis' way the top cap
acts as'a.guide for the upper end of the pis-
ton through the rod 55 or instead of the rod

55 the piston may have an integral projec-

tion adapted to project through an opening
through the top cap 32 so that the latter may
serve as a guide for the upper part of the
piston. It is not necessary that the upper
plate 32 be the guide or that there be any
beside the casing 44.  Then too the plate 48

may serve as-a guide by its perinphery con--
. : A peripher;

tacting at some point in the inside periphery
of the casing 31, other points of the periph-
ery of thie plate 48 being relieved fo allow
restricted passage of liquid or air from above
the plate 48 to below it and vice versa. We
prefer, however, that either the piston or a
part of it or ‘some means connected with it
project outwardly through an opéning in the
plate 32°'go that if desired at any time the
pump piston could be manually operated
either by manipulating the projecting por-

‘tion direct or by suitable wire or rod con-

nection to the dash, such as the lever 72 shown
in Figure I which may be used by the oper-

-ator without having to leave his seat or to

raise the hood of the automobile to get to the
tank direct which tank is mounted beneath
the hood of the automobile. By pushing the
rod 55 down, allowing it to return several
times, the liguid chamber 71 in the pump tank
will be supplied with liquid fuel even thongh
the automobile is standing still or there be
insufficient vibraticn at any time to cause
automatic filling of the tank chamber. As
soon ag the automobile starts to move, how-
ever, the tank will be automatically supplied
in a short time with the liquid fuel from the
rear tank, this due to the operation of the
pumping mechanism caused by the vibra-
tion of the car. The pumping mechanism
will also be operated by merely the shaking
of the automobile as by jumping up and down
on the running board, or in fact, with some
cars and with carefully arranged valve
mechanism, it is possible to cause the pump-
ing to be performed merely by the vibration
of the car or 'pump support resulting from
the operation of the running of the engine.
There is positioned about the guide cylin-

" der 44'a coil spring 58, one end of which con-

tacts against the base plate 83 and the other
end of which bears against the lower side of
the plunger plate 48. -The object of this
spring is to support the plunger or piston 45
yieldingly at a point of balance, with the bot-
tom of the plate 48 normally above the stop
determined by the top of the guide cylinder
44 to such an extent that an oscillatory move-
ment. of the plunger or piston within a re-
stricted amplitude is possible, the upper lim-
it of movement being the top cap 382 buffed,

_ however, by a spring 74. The spring 58 is

R

not altogether necessary to an operation of
the device, though it is preferable. Sufficient

8

pumping action will be obtained without the
spring 58 if the vibration of the operating
mechanism is sufficiently rapid or of sufficient
strength; in fact, this does not need to be
rapid or strong for a small amount of pump-
ing. To take care of a normal amount of
pumping with a small vibration amplitude or
a very slow period of vibration the. spring
should be quite long before deflecting to sup-

ort the piston, i. e. the piston should be very
1eavy relative to the size of piston and the
spring deflection to balance the weight should
be very long.  The exact relationship, how-
ever, is a matter of calculation and design
for the particular work to be accomplished.

The capacity of the pump and the height
to which the pump will pump the liquid are
factors of the area of the piston and its weight
as well as the amplitude of vibration. ‘- Great-

er pressure may be obtained by having a

smaller diameter piston keeping the weight
the same while a larger volume of liquid may
be pumped keeping the weight of the piston
the same, but pumped to a less height by en-
larging the diameter of the piston.” The
dampening effect, due to the plate 48 contact-
ing with the liquid in the space 71, depends
upon the area of the undersurface of the plate
48 in contact with the liquid having in mind

a particular size diameter of the piston. With -

these points in mind the characteristics of
the pump may be readily changed to produce
the particular effect desired under the condi-
tions existing. -

The operation of the mechanism will ap-
pear from the above description as follows:
The piston plunger 45 is freely movable in

. the cylinder 44 and is maintained at a bal-

ance point determined by the mass of the

plunger or piston element and the strength o

of the spring 58. Due to the inertia of the
piston and to its spring support, if used, any
movement of the container 31 in which there
is a force component parallel to the axis:of
free movement of the piston causes a rela-
tive axial movement between the cylinder 44
and piston 45, the piston 45 due to its inertia

“if standing still tending to remain still, and

if in motion, to continue in motion in the
same direction. The cylinder 44, however,
being connected positively with the support
upon which it is mounted, will be caused to
follow whatever vibration or motion ‘its sup-
port or the car has. This relative movement
of the container and piston, it will be seen,
enlarges or decreases the size of the chamber
between the lower end of the piston and low-
er inside end of the cylinder 1n which it fits,
and with the cooperation of the valve tends
to pump fluid from the tank 12 to the space 71
in the pump tank. Thus any relative oscilla-
tion between the piston and its cylinder about
their relative normal point of balance as de-
termined by the mass of the piston and the
strength of the spring, continues the pump--

70

75

g0

a0

100

110

115

120

125

180




10

B3

<

20

-30

40

4

ing action until the relative movement stops.
Relative movement between the piston and
cylinder increasing the space 70 operates to
suck gasoline fromithe rear tank 12 through
pipe 14 and valve 38 and pipe 35 into the
pump chamber 70 and the reverse relative
movement between the piston and cylinder 44
when the 'space 70 is being reduced operates
to force some of the liquid in the pump cham-
ber 70 through opening 46, valve 50 and hele
58 into the space between the guide cylinder
44 and the inside of the casing 81. The valves
38 and 50 are adapted to permit flow of
liquid in this direction and prevent the.flow
in the opposite direction. Thus the valve 38
in the inlet pipe, and the valve 50 in the
piston form: the outer limit of an expansible
chamber 70 in which liquid -or fluid is mov-
able in one direction only, namely, from the
main tank 12 through the pump chamber 70
and from there into the space 71. A down-
ward movement of the piston seats valve 38,
should the expansible chamber 70 be filled
with liquid, and unseats valve 50, the liquid
moving through the hole 53 into the pump
tank space 71. - A succeeding upward move-
ment of the piston closes valve 50.and opens
valve 88, liquid from pipe 14 following the
piston into chamber 70 by virtue of atmos-
pheric pressure according to well known
principles of suction pump action.

Tt is, of course, obvious that the oscilla-
tions of the piston about its point of rest are
rapidly damped, since the piston works

5 geainst atmospheric pressure in the one di-

rection and the resistance of the liquid in the
other direction, but the persistence of the
oscillation may be varied in accordance with
the variations in the value of the constant of
the spring and piston,and with the variation
in the viscosity of the liquid. However, the
operation may be made so sensitive that the
engine vibration is enough to supply the
liquid fuel for idling the motor by properly
designing the valves and parts. The valves

in the mormal pumping operation of the

mechanism are submerged in the liquid.

The object of the atmospheric port 60 will
now bhe aprparent inasmuch as in order to not
ahstruct movement of the piston against a
back air pressure in the upper part of the
tank, free air movement between the tank
exterior and the interior of the tank should
be provided. However, obvious means are

5 provided in the port 60 so that splashing

of the liquid out of the tank through this port
will be avoided. It should be observed. how-
ever, that this port opening is made as small
as possible without hindering the efliciency of
the mechanism, in order to diminish, as far
as possible. the escape of vapor from the tank
interior. This object to prevent undue escape
of vapor, is also somewhat facilitated by the

-U-design of the vent tube 61 in that especially

during the movement of the automobile the

1,831,998

temperature of the tube is below that of the
tank and hence a certain amount of conden-
sation talkes place the liquid returning to the
tank. Of course the opening tube 61 can be
eliminated and a loose fit between the rod 55
and the guide 56 be made to permit passage
of air between the outside of the pump tank
and the inside. v

The tank space T1 of the container 31 is
initially supplied with liquid by manually
operating the piston by means of the exte-
rior connection 55 to the piston or shaking the
car or tank support.

Should the automatic pump action be such

as to fill the space 71 in the container with g

liquid up to the piston plate 48, the move-
ment of the piston will then be abnormally
hindered by the surface suction and by reason

the restricted passage between the edge of
the disk 48 and the container wall through
which the liquid must pass in the further
pumping action and by the change of balance
between the spring and the piston due to the
Iosing of weight of the disk 48 as it becomes
submerged in the liquid, thereby decreasing
or dampening the pump action until the
liauid level has again fallen. The effect of
the dampening due to the liquid being adja-
cent the bottom of plate 48 is that the pump
sutomatically will maintain the height of the
liguid in space 71 substantially constant for
as Jiquid runs cut through pipe 42 to the car-
buretor the pumping action increases and
automatically refills the space 71 to its sub-
stantially constant level. Through this oper-
ation the effect is that the pump operates
only, and on the average, to such an extent as
isneeded to keep a reasonably constant level
in the space 71.

This invention is an improvement upon the.

basic invention described and claimed in our
copending application, Serial No. 533,493,
and the claims herein contained are drawn to
features not covered by the said broader ap-
plication.

The system and apparatus disclosed here-
in constitutes merely one embodiment of our
invention and may be altered or changed con-
siderably without departing from the spirit
of our invention. Therefore, we claim our
precent invention inbroad terms, as indicated
by the appended claims.

What we claim is:

i. In a fuel supply system for an internal
combustion engine, a vibration operated
pumping mechanism for feeding liquid fuel
from a supply tank, and means controlling
the pressure at which liquid fuel is fed by
said fuel supply system to the engine, said
means operating by contact of . the liquid
pumped with a surface movable with the
pumping mechanism. ‘

9. In a vibratory pump mechanism of the
class described in which there is relative
movement between an inertia-actuated piston
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and a cylinder, the combination with said
inertia-actuated piston and cylinder and
valves therefor and-a chamber to receive the
discharge from the pump of means for dis-
abling the pump controlled by the amount of
liquid in the receiving chamber. ,
8. In mechanism of the class described the
combination of a vibratory cylinder ; a piston
working therein and adapted to be given rela-

. tive movement with respect to the cylinder

when the latter is vibrated ; valve connections
whereby the cylinder and piston cooperate to
perform a pumping operation ; and means for
dampening the vibrations of the pistons with
respect to the cylinder when the liquid in
the receiving chamber from the pump reaches
a certain level.

4. A fuel supply system for an internal
combustion engine comprising a fuel supply
tank, a pump for pumping liquid fuel from
the supply tank for the engine, including 2
piston and a pump chamber having relative
movement due to inertia when subjected to
vibration, and automatic means for restrict-
ing the stroke of said piston when the liquid
circulating in said system reaches a prede-
termined height. _

5. A fuel supply system for automotive ve-
hicles comprising a fuel supply tank, a pump
for pumping liquid fuel from the supply tank
for an engine of the vehicle, said pump being
actuated r]?)y the vibration normally inherent
in the automotive vehicle when in operation,
an automatic means for restricting the stroke
of said pump and thereby limiting the pump-
ing action.

6. A fuel supply system for internal com-
bustion engines comprising a tank, a pump

in said tank including a pump chamber con--

nected with a source of supply and a re-
siliently supported piston working in said
pump chamber, and means for antomatically
restricting the stroke of said piston when the
liquid reaches a predetermined level in said
tank. : : S

7. A fuel supply system for automotive ve-
hicles comprising a tank, a pump chamber

connected to a source of supply and discharg--

ing liquid fuel therefrom into the tank, an
inertia-operated piston working in the pump

" chamber, and automatic means for restricting

the stroke of said piston when the liquid rises
to a predetermined level in the tank.

8. A fuel supply system for automotive ve-
hicles comprising a tank, a cylinder having
an inlet communicating with a source of
supply and discharging into the tank, a re-
siliently supported piston working in said
cylinder, and means for damping the stroke
of said piston when the level of the liquid in
the tank reaches a predetermined height.

9. A fuel supply system for automotive ve-
hicles comprising a fuel supply tank, a pump
chamber within the tank connected with a
source of supply and discharging into the

5

tank, a resiliently supported piston working
in said pump chamber and means whereby
the liquid in said tank interposes a resistence
effective to check the movement of said piston
when the liquid rises to a predetermined level
in the tank. BT

10. A fuel supply system for automotive
vehicles comprising a- fuel supply tank, a
pump chamber within said tank connected
with the source of supply to receive liquid
fuel therefrom, and discharging into the
tank, a resiliently supported piston working
in said pump chamber and having an en-
larged portion fitting within the tank so as to
provide resirictive passage between said por-
tion and the wall of the tank whereby the lig-

‘uid in said tank is effective to restrict the

stroke of said piston when said liquid reaches
a predetermined level. :

11. A device of the class described com-
prising a receptacle, 2 pump including two
relatively movable elements, one of which is
fixed to the receptacle and the other of which
is free for relative movement with respect
thereto under the influence of inertia, and
automatic means controlled by the level of
liquid in said receptacle for restricting said
relative movement. ,

12.° A device of the class described com-

prising a receptacle open to the atmosphere, =

a pump chamber discharging into said recep-
tacle, a resiliently suported piston working
in sa1d pump chamber, and means controlled
by the. level of liquid in said receptacle for
automatically restricting the stroke of said
piston. - 4

18. A device of the class described com-
prising a receptacle, a pump chamber located
within said receptacle and discharging liquid
thereinto, a resiliently suported piston work-
ing in said pump chamber and provided with

an extended surface adapted to engage the .

liquid in said receptacle when the level there-
of reaches a predetermined limit, whereby
said liquid is effective to interpose a resist-
ance checking the movement of said piston.
14. A fuel supply system for automotive
vehicles comprising a supply tank and a
pump for pumping liquid fuel from a source
of supply to the tank, said pump including
a piston having a surface engaged by the lig-
uid in said tank, when said liquid reaches a
predetermined level, to restrict the stroke of
said pump. ; o
15. A device of the class described com-
prising a receptacle open to the atmosphere, a
pump chamber within said receptacle, a pis-
ton working in said chamber and pumping

liquid into said receptacle, and means con-

trolled by the liquid level in said receptacle
for automaticdlly restricting the stroke of
said piston. - ) ‘

16. A device of the class described com-
prising a tank, a cylinder supported within
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adapted to be connected to an external source
of supply, and a piston resiliently-supported
within said tank and working in said cyl-
inder, said piston having an enlarged por-
tion above the upper end of the cylinder ex-
tending into proximity to the wall of said
tank and automatically resiricting the piston
stroke when the liquid in the tank rises to the
level of'said’enlarged portion.

17. A device of the class described com-
prising a tank, a pump chamber within said
tank having a valve-controlled inlet adapted
to be connected to an external source of sup-
ply, @ piston working in said chamber and
provided . with a piston-actuating mass, a
spring supporting said piston from the hot-
tom of the tank; and a buffer interposed be-
tween said piston and the top of the tank to
check extreme movements of the piston.

18. A device of the class described com-
prising a tank, & pump chamber within said
tank having a valve-controlled inlet adapted
to be connected to an external source of sup-
ply, a piston working in said chamber and
provided with a piston-actuated mass; a
spring supporting said piston from the bot-
tom of the tank, an operating stem extending
from the upper end of the piston through the
top of the tank, and a buffer spring disposed
on said stem between the piston and the top
of the tank. . '

19. A means for elevating fuel from the

main tank of a motor vehicle to the carbure-

tor thereof comprising an element operable
by vibration, means responsive to the opera-
tion of said vibrating element to effect ele-
vation of said fuel, a chamber enclosing said
vibratory element for the storage of & local
pool of fuel, said chamber enclosing said
vibratory element and having such relation
thereto that the accumilation of a predeter-
mined quantity of- fuel in said chamber will
stop further vibration of said vibratory ele-
ment.

20. A fuel supply system for an internal
combustion engine comprising a fuel supply
tank, a pump for pumping liquid fuel from
the supply tank for the engine including a
piston and a pump chamber having relative
movement due to inertia when the latter is

subjected to vibration, said piston having an
elevated horizontal plate secured thereto
wherehy automatic means is effected for re-
stricting the stroke of said piston when the
liquid circulating in said system reaches the

-elevation of the plate.

21. A liquid supply system eomprising a
liquid supply tank, a pump for pumping
liquid from the supply tank including a pis-
ton andt a pump chamber having relative
movement due to inertia when the latter is

subjected to vibration, said piston having a
‘horizontal plate elevated in the system

whereby automatic means is provided for re-

1,831,993

stricting the stroke of said piston when the
Hquid circulating in the system reaches the
level of the elevated plate.

- 22, A fuel supply system for internal com-
busion engines comprising a tank, a pump in
said tank including a resiliently supported
piston mounted for reciprecation in a cylin-
der connected with a source of fuel supply,
saicl piston having a horizontal plate ele-
vated in the tank whereby when the fuel in
the tank reaches the elevation of the plate
the action of the piston will be disabled.

23. A {fuel supply system for automotive
vehicles comprising a fuel supply tank, a
secondary tank Jocated at a higher level than
the supply tank, a resiliently supported pis-
ton in the secondary tank, a ¢ylinder connect-
ed to the fuel supply tank and adapted to
cooperate with the piston to pump fuel from
the supply tank into the secondary tank, said
piston having a horizontal plate elevated in
the secondary tank, said plate operating to
dampen the action of the piston by the in-
compressibility of the fuel when the same
reaches the level of the plate.

24. A fuel supply system for automotive
vehicles comprising a fuel supply tank, a
secondary tank Jocated at a higher level than
the supply tank, an open-ended cylinder in
the secondary tank having a piston mounted
therein, said. piston being resiliently sup-
ported in the secondary tank and operating
upon. reciprecation to withdraw fuel from
the supply tank and introduce the same into
the secondary tank, said piston having a hori-
zontal plate elevated in the secondary tank,
said plate operating to dampen the action
of the piston by incompressibility of the fuel
when the same reaches the level of the plate.

25. A fuel supply system for automeotive
vehieles comprising a fuel supply tank, a sec-
ondary tank located at a higher level in the
supply tank, an open-ended cylinder in the
secondary tank having an inlet connected to
the fuel supply tank, a hollow piston resil-
iently mounted in the secondary tank and
adapted to reciprocate in the cylinder to with-
draw fuel from the supply tank and deposit
the same in the secondary tank, a horizontal
plate formed on the piston in elevated posi-
tion with respect. to the secondary tank to
dampen the action of the piston when the
fuel reaches the level of the plate, there being
an opening connecting the interior of the
piston with the underside of the plate where-
by fuel may pass through the piston to the
underside of the plate when the piston is re-
ciprocated in the cylinder.

26. A fuel supply system for automotive
vehicles comprising a fuel supply tank, a sec-
ondary tank located at a higher level than the
supply tank, a cylinder in the secondary sup-
ply tank having a hollow piston mounted
for reciprocation therein, said cylinder being
connected to the fuel supply whereby recipro-
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cation of the piston will introduce fuel from
the supply tank to the secondary tank through
said hollow piston, a plate on said piston
elevated in the secondary tank, there being a
passage connecting the interior of the piston
with the space beneath said elevated plate,
and means permitting exclusion of gas be-
neath said plate when the liquid in the sec-
ondary tank reaches a predetermined level

‘whereby action of the piston will be dampened

by the incompressibility of the fuel.

27. A device of the class described compris-
ing a tank, a pump cylinder extending from
the bottom of the tank to the upper part there-
of and having a valve controlled inlet at the
lower part thereof, a piston working in said
cylinder and provided at its upper end with
a piston actuating mass which cooperates
with the upper end of the cylinder in limit-
ing the downward movement of the piston, a
spring surrounding said cylinder and inter-
posed between the bottom of the tank and the
piston actuating mass to determine the nor-
mal position of the piston, said piston having
a fluid passage extending upwardly from the
lower end thereof and having at its upper
end a ball valve chamber communicating with
the upper end of said passage and with the
upver side of said piston actuating mass and
a discharge passage extending from the ball
valve chamber to the lower side of said piston
actuating mass, a ball in said ball valve cham-
ber, and means to close the upper end of said
ball valve chamber.

28. A device of the class described comvpris-
ing a tank, a pump cylinder extending from
the bottom of the tank to the upper part there-
of and having a valve controlled inlet at the
lower part, thereof; a piston working in said
cylinder and provided at its upner end with
a piston actuating mass which cooperates
with the upper end of the cylinder in limit-
ing the downward movement of the piston, a
spring surrounding said cylinder and inter-
posed between the bottom of the tank-and the
piston actuatine mass to determine the nor--
mal position of the piston, said piston hav-
ing a fluid passage extending upwardly from
the lower end thereof and having at its upper
end a ball valve chamber communicatine with
the upper end of said passage and with the
upper side of said piston actuating mass, and
a discharge passage extending from the ball
valve chamber to the lower side of said piston
actuating mass, a ball in said ball valve cham-.
ber, and a guiding member extending through
the cover of the tank and threaded into the
upper end of the ball valve chamber so as to
close the upper end of the ball valve chamber
and serve as a guiding and actuating device
for the piston.

In testimony whereof, we affix our signa-

tures. .
CHESTER H. BRASELTON.
FRED B. MacLAREN.




