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This invention relates to a fuel feed system for
internal combustion engines and is primarily de-
signed for furnishing the internal combustion en-
gine of motor vehicles with a constant supply of
liguid fuel.

Considerable attention has been given by auto-
motive engineers to the problem of supplying the
engine with a sufficient quantity of the liquid
fuel under all operating conditions. In the pre-
vailing arrangement, found in the modern motor
vehicle, the fuel supply tank is disposed at the
rear of the motor vehicle and the liquid fuel is
transferred therefrom to the carburetor through
the intermediary of power operated devices among
which the vacuum tank and the engine operated
pump are the best known.

In the fuel feed system utilizing the vacuum
tank, the gasoline is lifted from the supply tank
to the vacuum tank by a negative pressure or
so-called suction as found in the intake manifold
of the internal combustion engine. This source
of suction produces a variable degree of suction,
from a degree sufficient for the normal operation
of the vacuum tank mechanism as when the
engine is idling or its throttle is more or less
closed, to a degree insufficient to lift the gasoline
to the tank as when the engine is laboring or be-
ing accelerated and the throttle is more or less
fully opened. Therefore, with the engine acceler-
ating and operating at a high speed, as during fast
traveling, the liquid fuel is not supplied to the
carburetor with sufficient volume or constant
flow to meet the demand, with a resultant inefii-
ciency in the behavior of the engine.

In the positive pressure type of fuel lift for
transferring the liquid fuel from the supply tank
to the carburetor, there is interposed in the fuel
line a mechanically driven pump in which the
impeller, whether it be of the piston type or
diaphragm type, is operated from the cam shaft
or through the intermediary of other mechanical
movements from, and in accordance with the
speed of, the engine. Consequently, there is con-
siderable wear and tear on the pump mechanism
by reason of the accelerated speed of operation
and movement of the cooperating parts, with no
particular way of gauging the flow and therefore
a consequential over or under supply of the
liquid fuel occurs. In the case of an over sup-
ply of the fuel a by-pass or return passage must
be provided to avoid rupturing the fuel line or
otherwise disrupting the system.

It has also been suggested to utilize a dia-
phragm pump in which the diaphragm is op-

5 erated by pulsations, but the action has failed to

(Cl. 103—152)

perform and has been such as to subject the dia-
phragm to strains and stresses which materially
shortened its period of usefulness.

The present invention has for its objects to
provide a fuel system which will be more effi-
cient and longer lived in the actual service of
transferring the motor fuel from the supply
tank to the carburefor;-to provide a controlled
fuel feeding from a lower lever to a higher level,
governed in accordance with the demand made
by the engine without exceeding the require-
ments; and to provide a fuel transfer pump in
which the piston member is in the form of a sub-
stantially non-resilient diaphragm, the dia-
phragm preferably having a fabric or fiber body. 70
The fuel feeding system, as a system, and which
is hereinafter referred to, forms the subject
matter of our co-pending divisional application
filed December 27, 1932, Serial No. 649,052.

The invention further resides in the provision
of an improved fuel feeding pump of the dia-
phragm type wherein the life and usefulness of
the diaphragm is materially increased and refiex
bending: or buckling movements of such element
are avoided; to provide a diaphragm pump em-
bodying valved atmospheric and suction ports
in which the valves are controlled and actuated
by a spring snap action to insure and effect a
definite and positive seating and unseating of
the valves ‘in proper order and relationship
whereby the dry side of the diaphragm is sub-~
jected first to a negative motivating pressure and
then an atmospheric relieving pressure; and to
provide a diaphragm pump in which the dia-
phragm is subjected to a negative lifting pressure
for taking in a quantity of the liquid fuel, and
then subjected to a yielding urge or pressure for
expelling the quantity of liquid fuel in accord-
ance with the demand.

The invention still further resides in the pro-
vision of a diaphragm lift in which the dia-
phragm is of fabric or cloth and is maintained
bellied or flexed to one side against reflexing dur-
ing operation. .

In the drawings:— 100

Fig. 1 is a fragmentary perspective view show-
ing the improved fuel feeding system incorpo-
rated in the motor vehicle power plant, the aux-
iliary suction producing mechanism being de- 105
picted in section.

Tig. 2 is a vertical sectional view through the
fuel lift mechanism in the act of intaking liquid
fuel.

Fig. 3 is a vertical sectional view through the 110
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fuel lift taken on a vertical plane substantially
at right angles to the plane of section of Fig. 2.

Fig. 4 is a detailed perspective view of the
spring holding member.

Fig. 5 is a fragmentary plan view of that sec-
tion of the lift casing at the wet side of the
diaphragm.

Fig. 6 is a diagrammatic showing of the snap
action.

Fig, 7 is a sectional view through the suction
pump. -

Referring more in detail to the accompanying
drawings, the numeral 1 designates the intake
manifold of the motor vehicle engine 2 having the
usual carburetor 3 to which leads the fuel line
4, 4’ from the supply tank 4’’ (Fig. 3) located at

- a level lower than the carburetor and which is
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usually disposed at the rear of the motor vehicle.

Interposed in the fuel line is the power lift
which, as illustrated in Figs. 2, 3 and 4, com-
prises a casing having an upper section 5 and a
lower section 6 to which latter may be secured a
sediment trap 7, as by means of a removable bail
8 and a clamping adjustment 9. Interposed be-
tween the upper and lower sections 5 and 6 is a
diaphragm 10, preferably of a treated fabric and
dividing the interior of the casing 5, 6 into an
upper dry chamber 11 and a lower wet chamber
12. The numeral 13 designates the inlet pas-
sage for the liquid fuel having a port 14 designed
for being closed by a valve 15 against retrograde
flow of the liquid fuel.

For trapping any dirt lifted from the supply
tank with the gasoline or motor vehicle, the
intake passage 13 first opens downwardly into
he sediment trap or chamber 7, as through an
annular groove or channel 13’. A screen or
strainer 16 is provided in the sediment trap at
the outlet side thereof, herein shown held in

position by being clamped against the under-

side of the casing 6. The liquid fuel passes
from the sediment trap upwardly through the
strainer 16 into the annular chamber 17 and
thence through the inlet port 14 into the fuel
chamber 12, at the underside or wet side of the
diaphragm 10, unseating the valve 15 in its up-
ward passage. A spider 18 may be provided for
preventing total displacement of the valve. The
outlet for the liquid fuel chamber 12 is de-
signated by the numeral 19 and is closed by an
inwardly closing valve 20, communication being
had with the outlet port 19 through a horizontal
passage 21 and a vertical passage 22 opening
upwardly into the chamber 12, this indirect pas-
sage permitting the use of a gravity seated out-
let valve 20 which may also be restricted in its
movement from its seat by the extension 18’
of the spider 18.

The upper chamber 11 has an inlet, atmos-
pheric port 23 closed at intervals by a valve 24,
and an outlet suction port 25 connected to the
source of suction and closed at intervals by a
valve 26. The two valves are alternately seated
and alternately unseated by a snap action which
functions- at the opposite limits of movement
of the diaphragm. As the diaphragm reaches
its lower limit, on the liquid expelling stroke,
the valve 24 is seated and the valve 26 unseated
whereby suction will maintain in the chamber
11 to urge the diaphragm upwardly for drawing
in another quantity of gasoline, the valves re-
maining in such. positions until the diaphragm
about reaches its upper limit of movement when
the valve 26 will close and the valve 24 open,
breaking the lifting influence of the suction and
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permit the liquid expelling movement of the
diaphragm.

This liquid expelling movement is provided
by & constantly urging force or pressure, of a
yieldable character whereby the liquid fuel is
supplied only as the carburetor demands the
same. In the illustrated embodiment this move-
ment is imparted by a spring 27 preferably con-
nected to the underside of the diaphragm and
anchored at a suitable point such as by means
of a pin 28 in the bottom of the well 29. A
removable cap 30 may be provided over the bot-
tom of the well to facilitate the anchoring of
the lower end of the spring in practice. This
spring is of sufficient strength to create a down-
ward movement of the diaphragm when the up-
per chamber 11 is in communication with the
atmosphere whereby the liquid fuel in the cham-
ber 12 will be expelled through the outlet 19
and pipe 4 into the carburetor 3. When the
chamber 11 is in communication with the source
of suction the urge of the negative pressure
on the upper side of the diaphragm will ke
sufficient to overcome the downward urge of the
spring 27.

To insure a positive and quick change over
from the suction supply to the atmosphere there
is embodied in the lift a spring snap action. This
snap action preferably consists of a valve actu-
ator or lever 31 pivoted at 32 adjacent one end
to rock in a vertical plane. The lever is pro-
vided with a valve actuating stem' 33, designed
to unseat the valve 24, and a second valve actu-
ating stem 34 designed to actuate the valve 26.
For simplicity, the stems have openings through
which the end of the lever is threaded, or loosely
passed. :

The diaphragm may have central disks 10’ to
facilitate the attachment of the spring 27 and
constitute a means for mounting the standard
or upright plate 36, This plate has outturned
ears 40 between which a coiled spring 35 is sus-
pended. The intermediate portion of this spring
may flex up and down from a normal position
and is adapted to be connected to the lever 31,
as by means of a saddle 37 which is suspended

from the lever and encloses the spring 35. The:

plate also has upper and lower lugs or shoulders
38 above and below the spring and adjacent its
points of suspension. 'The spring is designed to
alternately bear on these lugs as it flexes up and
down to avoid substantial pivoting of the spring
about the ears 40. Fuel intaking movement of the
diaphragm will flex the spring downwardly, as
indicated approximately by the dotted showing
35’ in Fig. 6, thereby placing the spring under
sufficient lateral tension to bring the valve 26 to
its seat for closing communication with the source
of suction and to quickly and simultaneously un-
seat the valve 24 whereby the negative pressure in
the chamber 11 will rise to atmospheric pressure
and the spring 27, having its counteracting force
disrupted, will urge and pull the diaphragm
downwardly for expelling the liquid fuel. As the
diaphragm continues its liquid expelling move-
ment the spring 35 returns to its normal position
(Fig. 3) and moves beyond or to the opposite side
thereof whereby the spring is again flexed lat-
erally but upwardly, substantially as indicated
by the full lined showing in Fig. 6, and when the
spring potential has built up sufficiently to over-
come the pressure acting to hold the valve 26
seated the spring will act quickly to unseat the
valve 26 and seat the valve 24, again restoring
communication between the chamber 11 and the
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source of suction to the exclusion of the exterior
atmosphere whereupon upward travel of the dia-
phragm will again begin.

After the spring 35 has been placed under suf-
ficient tension to effect a quick shifting of the
valve, it is desired to provide a positive connection
between the lever 31 and the diaphragm which in
the present showing is obtained through the sad-
dle 37 coming alternately into contact indirectly
with spaced shoulders 39 and directly with the
diaphragm assembly. The shoulders 3% project
from the upright plate 36 at opposite sides of
the saddle and above the spring 35, being disposed
close to the saddle so that the intermediate spring
portions will practically constitute rigid abut-
ments or connections therebetween when the
shoulders are engaged with the spring. Thus,
when the spring has been flexed to the position
35’ (Fig. 6) the saddle 37 will contact with the
diaphragm plate 10°, or other fixed part thereon,
to provide 2 direct thrust connection between the
diaphragm and the lever 31 to positively unseat
the valve 24 whereupon the stored up energy in
the spring 35 will act unrestrictedly in seating
the valve 26, and vice versa, when the spring has

“been flexed to the full lined position in Fig. 6

the saddle will indirectly engage the shoulders 39
(through the portions of the spring 35 between
the saddle and the shoulders 39) and establish
positive connection between the lever 31 and the
diaphragm to positively unseat the ,valve 26
whereupon the stored up energy of the spring 35
will expend itself in bringing the valve 24 fo its
seat. .

The suction port 25 is connected to the intake
manifold through the conduit 42, 42’, and since
it is well known that the manifold suction fluc-
tuates considerably—ranging between a very high
or excessive degree to an almost negligible de-
gree,—there is also provided an auxiliary device
which is positively driven for creating a supple-
menting supply of suction which together with
the manifold suction will provide a substantially
constant supply for the operation of the lift
regardless of the throttle position in the mani-
fold.

The augxiliary suction producer preferably
comprises a suction pump driven by the auto-
mobile engine. This pump, as shown, consists of
a casing 43 and a piston 44 operable therein and
having a piston rod 45 extending upwardly
through the head of the casing 43 where it is
supported in an elevated position by-a spring 46
the latter being compressed between a fixed part
of the head and a collar 47 carried by the piston
rod. Overlying the upper end of the piston rod
is a power driven actuator 48 extending within
the crank case 49 of the engine for being op-
erated by a cam on the cam shaft, or otherwise.
A housing 50 encloses the actuator 48 and serves
to support the pump casing from the crank case,
The pipe 42 leads to the inlet port 51 while the
pipe 42’ communicates with the outlet port 52
of the pump, these two ports being respectively
provided with check valves 53 and 54 for directing
the flow of fluid through the piston chamber of
the pump from the lift to the manifold. The
spring 46 tends to establish the connection be-
tween the actuator and the piston rod 45 but its
force is overcome by the manifold suction when
the latter is sufficient of itself to operate the lift,
or is in excess thereof. When the manifold sue-
tion ‘is of such a degree the piston 44 will be
drawn downwardly thereby and consequently
withdraw the piston rod 45 more or less from the

3

operative path of the actuator. An excess de-
gree of manifold suction will completely withdraw
the piston from any operating contact with or
by the actuator. The piston therefore consti-
tutes a suction responsive member for rendering
the connection active or inactive.

To maintain a substantially uniform degree
of negative pressure there is also provided means
for tempering or throttling the influence of the
excessive manifold suction on the lift, which
means is preferably under the control of the in-
fluenced piston 44 and in the present showing
comprises a valve 55 carried by the piston 44 and
movable thereby toward and from the valve seat
56 about the outlet port 52. An imperfect seating
of the valve 55 is provided for, such as by means
of a bleed passage 57 so as to avoid complete
interruption between the manifold and the lift.
Obviously, as the manifold suction increases to
an excessive degree the valve 55 will be moved
closer to its seat 56 and vary the size of the port
52 with its increasing resultant restriction upon
the influence on the lift.

In starting the engine with the valve 24 seated
and the valve 26 opened, the manifold suction
will create a lifting action on the upper or dry
side of the diaphragm whereby the liquid from
the fuel tank 4’’ is drawn into the chamber 12
past the unseated inlet valve 15, the outlet valve
20 being held seated by such lifting action of
the diaphragm. Upon completion of the lifting
stroke of the diaphragm, as defined by the snap
action imparted by spring 35, the communica-
tion with the source of suction is interrupted by
the seating of the valve 26 and atmospheric com-
munication established by the unseating of the
valve 24, breaking the vacuous condition in cham-
ber 11 and permitting the motivating element 27
to come into play for exerting a downward pres-
sure on the diaphragm which causes the inlet
valve 15 to seat and the outlet valve 20 to un-
seat with a consequent expelling of the liquid
fuel from the chamber 12 on into the carburetor.
This expelling action is elastic or yieldable therc-
by providing a constant propelling infiluence on
the fuel in the chamber 12 sc that the motor
fuel will be forced into the carburetor as the lat-
ter requires the same in meeting the demands of
the engine.

As the engine throttle is opened more and
more, the available manifold suction decreases
whereupon the spring 42 will overcome the mani-
fold suction influence and bring the piston rod
45 into the operative path of the actuator 48 so
that a mechanical production of negative pres-
sure will start up, since the action of the plunger
44 is to intake the air from the lift chamber 11,
through pipe 42, past inlet valve 53 and into the
piston chamber in casing 43, and expel it there-
from through outlet 42, past outlet valve 54 and,
by means of pipe 42’, deliver it to the manifold 1.
As soon as the manifold suction- again reaches
its normal or excessive degree of suction the aux-
iliary, mechanically driven suction producer is
rendered inoperative while the lift continues its
rhythmic operation (varied only by a change in
the demand),—as though the auxiliary suction
producer was not present, except as to the throt-
tling action which it brings into play when the
manifold suction becomes excessive.

The improved fuel feeding system will there-
fore maintain a constant supply of fuel for all
engine requirements and demands without an
over supply and without having a mechanically
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driven pump or lift which is under constant driv-
ing pressure or connection with the engine.

Furthermore, the improved fuel feeding sys-
tem maintains a constant supply of negative
pressure furnished largely by the manifold suc-
tion and supplemented by the auxiliary pump
only as the manifold suction may require a boost-
ing or augmenting component. The air is prac-
tically undergoing a constant change in the pres-
sure chamber 11, taking in a fresh supply of air
during the ensmallment of the fuel chamber 12
and passing it on into the intake manifold on
the enlargement of said fuel chamber.

The life of the diaphragm is materially length-
ened and may be constructed from thin stock
since in its action it is not subjected to violent
pressures and stresses, nor is it reflexed or turned
over upon itself, the flexure being always to the
same side of the diaphragm. The pressures on
the diaphragm at both sides are of a yielding
nature, the dry side being subject to a fluid pres-
sure preferably not above atmospheric, while the
pressures or forces applied to the wet side and
consisting of the spring 27 and the atmosphere
forcing the fuel into the chamber 12, do not ex-
ceed atmospheric. .

Even a single ply fabric diaphragm will stand
up in service materially longer than the metal
diaphragm, or the multiply fabric diaphragm
when mechanically driven, since there is no ele-
ment in the improved lift which directly or indi-
rectly reflexes the diaphragm or causes it to
bend or turn upon itself. The central disks 10’
give to the fabric a rigidness sufficient to support
or attach the spring 27 and the snap action, leav-
ing the surrounding diaphragm portion free to
flex but which flexes only toward the dry side.

What is claimed is: o

1. A fuel lift comprising a casing having a fuel
chamber and a pressure chamber divided by a
flexible non-resilient diaphragm supported at its
margin and having its central portion free to
flex, said fuel chamber having valved inlet and
outlet ports and said pressure chamber having
valved inlet and outlet ports one of which lat-
ter ports is connectible to a source of operating
pressure, a spring urging the diaphragm and con-
stituting the sole source of power therefor in one
direction of movement to ensmall one of said
chambers, and mechanism for operatively con-
trolling the admission of operating pressure to
the pressure chamber for moving the diaphragm
against the tensioning of said spring to enlarge
said specified chamber.

2. A fuel lift comprising a casing having a fuel
chamber and a pressure chamber, a non-resilient
flexible diaphragm means dividing the two cham-
bers and acting to ensmall and enlarge the fuel

.chamber, a spring connected to the central por-

tion of the diaphragm and constantly urging
the same-to ensmall the fuel chamber whereby
the outer portion of the diaphragm is flexed away
from said fuel chamber, and means adapted for
operatively connecting the pressure chamber first

“to a source of suction and then to the atmos-

phere whereby to maintain the diaphragm so
fixed away from the fuel chamber and against
a reflex movement of the diaphragm, said fuel
chamber having valved inlet and outlet ports.

3. A fuel lift comprising a casing having a
fuel chamber and a pressure chamber, each pro-
vided with inlet and outlet ports, a non-resilient-
1y, flexible diaphragm dividing the chambers, the
central portion of the diaphragm being rein-

‘forced against flexing and to define a rigid effec-
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tive displacing area, means exerting a constant
pressure on the reinforced central portion of the
diaphragm in one direction of movement of the
diaphragm, said pressure chamber ports consti-
tuting an operating pressure port and an at-
mospheric pressure port, valves controlling said
ports, means connecting said pressure chamber
valves for simultaneous movement to effect a seat-
ing of one valve and a concurrent unseating of
the companion valve, and vice versa, resilient
means connecting the valve connecting means to
the diaphragm for being tensioned during both
in and out movements of the diaphragm for ef-
fecting a continued operation of said valve con-
necting means when such movement has been ini-
tiated.

4. A fuel lift comprising a casing having a fuel
chamber and a pressure chamber, a fabric dia-
phragm dividing the chambers and operating
to ensmall and enlarge the same, means exerting
pressure on the diaphragm constantly in one di-
rection and constituting the sole mechanical force
for moving the diaphragm in such direction, said
pressure chamber having an operating pressure
port and an atmospheric pressure port, valves
controlling said ports, and a valve snap action in-
terposed between both pressure chamber valves
and the diaphragm for effecting a seating of one
valve and a concurrent unseating of the com-
panion valve, and vice versa, during in and out
movement of the diaphragm. )

5. A fuel lift comprising a casing, a fabrie di-
aphragm dividing the same into a dry chamber
and a wet chamber, each chamber having valved
inlet and outlet ports, the central portion of the
diaphragm being rigid, and a snap action car-

ried in part by said central rigid portion of the-

diaphragm and operable by and during movement
of the diaphragm for seating the inlet valve and
opening the outlet valve of the dry chamber, and
vice versa.

6. A fuel lift comprising a casing, a fexible
but non-resilient fabric diaphragm secured
about its edges therein and dividing the casing
interior into a dry chamber and a wet chamber,

each chamber having inlet and outlet ports, the,

outlet port of the dry chamber being connectible
to a source of suction and the inlet port to the
atmosphere, snap-acting valve mechanism oper-
able by the diaphragm for intermittently open-
ing and closing the outlet port of the dry cham-
ber whereby the suction influence on the fabric
diaphragm is completely relieved at intervals,
and resilient means acting on the diaphragm for
moving it to ensmall the wet chamber when the
outlet port of the dry chamber is closed.

7. A fuel lift comprising a casing, a non-re-
silient diaphragm dividing the casing into a fuel
chamber and a suction chamber, a spring an-
chored at one end in the fuel chamber and con-
nected centrally of and to the diaphragm for
exerting a pull on the latter to expel fuel from
said fuel chamber, and means controlled by the
diaphragm for ‘alternately opening the pressure
chamber first to a source of suction and then to
the atmosphere, the suction when admitted to
the pressure chamber actinig to move the dia-
phragm against the action of said spring for
intaking fuel into the fuel chamber, the dia-
phragm between the point of securement of the
spring thereto and its marginal mounting in the
casing being constantly bulged toward the pres-
sure chamber side to avoid back and forth buck-
ling of the diaphragm.

8. A fuel lift having a fuel chamber with valved
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inlet and outlet ports, a fabric diaphragm ar-
ranged in the chamber and operable to enlarge
and ensmall the chamber for the iniaking and
expelling of fuel, a suction chamber divided from
the fuel chamber by said diaphragm and having
a suction port and an atmospheric port, valves
for controlling said suction chamber ports, means
independent of the diaphragm for imparting a
fuel expelling movement to the diaphragm and
constituting the sole means for moving the dia-
phragm during such movement, and snap acting
means operable by and during movement of the
diaphragm to open the suction port and simul-
taneously close the atmospheric port at the close
of such diaphragm movement to thereby connect
the suction chamber to a source of suction for
effecting a fuel intaking movement of the dia-
phragm, said snap acting means acting at the
end of such intaking movement and independent-
1y of further diaphragm movement to close the
suction port and to simultaneously open the at-
mospheric port to permit said diaphragm mov-
ing means to again actuate the diaphragm for
expelling fuel,

8. A fuel lift having a fuel chamber with
valved inlet and outlet ports, a non-resilient dia-
phragm arranged in the chamber and operable
to alternately enlarge and ensmall the cham-
ber, a suction chamber divided from the fuel
chamber by said diaphragm and having a suc-
tion port and an atmospheric port, valves for
controlling said suction chamber ports, means
for comstantly urging a fuel expelling movement
of the diaphragm, valve actuating means mov-
able in one direction for simultaneocusly closing
the suction port and opening the atmospheric
port of said suction chamber and movable in a
reverse direction for reversing the positionsoof
said suction chamber valves, and means con-
necting said valve actuating means to said dia-
phragm for operation thereby and embodying a
spring snap-over action for effecting. a quick

change-over in the positions of the suction cham-~

ber valves. .

10. A fuel lift having & fuel chamber with
valve inlet and outlet ports, a diaphragm ar-
ranged in the chamber and operable to enlarge
and ensmall the chamber for intaking and ex-
pelling fuel, a suction chamber divided from the
fuel chamber by said diaphragm and having a
suction port and an atmospheric port, valves for
controlling said suction chamber ports, means
for imparting a fuel expelling movement of the
digphragm, valve actuating means movable in
one direction for simultaneously closing the suc-
tion port and opening the atmospheric port of
said suction chamber and movable in a reverse
direction for simultaneously opening the suction

port and closing the atmospheric port, said valve.

actuating means embodying a support having
spaced ears, 8 spring suspended by and between
said ears, and a connecting member, said sup-
port, spring and conhecting member acting upon
up and down movement of the diaphragm to op-
eratively dispose the suction chamber valves.

B

11. A fuel lift having a fuel chamber with
valve inlet and outlet ports, a diaphragm ar-
ranged in the chamber and operable to enlarge
and ensmall the chamber for intaking and ex-
pelling fuel, a suction chamber divided from the
fuel chamber by said diaphragm.and having a
suction port and an atmospheric port, valves for
controlling said suction chamber ports, an actua-
tor for the valves, a member in the suction cham-
ber having spaced arms, a spring suspended by
and between said arms, a connecting member
engaged with the spring and adapted to tension
the spring, said spring acting upon up and down
movement of the diaphragm to operatively dis-
pose the suction chamber valves, and means for
establishing a positive connection between the
diaphragm and actuator subsequent to the ten-
sioning of the spring by said connecting member
whereby movement of the diaphragm in one di-
rection will simultaneously close the suction port
and open the atmospheric port of said suction
chamber and upon movement in a reverse direc-
tion simultaneously open the suction port and
close the atmospheric port.

12. A fluid pump having a pump chamber
with inlet and outlet passage means, a flexible

‘non-resilient diaphragm forming a wall of the

pump chamber and operating on its intaking
stroke to enlarge the chamber and on its expell-
ing stroke to ensmall the chamber, means plac-
ing a constant urge on the diaphragm.in its fluid
expelling direction of movement and solely act-
ing to move yieldingly the diaphragm on its ex-
pelling stroke, and means intermittently acting
to move the diaphragm on its intaking stroke and
against the constant urge of said first diaphragm

moving means, said intermittently acting means’

when operative overcoming the first diaphragm
moving means.

13. A fuel lift comprising a casing, a fabric
diaphragm dividing the same into a dry chamber
and a wet chamber, each chamber having valved
inlet and outlet ports, means for intermittently
applying suction to the dry chamber for urging
the diaphragm in one direction of movement, and
means separate and distinct from the diaphragm
and constituting the sole means for creating a
constant urge on the diaphragm in the opposite
direction for moving the diaphragm in the ab-
sence of the suction application, said diaphragm
being flexéd toward the dry chamber throughout
its movements in opposite directions.

14. A fuel feed device comprising a casing, a
diaphragm dividing the casing into a fuel cham-
ber and a motor chamber, & tension spring in the
fuel chamber and associated with the diaphragm
for flexing it to discharge fuel from said cham-
ber, and means in the motor chamber for flexing
the diaphragm to draw fuel into the fuel cham-
ber and to re-tension said spring, said means
becoming effective when the diaphragm reaches
its limit of fuel discharging flexure.

HENRY HUEBER.
ERWIN C. HORTON.
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CERTIFICATE OF CORRECTION.

Paient No. 1,926,005, September 5, 1933,

HENRY HUEBER, ET AL.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 4, line 67, claim
"2, for "fixed" read "flexed"; and that the said Letters Patent should be read
with this correction therein that the same may conform to the record of the

case in the Patent Office, A
Signed and sealed this 24th day of October, A. D. 1933,

- F. M. Hopkins

(Seal) Acting Commissioner of Paienta.



