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1

This invention relates to an operating lever and
springs for combined diavhragm fuel and dia-
phragm vacuum pumps for use in internal com-
bustion engines. The same pringciples governing
the construction for the combined pump make it
suitable for overating a2 fuel pump without its
combhination with the vacuum pumyp feature, and
vice versa, for operating a vacuum pump without
its combination with the fuel pump feature.

The lever iz substantially a rigid member, in
one form made of one piece, In another form
made Of pieces solidly fastened together. The
lever has springs mounted on if, preferahly plate
springs, which are operatively connected to the
diaphragms. When the lever is rocked, its mo-
tion is transmitted to the diaphrasms via the
springs. For motion of the diaphragms in one
direction, the springs, which cantilever from the
lever, are stiffened by such an engagement with
the lever as to shorten the cantilever. This pro-

duces a substantially positive stroke of the dia-

phragms. For motion of the diaphragms in the
opposite direction from that noted above, the
springs are subjected to yielding or bending for
the full length of their cantilever. The canti-
lever strength of the springs for their full length
is such that they will vield materially only when
the resistance of the diaphragms against being
moved exceeds a predetermined amount. As is
well known in the art, fuel pumps for internal

combustion engines, send the fuel to a carburetor.

When the feed exceeds the consumption, back
pressure is developed on the pump, Accordingly,
with a fuel pump, a positive stroke of the dia-
phragm is suitable for sucking the fuel infto the
nump, but the mechanism effecting the discharge
stroke of the diavhragm must vield so as not to
exceed a predetermined back nressure on the
carburetor. A similar situation holds for vace-
uum pumps winere it is desirable not to produce
a vacuum less than a predetermined amount, Ac-
cordingly for a vacuum pump, 2 positive stroks
of the diapvhragm ig suitable for the discharge or
compression stroke, but the mechanism effecting
the vacuum or suction stroke must vield to keep
the vacuiim above g predetermined minimum,

A further ohject of the invention resides in
the novel congtruction making it possible to mount
the combination fuel and vacuum pump on the
engine with either the fuel diaphragm in the top
pozition and the vacuum digevhragm in the bottom
position or the vacuum pump diaphragm in the
top position and the fuel pump diaphragm in the
botiom position. 'To accomplish this, provision is
meade 0 that the inner end of the operating lever
and springs are in such operative relation to the
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means connected to the diaphragms for effecting
their strokes and in relation to the diaphragms
themselves, that said lever rocks from a mean po-

sition which ig suitable for either the fue]l pump

diaphragm or the vacuum pump diaphragm, no
matter which is on top. The inner end of the
operating lever must bear a constant relation to
the diaphragms, even if it be necessary that its
outer end be varied to suit the driving means cf
the particular engine with which the pump is to

be used. Another form of this construction is

to be found in my copending application serial
No. 644 535 filed January 31, 1946, now U, S. Pat-
ent No. 2,570,560 issued October 9, 1951,

The strainer shown is suitable for filtering the
fuel whether the fuel diaphragm is on tob oOr
whether it is on the bottom of the pump and up-
side down from its top position. Such a strainer
is to be found in my application Serial No. 644,535
filed January 31, 1946, now U. 8. Patent No.
2,570,560 issued October 9, 1961. |

Other obiects and advantages will become ap-
parent upon further study of the specification
and drawings in which:

Fig. 1 is a2 vertical section threough the pump.

Fig. 2 is a section taken along the line 2—2 of

‘Fig. 1.

Mg, 3 is & partial_lvertical section through the

pump showing a modified form of operating lever.

Fig. 4 is a section taken along the line &—4 of
Fig. 3, only a portion of the pump housing being
shown, said portion being shown in dotted lines.
- Pig. 5 is a perspective view of the main part of
the operating lever of Fig. 3 shown by itself.

Fig. 6 is a perspective view of the inser{ for the
operating lever shown by itself, and

Pig. 7 is a perspective view of one of the lever

- 8prings of Fig. 3 shown by itself,

The housing of the pump, Figs. 1 and 2, com-
prises an intermediate member or portion 8§, an
upper portion or top member §, and a4 buttom
portion or member 10. Fuel diaphragm (i is

clamped between the intermediate portion 8 and

the top portion 9 by means of screws 12. Vac-
uum- diaphragm 3 is clamped befwesn inter-
mediate portion 8 and bottom portion {8 by means
of screws 33. Stem {4 is connected to diaphragm
i through the intermediacy of washers i5 and
6. Stem {7 is connected to diaphragm ({3
through the intermediacy of washers 18 and 8.
A solid operating lever 20 is pivotally mounted
on intermediate portion 8 by means of pivot win
21. The outer end of lever 28 is foreed to ride on
cam 22 by the pressure of spring 24. Cam 22 is
fixedly mounted on shaft 23, usually the cam
shaft of the engine motor. The inner end of lever
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21 is divided into an upper finger 25, a relatively
thick middle finger 28 and a lower finger 21. The
upper surface of both fingers 26 and 27 is curved
downwardly from their outer end to their inner
end. In the space between upper finger 23 and
middle finger 25 is set plate spring 28, while plate
spring 29 is set in the space between middle finger
26 and lower finger 27. A rivet 30 extends
through fingers 25, 26 and 2T and springs 28 and
29 holding the latter in place between the fingers.
Upper stem [4 has a pair of spaced pins 31 ex-~
tending through it. The forked inner end of
spring 28 straddles stem {4 between pins 31. 1In
a. similar manner, the forked inner end of spring
29 straddles stem {71 between pins 32. Ag will be
more fully explained hereafter, when lever 20 is
rocked in a clockwise direction stems (4 and i1
are moved down with a substantially positive
stroke and when said lever is rocked counter-
clockwise, said stems may be moved up with a
vielding or resilient stroke. The outer end of
spring 28, which end is nearer the pivotal axis of
lever 20 than its projecting inner end, in the par-
ticular embodiment shown, is fixedly held bhetween
fingers 25 and 29§, that is there is a fixing couble
or holding moment present at the outer end of
the spring when the latter has its projecting end
subject to a downward force. The downward
force is produced by the resistance of fuel dia-
rhragm (I against being pushed up by the inner
or projecting end of spring 28 when lever 29 is
rocked In a counterclockwise direction. In a
similar manner, the outer end of spring 29 is
fixedly held between fingers 25 and 27 so that
there is a fixing moment induced at said outer
end when its projecting end is subject to a down-
ward force. The downward force is produced hy
the resistance of vacuum diaphragm {8 againsé
being pulled up by the inner or projecting end of
spring 29 when lever 20 is rocked in a counter-
clockwise direction.

Top member 9 forms the upper wall of fuel
pump chamber 34, while its lower wall comprises
diaphragm {i. Mounted on top of top member 9

iz glass strainer bowl 39, held down on gasket 36

by means of bail 37, nut 38, screw 3% and washer
40. DBail construction of this type for holding
strainer bowls to diaphragm fuel pumps is well
known in the art. The top member § has a hol-
low cylindrical portion 41 extending up into bow!

35. At the bottom of cylindrical or tubular por- °

tion 41 is an inlet check valve 82 which allows
the flow of fuel down from the inside of said por-
tion into fuel pump chamber 34 buf not in the

reverse direction. Top member 8 is provided with

fuel inlet 43, which can be connected to the fuel
tank, not shown, and a rassage 44 which receives
the fuel from the inlet and delivers it near the
top of tubular portion 4!{. An annular flange or
baffle 45 is mounted on top of portion 41 so as to
surround the latter and is provided with an open-
ing over the open upper end of tubular member
41. Screen 46 is mounted in said opening. Baf-
fle 45 acts to prevent any sludge which may have

settled outside of portion 41 from reaching screen

46.

The screen 46 and flange 4% are held down on
nortion 41 by spring 471, the upper end of which
reacts against the inside top of bowl 35. The
fuel from the top of passage 44 flows through
sereen 46 into the inside of portion 41 and
through check valve 42 into fuel pump chamber 34
when diaphragm {1 is moved downward for its
suction stroke. Upon the upward or compression
stroke of diaphragm {1, the fuel is forced through
outlet check valves 79 and 48 into outlet 48 which
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is usually connected to the carburetor, not shown,
of an internal combustion engine. The double
outlet check valve reduces the pulsations in the
fuel being discharged from the pump. It forms
the subject matter of application Serial No.
619,710 filed October 1, 1945, now abandonzd, by

William Hicks and myself.
As is well known in the art, when fuel is fed to

the carburetor faster than it is consumed by the
engine, back pressure is developed in the fuel line
between the fuel pump and the carburetor, in the
particular instance illustrated herein, in outiet
pipe 49. In order to provide for this when dia-
phragm (1 is to be given its upward or compres-
sion stroke, spring 28 bends on its cooperating
upward or compression stroke, because it has just

suflicient stiffness to force stem 4 upward icr a

predetermined normal pressure in outlet pipe 46,
The upper surface of middle finger 295 is suit-
ably cut away or curved downward to perinit the
downward bending of spring ?2. On the other
hand, for the suction or downward stroke of dia-
phragm {1, the flat under suirface of finzer 23,
especially its inner end, contacts spring 20, there-
by stiffening the latter and making it subston-
tially unbendable, producing a substantially posi-
tive suction stroke for diaphragm 1.

When cnrerating lever 20 is swung clockwise,
vacuum diaphragm 13 is given its compression
stroke, discharging the air from vacuum chamber
28. This compression stroke is substantially
positive because spring 22 hears against the 2at
bottom surface cof finger 25 especially the inner
end of the latter and is stiffenczd thereb, as only
a sSmall portion of it cantilevers beyond the inner
edge of said finger to come batween pins 32 on
stem 17. On the other hand, the up or vacuum
stroke of diaphragm {3 is a vielding on= hecause
spring 298 can bend down until it centacts the
curved upper surface of finger 21. The spring
29 is provided of such strength that it will vielsd
when the vacuum in vacuum chamber &0 falls
below a predetermined minirmum. As is well

known in the art, it is desirahble not, to have less

than a predetermined vacuum in the vacuum s7s-
tem for operating the vearious vacuum operate:
mechanisms usually provided in a motor vehicle,
airplane or the like. On the vacuum stroke. air
is sucked in through injlet §¢ and check valve 52
into vacuum chamber 50. On the conipression or
discharge stroke, the air ig forced cut of vacuum
chamber 50 through an outlet check valve, not
seen, out through discharge outlet 2.

In the modified form shown in Figs. 3-7, the
operating lever denoted in its enfirety by the nu-
meral 54, comprises 2 main portion 53, shown by
itself in perspective in Pig. 5, and a centrai iu-
sert 96 shown by itself in perspeciive in Fig, 6.
Main portion 5% is provided with two forked arrms
51, each having an upper prong 64 and g lower
prong §%. Central insert 5¢ is provided with a
heel 58 having a hole 59 and a boss §9. The
shank of insert 56 is provided with a hoje af and
two holes 62. Extending inwardly from said
shank is a toe or finger 93 of a width equal to the
total width of main portion 5%. Central inzert 56
is inserted between arms %71 so that its hole 59 i
in alignment with Iioles 09 in main portion 58,
only the near hole 8% being seen in Fig. 5. Pin
68 is inserted through aligned holes 59 and §§,
while a pin 68 is inserted with a forced Lt inin
hole 61, the outer portions of the latter pin ex-
tending into crotches 70 formed in forked arms
51, only the near crotch being seen in Fig. 5.
Plate springs Tl are inserted hetween toe or finger
63 and prongs or fingers 64 and 65, the outer end
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of said springs being provided with eyelets 12.
Pins 13 are inserted through eyelets 72 and holes
62, affer the eyelets and said holes are brought
into alisnment. The inner ends of springs 7!
straddle stems {4 and 7 and come between the
pairs of pins 3f and 32. Return spring 74 en-
gages insert 5% at boss 88 for the return stroke
of lever B4 after it has besn rocked in a clock-
wise direction by eccentric 22 on shaft 23. The
outer ends of springs Tt are fixedly held hetween
fingers 83, 64 and 65 and by pins 73 as wag €x-
plained above for springs 28 and 29.

For the upward or compression stroke of fuel
diaphragm i1, upper spring Tl yieldingly urges
stem (4 upward, the upper surface of toe 63 be-
ing curved to provide space to permit upper spring
11 to yield. As was explained for Fig. 1, this
yielding action depends on the pressure in the
feed line between the pump and the carburetor.
When said pressure exceeds a predetermined
value, upper spring 71 yields, otherwise it re-
mains substantially unbent. On the other hand,
upon the downward or compression stroke of
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diaphragm 1! and stem {4 there is substantially

no yvielding of upper spring 11 because it engages
the lower flat surface of prongs 64 especially at
their inner end.

When operating lever 54 is swung clockwise,
vacuum diaphragm {3 is given its compression
or discharge stroke. This compression stroke is
substantially positive because lower spring 71
bears against the flat bottom surface of toe 83,
only a small portion of it cantilevering beyond
the edge of said toe to come between pins 32 on
stem (1.
stroke of diaphragm (3 is a yielding one when
the vacuum chamber 50 is less than a predeter-
mined value because lower spring 1! can bend
down until it contacts the curved upper surface
of toe 63. The purpose of this yielding has al-
ready been explained in connection with Figs. 1
and 2.

The terms upper and lower and those relating
to direction and position as used in the claims are

intended to be relative only as the pumps may be .

turned upside down or turned end to as explmned
hereinbefore.

If the pumpyp is to be solely a fuel pump, vacuum

diaphragm 13 and its appurtenances may be
omitted and lever 29 need only have spring 28,
Tig. 1, mounted on it. Fineer 27 may be omitted.
Fven the inner portion of finger 26 may be omit-
ted, as only its outer portion is needed fixedly to
hold the outer end of spring 28. The same holds
true for the lever of Fig. 3. Lower spring Ti and
prongs §3 are not required and only the outer
portion of toe 63 to fix the outer end of upper
spring 71 is needed.
- Conversely, if a vacuum pump be all that is
desired, spring 28 and finger 25 of Fig. 1 may be
omitted as well as that portion of finger 26 not
required to fix the outer end of spring 29. Of
course fuel pump diaphragm {{ and its appur—
tenances will also be omitted. Iikewise for the
construction of Fig. 3, upper spring Tl and prongs
£4 may be omitted and only the outer portion of
toe 62 to fix the outer end of lower spring Tl is
required.

I claim: |
1. A pivoted lever for use with rocking means

for operating a combination fuel diaphragm and
vacuum diaphragm pump, comprising a poriion
to one side of its pivotal axis adapted to be en-
gaged by said rocking means, three fingers set

in g row, one above the other on the lever on the .

opposite side of the axis from said portion and

On the other hand the up or vacuum :
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pointing ‘away from said axis, an upper plate
spring mounted between the top and mid-finger,
and a lower plate spring mounted between the
mid-finger and the lower finger, said springs
pointing away from the axis in the same direc-
tion as the fingers, the outer portion of each
spring being fixedly held on the lever, the inner
portion of each spring projecting inward beyond
the ends of the fingers, the projecting portion of
the upper spring being adapted for connection
to the fuel diaphragm and the projecting por-
tion of the lower spring being adapted for con-
nection to the vacuum diaphragm, the bottom
portion of the upper finger being shaped to en-
gage the upper spring at least near the inner
portion of the upper finger to stiffen the upper
spring during the downward stroke of the fingers
when the lever is rocked in a clockwise direction,
the upper portion of the mid-finger being spaced
from the lower portion of the upper finger to
permit the upper spring to yield a substantial
amount from its fixedly held outer portion dur-
ing the upper stroke of the fingers when the lever

is rocked in g counterclockwise direction, the

- bottom portion of the mid-finger being shaped

to engage the lower spring at least near the
inner portion of the mid-finger to stiffen the
lower spring during the downward stroke of the
fingers when the lever is rocked in a clockwise
direction and the upper portion of the lower

finger being spaced from the lower portion of
the mid-finger to permit the lower spring to
yield a substantial amount from its fixedly held

ocuter portion during the upper stroke of the
fingers when the lever is rocked in a counter-
clockwise direction, the strength of the springs
being such as to yield a substantial amount only
when their outer projecting portions encounter
more than a predetermined resistance against he-
ing moved upward.

2. A pivoted lever for use with rocking means
for overating a diaphragm pump having a por-
ticn adabpted to be engaged by said rocking means
and a2 spring having an end part fixedly held
ch a second nortion of the lever and another end
rart projecting beyond and clear of the lever,
said;, Iatter end part being fastened to the dia-
phragm for reciprocating the latter against its
resistance to motion when pumping when the
lever is rocked, said second portion of the lever
haing shaped to engage the spring nearer the
latter’s p_a_cne_ctmﬂf eng part during the stroke
of the lever in one direction for stiffening the
spring, than during the stroke of the lever in
the opms*tﬂ direction, the strength of the spring
being such as to vield, during the stroke in said
opposite direction, a substantial amount, only
when its projecting end part encounters more
than a predetermined resistance against being
moved during the latter stroke of the lever, the
position of sald fixedly held end part of the
suring on the lever, relative vo the lever and vhe
diaphragm, being such that during the stroke of
thie lever in said opposite direction, the resistance
of the diaphragm against motion eifects the bend-—
mg ol the spring away from the lever. |

. A pivoted lever for use with rocking means
for opefating a combination fuel diaphragm and
vacuum diaphra,gm pump comprising a portion
to one side of its pivotal axis adapted to be
engacad by said rocking means, and a forked

portion extending on the opposite side of sald
axis from said first porvion, said forked portion
having a pair of spaced arms, each of said arms
being divided into an upper and a lower prong,

Frm




2,653,544

| 7
an insert having a heel coming between and
fastened to said arms, said insert having a toe
extending across the space between the arms
and coming between the upper and lower prong
of each arm, the bottom face of the upper prongs
2nnd of the toe being substantially flat, the upper
face of the toe sloping downwardly away from the

ttom face of the upper prongs, and the upper
face of the lower prongs sloping away from the

ttora face of the toe, providing space in kboth in-
stances between the prongs and the toe, an upper
plate spring set between the toe and the upper
prcnzs having one end portion held with a fixing
couple c¢n the insert and its other end portion
projecting beyvond and clear of said toe and upper
prongs, said preijecting portion being adapted for
operative connection to the fuel diaphragm for
reciprocating the latter when the lever is rocked,
said fixing couple normally holding the upper
sprine at its fixed end to resist bending of the
spring away from the upper prongs, the bottom
face of the upper prongs engaging the upper
spring near the latier’s projecting end pcertion
during the downward stroke of the prongs ior
stifferiine tha upper spring, the space between
the upper prongs and toe permitting the spring
to vield a substantial amount during the upward
stroke of the prongs, and a lower plate spring
set between the toe and the lower prongs having
one end portion held with a fixing couple on the
insert, its other end portion projecting beyond
and clear of said toe and lower prongs and
adapted for operative connection tc the vacuum
digphragm for reciprocating the latiter when

the lever is rocked, saig latter fixing couple :

noirmally holding the lower spring at its fixed end
to resist bending of the spring away from the
bottom face of the toe, the bottom face of the
toe encaging the lower spring near the latier’s
projecting end portion during the downward
stroke of the foe for stiffening the lower spring,
the space hetween the toe and the lower prongs
permitting the spring to yield a substantial
amount during the upward stroke of the toe,
the strength of the springs being such as to yield
a substantial amount only when their project-
ing end portions encounter more than a prede-
termined resistance against being moved during
the upward strcke of the tee and prongs.

4. A pivoted lever for use with rocking means
for crerating a reciprocable pumping element
comprising a portion to one side of its pivotal
axis adapted to be engaged by said rocking means
and 2 second portion extending on the opposite
side of said axis from said first portion, a spring
havinz one portion attached to fthe lever only
at a place near said pivotal axis, and an end pro-
jecting bLeyond the second portion of the lever
in o direction away from said axis, and a push
and pull connecticn to said element for the
spring at its projecting end pushing and pulling
the element when the lever is rocked, the lever
being formed to limit the cantilever length of
said end of the spring by contact therewith
near the end away from said axis of the second
portion of the lever during the stroke of the
lever in ane direction, said lever heing also formed
to e2licw it to remain out of contact with the
spring frem the spring’s place of attachment to
the lever to the end of the spring away from the
pivotal axis during the stroke of the lever in
the onposite direction.

B. A pivoted lever for use with rocking means
for operating a reciprocable pumping element
comprising a portion to one side of its pivotal
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axis adapted to be engaged by said rocking means
and a second portion extending on the opposite
side of said axis from said first portion, and a
spring having one portion attached to the lever
and an end projecting beyond the second portion
of the lever in a direction away from said axis,
the spring at its projecting end being fastened
to the pumping element pushing and pulling the
latter when the lever is rocked, the form of the
lever being such to contact the spring near the
end away from said axis of the second portion
of the lever to stiffen the spring during the stroke
of the lever in one direction, said form and place
of attacliment of the spring being such to permit
the spring to bend away from the lever from a
place on the lever nearer to said axis than said
Iatter end during the stroke of the lever in the
opposite direction, the force exertable by the
spring during said latter stroke being less than
auring tlie formey stroke and acting in the same
direction as said latter stroke.

6. A pivoted lever for use with rocking means
for operating a reciprocable pumping element
comprising a porticn to one side of ifs pivotal
axis adapted to be engaged hy said recking means,
a11d a second porvion extending on the opposite
side of said axis from said first portion, a spring
having one portion mounted on the lever and
a push and pull connection to said eiement for
a, seconad portion cf the spring for recipirocating
tlie elament when the lever is rocked, the lever
Leing forked-shaped with two prongs, the spring
bzing set between the prongs, one nrong being
rormed angd located with respect to the spring
to contact it on one face thereof af a predeter-
rained distance from said axis on said opposite
sice of the axis to stiffen it during the stroke
of the isver in one directicn, the other prong
otf vthe lever being formed agjoining the other
face of the spring to permit the spring to bend
from a place on the lever nearer said axis on
said opposite side than the predetermined dis-
tance dquring the stroke of the lever in the oppo-
site direction, the spring exerting a force on said
eiement in the direction of its stroke equal to
1¥s bending strength during said latter stroke.

7. A lever as claimed in claim 6 in which the
spring is a plate spring with one end attached
to the lever and the other end cantilevering
therefrom and engaging the connection, one flat
surface of the spring being toward the puraping
ciement,

8. A pivoted lever for use with rocking means
for operating the reciprocahle pumping element
of a vacuum pump comprising a portion to one
side of its pivotal axis adapted to he engaged
by said rocking means and a second portion ex-
tending on the opposite side of the axis from
sald first portion having a push and pull con-
nection to the pumping element for reciprocat-
ing the latter when the lever is rocked, said
second portion of the lever comnrising a resili-
ent part which increases in rigidity during the
stroke of said part toward the pumping element
said part exerting a push on said element dur-
ing said stroke, and decreases in rigiditv exert-
ing a pull equal to its lessened bending strength
on said element, during the stroke of said part
away from the pumping element, of just suffi-
cient amount to overcome g predetermined re-
sistance of the pumping element.

0. A pivoted lever for use with rocking means
for operating a pair of oppositely disposed pump-
ing elements of a combined fuel and vacuum
pump comprising a portion to one side of its
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pivotal axis adapted to be engaged by said rock-
ing means and a second portion extending on
the other side of said axis from said first por-
tion adapted for operative connection to the
pumping elements for reciprocating them whex
the lever is rocked, said second portion of the
lever comprising a pair of resilient parts eacn
of which has a push and pull connection to
one of the pumping elements exerting succes-
sively a push and pull on said elements when
reciprocated, said parts inecreasing in rigidity
during the stroke of the lever in one direction
and decreasing in rigidity, each exerting a force
equal to its lessened bending strength, during
the stroke of the lever in the opposite direc-
tion, of just sufficient amount to overcome a
predetermined resistance to motion of the pump-
ing element to which it is connected. |

10. A pivoted lever for use with rocking meana
for operating a diaphragm pump comprising a
portion to one side of its pivotal axis adapted
to be engaged by said rocking means, a finger on
the lever on the opposite side of said axis, said
finger pointing away from said axis, and a spring
mounted on the lever having its end nearer the
pivotal axis fixedly held on the lever, said spring
having a portion at its other end project beyond
the finger, pointing away from said axis in the
same direction as does the finger, the spring at
said latter portion having a push and pull con-

nection to the diaphragm, pushing and pulling

the diaphragm when the lever is rocked, sald
finger being suitably formed and located with
respect to the spring to engage the spring on
one side of it at g predetermined distance from
the fixed end of the spring toward its project-
ing portion for stiffening the spring during the
stroke of the lever in one direction, said lever
on the opposite side of the spring being of such
form to permit the spring to bend from a place
on the lever nearer said fixed end than sald
predetermined distance during the stroke of the
spring in the opposite direction, the force ex-
ertable by the spring during said latter stroke
being of just sufficient strength to overcome a
nredetermined resistance of the diaphragm
against being moved during said latter stroke.
11. A pivoted lever for use with rocking means
for operating the reciprocable pumping element
of a fuel pump comprising a portion to one side
of its pivotal axis adapted to be engaged by said
rocking means, a finger on the lever on the op-
posite side of said axis, said finger pointing away
from said axis, and a spring mounted on the
lever having its end nearer the pivotal axis fix-
edly held on the lever, said spring having a
portion at its other end project beyond the fin-
cer, pointing away from said axis in the same
direction as does the finger, the spring at said
latter portion being adapted for operative con-
nection to the pumping element for reciprocat-
ing said element when the lever is rocked, said
finger heing so located on the lever with re-
spect to the spring, that when the spring is
connected to said element, the finger comes be~
tween the spring and the element, said finger
being suitably formed and located with re-
spect to the spring to engage the spring on the
side of the spring toward the pumping element
at a predetermined distance from the fixed end
of the spring toward its projecting portion for
stiffening the spring during its stroke away from
the pumping element when the lever is rocked,
said lever on the side of the spring away from
the pumping element being of such form to per-
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10
mit this spring to bend from @ place on the
lever nearer said fixed end than said predeter-
mined distance during the strcke of the spring
toward sald element, the force exertable by the

spring during said latter stroke being of just

sufficient strength to overcome g predetermined
resistance of the element against being moved
during said latter stroke.

12. A pivoted lever for use with rocking means
for operating the reciprocable pumping element
of a vacuum pump comprising a portion to one
side of its pivotal axis adapted to be engaged

1y said rocking means, a finger on the lsver oil

the opposite side of said axis, said finger point-
ing away from said axis, and a spring mount-
ed cn the lever having its end nearer the piv-
otal axis fixedly held on the lever, said spring
having a portion at its other end project be-
vond the finger, pointing away from said axis
in the same direction as does the finger, the
spring at said latter portion being adapted for
operative connection to the pumping element
for reciprocating said element when the lever
is rocked, said finger being so located on the
lever with respect to the spring, that when the
spring is connected to said element, said spring
comes. between the finger and the element, tha
finger being suitably formed and located with
respect to the spring to engage the spring on
the side of the spring away from the elementg
at a predetermined distance from the fixed end
of the spring toward its projecting portion for
stiffening the spring during its stroke toward
the element when the lever is rocked, said lever
on the side of the spring toward the pumping
element being of such form to permit the spring
to bend from ga place on the lever nearer said
fixed end than said predetermined distance dur-
ing the stroke of the spring away from sald
element, the force exertable by the spring dur-
ing said latter stroke being of just sufficient
strength to overcome a predetermined resist-
ance of the element against being moved dur-
ing said latter stroke. |

13. A pivoted lever for use with rocking means
for operating a combination fuel diaphragm and
vacuum diaphragm pump, the fuel diaphragm

‘being oppositely disposed to the vacuum dia-

phragm, said lever comprising a portion to one

side of its pivotal axis adapted to be engaged by
rocking means, a pair of fingers on the lever on

the opposite side of said axis from said portion,
said fingers pointing away from the axis, and =a
pair of springs mounted on the lever, each spring
adjacent a finger, each spring having its end
nearer the pivotal axis fixedly held on the lever,
each spring having a portion at its other end
project beyond its adjacent finger in a direction
away from said axis, the projecting portions of
the springs being adapted to be connected to the
diaphragms with the projecting portion of the
first spring connected to the fuel diaphragm and
the projecting portion of the second spring con-
nected to the vacuum diaphragm, the first of said
fingers coming between the first of said springs
and the fuel diaphragm, the first spring heing set
between the fingers, the second of said springs
coming between the second of said fingers and
the vacuum diaphragm, the first finger being
suitably formed and located with respect to the

first spring to engage it on the side of it toward

the fuel diaphragm at a predetermined distance
from the fixed end of the first spring toward its
projecting portion for stiffening the first spring
during the stroke of the first spring away from
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the fuel diaphragm, the second finger being of
such form to permit the first spring to bend from
a, place on said second finger nearer the fixed
end of the first spring than said predetermined
distance during the stroke of the first spring in
the opposite direction, the force exertable by the
first spring during said latter stroke heing of just
sufficient strength to overcome a predetermined
resistance of the diaphragm against being moved
during said latter stroke, the second finger being
suitably formed and located with respect to the
second spring to engage it on the side of it away
from the vacuum diaphragm at a predetermined
distance from the fixed end of the second spring
toward its projecting portion for stiffening the
second spring during the stroke of the second
spring toward the vacuum diaphragm, the form
of the lever between the second spring and the
vacuum diaphragm being such to permit the
second spring to bend from a place on the lever
nearer the fixed end of the szcond spring than
said predetermined distance of the second spring
during the stroke of the second spring away from
the vacuum diaphragm, the force exertable by the
second spring during said stroke away from the
vacuum diaphragm being of just sufficient
strength to overcome a predetermined resistance
of the diaphragm against being moved.

14. A pivoted lever as claimed in claim 13 in

which g third finger is provided on the lever in :

the portion of the latter between the second
spring and the vacuum diaphragm, the second
spring having its fixed end set between the seconc
and third fingers, the form of the third finger
being such to permit the second spring to bend
from a place on the third finger nearer the fixed
end of the second spring than said predetermined
distance of the second spring during the stroke
of the second spring away from the vacuum dia-
phragm.

15. A pivoted lever for use with rocking means
for operating a pair of oppositely disposed pump-
ing elements of a combined fuel and vacuum
pump comprising a portion to one side of its

pivotal axis adapted to be engaged by said rock- 4:

ine means, and a second portion extending on the
other side of said axis from said first portion
adapted for operative connection to the pumping
elements for reciprocating them when the lever

is rocked, said second portion of the lever com- :

prising a pair of resilient parts each of which is
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connected to one of the pumping elements and
which increases in rigidity during the stroke of
the lever in one direction and decreases in
strength, each exerting a bending strength, dur-
ing the stroke of the lever in the opposite direc-
tion, of just sufficient amount to overcome a pre-
determined resistance to motion of the pumping
element to which it is connected, the lever and
resilient parts bearing such operative relation to
the pumping elements that said elements are
substantially equally operative when one of the
pumping elements is above the resilient parts
and the other of the pumping elements is below
as when said elements are imnverted relatively to
said parts.

16. A pivoted lever for use with rocking means
for operating the reciprocable pumping element
of a fuel pump comprising a portion to one side
of its pivotal axis adapted to be engaged by said
rocking means and a second portion extending on
the opposite side of the axis from said first por-
tion having a push and pull connection to the
pumping element for reciprocating the latter
when the lever is rocked, said second portion of
the lever comprising a resilient parv which in-
creases in rigidity during the stroke of said part
away from the pumping element, said part exert-
ing a pull on the element during said stroke, and
decreases in rigidity exerting a push on said ele-
ment equal to its lessened bending strength dur-
ing the stroke of said part toward the pumping
element, of just sufficient amount tc overcome a
predetermined resistance of the pumping ele-
ment. |

MORRIS KATCHER,
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