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This invention relates to variable stroke
fuel pumps suitable for use, upon automotive
vehicles and elsewhere, in connection with in-
ternal combustion engines; and it is a particu-

5 lar object of this invention (greatly reducing

‘or entirely dispensing with thrust-refusing
linkages or similar intermediate means for
the transmission of motion from an 0s-
cillatory lever to.a pressure-responsive recip-

10 rocatory pumping element) to provide such
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pumping elements with novel actuating
means, suitable for direct interposiiion be-
tween a reciprocating or rotating engine part
(such as a cam) and a diaphragm stem, a
plunger rod, or the like,—said actuating
organization comprising a lever or interfit-
ting levers and some special contact member,
as hereinafter described. . .

In a preferred embodiment of this inven-
tion, said actuating organization may include
a channel-shaped or outer lever and ‘an inter-
fitting lever, the former being connected with
a diaphragm stem or the like, and the latter
being so engaged by said eccentric or cam as
substantially to avoid contact noises,—said
levers being optionally provided with a com-
mon pivot. :

Although the present invention is herein
described with particular reference to a dia-
phragm pump having substantially the gen-
eral character of that claimed in a pending
application of Abraham M. Babitch, Serial
Number 128,370, filed July 19, 1926, it should
be understood that the principles of this in-
vention are believed to be applicable to other
reciprocatory pumps in which provision may
be made for the use of resilient means to effect
an expulsion stroke of the pumping element,
the intake stroke thereof being variable in
length and so effected, through the mentioned
novel actuating means, as to diminish as pres-
sure is built up within a pump chamber.

Other objects of this invention, all forms
of which may involve the use of at least one
lever and a special contact member, may be
best appreciated from the following descrip-
tion of illustrative embodiments thereof,
taken in connection with the appended claims
and the accompanying drawings.

Figure 1 may be referred to as substantially

1928. Serial No. 287,623,

median section, showing parts of a pump il-
lustr:ating one embodiment of the present in-
vention. :

Figure 2 is a detail cross-sectional view
taken substantially as indicated by the line
2—2 of Figure. 1.

Figure 3 is a view similar to Figure 2 but
showing the parts in different relative posi-
tions and omitting an optional roller.

Figure 4 is a fragmentary view correspond-
ing to a lower portion of Figure 1 but show-
ing a modified or alternative form, with parts
broken away, parts in section, and parts in
elevation. ‘

Figure 5 is a view corresponding to the
right-hand portion of Figure 1 or Figure 4,
but showing a further modification ;

Figure 6 1s a view comparable to Figure 5
but taken substantially as indicated by the
arrow 6 of Figure 5.

Referring first to conventional parts of the
Tuel pump illustrated, a main structural ele-
ment in the form of a body casting 1 and a
subsidiary element in the formof a cover cast-
ing 2 are shown as co-operating in the reten-
tion of a flexible diaphragm 3,—adapted to
serve as a reciprocatory pumping element by
varying the cubic contents of a pump cham-
ber 4, which may be provided in the cover
casting 2. The cover casting is provided with
a valved inlet passage 5 and with a valved out-
let passage 6; resilient means in the form of
a_compression spring 7 tend constantly to
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effected expulsion strokes of the diaphragm 8; -

and intake strokes thereof may be effected
through means such as a flexible or inflexible

but substantially inextensible tension-trans- .

mitting member such as a diaphragm stem 8.
Reciprocatory or rotating means such as a
revolving shaft 9, provided with a cam or ec-

-centric 10, may serve incessantly to rock at

least one member of a novel actuating or
rocker arm assembly to be next described with
a view to its profection herein, said assembly
preferably comprising an outer lever 11 (os-
cillable upon a pivot 12, to impart intake
strokes to the diaphragm 8,—as by means of a
pin-and-slot connection or a link 13) and
comprising also some form of contact element
for engagement by a cam or the like.
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The mentioned rocker arm assembly is
shown as including, in addition to the outer
lever member 11, channel shaped in cross-
section, an inner and co-operating lever mem-
ber 15—this latter lever being of suitable
dimensions to interfit in said outer lever with
little or no friction. The levers 11 and 15
are shown as so shaped as to be conditionally
capable of independent movement upon the
pivot pin 12, the inner lever 15 being so cut
away, as compared with the inner surface
of the lever 11, as conditionally to provide for
any lost motion required during such times
as pressure within the chamber 4 holds the
diaphragm 38 in its lowermost position, said
levers co-operating variably to transmit
pumping motion at other times. An “outer”
end 13 of the inner lever 15 may be provided
with, or shaped to qualify said lever as, a con-
tact element in intermittent or constant con-
tact with the eccentric or cam 10,—against
which it may be resiliently held by such means
as a spring 17, shown as engaging the other
(inner) end of said lever. An inner end 11
of the channeled-shaped outer lever 11 being
shown as connected to rod or stem 8 by means
of the mentioned link 18, an inner surface of
the outer end 11”7 of the lever 11 is adapted
conditionally to be engaged by an upper sur-
face 21 of the end 15" of the inner lever 15,
the duration of such contact and the stroke
imparted thereby being dependent upon the
extent to which pressure may be built up
within the pump chamber, the use of a single
pivot pin for both of the mentioned levers
being optional. _ :

As may be seen from the foregoing, the
operation of a pump of the described char-
acter, when used upon an engine, is such that
whenever the usual needle valve, or its equiva-
lent, is closed by means such as the usual float
within a float chamber (none of the last men-
tioned parts being shown) if the carburetor
requires no fuel, the diaphragm 3 may re-
main in substantially its lowermost or dotted
line position after having been pressed there-

© to against the tendency of a calibrated spring
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7. In this situation, the outer end 11”” of the
outer lever 11 may swing upwardly into a
position obviating its engagement by the
lever 15,—incessantly reciprocating under or
against the pressure of spring 17. The rela-
tive position occupied by the lever 11, when
thus rendered exempt from the continued
rocking of arm 15 is indicated by dot-and-
dash lines in Figure 1 and by full lines in
Figure 3. : -

Assuming now that the mentioned needle
valve is opened by the descent of the float in
the carburetor to meet a requirement of more

fuel, such fuel will be forced out of the pump

chamber 4 by the diaphragm as the latter is
urged upward by spring 7,—such upward
movement being permitted only to the extent
of the amount used by the carburetor and
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the consequent diminution of pressure in the
pump chamber. As the outer end 11’” of the

_lever 11 is thus brought within the path of
the contact portion 15’ of the lever 15, any
upward movement of the diaphragm 3, ot its
equivalent, thus enables the lever 15 to pick
up the lever 11 during some portion of each
stroke, and to thereby move the diaphragm
invariably to its lowermost position so long
as said diaphragm is again upwardly re-
turned by the spring 7. The effect of the
incessant rocking of lever 15 is thus limited
by the distance that the diaphragm can travel
upward.

That is to say, as suggested by dotted lines
in Figure 1, whenever the end 11’ of the lever
11 has been partially lifted by the pressure
applied to lift the diaphragm 3 to a position
midway its maximum range of movement,
then, during each reciprocation of the end
15’ of lever 15 it will separate from and again
pick up the member 11”, moving the same
through only a partial stroke.

The extent of upward reciprocation of the
diaphragm from that lowermost position in
which it may be held inactive thus depends
roughly upon the amount of fuel used; and
a$ the speed of the engine increases the stroke
of the diaphragm may gradually decrease by
reason of excess of fuel pumped over that
used. Very simple and effective means are
thus provided for automatically varying the
amount of lost motion to maintain a predeter-
mined amount of fuel under a predeter-
mined pressure. Elimination of noises such
as might otherwise be caused by the successive
contacts of the engaging ends 11’” and 15’ of
the levers 11 and 15 may be effective by the
interposition of any suitable additional cush-
ioning elements (not shown) ; but it is satis-
factorily accomplished by the action of a
mere oil film, such as will automatically ac-
cumulate from the crank case and will act by
entering between the favorably shaped and
disposed surfaces 20 and 21 of relatively mov-
able elements such as 11 and 15, incidentally
lubricating mentioned bearings and also a
roller 23, if provided.

In Figure 4 is shown a modified form in
which a single lever 11* 15%, directly actuated
by an eccentric 10* upon a shaft 9°, may be
pivotally connected to a diaphragm stem 8
In this form, a pin-and-slot connection being
suggested, the amount of “lost motion” may

depend entirely upon the position of the dia-

phragm 8. The lever may separate from the
eccentric or cam 10°; but the latter will always
pick it up to return the diaphragm to its
Iowermost position unless and until the pres-
sure built up in chamber 4 holds said dia-
phragm down. A noise-obviating contact
shoe 232, formed of suitable non-resonant ma-
terial (such as, for example, leather or a wear
resistant fibrous composition) may be mov-
ably riveted or otherwise secured at or near
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 the “outer” end of the lever 11 152, assumed
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to be rigid,—the usual spring (shown at 17
in Figure 1) being optionally dispensed with.
This construction permits a variable film of
oil to enter between the lever and the men-
tioned contact shoe, in the same general man-
ner as is above described.

In Figures 5 and 6 there is shown a fur-

ther modified or alternative form, this al-

ternative being similar to that shown in Fig-
ure 4 with the exception that a noise-obviat-
ing organization including a cam-engaging
roller 23" is shown as provided upon the levers
11* 15 for continuous or intermittent en-
gagement by the eccentric 10°. .
In conclusion, it should be understood that
the levers 11* 152, 11° 15° may either be. sep-
arately used or so formed as to permit the use
thereof as inner levers, an outer lever com-
parable with the lever 11 and resilient means
comparable with the spring 17 being optional-
ly employed in conjunction therewith; and
that although the foregoing description in-

- cludes but .one complete embodiment of this
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invention, alternative combinations being
suggested, numerous additional rhodifications
might easily be devised without involving the
slightest departure from the spirit and scope
of this invention as the same is indicated in
the accompanying drawings and the append-
ed claims,

I claim: _ :

1. For use in imparting variable intake
strokes from an incessantly driven part hav-
ing a uniform throw to a reciprocable pump-
ing element having a tension-transmitting
member attached thereto: a composite actu-
ating assembly including a lever element con-
nected with said tension-transmitting mem-
ber; and a noise-obviating contact element,
movably connected with but variably separate
from said lever and conditionally imparting

movement thereto from said driven part when -
upwardly advanced,—said elements being

shaped and disposed favorably to the en-
trance of an oil film therebetween, for a noise-
obviating effect. '

3

strokes from a driven part to a reciprocable
pumping element having a tension-transmit-
ting member attached thereto: a composite
actuating assembly including a lever connect-
ed with said tension-transmitting member,
and a noise-obviating contact element vari-
ably separable from said lever and engage-
able by said driven part, said noise-obviating

element comprising a second lever pivoted:

relatively to said first-mentioned lever,—said
levers providing surfaces which are opposed
favorably to the entrance of a variable noise-
obviating film therebetween.

4. For use in imparting variable intake
strokes from an incessantly driven part hav-
ing a uniform throw to a reciprocable pump-
ing element having a tension-transmitting
member attached thereto: a composite actu-
ating assembly including a lever connected
with- said tension-transmitting member, and
a noise-obviating contact element movably
connected with said lever and engageable by
said driven part,—said noise-obviating ele-
ment comprising a second lever pivoted for
movement relatively to said first-mentioned
lever. :

5. For use in imparting variable intake
strokes from a driven part to a reciprocable

-pumping element having a tension-transmit-.

ting member attached thereto: a composite
actuating assembly including a lever con-
nected with said tension-transmitting mem-
ber, and a noise-obviating contact element
pivotally connected with said lever and en-
gageable by said driven part,—said noise-
obviating element comprising a roller on a
lever and mentioned parts being shaped and
disposed favorably to the variable entrance
of a noise-obviating film therebetween.

In testimony whereof I affix my signature.

FRANK N. NUTT.

2. For use in imparting variable intake

strokes from a part having a.uniform throw
to a reciprocable pumping element having a
tension-transmitting member attached there-
to: a composite actuating assembly - includ-
ing a lever connected with said tension-trans-
mitting member, and a noise-obviating con-
tact element movably connected with said

lever and conditionally imparting movement
thereto from said driven part,—said noise-

obviating element comprising a second lever
variably separable from the mentioned lever
and opposed surfaces of said levers being
shaped and disposed favorably to the en-

trance of an oil film therebetween, for a

noise-obviating effect.
3. For use in imparting variable intake
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