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70 all whom it may concern:

Be it known that I, Henry W. SuMNER,

a citizen of the United States, and resident
of the city of Seattle, county of King, and
State of Washington, have invented certain
new and useful Improvements in Fuel-
Feeding Devices for Oil-Engines, of which
the following is a specification.
- My invention relates to oil engines and
more particularly to means employed for
operating and controlling the fuel supply,
both in amount and in time.

The object of my invention is to provide
improved and simplified mechanisms for
these purposes by which a more perfect and
scientific result and control may be secured
and wherein the adjustment thereof may be
easily and quickly made and wherein either
a hand or an automatic control may be se-
cured, or hand and automatic control may
be combined. ‘

The features and combinations which 1
consider new may be seen from a study of

_the specification and particularly the claims

which terminate the specification.

In the accompanying drawings I have
shown an engine in which is embodied the
features of my invention, the same bein
shown in the form of construction which
now believe to be best adapted to their pur-
pose and which I now prefer to use.

Figure 1 is a side elevation of the pump
and its immediate ' actuating mechanisms,
certain of the parts being in section.

Fig. 2 is a front elevation of the same,
parts thereof being sectioned on a plane
back of the pumps.

Fig. 8 is a side elevation of a modified
type of pump actuating mechanisms which
employs the same principles.

Tig. 4 is a similar view of the type shown
in Fig. 8, in which the manner-of connect-
ing with a governor is shown.

Mig. b is a plan view of a part of the
mechanism through which the governor con-

*trol is applied.

Fig. 6 is an elevation of a_ further modi-
fication in which the same principles are in-
corporated, and Fig. 7 a like view of a fur-
ther modification.

The construction of the devices shown in
the drawings will be particularly described,
from which the principles of my invention
may be understood. The type ot engine for

which these devices were originally de-
signed, is of a multiple cylinder, vertical,
two cycle type. The same principles of con-
struction and like combinations of parts
may be applied to other types of engines.
As my present invention has no necessar
connection with any one kind of engine,
have not herein illustrated the chief engine
parts, but have shown only such parts as are
immediately ¢onnected therewith.

In these drawings 1 represents a support-
ing bar which may be a part of, or secured
to, or supported from any suitable and con-
venient portion of the frame or other part
of the engine. The part 11 is a frame which
is secured to the bar 1 and upon which are
mounted the various parts of the mecha-
nism which constitutes the present inven-
tion. In this frame 11 is journaled a shalt
10 which is turned by any suitable and con-
venient mechanism from a retating part of

the engine. The manner of turning this is.

immaterial so long as its turning is properly
timed.

Upon shaft 10 is mounted the cam or
tappet mechanism by which the oil feed
pump is actuated. As shown in Figs. 1 and
2, which construction I will first describe,
£his consists of a cam or cams, 12, while in

Figs. 8, 4, 6 and 7, it consists -of a tappet

roller 18 carried by ears upon a collar 14.

The particular construction of the oil
feed pump is not the important part of this
invention. This may be widely varied. The
invention lies in the means émployed for the
actuation and control of the oil feed pump,
and whereby this means may be controlled,
both automatically by a governor and man-
ually, to vary the amount of fuel oil deliv-
ered to the engine cylinders.

The pump illustrated has a plunger 20
reciprocable in a cylinder 2, discharge and
inlet check valves 22 and 23, which delivers
the oil to a discharge pipe 21. This pipe 21
leads to the mechanism through which the
oil is injected into the cylinder. This is not
shown. The plunger or stem 20, has an ex-
terior guide 28 and a head 24, reciprocable
in a guide 26 and carrying a-roller 25. A
spring 27 returns the pump plunger.

Upon a guide 8 is mounted a sliding fol-
crum block 30, to which, at 34, is pivoted the
pump adtuating lever 4. This lever 4 en-
gages the roller 25 and the cam 12, tappet
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13, or such other actuating member as is
employed, so that when the actuating mem-
ber moves the lever 4, the pump plunger 20
is reciprocated, the extent of this reciproca-
tion depending on the relative lengths of the
two ends of the lever used.

In the construction shown in Fig. 7, the
fulecrum for the lever 4 consists of the roller
40°, which is directly mounted on the con-
trolling lever 40, and the lever 4 is pivot-
ally secured at 48 to the pump plunger. The
undex.surface 46 of the lever 4, in this modi-
fication, should be an arc of a circle having
its center coinciding with the pivot center
of the arm 40.. The lever 4 is held toward
the actuating tappet or cam roller 13 by a
spring 49 and is held against side swing by
the embracing fork or finger 400.

In the position shown by full lines in Fig.
1, the maximum movement of the plunger
would be obtained, as the position of the
fulerum 84 makes the cam engaging arm the
shortest and the pump engaging arm the
longest. When the fulerum block has been
moved to the other end of its guide 3, so as

to bring the fulerum pivot 84, or.roller 40%,

as the case may be, in line with the pump
plunger, as is shown by broken lines in Fig.
1, the reciprocation of the lever by the cam
12, or by the tappet roller 13, will produce
no movement of the pump plunger.

The return movement of the bar 4 is se-
cured through the action of the spring 27,
or spring 49, or may be secured in any other
suitable manner. Reciprocation of the oil
pumps may be secured at any time by man-
ually engaging the outwardly projecting
ends of the levers 4.

The angular position of the guide 3
should preferably be parallel with the sur-
face of the lever 4 which engages the cam
12 and the roller 25, at the time when the
pump plunger is at its maximum return
stroke, or that showx in full lines in Fig. 1.

The sliding fulerum block 30, of Fig. 1,

87 of Fig. 8, 5 of Fig.. 6, or the roller 40°

of Fig, 7, may be connected with a governor
to be controlied thereby in any one of man
different ways. As shown in Fig. 1, a lin
31 which is adjustable in length connects it
with a-lever arm 35 carried by a rock shaft
36, the latter being controlled in position
by a governor. The link shown is adjustable
by having its control section 31 secured to its
pivot ears 82 and 83, by right-and-left
threads. s

In the modifications shown in Figs. 3, 4,
6 and 7, the crank arm.or lever 40 is the
equivalent of the lever 85, and directly en-
gages or carries the fulerum block or roller,
as the case may be.

In the device as shown in Fig. 8, the oil
feed pump has been reversed in position, the
plunger or stem 20 being above and the
roller 23 down. The actuating lever 4 is

1,352,837

pivoted upon a block 87 which slides in a
guide slot 38 in the frame bracket 11. This
block is shifted by means of a rock arm or
lever 40, which has a slotted end forming a
yoke 41 which embraces a roller carried by
the fulerum pin 84. The conditions of
parallelism as between the lever 4 and the
slot 38 should be the same as previously
stated, for the construction shown in Fig. 1.

Instead of the cam 12 of Fig. 1, I show in
Figs. 3, 4, 6, and 7, a tappet roller 13 carried
by a collar 14, which is secured upon shaft
10. One object of this is to reduce the time
of depression of the pump actuating lever
4, while at the same time reducing the wear
between surfaces and also substituting a con-
struction which is cheaper to make.

The device shown in Fig. 6 differs to a
somewhat greater degree from that of Figs.
1 and 2. The position ‘and action of the oil

as is also the tappet or cam roller 13 and the
controlling bell crank lever 40. The pump
actuating lever 4 is, however, pivoted at 48
to the head 24 of the pump plunger and at
its inner end it carries a roller 47 which con-
tacts with the tappet roller 13. A spring
49 tends to hold the inner or tappet engaging
end toward the shaft 10.

The movable fulerum consists of a block
38 which is mounted to slide upon a guide bar
3 which is positioned and functions exactly
like the bar 3 shown in Fig. 1. This fulcrum
block is moved along the guide bar 3 by the
bell crank lever 40 which engages a roller
50 carried by the fulecrum block. Two
fingers 52 extend upward to engage the sides
of the pump actuating lever 4 to prevent
lateral movement of the lever to displace it.
This construction is very like that shown in
Fi% 7 and previously described.

he bearing surface 51 of the fulcrum
block which engages the lever 4, is prefer-
ably made convexly curved with the high
part. toward the pump, so that the relative
lengths of the ends of the actuating lever
4 will vary during the stroke, becoming pro-
gressively shorter for the power or driven
end and longer for the pump end. The
pump is thus started slower and its rate of
movement accelerated.

The bell crank lever 40is mounted on the
shaft 836 which is connected with a governor
which controls its position. As shown in
Fig. 4, this is done through a link 42 and
a pivoted lever 43 which is connected with a
collar 44 on the shaft of the governor
through shaft 6 and crank arms 60 and actu-
ated from the ball arms through the links
45. A means by which the fulcrum shifting
shaft 36 may be controlled is shown in Figs.
4 and 5.

The shaft 36 has indirectly connected
therewith, crank arms 60 which are con-
nected by a sleeve 61. The ends of crank
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arms 80 have pins 62 which engage the
flanges of -collar 44 which slides upon the
governor shaft 65 being raised and lowered
through links 45 by the action of the weights
of a governor 54. ,

The sleeve 61 is loose on shaft 36. A col-
lar 66 is secured to this shaft. Sleeve 61
has at one end a projection 67 and collar
66 has like projections 68 and 69 at op-
posite ends thereof. The side faces of pro-
jections 67 and 68 are adapted to engage,
whereby the governor may, through the
mechanism described, act to shift the ful-
crum block members, as 30, 37, § or 407,
in the direction to eithsr increase or reduce
the travel of the pump piston and the
amount of fuel delivered. The gegments 67,
68, 69, and 71, are not-of such angular ex-
tent that the contacting pairs fill the cir-
cle, thus leaving a segment which permits
slack movement in one direction. The
spring 360, shown in Fig. 2, will withdraw
the fulerum blocks when permiited to do so.

.Alongside the collar 66 is a sleeve 70,
which constitutes a hub for g lever 7. This
is loose on the shaft, and has an end pro-
jection 71 positioned to engage the projec-
tion 69 of the sleeve 66 which latter is se-
cured to the shaft, to thereby act as a stop
to limit the return movement of the shafl,
thereby limiting the movement of the ful-
crum blocks 30, 37, 5 or 40%, in their move-
ment toward the pump actuating cams 12
or 13, thereby defining the maximum deliv-
ery of the pumps. By adjusting this lever
and securing it in position, the maximum

‘fuel supply may be limited, thereby limit-

ing the maximum spéed of ‘the engines.
Also the speed of the engine may be manu-
ally controlled and varied at will.

In Fig. 4 the lever arm 72 is an equiva-
lent of the arm 7, being conmecked with a
sleeve such as 70. “An adjustable stop con-
sisting of the rod 78 which is an extension

. of or controlled in position by the threaded

rod 74, turned by the hand wheel 75. Turn-
ing this rod so as o engage the hardened
pin 76 of arm 72 by the rod 73, limits the
return movement of the sieeve 86 and the
shaft 86 to which the latter is attached and
thereby limits the maximum capacity of
the .oil feed pumps.

Tt will be seen that the dam 12 or 18 is
revolved at a fixed rate of speed, and gives
a fixed throw to the arm of the lever 4
which contacts therewith. As long as the
fulerum block 30, 87,5 or 40° remains in
the same position, a fixed throw will be
given to the piston plunger 20, the amount
] ct to the throw of the
cam directly as the length of the adjacent
lever arms. Assume, however, that move-

ment of the governor due to speeding up or.

racing of the engine occurs.. Such move-
ment is transmitted through the crank arms

80, rock shaft 86, lever arm 35 and link 31,
as described. o the movable fulerum block.
The fulerum block is caused io move to-
ward the prolongation of the axis of the
piston plungsr 20, carrying the lever 4,
which is fixedly pilvoted upon it. As the
pivot point 30 approaches the prolongation
of the axis of the plunger 20, the throw
of the plunger is reduced proportionately to
the decreasing length of the lever arm. This
may be continued until the pivot point 30
lies in the prolongation of the axis of plun-
ger 20. The lever arm is then zero, except
for a slight rocking due to the curvature
of the reller 25, and the throw of the plun-
ger is zerc. The revolution of the cam 12
or 13 and the regular throw of the arm of
the lever 4 contacting therewith, may then
continue as long as the engine turns over,
without affecting the pump plunger 20.

¢ It will be noted that the effect described
above is due to the fact that the lever 4,
while fixedly pivoted with respect either to
the fulecrum block 80 or 87 or the plunger
head 24, and in driving engagement with
the cam 12 or 18 and the plunger 20, is
yet freely movable lengthwise of itself with
respect o the cam and plunger, or with
respect to the cam. In other words, there
is no fizedly positioned connection . between
the cam and the lever 4, and in the pre-
ferred construction, in addition, there is no
fized connection between the plunger and
the lever. The lever is free to move with
respect to both, while still connected to ac-
tuate both of them.

What I claim as my invention is:

1. An oil feeding mechanism comprising
a pump, a driving member, a lever inter-
posed between said driving member and the
pump and forming the driving comnection
therepbstween, and means for moving the
fulerum of said lever in. a direction paral-
lel to its-~position at one extreme to inter-
rupt the driving conmection between the
pump and the driving member. ‘

2. An oil feeding mechanism comprising
a pump, a driving membper, 2 lever inter-
posed between said driving member and the
pump, a folernm member pivotally secured
to said lever, and means for moving said
falerum member in a direction parallel to
4he position of the lever at one extreme po-
sition.- o ‘

3. An oil feeding mechanism comprising
a pump, o driving member, a lever inter-
posed between and operatively comnecting
s0id driving member and the pump, said

Jever being adjustable, longitudinaily of it-

self, with respect to both the driving mem-
ber and the pump, to thereby vary the ratio

" of its operafing arms.

4. An oil feefding'mechanism comprising
a pump, a driving member alongside the
puinp, s pivoted lever actuated by said driv-
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ing member and actuating the pump, and 2
fulecrum member movable lengthwise the
lever, upon which said lever is pivotally
fized. '

5. An oil feeding mechanism comprising
2 pump, a driving member alongside the
pump, a pivoted lever actuated by said driv-
ing member and actuating the pump, a
movable fulerum member upon which the
levér is pivotally fixed and supporting
guides for said fulcrum member extending
lengthwise the lever. ' '

6. An oil feeding mechanism comprising
a pump, a driving member alongside the
pump, a pivoted lever actuated by said driv-
ing member and actuating the pump, a
movable fulcrum member upon which the
lever is pivotally fixed and supporting
guides for said fulcrum member extending

arallel the direction of said lever at the
eginning of its operating stroke. ,
. The combination with a feed pump and
an actuating member having a uniform op-
erating movement, of means for producing
a variable movement of the pump compris-
ing a lever, a fulcrum member fixedly
pivoted to said lever between the actuating
member and the pump, and means for shift-
ing said fulcrum member and the lever to
vary the ratio of the acting arms of the
lever.

8. A fuel feeding mechanism comprising
a reciprocating pump, a rotative cam and
a lever operatively connecting said parts, a
fulerum member upon which said lever is
fixed, and means for shifting said fulcrum
member in a direction lengthwise said lever.

9. A fuel feeding mechanism comprising
a reciprocating pump, a rotative cam, a
lever connecting said parts, a fulcrum mem-
ber for said-lever, a guide for said fulerum
member extending in a direction parallel to
the position of that side of the lever which
contacts with cam and pump, the cam being
in- one extreme position, and means for
moving said fulecrum member to shift the
fulerum from a position which is in aline-
ment with the pump toward the cam.

10. A fuel feeding mechanism comprising
a pump, a spring acting to. withdraw' the
piston member of the pump, a rotative cam,
a pivoted lever engaging the cam and the
piston member of the pump by one face, 2
fulcrum member upon which the lever is
fixedly pivoted between the piston member
and the cam, and means for shifting said
fulerum member toward and from the pis-
ton member. : :

11. A feed mechanism for oil engines
comprising a pump having a reciprocative
member, a driving member adapted to im-
part a reciprocative movement, a lever hav-
ing one end actuated by said driving mem-
ber and having operating connection by its
other end with the pump member, a fulerum

member upon which said lever is fixedly
pivoted, and means for shifting said ful-
crum member to vary the proportionate
active length of its ends.

12. A feed actuating mechanism compris-
ing a pivoted lever, driving means engaging
one end of the lever to give the same a uni-
form reciprocative movement, a pump actu-
ating member actuated by the other end of
the lever and means for shifting the ful-
crum from a point which is alined with said
pump actuating member to a point between
this position and the driving means.

18. A fuel feeding device for oil engines
comprising a reciprocating piston, a pivoted
lever having one end actuating said piston,
means for giving the other end of the lever

a continuous reciprocating movement, a ful-

crum block upon which said lever is fixedly
pivoted, a guide for the fulerum block
paralleling one position of the lever, a rock
shaft and a link connecting said rock shaft
with the fulerum block.

14. A fuel feeding device for oil engines
comprising a fuel pump, a pivoted lever hav-
ing operating engagement with said pump,
a driving member having operating connec-
tion with said lever, a fulerum for said lever,
and means for shifting said fulcrum length-
wise the lever from a point alined with the
point of operating engagement with the
pump toward the point of engagement with
its operating member. - ‘

15. A fuel feeding device for oil engines
comprising a fuel pump, a pump operating
member alongside the pump, a lever having
engagement with both said parts, a fulerum
member for said lever having its pivot axis
normally lying between said parts and means

for shifting the pivot axis into alinement

with the axis of the pump connection.

16. A fuel feeding device for oil engines
comprising a fuel pump, a pump operating
member alongside the pump and having a
constant travel, a lever having sliding en-
gagement with -both said parts, a fulcrum
member upon which said lever is fixedly
pivoted between said parts, and means for
shifting said fulerum member from a point
substantially alined with the pump toward
the actuative member. »
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18. A fue} feeding device for oil engines
comprising’s reciprocative pump mermber, &
shuft adjacent thereto, a cam on the shaft,
a lever nmormelly fulerumed between said
shaft and pump member and engaging the
latter and the cam, and means for shifting
the fulcrum pivet o a point substantially
alined with the pump member. v

19. A fuel feeding device for oil engines

comprising a reciprocative pump member, a

shaft adjacent thereto, a cam on the shaft, a
lever engaging szid pump member and the
cam, a fulcrum block having its pivotal en-
gagement with the lever between said cam
and pump member, & guide for said fulcrum
block permitting movement of the fulerum
pivot from s point substantially alined with
2nd at one end of the path of movement of

T

the pump member toward the cam, & rock
shaft under automatic control, and a con-
trolling connection from said rock shaft to
said fulerum block. !
90. An oil feeding mechanism comprising
a pump, a driving member, a frame, a lever
interposed between said driving member and
the pump and forming the driving connec-
tion therebetween, said lever having a ful-
crum upon each of said pump, said driving
member, and said frame, and means for
moving one of said fulerums relative to the
remaining two and the lever without varying
the relative positions of the lever and the
two remaining fulcrums.
Signed at Seattle, Washington, this 25th
day of April, 1918.
: HENRY W. SUMNER.
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