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To all whom it may concern: -

Be it kmown that I, HIERMANN Leme, ¢
citizen of the United States, residing at
Erie, in the county of Erie, State of Penn-
sylvania, have invented certain new and use-
ful Improvements in Pumps, of which the
following is a specification.

The present invention relates to pumps

and more especially to those intended for
supplying fuel under high pressure to in-
ternal combustion engines operating on the
high compression plan. )
' %The object of my invention is to provide
a pump of simple construction and one
which is capable of being easily regulated
to vary the output from maximum o mini-
mum, and vice versa, in accordance with
the demand for fuel.

For a consideration of what I belicve to
be novel and my invention, attention is di-
rected to the accompanying description and
claims appended thereto. )

In the accompanying drawing, which
\llustrates one of the embodiments of my 1n-

5 vention, Figure 1is'a longitudinal section of

a pump; Fig. 2 is a detailed view .showilgg
the arrangement of the ports admitting flui
to the eylinder on the suction stroke; Fig.
335 o section taken on the line 3—3 of Fig.
2, and Fig. 415 a longitudinal section oI a
slight modification of the pump cylinder.

5 indicates the pum%) casing which 1s se-
cured to a support 6 of any suitable charac-
ter, such, for example, as the frame of an
internal combustion engine. The casing 18
cored out to form a chamber 7 to which fuel
is ndmitted by the passage 8 from an ele-
vated tank or other source of sup ly. The
casing is provided with 2 central bore, and
located therein is a lining 9 formm% a pump
barrel which is provided with a fiange or
shoulder at its lower end that engages with
an internal shoulder formed on the casing.
The lining or pump barrel has 2 central bore
of uniform diameter throughout its length.
Tn the lower part of the lining is mounted
a cylinder 10 which is made as hard as £0 -
sible to reduce wear. In. the upper en rof
the cylinder are formed ports il through
which fluid freely flows from the lining
ports 11° and chamber 7 when said cylinder

ports are uncovered by the pump plunger.

is also provided with o flange
rests on the shoulder on
lining are held

The cylinder
or shonider 12 that

in place by the coiled compression spring 13
that rests on the head 14 which is screw-
threaded to the casing. The lower end of
the cylinder 101is rm’rli%

pressure actuated discharge valve 15. This
valve is normally held on 1ts seat by a coiled
compression spring 16. In order to decrease
the liability of the pump failing to operate
by reason of faulty operation of the high
pressure discharge valve I provide two such
valves 15 and 17 and arrange them in series.
The valves are similar in construction, ail
being hollow to reduce the weight and are
held against their seats by springs 16. In
the head is a fitting 18 containing a passa
communicating with the pipe 19 that exten
to the fuel injector or pulverizer supplying
fuel to the combustion space of the engine.

Located inside of the lining or pump bar-
rel 9 is a plunger 20, the lower eng of which
is somewhat reduced in diameter so as to
make a good working fit with the bore of
the cylinder 10. This plunger is also har-
dened to reduce wear. The upper part of
the plunger is guided by the iining 9. The
top of the plunger is provided with a head
21 having a rounded upper surface, and rest-
ing thereon is a plug 22 having s flat under
face. This arrangement of parts prevents
pinding or cramping as the plunger moves
up and down. Plug 22 is carried by a
cylindrical cross-head 23 which is guided in
its movements by the wall of the pump cas-
ing. In the upper side of the cross-head
is mounted a removable plug 24 which is
engaged by a roller 25 on the rocker 28.
Ag the roller is depressed the cross-head 23
and plunger 20 are correspondingly de-
pressed and any fluid in the cylinder 10 is
displaced and passes through the valves 15
and 17 into the discharge pipe 19. In order
to lift the plunger after it has been de-
pressed by the rocker, & coiled compression
spring 27 is provided that rests on the cas-
ing at its lower end and engages a holder
28 nt its upper end, said holder having a
central bore and an internal shoulder that
engages the head 21 of the plunger.

The rocker 26 is provided with a pivol
made in the form of an eccentric 29, which
is mounted upon a shaft 30, the latter being
mounted in a suitgble bearing 31 carried
by the frame 6. The rocker is constantly
vibrated with a fixed stroke by the eccen-
tric 32 which is mounted upon the shaft 33,

ed with a seat for the
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the latter being driven from the engine by
any suitable form of mechanical connection.
Surrounding the eccentric is o strap that is
connected to the rod 34, the latter being
pivotally connected to the rocker. :

In the operation of an internal combustion -

ehgine it 1s necessary to change the amount
of fuel admitted. to the cylinders to compen-
sate for changes in load or speed. This is
particularly true where the engines are em-
ployed to drive motor cars either directly

or ndirectly through suitable speed redue- -

mmg means such as electric generators and
motors, for example. In such an engine it
is important so to arrange the parts that
the supply of fuel can be changed quickly
and with certainty to meet the exact re-
‘qill?ir«emem;s of the operating cendition. To
this end, the rocker 26 is mounted on an ec-
centric, and by turning the eccentric the ef-
fective action of the pump can be changed.
On the eccentric carrying shaft 30 is mount-
ed a lever 35 which is provided with a han-
dle 36 at its lower end. This handle co-
operates with 2 segmental rack 37 having
teeth on one side which engage a latch in
the handle, which latch is controlled by the
plunger 88. As the lever is moved to and
fro on the rack, the angular position of the
eccentric 29 will be changed. This means
that the recker will be constantly vibrated
with a fixed stroke, but the region of vibra-
tion will change as the position of its ful-
crum is changed. This also means that the
pump plunger will be vibrated with o stroks
of constant length but that the region of iis
vibration will vary with changes in the an-
gular position of its fulerum as determined
gy the pozition of the lever 85. 'To state the

matter in snother way, the plunger 20 al-

ways has the same length of movement up
- and down, but sometimes this movement
caunges all or practically all of the fluid to be
discharged from the cylinder 10, and at
- other times only a small part thereof, due

to the fact that on the downward stroke the
plunger passes only a short distance below
the lower edges of the ports 11. :

In the figures thus far described, cylin-
der 10, which is glass hard, is provided with
ports 11. I have found that it is diffculs
to get these cylinders properly made and
hardened without cracking the metal around
the ports. To overcome this objection, I
have devised the arrangement shown in Fig,

4, in which 9 indicates.the lining forming -

the pump barrel as befors and is provided
with one or_imore ports 9. 10 indicates o
hardened cylinder which is forced inte the
lining from the under side and is.fixed in
position by a shoulder, as deseriked in con-
nection with Fig. 1. The upper end of the
cylinder instead of being provided with
ports is ground true in 2 plane perpendien-
lor to the axzis thereof. Situated above the

1,118,868

¢ylinder and making a snug fit in the lining
1s o sleeve 39 which is held in placs by a
screw-threaded pim 40. Between the adja-
zent ends of the sleeve and cylinder is a
space through which fluid freely flows from
the lining ports 9. Located inside of the

' sleeve is a plunger 20 of uniform diameter
- throughout its length. This plunger is also

hardened and makes 2 good working it with
the bore of the cylinder 10. By making the
plunger of one diameter throughout its
length, instead of two, as shown in Fig. 1,
I am able to get much more accurate re-
sults, for the reasom that it is difficult to
grind two surfaces so that they will be ex-
actly concentric. By omitting the ports 11
in the cylinder and making the top thereof
perfectly flag, I avoid the difficulties incident
to the formation of ports in the hardened
cylinder. ‘ iy
Tt will be noted that my improved pump is
extremely simple in construction and in op-
eration, and that its output can be guickly
and easily varied from meximum to mini-
mum and vice versa by a simple movement
of the hand lever. Pumps of this character
are commonly required to deliver fuel at a
pressure of 1000 to 1200 Ibs. per sg. in., and
hence the importance of accurately fiting

all of the parts and hardening the plunger 95

and cylinder and providing & simple means
for varying the amount of fuel delivered hy
the pump canmot be over estimated.

In accordance with the provisions of the
Dpatent statutes, I have described the prin-
ciple of operation of my invention, together
with the spparstus which I now comsider
to represent the best embodiment thereof;
but I desire to have it understood that the
apparatus shown is enly illustrative, and
that the invemtion can be carried out by
other meoms ,

What I claim as new and desire to secure
by Letters Potent of the United States, is:—

1. In a pump, the combination of o cylin-
der into which fluid is free to flow on the
suction stroke, a reciprocating plunger, o
discharge valve, 2 rocker for actuating the
plunger which has a comstant length of
stroke, 2 pivet for the rocker, and o man-
ually actuated means for moving the pives
to changeThe region of reciprocation of the
rocker and plunger, ' -

-% In a pump, the combination of 2 ¢ylin-
der info which fluid is fres to flow on the
suction stroks, & discharge valve, recipro-
cating plunger which hss 2 constant length
of strole but variable region of reciproce-
tion, a rocker for actuating the plunger,
meang hoving a constant length of siroke
for vibrating the rocker, am eccentric pivos
for the recker, and means for turning the
egeentric fo change the region of vibratiom

L the rogker and the plunger.

8.-In' 7 plimp, the combinotion of o eyl- 136
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inder into which fluid is free to flow on the
suction stroke, a pressure actuated dis-
charge valve, a reciprocating plunger, a
spring for withdrawing the plunger from
the cylinder on the suction stroke, a rocker
that forces the plun?ger into the cylin-
der against the action of the spring on the

‘working stroke, an actuator for the rocker

which has a constant length of stroke in a
fixed region, a pivot for the rocker, a lever
for adjusting the pivot to change the region
of vibration of the rocker and plunger, and
means for locking the lever in its various
positions.

4, In a pump, the combination of a cas-
ing, a lining therefor, a hardened cylinder
that is located in a lining into which fluid
is free to flow on the suction stroke, a spring
pressed discharge valve that is seated in one
end of the cylinder, a hardened plunger that
displaces the fluid from the cylinder, and
means for actuating the plunger.

5. In a pump, the combination of a casing,
a ported lining therefor which is of the same
bore throughotit its length, a hardened cyl-
inder which is inse in one end of the

lining, a sleeve that is inserted in the oppo-
site end of the lining, said cylinder and
sleeve having bores of the same diameter
and separated at their ends by a space
through which fluid freely flows into the
cﬁlin er through the port in the lining on
the suction stroke, a plunger of uniform di-
ameter that is guided by the sleeve, a dis-
charge valve, and means for actuating the

plunglgr
6. The combination in a pump, of a mem-
ber forming a pump barrel, said member
having an opening through its side through
which fluid is free to flow on the suction
stroke, a hardened cylinder inserted in one
end of the member, the end of said cylinder
terminating adjacent said opening, a har-
dened plunger for the cylinder which is
guided by the pump barrel, and means for
operating the plunger.

In witness whereof, I have hereunto set
my hand this 24th d”ﬁ of March 1913.

ERMANN LEMP.
Witnesses: -

Orro F. PErsson,
Evizasera CONNELL.
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