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UNITED STATES

1,465,474
PATENT OFFICE.

-KNUT JONAS ELIAS HESSELMAN, OF SALTSJO-STORANGEN, SWEDEN.

FUEL PUMP FOR INTERNAL-COMBUSTION ENGINES.

Application filed October 2, 1522. Serial No. 591,947,

To all whom it may concern: :

Be it known that I, Knur Jonas Ewriss
Hesserman, a citizen of the Kingdom of
Sweden, residing at Saltsjo-Storangen,
Sweden, have invented new and useful Im-

rovements in FFuel Pumps for Internal-
Jombustion Engines, of which the follow-
in%‘is a specification. '

his invention relates to internal com-
bustion engines and specially to a fuel
pump arrangement used in internal combus-
tion engines to supply fuel to a plurality of
cylinders. ' .

In fuel pump arrangements for internal
combustion engines in which a common
plunger is used to supply fuel to a plurality
of cylinders in succession, it may be de-
sired to set any of the eylinders out of op-
eration without interfering with the work-
ing of the remaining cylinders, nor causing
any disturbance at all of the operation of
the pump. The simplest way to obtain this
result seems to be to shut off the fuel supply
to the cylinder to be set out of operation.
As will readily be understood, this cannot
be done as in such case undue pressures
would be produced within the discharge or
distril?uting chamber of the pump. Even if
the oil is permitted to refurn through a
safety valve in the stroke during which it
should normally be impressed into the re-
spective cylinder, there might easily be
produced too heavy pressures within the
said distributing chamber of the pump, and
such pressures would disturb the operation
of the remaining cylinders. To set a cylin-
der out of operation by a device that main-

* talns, the suction valve in open condition
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during the discharge stroke during which

the fuel pump would normally supply. oil to
the respective fuel valve is not always suffi-
cient. Let it be assumed, that the fuel dis-
charge conduit.cannot be maintained under
pressure due, for-instance, to the fact that
the discharge pipe has béen destroyed or
any other accident has occurred, the oil

.stored up within the distributing chamber
will be allowed to enter the discharge con-

duit upon the opening of the distributing
valve thereby disturbing the operation of
the cylinder following next. Thus, a com-
bination of the two methods above referred
to is necessary.

According to this invention such a com-
bination is realized by the provision of a
common- control lever or another control

member, adapted when operated to open the
suction valve of the pump, at the same time
closing a valve in the discharge conduit of
the cylinder to be set out of action.

In the accompanying drawing forming
part of this specification, Figure 1 shows a
longitudinal vertical section of a pump
arrangement according to this invention.
Fig. 2 is an end-view, with part in section,
of the means for operating the distributing
valve individual to one cylinder. Fig. 3is a
similar view of the same means in another
position with certain parts removed.

With reference to the drawing,,the nu-
meral 1 designates the plunger of a fuel
pump designed to supply fuel to four
cylinders of an internal combustion en-
gine (mot shown). 2 is the suction valve
and 3 is the discharge valve of said
pump.  The plunger 1 is driven from a
cam 4 on the power shaft 5.
charge valve 3 is situated at the bottom of

a boring 6 formed in a block 7. Estending.

from the boring 6 is a passage 8 forming a
distributing chamber from which fuel is
adapted to be led to the four cylinders of
the engine (not shown) by way of four
borings 9 extending from the said chamber
8 and each of which contains a spring-
operated valve 10 controlling the communi-
cation between the chamber 8 and its cor-
responding boring 9. The valves 10 are
each mechanically controlled by a rod 11
formed as a plunger. The four rods 11 are
each controlled by a segment shaped lever
12. Each lever 12 is pivoted at 13 to u
plunger-like rod 14 reciprocating in a bor-
ing formed in the rigid block 15.” Each rod
14 carries at' its opposite end an anti-frie-
tion roller 16 engaging a cam disc 17 on &
shaft 18 connected, as by a pair of bevel
wheels 19, 19, to the power shaft 5. Each
of the cam discs 17 has one cam surface 20
formed on it, and the cam surfaces 30 of the
four cam discs are preferably displaced 90°
relatively to each other, as will appear from
Fig. 2.

Kach of the segment-shaped levers 12 is
connected by a link 21 to one end of a bell
crank lever 22 pivoted at 23 to the block 15
and shaped to form a control lever having a
suitable handle 24 at its opposite end. Car-
ried by the handle 24 is a pawl 25 adapted
to engage two notches 26 formed in the
block 15.

Mounted in suitable bearings 27, 27 is a
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horizontal shaft 28 extending parallel to
the row of rods 11 at a certain distance
therefrom. The shaft 28 carries by means
of two arms 29 a rod 30 parallel to the shaft
28, said rod 30 being sifuated at a short
distance from the row of rods 11, as will ap-
pear from Figs. 2 and 3. The shaft 28 car-
ries further an arm 31. Formed in the
under side of said rod 31 near the end there-
of is a small recess engaged by the tapering
upper end of a rod 32 the lower likewise
tapering end of which is in engagement
with a small recess formed in the upper side
of one arm of a two-armed lever 33 piv-
oted at 34 and engaging with its other arm
with the lower end of a spring-operated rod
35 slidably mounted in a boring lying in

axial alinement of the suction valve 2 and

adapted to control said valve. .
The operation of the apparatus described
is as follows: In normal operation, that is,
when all of the cylinders of the engine are
in operation, the various parts of the appa-
ratus are in the position shown in Fig. 2, in

which the pawl 25 of each of the control-

levers 24 engages its corresponding upper
notch 26. In this position cach lever 12 is
maintained in a position in axial alinement
with its corresponding rod 11 so as to cause
the latter to open the valve 10 when acted
on by the cam 20 of its cam disc 17. When
it is desired to set any of the cylinders out
of operation, the corresponding control lever
24 is moved to the position shown in Fig. 3,
in which its pawl 25 engages its correspond-
ing lower notch 26.  In this position the lever
12 in question is moved out of the path of its
rod 11 so that the corresponding valve 12
will be maintained in closed condition by its
spring and will not be opened when the lever
12 is acted on by its cam 20. The lever 12
as now positioned is in engagement with the
rod 80 and will when acted on by its cor-
responding cam 20 depress the rod 30 there-
by causing the latter to turn the shaft 28
through a certain angle. The shaft 28 when
thus turned will by means of its arm 31
displace the rod 32 which will then cause
the lever 33 to turn about its pivot 34 to a
sufficient degree to cause the rod 35 to open
the suction valve 2. The suction valve 2
will now be maintained in open condition
as long as the lever 12 is operated by its
cam 20. While the cam 20 thus operates the
lever 12 the pump plunger performs the dis-
charge stroke that would under normal con-
ditions impress fuel to the cylinder to which
the displaced lever 12 is individual. As,
however, the distributing valve 10 individual
to this cylinder is now in closed condition
while the suction valve 2 is open it is ap-
parent that no oil will be conveyed to the
cylinder in question, and that no increase-
ment of pressure will take place within the
chamber 8, not within the passages con-
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nected thereto, as the oil is permitted to
freely return into the suction conduit.

As will be apparent from Figs. 2 and 3,
the segment-shaped lever 12 is of such a de-
sign that, when displaced by means of the
lever 22, 24, it will come inte engagement
with the rod 13, before being brought out
of operative relation with the rod 11. In
such a displacement the lever 12, when acted
on by its cam 20 may thus open the suction
valve 2 and also open the valve 10, the latter
being permitted to close only after the lever
12 has been brought completely out of the
path of the rod 11. _

While I have described and shown my in-
vention In connection with a four c¢ylinder
internal combustion engine it should be
understood that the invention may be ap-
plied to engines having any desired number
of cylinders. '

It will be further seen that many modifi-
cations may be made without departing

from the principle and scope of the in-

vention.
What I claim is:—
1. A fuel pump arrangement for multi-

70

75

80

90

cylinder internal combustion engines, com-

. prising in combination a single plunger to

supply oil to all of the cylinders of the en-

gine, a common suction valve, one distribut-.

ing valve individual to each of the cylinders
and connected to the discharge side of the
pump, mechanical means to control said suc-
tion valve, mechanical means to independ-
ently control the said distributing valves,
and adjustable means for each of said dis-
tributing valves to operate said two first-

mentioned means in order to open said.

suction valve and close the respective dis-
tributing valve. i

2. A fuel pump arrangement for multi-
cylinder internal combustion engines, com-
prising in combination a single plunger to
supply oil to all of the cylinders of the
engine, a common suction valve, one dis-
tributing valve individual to each of the
cylinders and connected to the discharge side
of the pump, mechanical means to control
said suction valve, mechanical means to in-
dependently control the said distributing
valves, power driven means to operate said
two first-mentioned means, and a lever to
bring said power driven means into oper-
ative relation  to either of said control
means.

3. A fuel pump arrangement for multi-
cylinder internal combustion engines, com-
prising in combination a single plunger to
supply oil to all of the cylinders of the en-
gine, a common suction valve, one distrib-
uting valve individual to each of the cylin-
ders and connected to the discharge side of
the pump, mechanical means to control said
suction valve, mechanical means to inde-
pendently control the said distributing
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valves, power driven means to operate said said control means before its operative rela-
two first-mentioned means, and a lever to tion to the other control means is inter-
bring said power driven means into oper- rupted. ’ 10
ative relation to either of said control means, In testimony whereof I have signed my

5 the arrangement being such that the power name. :
driven means when adjusted by said lever is

brought into operative relation with one of _ " KNUT JONAS ELIAS HESSELMAN.




