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16 Claims. (C. 103-37) 
The present invention relates to piston pumps , and acts on the piston S. of the conveying 

for the conveyance of liquids and more especial 
ly for conveying fuel to the carbureter or the in 
jection pump of an internal combustion engine, 
in which the pump piston is driven by a driving 
means arranged outside the fuel-conveying 
Spaces, and is controlled by at least one movable 
transmission member which acts indirectly or 
directly on the piston. The invention has for its 
object to construct the conveying pump in such a 
way that no air can enter through the place 
where the transmission member passes into the 
fuel-conveying chambers, so that a satisfactory 
and reliable operation of the internal combus 
tion engine is ensured. 

For this purpose, according to the invention, 
both sides of the piston are exposed to the liquid 
(fuel), and the arrangement of the pump is 
such that those chambers of the pump whose wall 
is traversed by a movable member of the drive 
acting from outside are permanently maintained 
by the liquid conveyed under a pressure corre 
sponding substantially to the excess pressure in 
the conveying pipe. 
Two examples of construction of the invention 

are shown in the drawings, in which:- 
Figure 1 shows an injection pumping plant for 

Diesel engines having a conveying pump con 
structed in accordance with the invention. 

Figure 2 shows the first example of construc 
tion of the conveying pump in longitudinal sec 
tion on the line A-B of Fig. 1. 

Figures 3, 4 and 5 show the same pump in dif 
ferent working positions, and in section on the 
line C-D-E-F of Fig 2. - 

Figure 6 is a diagrammatic longitudinal section 
of the Second example of construction of the 
Conveying pump. 

is an injection pump of known construction 
having four separate pumps, the pump pistons 
2 (Fig. 2) of which are lifted as usual by the cam 
shaft 3 mounted in the casing of the injection 
pump through plunger or tappet rollers 4 and 
plungers 5. The injection pump draws fuel 
from a filter 6 arranged in advance of it, the 
inlet side of which is connected through a pipe 
with the pressure side of a conveying pump 8. 

This latter draws fuel from the main storage 
receptacle 9 arranged below it. The conveying 
pump is flanged to one long side of the injection 
pump, and in such a way that it lies transversely 
to its cam-shaft 3 (Fig. 2). The pump body to 
of the conveying pump projects with a tubular 
extension into the interior of the injection 
pump. A plunger 2 is guided in the extension 

piston 2 of the injection pump l. 

pump through a strong spring 3 and a push-rod 
4 which, passes through into the pump body fo 
from the outside. The piston is guided in a pas 
sage 23 in the pump body to through the bottom 5 
of which the push-rod 4 extends co-axially with 
the passage. The open end of this passage is 
closed in a liquid-tight manner by a screw-cap 
24. At least one back pressure spring 6 acts 
on the piston 5 and has a tendency to press it 10 
against the front end of the push-rod. The 
plunger 2 and the push-rod 4 are pressed con 
stantly against the driving cam 8 by a common 
spring 7 bearing between the pump body and 
the outer head of the push-rod, and the cam lis 
serves at the same time also for driving a pump 

In the pump 
casing to a suction valve f9 and a pressure valve 
20 are arranged on the side of the piston re 
mote from the push-rod (see Figs, 3-5). The 
movable members of these valves are formed as 
plates, which without valve springs simply bear, 
on their sea' Mwing to their own weight. A pas 
sage 22 connects the outlet side of the pressure 
valve with the other side of the piston. 25 
The conveying pump described works as foll 

lows:- . 
On the rotation of the cam-shaft 3 of the in 

jection pump the conveying pump 8 is simulta 
neously operated by the driving cam 8. Its 30 
plunger 2 is moved by the driving cam against 
the action of the spring 7 and the piston spring 
6 into the interior of the pump body , as is 
shown in Fig. 3 by feathered arrows. The move 
ment of the plunger is at the same time trans- 3 
mitted by the push-rod 4 to the piston 5. In 
this operation, fuel in the pump chamber be 
tween the suction valve 9 and the pressure 
valve 20 is conveyed through the pressure valve 
20 when the stiction valve is closed. A part of 40 
this fuel fills at the same time through the pas 
sage 22 that chamber which is freed on the lower 
side of the piston. This chamber is smaller by 
the stroke volume of the push-rod than the 
quantity of fuel pumped through the pressure 45 
valve, The quantity of fuel corresponding to this 
stroke volume is thus forced through the pump 
outlet into the pipe leading to the filter 6. On 
the return stroke effected by the two springs 6 
and 7, the upper side of the piston draws fresh 50 
fuel from the main storage container 9 through 
the suction valve 9, whilst the lower side of the 
piston forces the quantity of fuel received in its 
pump chamber on the preceding stroke by the 65 
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passage 22 through the outlet into the pipel, as 
is shown by the unfeathered arrows in Fig. 4. 

If the quantity of fuel delivered by the con 
veying pump to its outlet in a certain period of 
time is greater than the fuel consumption of the 
internal combustion engine (for example, when 
running idle), the pressure then increases be 
hind the pressure valve 20, and thus also on the 
lower side of the piston, until the back pressure 
exerted on the rear face of the piston 5 exceeds 
the pressure of the piston spring 6. As soon 
as this condition is reached, the spring 6 can 
not fully return the piston 5 any longer, as is 
shown for example in Fig. 5. The quantity con 
veyed by the conveying pump thus adapts itself 
automatically to the fuel consumption of the 
engine. 
The spring 3 provided between the head of 

the push-rod 4 and the bottom of the plunger 
2 serves as a buffer, and is of such strength 

that it cannot be compressed during normal 
working. This spring thus prevents the trans 
mission of shocks and the like to the push-rod 
14 and SO to the piston 5. 
In the second form of conveying pump, shown 

in Fig. 6, the piston 5 works through two 
Spring-loaded pressure valves 20 and 2, the first 
of which is arranged in the piston coaxially with 
the suction valve 9, which is also spring-loaded, 
and with the push-rod 4. The push-rod is here 
made integral with the piston. 

The mode of action of this pump is essentially 
the same as that of the conveying pump first de 
scribed. On the downward movement of the 
piston, which is effected by the back pressure 
spring 6, fuel is drawn through the valve 9 
from the upper side of the piston 5, whilst the 
fuel on the lower side of the piston is forced 
away through the second pressure valve 2 ar 
ranged in the pump body . The pressure valve 
2 provided in the piston is at the same time 
closed. As soon as the driving cam 8 acts on 
the head of the push-rod f4, the piston is moved 
against the pressure of the spring 6 into the 
interior of the pump. During this action the 
suction valve 9 remains closed, whilst the fuel 
in front of the piston is pressed through the first 
pressure valve arranged in the piston and into 
the chamber below the piston. 

It is common to both constructions of the con 
veying pump that on the side of the piston S 
towards the push-rod 4 an excess pressure rel 
ative to the external surroundings of the pump 
prevails both on the outward stroke and also on 
the inward stroke. In this way air is prevented 
from penetrating along the push-rod into the 
conveying pump. 
. The second pressure valve 2 provided in Fig. 
may also be omitted without anything being 

essentially altered in the action of the pump. 
I declare that what I claim is: 
1. A piston pump for conveying liquids com 

prising a pump casing having an inlet passage 
and an outlet passage, a piston reciprocable in 
said casing, driving means adapted to loosely en 
gage and positively displace said piston in one 
direction only, resilient means for displacing the 
piston in the other direction, a suction valve 
controlling said inlet passage and communicat 
ing with that side of the piston remote from 
the driving means and a discharge valve com 
municating at all times with the outlet passage 
and With the side of the piston adjacent to the 
driving means, said resilient means yielding to 
permit said piston to become substantially inop 

erative when the pressure created by said pump 
reaches a predetermined degree. 

2. A piston pump for conveying liquids com 
prising a pump casing having an inlet passage 
and an outlet passage, a piston reciprocable in 5 
said casing, driving means adapted positively to. 
displace said piston in one direction only, a trans 
mission member located between said driving 
means and the piston and extending into Said 
casing to loosely engage one side of the piston, 10 
resilient means for displacing the piston in the 
other direction, a suction valve controlling the 
inlet passage and communicating with that side 
of the piston remote from the driving means and 
a discharge valve communicating with the outlet 5 
passage and with that side of the piston engaged 
by said transmission member, said resilient means 
yielding to permit said piston to become substan 
tially inoperative when the pressure created by 
said pump reaches a predetermined degree. 20 

3. A piston pump for conveying liquids com 
prising a pump Casing having an inlet passage 
and an outlet passage, a piston reciprocable in 
Said casing, driving means adapted positively to 
displace said piston in one direction only, a trans- 25 
mission member located between said driving 
means and the piston and extending into said 
Casing to loosely engage one side of the piston, 
means for displacing the piston non-positively in 
the other direction, a suction valve controlling 30 
the inlet passage and communicating with that 
side of the piston remote from the driving means 
and a discharge valve communicating with the 
outlet passage and with that side of the piston 
engaged by said transmission member, the means 35 
for displacing the piston non-positively yielding 
to permit said piston to become substantially in 
Operative when the pressure created by said pump 
reaches a predetermined degree. 

4. A piston pump for conveying liquids com- 40 
prising a pump casing having an inlet passage 
and an outlet passage, a piston reciprocable in 
said casing, driving means adapted positively to 
displace said piston in one direction only, a trans 
mission member located between said driving 45 
means and the piston and extending into said 
casing to loosely engage one side of the piston, 
loading means opposed to said driving means and 
adapted to cause displacement of the piston in 
the other direction, a suction valve controlling 50 
the inlet passage and communicating with that 
side of the piston remote from the driving means 
and a discharge valve communicating with the 
Outlet passage and with that side of the piston 
engaged by said transmission member, said load- 55 
ing means yielding to permit said piston to become 
substantially inoperative when the pressure cre 
ated by said pump reaches a predetermined 
degree. 

5. A piston pump for conveying liquids com- 80 
prising a pump casing having an inlet passage and 
an outlet passage, a piston reciprocable in said 
casing, driving means adapted positively to dis 
place said piston in one direction only, a trans 
mission member located between said driving 65 
means and the piston and extending into said 
casing to engage one side of the piston, a resilient 
bufferinterposed between said transmission mem 
ber and said driving means, a suction valve con 
trolling the inlet passage and communicating to 
with that side of the piston remote from the 
driving means and a discharge valve communi 
cating with the outlet passage and with that side 
of the piston engaged by said transmission 
member. 76 
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6. A piston pump for conveying liquids con 

prising a pump casing having an inlet passage 
and an outlet passage, a piston reciprocable in 
said casing, driving means reciprocable through 

5 a wall of said pump casing and adapted positively 
to displace said piston in one direction only, 
resilient means for displacing the piston in the 
other direction, a suction valve communicating 
with the induction side of the piston and a dis 

10 charge valve mounted on the piston and com 
municating at all times with both sides of the 
piston and with said outlet passage, said resilient 
means yielding to permit said piston to become 
substantially inoperative when the pressure cre 

15 ated by said pump reaches a predetermined 
degree. 

7. A piston pump for conveying liquids com 
prising a pump casing having an inlet passage 
and an outlet passage, a piston reciprocable in 

20 said casing, driving means adapted positively to 
displace said piston in one direction only, a trans 
mission member located between said driving 
means and the piston and extending into said 
Casing to engage one side of the piston, resilient 

25 means for displacing the piston in the other 
direction, a suction valve controlling. the inlet 
passage and communicating with that side of the 
piston remote from the driving means and a dis-, 
charge valve mounted on the piston and com 

30 municating at all times with the outlet passage 
and with that side of the piston engaged by said 
transmission member, said resilient means yield 
ing to permit said piston to become substantially 
inoperative when the pressure created by said 

85 pump reaches a predetermined degree. 
8. A pump comprising a pump casing having 

an inlet and a discharge, valves controlling said 
inlet and discharge, a piston reciprocable in said 
Casing, said inlet communicating with one side of 

40 said piston and said discharge communicating 
with both sides of said piston, resilient means for 
moving the piston in one direction, and means 
including a push rod reciprocable through a wall 
of said pump casing and loosely connected to the 

45 piston for moving it in the opposite direction, said 
resilient means yielding to permit said piston to 
become substantially inoperative when the pres 
Sure created by said pump reaches a predeter 
mined degree. 

5 9. A piston pump for conveying liquids com 
prising a pump casing having an inlet passage and 
an outlet passage, a piston reciprocable in said 
casing, driving means adapted positively to dis 
place said piston in one direction only, a trans 

55 mission member located between said driving 
means and said piston and extending into said 
casing to loosely engage one side of said piston, 
resilient means urging said transmission mem 
ber into contact with said driving means, resilient 

60 means for displacing the piston in the other di 
rection, both of said resilient means tending to 
move said piston and transmission member in the 
same direction, a suction valve controlling the 
inlet passage and communicating with titat side 

65 of the piston remote from the driving means, and 
a discharge valve communicating with the outlet 
passage and with that side of the piston engaged 
by said transmission member. 

10. In a pump structure, in combination, a 
to cylinder having an inlet adapted to be connected 

with a source of Supply and an outlet adapted to 
be connected with a point of use, check valves 
for said inlet and outlet, a piston reciprocable 
in said cylinder and adapted to discharge liquid 

5 therefrom, resilient means constantly urging said 

piston in a direction to discharge fluid through 
said outlet, and a plunger reciprocable independ 
ently of said piston projecting into said cylinder, 
said plunger adapted to move said piston against 
the urge of said resilient means when in contact 5 
with said piston and when moving in opposition. 
to said resilient means, and being of a size suf 
ficient to displace a material amount of fluid 
from said cylinder through said outlet during 
movement toward and when free of contact with 10 
Said piston. 

11. In a pimp structure, in combination, a 
cylinder having an inlet adjacent one end and 
an outlet adjacent the other end, a piston re 
ciprocable between said inlet and outlet, spring 15 
means coristantly urging said piston in a direc 
tion to discharge fluid through said outlet, a 
check Valve in said inlet preventing reversal of 
flow therethrough, a bypass between opposite 
ends of said piston and communicating with said 20 
outlet, a check valve in said bypass opening to 
Ward said outlet, and means at the outlet end 
of said piston movable relative thereto for mov 
ing said piston against the force of said spring 
means and reducing the effective cross sectional 25 
area thereof subject to the pressure of fluid at 
said end, whereby movement of said piston to 
ward the inlet end of said cylinder will displace 
a greater volume of fluid through said bypass 
to the Outlet end of Said cylinder than the vol- 30 
ume simultaneously created at Said outlet end 
by said movement of Said piston. 

12. En a pump structure, in combination, a 
cylinder having an inlet adjacent one end and 
an outlet adjacent the other end, a piston recip- 35 
rocable between said inlet and outlet, spring 
means constantly urging, said piston in a direc 
tion to discharge fluid through said outlet, a . 
check valve in said inlet preventing reversal of " 
flow therethrough, a bypass between opposite 40 
ends of said piston and communicating with said 
outlet, a check valve in said bypass permitting 
flow therethrough only in the direction of said 
outlet, and means at the outlet end of said piston 
movable relative thereto for moving said piston 4 
against the force of said spring means, said means 
including a member reducing the effective cross 
Sectional area of said piston Subject to the pres 
sure of fluid at said end, whereby movement of 
said piston toward the inlet end of said cylinder 50 
will displace a greater volume of fluid through 
said bypass to the outlet end of said cylinder 
than the volume simultaneously created at said 
Outlet end by said movement of said piston. 

3. In a pump structure, in combination, a 55 
cylinder having an inlet, adjacent one end and 
an outlet adjacent the other end, a piston re 
ciprocable between said inlet, and outlet, spring 
means constantly urging said piston in a direc 
tion to discharge fluid through said outlet, a check go 
valve in said inlet preventing reversal of fiow 
therethrough, a bypass in said piston between 
opposite ends thereof and communicating with 
said outlet, a check valve in said bypass permit 
ting flow therethrough only in the directio: of 65 
said outlet, driving means movable independently 
of said piston for moving said piston against the 
action of said spring means, and a transmission 
member between said driving means and said 
piston reducing the effective cross-sectional area o 
of the outlet end of said piston whereby move 
ment of Said piston toward the inlet end of said 
cylinder will displace - a greater. Wolne of fluid 
through said bypass to the outlet end of said cyl 
inder than the volume simultaneously created at is 
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said outlet end by said movement of said piston. 

14. In a pump structure, in combination, a cyl 
inder having an inlet adjacent one end and an 
outlet adjacent the other end, a piston recipro 
cable between said inlet and outlet, means urging 
said piston toward the outlet end of said cylinder, 
a check valve in said inlet preventing reversal of 
flow therethrough, a bypass between Opposite 
ends of said piston and communicating with said 
outlet, a check valve in said bypass opening to 
ward said outlet, and a member at the outlet end 
of said piston engageable therewith to move it 
against the force of said means and reducing the 
effective cross-sectional area of Said piston Sub 
ject to the pressure of fluid at said end, whereby 
movement of said piston toward the inlet end of 
said cylinder will displace a greater volume of 
fluid through said bypass to the outlet end of said 
cylinder than the volume simultaneously created 
at said outlet end by said movement of said pis 
ton, Said member being movable independently 
of Said piston whereby when it is moving relative 
to and toward said piston it acts to displace fluid 
from said outlet end of said cylinder. 

15. In a pump structure, in combination, a 
housing providing a cylinder having an inlet 
adjacent one end and an outlet adjacent the other 
end, a piston reciprocable between said inlet and 
outlet, Spring means constantly urging said pis 
ton in a direction to discharge fluid through said 
outlet, a check valve in said inlet preventing re 
versal of flow therethrough, a bypass in said 
housing between opposite ends of said piston and 

2,064,750 
communicating with said outlet, a check valve 
in said bypass opening toward said outlet, a mem 
ber reciprocable independently of said piston en 
gageable therewith for moving it in One direc 
tion against the action of said spring means, said 
member reducing the effective cross Sectional area. 
of the outlet end of said piston whereby move 
ment of said piston toward the inlet end of said 
cylinder will displace a greater volume of fluid 
through said bypass to the outlet end of said 
cylinder than the volume simultaneously created 
at said outlet end by said movement of said pis 
ton, and means for positively moving said mem 
ber in at least One direction. 

16. In a pump structure, in combination, a 
cylinder having an inlet and an outlet, a check 
valve for said inlet, a piston reciprocable in Said 
cylinder and adapted to discharge liquid there 
from, resilient means constantly urging said pis 
ton in a direction to discharge fluid from said 
cylinder through said outlet, a plunger of a diam 
eter different from said piston projecting into said 
cylinder and adapted to abut and move said 
piston against the action of said resilient means, 
said plunger being reciprocable independently of 
said piston and adapted to displace a material 
amount of liquid from said cylinder through Said 
outlet when moving toward abutting relation 
with respect to said piston, and means including 
a check valve opening toward said outlet for by 
passing fluid in said cylinder from the inlet 
thereof to the outlet thereof. 

MAX BURST. 
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