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This invention relates to pumps of the kind 
comprising a positively driven piston guided in a 
cylinder and having an axially extending bore, 
which receives a spring loaded equalizing piston 
and therewith forms a pump chamber. This 
type of pump is well suited for injecting fuel 
into the cylinder of an internal combustion engine 
and may be constructed to give an intermittent 
injection, as described in our copending applica 
tion Serial No. 189,768, fled February 10, 1938, 
issued July 9, 1940, as Patent No. 2,206,914. 

In such a pump there is a ring-shaped space 
between the pump cylinder and the equalizing 
piston within which reciprocates the end of the 
positively driven piston. In accordance with the 
present invention this ring-shaped space is used 
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as a second pump chamber by providing con- . 
trolled inlet and outlet means therefor. For this 
purpose the equalizing piston may have an an 
nular collar coacting with a seat on the cylinder 
at the end of the ring-shaped chamber, to serve 
as a delivery valve; or a spring cap interposed 
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between the spring and the equalizing piston may 
act as the delivery valve. The fluid may be 
Sucked through a port controlled by the positively 
-driven piston. 
The pumping of a fluid, in accordance with this. 

invention, by means of the ring-shaped stroke 
space of the positively driven piston, which is 
necessarily present in this type of pump, has the 
advantage that an additional pump and its drive 

may take place, for example, through a pressure 
limit valve, the spring strength of which cor 
responds to the desired supply pressure. The 
excess fuel may also be conducted through a 
throttle, the flow resistance through which pro 
duces the necessary pressure in the suction cham 
ber of the injection pump, which pressure may 
also be used for the regulation of the quantity of 
fuel to be injected. For this purpose the pres 
sure is brought to work upon a spring loaded 
piston or a diaphragm, which operates the regul 
lating member of the injection pump. 
The ring-shaped stroke space can, in the same 

way, be used for pumping any other fluid, for 
example, a lubricating medium or a cooling fiuid. 
In the drawings are shown, more or less dia 

grammatically, five embodiments of the inven 
tion, which may be rearranged and combined in 
various Ways. 

Fig. 1 is a diagram of a fuel pumping System 
for an internal combustion engine, in accordance 
with the invention, showing in vertical section a 
pump designed for intermittent injection, in 

; which the ring-shaped stroke space serves as a 
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are dispensed with. The ring-shaped stroke 
space is particularly suited for this purpose, be 
cause the Outer and inner pistons, for their 
service as pistons of the injection pump, are 
already accurately ground and can therefore 
pump a second fluid without any change or 
further work. ??????? ? ? . . 

In a preferred form of the invention the ring 
shaped stroke space of the injection pump, some 
Itimes hereinafter referred to as the “ring pump,' 
is used as a feeder pump for the fuel, that is, it 
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serves to pump the fuel from the reservoir or a 
conduit to the inlet of the injection pump. The 
leakage losses between the equalizing piston and 
the bore of the positively driven piston pass di 
rectly into the pump chamber of the feeder pump. 
Connections or channels for leading-off the leak 
age fuel are therefore not required on the low 
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feeder pump for the injection pump; . 
Fig. 2 is a vertical section of a modified form 

of pump; ^n \, 
Fig. 3 is a diagram of a modified fuel pumping 

system, wherein the ring pump serves as a feeder 
pump and also as a regulating pump; 

Fig. 4 is a diagram of a further modified 
system, wherein the ring pump supplies a liquid 
for cooling the fuel injection valve, in this case 
the fuel itself; and 

Fig. 5 is a diagram of still another modifica 
tion wherein the ring pump acts as a lubrication 
pump. 
The pump shown in Fig.1 has a piston 2 fitting 

in a cylinder and driven positively in the usual 
manner by a cam c; also an equalizing piston 4 
loaded by a spring 3- and operating in a longir. 
tudinal bore of the piston 2. The pistons are 
shown in the lower dead center position, that is, 
in the position before the beginning of the pump 
stroke. The fuel is drawn into the pump space 
O through a duct 5 in cylinder , a transverse 

port 6 in piston 2, and ducts 7 in the equalizing 
piston 4. The manner of operation of the in 
jection pump is the same as described in our 

pressure side of the injection pump. Since the 50 application, Serial No. 189,768. After the piston 
feeder pump must have a capacity at least equal 
to the greatest quantity pumped by the injection 
pump, which is to be regulated according to the 
load on the internal combustion engine, the ex 
cess fuel must be permitted to run off, This 55 8 
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2 in the first part of its upward movement has 
interrupted the connection between the ducts 5 
and 7, the equalizing piston 4 is carried up against 
the pressure of spring 3. The transverse ports 
and 8 of the piston 2 alternately connect the 
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into said bore; said cylinder having an annular 
seat adjacent one end of Said ring-shaped pump 
chamber and said inner piston having an annular 
shoulder coacting with said-seat to form a delivery 
valve for said ring-shaped pump chamber; inlet 5 
means for said ring-shaped pump chamber; and 
inlet and outlet means for said inner pump cham 
ber . - 

4. A pump comprising a cylinder; a piston fit 
ting in said cylinder having an open ended axially 
extending bore; an inner piston fitting in said 
bore; said pistons forming an inner pump cham 
ber within said bore and, in conjunction with 
said cylinder, forming a second ring-shaped pump 
chamber; means for positively reciprocating said 5 
first piston; a spring pressing said inner piston 
into said bore; a spring cap interposed between 
said spring and said inner piston; said cylinder 
having a valve seat adjacent one end of said 
ring-shaped pump chamber against which said 20 
spring cap seats to form a delivery valve for said 
ring-shaped pump chamber; inlet means for said 
ring-shaped pump chamber; and inlet and outlet 
means for said inner pump chamber. 

5. A pump comprising a cylinder; a piston fit- 25 
ting in said cylinder having an open ended axially . 
extending bore; an inner piston fitting in Said 
bore; said pistons forming an inner pump cham 
ber within said bore and, in conjunction with 
said cylinder, forming a second ring-shaped pump 30 
chamber; means for positively reciprocating said 
first piston; a spring pressing said inner piston 
into said bore; said cylinder having an extension 
forming a chamber around said spring; a Spring 
cap interposed between said spring and said inner 
piston; said cylinder having a valve seat adjacent 
one end of said ring-shaped pump chamber 
against which said spring cap seats to form a 
delivery valve for said ring-shaped pump cham 
ber; means for conducting a liquid into said. 
Spring chamber; Said spring cap having an aper 
ture to admit liquid from said spring chamber 
into said ring-shaped chamber; said inner piston 
being spaced from said spring cap in one end 
position and being adapted to close said aperture 
in said spring cap, upon moving into contact with 
said spring cap; and inlet and outlet means for 
said inner pump chamber. 

6. A pump as described in claim 1, in combina 
tion with a liquid reservoir; a conduit connect 
ing said reservoir with the inlet means of said 50 
ring-shaped pump chamber; and a conduit con 
necting the outlet means of said ring-shaped 
pump chamber with the inlet means of said inner 
pump chamber. 

7. A pump as described in claim 1, in combina 
tion with a liquid reservoir; a conduit Connect 
ing said reservoir with the inlet means of said 
ring-shaped pump chamber; a conduit connect 
ing the outlet means of said ring-shaped pump 
chamber with the inlet means of said inner pump 
chamber; and means for returning excess liquid 
from said last mentioned conduit to said reser 
Voir. 

8. In a pumping device for an internal combus 
tion engine, a cylinder; a piston fitting in said cyl 
inder having an Open ended axially extending 
bore; an inner piston fitting in said bore; said pis 
tons forming an inner pump chamber within said 
bore and, in conjunction with said cylinder, form 
ing a second ring-shaped pump chamber; means 
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for positively reciprocating said first piston; 
means yieldingly pressing said inner piston into 
said bore; inlet and outlet means for each of said 
pump chambers; a fuel reservoir; a conduit con 
necting said reservoir with the inlet means of Said 
ring-shaped pump chamber; a fuel injection 
valve; a conduit connecting the outlet means of 
said inner pump chamber with said fuel injec 
tion valve; conduit means connecting the Outlet 
means of said ring-shaped pump chamber with 
the inlet means of said inner pump chamber; 
means for regulating the amount of fuel pumped 
to said fuel injection valve from said inner pump 
chamber; means for diverting from Said conduit 
means fuel pumped from said ring-shaped pump 
chamber in excess of that pumped from said 
inner pump chamber; a conduit for returning 
said excessfuel to said reservoir; a throttle in said 
last mentioned conduit; and pressure responsive 
Eneans interposed in said last mentioned conduit 
behind said throttle controlling said regulating 

e8.S. 
9. In a pumping device for an internal combus 

tion engine, a cylinder; a piston fitting in said 
cylinder having an open ended axially extend 
ing bore; an inner piston fitting in said bore; 
said pistons forming an inner pump chamber 
within said bore and, in conjunction with said 
cylinder, forming a second ring-shaped pump 
chamber; means for positively reciprocating said 
first piston; means yieldingly pressing said inner 
piston into said bore; inlet and outlet means for 
each of said pump chambers; a fuel reservoir; a 
Conduit Connecting said reservoir with the inlet 
means of said ring-shaped pump chamber; a fuel 
injection valve; a conduit connecting the outlet 
means of said inner pump chamber with said fuel 
injection valve; conduit means connecting the 
outlet means of said ring-shaped pump chamber 
with the inlet means of said inner pump cham 
ber; means for returning fuel from said conduit 
means to said reservoir; and a pressure limiting 
Valve controlling the diversion of fuel through 
said last means to said reservoir. 

10. In a pumping device for an internal com 
bustion engine, a cylinder; a piston fitting in 
said cylinder having an open ended axially ex 
tending bore; an inner piston fitting in said bore; 
said pistons forming an inner pump chamber 
Within Said bore and, in conjunction with said 
cylinder, forming a second ring-shaped pump 
chamber; means for positively reciprocating said 
first piston; means yieldingly pressing said inner 
piston into said bore; inlet and outlet means for 
each of said pump chambers; a fuel reservoir; 
means for conveying fuel from said reservoir to 
the inlet means of said ring-shaped pump cham 
ber; means for conveying fuel from the outlet 
means of Said ring-shaped pump chamber to the 
inlet means of said inner pump chamber; a fuel 
injection valve comprising a fuel injecting pas 
Sage anda cooling-fluid passage; means for con 
veying fuel from the outlet means of said ring 
shaped pump chamber to said cooling-fluid pas 
Sage of Said injection valve; and means for con 
veying fuel from the outlet means of said inner 
pump chamber to said fuel injecting passage of 
said fuel injecting valve. 
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