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The present invention relates to a control value ar 
rangement for injection pumps supplying ?uid fuel to 
combustion engines, and more particularly to a control 
valve arrangement for automatically controlling the 
amount of fuel injected by the injection pump. 

It is known to produce an automatic regulation of in 
jection pumps by a spring-loaded valve communicating 
with the pump pressure chamber, the arrangement being 
such that, as the number of revolutions of the combus 
tion engine and of the injection pump is increased, a 
greater part of the fuel which is pumped by the injec 
tion pump is permitted to escape into a low pressure 
relief conduit. 

In the known arrangement of this type the rotary speed 
is adjusted by adjusting the tension of the spring load 
ing the control valve. However, since the pressure in 
the pump chamber increases and decreases according to 
a square function of the number of revolutions of the 
engine and of the strokes of the injection pump which 
is driven by the engine, whereas the tension of the spring 
is only a linear function of the length of the spring, the . 
adjustable range of injection pumps according to the 
prior art is small, and frequently insuf?cient. 

It is one object of the present invention to overcome 
the disadvantages of the known injection pump arrange 
ments, and to provide a control valve arrangement o‘o 
taining an injected amount of fuel corresponding to the 
number of revolutions of the combustion engine. 

It is another object of the present invention to pro 
vide a spring-loaded valve which is operated by the ?uid 
pressure produced by the injection pump and permits 
escaping of fuel surplus into a low pressure relief con 
duit, while a throttling passage between the inlet con 
duit of the combustion engine and the pump pressure 
chamber in?uences the pressure difference acting on’ the 
control valve. 

It is a further object of the present invention to pro 
vide a turnable valve member having a throttling recess 
cooperating with a throttling recess in a valve body so 
that by turning of the valve member the effective cross 
section of the throttle passage formed by the two throt 
tling recesses is adjusted. 
With these objects in view, the present invention mainly 

consists in a control valve arrangement for use with an 
The control 

valve arrangement comprises a member formed with a 
conduit for connecting a pump chamber of an injection 
pump to the combustion engine driving the same; ?rst 
valve means arranged in the conduit tending to close the 
same, the ?rst valve means being adapted to be opened 
by ?uid pressure in the pump chamber so as to permit 
?uid to pass from the pump chamber through the con 
duit to the combustion engine, the extent of opening of 
the ?rst valve means depending upon the ?uid pressure 
in the pump chamber means; adjustable throttling means 
associated with the ?rst valve means for adjusting the 
amount of ?uid passing therethrough; a relief conduit 
meansformed with a relief conduit; and second valve 
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means interposed between the pump chamber and the 
relief conduit and tending to move to 21v closing position 
for preventing escape of ?uid from the pump chamber 
through the relief conduit, the second valve means being 
adapted to automatically open for establishing commu 
nication between the pump chamber and the relief con 
duit upon increase of the ?uid pressure in the pump 
chamber to an extent increasing with the ?uid pressure’ 
in the pump chamber. When the ?uid pressurev in the 
pump chamber increases due to an increase of‘ the rota 
tional speed of the combustion engine driving the pump, 
the result will be an increase of the amountv of pressure 
?uid escaping through the relief‘ conduit and a decrease 
of the amount of ?uid passing through the ?rst valve 
means and through the conduit to the combustion 
engine. 
More speci?cally, the present invention refers to a 

control valve arrangement which comprises, in combina< 
tion, a tubular valve body having an inner bore having 
a ?rst open end adapted to communicate with the pres 
sure chamber of an injection pump, and a‘second open 
end adapted to communicate with the inlet conduit of 
a combustion engine driving the injection pump, the 
bore being formed with at least one ?rst throttling recess 
communicating with one end of‘ the bore, the tubular 
valve body being further formed with a relief conduit 
opening into the bore; a spring-loaded‘ valve member‘ 
arranged in the bore movable between a valve opening 
position and a valve closing position, the spring-loaded 
valve member tending to move to the valve closing posi 
tion and being adapted to‘ be moved to the valve‘ open 
ing position by ?uid‘ pressure‘ produced by the injection 
pump, the movable valve member establishing in the 
valve opening position communication between thev ?rst 
open'end of the bore and the relief conduit to an‘extent 
depending on the ?uid pressure of the injection pump, 
the valve- member being formed with at least one second 
throttling recess in‘the outer surface‘ thereof forming‘ 
with the ?rst throttling recess a‘ throttling passage'com 
municating with the other‘ end of the here when the" 
valve member‘ is in the valve opening'position, the valve 
member being turnable' within the'bore'; and means for 
turning the valve member in the bore‘ for adjusting the' 
effective cross-section of: the throttling passage; , 

Preferably a throttling conduit shunting the throttling‘ 
passage is’provided which permits passage of ?uid fuel 
to a small extent before the two throttling recesses regis 
ter during the movement of the valve member. 
The valve member is preferably provided with a: 

conical valve portion cooperating with a valve seat in the 
bore of the valve body. 
The novel features which are considered as character~ 

isti-c for the invention are set forth in particular in the ap 
pended claims. 
its construction‘ and its method of operation, together with 
additional objects and advantages thereof, will be best' 
understood from the following description of speci?c em 
bodiments when‘ read in connection with the accompany 
ing drawings, in which: 

Fig. l'is an axial sectional view of one emb'odiment‘o'f 
the present invention; 

Fig. 2 is a cross sectional view on line‘ II-II in Fig; 1; 
Fig. 3 is' an axial sectional view of another embodiment 

of the present ‘invention; 
Fig. 4 is across sectional view taken on line IV—IV’ 

in Fig. 3; V I 

Fig. 5 isa fragmentary axial sectional view taken on 
line‘V—-V in Fig. 4; N 

Fig. 6 is'an axial sectional view of a modi?ed embodié 
ment of the present invention; 

Fig. 7 is'a cross sectional ‘view taken on line VII—VII 
in Fig. 6; 

The invention itself, however, both as ‘to' 



Fig. 8 is an axial sectional view of another modi?ed em 
bodiment of the present invention; and 

Fig. 9 is a cross sectional view taken on line 
inFig. 8. _ > , 

Referring now to the drawings, and more particularly 
to Fig. 1, a pump piston 2 is movably arranged in the 
cylinder 1 of an injection pump, which is only partly 
shown. Piston 2 is driven in a known manner from the 
associated combustion engine. The piston 2 is provided 
with ‘a helical control edge 3 and is arranged turnable 
about its axis within pump cylinder 1. A conduit 4 opens 
into the pump chamber 5 and serves for supplying ?uid 
fuel to the pump chamber 5, and as an over?ow means. In 
the illustrated lower dead center position of the pump 
piston 2, the port of the conduit 4 is opened so that ?uid 
can ?ow into the chamber 5 of the pump. 
A valve body 6 closes the pump cylinder, 1, and is 

formed with a bore 7 connecting the pump chamber 5 with 
the inlet conduit portion 9' leading to the combustion 
engine formed in the pressure member 9 which presses 
the valve body 6 against the pump cylinder 1. a A packing 
ring 10 is arranged between members 6 and 9. 
A valve member 8 is slidably arranged within the bore 

7 of the valve body 6, and is movable in axial direction 
as well as turnable about its axis. The end of the valve 
member located at the end of bore 7 which communicates 
with the pressure chamber 5, has a conical valve portion 
15 engaging a valve seat 16 in the illustrated valve closing 
position of the valve member 8. Adjacent valve seat 16, 
an annular recess 17 is provided in the valve body 6 which 
cooperates with a narrower annular recess 18 in the valve 
member 8. Transverse conduits 19 lead to an axially ex 
tending conduit 20 which is closed at one end by a plug 
21 and communicates through a transverse conduit 22 
with a throttling recess 23 in the outer surface of the 
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valve member 8. The throttling recess 23 cooperates _ 
with a throttling recess 24 in the bore 7 of valve body 6, 
the throttling recess 24 communicating with the inlet of 
the combustion engine. 

In the illustrated valve closing position of the valve 
member 8, the throttling recesses 23, 24 do not communi 
cate, but when the valve member 8 is moved into a valve 
opening position by ?uid pressure in the pressure chamber 
5 against the action of spring 11, the two throttling recesses 
23 and 24 register so that they form a throttling passage 
in the path of the pumped?uid fuel. 
An operating member 13 is formed with a recess en 

gaging a prismatic portion 12 of the valve member, and 
is a means for turning the valve member between a posi 
tion in which the ?rst throttling recess 24 is arranged op 
posite the second throttling recess 23, and another posi 
tion in which the throttling recesses are peripherally spaced 
from each other so that the ?ow of ?uid is interrupted. 
Intermediate these positions, the valve member -8 assumes 
a plurality of positions in which the throttling recesses 
23, 24 only partly overlap, as for instance shown in broken 
lines in Fig. 2, whereby the effective cross section of the 
throttling passage formed by the throttling recesses 23, 
24 is adjusted. 
The valve body 6, and the pump cylinder 1 are formed 

with a relief conduit 26 which opens into the supply con 
duit 4, and has at the other end thereof a port 25 located 
adjacent the annular recess 17. The ?uid pressure in 
relief conduit 26 is low and corresponds to the pressure in 
the supply conduit 4. 
The effective stroke of the pump piston 2 starts with 

the closing of the supply conduit 4 by the piston. There 
upon the valve portion 15 is lifted from the valve seat 16 
by the ?uid pressure in chamber 5 against the action of 
the spring 11, and the ?uid ?ows from the pump chamber 
5 into the annular space formed by the two annular re 
cesses. 17 and - 18. From there the ?uid passes to the 
conduits 19, 20, 22 into the throttling recess 23, and since 
in the valve opening position of the valve member 8 the 
throttling recesses 23, 24 communicate, the ?uid passes 
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into throttling recess 24 and from there into the inlet 
of the combustion engine. An inlet pipe, not shown, con 
nects pressure member 9 with the injection nozzle of the 
combustion engine. 

In the position illustrated in Fig. 2, the throttling pas 
sage formed by the two throttling recesses 23 and 24 has 
its greatest effective cross section. In this position the 
control valve arrangement regulates the maximum num 
ber of revolutions of the combustion engine. At a high 
number of revolutions of the engine, the pressure differ 
ence between the two openends of the bore 7 is su?icient 
to move the movable valve member 8 against the action 
of the spring 11 for such distance that the annular recess 
'18 reaches the port 25 of the relief conduit, and a part of 
the ?uid fuel which is pumped by the piston 2 escapes 
through relief conduit 26 into conduit 4. At an increase 
of the number of revolutions, the ?uid pressure in the 
chamber 5 increases, and consequently the annular re 
cess 18 is fully registered with the port 25, and a greater 
part of the fuel escapes through the relief conduit 26. 
The number of revolutions of the combustion engine then 
decreases since a smaller amount of fuel reaches the corn 
bustion engine, and eventually a predetermined maximum 
number of revolutions is maintained. 
Turning of the valve member 8 by the operating mem 

ber 13 in the direction of the arrow 28 in Fig. 2 reduces 
the eifective cross section of the throttling passage since 
the throttling recesses 23 and 24 are partly staggered 
and overlap. ‘In the position of the throttling recesses 
illustrated in Fig. 2 in broken lines the valve member 
8 is turned into a position corresponding to the idle run 
of the combustion engine. In this position the eifective 
cross section of the throttle passage is so small that al 
ready at a low number of strokes of the pump piston a 
pressure difference is produced between the open ends 
of the bore 7 which is su?icient for moving the valve 
member 8 into a position in which the upper edge of the 
annular recess 18 reaches the port 25 so that a part of 
the pumped fuel can escape into the relief conduit 26. 
When the valve member 8 is turned in the direction of 

the arrow 28 into a position in which the throttling re 
cesses 23 and 24 are peripherally spaced so that they no 
longer communicate, the pressure in the pressure cham 
ber 5 of the pump is su?icient to open the valve member 
8 at any number of revolutions of the combustion engine’ 
driving the pump to a position in which the annular recess 
18 registers with the port 25 so that the entire pumped 
?uid ?ows into the relief conduit 26 and from there to the 
supply conduit 4. In this position of the valve member 
8, no fuel reaches the combustion engine. 
The above description of the operation of the embodi~ 

ment shown in Figs. 1 and 2 will make it apparent that 
the fuel passes from the pump chamber means 5 through 
a conduit in members 6 and 9 to the combustion engine. 
The faces 15, 16, and the conduits 19, 20, 22, constitute 
?rst valve means which are adapted to be opened by ?uid 
pressure in the pump chamber means, and are associated 
with the adjustable throttling means 23, 24. The upper 
edge of the annular recess 18 and the port 25 of the 
relief conduit 26 constitute second valve means, both 
the ?rst and the second valve means tending to close 
due to the action of the spring 11. 

Referring now to Fig. 3, the structure of the embodi 
ment shown therein corresponds to the embodiment of 
Fig. 1, the difference being that the throttling recess 23 
is spaced a distance a‘from the throttling recess 24 in 
the valve body 6. The portion 8’ of member 8'between 
the recesses 23 and 24 acts as a plunger which in a known 
manner causes an increase of volume of the inlet con 
duit during closing of the valve and thereby effects a 
rapid lowering of the pressure in this conduit. In this 
embodiment the cylindrical valve portion 30 directly ad 
jacent the valve portion 15 has a smaller diameter than 
the main portion of the cylindrical valve member 8. The 
portion 30 plunges into the bore 7 before the port 25 
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registers with the annular recess 18, so that the annular 
gap formed in this position between the bore 7 and the 
cylindrical portion 36 constitutes a second throttling pas 
sage. This throttling passage causes a more rapid in 
crease of the pressure difference at an increased number 
of revolutions of the engine, as compared with embodi 
ment of Fig. 1, so that the valve member 8 opens the 
port 25 already at a small increase of the number of 
revolutions of the combustion engine. The cross-section 
of the second throttling passage is not in?uenced by turn 
ing of member 8 and has an in?uence on the increase of 
number of revolutions required for opening the port 25. 
Consequently, the second throttling passage can be used 
for in?uencing the accuracy of regulation. 
The valve body 6 is provided with a throttling conduit, 

best seen in Figs. 4 and 5, which in the closed position 
of the valve connects the throttling recess 23 in valve 
member 8 with the inlet conduit of the combustion en 
gine. The throttling conduit consists of a bore 31 and a 
transverse bore 32 which is located opposite throttling 
recess 23 and communicates with the same when the 
valve member 8 is in valve closing position. The addi 
tional throttling conduit 31, 32 is closed when the valve 
member moves toward the position in which the throttling 
recesses 23 and 24 communicate. Consequently, the 
throttling conduit 31, 32 permits passing of the fuel to 
the combustion engine at a low number of rotations, for 
instance during starting, while the valve member per 
forms only a very small stroke, so that during the clos 
ing of the valve member the above described reducing 
of the pressure does not take place in the inlet conduit. 
Due to this fact, the amount of fuel supplied to the 
combustion engine is increased—as compared with the 
normal operation—for an amount corresponding to the 
increase of volume of the inlet conduit during the valve 
closing stroke during normal operation. Consequently, 
the combustion engine is injected during the starting op 
eration with an amount of fuel exceeding the normal full 
load amount. 
As best seen in Figs. 1 and 3, the port 25 extends only 

through a very small peripheral portion of the bore 7 so 
that the valve member 8 is laterally pressed against the 
port 25 during operation so that the control valve opera 
tions are exact, and not influenced by play of the valve 
member 8 in the bore 7. 

In the embodiments shown in Figs. 6-9, the conical 
valve portion is not arranged at the end of the valve 
member located adjacent the pump chamber, but at the 
other end. This change requires a different arrangement 
of the throttling recesses in the valve body and in the 
valve member. . 

In the embodiment shown in Figs. 6 and 7, the valve 
member 8 has a conical valve portion 35 which in the 
illustrated valve closing position engages a seat 36 of the 
valve body 6. Directly adjacent the conical valve por 
tion 35, an annular recess 37 is provided from which 
transverse conduits 38 lead to an axially extending con 
duit 39 which is closed by a plug 40 at the end of the 
valve member 8 facing the pump chamber. 
A segment-shaped throttling recess 41 is provided in 

the valve member 8 and communicates with the conduit 
39. The throttling recess 4i cooperates with another 
throttling conduit 42 in bore 7 of valve body 6 to form 
with the same an adjustable throttling passage Whose 
effective cross section is adjusted by turning the valve 
member 8 in bore 7. The fluid fuel passes through the 
throttling passage 41, 4-2 and the axially extending con~ 
duit 39, 38 to the annular recess 37 and from there 
between the opened valve portion 35 and valve seat 36 
into the conduit in the pressure member 9 to which the 
inlet of the combustion engine is connected. 

In the position illustrated in Fig. 7, the throttling pas 
sage I41, 42 has its maximum effective cross section. 
Turning of the valve member 8 in the direction of the 
arrow 43 causes a reduction of the effective cross section 
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6 
of the throttling passage since the throttling recesses 
only partly overlap. In the position illustrated in Fig. 7 
in broken lines, the throttling recesses 41, 42 are periph 
erally spaced so that no fuel can reach the combustion 
engine. In this position reciprocation of the pump piston 
2 causes a stroke of the valve member 8 of such length 
that its front face 44 opens the relief port 25. When the 
port 25 is opened by the face ‘44, the entire pumped 
amount of fuel escapes through the relief conduit 26 into 
the low pressure conduit 4. 

In the embodiment shown in Figs. 8 and 9, a means is 
provided for relieving the pressure conduit at the end of 
the injection, and a second throttling passage is provided 
for in?uencing the accuracy of the regulation similar to 
the embodiment shown in Figs. 3-—5. 

Adjacent the valve portion 35 an annular recess is 
provided which forms together with the annular recess 
37, a cylindrical portion 46 having the shape of a ?ange. 
The valve member 8 must consequently make at least a 
stroke of the length b to open the passage of the fuel. 
During the closing movement of the valve member 8, 
the volume of the inlet conduit is correspondingly in 
creased, and a lowering of the pressure in this conduit 
produced. As compared to the embodiment shown in 
Fig. 6, the movable valve member 8 must perform a 
longer stroke for opening the port 25. 
As best seen in Fig. 8, the throttling recess 41 is nar 

rower in axial direction than in the embodiment shown 
in Fig. 6. This construction obtains the result that the 
portion 48 of the valve member 8 plunges into the bore 
7 when the port 25 is opened by the recess 41. 
The portion ‘48 is ?attened at 49 to form a recessed 

surface of the valve member 8 permitting passage of 
the ?uid fuel. This recessed surface 49 forms together 
with the inner surface of the bore 7 a second throttling 
passage by which, in the manner described in detail 
in reference in the embodiment shown in Figs. 3-6, the 
accuracy of the regulation can be influenced. I 
I In all embodiments, the oblique control edge 3 of the 
pump piston 2 serves the purpose of adjusting by turning 
of the piston the maximum fuel amount for a particular 
combustion engine. This adjustment is only carried out 
once for each combustion engine with which the appara 
tus of the present invention is used, and the pump piston 
is not turned during operation. Consequently, an oblique 
control edge 3 is not necessary when the desired maxi 
mum fuel amount is determined by a suitable choice of 
the pump piston diameter and stroke. in this event, a 
smooth cylindrical piston is su?icient for the embodi 
ments shown in Figs. 1 and 6, whereas the embodiments 
shown in Figs. 3 and 8 require a piston which effects at 
the end of the stroke communication between the pump 
pressure chamber 5 with conduit 4 so that the plunger 
portion of the movable valve member may rapidly effect 
a reducing of pressure in the inlet conduit. 

Such communication could, for instance, be obtained 
by an annular groove in the piston connected by conduits 
to the pump chamber 5. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also ?nd a 
useful application in other types of control valve arrange 
ments differing from the types described above. 
While the invention has been illustrated and described 

as embodied in a control valve arrangement for injection 
pumps comprising a pressure responsive valve member 
controlling a relief conduit and an adjustable throttling 
conduit, it is not intended to be limited to the details 
shown, since various modi?cations and structural changes 
may be made without departing in any way from the 
spirit of the present invention. 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can 
by applying current knowledge readily adapt it for various 
applications Without omitting features that, from the 
standpoint of prior art, fairly constitute essential char 
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acteristics of the generic or speci?c aspects of this inven< 
tion and, therefore, such adaptations should and are in 
tended to be comprehended within the meaning and range 
of equivalence of thefollowing claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. A control valve arrangement comprising, in com 

bination, a tubular valve body having an inner bore hav 
ing a ?rst open end adapted to communicate with the 
pressure chamber of an injection pump, and a second 
open end adapted to communicate with the inlet conduit 
of a combustion engine driving the injection pump, said 
bore being formed with at least one ?rst throttling recess 
vcommunicating with one end of said bore, said tubular 
valve body being further formed with a relief conduit 
opening into said bore; a spring-loaded valve member ar 
ranged in said bore movable between a valve opening 
position and a valve closing position, said spring-loaded 
valve member tending to move to said valve closing posi 
tion and being adapted to be moved to said valve opening 
position by ?uid pressure produced by the injection pump, 
said movable valve member establishing in‘ said valve 
opening position communication between said ?rst open 
end of said bore and said relief conduit to an ‘extent de 
pending on the ?uid pressure at said ?rst open end of 
said bore, said valve member being formed with at least 
one second throttling recess in the outer surface thereof 
forming with said ?rst throttling recess a throttling pas 
sage communicating with the other end of said bore 
when said valve member is in said valve opening position, 
said valve member being turnable within said bore; and 
means for turning said valve member in said bore for 
adjusting the effective cross-section of said throttling pas 
sage. ' 

2. A control valve arrangement comprising, in com 
bination, a tubular valve body having an inner bore hav 
ing a ?rst open end adapted to communicate with the 
pressure chamber of an injection pump, and a second open 
end adapted to communicate with the inlet conduit of a 
combustion engine driving the injection pump, said bore 

‘ being formed with at least one ?rst throttling recess corn~ 
municating with one end of said bore, said tubular valve 
body being further formed with a relief conduit opening 
into said bore; a spring-loaded valve member arranged 
in said bore movable between a valve openingv position ' 
and a valve closing position, said spring-loaded valve 
member tending to move to said valve closing position 
and being adapted to be moved to said valve opening posi 
tion by ?uid pressure produced by the injection pump, 
said movable valvermember establishing in said valve 
opening position communication between said ?rst open 
end of said bore and said relief conduit to an extent 
depending on the ?uid pressure at said ?rst open'end of 
said bore, said valve member being formed with at least 
one second throttling recess in the outer surface thereof 
forming with said ?rst throttling recess a throttling pas~ 
sage communicating with the other end of said bore when 
said valve member is in said valve opening position, 
said valve member being turnable within said bore be 
tween one position in which said ?rst and second throttling 
recesses are located opposite each other to fully open 
said throttling passage and another position in ‘which said 
throttling recesses only partly overlap for constricting 
said throttling passage; and means for turning said valve 
member in said bore of said valve body between said 
positions thereof. ‘ 

3. An arrangement as claimed in claim 2 wherein said 
valve member is turnable to a further position in which 
said throttling recesses are peripherally spaced from each 
other so as to interrupt communication between said 
open ends of said bore. 

4. A control valve arrangement comprising, in com 
bination, a tubular valve body having an inner bore hav 
ing a ?rst open end adapted to communicate with the 
pressure chamber of an injection pump, and a second 
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open end adapted to communicate with the inlet conduit 
of a combustion engine driving the injection pump, said 
bore being formed with at least one ?rst throttling recess 
communicating with one end of said bore, said valve 
body being formed with a throttling conduit communicat 

at one end thereof with the inlet conduit of the com 
bustion engine, and opening at the other end thereof in 
said bore at a point spaced in axial direction from said 
?rst throttling recess, said tubular valve body being fur 
ther formed with a relief conduit opening into said bore; 
a spring-loaded valve member arranged in said bore mov 
able between a valve opening position and a valve closing 
position, said spring~loaded valve member tending to 
move to said valve closing position and being adapted 
to be moved to said valve opening position by ?uid pres 
sure produced by the injection pump, said movable valve 
member establishing in said valve opening position com 
munication between said ?rst open end of said bore and 
said relief conduit to an extent depending on the ?uid 
pressure at, said ?rst open end of said bore, said valve 
member being formed with at least one second throttling 
recess in the outer surface thereof forming with said 
?rst throttling recess a throttling passage communicat 
ing with the other end of said bore when said valve mem 
her is in said valve opening position, said throttling re 
cesses being spaced from each‘ other in axial direction 
in said valve closing position of said valve member so 
that said second throttling recess in said valve member 
communicates ?rst with said throttling conduit and then 
with said ?rst throttling recess during movement of said 
valve member from said valve closing position to said 
valve opening position. ' , 

5. A control valve arrangement comprising, in com 
bination, a member formed with a conduit and adapted 
to connect a pump chamber of a pump to a combustion 
engine driving the pump; ?rst valve means arranged in 
said conduit tending to close the same, said ?rst valve 
means being adapted to be opened by ?uid pressure so 
as to permit ?uid to pass from the pump chamber through 
said conduit to the combustion engine so that the extent 
of opening of said ?rst valve means depends upon the ?uid 
pressure in the pump chamber; adjustable throttling 
means associated with said ?rst valve means for adjusting 
the amount of ?uid passing therethrough; a throttling con 
duit means formed with a throttling conduit shunting 
said adjustable throttling means and being associated with 
said ?rst valve means in such manner said ?rst valve 
means ?rst open said throttling conduit means, and then 
close said ?rst throttling conduit means and open said 
adjustable throttling means; a relief conduit means formed 
with a relief conduit; and second valve means adapted 
to be interposed between said pump chamber and said re 
lief conduit and tending to move to a closing position 
so as to prevent escape of ?uid from the pump chamber 
through said relief conduit, said second valve means being 
adapted to automatically open for establishing communi 
cation between the pump chamber and said relief conduit 
upon increase of the ?uid pressure in the pump chamber 
to an extent increasing with the fluid pressure in the 
pump chamber whereby increase of ?uid pressure in the 
pump chamber due to an increase of the rotational speed 
of the combustion engine will result in an increase of the 
amount of pressure ?uid escaping through said relief con 
duit and in reducing the amount of ?uid passing through 
said ?rst valve means and through said conduit to the 
combustion engine. 

6. A control valve arrangement comprising, in com 
bination, a tubular valve body having an inner bore 
having a ?rst open end adapted to communicate with 
the pressure chamber of an injection pump, and a sec 
ond open endadapted to communicate with the inlet 
conduit of a combustion engine driving the injection 
pump‘, said bore being formed with at least one ?rst 
throttling recess communicating with one end of said 
bore, said tubular valve body being further formed with 
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a relief conduit opening‘. into, said. bore; a springrloaded 
valve member arranged in. said. bore. movable between a 
valve Opening position and valve closing position, said 
spring-loaded. valve member tending to move to said 
valve closing position and being adapted to ‘be moved 
to saidvalve opening position, by ?uid pressure produced 
by the-injection pump, said valve member being formed 
with, an, annular recess communicating with said' relief 
conduit in, said valve opening position of said valve 
member for establishing communication. betweensaid 
other open end of said, bore and said relief conduit to an 
extent depending on. the ?uid pressure at said ?rst open 
end of said bore, said valve member being formed with 
at least one second‘ throttling recess in the outer surface 
thereof forming with said ?rst throttling, recess a throt 
tling passage communicating with the other end of said 
bore when said valve member is in said valve opening 
position, said valve member beingv formed ‘With an axially 
extending conduit connecting saidv annular recess with 
said second throttling recess, said valve member ‘being 
turnable within said bore; and means for turning said 
valve member in said bore for adjusting the effective 
cross-section of said throttling passage; 

7. A control valve arrangement comprising, in com 
bination, a tubular valve body havingan inner cylindrical 
bore having a ?rst open end adapted to communicate 
with the pressure chamber of an‘ injection pump and a 
second open end adapted to communicate with the inlet 
conduit of a combustion engine driving the injection 
pump, said bore being formed. with at, least one ?rst 
throttling recess located at said second open end of said 
bore and communicating with the inlet conduit of the 
combustion engine, said bore being further formed with 
a valve seat located at said ?rst open end of said "bore, 
said tubular valve body being further formed with a re 
lief conduit having a port opening into said bore; a spring 
loaded valve member arranged in said bore and having 
a valve portion at one end thereof, said‘ spring-loaded 
valve member being arranged movable between a valve 
opening position and a valve closing position in which 
said valve portion engages said valve seat, said spring 
loaded valve member tending to move to said valve clos 
ing position and being adapted to be moved to said valve 
opening position by the ?uid pressure at said ?rst open 
end of said bore, said valve member being formed with 
an annular recess adjacent said valve portion communi 
eating with said relief conduit in said valve opening posi 
tion of said valve member, said valve member being 
formed with at least one second segment-shaped throt 
tling recess in the outer surface thereof forming in said 
valve opening position with said ?rst throttling recess a 
throttling passage communicating with the inlet conduit 
of the combustion engine, said valve member being 
formed with an axially extending conduit connecting said 
annular recess with said second throttling recess, said 
valve member being turnable within said bore; and means 
for turning said valve member in said bore for adjusting 
‘the relative angular position of said throttling recesses 
and thereby the effective cross section of said throttling 
passage. 

8. An arrangement as claimed in claim 7 wherein 
said annular recess is spaced from said port of said re~ 
lief conduit in ‘axial direction a predetermined distance 
in said valve closing position of said valve member, and 
wherein said throttling recesses are spaced from each 
other in axial direction said distance in said valve closing 
position; and wherein a portion of said valve member 
located at the other end thereof is adapted to act as a 
plunger decreasing the pressure in the inlet conduit of the 
combustion engine when said valve member moves to 
said valve closing position. 

9. An arrangement as claimed in claim 8 wherein 
said tubular valve body is formed with a throttling con 
duit adapted to communicate at one end with the inlet 
conduit, and opening at the other end thereof into said 
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bore at a. point spaced from said ?rst throttling recess in 
axial direction, so that said second throttling recess ?rst 
passes over said point, and then to said ?rst throttling 
recess during movement of said valve member from said 
valve closing position to said valve opening position. 

10. A control valve arrangement comprising, in com 
bination, a tubular valve body having an inner cylindri 
cal bore having a ?rst open end adapted to communicate 
with the pressure chamber of an injection pump and a 
second open end adapted to communicate with the inlet 
conduit of a combustion engine driving the injection 
pump, said bore being formed with at least one ?rst 
throttling recess located at said ?rst open end of said 
bore and communicating, with the pressure chamber of 
the injection pump, said bore being further formed with 
a valve seat located at said second open end of said bore, 
said tubular valve body being further formed with a re 
lief conduit having. a port opening into said bore; a spring 
loaded valve member arranged in said bore and having 
a valve portion at one end thereof, said spring-loaded 
valve member being arranged movable between a valve 
opening. position and a valve closing position in which 
said valve. portion. engages said valve seat, said spring 
loaded. valve member tending to move said valve closing 
position and being adapted to be. moved to said. valve 
opening position by the ?uid pressure at said ?rst open 
end of said bore, said valve member being formed with 
an annular recess located adjacent said valve portion 
and communicating with said second open end’ of said 
bore in said valve opening position, said valve member 
being formed with at least one second segment-shaped 
throttling recess in the outer surface thereof forming 
with said ?rst throttling recess a throttling passage, said 
second throttling recess communicating with said port of 
said relief conduit in said valve opening position of said 
valve member, said valve member being formed with an 
axially extending conduit connecting said annular recess 
with said second throttling recess, said valve member be 
ing turnable within said bore; and means for turning said 
valve member in Said bore for adjusting the relative 
angular position of said throttling recesses and thereby 
the effective cross section of said throttling passage. 

11. An arrangement as claimed in claim 10 wherein 
in said valve closing position of said valve member, said 
second throttling recess is spaced in axial direction from 
said port of the relief conduit, and said annular recess 
is spaced from said valve seat, and wherein said valve 
member is formed with a second annular recess inter 
mediate said ?rst-mentioned annular recess and said valve 
seat so that a ?ange portion is formed on said valve 
member intermediate said annular recesses and adapted 
for serving as a plunger. 

12. An arrangement as claimed in claim 11 wherein 
said valve body is formed with a throttling conduit adapt 
ed to communicate at one end with said pressure chamber 
and opening at the other end thereof into said bore at 
a point spaced from said ?rst throttling recess in axial 
direction so that said second throttling recess ?rst passes 
over said point, and then to said ?rst throttling recess 
during movement of said valve member to said valve 
opening position. 

13. An arrangement as claimed in claim 10 wherein 
said second throttling recess is spaced in axial direction 
from said other end of said valve member, and wherein 
the portion of said valve member located between said 
other end of said valve member and said second throttling 
recess has a depressed surface constituting another throt 
tling passage connecting said port of said relief conduit 
with said ?rst throttling recess when said valve member 
is in said valve opening position. 

14. A control valve arrangement, comprising, in com 
bination, a valve body formed with a conduit for connect 
ing a pump chamber of a pump to a combustion engine 
driving the pump, and with a relief conduit; a control 
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valve arranged in the said conduit and including a mov 
able valve member tending to close said control valve 
and being adapted to be moved to an opened position'by 
?uid pressure produced in said conduit by the pump cham 
ber so as to permit ?uid to pass from said pump cham 
ber means through the conduit to the combustion engine 
so that the extent of opening‘ of said movable'valve 
member depends upon the fluid pressure in the pump 
chamber, said control valve including relief valve means 
adapted to be interposed between said pump ‘chamber 
and said relief conduit so as to prevent escape of 
?uid from said pump chamber‘ means through said relief 
conduit, said relief valve means opening when said mov-. 
able valve member moves toward said opened position so 
as to establish communication between‘ the pump chamber 
and relief conduit upon increase of the ?uid pressure in 
the pump chamber; and an adjustable throttling means 
associated with said control valve means for adjusting the 
pressure difference between the pump chamber and the 
combustion engine. . ' 

15. A control valve ‘arrangement, comprising,‘ in com— 
bination, a valve body formedwith a conduit for con 
necting a pump chamber of apump to a combustion‘ en~ 
gine driving the pump, and with a relief conduit; a control 
valve arranged in the said conduit and including a mov 
able valve member slidably mounted in said valve body 
and tending to close said control valve and being adapted 
to'be moved to an opened position by ?uid pressure so as 
to permit ?uid to pass from the pump chamber through 
said conduit to the combustion engine ‘so that the extent 
of opening of said movable valve member depends upon 
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the ?uid pressure in the pump chamber, said control 
valve including relief valve means adapted to be inter 
posed between the pump chamber and said relief conduit 
so as to prevent escape of ?uid from the pump chamber 
through said relief conduit, said relief valve means open 
ing when said movable valve member moves toward said 
opened position so as to establish communication be 
tween the pump chamber and said relief conduit upon in 

.. crease of the ?uid pressure in said pump chamber, said 
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valve body and valve member being formed with a pair 
of cooperating throttling recesses forming a throttling 
passage; and means for turning‘ said valve member in 
said valve body for adjusting the effective cross-section 
of said throttling passage. 

16. An arrangement as claimed in claim 15 wherein 
said valve member and said valve body together de?ne 
another throttling passage for passage of ?uid in any 
turned position of said valve member. 

‘References Cited in the ?le of this patent 
UNITED STATES PATENTS 

2,211,252 Bremser ____________ _._. Aug. 13, 1940 
2,281,045 Outin ___________ __'___ Apr. 28, 1942 
2,582,535 Drouot _____________ __ Jan. 15, 1952 
2,582,539 Grimod _____________ __ Jan. 15, 1952 
2,612,842 ' Steven et al. __________ __ Oct. 7, 1952 

FOREIGN PATENTS 

152,677 Switzerland __________ __ May 2, 1932 


