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5 Claims ?(Cl?103?41) 
This invention relates to an injection pump 

for internal Combustion engines having Several 
Separate pumps arranged in a casing the pump? 

5 

20 
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ingmembersofwhichare eachdrivenfroma driv 
ingelementin the common pumpCasing by means 
of a transmission member guided in the casing, 
and Can be angularly turned by a common mem? 
ber serving for controlling the amount of fuel 
injectcd, while at least one oblique Controlling 
edge in each Separate pump allows a Wariable 
amount of the fuel pumped in excess by the 
piston to flow back? 
The invention has for its object to enable a 

Single pump to be eaSily changed in the Case of 
5 damage to the pumping element, and renders 

pOSSible the insertion in the pump Casing of a 
complete reserve single pump even by an un? 
Skilled workman while avoiding dificult adjust? 
mentS and Setting relatively to the other Sepa 
rate pumps. * 
ACCording to this invention each separate 

pamp is formed as a closed unit independently 
oftheotherseparatepumps,can beinsertedfrom 
above into a common pump.casing ready for 
Working in such a way that it generally aSSumes, 
Without requiring further subsequent adjust 
ment, the Correct position relative to its stroke 
transmission member arrangedin the pump cas 
ing and to the Common fuel amount Controlling 
member that is also mountedinthe pump casing. 
An example of construction of the invention 

iS Shown in the accompanying drawings, in 
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F"gure 1 is an elevation partlyin longitudinal 
Section of a four-cylinder pump. * 
Figure 2 is a cross section through the pump 

and a pump insert member. 
Figure 3 is a Side elevation of a pump insert 

member Capable of being fitted in the pump 
CaSing. - ? 

Figure 4 is a horizontal cross section through 
theflange oftheinsertmemberontheline IV?IV 
of Figure 3. - * ?* 

Figure 5 is an elevation partly in ;section 
throughtheconnectingmembersofthegoverning 
intermediate countershaft. ? 
In these figures l denotes the casing of the 

injection pump in which are mounted four sepa? 
rate pump pistons which are driven from a 
Common Cam-shaft 2 mounted in the casing. 
The Cams 2a of the cam-shaft move the plung 
ers 4 up?and down by means of the rollers 3, 
these plungers being guided in the Casing l, and 
driving the separate pumps. Each of the pumps 
is arranged separately from the others in an 

insert member 5, which in its middle part is 
formed as a flange 5a which closes the pump 
casing I at the top and is detachably Connected 
to the casing In the interior of the flange 
part a chamber 6 is provided serving as a suC 
tionandreturnflow chamber andfromtheflange 
part cylindrical longitudinally bored extensions 
5b and5crespectivelyextendupwards and down 
wards which receive the pumping element This 
consists of the pump piston T and its Cylinder 
bush 8, around whose part which freely projects 
into the bored out extension 5b the controliing 
sleeve 9 provided at the top with teeth is ro 
tatable In the lower part of the extension 5b 
a plungersleeve 10 is guided which bears onits 
respective plunger 4. In order that on the suc? 
tionstrokethe piston, plungerSleeve and plunger 
shall follow the cam, the piston is preSSed by 
a spring II on the bottom of the plunger SleeWe 
10, and this latter on the plunger. - 
The other end of the spring is Supported in 

the insert member The plunger sleeve is se 
cured in the insert body by a Sprung-in ring 
12, so that it is not pressed out of the insert 
member when the latter is not fitted in position. 
In the upper extension 5c of the insert menn? 

ber the Spring-pressed pressure valve 13 is ar? 
ranged in a valve carrier I3a, which is pressed 
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on the cylinder bush 8 in known manner by the 
threaded nipple I4?whereby this bush is pressed : 
against ashoulderin the flange part 5d Asleeve 
16, which secures the threaded nipple against 
slackening is drawn over the threaded n"pple |4 
to which the pressure pipe 15 is connected The 
flange 5a of each insert member secured by: 
screws has anopening 5d forthe connection of a 
screwed coupling 17 bymeans of which the sue 
tion and return flow chamber 6 of each separate 
pumpis connected to the common fuel feed pipe 
18 of all the pumps. * * 
For the uniform alteration of the delivery 

amount of allthe separatepumps a toothed rack? 
bar 19 is provided whichis mounted so as to be 
1ongitudinally movable in the casing and is in 
engagement with toothed Segments 20 (Fig.2). 
Each of the toothed segments 20 carries a pin 
24, which is rotatably mounted in the pump 
casing I. On theupperface ofthetoothedseg 
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ment 20 a driving member.20a is provided which ? 
engages in the lower of two cross slots running 
at-right angles to eachother of an intermediate 
coupling piece 24 (Fig.5). Asprung-in ring 25 
which lies in an annular groove in the lower 
slotted part of the coupling piece 24 arid also 
engages in grooves in the outer flanks of the 5 5 
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driving member secures the piece 24 to the Seg? 
ment 20, when One is inserted Over the other, by 
embracing the driving member. * 
A driving member 22a of a length of Shaft 22 

projects into the upper slot of each coupling 
piece 24 the shaft being revolubly mounted in 
the inSert member 5, and carrying a toothed Seg 
ment 23 clamped in it which meshes with the 
toothed controlling sleeve 9 of the pump. The 
pins 2I as well as the shafts 22, are secured 
by set-screws 26 against being drawn out when 
Changing an insert pump member 
In removing an insert pump member from the 

Casing, the coupling of the shafts 22 to the inter 
mediate Coupling piece 24 is undone The toothed 
segment 23remainshoweverin engagement with 
the teeth on the controlling sleeve 8 (Fig.3), also 
the segment 20 remains in engagement with the 
rackbar 19. 
In inserting a substitute insert member in the 

casing of the injection pump it is simply neces? 
Sary to take Care that the shaft 2I is correctly 
goupleg to the inermediate plece 24?so that the oblique Controlling edge of the pump piston 
of the newly inserted single pump is given the 
same adjustment orsettingrelative to the return 
flow Opening as that of the Other pump pistons. 
As.the toothedsegment of areserve pumpinsert 
member is already correctly adjusted relative to 
the Controlling bush, it requires, as a rule?With 
.this simple arrangement, no subsequent adjust? 
ment By dividing the easily coupled Shafts, and 
by inserting a pair of toothed segments the 
toothed controlling parts remain in engagement 
with one anotherinchangingtheseparateptimps, 
so that the possibility of changing the separate 
pumps is ensured without altering the adjust 
ment ofthe fuel deliveryamount orthe beginning 
of the injection. 
An opening 27, which is closed by a protective 

cover 28 open at the bottom is employed for 
ventilating the pump casing. 
We declare that what we claim is: 
1.A multicylinder.fuel injection pump com 

prising in combination a common casing a plu? 
rality of individual pump cylinders each having 
suction and return passages, a pump plunger 
housed as a unit within each cylinder a sleeve 
extension on each cylinder a rotatable plunger 
controlling element mounted in each sleeve ex 
tension, a spring controlled plunger mounted in 
each extension a plurality of gountershafts each 
mounted as a unit with a cylinder gearing be 
tweeneach countershaft andits rotatable plunger 

5 controlling element means to detachably secure 
said cylinders to said casing a fange on each 
cylinder setting the position of adjustment of 
each cylinder axially of the cylinder?a plurality 
of countershafts carried by sald casing a com? 
mon control element in sald.casing gearing be 
tween said éountershafts and said.common con? 
trol element detachable coupling means between 
each countershaftin sald casing and its cooper 
ating countershaft mounted with a detachable 
cylinder and a common driving element in said 
casing forsaid pump plungers. ? ? 
2."A laulticylinder fuel injection pump com? 

prising in combination a common Casing a plu 
rality of pump cylinderseach havingsuction and 
return passages a pump plunger housed as a 
unit within each Cylinder, means to rotate each 
pump plungertoadjust its effectivestroke a plu? 
rality of countershafts each mounted as.a unit 
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with a cylinder gearing between each counter 
shaft and its plunger rotating means, means to 
detachably secure each cylinder on said common 
Casing a Control element in Said casing a plu 
rality of Countershafts permanently housed in 
said casing gearing between sald countershafts 
and said control element, coupling means be 
tween each Countershaft in Sald Casing and each 
Countershaft mounted in said detachable cylin? 
ders, and a common driving element in Said cas? 
ing for the Said pump plungers. 

3. A multicylinder fuel injection pump Com? 
prising in Combination a common casing, a plu? 

10 

rality of pump cylinders each having suction 
and return passages, a pump plunger housed as 
a unit within each cylinder, meansto rotate each 
pump plunger to adjust its effective stroke, a 
plurality of countershafts each mounted as a 
unit with a cylinder, gearing between each coun 
tershaft and its plunger rotating means, means 
to detachably secure each cylinder on Said Com? 
mon Casing a control element in Said Casing a 
plurality of countershafts permanently housedin 
Said casing gearing between said Countershafts 
and said controlelement a dog coupling disc be 
tween each Countershaft in Said Casing and each 
countershaft mounted in sald detachable cylin 
ders anda common driving element in said cas ing"for the sald pump plungers. 

4. A multicylinder fuel injection pump com 
prising in combination a common Casing a plu? 
rality of pump cylinders each having suction and 
return passages, a Spring-pressed pump plunger 
housed as a unit within each cylinder a plunger 
guide cup mounted in each cylinder stop means 
for retaining each plunger cup in its cylinder, 
means to rotate each pump plunger to adjust 
its effective stroke, a plurality of countershafts 
each mounted as a unit with a cylinder gearing 
between each Countershaft and its plunger ro 
tating means, means to detachably secure each 
cylinder on Said common casing a control ele 
ment in said casing a plurality of countershafts 
permanently housed in Said casing gearing be 
tween said countershafts and sald control ele 
ment a loose dog coupling disc detachably con 
nected to each countershaft in said casing and 
each Countershaft mounted in said detachable 
Cylinders, and a-common driving element in Sald 
Casing for the said pump cylinders. 

5. A multicylinder fuel injection pump com? 
prisingin combination a common casing a plu 
rality of pump cylinders each having suction and 
return passageS, a pump plunger h0used as a unit 
within each Cylinder, means to rotate each pump ? 
plunger to adjust its effective stroke, a plurality 
of Countershafts each mounted as a unit with 
a Cylinder, gearing between each Countershaft 
and itsplunger rotating means, means to detach 
ably secure each cylinder on Said common cas 
ing?a control element in said Casing, a plurality 
of countershaftspermanently housedin said cas 
ing gearing between said countershafts and said 
Control element, a loose dog Coupling disc detach 
ably"connected to each countershaft in sald cas 
ing and each countershaft mounted in said de 
tachable cylinders a common driving element 
in said Casing for the said pump cylinders, and 
spring rings embracing sald dog coupling dises 
and the adjacentends of the countershafts which 
are housed in Said Casing. - 

MAX HURST. 
OTTO BECK. 
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