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This invention is directed to automotive pumps and 
particularly to pumps used in automotive devices for 
pumping fuel or providing a vacuum source or both. 

Automotive vehicles may utilize a mechanical fuel 
pump for providing a flow of fuel from the fuel tank to 
the carburetor of the automotive vehicle engine. Such 
mechanical pumps consist of a reciprocable member 
mounted in the pump housing and having one end in coin 
tact with an engine driven cam eccentric, the other end 
f the reciprocable member having a lost motion con 

nection to the fuel pump rod for actuating the diaphragm 
of the fuel pump. The pump diaphragm provides a mov 
able wall for the pumping chamber which is connected 
to the fuel tank by an inlet passage through the punp 
housing and to the carburetor by an outlet passage through 
the pump housing. The diaphragm is moved in a suc 
tion stroke by the reciprocable member for sucking fuel 
into the pump chamber. Simultaneously a spring is load 
ed in a manner such that when the reciprocable men 
ber moves in the opposite direction, the lost motion con 
nection to the diaphragm rod disconnects it from the dia 
phragm and the spring biases the diaphragm in a pumping 
stroke to force fuel from the pumping chamber into the 
outlet passage of the pump. 
Pumps of this type are operated by the reciprocable 

member during the intake stroke only and are operated in 
the pumping stroke by the biasing spring. The lost no 
tion connection between the reciprocable member and the 
diaphragm rod is such that if the spring fails to bias the 
diaphragm in the pumping direction because of build-up 
of pressure in the outlet fuel line, the reciprocable mem 
ber is free to oscillate back and forth with little or no 
operative contact with the diaphragm rod. Such a con 
dition occurs when the engine is idling and the fiow of 
fuel through the pump into the carburetor is at a mini 
mum. Under these conditions the biasing spring slowly 
moves the pump diaphragm in the pumping motion to 
displace the fuel as it is used by the engine. However, as 
the reciprocable member oscillates back and forth, the 
pump rod moves into the path of the reciprocable mem 
ber and is struck on each reciprocation by the recipro 
cable member. The contact of the reciprocable member 
with the pump rod provides a considerable slap which is 
very audible during idle conditions with low background 
noise. Furthermore, when the engine is idling, the pump 
rod is repetitiously struck by the reciprocating member 
when the pump diaphragm is moved to its fullest extent 
near or after the intake stroke and when the diaphragm 
is stretched and somewhat taut. Because of this situa 
tion, the slapping of the reciprocating member against 
the diaphragm rod produces a second drum noise effect on 
the taut diaphragm. Both the slapping and drun noise 
effects produce, during idle conditions, an unwanted 
amount of noise of the engine. 
A second type of automotive pump used in some auto 

motive vehicles utilizing vacuum operated accessories is 
a booster pimp for providing an additional source of 
Vacuum other than that provided by the intake manifold. 
This vacuum is utilized to operate vacuum operated acces 
sories such as windshield wipers and windshield washe 
devices when the manifold vacuum is low and insuff 
cient for effective operation of the vacuum accessories. 
Such booster pumps may be complete within themselves 
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or, as is often the case, may be combined for operation 
with the automotive fuel pump, such that the booster pump 
piston and the fuel pump diaphragm may be operated from 
a single reciprocating lever or push rod. However, in 
Such vacuum pump devices, there are times during idle 
or low speed operation of the engine when there is no uti 
lization of the vacuum accessory. At such times the 
piston of the booster pump is held by manifold vacuum 
in an extreme position and Substantially out of operative 
contact with the reciprocating driving member. How 
ever, the piston rod is never completely out of contact 
with the reciprocating member and because of a lost mo 
tion connection between the piston rod and the reciprocat 
ing member, the piston rod is only contacted by the recip 
rocating member at the end of its stroke. This contact 
provides a slapping noise similar to that present in the 
fuel pump operation. Similarly, the booster pump piston 
consisting normally of a thin metallic sheet provides a 
drunning or drum-noise effect when the piston rod is 
struck by the reciprocating member. 

Because of the noise effect produced by the character 
of the pump designs described above, it is the object of 
this invention to produce means for eliminating such un 
Wanted noise effects. 

it is another object of this invention to provide a noise 
dampening means in automotive pumps which reduces 
the noise produced by the contact made between the pump 
driving member and the driven parts of the pump. 

It is a further object of the invention to provide a noise 
Suppressor means to eliminate noises provided by the 
slapping of reciprocating parts together as well as those 
produced by a drum effect due to the design of the pump 
parts. 

It is a further object of the invention to provide a noise 
Suppressor means for eliminating unwanted noises during 
low speed operation of automotive pumps. 
The invention is in the use of a resilient bumper be 

tween the reciprocating driving means of an automotive 
pump and the driven pump rod such that the noise pro 
duced between the two is dampened. The resilient block 
is retained in a recess in which additional space is pro 
vided into which the resilient member is compressed and 
hard steel portions of the driving and driven members 
make contact to provide the full driving force for the 
pump. This result is established by providing a recess 
which encloses a large major part of the resilient member. 
The unenclosed portion of the resilient member provides 
a dampening means upon first contact of the driving mem 
ber with the driven member. This absorbs the slapping 
noise between the two members. However, as greater 
force is applied the driving and driven members to load 
the pumping spring, the resilient member is compressed 
into the recess until steel surfaces of the driving mem 
ber contact a hardened steel surface of the driven mem 
ber to provide a solid positive connection between the two 
members, which eliminates wear to the resilient member. 
FIGURE 1 is a schematic view of a vehicle having an 

engine utilizing a pump, in accordance with the invention. 
FIGURE 2 is a sectional view in elevation of a fuel 

pump mounted on the crankcase of the engine of FIG 
URE 1 and incorporating the invention. 
Fig JRES 3, 4 and 5 are enlarged sectionai views of 

the fuel pump rod in accordance with the invention. 
FIGURES 6 and 7 are sectional views of modifications 

of the invention. 
FGURE 8 is a partial sectional view in elevation of 

a piston booster pump utilizing the invention. 
FIGURES 9, 10 and 11 are sectional views of a por 

tion of the piston rod and actuating lever of the pump 
of FIGURE 8 in different positions of operation. 
FIGURE 12 is a view showing a modification of the 

invention of FIGURES 9 through 11. 
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FIGURE 1 schematically represents a vehicle 8 hav 
ing mounted therein an engine 12 for providing auto 
motive power to the vehicle. The engine E2 is of any 
well known design having an air filter 14 mounted on 
a carburetor 26, which in turn is mounted with its outlet 
connected to an intake manifold 18. Fuel is delivered 
to the carburetor 16 of the engine from a fuel tank 23 
through a fuel line 22 by means of a fuel pump 24, 
whose outlet line 26 is connected to the inlet of the 
carburetor 16. 
The invention is directed to the fuel pump 24, shown 

in FIGURE 1 and specifically in FIGURES 2 through 5. 
The pump 24, as shown in FiGURE 2, is mounted on 
the crankcase 28 of the engine S2. The mounting of 
the pump to the crankcase may be in any manner, such 
as by threaded studs extending from the crankcase 23 
through the flange portion 39 of the pump. The pump 
consists of a lever and spring housing 32, to which is 
connected a valve housing structure 34, to the top of 
which is fixed an inlet housing 36. The housing portions 
32, 34 and 36 are fixed to each other by machine screws, 
such as indicated at 38. The valve housing 34 consists 
of a cup-shaped structure in which is positioned a down 
wardly facing inlet valve 40 and an upwardly facing out 
let valve 42. A pump diaphragm 44 is fixed around its 
periphery between flange portions of housings 34 and 
32, respectively. The machine screws 38 are applied 
sufficiently tight as to press the peripheral edge of dia 
phragm 44 between the housing flanges with a force to 
form a fuel-tight seal. diaphragm 44 forms with the 
bottom of the cup housing 34 a pumping chamber 46. 
To actuate the diaphragm 44 in its pumping function, 
there is fixed to the diaphragm a pump rod 48. The 
:center portion of pump diaphragm 44 is held between 
a pair of metal plates 50 and 52, respectively, which are 
forced together between the spun-over end 5; of rod 43 
and a shoulder portion 54 of the pump rod. 
The other or lower end 459 of rod 48, as viewed in 

FIGURE 2, is positioned between the tines of a forked 
end 56 of a pump lever or rocker arm 58, which is pivot 
ally mounted for rotational movement on a pivot pin 69 
mounted in the housing 32. A bumper assembly 57 
embodying the invention is fixed to rod end 49. The 
other end 62 of lever 58 extends through an aperture 64 
in the crankcase wall and into contact with an engine 
driven eccentric cam 66. A spring 67 between a portion 
of housing 32 and a central portion of pump lever 58 
biases the lever 58 against the surface of cam 66. 
The forked end 56 of rod 58 provides a lost notion 

connection between the pump rod 48 and lever 58. The 
diaphragm assembly and rod 48 is biased upwardly, 
as shown in FEGURE 1, toward the bottom of the cup 
housing 34. Rotation of the eccentric cam 66 in a coun 
terclockwise direction will cause the pump lever 58 to 
undergo an oscillating or reciprocating movement. The 
pump spring 68 will be loaded or compressed when the 
forked end 56 of lever 58 strikes the bumper assembly 
57 as viewed in FIGURE 2 to move the pump rod and 
diaphragm downwardly in a suction stroke. As the 
pump lever 58 rotates counterclockwise due to the bias 
of ever spring 67, the pump spring 68 causes the bumper 
assembly 57 to follow the forked end 55 of lever 53, and 
the pump spring 68 moves the diaphragm in a pumping 
stroke. 
As the diaphragm 44 is moved up and down, as viewed 

in FIGURE 2, toward and away from the bottom of the 
cup housing 34, a pumping action takes place such that 
fuel is sucked from inlet line 22 into an inlet chamber 
78 in the inlet housing 36. Fuel from chamber 7G is 
forced through apertures 72 in the bottom of the cup 
housing 34, past the inlet valve washer 74 into the 
pumping chamber 45. Upon the upward movement of 
diaphragm 44, as viewed in FiGURE 2, under the bias 
of pump spring 63, the fuel in charnber 46 is forced 
through apertures 76 through the bottom of the cup 
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4. 
housing 34 past the outlet valve washer 78 and into an 
outlet chamber 79, from which the fuel is forced through 
the outlet line 26 into the fuel bowl of carburetor 5. 

In pumps of the type described in FIGURES 1 and 2, 
there is a problem of noise during low engine and idling 
speeds. One source of the noise is the contact between 
the forked end 56 of lever 58 and the bumper assembly 
57 of the pump rod 48. During idle and low speed 
operations of the engine, the fuel demands of the engine 
2 are small and accordingly the fuel flow through the 

outlet line 25 to the carburetor is at a minimum. How 
ever, the reciprocating lever 58 and the driving can 66 
continue to operate, but because of the Small fuel flow 
from chamber 46, the diaphragm 44 and rod 48 will not 
closely follow the movement of the forked end 56. Be 
cause of its lost motion connection the forked end of 
lever 58 will leave the bumper assembly and move inde 
pendently of the rod 48. On each oscillation of lever 58 
in a clockwise direction as viewed in FIGURE 2, the 
forked end 56 of lever 58 will meet the bumper assembly 
57 of rod 43 traveling upwardly and produce a bumping 
noise. A further noise source is also created at this time 
during small fuel consumption and low engine Speed. 
When the forked end 53 of ever 58 strikes the bumper 
assembly 57, the diaphragm 44 is in its downward ex 
tended position. In this position, the diaphragm is 
stretched and the striking of lever end 55 against the 
bumper 57 is transmitted to the diaphragm to produce 
a dull drumming noise which is as objectionable as the 
bumping noise between the lever end 56 and the bumper 
assembly 57. 
The provision of a resilient bumper between the driving 

member and the driven member is not sufficient. The 
driving reciprocating member is one which, through the 
pump rod, must load a spring which may require a force 
up to 40 pounds. in some booster pumps, however, where 
both the booster piston and the fuel pump diaphragm 
springs are loaded simultaneously, the total force required 
may be up close to 100 pounds. This force exerted on 
a resilient bumper quickly reduces the life of the bumper 
since the elastic limits of such resilient materials as rubber 
or suitable plastics are exceeded. Furthermore, the travel 
of the fuel pump diaphragm for the booster pump piston is 
rather critical, as it is necessary that the amount of com 
pression of the resilient member be the same from pump 
to pump so that the full intake stroke of each pump can 
be realized to obtain optimum pumping efficiency. How 
ever, with the known rubbers and piastics which lend 
themselves to this use, the resiliency and compression of 
these materials is not constant. 

Accordingly, there is a need to provide between the 
driving and driven members of an automotive pump, a 
means which will provide a noise dampener, which can 
withstand the high forces required for the pumping action 
and also provide a ful displacement of the pumping mem 
ber during the intake stroke. 
One well known bumper assembly, which has been used 

consists of a resilient rubber washer placed between a 
pair of phenolic washers, in which the rubber washer is 
used to absorb the impact of the lever end 56 striking the 
bumper assembly. The phenolic washers provide a wear 
life and resistance to the force exerted between the ever 
58 and the bumper assembly. Over a period of time, 
this type of bumper assembly has not been completely 
satisfactory. The demands on such a bumper assembly 
is enormous, when it is considered that the lever end 56 
strikes the bumper assembly millions of times during the 
life of the fuel pump. An assembly as described provides 
a fair amount of life and wear but does not solve the 
noise problem nor that of extended life. 

in accordance with the invention then there is shown 
in FIGURES 3, 4 and 5 a bumper assembly which meets 
the requirements for successful operation. This novel 
buiper assembly consists of a hardened steel cup-shaped 
washer 36 tightly press-fitted onto the end of the pump 
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rod 48 and in abutment with the rod end 49 which is in 
the form of a nail head. The washer 80, as shown in 
FIGURE 3, has a cupped central portion 82, into which 
there is positioned a fuel and oil resistant rubber washer 
or block 84. The washer 84 is also tightly pressed onto 
the end of rod 43 and held in position by this resilient 
press-fit. The outside diameter of the resilient washer 
84 is slightly less than the inside diameter of cup 82 of 
the washer 88. In fact, in one operative bumper assem 
y of the type described, the difference between the diam 

eters is in the order of 0.025'. Also, the resilient washer 
84 has a height slightly greater than the depth of cup 82 
so that, as shown in FIGURE 3, the top surface of washer 
34 extends above the top surface of the steel cup washer 
8. In the operative pump model described above, the 
resilient washer 84 extends above the top surface of 
washer 8 by an amount in the order of 0.012'. Washer 
34 is made of a synthetic rubber material, Such as 
neoprene which is resistant to any action of hydrocarbon 
fuels or oils and greases. Thus, it retains its diaensional 
shape during the operation of the pump. 

in operation, the novel bumper assembly 57, shown in 
FGURES 3, 4 and 5, is such that when the pump lever 
end 56 strikes the bumper assembly 57, it will strike the 
upper surface of the neoprene washer 84 first (FIGURE 
4). During low speed or idle operation of the engine, 
when the lever end 56 continues to slap or bump the 
bumper assembly 57, the rubber washer will absorb any 
noise and prevent transmission of the contact to the dia 
phragm 44 to aiso eliminate the drum action noise. How 
ever, if pinping action is required by the diaphragm 44 
and the rod 43 is to be moved against the bias of spring 
68, the rubber washer 34 will be pressed by the additional 
force of ever end 56 into the cup recess 32 and the lever 
end 55 will contact the hard steel upper surface of washer 
8 to transmit the required pumping force to the dia 
phragm 44, as represented in FGURE 5. The spacing 
between washer 84 and the inner wall surface of the cup 
recess 82 provides space which permits the washer to 
expand as it is compressed by lever end 56. 
At high speed operation of the engine and the fuel pump 

24, the lever end 56 strikes the bumper assembly 57 often 
and with great force. At this time there is little chance 
for the rubber washer 84 to absorb all of the noise but 
because of the high speed operation of the engine, the 
noise level is great and the noise made by the lever 58 
and bumper assembly 57 is lost. During operational 
speeds of the engine above low speed, fuel consumption 
is in amounts requiring a steady operation of the fuel 
pump. The steel Surface of washer 80 take the greater 
annount of the force of lever 53 required to load spring 
63. The compression of the rubber washer 84 into the 
cup recess 82 never extends the rubber beyond the elastic 
limit of the rubber material. Thus there is no fatiguing 
of the rubber which would cause it to harden and lose 
its resilience. Also, the full force of lever 58 is never 
applied to the rubber washer 84 which results in greater 
life for washer 84 than it would have if it did not have 
the protective recess 32. 
FIGURE 6 discloses a modification in which the hard 

steel washer 85 has a different cross sectional configura 
tion than that shown in FiGURES 3 through 5. The 
inner surface of the recess of washer 86 has a coaica 
shape as indicated at 88, to provide space into which the 
resilient washer $4 can be compressed. 
FIGURE 7 shows a further modification in which the 

resilient rubber washer 84 is mounted on a central stud 
94 of a hard steel washer 96. In this modification there 
is no recess to confine the resilient washer 84 and it may 
expand freely. The stud 94 of washer 96 will make con 
tact with the lever end 56 when the washer 84 has been 
compressed out of the way. 

All of the modifications shown in FIGURES 3 through 
7 are those in which the resilient washer provides at low 
speed operation of the engine, a noise absorbing cushion 
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6 
between the lever end 56 and the stem 48. The initial 
shock between these two parts of the pump is taken up 
by the resilient cushion and minimizes the objectionable 
noises experienced in pumps of this type as described. 
The invention also comprises means, such as the hard 
steel washers 36, 86, and 96, for applying required forces 
to the pump stem 48 without exposure of the resilient 
cushion to these forces. The resilient noise absorbing 
material is moved out of position and the greater forces 
for pump operation are directed onto the hard steel wash 
ers. This a rangement eliminates wear from the resilient 
cushion and provides long life. Furthermore, the resilient 
material is not stretched beyond its elastic limit and thus 
retains its resiliency over a greater period of life. 
FIGURES 8 through 12 show the adaptation of the in 

vention to a piston booster pump. FIGURE 8 shows 
the piston booster pump of a known design except for 
the novelty of the invention involved. The pump in FIG 
URE 8 is schematically shown and will be only briefly 
described to provide an understanding of the invention. 
The pump consists of a fuel pump portion indicated by 
the reference 56, which consists of a diaphragm 102 con 
nected to a pump rod 164 and biased in a pumping direc 
tion by a punp spring 66. The operation of this fuel 
pump 66 is by means of a pump lever or rocker arm 3 
and similar in operation to that of the fuel pump de 
scribed in FIGURE 2. The actuating pump ever 08 is 
journaled in a housing 39 provided with a cam follower 
or shoe ii) at the end of the lever 68, which is adapted 
to extend into the engine crankcase. The shoe () is 
biased into contact with an engine driven can by a lever 
Spring i2 and in the manner described for the pump 
ever 53 of the Strictire of FIGURE 2, 
The booster pump portion E4 is shown in FIGURE 8 

as extending below the pump ever 163 and consists essen 
tially of a piston cylinder i16 formed from an open recess 
in the lever housing 39 and in which there reciprocates 
a vacuum pump piston S. Piston E3 consists of a 
metal plate 159, to which is fixed a second cup-shaped 
plate 20 having a peripheral flanged portion. Between 
the fiange of plate E26 and the plate E9 there is posi 
tioned a resilient piston ring 22 forming a tight sliding 
fit with the inner wall of cylinder 6. An actuating 
piston rod 24 is attached at its lower threaded end, as 
viewed in FIGURE 8, by a nut and washer assembly 26 
to the piston plates 120 and Si 9. A pump spring 23 is 
positioned between the adjacent surface of pump plate 
19 and an inner cup formation 139 of a valve housing 
32. The valve housing 32 and pump piston i8 pro 

vide between them and with cylinder Si6 a vacuum pump 
ing chamber 134. Within the housing 132 and leading 
into pumping chamber 34 is an inlet valve assembly 36 
and an outlet valve assembly 133. In operation the en 
gine driven eccentric cam provides clockwise and counter 
clockwise oscillation of the pump lever {S in the manner 
described for the structure of FIGURE 2, The end 40 
tof pump lever 93 is bifurcated or forked so that it 
Straddles the fuel pump rod {4. A bumper assembly 
42 is positioned between the lever end 40 and the lower 
end of pump rod C4, as shown in FIGURE 8. The outer 
portion of lever end 40 abuts the upper end of piston rod 
124 so as to actuate the piston 58 in its pumping opera 
tion. As viewed in FIGURE 8, the clockwise rotation 
of pump lever end 49 forces the fuel pump rod 104 and 
the piston rod 24 downwardly so as to load the fuel 
pump spring ité5 and the booster pump spring 28. The 
bifurcated end 40 of lever 188 provides a lost motion 
connection between lever 83 and the rod 1824. This 
permits the punap lever 583 to leave the bumper assembly 
142 of rod 4 and permits the rod 104 and pump dia 
phragm i62 to independently follow the lever 88 under 
the bias of spring 96. 

In a similar manner, the booster pump piston rod 24 
is free to travel upwardly under the bias of spring 23 de 
pending upon the conditions of operation of the booster 



8,186,349 
7 

pump. In operation, the booster pump is one which 
pumps air from a vacuum driven accessory of the vehicle 
when the accessory is placed in use. If, however, the ac 
cessory is not in use, there is no need for the action of 
the booster piston E8. The well known connection of 
such a booster pump into the vacuum system is such that 
the pumping chamber 34 is connected to the inlet mani 
fold of the engine and is exposed to the vacuum condi 
tions of the inlet manifold. During times when the vac 
uum operated accessory is not in use and there is no need 
for a pumping action of the booster pump, the manifold 
pressure in chamber 34 sucks the piston 558 downwardly 
against the bias of spring 128 and thus takes the piston 
rod 124 out of operative contact with the lever end ié6. 
This, then, minimizes wear between the lever 48 and 
the end of rod 24. However, under most conditions of 
engine operation, spring 28 will bias the end of rod 224 
into the path of lever end 140 at its furthest clockwise 
position and when the vacuum accessories are not in use. 
Thus, the lever end 46 will repeatedly contact the end 
of rod 124 at its extreme stroke. This provides again 
a slapping action of the lever end i48 against the end of 
rod É24, as well as a drum noise, since the contact be 
tween the lever and rod is transmitted to the piston plates 
E19 and 20. For these reasons, during idling and low 
speed operation, when the vacuum accessories are not in 
use, the booster pump section also provides unwanted 
slapping and drum noises. 

In accordance with the invention then, a resilient block 
144 is inserted within a recess A46 (FIGURE 9) in the 
upper end surface of the piston rod 524. The resilient 
rubber block 44 has a greater height than the depth of 
recess 46 so that the block 44 extends above the sur 
face of the end of rod 124 and to an amount in the order 
of the dimension described above for block 84. The 
lower portion of recess 46 provides a tight fit around 
the lower portion of block 44 so as to retain the block 
within the end of piston rod 24. To provide space into 
which the block 144 may be compressed, the inner Sur 
face of recess 46 is flared outwardly at its upper por 
tion and as indicated at 47. Thus, when the lever end 
40 strikes the block 44, the noise of contact is deadened 
by the resilient block and as greater force is applied the 
rubber block 44 is compressed into the recess 46 and 
is allowed to occupy the flared space 47 of the recess. 
This is shown in FIGURE 11. At this point, the lever 
end 40 contacts the hardened steel upper surface of the 
rod 24 to provide a steel against steel contact. This 
allows the full force of the lever 168 to be applied against 
the rod without unduly compressing the rubber 544 which 
would otherwise be extended beyond its elastic limit with 
a resulting loss of life of the rubber. The use of the 
resilient block 44 in the upper end of piston 24 then 
eliminates the shock of first contact between the lever 49 
and rod 24 and minimizes the slapping noise as well as 
the drum action of the contact on the piston plates 19 
and 220. At high speed, however, where the action of 
lever arm 46 against the end of piston rod 124 is at a 
maximum, the engine noise level is so high that noise of 
this contact is lost or not critical. 
FIGURE 12 shows a modification, in which the resilient 

washer or block is of a ball or spherical configuration, as 
indicated at 188. The recess 96 at the end of rod 124 
is also spherical, but of a larger diameter than that of the 
spherical block 88 to allow space into which the resilient 
ball can be compressed. FGURE 12 shows the ball 
A83 in recess 9) as the pump lever contacts the ball. 
The invention as set forth above, provides a solid link 

age between the reciprocable pump lever and the pump 
rod, when the resilient block is pressed out of the way. 
This results in a uniformity in pump stroke from pump 
to pump as the linkage depends on rigid metal structures 
which can be accurately reproduced and not on a resilient 
link of variable compressibility. This feature lends itself 
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3 
to mass production of fuel pumps, where an optimum 
length of pumping stroke can be maintained. 
We claim: 
A. An automotive pump comprising a housing including 

a pumping chamber, a movable element forming a wail 
of said pumping chamber, means forming inlet and out 
let passages in fluid communication with said pumping 
chamber, check valve means in said passages, Spring means 
biasing said movable element in one direction, and means 
for Inoving said movable element in an opposite direc 
tion against said spring means bias, said last means in 
cluding a member mounted within said housing for recip 
rocable movement along a path, an actuating rod co 
nected to said movable element and having a porticil 
biased by said spring means into said path of said recip 
rocable member, a noise suppressor means fixed to said 
rod portion and including a mass of resilient plastic ma 
terial between said rod portion and said reciprocable 
member to be compressed when said rod portion and said 
reciprocable member come together, and a generally rigid 
retainer for said resilient mass formed with a recess in 
which the resilient mass is seated with a portion of the 
mass extending from the recess when uncompressed, said 
recess having a volume greater than the volume of the por 
tion of the resilient mass in the recess when uncompressed 
and being sufficient to receive the entire mass when com 
pressed by the rod portion and said reciprocable member 
coming together, said retainer providing a solid connec 
tion between said rod portion and said reciprocable mem 
ber when said resilient mass has been compressed within 
said recess. 

2. An automotive pump comprising a housing includ 
ing a pumping chamber, a movable element forming a wall 
of said pumping chamber, means forming inlet and outlet 
passages in fluid communication with said pumping cham 
ber, check valve means in said passages, spring means 
biasing said movable element in one direction, and means 
for moving said movable element in an opposite direc 
tion against said spring means bias, said last means in 
cluding a member mounted within said housing for recip 
rocable movement along a path, an actuating rod con 
nected to said Inovable element and having an end biased 
by said spring means into said path of said reciprocable 
member to be driven thereby against said spring bias, a 
noise suppressor means including a block of resilient plas 
tic material, a retainer fixed to said actuating rod end and 
mounting said resilient block between said rod end and 
said reciprocable member, said resilient block having a 
surface facing and extending into said path of said recip 
rocable member to be struck thereby when said rod end 
and said reciprocable member come together, said retainer 
having a circumferential portion spaced from said block 
Surface in a direction away from said reciprocable mem 
ber and along said path thereof, said circumferential por 
tion extending about the outer periphery of said block 
with at least a portion of the circumferential portion 
spaced from the block in a lateral direction away from the 
longitudinal axis of said rod to provide a space into which 
said block is compressed when said rod end and said recip 
rocable member come together whereby said reciprocable 
member will strike said circumferential portion to drive 
Said actuating rod upon compression of said block. 

3. The invention of claim 2 wherein said retainer com 
prises a cup-shaped washer enclosing part of said resilient 
block and said retainer portion includes a flanged lip of 
said washer having a surface normal to said path of said 
reciprocable member to be struck thereby. 

4. The invention of claim A, wherein said retainer com 
prises the extremity of said rod end and said recess ex 
tends axially into said rod from the end surface of said 
rod end, said retainer portion includes said rod end sur 
face, and said resilient block fitted within said recess with 
said resilient block surface extending beyond said rod 
end Surface. 

5. An automotive pump comprising a housing includ 
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ing a pumping chamber, a movable element forming a wall 
of said pumping chamber, means forming inlet and outlet 
passages in fluid communication with said pumping cham 
ber, check valve means in said passages, spring means 
biasing said movable element in one direction, and means 5 
for moving said movable element in an opposite direction 
against said spring means bias, said last means including 
a member mounted within said housing for reciprocable 
movement along a path, an actauting rod connected to 
said movable element and having an end biased by said 
spring means into said path of said reciprocable member 
to be driven thereby against said spring bias, a noise Sup 
pressor means including a block of resilient plastic ma 
terial, a retainer fixed to said rod end and mounting said 
resilient block between said rod end and said reciprocable 
member, said resilient block having a surface normal to 
and extending into said path of said reciprocable member 
to be struck thereby when said rod end and said recip 
rocable member come together, said retainer having a cir 
cumferential portion with a hardened steel surface sub 
stantially parallel to said block surface and spaced there 
from in a direction away from said reciprocable member 
and along said path thereof, said circumferential portion 
extending about the outer periphery of said block with at 
least a part of the circumferential portion spaced from the 
block in a lateral direction away from the longitudinal axis 
of said rod to provide a space into which said block is 
compressed when said rod end and said reciprocable mem 
ber come together whereby said reciprocable member will 
strike said circumferential portion to drive said actuating 
rod when said block is compressed. 

6. An automotive pump comprising a housing includ 
ing a pumping chamber, a movable element forming a wall 
of said pumping chamber, means forming inlet and outlet 
passages in fluid communication with said pumping cham 
ber, check valve means in said passages, spring means 
biasing said movable element in one direction, and means 
for moving said movable element in an opposite direction 
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against said spring means bias, said last means including 
a member mounted within said housing for reciprocable 
movement along a path, an actuating rod connected to 
said movable element and having an end biased by said 
spring means into said path of said reciprocable member 
to be driven thereby against said spring bias, a noise Sup 
pressor means including a block of resilient plastic ma 
terial, a retainer fixed to said rod end and having a recess 
enclosing a part of said resilient block between said rod 
end and said reciprocable member, said retainer recess 
being larger than said enclosed block part, said resilient 
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10 
block having a portion extending beyond said recess with 
a surface in the path of said reciprocable member to be 
struck thereby when said rod end and said reciprocable 
member come together, said retainer having a portion 
Spaced from said block surface in a direction away from 
Said reciprocable member and along said path thereof, 
whereby said reciprocating member will compress said 
resilient block into said recess and strike said retainer 
portion and drive said actuating rod. 

7. An automotive pump comprising a housing including 
a pumping chamber, a movable element forming a wall 
of said pumping chamber, means forming inlet and outlet 
passages in fluid communication with said pumping cham 
ber, check valve means in Said passages, spring means 
biasing said movable element in one direction, and means 
for moving said movable element in an opposite direction 
against said spring means bias, said last means including a 
member mounted within said housing for reciprocable 
movement along a path, an actuating rod connected to 
said movable element and having an end biased by said 
spring means into said path of said reciprocable member 
to be driven thereby against said spring bias, a noise sup 
pressor means including a block of resilient plastic ma 
terial, a retainer fixed to said actuating rod end and 
mounting said resilient block between said rod end and 
said reciprocable member, said resilient block having a 
surface facing and extending into said path of said recip 
rocable member to be struck thereby when said rod end 
and said reciprocable member come together, said re 
tainer having a circumferential portion spaced from said 
block surface in a direction away from said reciprocable 
member and along said path thereof and comprising a 
washer having a central stud press-fitted to said rod end 
and having a surface normal to said rod, said resilient 
block being fitted to and enclosing said stud and having 
a portion thereof extending beyond said stud surface, 
whereby said reciprocable member will strike said cen 
tral stud to drive said actuating rod upon compression of 
said block. 
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