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This invention relates to valve lifters for operating pop 
pet valves and the like in response to movement im 
parted by an engine driven cam, and particularly to cylin 
ders for such lifters of the so-called hydraulic type. 
A design of such lifter which is in most common use 

today comprises a cup-shaped cylinder arranged up 
right on the cam of the engine and slidably ?tted with 
a plunger which rests on a body of oil in the bottom 
of the cylinder and transmits lifting movements of the 
cam to the poppet valve or its operating push rod. A 
spring interposed between the cylinder and plunger acts 
to‘ take up lash in the valve train following each lift 
stroke, with the result that the volume of the oil body 
below the plunger is increased, and additional oil for 
this purpose is allowed to pass into the lower end of 
the cylinder through a one-way passage in the plunger. 
This additional or make-up oil is contained in a reservoir 
either within or above the plunger. The bore of the cylin 
der has a close sliding ?t with the plunger to permit a 
controlled leakage of oil from the lower end of the 
cylinder during each cam, lift stroke, thereby providing a 
slight foreshortening of the lifter during each lift stroke 
to ensure its over-all length will not prevent full return 
movement of the valve or other device actuated by the 
lifter. 

Experience in the operation of such lifters, especially 
those in which the reservoir is supplied from the engine 
lubricating system, has shown that varnish-like material 
and other foreign particles from the oil tends to deposit 
more readily on those slidably ?tted surfaces of the 
plunger and cylinder bore which are not covered by the 
other. To prevent such deposits from becoming jammed 
or wedged between those surfaces and interfering with 
the necessary foreshortening of the lifter it has been 
the practice to relieve those portions of the cylinder bore 
and the guided surface of the plunger which would other 
wise slidably engage the other as the plunger moves 
inwardly of the cylinder. Such relief of the cylinder bore 
is required adjacent its inner or closed end and has here 
tofore been accomplished by either undercutting that 
end of the cylinder bore with a suitable boring tool in 
serted through the open end of the cup, or by counter 
boring that end of the tube before attachment of the 
cam engaging foot. Such machining operations have in 
creased the cost of such lifter cylinders, not only be 
cause of the time and tool expense involved, but as a 
result of wastage of metal which this method neces 
sitates. 

It is a principal object of this invention to reduce 
the cost of such a lifter cylinder by forming it of a 
plurality of concentric tubes and a foot portion, with 
the inner of the tubes terminating spacedly from the foot 
and the corresponding end of the outer tube being joined 
to the foot to thereby form such bore enlargement. 
The formation of the side walls in this manner from a 

plurality of tubes has a further advantage in making 
such cylinders which are also to be provided with an 
external annular groove adapted to communicate with 
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an engine oil supply passage and conduct such oil through 
a port'in the lifter cylinder wall to the reservoir. It is 
therefore a further principal object of the invention 
to form said outer tube in two axially spaced sections 
whose adjacent ends de?ne this groove and are joined to 
gether by the inner tube which forms the bore for 
the lifter plunger. 
H The means for carrying out these and other objects 
of the invention will be more readily apparent from 
the following description, having reference to the draw 
ing' wherein: 

Figure 1 is a longitudinal sectional view through a hy 
draulic valve lifter having its cylinder constructed in 
accordance with the invention. 

Figure 2 is a. transverse sectional view taken substan 
tially on line 2-2 of Figure 1. 

Figure 3 is a view similar to Figure 1 showing the 
same lifter modi?ed to provide the external annular 
groove about the cylinder between adjacent ends of two 
axially spaced outer tubes. 

Figure 4 is a transverse sectional view taken substan 
tially on the line 4—4 of Figure 3. 
The lifter shown in Figures 1 and 2 comprises a cup 

shaped cylinder indicated generally by the numeral 1 
in which a plunger 2-is slidably reciprocable and is 
adapted to rest on a body of oil contained in a pressure 
chamber 3 between the closed end Wall 4 of the cylinder 
and the plunger. A plunger return spring 5 is shown 
within this chamber 3 for biasing the plunger outwardly 
of the cylinder to take up lash between the engine cam 
(not shown) on which the cylinder rides and the engine 
valve or pushrod (not shown) which thrustably abuts 
the upper end of the plunger. 
The plunger 2, in the particular design shown, com 

prises, a cylindrical tubular member 6 plugged at its 
opposite ends by a check valve seat member 7 and a 
push rod seat member 8. The interior of the plunger 
forms a reservoir 9 which supplies the pressure chamber 
3 through a check valve controlled passage 10. The 
check valve controlling this passage is shown as a ball 
11 retained within a cage 12 held in place against the 
seat member 7 by the plunger spring 5. A lighter coil 
spring 13 biases the ball to its seated position closing the 
passage 10. The upper or push rod seat member 8 is 
also shown as having a passage 14 through which ex 
cess oil supplied to the reservoir h may be metered 
under the control of a “?utter” valve 15 loosely retained 
in the lower end of the member 8 by a ring 16. 
The plunger 2 is shown in its approximate mean op 

erating position longitudinally of the cylinder 1, with 
the slidably guided outer surface 17 of the plunger ex 
tending well into the pressure chamber 3. In other 
words, the upper portion of the chmaber 3 surrounds 
the lower portion of the plunger guided surface 17 to a 
su?icient height above the plunger lower end that even 
with the plunger positioned at the extreme upper end 
of its operative travel the bore 18 of the cylinder 1 
is never exposed to the oil in the pressure chamber 3. 
Any suitable means, such as an outspringing snap ring 
19 engaging a groove in the upper end of the bore 18, 
is provided for retaining the plunger and cylinder in as 
sembly when the lifter is removed from the engine. 

In accordance with the invention, the cylinder 1 has 
its side walls formed of concentric inner and outer tubes 
20 and 21, with the lower end of the outer tube being 
permanently and sealingly joined to the imperforate cam 
engaging disk or end wall 4 as by brazing indicated at 
22. As shown, this end wall piece is provided with an 
annular portion 23 extending into the outer tube to form 
a socket laterally locating the plunger return spring 5, 
and an abutment surface 24 which serves as a stop to 
limit extreme movement of the plunger inwardly of 
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the cylinder. The inner tube 20 lines the outer tube 21 
and treminates at its lower end 25 in spaced relation 
from the foot piece 4 to provide the same e?ect as 
obtained in the prior art by the aforementioned enlarge 
ment of the bore 18. The two tubes 20 and 21 are 
?xed to each other and sealed against escape of oil from 
the pressure chamber 3, as by coating their inter?tting 
surfaces with cooper or other suitable brazing material 
before assembly and then heating to effect a solid bond 
between them. 
The particular lifter shown is of the side fed type, i. e., 

the reservoir 9 is supplied with engine lubricating oil 
conducted to the bore (not shown) of the engine in 
which the cylinder is reciprocally guided. For this pur 
pose, the outer periphery of the outer cylinder 21 is 
provided with an external annular groove 26 adapted 
to maintain registry with a port in the cylinder guided 
bore, and connecting this groove with the interior of 
the plunger are aligned ports 27 and 28 in the respective 
tubes, overlapping internal and external grooves 29 and 
30 formed in the bore 18 and the plunger external sur 
face 17, and a port 31 in the plunger wall. 

In the modi?ed construction shown in Figures 3 and 
4, the single outer tube 21 is replaced by two axially 
spaced tubes 121 and 221, with the latter tube being 
connected to the cam engaging foot piece 4 at its lower 
end, and the axial space between the tubes 121 and 221 
de?ning the upper and lower extremities of the groove 
126. The inner tube 20 is identical with that of Figures 
1 and 2, and may be ?xedly and sealingly bonded to 
the two outer tubes by copper brazing in the same man 
ner, or by employing a su?iciently tight press ?t be 
tween their respective inter?tting surfaces and tack weld 
ing at various spaced points as indicated at 140. As 
will be appreciated, this form of my invention has the 
additional advantage over that shown in Figures 1 and 2 
of eliminating the step of machining the cylinder external 
groove, while retaining the advantages of eliminating 
the necessity of machining to provide the necessary relief 
for the lower end of the cylinder bore 18. 

I claim: 
'1. In a hydraulic valve lifter cylinder member having 

a tubular portion and a cam engageable foot ?xedly 
_ and sealingly connected to one end thereof, said tubular 
portion comprising concentric inner and outer tubes of 
di?erent lengths secured together with the foot adjacent 
end of said inner tube being spaced endwise of said foot 
to form a radial enlargement of the bore of said tubular 
portion, said outer tube having an external groove inter 
mediate the ends of said inner tube, said inner tube 
having a port communicating with said groove and open 
to the boreat a distance from said enlargement. 

2. In a hydraulic valve lifter of the type having a cup 
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shaped cylinder with a plunger axially reciprocable there 
in and de?ning a chamber for thrust transmitting fluid 
between the plunger and the end wall of the cylinder, 
said cylinder having its side walls constituted by a plural 
ity of tubes including an outer tube de?ning the lateral 
extremities of said chamber and an inner tube lining 
said outer tube outwardly of said chamber, said plunger 
slidably ?tting the bore of said inner tube and extend 
ing into said chamber throughout the operative range 
of movement of the plunger. 

3. In a hydraulic valve lifter having a generally cup 
shaped cylinder, a plunger reciprocable therein and a 
body of ?uid thrustably supporting the plunger from the 
end wall of said cylinder, said cylinder having its side 
walls constructed of a plurality of concentric tubes includ 
ing an outer tube terminating sealingly and ?xedly at 
one end with the cylinder end wall, and an inner tube 
lining said outer tube and spaced axially thereof from 
said end wall, said tubes being ?xed and sealingly bonded 
to each other against escape of ?uid therebetween from 
said body, said'plunger having a cylindrical external sur 
face slidably ?tting the bore of said inner tube adjacent 
said body and extending into said body beyond said bore 
throughout the normal operative range of plunger move 
ment. 

4. In a hydraulic valve lifter having generally cup 
shaped cylinder and plunger members in slidably nested 
relation de?ning a ?uid pressure chamber between their 
respective end walls and a ?uid reservoir interiorly of 
the plunger member, said cylinder member having its 
side walls constructed of a plurality of tubes of di?er 
ent lengths including two aligned outer tubes axially 
spaced from each other to de?ne a receiving groove there 
between for ?uid to be supplied to said reservoir from 
a source externally of the lifter, and an inner tube 
sealingly and ?xedly interconnecting said outer tubes, 
said inner tube having a side port connecting its bore with 
said groove for the passage of said externally’supplied 
?uid, one of said outer tubes extending beyond the pres 
sure chamber end of said inner tube and terminating 
?xedly and sealingly with the end wall of the cylinder 
member, said end of the inner tube being overlapped 
by the plunger member throughout the normal oper 
ative range of relative movement of the plunger and cylin 
der members. 
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