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[ 5 7 ] ABSTRACT 

A hydraulic ram is assembled from a ?rst tubular 
member having a plug inserted in ?uid tight relation in 
one end thereof and a second tubular member, de?n 
ing the actuator rod of the ram, mounted for recipro 
cation in the ?rst tubular member with one end 
thereof adjacent the plug and the other end thereof 
extending beyond the open end of the ?rst tubular 
member. A second plug member is inserted in the ex 
posed end of the actuator rod in ?uid tight relation 
therewith and seal means is mounted in the ?rst tubu 
lar member adjacent its open end to prevent ?uid loss 
during reciprocation of the actuator. The plug in the 
actuator rod defines a piston surface therein against 
which ?uid supplied to the ram assembly, through a 
port in the ?rst mentioned plug, acts to extend the ac 
tuator rod. 

18 Claims, 1 Drawing Figure 
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HYDRAULIC RAM ASSEMBLY 

This'invention relates to a hydraulic ram assembly 
and more particularly to a simpli?ed cylinder and 
piston construction and a method for fabricating the 
ram assembly. 
The hydraulic rams which have previously been 

proposed in the art normally employ cylinders formed 
of tubular steel construction joined with steel end caps 
by rather elaborate constructions. Traditionally, these 
rams are relatively expensive to produce and require a 
substantial amount of machine work due to the high 
tolerances required in mating the various parts. Thus, 
the cylinder, actuator rod and piston must each be 
turned or milled, in order to assure proper ?t and slid 
ing movement therebetween. Further, in numerous ar 
rangements various elements of the hydraulic ram are 
either threaded together, thereby requiring ?nely con 
trolled threading operations or welded together, 
thereby requiring an additional skilled worker and ex 
cess and expensive equipment. 

Hydraulic rams of the above type are normally rela 
tively expensive and it is desirable to produce rams of 
high quality which are ef?cient in operation by a 
process which is economical. Consequently, as few a 
number of manufacturing steps as possible must be util 
ized to assemble the various parts. 

Accordingly, it is an object of the present invention 
to provide an ef?cient high ?uid pressure hydraulic 
ram device that may be readily assembled and variably 

mounted. 
it is another object of the present invention to 

fabricate a hydraulic ram by a process which is both 
simple and inexpensive to perform. 
Yet another object of the present invention is to pro 

vide a hydraulic ram which is relatively simple in con 
struction and relatively inexpensive and simple to con 
struct. 

Yet another object of the present invention is to 
fabricate a hydraulic ram by utilizing a minimum 
number of parts. , 

In accordance with an aspect of the present inven 
tion a hydraulic ram is fabricated by cutting a ?rst 
cylindrical tubular member to the desired length and 
expanding one end thereof so that that end has a larger 
inside diameter than the remainder of the tube. An an 
nular ?uid seal and wiper assembly is inserted in the ex 
panded end of the cylindrical tube and is held in place 
by a snap ring mounted in the tube. A second cylindri 
cal tubular member, having a smaller outside diameter 
than the inside diameter of the ?rst cylindrical tubular 
member is then cut to the desired length and one end 
thereof is expanded so that its outside diameter is ap 
proximately the same as the inside diameter of the ?rst 
tubular member. This second tubular member com 
prises the actuator rod of the completed hydraulic ram 
assembly and has a plug secured in ?uid tight relation 
with the non-expanded end thereof. The actuator rod is 
then inserted into the ?rst tubular member through the 
non-expanded end thereof with the plugged end of the 
actuator rod extending'through the seal member and 
beyond the expanded end of the ?rst tubular member. 
Thereafter, a plug, having an axially extending ?uid 
supply port-therein, is inserted in ?uid tight relation 

' with the unexpanded end of the ?rst tubular member so 
as to de?ne a ?uid chamber between that plug and the 
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2 
seal means in the expanded end of the ?rst tubular 
member. Fluid supplied to the interior of the ?rst tubu 
lar member through the port in its plug will ?ll the fluid 
chamber and the tubular actuator rod and this ?uid will 
act against the plug in the non-expanded end of the ac 
tuator rod to extend the rod. As the actuator rod is 
moved outwardly of the ?rst tubular member, which 
de?nes the cylinder of the hydraulic ram, the expanded 
end of the actuator rod acts as a guide and provides sta 
ble movement of the rod along a straight line path. 

_ The above, and other objects, features and ad 
vantages of this invention will be apparent in the fol 
lowing detailed description .of an illustrative embodi 
ment thereof, which is to be read in connection with 
the accompanying drawing wherein the single FIGURE 
is a sectional view taken along the longitudinal axis of a 
hydraulic ram assembly constructed in accordance 
with the method of the present invention. 

Referring to the drawing in detail, it will be seen that 
a hydraulic ram assembly 10 embodying the present in 
vention, as shown therein, includes an outer cylindrical 
tubular member 12 and an inner cylindrical tubular ac 
tuator rod 14 which is to be extended with respect to 
the tubular member 12, i.e. the cylinder of the ram as 
sembly, by ?uid supplied to the cylinder, as is more 
fully described hereinafter. 

In fabricating hydraulic ram 10, cylinder 12 is ini 
tially cut from a supply of steel tubing to the desired 
length for the completed ram assembly. The end 16 of 
tubing member 12 is then machined with an internal 
groove 18 which later receives a snap or retainer ring 
for the sealing member and bearing utilized in the ram 
assembly. After the grooving operation is completed, 
end 16 is expanded in a power press by a conventional 
process so that the interior diameter thereof is in 
creased with respect to the remainder of the tubing sec 
tion. It is noted that the interior surface 17 of tube end 
16 is grooved prior to the expanding process in order to 
take advantage of the inherent concentricity of the tub 
ing, which concentricity may be lost during the expan 
sion process. 
A bearing 20 is inserted within the tube end 16 for 

guiding actuator 14 during reciprocation in the 
completed ram assembly. The bearing is initially cut to 
the desired length-from a supply of tubing having an 
outside diameter which is approximately the same 
dimension as the inside diameter of the expanded sec 
tion 16. The cut bearing section is then swaged in a 
power press to increase and smooth its inside surface 
22 while simultaneously increasing its outside diameter 
so that it will interference ?t with the inner surface 17 
of end section 16. Alternatively, bearing 16 may be 
formed to slip ?t within tube section 16 to facilitate its 
repair or removal if necessary. In both cases and par 
ticularly where bearing 16 is slip ?t, the position of the 
vbearing is maintained by assembly 26 more fully 
described hereinafter. 
The surface 24 of bearing 20 and the entire inner sur 

face of tube 12 are then cleaned by a conventional 
degreasing process and a self-curing adhesive, which in 
the preferred embodiment is an anaerobic adhesive, is 
applied to the exterior surface of bearing 20. The bear 
ing is then inserted in the end 16 of tube 12 which tube 
is mounted in a press, and the assembly is permitted to 
cure until the adhesive is set. Therafter, the combina 
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tion seal, wiper and shap ring assembly 26 is inserted in 
end 16 to prevent ?uid loss through the open end 28 of 
the completed ram assembly. 
Assembly 26 includes an annular seal 30 which is 

placed in tube end 16 against the leading edge 32 of 
bearing 20. In one embodiment of the present inven 
tion a QUAD-X type seal obtainable from the Min 
nesota Rubber Company, Minneapolis, Minn. has been 
satisfactorily employed for this purpose. After seal 30 is 
seated, a wiper 34 is inserted in end 16 against the seal, 
which wiper is an annular polyurethane ring of conven 
tional construction that serves to remove any dirt on 

the actuator rod 14 when it is being retracted into 
cylinder 12. The wiper, in addition, acts as a back up 
washer about actuator 14 for high pressure applications 
and, since there is zero clearance between the wiper 
and rod 14, the wiper acts as a non-scoring centering 
device for the rod as it is retracted. 

After the wiper 30 is inserted an annular washer 36 is 
placed against the leading surface 38 of wiper 34 and a 
snap ring 40 is mounted in groove 18 to retain the as 
sembly of washer, wiper, seal and bearing in expanded 
tube end 16. The snap ring 40 is a conventional cadmi~ 
um plated steel ring such as those obtainable from the 
Waldes Kohinoor Company, Inc. 

Actuator rod 14 is fabricated either before or after 
the bearing 20 and seal assembly 26 are mounted in ex 
panded end 16 of tube 12. As seen in the drawing, ac 
tuator rod 14 is a cylindrical tubular member and this 
member is cut from a length of steel tubing having an 
outside diameter that is slightly smaller than the inside 
diameter of the non-expanded section of cylinder 12. 
The tube 14 is cut to substantially the same length as 
cylinder 12 and its exterior surface may thereafter be 
ground ,in a single pass to clean the surface and/or 
make it smoother for better sliding movement _ in 
cylinder 12. In the preferred embodiment of the 
present invention the outer surface of actuator rod 14 
is hard chrome plated and polished prior to insertion in 
cylinder 12 to provide the ram assembly with the look 
of a finely finished high quality product and to further 
improve the sliding movement of the actuator rod 
within cylinder 12. 

After tube 14 is cut and ground, the end 42 thereof is 
expanded in a power press so that its outside diameter 
is increased to substantially the same dimension as the 
inside diameter of the non~expanded portion of 
cylinder 12. In the completed ram assembly, as illus 
trated in the drawing, expanded section 42 of actuator 
rod 14 acts as a guide during movement of the actuator 
into and out of the cylinder 12. The section 42 
cooperates with bearing 20 to stabilize the movement 
of the actuator rod. In addition, surface 42 constitutes a 
wear surface for the actuator rod and its engagement 
with surface 44 of bearing 20 will de?ne the outermost 
limit of possible extension of actuator rod 14, since the 
bearing will prevent further lateral movement of the ac 
tuator out of cylinder 12. 

After end 42 has been expanded, a cylindrical solid 
steel plug 46 is cut from a supply of steel rod having a 
diameter substantially equal the inside diameter of ac 
tuator rod 14 and the exterior surface 48 of plug 46 and 
the interior surface 50 of actuator 14 are cleaned by a 
conventional degreasing process. The surface 48 is 
thereafter treated with a primer and a self-curing, 
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be disconnected from actuator 14 or cylinder 12 - 

4 
preferably anaerobic, adhesive and the plug is then in 
serted in the end 52 of actuator 14 in an interference 
fit. This assembly is then permitted to cure until the ad 
hesive has set. 

After the adhesive utilized to bond plug 46 to the sur 
face 50 of actuator 14 has set, the plug 46 and actuator 
rod 14 are cross-drilled to provide a bore 54 which ex 
tends entirely through the actuator rod 14 and plug 46 
along a line substantially perpendicular to the longitu 
dinal axis of the ram assembly. This bore acts as a 
mounting hole for the actuator rod in the completed 
hydraulic ram assembly. 
.When the actuator rod 14 and cylinder 12 are 

completely assembled, as thus far described, the actua 
tor rod is inserted into cylinder 12 through its end 58 
and through the seal assembly 26 until the end 52 of the 
rod extends beyond the end 28 of the cylinder, as illus 
trated in the drawing, With the cylinder and actuator 
thus assembled, a plug 60 is cut to the desired length 
from a steel rod supply having an outside diameter sub 
stantially equal to the inside diameter of tube end 58. 
The plug is then drilled with an axial port 62 in its in 
terior face 64. Thereafter, the interior surface of 
cylinder end 58 and the exterior surface of plug 60 are 
both cleaned by a degreasing process and a primer coat 
and self-curing anaerobic adhesive is applied to plug 
60. The plug is then press ?t in tube end 48 and per 
mitted to cure until the adhesive has set. 

After the adhesive utilized to bond plug 60 to tube 
end 58 has set, a work hole 66, corresponding to the 
work hole 54, is drilled through cylinder end 58 and 
plug 60. This hole receives a bolt or the like to mount 
the cylinder during use of the completed hydraulic ram 
assembly. 

After bore 66 is drilled, another bore 68 is drilled 
substantially perpendicularly to bore 66 with one end 
70 thereof in communication with bore 62. These bores 
permit entrance of hydraulic ?uid into the interior of 
the ?uid chamber 72 of the ram, which chamber is 
de?ned between the innermost surface 64 of plug 60 
and the seal 20. In the preferred embodiment of the 
present invention the bore 70 is provided with a port 
plug 74 secured in bore 70 by a self-curinganaerobic 
adhesive similar to that used in the other steps of the 
process. Plug 74 has an internally threaded bore 76 that 
is adapted to threadedly receive the ?tting on the end 
of a ?uid supply line (not shown). After the adhesive 
securing plug 74 in place is cured, the ram assembly is 
ready for operation. Plug 74 in addition; acts as a key to 
keep cylinder 12 and plug 60 in a ?xed relative position 
and resists any tendency of one to move relative to the 
other because it is engaged with both of these mem 
bers. 

In operation a ?uid supply line is connected to ?tting 
74 and ?uid is supplied to chamber 72 through the 
?tting and bore 62. Chamber 72 is ?lled and ?uid ?ows 
into the interior bore 78 of actoator l4 and acts against 
the interior surface 80 of plug 46. It is thus seen that 
plug 46 acts as the piston in the hydraulic ram assembly 
even though it is not itself within the cylinder 12 as 
would be the case in conventional ram constructions. 
Leakage of ?uid from the ram is prevented by the ?uid 
tight seal between plug 60 and tube section 58 and by 
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respectively, as the cross pins used to mount the two 
ends of the ram during operation of the complete as 
sembly engage both the plug and its associated tubular 
member. As a result, an equal force is applied to both 
the plugs and the tubes so that the cross pins will them 
selves act as safety pins to retain the cylinder plug 60 
and piston plug 46 within their associated tubular mem 
bers even under extreme shock and overloading condi 
tions. 

In another embodiment of the present invention it is 
contemplated that rod 14 may be formed with a plug 
secured in its end 42. In this embodiment, the plug in 
end 42 would act as the piston against which ?uid in 
cylinder 12 would act. The arrangement is ad 
vantageous in that a smaller amount or volume ofliquid 
is therefore required to actuate the cylinder. 

It is thus seen that a relatively simply constructed 
hydraulic ram assembly of exceptional quality is pro 
vided by a relatively simple fabricating process. The 
cost of performing the fabricating process described 
above is substantially reduced because of the utilization 
of press operations for the ends of the tubes, press 
fitting of adjacent parts and the use of adhesives for 
sealing and locking adjacent parts together in lieu of 
the more traditional and expensive operations of turn 
ing, milling, threading, welding and the like. 
Although an illustrative embodiment of the present 

invention has been described herein with reference to 
the accompanying drawing, it is to be understood that 
the invention is not limited to that precise embodiment 
and that various changes and modi?cations may be ef 
fected therein by one skilled in the art without depart 
ing from the scope or spirit of this invention. 
What is claimed is: 
l. A hydraulic ram assembly comprising a ?rst tubu 

lar member, plug means inserted in one end of said tu 
bular member in ?uid tight relation therewith and hav 
ing a port therein providing ?uid communication to the 
interior of the tubular member, a second tubular 
member de?ning the actuator rod of said ram and 
being reciprocally mounted in said ?rst tubular 
member, with one end thereof adjacent said plug 
means and the other end thereof extending from said 
first tubular member, and plug means inserted in said 
other end of the actuator rod in ?uid tight relation 
therewith, said ?rst and second tubular members being 
generally cylindrical members, and said one end of said 

, actuator rod being expanded to have a larger outside 
diameter than the remainder thereof, said outside 
diameter being substantially equal to the inside diame~ 
ter of said ?rst tubular member whereby said expanded 
one end of said actuator rod comprises guide means for 
the rod; the other end of said ?rst tubular member 
being expanded to have a larger inside diameter than 
the remainder thereof, and seal means mounted in said 
other end of said first tubular member, said seal means 
including a snap ring, an annular wiper ring mounted 
adjacent said snap ring and inwardly thereof with 
respect to said other end of said ?rst tubular member, 
and an annular sealing ring mounted adjacent said 
wiper, thereby to prevent ?uid loss from said ram as 
sembly during reciprocation of said actuator. 

2. The assembly as de?ned in claim 1 wherein said 
plug means in said actuator rod defines a piston surface 
in said actuator rod against which ?uid supplied to said 
ram assembly through said port acts to extend the rod. 
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6 
3. An assembly as de?ned in claim 2 wherein said 

seal means also includes an annular washer mounted 
between said wiper and said snap ring. 

4. An assembly as de?ned in claim 3 wherein said 
other end of said ?rst tubular member has an annular 
groove formed therein, said snap ring being mounted in 
said groove for retaining said wiper and sealing ring in 
said ?rst tubular member. 

5. An assembly as de?ned in claim 4 including an an 
nular bearing mounted in said other end of said ?rst tu 
bular member inwardly of and adjacent said annular 
sealing means for slidably receiving said actuator rod to 
guide said rod during movement thereof. 

6. An assembly as de?ned in claim 5 wherein said 
?rst tubular member includes an aperture therein in 
axial alignment with said port and a port plug secured 
in said aperture and said port for keeping said ?rst tu 
bular member and its associated plug means together. 

7. An assembly as de?ned in claim 6 wherein said 
port plug has an internally threaded bore communicat 
ing with said port and being adapted to be threadedly 
engaged with a ?uid supply line ?tting. 

8. An assembly as de?ned in claim 5 wherein said 
?rst tubular member and its associated plug means 
have a mounting aperture formed therein substantially 
perpendicularly of the longitudinal axis of said ram as 
sembly. 

9. An'assembly as de?ned in claim 8 wherein said ac 
tuator rod and its associated plug means have a mount 
ing aperture formed therein substantially perpendicu 
larly of the longitudinal axis of the ram assembly. 

10. An assembly as de?ned in claim 2 wherein said 
plug means are‘ secured to their associated tubular 
member by an anaerobic adhesive material. 

11. The method of making a hydraulic ram assembly 
comprising the steps of, expanding one end of a first 
cylindrical tubular ‘member, securing annular ?uid seal 
means in said one end, expanding one end of a second 
cylindrical tubular member having a smaller outside 
diameter than the inside diameter of said ?rst tubular 
member and comprising the actuator rod of said as 
sembly, securing a plug in fluid tight relation with the 
other end of said actuator rod, inserting said actuator 
rod into said ?rst tubular member through the other 
end thereof with said other end of said actuator rod ex 
tending through said seal means and beyond said one 
end of the ?rst tubular member, and securing a plug 
having an axially extending ?uid supply port therein in 
?uid tight relation with said other end of the ?rst tubu 
lar member, whereby ?uid supplied to the interior of 
said ?rst tubular member will act against the plug in the 
other end of said actuator rod to extend the rod while 
being retained in said ?rst tubular member between 
said seal and said plug in the other end thereof. 

12. The method as de?ned in claim 11 wherein said 
step of securing said annular ?uid seal means in said 
?rst tubular member comprises the steps of machining 
an internal groove in said one end of said ?rst tubular 
member prior to said expanding step, and after said end 
is expanded inserting an annular seal and an annular 
wiper adjacent said seal inwardly of said groove with 
respect to said one end of said ?rst tubular member and 
inserting a snap ring in said groove to retain said seal 
and wiper therein. 

13. The method as de?ned in claim 12 including the 
steps of inserting and securing an annular bearing in 
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said one end of said ?rst tubular member, after said end 
is expanded and prior to inserting said seal and wiper 
therein. 

7 14. The method as de?ned in claim 11 including the 
step of inserting a bearing in said one end of said ?rst 
tubular member after said one end thereof is expanded 
and before said sealing means is inserted therein, grind 
ing the surface of said actuator in one pass and chrome 
plating the actuator prior to insertion in said ?rst tubu 
lar member. 

15. The method as de?ned in claim 11 wherein said 
plugs are secured in their respective tubular members 
by applying an anaerobic adhesive to said plug prior to 
insertion in their associated tubular members and 
thereafter curing said adhesive. 

16. The method as de?ned in claim 11 including the 
step of drilling a mounting bore in said actuator and its 
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associated plug substantially perpendicularly of the 
longitudinal axis of the assembly. 

17. The method as de?ned in claim 11 including the 
step of drilling a mounting bore in said ?rst tubular 
member and its associated plug substantially perpen 
dicularly of the longitudinal axis of the assembly. 

18. The method as de?ned in claim 17 wherein one 
end of said ?uid supply port communicates with the in 
terior of said ?rst tubular member and the other end 
thereof is closed, said method including the steps of 
cross drilling said ?rst tubular member and its as 
sociated plug to provide a bore connecting said port to 
the exterior of said assembly and inserting a port plug 
in said bore for keying said ?rst tubular member to its 
associated plug and for providing a connection ?tting 
for the ?tting of a ?uid supply line. ‘ 

* * :0: * * ' 


