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- ACCUMULATOR RECOIL CYLINDER WITH OIL 
- FILM APPLICATOR 

BACKGROUND OF THE INVENTION 

This invention relates to a new and improved gas ac 
cumulator recoil and track adjuster system for crawler 
vehicles. More particularly, the invention is directed to 
a novel means for continuously lubricating the piston 
seals in a horizontally disposed accumulator recoil 
cylinder. . 

in rough terrain applications, crawler-type, earth~ 
working vehicles experience sudden impact loading 
which can cause sever damage to the track components 
unless means are provided to absorb track recoil and 
cushion the system. Also, under these conditions, nor 
mal wear on the rollers, idler wheel and other com 
ponents will decrease the tension in the track and ad 
justment will be required while in the ?eld. 

In the past, compression coil springs have been util 
ized in combination with a movable idler wheel as track 
recoil means. While the mechanical spring system has 
been somewhat successful in absorbing recoil, it has 
proven to be an extremely difficult system to adjust, 
particularly while in the field. The springs, sometimes 
preloaded to a force of approximately forty tons, 
require special tools for adjustment and present a 
hazard if the energy therein is accidentally released 
during maintenance. 
Another type of recoil means utilizes a piston and a 

compressed gas cylinder or accumulator in place of the 
aforementioned mechanical spring and also uses an in 
compressible ?uid system to provide facile adjustment 
of track tension. Such a system is shown in U.S. Pat. 
No. 2,837,380 to Mazzarins. 
While the gas accumulator recoil system shown by 

Mazzarins is effective, such designs could fail after a 
relatively short time due to gas leakage around the seal 
ing means for the piston contained within the gas 
cylinder. Due to the horizontal disposition‘ of the gas 
recoil cylinders which are generally used on crawler 
vehicles, the upper regions of the piston seals in the ac 
cumulators become lubricant starved and tend to dry 
out with consequent ineffectiveness and gas leakage 
therepast. 

2 
Other objects and advantages of the present inven 

tion will become apparent from the following descrip 
tion and claims. The accompanying drawings show by 
way of illustration the preferred embodiments of the 
present invention and the principles thereof which are 
considered to be the best mode contemplated for utiliz 
ing these embodiments. It is recognized that other em 
bodiments of the invention utilizing the same or 
equivalent principles may be used and structural 
changes may be made as desired by those skilled in the 
art without departing from the ‘present invention and 
the purview of the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is ‘a side elevation view of the track of crawler 
vehicle showing the recoil and adjuster means of the 
present invention in its operative orientation; 

FIG. 2 is a partially sectioned top elevation of the in 
stant recoil and adjuster means taken along the line II-— 
II of FIG. 1; 

FIG. 3 is a view similar to that of FIG. 2 but showing 
I a modi?ed embodiment of the present invention; and 
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This invention is principally directed to a gas'accu- ' 
mulator recoil system wherein the piston seals in a 
horizontally disposed accumulator cylinder will be 
thoroughly and continuously lubricated and will not 
dry out in use. 
One of the objects of this invention is to provide a gas 

accumulator track recoil system which utilizes an oil 
impregnated ?exible foam to provide a thin lubricant 
?lm on the entire inner surface of the accumulator 
cylinder to prevent leakage and to assure seal longevi 
ty. 
Another object of this invention is to provide a track 

. recoil and adjuster system which is readilyinstalled and 
adjusted in the ?eld. 

» Still another object of this invention is to provide a 
combination hydraulic track tension adjuster and recoil 
means which is sealed from foreign objects and, there 
fore, not susceptible to jamming. 
Yet another object of this invention is to provide a 

gas accumulator track recoil arrangement which is 
readily adapted to use in conjunction with standard 
track adjusting apparatus. ' 
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FIG. 4 is a sectional view of another modi?cation of 
the track recoil and adjuster means of the present in 
vention. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

FIG. 1 shows the track assembly of a typical crawler 
vehicle. The track 26 is driven by a sprocket wheel 10 
which is carried on the rear portion of the roller frame 
14 and is supported at the front of the vehicle by an 
idler wheel 1 1. The gas recoil and track adjuster system 
of the present invention is shown generally at 13 and 
comprises a horizontally disposed gas accumulator 28 
which is affixed by bracket means 12 to the track roller 
frame 14. The idler wheel 11 is slidably mounted upon 
the frame and is attached by means of a piston assem 
blage 22 to the recoil and adjuster arrangement 13. The 
idler wheel moves rearwardly whenever it encounters, 
with sufficient force, rough objects in the terrain. 
As is shown in FIG. 2, the preferred embodiment of 

the recoil and adjuster arrangement of the present in 
vention includes a horizontally disposed gas accumula 
tor cylinder 28 which is bolted at 18 to a track tension 
adjuster system shown generally at 16. This adjuster 
system employs a ?oating piston 20 and a rearwardly 
opening, high-pressure grease cylinder 23 which is sup 
ported in a tubular guide shroud 24. A ?tting 38 in the 
rear accumulator wall is provided for charging the ac 
cumulator cylinder with nitrogen gas, in the conven 
tional manner, to a pressure of approximately 1,300 
psi. A ‘vent is provided at 37 to prevent the creation of 
pressure conditions which might inhibit the movement 
of the pistons 29 and 20. 
The recoil system gas cylinder 28 receives a free 

floating piston 29 between the limits of one ?xed end 
wall 30 and one detachable end wall 32. The piston has 
bearing means 31 which coact with the cylinder wall to 
provide for accurate centering and sealing means, in 
the form of piston rings 40, are also provided. The ac 
cumulator wall 30 is provided with an aperture 33 
through which the extension 34 to piston 20 is 
received. The extension 34 operatively abuts the piston 
29. v 
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In accordance with the present invention, the accu 
mulator cylinder is ?lled during assembly with a ?exi— 
ble polyurethane foam 42 which is presaturated with 
lubricating oil. The particular polyurethane foam used 
in the preferred embodiment is polyester-based, low 
density and ?exible. However, one skilled in the art will 
readily recognize that other foams with comparable 
characteristics could be utilized without departing from 
the principles of this invention. Foams of low density, 
i.e., approximately two pounds per cubic foot, which 
are relatively unaffected by the lubricating oil used, 
and which have an uncompressed voidness in the 
vicinity of 97 percent so as not to signi?cantly diminish 
the gas cylinder volume,'can be utilized. In addition to 
the foam named, low-density Polyethylene foam, and 
Styreneacrylonitrile foam might also be used. 
When in use, the cylinder 28 is charged with nitrogen 

gas which ?lls the voids in the oil-saturated foam 42 
_ and biases the piston 29 towards the right as shown in 
FIG. 2. Capillary action, resulting from the cyclic com 

, pression of the foam by the recoil piston 29 disperses 
the lubricating oil uniformly throughout the entire 
body of foam and the inner surface of the cylinder 28. 
An oil ?lm is deposited on the interior walls of the 
cylinder which continuously provides adequate lubrica 
tion for the upper portions of the piston seals 40 in the 
horizontally disposed recoil system. 
A ?tting 39 is provided for the passage of high-pres~ 

sure grease 41 to the‘cylinder 23. The incompressible 
grease 41 forms a variable-volume ?uid piston which 
actuates the pistons 20 and 29 to provide tensioning for 
the idler wheel 11 and, in turn, the track 26. It will be 
readily appreciated that admission of grease to the 
chamber will increase track tension whereas 
withdrawal of grease will decrease said tension. These 
operations can be readily carried out in the field 
without requiring modi?cation of the gas pressure in 
the accumulator cylinder 28. 
When the crawler vehicle encounteres a rough ob 

ject in its path, the idler wheel and consequently the ad 
juster assemblage 22 and ?oating piston 20 are thrust 
against the recoil piston 29 with consequent compres 
sion of ,the gas and the foam in the accumulator 
cylinder 28. With each such movement, lubricating oil 
is uniformly dispersed throughout the interior of the ac 
cumulator cylinder in the previously-described 
manner. 

FIGS. 3 and 4 show alternate embodiments of the 
recoil and track adjuster system which are well suited 
for. inclusion of the novel principles of the present in 
vention. The embodiment of FIG. 3 differs from that 
shown in FIG. 2 in the manner of application of force to 
the recoil piston '29’. As shown, the adjuster piston 20’ 
does-not directly abut the recoil piston but rather abuts 
a body of incompressible ?uid 41’ such as grease 
which, in turn, abuts the recoil piston. One of the 
salient features of this arrangement is that, by using the 
liquid piston formed by the body of grease 41’, a 
distance differential is created between the adjuster 
piston and the recoil piston. The volume of the foam 
42' contained in accumulator cylinder being greater 
than that of the grease contained in the cylinder 23', an 
incremental leftward movement of the adjuster piston 
will produce a lesser leftward movement of the recoil 
piston. This has the obvious advantage of allowing a 
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4 
shorter recoil piston stroke for any given recoil force 
required, with consequent savings in accumulator 
cylinder size. 
The embodiment shown in FIG. 4 utilizes the oil-im 

pregnated polyurethane foam 42" in a conventional, 
directly-connected recoil and track adjuster system. In 
this embodiment, the gas cylinder and the grease 
cylinder 41." are combined into one housing 23" 
wherein the respective ?uids are separated by the 
piston 29". The piston rod 20” forms a direct connec 
tion between the idler wheel and the recoil piston. 

It should be noted that although the novel recoil and 
adjuster system of the present‘ invention has. been 
described herein in relation to a crawler vehicle, it is" 
apparent that said system has utility in any other type of 
arrangement wherein recoil and tension adjustment 
means are required. , 

While the preferred embodiments of the invention 
have been illustrated and described, it is to be un 
derstood that these embodiments are capable of varia 
tion and modi?cation and are not limited to the precise 
details set forth, but rather include such variations and 
modi?cations as fall within the scope of the appended 
claims. 

I claim: 
1. In a hydraulic recoil device for the track of a 

crawler vehicle; a gas accumulator cylinder operatively 
containing piston means, seal means between said 
cylinder and said piston means, recoil transmitting 
means operatively connecting said piston means to said 
track and resilient structural means within said accu 
mulator cylinder for dispersing lubricant to all portions 
of said seal means. 

2. The‘ hydraulic recoil device of claim 1 wherein . 
said recoil transmitting means includes means to adjust 
the tension in said track. 

3. The hydraulic recoil device of claim 1 wherein the 
axis of said accumulator cylinder is disposed horizon 
tally. 

4. The hydraulic recoil device of claim 1 wherein 
said resilient structural means include open-cell plastic 
foam means for dispersing lubricant-therethrough. 

5..The hydraulic recoil device of claim 4 wherein the 
plastic foam means is low-density polyurethane. 

6. The hydraulic recoil device of claim 4 wherein 
said plastic foam means has an uncompressed voidness 
of at least 97 percent. 

7. The hydraulic recoil device of claim 2 wherein 
said adjuster means includes a high-pressure grease 
cylinder operatively disposed between said accumula 
tor cylinder and said track and wherein the addition of 
grease to said grease cylinder increases the tension in 
said track and withdrawal of grease from said grease 
cylinder decreases the tension in said track. ' 

8. The hydraulic recoil device of claim 7 wherein 
said piston means is free-?oating within said accumula 
tor cylinder and wherein said grease in said grease 
cylinder forms a ?uid piston which acts directly upon 
said free-?oating piston means. ' 

9. The hydraulic recoil device of claim 6 wherein 
said accumulator cylinder and said grease cylinder 
have a unitary housing containing said piston means 
and wherein said piston means includes a piston rod 
means which is directly associated with said track. 
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10. In a hydraulic recoil device for the track of a 
crawler vehicle; a gas accumulator cylinder operatively 
containing piston means, seal means between said 
cylinder and said piston means, recoil transmitting 
means operatively connecting said piston means to said 
track, said recoil transmitting means including means 
to adjust the tension in said track, said tension adjusting 
means including a high-pressure grease cylinder opera 
tively disposed between said accumulator cylinder and 
said track wherein the addition of grease to said grease 
cylinder increases track tension and withdrawal of 
grease from said grease cylinder decreases tension, said 

' grease cylinder having a piston with a piston rod 
wherein said piston rod abuts said piston means in said 
accumulator cylinder and' resilient structural means 
‘within said accumulator cylinder for dispersing lubri 
cant to all portions of said seal means. 
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6 
11. In a hydraulic recoil device for absorbing recoil 

between two relatively movable members; a gas accu 
mulator cylinder operatively containing piston means, 
seal means between said cylinder and said piston 
means, recoil transmitting means for operatively con 
necting said piston means to one of said relatively 
movable members, said recoil transmitting means in 
cluding means for adjusting the spacing between said 
two members, and resilient structural means disposed 
within said gas accumulator cylinder for dispersing 
lubricant to all portions of said seal means. 

12. The hydraulic recoil device of claim 11 wherein 
said resilient structural means include open-cell plastic 
foam means for dispersing lubricant therethrough by 
means of capillary action. 

it * * * * 


