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(57) Abstract

A track adjusting flow controlling mechanism (34) sets the optimum tension or “controlled sag” in the endless track (28) of
a track type vehicle (10). A piston (70) and associated valve assembly (86) control flow of pressurized fluid to. a track adjusting

| cylinder (48). Movement of the piston (70) tensions the track (28) with substantially no sag (“S") and subsequent retraction of the

piston (70) provides correct track tension with an optimum track sag (”S"). Supply of pressurized fluid to the piston (70) and
valve assembly (86) is controlled by the vehicle operator from the operator’s station (16). Conventional track adjusting operations
require considerable time and effort and are often an undesirable task. In view of this, the adjusting task is often neglected with
the resulting rapid wear of the track and related components. The subject track adjusting mechanism (32) provides a quick and

simple operation to provide proper track adjustment.
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Description

Track Adijuster Flow Control Mechanism

Technical Field

This invention relates to a track adjusting
assembly for providing optimum tension in the track of
a track-type vehicle and more particularly to a flow
control mechanism which controls flow of pressurized
fluid to the track adjusting assembly.

Background Art
- Self-laying track~-type vehicles utilize

endless loop track assemblies to support and propel
the vehicle. The track assembly is typically driven
by a toothed sprocket, supported by a plurality of
roller wheels, and guided and reversed by one or more
large idler wheels. In order to operate effectivély,
the endless loop track assembly must be tensioned to a
specific force. This tension force must be maintained
within optimum limits to prolong the useful life of
the track assembly.

If the tension force on the track assembly
is lower than optimum, the track becomes slack and
sags excessively between the drive sprocket and the
idler wheel. Such excess slack produces accelerated
wear of the track and associated components and
generates undesirable noise levels. Excess slack can
also cause the track to become disengaged from the
drive sprocket. Higher than optimum track tension
force produces a tight track which is also detrimental
to long track life. An excessively tight track also
produces accelerated wear and can cause fracture of
the track and related components. '
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Conventional track adjusting mechanisms and
procedures require the machine operator, or a separate
maintenance person, to manually measure the track sag
and then manually adjust the sag accordingly. Such
procedures generally require removal of a cover plate
to gain access to the track adjusting mechanism. The
adjusting mechanism is conventionally a small track
adjusting fluid cylinder, into which a_' '
non-compressible fluid is applied by a manually
operated pump. Proper track tensioning by this
procedure often requires several track measurements
and fluid applications. Should the track
inadvertently become over tightened by this process, a
separate procedﬁre is necessary to drain off some of
the excess pressure in the track adjusting fluid
cylinder. 7

Because of the time and effort required to
properly adjust the track using the above noted '
procédures, track adjustment is often neglected. The
working environments and inclement weather often make
the track adjustment task an unpleasant one, whlch
also promotes neglect of the procedure.

One type of track tensioning apparatus,
which does not require the manual manipulations set
forth above, is disclosed in U.S. Patent No. 4,681,376
issued July 21, 1987, to Peter Riml. The apparatus in
this patent includes two fluid cylinders 7
interconnected by a fluid passage with a floating
piston positioned in the rear fluid cylinder. The
piston divides the rear cylinder into two chambers,
and a source of fluid pressure is connected to the
rear chamber. The source of fluid pressure includes a
control valve, a plurality of fluid conduits, and a
plurality of check and throttle valves. The floating
piston has a spring loaded check valve which opens
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when pressurized fluid is applied to the chamber
behind the piston. Pressurized fluid flows through
the floating piston into the forward chamber and into
the forward fluid cylinder. Because of a differential
pressure within the rear cylinder, the floating piston
is forced to move toward the forward cylinder and
displaces a track chain tensioning piston within the
forward cylinder in order to tension the track chain.
Subsequent interruption of the pressurized fluid to
the floating piston, and reward movement of the chain
tensioning piston relaxes the track chain to its
adjusted condition. Although this apparatus would
appear to function satisfactorily to set a desired
tension in a track assembly, it includes a rather
complex hydraulic circuit having a 1argé number of
check valves, throttle valves and fluid lines. |
Another type of track tensioning apparatus
for hydraulically tensioning the chain of a '
tracklaying vehicle is disclosed in U.S. Patent No.
3,647,270 issued March 7, 1972, to Ernst Althans.
This apparatus utilizes a hydraulic system, including
a fluid cylinder and accumulator, to tension the chain
and also to absorb recoil of the idler guide wheel.
Besides the fluid accumulator, the hydraulic system
includes a pump, a plurality of check valves and
pressure limiting valves, and a plurality of
inter-connected fluid lines. 1Initial recoil forces
are absorbed by the hydraulic system and subsequent
higher recoil forces are absorbed by a pair of
springs. Although this apparatus would appear to
tension the chain to some desired tensioning pressure,
it does not provide for a controlled slack in the
chain. This system is also complex and includes
several hydraulic components.
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The present invention is directed to
overcoming one or more of the problems as set forth
above.

Disclosure of the Invention

In one aspect of the present invention, a
mechanism for controlling flow of fluid for adjusting
the tension in an endless track of a track type
vehicle includes a fluid cylinder having walls which
define first and second chambers, with the second
chamber having a smaller diameter than the first

chamber. The mechanism further includes a stepped

piston positioned within the cylinder and piloted by
the first and second chambers. The piston has a
through bore and a valve assembly positioned within
the piston bore controls flow of pressurized fluid
through the bore.

Proper tension of the endless loop tréck
aséemblies of track type vehicles prolongs the useful
life of the track compohents, as well as the service
life of related machine components. To maintain the
proper tension, or controlled sag, of the track

 assembly, periodical measurements must be taken and

subsequent adjustment procedures accomplished.
Because the measuring and adjustment tasks are
unpleasant and require considerable time and effort,
these tasks are often ignored or delayed. This
results in accelerated and excessive wear of the track
and other machine components.

The subject invention provides a solution to
the above noted problems by providing a flow control
mechanism for controlling fluid flow to a track
adjusting assembly, with the flow of pressurized fluid
being controlled from the vehicle operator's

Il
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compartment. The track adjusting procedure is thereby
quickly accomplished by the vehicle operator in the
comfort of- the operator's compartment.

Brief Description of the Drawings

Figure 1 is a diagrammatic side elevational
view of a track—type vehicle incorporating the track
adjuster flow control mechanism of the present
invention:;

Figure 2 is a diagrammatic side elevational
view, partly in section, and on an enlarged scale, of
the front idler wheel and track adjuster mechanism of
the vehicle shown in Figure 1:

Figure 3 is a diagrammatic sectional view,
on an enlarged scale, of the flow control mechanism
shown in Figure 2; |

Figure 4 is a schematic view of the’ .
hydraulic circuit used to activate the track adjuster
flow control mechanism of the present invention; and

- Figure 5 is a diagrammatic sectional view on
an enlarged scale, of the stepped piston and pressure
sensitive control valve assembly of the flow control
mechanism shown in Figure 3.

Best Mode for Carrying out the Invention

With reference to the drawings, and in
particular Figures 1 and 2, a track type vehicle 10
has a frame 12, an engine 14, an operator's station
16, first and second idler wheels 18, 20, a drive
sprocket 22, a roller frame assembly 24, a plurality
of guide roller 26, and an endless track 28 encircling
the frame assembly 24, the rollers 26, the idler
wheels 18, 20 and the sprocket 22. It is to be
understood that many of the vehicle components,
including the idler wheels 18, 20, the sprocket 22,
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the roller frame assembly 24, the guide rollers 26,
and the endless track 28, are duplicated on the sidé
of the vehicle not shown. Since these duplicéte
components operate in the same manner as those shown -
and described, the description and operation of the
components illustrated applies to both sides of the
vehicle.

The roller frame assembly 24 has first and
second end portions 25 and 27 with the first idler
wheel 18 associated with the first end portion 25 and
the second idler wheel 20 associated with the second
end portion 27. The frame assembly 24 houses a track
récoil assembly 30 and a track tension adjusting
mechanism 32, including a fluid flow controlling
mechanism 34. The track recoil assembly 30 includes a
first non-fluid cylinder 36 having first and second
ends walls 38, 40, and a large diameter steel coil
spring 42 positioned within the cylinder 36 and .
compressed between the first and second end walls 38,
40. The idler wheel 18 is rotatably supported by a
bracket 44 which is secured to the first end wall 38.
A piston 46 is positioned within the first cylinder 36
between the spring 42 and the second end wall 40.
Since the spring 42 is in a compressed state, the

~ piston 46, is normally in contact with the spring 42

and the second end wall 40.

With particular reference to Figures 2, 3, 4
and 5, the track tension adjusting mechanism 32
includes a second fluid cylinder 48 substantially

~coaxial with the first cylinder 36, a rod member 50,

and the flow controlling mechanism 34. The fluid
cylinder 48 has a first open end 49 and a second
closed end 51. The rod member 50 has a first end
po:tion 52 connected to the piston 46 and a second end

- portion 54 positioned within the open end 49 of the

3
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fluid cylinder 48. A source of pressurized fluid 56
is selectively available to the flow controlling
mechanism 34. The pressurized fluid source 56
includes a fluid pump 58 and a fluid reservoir 60.

The fluid cylinder 48 has wall portions 62,
64 which define first and second chambers 66, 68, with
the first chamber 66 having a diameter D and the
second chamber 68 having a smaller diameter d. A
stepped piston 70 is movably positioned within the
first and second chambers 66, 68 and between the
second end portion 54 of the rod member 50 and the
closed end 51 of the fluid cylinder 48. The piston 70
has a first portion 72 having a first surface 74 and a
second portion 76 having a second surface 78. The
first portion 72 is positioned in and piloted by the
first chamber 66 and the second portion 76 is '
positioned in and piloted by the second chamber 68. A
stepped through bore, or passageway, 80 connects fhe
first surface 74 to the second surface 78. The area
of the first surface 74 is larger than the area of the
second surface 78 and both surfaces are exposable,
under certain circumstances, to the source of fluid
pressure 56. A first seal 82 seals the first piston
portion 72 with the respect to the wall portion 62 and
a second seal 84 seals the second piston portion 76
with respect to the wall portion 64. A pressure
sensitive control valve assembly 86 is positioned
within the stepped bore 80 of the piston 70 and serves
to seleétively control flow of pressurized fluid
through the bore 80.

With particular reference to Figures 3, 4
and 5, the pressure sensitive control valve assembly
86 has a fluid pathway 88 extending therethrough and a
pressure actuated closure member 90 is positioned
within the pathway 88. .The closure member 90, in the
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form of a ball valve 90, is in fluid communication
with the first and second chambers 66, 68 and is
selectively moveable between closed and open
positions. The closure member 90 is moveable to the
open position, ﬁhich provides fluid flow between the
first and second chambers 66, 68, in response to fluid
pressure in the first chamber 66 being greater than
the fluid pressure in the second chamber 68.

Likewise, the closure member 90 is moveable to the
closed position, which blocks fluid flow between the
first and second chambers 66, 68, in response to fluid
pressure in the second chamber 68 being greater than
the fluid pressure in the first chamber 66.

The valve assembly 86 further includes a
sleeve member 92, a plunger 94, first and second
biasing means in the form of springs 96, 98, first and
second compressing means in the form of threaded )
members 100, 102, and a plurality of seals 104 for
sealing the various components of the valve assembly
relative to the stepped piston bore 80. The sleeve
member 92 has a valve seat 106 and the ball valve 90,
which is positioned within the sleeve member 92, is
adapted to contact the valve seat 106. The sleeve 92
is secured within the piston bore 80, adjacent the
second portion 76 of the piston 70, by thread means
108. The first threaded member 100 is secured within
the sleeve 92 by threads 110 and compresses the spring
96, which biases the ball valve 90 toward and against
the valve seat 106. The compressed spring 96 keeps
the ball valve 90 biased to this closed position until

~the ball valve is unseated by a force which is greater

than the combined bias of the spring 96 and the fluid
force in the chamber 68.

¥
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The second threaded member 102 is secured
within the stepped bore 80 by threads 112 and contacts
the plunger 94 as it is threaded into the bore 80.

The spring 98 is thereby compressed between a shoulder
114 on the plunger 94 and a step 116 in the bore 80,
which serves to bias the plunger 94 away from the
valve seat 106. The bias on the spring 98 is
therefore set by the second threaded member 102. When
a force, such as pressurized fluid, is applied against
the plunger 94, it will move within the bore 80,
further compress the spring 98, contact the ball valve
90, and move the ball valve 90 away from the valve
seat 106. When the ball valve 90 is spaced from the
valve seat 106, the fluid pathway 88 is established
through the first and second threaded members 100,
102, and through the sleeve 92 and the plunger 94 to
connect the first chamber 66 to the second chamber 68.

With particular reference to Figures 3 and
4, a variable position fluid control valve 118 is in
fluid communication with the fluid pump 58 through
fluid line 120, and with the flow controlling
mechanism 34 through fluid line 122. The position of
the valve 118 is controlled by a switch 124 which is
conveniently located within the operator's station 16.
Any leakage of fluid past the seals 104, 82, and 84
will flow through openings 126 and 128 and line 130
back to the reservoir 60.

Industrial Applicability -
With reference to the drawings, the subject

track adjuster flow control mechanism 34 is
particularly useful for adjusting the tension, or
controlled sag "s", in the endless track 28 of a track
type vehicle 10. The track adjusting mechanism 32,
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controlled by the vehicle operator from the operator's
station 16. Proper adjustment prolongs the useful
life of the endless track 28 and related components,
including the idler wheels 18, 20, the guide rollers
26, and the drive sprocket 22.

In the embodiment illustrated, when the
vehicle operator wishes to set the proper tension in
the ehdless track 28, he activates the control switch
124, which is conveniently located within the
operator's station 16. The switch 124 sends a signal
to the control valve 118 and shifts the valve 118 to

- an open position. With the valve 118 in this

position, pressurized fluid flows from the pump 58,
through line 120, valve 118, and line 122, to the flow
controlling mechanism 34. The pressurized flﬁid |
enters the chamber 66 and acts upon the plunger 94
which moves to the right, as viewed in Figures 3 and
5. Movement of the plunger 94 compresses the spring

- 98, causing the plunger 94 to contact the ball valve

90, and moves.the ball valve 90 out of contact with
the valve seat 106, and further compresses the spring
96. The fluid pathway 88 is thereby opened between
the chamber 66 and the chamber 68, and fluid preésure
in the chambers 66 and 68 quickly equalizes. Because
the surface area 74 is larger than the surface area
78, the stepped piston 70 shifts forward, or to the
right as viewed in Figures 2 and 3.

- The fluid pressure in the chamber 68 and the
cylinder 48 moves the rod member 50 and the piston 46
forward against the spring 42. This causes the
cylinder 36 and the associated idler wheel 18 to move
forward and tighten the endless chain 28 and eliminate

-substantially all the slack from the chain 28. At

this time, the vehicle operator de-activates the

-
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switch 124 which shifts the control valve 118 to the
closed position, as shown in Figure 4, and opens the
line 122 and the chamber 66 to the tank 60. The
spring 98 moves the plunger 94 backward, and the
spring 96 and fluid pressure in the chamber 68

- re-seats the ball valve 90 against the valve seat 106.

Pressurized fluid is now trapped in the chamber 68 and
the cylinder 48. This pressurized fluid acts against
the piston 70 and moves it rearward, or to the left as
viewed in Figures 2 and 3. The cylinder 36 and the
idler wheel 18 are now free to move a predetermined
fixed distance rearward, which relaxes the tension in
the chain 28 and establishes the desired sag "s". The
entire operation takes only a few seconds, and the
vehicle operator can repeat the adjustment procedure
whenever he desires to do so.

If for some reason, such as packing of _
foreign material between the track 28 and the idler
wheel 18, the pressure in the chamber 68 is higher
than the pressure in the chamber 66, when the chamber
66 is supplied with pressurized fluid from the pump
58, the plunger 94 can still unseat the ball valve 90
and equalize the pressure in the chambers 66 and 68.
This is possible because of the fluid pressure acting
on the larger area on the end of the plunger 94 as
compared to the sealing area of the valve seat 106.

 oOther aspects, objects and advantages of the
present invention can be obtained from a study of the
drawings, the disclosure, and the appended Claims.
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Claims

1. A mechanism (34) for controlling flow of
fluid, comprising: ,

a fluid cylinder (48) having walls (62, 64)
defining first and second chambers (66, 68) said first
chamber (66) having a diameter D and said second
chamber (68) having a smaller diameter d;

~a stepped piston (70) having a first portibn
(74), a second portion (76), and a through bore (80),
said first portion (74) being positioned in and
piloted by said first chamber (66), said second
portion (76) being positioned in and piloted by said
second chamber (68), said piston (70) being moveable
within said first and second chambers (66, 68);

‘means (82, 84) for sealing each piston
portion (74, 76) relative to its associated cylinder
wall (62, 64); and 7 ,

a valve assembly (86) positioned within said
stepped piston bore‘(80), said valve assembly (86)
having a fluid path (88) therethrough and a pressure
actuated closure member (90) positioned within said
fluid path (88) and in fluid communication with said
first and second chambers (66, 68), said closure
member (90) being moveable to an open position between
said first and second chambers (66, 68) in response to
fluid pressure in said first chamber (66) being
greater than fluid pressure in said second chamber
(68), and to a closed position at which said fluid
path between said first and second chambers (66, 68)
is closed in response to fluid pressure in said second
chamber (68) being greater than the fluid pressure in
said first chamber (66). .

-
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2. The mechanism (34), as set forth in
claim 1, including means (104) for sealing said valve
assembly relative to said piston bore (80).

3. The mechanism (34), as set forth in
claim 1, wherein said valve assembly (86) includes a
sleeve (92) having a valve seat (106), and said
closure member (90) is a ball valve (90) positioned
within said sleeve (92), said ball valve (90) being
adapted to contact said valve seat (106).

4. The mechanism (34), as set forth in
claim 3, wherein said sleeve (92) is secured within
said piston bore (80) adjacent said second portion
(76).

5. The mechanism (34), as set forth in.
claim 3, wherein said valve assembly (86) further
includes a first means (96) for biasing said ball
valve (90) toward said valve seat (106).

6. The mechanism (34), as set forth in
claim 5, wherein said valve assembly (86) further
includes first means (100) for setting the bias on

said first biasing means (96).

7. The mechanism (34), as set forth in
claim 6, wherein said first means (100) includes a
first threaded member (100) secured within said sleeve
(92). ' '

-8. The mechanism (34), as set forth in
claim 3, wherein said valve assembly (86) further
includes a plunger (94), said plunger (94) being
adapted to move within said bore (80), contact said
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ball valve (90), and move said ball valve (90) away
from said valve seat (106).

9. The mechanism (34), as set forth in
claim 8, wherein said valve assembly (86) further
includes a second means (98) for biasing said plunger
(94) away from said valve seat (106).

10. The mechanism (34), as set forth in
claim 9, wherein said valve assembly (86) further
includes second means (102) for setting the bias on
said second biasing means (98).

11. The mechanism (34), as set forth in
claim 10, wherein said second means (102) includes a
second threaded member (102) secured within said
piston bore (80) adjacent said first portion (72).

12. The mechanism (34), as set forth in
claim 11, wherein said fluid path (88) is formed
through said first and second threaded members (100,
102) through said sleeve (92), and through séid
plunger (94), said path (88) connecting said first
chamber (66) to said second chamber (68) when said
ball valve (90) is spaced from said valve seat (106).

13. A mechanism (34) for adjusting the
tension in an endless track (28) of a track type
vehicle (10), said vehicle (10) having a frame
structure (24) having first and second end portions
(25, 27), a first wheel (18) associated with said

- first end portion (25) of said frame structure (24), a

second wheel (20) adjacent said second end portion
(27) of said frame structure (24), a track (28)

]
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encircling said frame structure (24) and said first
and second wheels (18, 20), a first cylinder (36)
having first and second end walls (38, 40) and being
connected to said first wheel (18), a spring (42)
positioned within said first cylinder (36), a piston
(46) positioned within said first cylinder (36)
between said spring (42) and said second end wall (40)
and in contact with said spring (42), a second
cylinder (48) substantially coaxial with said first
cylinder (36), a rod member (50) having first and
second end portions (52, 54), said first end portion
(52) being connected to said piston (46) and said
second end portion (54) being positioned within said
second cylinder (48), and a source (56) of pressurized
fluid, said adjusting mechanism (34) comprising:
a stepped piston (70) positioned within and
axially moveable along said second cylinder (48),
said stepped piston (70) having first and second
surfaces (74, 78), said first and second surfaces
(74, 78) being exposable to said pressurized
fluid, the area of said first surface (74) being
larger than the area of said second surface (78);
and
pressure sensitive control means (86)
positioned within said stepped piston passageway
(80) for controlling flow of pressurized fluid
through said passageway (80).

14. The adjusting mechanism (34), as set
forth in claim 13, wherein said second cylinder (48)
has an open end (49) and a closed end (51) and said
stepped piston (70) is positioned in said second
cylinder (48) between said rod member second end
portion (54) and said closed end (51).
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15. The adjusting mechanism (34), as set
forth in claim 13, including a variable position fluid
control valve (118) in fluid communication with said
source (56) of pressurized fluid and with said stepped
piston (70). '

16. The adjusting mechanism (34), as set
forth in claim 15, wherein said vehicle (10)'includes
an operator’s station (16) having means (124) for
controlling the position of said fluid control valve
(118).

17. The adjusting mechanism (34), as set
forth in claim 16, wherein said means (124) for
controlling includes a control switch (124).

18. The adjusting mechanism (34), as set
forth in claim 13, wherein said pressure sensitive
control means (86) includes,a ball check valve (90)
spring biased to a normally closed position.

19. The adjusting mechanism (34), as set
forth in claim 18, wherein said pressure sensitive
control means (86) includes a plunger (94) spring
biased in a direction away from said ball check valve
(90).

20. The adjusting mechanism (34), as set

forth in claim 19, wherein said plunger (94) has a

bore (88) therethrough, said bore (88) providing a
fluid path (88). '

o
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