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(57) Abréegée/Abstract:

A chain tensioner for a track of a track vehicle that has a track tensioning assembly including a compression spring mounted on to

a shaft. The spring Is captured between a pair of retainers,

the outer end one of which Is mounted to permit limited sliding

movement of the spring during use. The limited sliding movement is provided by one of the retainers comprising a sliding block that

IS supported Iin position with a pair of cross pins that pass thro
while permitting axial movement of the block between desired |
against rotation about the central axis of the shaft. The block wi
as well as maintaining a tension in the track as it moves.
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Ugh cross recesses on opposite sides of the shaft to hold the block
iImits In longitudinal direction. The cross pins also to retain the block
| slide easlly, and when used with hardened parts gets long wear life
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TRACK TENSIONING ASSEMBLY
ABSTRACT OF THE DISCLOSURE

A chaln tensioner for a track of a track

vehicle that has a track tensioning assembly
including a compression spring mounted on to a shaft .
The spring is captured between a pair of retalners,
the outer end one of which is mounted to permit
limited sliding movement of the spring during use.
The limited sliding movement is provided by one of
the retainers comprising a sliding block that is
supported 1n position with a pair of cross pins that
pass through cross recesses on opposite sides of the
shaft to hold the block while permitting axial
movement of the block between desired 1limits in
longitudinal direction. The c¢ross pins also to
retain the block against rotation about the central
axls of the shaft. The block will slide easily, and
when used with hardened parts gets long wear life as
well as maintaining a tension in the track as it

mnoves.
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TRACK TENSIONING ASSEMBLY
BACKGROUND OF THE TINVENTION

The present invention relates to a spring

mounting for applying tension to an idler roller or
other component for a track used in a track laying or
crawler type vehicle. The track 1s mounted over
drive and guilde rollers and tension in the track is
mailntained with a heavy loading spring, an idler
roller supported on an adjustable length grease
cylinder providing initial length adjustment and
preloading of the spring, the guiding of the spring
as 1t residually moves is done in an improve,
reliable and simple manner. The spring will
automatically maintain tension in the track as the
Crack moves.

In the prior art, various track tensioning
devices have been used for track laying vehicles.
One such device 1s shown in U.S. Patent 3,647,270 and
utilizes a cylinder that will provide for initial
adjustment, and a spring mounting that will in turn
accommodate overloads and will maintain a tension in
the track during operation.

The track chain tensioning devices have to

- dm - -

work 1n extreme conditions of dirt and grit, as well

as other contaminants in which a tracked vehicle will
operate, and thus, reliability in use with enhanced
strength and wear characteristics are desired.

SUMMARY OF THE INVENTION

The  present invention relates to a

retaining and guiding assembly for the heavy spring
used 1n a track tensioning device for track vehicles,
and 1n particular mounts on an end of a shaft
extending from a grease filled cylinder that provides
initial adjustment of the position of the spring.
The compression spring of the present invention 1is

retained on the shaft with a sliding block that
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mounts onto the c¢ylinder shaft and which permits
preloading the spring and limited axial movement
along the shaft as the spring compresses. The spring
retaining block, 1in turn, mounts an idler roller or
sprocket for a track laying vehicle, and when
adjusted by initially moving the grease cylinder to
its desired position, the spring in turn loads the
track 1n tension and will accommodate length changes
that occur because of flexing of the track during
use. The tension is maintained on the track vithin
a limited amount of compression of the spring
determined by the permitted movement of the sliding
block on 1ts mounting.

In the form of the invention shown, the
sliding block mounts on to a hardened end of the

shaft of an adjustable cylinder, and has pins that

extend perpendicular to the axis of the shaft and

slide 1n notches along the sides of the shaft. The
notches are a set length so that the amount of
compression of the spring that i1is mounted on the
shaft 1s predetermined. The sliding pins also can be

hardened to reduce wear and exhibit adequate work

characteristics. The block has a bore that is
slightly larger than the shaft to permit the block to

tilt on the shaft as needed to provide some

flexibility, which in turn reduces the likelihood of
malfunction or damage due to dirt or other

contamination during working.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s a fragmentary schematic side

view of a track frame and track for a track laying
vehicle having a track tensioner made according to

the present invention;
Figure 2 1s a fragmentary schematic top

plan view of the tensioner shown in Figure 1;
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Figure 3 1s a side elevational view of the
tensioner of Figure 1 removed from the track
assembly;

Figure 4 1s a exploded view of the track
tensioner of Figure 3;

Figure 5 is a end view of a retainer block
used with the track tensioner of present invention

with parts broken away for illustrating cross pin

bores;

Figure 6 is a fregmentary enlarged top view
of a shatft end used i1n the track tensioner of the
present 1nvention; ana

Figure 7 i1is an end view of the shaft shown
in Figure 5, with parts broken away.

DETAILED DESCRIPTION OF THE ILLUSTRATIVE
EMBODIMENTS

A track frame 10 of a track laying vehicle
mounts track drive sprockets (not shown) for driving
an endless track 14. The track 14 is a conventional
rubber or steel track and is maintained under tension
with a tensioner assembly 16 made according to
present 1nvention. The tensioner assembly 16 is
mounted 1in the frame 10, and includes an idler
tension applying roller 18 that is rotatably mounted
in a yoke 20. The yoke 20 has side plates 22 are
guided frame longitudinal members 30 for fore and aft
sliding. The yoke 20 can be separately guided so the
spring applies compression loads on the yolk.

The support members 30 will retain the
tensioner assembly 16 in position, and permit some
movement of the yoke 20 to maintain a spring load on
the yoke to exert tension on the track. The
tensioner aséembly 16, as shown, 1ncludes an initial
adjustment grease filled cylinder or actuator 32 that
includes an outer cylinder 34, and an interior

sliding piston rod 36 that is sealed relative to the
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interior bore of the cylinder 34 in a normal manner.
The rod 36 is the full diameter of the interior of
cylinder 34. A grease zerk 38 is used for providing
a filling of grease behind the piston rod 36 in the
interior chamber i1illustrated at 40 (Figure 4). The
piston rod 36, as shown, has a shoulder surface 42 at
an outer end thereof that provides a seat for
retalning a spring support and load reaction washer
44. The washer 44 1s held from sliding rearwardly on
track frame side member 30 so the spring load on the
yoke 20 and roller 18 is reached to the track frame.
The piliston rod 36 has an outer end

extending shaft portion 46 that extends outwardly

from the shoulder surface 42. The shaft portion can
be fixed to the rod in any suitable manner after
washer 44 1s 1n place. The shaft 46 has a shaft head
portion 48 of larger diameter than shaft portion 46
at 1ts outer end. A large compression spring 50 is
mounted over the shaft end portion 48 and shaft 46,
and seats against the washer 44 held by shoulder
surface 42. The opposite end of the spring 50
engages a sliding block 52 that has an interior bore
52A that 1s larger than and fits over the shaft head
portion 48. The outer face of block 52 engages the
side plates 22 of the yoke 20 to spring load the
yoke.

The block 52 1is held in position on the
shaft head with a pair of parallel cross pins 54 that
pass through bores 53, which are perpendicular to the
axlis of the shaft 46 and shaft head 48. The pins fit
into cross recesses 60 formed along the opposite
sides of the shaft head end 48, as shown in Figure 6.
The recesses 60 extend in from the outer diameter of

the shaft, and extend axially a selected distance.

The recesses 60 have part cylindrical ends 62 with

axls perpendicular to the shaft axis, which mate with
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the surfaces of pins 54. The part cylindrical ends
62 are spaced apart axially or longitudinally along
shaft end 48, to provide an overall recess length
that 1s greater than the diameter of the pins 54 so
that the pins can move axially along the shaft head
end 48 Dbetween the ends 62 of each of the recesses
60. In this way the block 52 can slide for a limited
amount 1n axlal direction along the shaft 48 as the
spring 50 compresses and returns to its extended,
retalned position with the pins at an outer end of
the recesses 60.

The pins 54 can be locked in place in bores
53 with suitable set screws 64 shown in Figure 4,
that thread into the block 52 and tighten against the
pins 54 to hold the pins in place.

Thus 1s seen that the block 52 can slide in
an axial direction of the shéft 46 a distance
indicated at 66. This will permit the idler roller
18 to compress the spring 50 from its normal position
with block 52 at the outer end of recesses 60 to
provide a spring loaded take up for the track as
track moves over obstacles, or in other ways gets
loaded differently during use. This spring 50 will
provide the resilient tension on the track as it is
used.

The bore 52A, 1s formed to provide
clearance relative to the shaft head portion 48, so
that the block 52 can slide easily, and can tilt or
cock to expel dirt and debris from the bore.

The pins 54 sliding in recesses 60 keep the
block 52 oriented properly. The Dblock 52 cannot
rotate relative to the shaft head portion 48 due to
the recesses 60 along the sides provide reaction
surfaces that prevent rotation. The pins can tilt
along the recesses to accommodate the tilting of

block 52 to align with the spring during use. When

.........




10

15

20

25

30

35

CA 02304692 2000-04-10

-6 -

being assembled, the spring 50 will be compressed
against reaction washer or plate 44 with a loading
fixture loading the block 52 and putting a preload on
the spring 50 until the bores 53 are aligned with the
recesses 60 so pilns 54 can be placed into the bores
53 so0 the pins 54 extend across the recesses 60.
Then the fixture load can be released and the pins 54
hold the block 52 and spring 50 assembled.

The end plate of the vyoke 20 can be
attached to the outer or front face of block 652
through suitable bores shown at 68 in Figures 3 and
5.

The chamber 40 1in grease cylinder 34 is
filled with grease under pressure to slide the piston
rod 36 outwardly, and thus to move the spring 50,
plate 44 and block 52 outwardly as well, until the
spring 50 which i1s compressed a desired amount. Then
the grease 1s left 1in place, as an initial setting,
and the spring 50, is compressed, forces the pins 54
up against the outer end 62 of the recesses 60, soO
that when additional loads are applied, the block
will slide away from the outer ends of recesses 60
therewardly and compress the spring 50. Thus, a
very efficient spring tensioner 1is provided for
limiting the amount of compression that can be

applied to the loading spring to prevent the spring

from being over-stressed or bottomed out, and vyet
permits tensioning a track chain for a limited amount
of movement as the track chain load changes.

The end 48 of the shaft can have a hardened
surface, at least along the recesses 60, as can the
interior surface of the bore in the block 52. The
pins 54 also can be hardened to reduce wear and also
to make the parts slide more easily.

It 1s apparent that the tensioning assembly

can be used for directly mounting any type of a chain
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tightener, i1f desired, as well as being used on the

track tensioner that i1is shown.
Although the present invention has been

described with reference to preferred embodiments,
workers skilled 1n the art will recognize that
changes may be made in form and detail without

departing from the spirit and scope of the invention.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PRIVILEGE OR PROPERTY IS CLAIMED ARE DEFINED AS FOLLOWS:

1. In comblination with a track laying vehicle having a
frame, and a track that 1s malntained under tension by a
chain tensioner, the 1mprovement comprising a tensioner
assembly including an adjustable mount having an elongated
support, a spring mounted on the elongated support, a base
load reacting plate for the spring, and a sliding outer end
block to provide a force on a chaln tensioning element, said
sliding end block fitting over the elongated support and
engaging the spring, the elongated support having pin slides
thereon, pins supported 1n the block and fitting within the
pin slides of the elongated support, the pin slides having a
length to permit sliding of the pins a limited amount 1n

axial direction.

2. The improvement of claim 1, wherein said block has
a bore that fits over the elongated support and which
elongated support has a selected clearance relative to the

bore.

3. The improvement of claim 2 and a locking set screw

for each pin to hold the pins in position in the block.

4. The improvement of claim 1, wherein said adjustable
mount comprises a grease filled cylinder having an outer
cylinder, and a plston rod, sald piston rod being connected
to said elongated support for moving the support, spring and
bilock relative to the outer cylinder when the cylinder 1s

filled with grease.
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5. The 1improvement of claim 1, wherein the elongated
support 1s a shaft and sald base load reacting plate
comprises a washer that slidably mounts over an outer end
portion of the shaft and fits agalnst a shoulder on the
shaft, an outer end of the shaft supporting the sliding end
block.

6. A chain tensioning assembly for mountlng a
compression Spring comprising a support, sald support
including a shaft portion, a spring mounted over the shaft
portion and seated at an inner end to prevent movement of the
spring 1nner end along the shaft when the spring 1is
compressed, an outer end of the shaft having a sliding block
thereon for engaging the spring, the sliding block having a
bore for receiving the shaft, and at least one cross-pln that
has a surface that extends partially into the bore, the shaft
having a cross recess for receiving the portion of the cross-
pin that extends 1nto the bore, salid cross recess on the
shaft having a longitudinal length to permit the block to
slide longitudinally along the shaft for a controlled

distance.

7. The chain tensioner of claim 6 wherein there are a
pair of cross pins that partially protrude into the bore,
sald cross pins being parallel and being on opposite sides of
the bore, said shaft having a palr of cross recesses for
receiving the cross pins and permitting axial movement of the

Cross pilns.

8 . The chain tensioner of claim 6 wherein said shaft
has a shoulder, a washer on the shoulder, and sald washer

supporting the 1nner end of the spring for seating the
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spring.

9. A chaln tensioning assembly for mounting a
compression spring comprilising a shaft supported on a base, a
compression spring mounted over the shaft, a pair of spring
retainers on the shaft, at least one of the retainers having
a bore receiving the shaft and being mounted for limited
sliding axlial movement on the shaft, a pair of parallel cross
pins mounted on at least one retainer and extending across
side portions of the bore, and recesses on opposite sides of
the shaft to partially receive the cross plns, the recesses
extending along the axial length of the shaft to permit axial

movement of the cross pins and the at least one retailner.

10. The chailn tensioning assembly of claim 9, wherein
the bore of the at least one retalner 1s larger than the
shaft to permit the at least one retalner to tilt relative to

the shaft.

11. The chalin tensioning assembly of claim 10, wherein
at least a portion of the shaft that 1s 1in the bore of the at

least one retalner has a hardened wear surface.
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