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This invention relates to endless or crawler

track units, either of the self-powered or idler
type :
In units of this character it is desuable that
the shoes of the track links shall have a maxi-
mum ground engaging length between the end
sprockets or the like, and that the shoe shall fol-
low a definite straight path between their limits
of ground engagement in order to travel smooth-
ly, Iessen vibration and avoid the formation of
pockets between the track links or their shoes at
the ends.

It is also desirable to use the fewest possible
links in order to cut down the number of joints
and the accompanying number of parts and wear-
ing elements.

However, even with the relatively short links
ordinarily used, their mounting is such that as
one link starts to climb about a sprocket, said
sprocket imparts a downward blow to the ad-
jacent links not yet engaged and climbing. This
causes a pounding or binding of the links-against
the sprocket, with the resultant bumping action
and uneven travel and excessive wear. This is
especially evident at the rear end of the track.

With the above facts in mind the objects of my
invention are to provide a crawler track unit
which has a minimum of links; one in which each
link is well supported while in ground engage-
ment, so as to be very rigid and stable and .thus
making the structure a very effective load car-
rier; and one in which there is no knocking or
pounding action, kinking or oscillation of the
links, and the links travel smoothly and through
a predetermined fixed path at all times from
one end of the unit to the -other. ‘

At the same time these advantages are obtained
with the use of a short track unit combined with
long links, which is favored for certain types of
service.

Essentially the invention consists: in arrang-
ing and supporting the track links in.connection
with the end sprockets or similar members of the
unit in such a manner that the axis of the pivot
pins of the links follow a straight line between
the sprockets and said line is tangent to the pitch
diameter of the sprockets for the full dlstance
between the points of tangency.

A further object of the invention is to pro-
duce 'a simple and inexpensive device and yet one
which will be exceedingly effective for the pur-
pose for which it is designed.

"These objects I accomplish by means of such
structure and relative arrangement of parts as
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will fully appear by a perusal of the follow-v
ing specification and claims.

In the drawings similar characters of refer-
ence indicate corresponding parts in the several
views:

Figure 1 is a. side elevatmn of my improved
crawler track unit showing one sprocket- and
link roller supporting arrangement and with the
links symmetrically positioned relative to the

sprockets.

Figure 2 is a sectional plan on line 2—2 of
Fig. 1.

Figure 3 is-a transverse sectlon on the line 3—3
of Fig. 1.

Figure 4 is a plan view of a link detached.’

PFigure 5 is a fragmentary side elevation of the .

* unit showing a link as initially moving. up about
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the adjacent sprockef:wheel.

Referring now more particularly to the char-
acters of reference on the drawings, the crawler
track unit in the embodiment here, shown, com-

. prises a pair of spaced side frames | connected
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at intervalgs by cross bars 2 so as to form a

rigid structure, and having a. central transverse

support or bearing member 3 for the mounting
axle 4 about which the unit swivels.
Turnably supported by the frames at one end

. on the outside is a pair of transversely spaced
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sprocket or track link engaging wheels 5, while
a similar single centrally disposed wheel 6 is sup-
ported between the frames at the opposite end.
The bearing blocks T for the wheels are engaged
by conventional tightening or take-up devices 8.
If the track structure is driven, the single
sprocket wheel - would preferably. be the -drive
sprocket at the rear; the dual sprocket. wheels
being at the front end. This arrangement main-
tains the track links against possiblé lateral de-
flection and binding as they contact the ground,
while keeping the wear on the drive sprocket and
links to & minimum, . :
An endless track extends between and about -
the wheels, said track including relatively long -
links, each of which comprises transversely spaced
rails 9 having "cooperating bosses (0 at their’
ends and preferably flush therewith, and ground
engaging shoes (1 rigid with the rails and bosses.
The bosses serve as supports for the connecting

hinge pins P of the links and also as wheel engag- . '

ing members, said wheels, having boss engaging
seats or recesses S rather than teeth of the nor-
mal form. These seats are spaced apart the
length of the links, and are of course.all’ dis-
posed so as to travel in circular. paths concen-
tric with the axis of rotation of the wheels..
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Journaled on the frames I are rows of rollers
{2, one row for the upper run of the track and
the other row for the lower run of the track; the
latter being the most important.  These rollers
are spaced transversely to correspond to the
spacing of the link rails 9 and extend along the
frames, especially at the bottom, in a sufficient
number to provide for the engagement of each
link not actually engaged with one of the end
wheels, with at least a pair of longitudinally
spaced rollers.

In the arrangement here shown each rail is di-

vided by a guide flange {8 into a pair of trans-.

versely separated portions, the rollers for the most

part being dual and straddling the guide flanges:
13 so as to engage the rails on opposite sides of:
said flange, as shown in Fig. 3, so thateach dual”
roller is always engaged with the flat surface of”
a, rail portion. The endmost rollers 14, however, .
are single and engage only one rail portion, and as’
here- shown: each endmost roller is disposed, at-

some point in the length of a link back from the
lowest point. of: the adjacent wheel seat S, a dis-~
tance less than the length of a link. Any loca-

tion of such rollers which accomplishes the samef

results, however; may -be used.
In order to insure that each link as it ap-
proaches: & wheel will continue. to travel in a

straight line- until the relatively trailing end -of

such link (or the leading end of the following
link) is. engaged by a sprocket seat, or so that the

. . axial line A of the link pins remains tangent to.:

the pitch diameter line D of the wheel; the roller
engaging face cf each rail portion is formed with
a depressed graduated.curvature as at 15. This
curvature extends from one end for a certain
distance along the rail and is plotted by a tém-
plate to such a length-and depth relative to the
position. of the corresponding end roller 14 and
the wheel, as_to cause the roller-to ride the bot-
tom of the curved rail portion and support the,
correspondmg ‘link as it is being lifted by the
wheel until said relatively trailing end of such
link passes under the roller and- the latter sup-
ports the rail of the link:beyond to maintain the
link pins in such straight path.

By reason of this feature, which is the heart of

the invention, the descending boss-engaging ele-

ment. S of a wheel does not contact with a link

already. tending to liff, as is otherwise the case,
and. hence a pounding and other obJectlonable‘r

action is eliminated.

A similar link engaging action takes place at; -

the opposite end:of the track unit as the links
enter and. leave the corresponding whee] and as-
sume. g .straight line position..

It will be noted that the roller engaging curva- .

ture {0 of the rails extends along the leading or

front half of one rail portion, and along the:

trailing or back half of the other remaining por-

tion; the remaining roller engaging faces of the

rails being flat or straight.
. The endmost rollers- 14 are disposed in proper
transverse planes so as to engage corresponding

concavities, such rollers at one end being on the:
Also,
the rollers 14 at the top are disposed in the re-:

inside and at the other end on the outside.

verse relation to those at the bottom.

Provision is thus made for properly guiding the.

links onto or off of the wheels irrespective of the

direction of travel of the track, and also support-:
ing the links so that binding strains are taken:

off the. boss engaging elements of the wheels.

At the same time the straight track linkage, be-:
75

tween the turning points or between the points of
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tangency of the wheels with the pin axis line A,
will always be firmly engaged by one or the other
of each roller of the dual sets. This feature of
course is most necessary on the lower run of the
track, since a certain slack along the upper run
in relatively immaterial.

It will be noted that the rollers are spaced apart
a distance equal to half the length of a link be-
tween pins P, so that each link on the straight-
away is engaged by at least.two rollers, and it is
therefore impéssible for: the linkage: to shift from
a straight line ‘position, regardless of inequalities
in the surface engaged.

It may also be noted that while I have illus-
trated and described a certain definite arrange-

. ment of wheels, link rails, and rail engaging roll-

ers; such arrangement may obviously be altered .
considerably-as.individual installations may justi-

' fy without departing from the spirit of the inven-
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tion, which, as stated, is the provisicn of a means
to maintain the- link pins in a.straight line; the
full distance. between. and. tangent to.the pitch.
diameter line of the end wheels about which the
linkage travels. .

While I have here shown dual-purpose . rails:
having a combination of flat and curved roller en-
gaging faces, it is obvious that a.rail grrangement.
could be provided wherein one rail is utilized sole-
ly fer engagement by the endmost. rollers, and
gnother rail is engaged solely by. the intermediate.
rollers.

It is also possible to use a single dual-purpose,
rail instead of the two shown.

As previously stated, the sprocket Wheels en-.
gage the link bosses at- the trailing, rather than
at the leading end of the links. In other words,
if the lower run of the track in Fig. I is moving
toward the right (as indicated by the arrow) the

‘recesses S of wheels 5 engage the outer or trail-

ing end bossses 18 of the links ahead or which are
already lifted and passing about the wheels. If;
on-the other hand, the track is traveling toward

. the left, then the central wheel 6 engages the

central bosses 10 of the links, which are then at
the trailing end of the links, In either case; the
result is that-once-a link boss becomes so engaged
there is'and-can be no turning-of the boss in its
wheel-recess, as the-sprocket rotates and drives
the track. Friction-and wear are-thus avoided:

From the foregoing-deseription- it will’ be read-
ily seen that I have: produced sueh a device as
substantially fulfills the objects of the inven-
tion as set forth herein.

Having' thus  described’ my: invention, what I
claim as new and’ useful and: desire: t0 secure:
by Letters Patent is: -

1. An endless track:structure including a sup-
porting frame; rotary members turnably:mount-
ed on the frame at its: ends; an endless track
unit extending- ahout and between -the members:
and comprising a plurality of individual links -
and pivot. pins- connecting ‘the links:-at adja-
cent ends for relative flexing in. g vertical plane;
the. members. including elements: engaging the:
links passing shout said- members. adjacent the
link pins and moving:in circular: paths concen-
tric: with the. axes. of: ratation. of the' members;
the links:being relatively- long. and each includ-
ing & longitudinal. rail unit projecting radially
inward, and means .engaging: the rails of the

-links of -the lower run of the track to-hold the

same against upward deflection. from a: prede--
termined path; said means; and the rails being
arranged to cause the link bins to: travel along
a stralght line tangent to. the- circular paths: oit
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the members for the full distance between the:

points of tangency and supporting g link dur-
ing "a  predetermined portion of ' its upward
movement about one of the members after the
relatively leading end of such link has been en-
gaged by an element of said one member at the
lowest point. of 1ts movement along its circular
path.

2. An endless track structure 1nclud1ng a sup-
porting frame, wheels turnably mounted on the
frame at its ends, an endless track unit extend-
ing about and between the wheels and compris-
ing. a plurality of ‘links, cooperating bosses at
the ends of the links and pivot pins connecting
the bosses and a longitudinal full-length rail ynit
on each link projecting radially inward, the
wheels including boss engaging elements mov-
able through circular paths concentric with the
axes of rotation of tHe wheels, and rollers
mounted on the frame and engaging the rails of
the lower run of the track; the rollers and rails
being arranged relative to the wheels to cause
the pins of the links of said lower run to travel
in a straight line tangent to the circular paths
of the wheel elements for the full distance be-
tween the points of tangency.

3. An endless track structure mcludmg a sup-
porting frame, wheels turnably mounted on the
frame at its ends, an endless track unit extend-
ing sbout and between the wheels and compris-
ing a plurality -of relatively long links, cooper-
ating bosses at the ends of the links and pivot
pins connecting the bosses and a longitudinal
full-length rail unit on each link projecting
radially inward, the wheels including boss -en-
gaging elements movable through circular paths
concentric with the axes of rotation of the
wheels, and rollers mounted on the frame and
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trame at its ends, an endless track unit exvend-

‘g -apbout and. between tne wneeis ghd compris~
ing .a piuranty of relatively long lLnks,:cooper-:
ating bosses.at the ends:-of tne links ana pivot .
pins connecting the . bosses. and “longisudinal.
Iuli-length ralls projecting radially inward,. the

wineels incluaing :boss engaging “elements  Iovs=
apie through circular patas concentric witn. the
axes- o1 rovation -oi the waeeis, and.means. to
cause the ‘Lnk-pms along the lower run of the

track to ‘fouow and remain in g straigint line .

tangent to said circular paths for tne rull ais-
tance between tne pomnts of tangency; said
means comprising a row of rollers mounted on
the irame and engaging tne rails, the enamost
rollers or the row beung lateraily omset from each
other, each raii for g portion of its lengtn irom
adjacent. one end and in tne transverse plane
oI one endmost roiler beng iormed wit g con-
cave curvature of predetermined contour,: and
each rail ior a portion of its iengtn irom adja-

}’(:ent the opposite end and in the transverse plane

of the otner endmost roler is Iormed with a
similar concave curvature.

6. A structure as i ciaim 5 in which the rollers .

intermecaiate the endmost roders are disposed to
engage tie rails for sunstantially their twl wiath.

‘(. A structure as in claim 9, with a longitudinal -

guide fiange projecting radially inward of the
track from each rail and latecally separating the

curved portions thereof; the intcrmediate rolers..

" of the row being dua} and straddung. said flange.

35

engaging the rails of the lower run of the track

and extending in a row for the major distance
between the vertical central plane of the wheels;
the endmost rollers being disposed a distance
from said planes less than the length of a link
and the adjacent rollers being located from said
planes a distance substantially equal to the
length of a link; each rail being formed on the
surface engageable by an endmost roller so as
to hold the corresponding link, when initially
engaged at its relatively leading end and raised
at said end by a wheel element upon rotation
of the corresponding wheel, in such position that
the relatively trailing end of said link remains
in a plane on a line tangent to said circular
paths until said trailing end reaches the vertical
central plane of said wheel,

4. An endless track structure.including a sup-
porting frame, wheels turnably mounted on the
frame at its ends, an endless track unit extend-
ing about and between the wheels and compris-
ing a plurality of relatively long links, cooper-
ating-bosses at the ends of the links and pivot

bins connecting the bosses and a longitudinal:

full-length rail on each link projecting radially
inward, the wheels including boss engaging ele-
ments movable through ecircular paths concen-
tric with the axes of rotation of the wheels, and
means to cause the link-pins along the lower
run of the track to follow and remain in a
straight line tangent to said circular paths for
the full distance between the points of tangency;
said means comprising a row of rollers mounted
on the frame and engaging the rails, the roller
engaging face of each rail for a portion of its
length being formed with a concave curvature
of predetermined contour.
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8. In an endless track structure wnicn incluaes
& supporting irame, rotary members turnably
mounted on the frame at its ends and an end-
less track unit extending between and about the
members and including a plurality of links piv-
'ot;e.d together; a plurality of rollers mounied on
the frame and engaging the links of the lower
run of the unit, said roilers being so spaced and
arranged that each link not engaged by a mem-
ber is engaged by at least two rollers while a link
as initially engaged with 2 member is also en-
gaged by at least one roller.

9. An endless track structure including a .sup-
porting frame, rotary members turnably mount-
ed on the frame at its ends, an endless track unit
extending about and between the members and
comprising a plurality of individual links and
pivot pins connecting the links at adjacent ends
for relative flexing in a vértical plane, the mem-
bers including elements engaging the links pass-
ing about said members adjacent the link pins
and moving in circular paths concentric with the
axes of rotation of the members, the links being
relatively long and including a pair of longitudi-
nal full-length rails projecting radially inward
from each link and forming continuous rows
lengthwise of the track and means to cause the
link-pins along the lower run of the track to fol-
low and remain in a straight line tangent to the
circular paths of the members for the full dis-
tance between the points- of tangency; said
means comprising a row of roller units engaging

the rails of one row, said rails having flat rail
engaging faces, and endmost rollers engaging the

rails. of the other row; each last hamed. rail, for
each endmost roller, being formed for ‘a portion

of its length from adjacent one end with a con- -

cave curvature of predetermined contour for en-
gagement with the corresponding roller.

10. In an endless track structure, a supporting
frame, a single endless track unit comprising g

3.

5. An endless track structure including a sup-
porting frame, waeels turnably mounted on the.
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plurahty. of-individual:links, transverse -Bpsses on
the links-at:their ends:and pivot:connections:be=-
tween: the:bosses;-a - pairs of s transversely: spa.ced
sprocket:wheelssmounted:on:the frame-atione:end:
about: which: the: unit: passes:and engaging; the.

“bosses adjacent: the-side ‘edges:of the:links, and.

a:single: centrally. dispesed wheel mounted.on the::
frame:at.its.other.end .and.about which:the:unib:
passes, and.engaging:-the-bosses :at.a. transverse:
point.between: the-side.edges:of:the: links::

.11.. An_endless track structure including a:sups::
perting: frame;. an: endless: frack:unit: comprising:
a: plura.hty of:links; a:pair of transversely spaced:

end:ibossesron -eachrlink: at one -end,: arcenfrally:
disposed:boss on: each:link:at the:other end: and:

' pivop: pins; through: corresponding: bosses: of: ads:

57

jacent:links: and-connecting the same; a;pair-ofs
transversely:spaced wheels:mounted on:the frame:
and: having: recesses t0: receive: the: transversely:

. spaced: bosses; ofy therlinks-and: about: which:the:
' track unit passes, and a single wheel mounted:

10;:

on:the:frame;in-longitudinally .spaced relation. to
the first named: wheels.and: about - which:the:track: -
unit; passes; and-having: recesses to: receive:the:

) centrally d1sposed hosses;of thedinks..

JAMES A: LAW..



