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This invention relates to machine propelling mecha 
nism and more particularly to a crawler type propelling 
mechanism embodying an endless crawler tread mounted 
on an adjustable support and having propelling portions 
moving in relatively different directions whereby the ma 
chine may be propelled in relatively different directions. 
Known forms of machine propelling mechanisms such 

as a crawler tread mechanism having endless ground en 
gaging treads are usually provided with relatively com 
plicated controlling and reversing mechanisms whereby 
the machine may be propelled in relatively different di 
rections and usually the machine is turned by relatively 
moving the crawler treads to effect sluing. The present 
invention contemplates improvements over such known 
forms of propelling mechanisms in that the change in 
direction in propulsion of the machine may be effected 
by a relatively simple adjustment of the crawler tread 
mechanism, thereby eliminating all complicated con 
trolling and reversing mechanisms and at the same time 
eliminating any need for undesired sluing of the ma 
chine by drive of the treads as the machine is moved side 
wise. The propelling means of the present invention em 
bodies an improved crawler tread mechanism having an 
endless crawler tread guided on an adjustable mounting 
whereby relatively movable ground engaging portions 
of the endless tread may selectively be brought into con 
tact with the ground to effect machine propulsion in rela 
tively different directions. 

It is accordingly a primary object of this invention to 
provide an improved propelling mechanism whereby a 
machine may be propelled in relatively different direc 
tions in an improved manner. Another object is to pro 
vide an improved crawler tread mechanism. A further 
object is to provide an improved propelling means having 
relatively movable propelling means selectively adjust 
able into propelling engagement with the ground where 
by propulsion may be effected in relatively different di 
rections in an improved manner. Yet another object is 
to provide an improved machine propelling means of the 
endless crawler type whereby the machine may be moved 
sidewise while the longitudinal axis of the machine is 
substantially maintained along parallel lines thereby 
avoiding needless and undesired sluing of the machine. 
A still further object is to provide an improved crawler 
tread type propelling means comprising an endless tread 
having ground engaging portions moving in relatively dif 
ferent directions and selectively engageable with the 
ground for effecting propulsion of the machine in rela 
tively different directions. Still another object is to pro 
vide an improved adjustable mounting for an endless 
crawler tread. Another object is to provide an improved 
crawler tread mechanism for moving a machine longi 
tudinally back and forth and laterally without sluing of 
the machine. A further object is to provide an improved 
endless crawler tread structure having improved chain 
link and tread plate elements of a relatively flat design 
with the tread guided for circulation along a path dis 
posed at an angle closer to the horizontal than to the 
vertical. These and other objects and advantages of the 
invention will, however, hereinafter more fully appear 
in the course of the ensuing description. 

In the accompanying drawings there are shown for 
purposes of illustration several forms and modi?cations 
Which the invention may assume in practice. 
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In these drawings: 
FIG. 1 is a plan view of a propelling mechanism con 

structed in accordance with a preferred illustrative form 
of the invention, with the associated machine to be 
propelled indicated in broken lines. 

FIG. 2 is an enlarged front end view of one of the 
crawler tread mechanisms taken on line 2-—-2 of FIG. 1. 
FIG. 3 is a side view taken on line 3-3 of FIG. 2, 

showing the longitudinal portion of the crawler tread in 
contact with the ground. 

FIG. 4 is a horizontal section taken on the planes 
of line 4~—4 of FIG. 3, with a portion shown in horizontal 
section, illustrating structural details. 
FIG. 5 is an enlarged vertical section taken on line 

5—5 of FIG. 4, showing details of the tread chain and 
its drive. 

FIG. 6 is a detail section taken on line 6—-6 of FIG. 4, 
showing an idler for the tread chain. 
FIGS. 7 and 8 are somewhat schematic views in per 

spective showing relatively different positions of the tread 
structure with different portions in contact with the 
ground, whereby the direction of propulsion may be 
changed. 

FIG. 9 is a vertical section taken on line 9-9 of 
FIG. 7. 

FIG. 10 is an elevational view similar to FIG. 2, show 
ing a modi?ed construction. 

FIG. 11 is a view similar to FIG. 10, showing the 
crawler tread frame in a lowered machine stabilizing posi 
tron. 

FIG. 12 is a view similar to FIG. 10, showing a further 
modi?cation. . 

FIG. 13 is a detail section taken on line 13-—13\ of 
FIG. 12 showing the jack arrangement. 
FIG. 14 is a somewhat schematic plan view showing 

still another form of the invention. 
FIG. 15 is a fragmentary plan view showing still an 

other modi?ed construction. 
FIG. 16 is an end view taken on line 16——16 of FIG. 

15, showing the ground engaging treads in relatively dif 
ferent positions, as indicated in full and dotted lines. 

In the preferred illustrative embodiment shown in 
FIGS. 1 to 9 inclusive ‘the improved propelling mecha 
msm, generally designated 1, is associated with a ma 
chine, generally designated 2, which may assume any 
suitable form. The propelling mechanism is herein de 
sirably of the crawler type and includes four crawler 
mechanisms or crawler units 3 disposed at the four op 
posite corners of the machine frame 4 and each crawler 
device comprises an endless crawler tread or tread chain 
5 guided for orbital circulation about a guidewa'y 6 of an 
adjustable guide frame, as now described in detail. 
The crawler devices are desirably similar in design and 

each includes a generally triangular frame 8 adjustably 
mounted on the machine frame and having suitable power 
adjusting means 9. In this instance, the triangular frames 
8 are each pivotally mounted on a transversely extending, 
diagonally disposed, pivot shaft 10 mounted on depending 
lugs 11 of brackets depending from the bottom of the 
machine frame. Each endless crawler chain is of a flat, 
low height construction disposed at a small angle with 
respect to the horizontal and composed of a series of 
flat tread plates or shoes 12 pivotally connected together 
by links 13 and each tread plate or shoe desirably has an 
arcuate bottom ground engaging surface 14. The tread 
plates 12 and links 13 of each chain are pivotally con 
nected by hinge pins 16 (FIGS. 4 and 5) and these hinge 
pins are each desirably in the form of a headed rivet 
welded to an upper link. Projecting upwardly from each 
tread plate or shoe near the outer chain periphery is a 
sharpened toothlike portion or digging cutter 17 adapted 
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to dig or cut into material or other obstructions on the 
ground or floor during the propelling operation. 
The means for rocking each triangular tread frame 

about its diagonally disposed pivot or hinge may assume 
various forms, but herein, for illustrative purposes, com 
prises an upright extensible power device or hydraulic 
jack 18 having an upright ?uid cylinder 19 containing a 
reciprocable piston 20 having its piston rod 21 extending 
upwardly and pivotally connected at its upper end, at 
22, to lugs 23 on the machine frame. The cylinder 19 
is pivotally mounted on a parallel axis at 24 on the upper 
portion of the tread frame. This hydraulic jack is dis 
posed at one side of the pivotal axis of the tread frame 
as shown in FIGS. 1 and 4. Thus, when ?uid under 
pressure, such as liquid pressure, is supplied in a proper 
manner to the ?uid cylinder the piston may be moved to 
effect rocking of the tread frame about its diagonal pivot. 
The tread frame guideways 6 have rectangularly related 
longitudinal and transverse portions 25 and 26 respec 
tively along which the crawler tread is guided for circu 
lation and by tilting the tread frame the tread portions 
moving along said guideway portions may be selectively 
brought into contact with the ground so that the machine 
may be propelled either longitudinally by one ground en 
gaging portion or transversely by the other ground en~ 
gaging portion as desired. Rotary guides or idlers 27 are 
journaled on bearings 28 supported by vertical shafts 2.9 
on the tread frames and each endless crawler tread passes 
around these idlers and around a drive sprocket 30, with 
the idlers and sprocket respectively disposed at the three 
corners of the triangular tread frame. 
Various forms of driving means for the endless treads 

may be employed but herein, for illustrative purposes, 
each crawler tread may be driven by a suitable motor 31 
desirably a reversible ?uid motor such as a conventional 
reversible hydraulic motor. A worm 32 connected to 
and driven by the motor shaft meshes with and drives a 
worm wheel 33 secured to a vertical shaft 34 suitably 
journaled within a housing 35 desirably formed integral 
with the tiltable tread frame. A gear 36 secured to the 
shaft 34 meshes with a spur gear 37 keyed to a vertical 
‘shaft 38 likewise suitably journaled within the gear hous 
ing 35. Also secured to the shaft 38 is a spur pinion 
39 meshing with and driving a large spur gear 40 keyed 
to a vertical shaft 41 also suitably journaled within the 
gear housing. This latter shaft is keyed at 42 to the hub 
of the drive sprocket 30. Thus when the hydraulic 
motor 31 is operating the endless crawler tread may be 
circulated about its guidcways about the triangular tread 
frame. 
From the foregoing it is evident that the endless tread 

or tread chain of each crawler unit has ground engaging 
portions, one at right angles with respect to the other, 
with one portion disposed longitudinally of the machine 
and the other portion transversely disposed so that when 
such portions are selectively brought into contact with 
the ground the machine may be propelled either longi 
tudinally or sidewise along rectilinear paths. The tilting 
of the tread frames to bring the longitudinal and trans 
verse portions of the crawler treads selectively into con 
tact with the ground may be effected by the hydraulic 
jacks and the tread frames may be ?rmly locked in either 
of their tilted positions by trapping liquid within the jack 
cylinders. 
The modi?ed construction shown in FIGS. 10 and 11 

is generally similar to that above described and com 
prises a similar power adjusted triangular tread frame 
pivoted as shown and having a similar endless crawler 
tread guided for orbital circulation thereabout. In this 
construction, each tread frame has an upper platelike 
portion or support 44 hingedly connected at 45 to the 
lower portion of the machine frame and, in the position 
shown in FIG. 11, the upper plane surface 46 of the 
upper plate engages an inclined, downwardly facing plane 
abutment surface 47 on the machine frame. The upper 
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plate 44 has a depending bracket 48 to which the tread 
plate is hingedly connected, as in the preferred embodi 
ment above described. An extensible power device or 
hydraulic jack 49 has its cylinder 50 pivotally mounted at 
51 on a depending lug 52 on the upper plate 44 and re 
ciprocable within this cylinder is a piston 53 having its 
upwardly extending piston rod 54 pivotally connected at 
55 to lugs 56 integral with the machine frame. Thus 
when the jacks 49 of the several crawler tread units are 
operated to lower the machine frame to bring the plane 
surfaces 47 downwardly into contact with the upper sur 
faces 46 of the upper plates 44 the crawler tread frames 
are brought down into positions wherein the crawler 
treads lie ?at against the ground, as shown in FIG. 11, 
thereby to stabilize the machine during its non-traveling 
operation. 

In the modi?cation shown in FIGS. 12 and 13, the 
hinge connection between the machine frame and each 
tread frame as shown in the preferred embodiment is 
omitted and each tread frame is connected to the machine 
frame by three upright extensible power devices or hy 
draulic jacks 59, 60 and 61 having hydraulic cylinders 62 
two of which are rigidly connected to the machine frame 
while the third is pivotally mounted, as shown in FIG. 
12. Each jack cylinder contains a reciprocable piston 
63 ‘having a downwardly extending piston rod 64. The 
piston rods at their lower ends are universally pivotally 
connected as by ball and socket pivots 65 to the tread 
frame. The three power jacks are arranged near the 
three corners of a triangle on the triangular tread frame, 
as shown in FIG. 13, and when liquid under pressure is 
properly supplied to the jack cylinders they may be oper 
ated to tilt the tread frame to bring the desired ground 
engaging portion of the crawler treads into propelling 
contact with the ground. Otherwise this embodiment is 
similar to the preferred embodiment disclosed in FIGS. 1 
to 9 inclusive. 

In FIG. 14 another form. of the invention is disclosed 
and, in this construction, a machine frame 67 is pivotal 
ly mounted at 68 to swing horizontally about an upright 
axis relative to a conventional rear crawler unit 69. This 
crawler unit comprises a central frame 70 supported by 
parallel side crawler treads 71. Mounted at the forward 
side corners of the swingable machine frame are crawler 
units 72 likewise similar to those of the preferred em 
bodiment above described. When the tilting jacks of 
the front crawler units are suitably operated the trans 
verse ground engaging portions of the crawler treads may 
be brought into contact with the ground so that when the 
treads are operated they effect the horizontal swinging 
of the machine frame relative to the frame of the rear 
crawler unit. By reversing the motors of the front crawler 
units the machine may be swung horizontally in the op 
posite direction. When the longitudinal ground engaging 
portions of the front crawler treads are brought into con 
tact with the ground they may cooperate with the rear 
crawler treads in movement of the machine in either 
longitudinal direction along a rectilinear path. 

In FIGS. 15 and 16 another modi?cation is disclosed. 
In this construction the machine frame is supported by 
parallel side crawler tread devices or units 75 comprising 
relatively narrower and elongated longitudinal extending 
guide framew 76 having endless crawler treads or tread 
chains 77 guided for orbital circulation about their mar 
gins. The endless treads each have oppositely moving 
runs or ground engaging portions along the opposite 
longitudinal sides of the tread frames. The crawler tread 
frames are pivotally mounted at 78 on the machine frame 
to rock about parallel axes extending longitudinally of 
the machine and extensible power devices in the form of 
hydraulic jacks 79 are pivotally mounted between the 
bottom ‘of the machine frame and the crawler tread 
frames for tilting the latter about their longitudinal axes 
selectively to bring one or the other of the longitudinal 
side portions 91,‘ 111.118, Of the crawler treads into contact 
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with the ground. Since the opposed longitudinal runs of 
the crawler tread frames travel in relatively opposite di 
rections along the guideways of the tread frames one 
longitudinal portion of each tread unit may act to propel 
the machine forwardly along a rectilinear path while the 
other longitudinal portions of the tread chains may be 
brought into contact with the ground to propel the ma 
chine along a rectilinear path in the reverse direction. 
Thus reversal in the direction of movement of the ma 
chine may be effected simply by rocking the crawler 
units into one of their propelling positions or the other. 
By trapping liquid within the jack cylinders the tread 
frames may be locked in either of their adjusted positions 
and during non-traveling operation of the machine the 
jack cylinders may be operated to bring the crawler units 
into positions ?at against the ground surface thereby to 
stabilize the machine. 
As a result of this invention an improved machine pro~ 

pelling means is provided whereby a machine may be 
propelled in relatively different directions simply by bring 
ing different portions of the propelling units selectively 
into contact with the ground. By the provision of the 
tiltable mountings for the crawler tread units along which 
portions the endless crawler treads are guided for move 
ment the tread portions may be selectively brought into 
contact with the ground to propel the machine in rela 
tively different directions as desired. The tiltable tread 
frames hingedly connected to the machine frame together 
with the rectangularly related guiding portions along 
which the tread chain travels enable selective movement 
of the machine either longitudinally or sidewise without 
undesired sluing ‘of the machine. By utilizing different 
portions or runs of each crawler tread as a propelling 
portion and by guiding the treads on adjustable frames it 
is possible to propel the machine in relatively different 
directions simply by changing the positions of the adjust 
able frames thereby eliminating all relatively complicated 
controlling and reversing mechanisms. By bringing the 
treads into positions flat against the ground during the 
non-travelling operation of the machine increased stability 
is afforded. Other ‘advantages of the invention will be 
clearly apparent to those skilled in the art. 
While there are in this application speci?cally described 

several forms and modi?cations which the invention may 
assume in practice, it will be understood that these forms 
and modi?cations of the same are shown for purposes 
of illustration and that the invention may be further 
modi?ed and embodied in various other forms without 
departing from its spirit or the scope of the appended 
claims. 
What I claim ‘as new and desire to secure by Letters 

Patent is: 
l. A crawler mounted machine propelling means com 

prising a frame having angularly related portions extend 
ing in directions one transversely to the other providing 
guiding means, endless crawler tread means guided for 
circulation along said guiding means of said frame por 
tions, and means for adjustably mounting said frame 
whereby the latter may be adjusted selectively to bring 
said crawler tread means of one portion or the other into 
contact with the ground whereby the machine may be 
propelled in relatively different directions. 

2. A crawler mounted propelling mechanism compris 
ing a frame providing a guideway thereabout, an endless 
crawler tread guided for circulation along said guide 
way and having ground engaging portions moving in 
relatively different directions one transversely to the other, 
and means for ‘adjustably mounting said frame whereby 
the latter may be positioned to bring one portion or the 
other of said tread into contact with the ground whereby 
the machine may be propelled in relatively different di 
rections. 

3. A propelling means for a machine having a ma 
chine frame comprising, a propelling mechanism for the 
frame comprising a relative ?at tread frame inclined with 
respect to the horizontal closer to the latter thamto the 
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6 
vertical and having a guideway about its margin, an 
endless crawler tread of a relatively ?at construction 
guided for circulation along said guideway and provided 
with bottom ground engaging surfaces, said tread having 
one guided portion moving along said guideway in a direc 
tion different from another guided portion, and an ad~ 
justable mounting for said tread frame for adjusting the 
latter to bring selectively said tread portions into contact 
with the ground whereby the machine may be propelled 
in relatively different directions. 

4. A machine propelling means as set forth in claim 3 
wherein one of said tread portions is angularly disposed 
with respect to the other whereby the machine may be 
selectively propelled in angularly related directions. 

5. A machine propelling means as set forth in claim 3 
wherein a power device is connected between the ma 
chine frame and said tread frame for adjusting said tread 
frame relative to the machine frame. 

6. A machine propelling means as set forth in claim 
5 wherein said power device is operable to effect adjust 
ment of said tread frame into a position with said crawler 
tread in ?at contact with the ground with the machine 
frame resting upon said tread frame thereby to stabilize 
the machine during its non-traveling operation. 

7. The combination with a machine frame of a crawler 
tread device for supporting the frame and including a ?at 
tread frame hingedly connected to a support, an endless 
crawler tread guided for orbital circulation on said tread 
frame, adjusting devices for tilting said tread frame rela 
tive to said support, means for hingedly connecting said 
support to said machine frame, and an adjusting device 
for tilting said support relative to said machine frame to 
bring said tread frame into a position wherein said tread 
flatly engages the ground with the machine frame resting 
upon said support thereby to stabilize the machine during 
its non-traveling operation. 

8. A combination as set forth in claim 7 wherein the 
machine frame has a downwardly facing abutment surface 
and said support has an upwardly facing surface against 
which said abutment surface rests when said tread frame 
is in its position with said tread lying ?at against the 
ground. 

9. A crawler type propelling mechanism for mobile 
machines having a machine ‘frame, comprising, in combi 
nation a tread frame, an endless crawler tread guided for 
orbital circulation about the margin of said tread frame 
and having oppositely moving runs provided with ground 
engaging shoes, and means for mounting said tread frame 
to rock about a horizontal axis relative to the machine 
frame selectively to bring one or the other of said runs 
of said crawler tread into propelling contact with the 
ground. 

10. A propelling mechanism as set forth in claim 9 
wherein said tread frame is relatively narrow and elon 
gated and extends longitudinally of the machine with said 
oppositely moving runs of said endless tread extending 
in parallelism with the major axis of said tread frame, and 
said mounting means is pivoted to rock ‘about a longitudi 
nal axis relative to the machine frame. 

11. A propelling mechanism as set forth in claim 9 
wherein power operated means is provided between the 
machine frame and said tread frame for rocking the latter 
about its pivotal axis relative to the machine frame. 

12. A crawler mounted machine propelling mechanism 
comprising a frame having propelling portions providing 
guiding means, one of said portions being disposed at 
right angles with respect to the other, endless crawler 
tread means guided for circulation along said guiding 
means of said portions, and means for adjustably mount 
ing said frame whereby the latter may be adjusted selec 
tively to bring said crawler tread means of one portion 
or the other into contact with the ground whereby the 
machine may be propelled in different directions. 

13. A crawler mounted propelling mechanism com 
prising a frame providing a guideway thereabout, an 
endless crawler tread guided for circulation along said 
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guideway and having ground engaging portions moving 
in relatively different directions, one of said portions dis 
posed at right angles with respect to the other, and means 
for adjustably mounting said frame whereby the latter 
may be positioned to bring one portion or the other of 
said tread into contact with the ground whereby the ma 
chine may be propelled in different directions. 

14. A propelling means for a machine having a ma 
chine frame comprising, a propelling mechanism for the 
frame having a generally ?at tread frame pivotally con 
nected to said machine frame beneath the latter, said 
tread frame having a guideway about its margin, at least 
one portion of said guideway extending in a direction 
different from another portion of said guideway, an end 
less crawler tread of a generally'?at construction guided 
for circulation‘ along said guideway and provided with 
bottom ground engaging surfaces, said tread having one 
guided portion moving along said guideway which ex 
tends in the said direction different from another portion 
of said guideway, and an adjustable mounting for said 
tread frame for adjusting the latter about its pivotal 
connection to bring one or the other of said tread guided 
portions into contact with the ground whereby the ma 
chine may be propelled in different directions. 

15. A propelling means for a machine having an elon 
gated machine frame comprising, a propelling mecha 
nism for the frame having a generally ?at tread frame 
pivotally connected to said machine frame beneath the 
latter on an axis extending diagonally to a plane extend 
ing longitudinally of said machine frame, said tread 
frame having a guideway about its margin, at least one 
portion of said guideway extending in a direction differ 
ent from another portion of said guideway, an endless 
crawler tread of a generally ?at construction guided for 
circulation along said guideway and provided with bot 
tom ground engaging surfaces, said tread having one 
guided'portion moving along said guideway which ex 
tends in the said direction diiferent from another portion 
of said guideway, and an adjustable mounting for said 
thread frame for adjusting the latter about its pivotal 
connection to bring one or the other of said tread guided 
portions into contact with the ground whereby the ma 
chine may be propelled in different directions. 

16. A propelling means for a machine having an elon 
gated machine frame comprising, propelling mechanisms 
for the frame each having a generally ?at tread frame 
pivotally connected to said machine frame beneath the 
latter on an axis extending diagonally to a plane extend 
ing longitudinally of said machine frame and on the op 
posite sides of the longitudinal center of said machine 
frame, said tread frame having a guideway about its 
margin, at least one portion of said guideway extending 
in a direction different from another portion of said 
guideway, an endless crawler tread of a generally ?at 
construction guided for circulation along said guideway 
and provided with bottom ground engaging surfaces, said 
tread having one guided portion moving along said guide 
way which extends in the said direction different from 
another portion of said guideway, and an adjustable 
mounting for said tread frame for adjusting the latter 
about its pivotal connection to bring one or the other of 
said tread guided portions into contact with the ground 
whereby the machine may be propelled in different di 
rections. 

17. A crawler type propelling mechanism for mobile 
machines having a machine frame comprising, in com 
bination, a tread frame, said tread frame being relatively 
narrow and elongated and extending longitudinally of 
the machine with the narrow part of said tread frame 
disposed in a horizontal plane with respect to said ma 
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8 
chine, an endless crawler tread guided for orbital cirl 
culation about the margin of said tread frame and having 
oppositely moving runs provided with ground engaging 
shoes, and means for mounting said tread frame to rock 
about a horizontal axis relative to the machine frame 
selectively to bring one or the other of said runs of said 
crawler tread into propelling contact with the ground. 

18. A propelling mechanism for a mobile machine 
having a frame, comprising propelling devices on the 
frame each having a continuously moving propelling 
member having portions extending in relatively different 
directions and selectively movable into positions to en 
gage the ground surface, one of said portions when in 
engagement with the ground surface operable to move 
the machine in one direction and the other of said por 
tions when in engagement with the ground surface oper 
able to move the machine in a relatively different direc 
tion and means for adjusting said propelling devices to 
adjust each thereof to bring one or the other of said por 
tions of each device into the aforesaid ground engaging 
positions. 

19. A propelling mechanism for a mobile machine 
comprising a frame having angularly related portions one 
extending in a direction transversely to the other, a con 
tinuously moving ground engaging propelling member 
carried by said frame with portions of said member mov 
ing along said frame portions respectively, said portions 
of said propelling member selectively movable into posi 
tions to engage with the ground surface and when said 
transverse portion of said propelling member is engaged 
with the ground surface the machine is moved in one di 
rection and when the other portion of said propelling 
member is engaged with the ground surface the machine 
is moved in another direction and means for adjusting 
said frame to selectively bring one or the other portions 
of said propelling member into the aforesaid ground en 
gaging positions. 

20. A machine propelling mechanism comprising a 
mobile rear support having propelling means, a frame 
pivotally mounted at its rear portion on said rear sup— 
port to swing horizontally relative thereto, and a mobile 
support for said pivoted frame having propelling means 
comprising a ground engaging member provided with 
ground engaging portions one of which portions forms 
an extension of the other portion, one of said portions 
extending transversely of the machine and the other of 
said portions extending longitudinally of the machine 
and each selectively movable into engagement with the 
ground surface, the one of said portions extending trans~ 
versely when in engagement with the ground surface 
operable to swing said pivoted frame horizontally about 
its pivot and the one of said portions extending longi 
tudinally when in engagement with the ground surface 
cooperating with the propelling means on said rear sup 
port to propel the machine longitudinally along a rectilin 
ear path. 
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