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The present invention relates to an excavating machine 
with a so-called walking mechanism. It is known to 
equip surface or open pit mining machines with a so-called 
walking mechanism instead of full tracks or caterpillars. 
These walking mechanisms are actuated mechanically or 
hydraulically and operate in the -foll-owing manner. 
With each step, the front portion of the machine‘frame is 
lifted by means of feet contacting the ground and is simul 
taneously moved forward, w-hereas the rear portion of the 
machine frame is usually dragged over the ground. The 
advance of the machine or device is thus brought about 
by a continuous lifting, tilting and lowering of the ma 
chine frame. Such walking mechanisms are not appli 
cable in all instances, especially not for bucket wheel ex 
cavators With which the walking operation is intended 
to be employed for adjusting the excavating or scrap 
ing depth. In this instance, it is required that the ma 
chine advance by means of the walking mechanism practi 
cally without changing its location as to height so that 
the scraping operation will not be interfered with. This 
requirement has been met by other heretofore known walk 
ing mechanisms _for excavators. These walking mecha 
nisms comprise two pairs of skid-like tracks on which 
the excavartor understructure is supported alternately by 
means of circular sector-shaped rollers. While the under 
structure of the excavator moves on the tracks of one pair 
of tracks by means of the downwardly directed arched or 
curved race surface of the rollers, the track skids of the 
other pair which are lifted off the ground are moved for 
wardly. Inasmuch as the two track skids arranged on 
both sides of the -machine are spaced from each other by 
relatively small distances only, with this design of ex 
cavators, the two pairs of track skids which approxi 
mately are of the same length can be turned relative to 
each other by a very small angle only. Consequently, the 
excavator when advancing can move along rather ñat 
curves only. 

According to another embodiment of excavators of 
the general type involved, the track skids of one pair of 
skids are so short that they can be tilted by 360° between 
the track skids of the other pair. However, as far as 
the support of the machine on the track skids is con 
cerned, only a correspondingly small supporting base is 
available. Moreover, with this arrangement the track 
skids do not easily adapt themselves to rather irregular 
ground contours and are not suitable for moving over 
great inclines. ' 

It is, therefore, an object of the present invention to 
provide a walking mechanism for excavators and the like 
which will be able to advance practically without changing 
their location as to height. 

It is another object of this invention to provide an ex 
cavator as set forth in the preceding paragraph, which 
excels by its steadiness. ` 

Still another object of this invention consists in the pro 
Vision of _an excavator which will be able to move over 
irregular ground contours with considerable inclines. 

It is a still further object of this invention to provide an 
excavator equipped with’a walking mechanism, which will 
be considerably lighter than heretofore known excavators 
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of the above-menttioned character having the same output. 

These and oher objects and advantages of the invention 
will appear more clearly from the following specification 
in connection with the accompanying drawings, in which: 
FIGURES 1 and 2 respectively illustrate in different 

positions the lower portion of a bucket excavator seen 
from the side while moving along a straight line; 
FIGURES 3 and 4 respectively represent top views of 

FIGURES 1 and 2; , 
FIGURE 5 illustrates a section along the line V-V of 

FIGURE 3; ^ . 

FIGURE 5a is a section similar :to that of FIGURE 5 
but showing the lower portion of the bucket excavator in 
a different position; 
FIGURE 6 is a top view of the lower portion of the 

excavator with the excavator understructure turned rela 
tive to the legs resting on the ground; 
FIGURE 7 is a side View of the lower portion of an 

excavator according to the invention on an inclined 
groun'd. 
FIGURE 7a is a V-iew showing the «mechanism for mov 

ing the excavator structure on the platform therebeneath 
and drawn at a larger scale than FIGURE 7; 
FIGURES 8 to 13 illustrate in section and plan view a 

simplified and modified arrangement according to the 
present invention in that the modification of FIGURES 
8 to 13 is designed for movement in a straight line only. 
'The present invention is based on an excavator, sur 

face remover or the like with a walking mechanism which 
comprises at least two gro-ups of supporting means which 
are alternately under the load of the excavator structure, 
of which at least one of said groups is connected to the 
excavator frame structure by a rolling mechanism. An 
excavator according to the invention is characterized 
primarily in that the excavator frame structure is mov 
able on an intermediate support structure in the form of 
one or a pair of platforms which support structure -is 
alternately supported by one group 'of legs or, when the 
excavator frame is supported by another group of legs, is 
displaceably suspended on the excavator frame. An ex 
cavator according to the invention is furthermore charac 
terized in that the legs on which the foot plates are 
journalled for three-dimensional movement, are adjust 
able as to height in order to adapt the excavator to the 
contour of the ground. 

Preferably, the support structure comprises two inter 
mediate'support platforms, each being equipped with one 
group of supporting legs. One of these intermediate sup 
ports is provided with a train of rollers for a straight 
movement of the excavator frame, whereas the other in 
termediate support is provided with a train of rollers for 
a turning movement of said excavator frame about an 
at least approximately vertical axis. For purposes of 
hydraulically adjusting the supporting legs as to height, 
the cylinders for the legs designed as piston rods recipro 
cable in said cylinders are connected to said intermediate 
supports. The upper ends of said cylinders extend into 
cutouts of the excavator frame, said cutouts being so 

_ shaped that they will permit the excavator frame to move 
relative to said intermediate supports in conformity with 
the purpose for which said trains of rollers are designed. 

Referring now to the drawing in detail, the walking 
mechanism of the excavator according to the present in 
vention has two groups of supporting means which in 
clude legs 1, 2, 3; 4, 5, 6. Each of said groups comprises 
three supporting legs adjustable as to height. Each of 
said supporting legs is formed by a piston rod the lower 
end of which is journalled in a ball joint on a foot plate 
7. Piston 8 (FIG. 5) of each supporting leg is recipro 
cable in a vertically arranged cylinder 9 connected to Ian 
intermediate support or platform structure 10, 1l respec 
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tively. These intermediate supports, or platforms, when 
seen from the top, have the shape of an equilateral tri 
angle with cutoff corners. One of said intermediate sup 
ports, viz. platform 11, is with play inserted into the 
other intermediate support, in this instance, platform 
10, which latter is correspondingly designed as a hollow 
intermediate member. The arrangement is such that the 
corners of the intermediate support or platform 11 pro 
trude from the intermediate support or platform 10. The 
cylinders 9 of the six supporting legs are arranged at the 
corner portions of the two platforms. 

Provided on the top side of the intermediate supports 
10, 11 and on both sides of each cylinder 9 are two trains 
of rollers 12, 13. Each of these trains of rollers com 
prises a series of flanged rollers. The three pairs of trains 
of rollers 12 arranged on the intermediate support 10 ex 
tend along straight lines parallel to each other, whereas 
the three pairs of trains of rollers 13 arranged on the 
intermediate support 11 are curved along circles the center 
point 14 of which is located in the center of the interme 
diate support 11. 
The understructure or frame structure 15 of the ex 

cavator rests on the trains of rollers 12, 13 by means of 
straight and curved rails 16, 17 respectively, arranged at 
the bottom side of said understructure 15. The cylinders 
9 on the supporting legs protrude beyond the respective 
platform or intermediate support 10, 11 and extend 
through cutouts 1S, 19 provided in the excavator under 
structure 15. The cutouts 18 pertaining to the supporting 
legs 1, 2, 3 extend along straight lines and are parallel to 
the trains of rollers 12, whereas the curved cutouts 19 
pertaining to the supporting legs 4, 5, 6 are coaxial with 
the contour confined by the trains of rollers 13. The 
cylinders 9 have a certain freedom of movement in the 
cutouts 18, 19 which freedom of movement corresponds 
to the longitudinal movement and turning movement of 
the excavator understructure during a step in the straight 
movement and the turning movement of the excavator, 
respectively. The upper ends of cylinders 9 are each 
provided with a collar 20 (FIG. 5) adapted to rest on 
the upper side of the excavator understructure 15 at oppo 
site sides of said cutouts 18, 19. These collars will rest 
on said top side of the excavator understructure 15 when 
piston 8 is lifted by pressure fluid acting on the bottom 
side thereof so that the foot plate 7 is lifted off the ground. 
In this instance, the respective intermediate support, for 
>instance 10, will be suspended on the excavator under 
structure. 15 by means of the cylinders 9 of the three 
respective supporting legs 1, 2, 3. The rollers of the 
respective roller trains 12 will simultaneously have been 
lifted off the rails 16 somewhat in the downward direc 
tion, but the rails are still aligned with the rollers. The 
excavator understructure 15 will then, through the inter 
vention of the roller trains 13, be supported by the other 
supporting legs 4, 5, 6 the foot plates of which rest on the 
ground. Under these conditions, the collars 20 of the 
cylinders 9 pertaining to platform 11 are slightly lifted 
off from the top side of the excavator frame structure 15. 
The upper excavator structure 22 rests on the excava 

tor understructure 15 by means of a ball-supported turn 
table 21. 
When the excavator occupies the position of FIGS. 1, 

3 and 5, the understructure 15 thereof will, by means of 
legs 4, 5 and 6 rest on the ground, and, more specifically, 
through the intervention of the intermediate support 11 
supported by said legs. It will be appreciated that the 
understructure 15 rests on the roller trains 13 of inter 
mediate support 11 by means of rails 17. The foot plates 
of the supporting legs 1, 2, 3 are lifted off the ground 
so that the intermediate support 10 pertaining thereto is 
supported by the understructure 15 through the interven 
tion of the respective cylinders 9. The intermediate sup 
port 10 is, relative to the understructure 15, displaced as 
far as possible toward the right so that the respective cyl 
inder 9 will be located at the right-hand end of the cut 
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4 
outs 18. This displacement may be effected by means 
of Winches or hydraulic devices, while the collars 20, 
through the intervention of sliding surfaces, have been 
displaced on corresponding surfaces at the top side of the 
excavator understructure 15. 

For purposes of advancing the excavator toward the 
right, legs 1, 2 and 3 are lowered until the foot plates 7 
pertaining thereto rest on the ground. The intermediate 
support 10 pertaining thereto is, by means of the fluid pres 
sure acting from the top on piston 8, lifted slightly so 
that the rollers of the roller trains 12 will from below 
engage the bottom surfaces of the corresponding rails 16 
of the understructure 15. 

Furthermore, the legs 4, 5 and 6 are shortened so that 
the foot plate 7 pertaining thereto will be in lifted position 
over the ground, and the intermediate support 11 will be 
supported by the understructure 15 through the interven 
tion of the respective cylinders 9. 

If, now, the excavator understructure 15 is rolled to 
ward the right on the roller trains 12 into FIGS. 2 and 4 
position, the cutouts 18 will move until their left ends 
abut the stationary cylinders 9 of legs 1, 2 and 3. For 
purposes of illustrating this advancing movement of the 
excavator, the original position of the excavator under 
structure 15 as occupied in FIG. 1, is indicated in FIG. 2 
by dot-dash lines. 

During the above-mentioned movement of the ex 
cavator understructure 15 toward the right, said under 
structure 15 has carried with it the intermediate support 
11 because the cylinders 9 supporting the intermediate 
support 11 are connected through the cutouts 19 with 
the understructure 15 and because, furthermore, due to 
the flanges of the rollers pertaining to the trains 13 and 
arranged on the intermediate support 11, there exists a 
connection with the rail 17 on the understructure 15. 
For further advancing the excavator in straight direc 

tion toward the right from the position of FIGS. 2 and 4, 
the legs 4, 5 and 6 are lowered so that their foot plates 
rest on the ground. Furthermore, legs 1, 2 and 3 are 
shortened so that their foot plates will again be in raised 
position over the ground. The intermediate support 10 
is then, together with legs 1, 2 and 3, displaced toward 
the right to such an extent that the respective cylinders 
9 rest against the right-hand ends of the cutouts 18. In 
this way, the position according to FIGS. l, 3, and 5 
has been restored after completion of the first step. Ad 
ditional steps will be effected by means of the movements 
described in connection with FIGS. 1 to 5. 

If it is desired to turn the excavator on the spot, the 
understructure 15 is rested on the corresponding lowered 
legs 4, 5 and 6. The understructure 15 will then roll on 
the roller trains 13, for instance in clockwise direction, 
until the cylinders of the supporting legs 4, 5 and 6 rest 
against the corresponding ends of the cutouts 19, (see 
the solid-line position of the understructure 15 in FIG. 6). 
The understructure 15 during its turning movement about 
axis 14 takes with it the intermediate carrier 10. The legs 
1, 2 and 3 pertaining to said intermediate carrier 10 are 
now lowered t-o such an extent that their foot plates rest 
on the ground. Furthermore, legs 4, 5 and 6 are lifted, 
and the intermediate support 11 now supported by the 
understructure 15 will, together with legs 4, 5 and 6 be 
turned in clockwise direction about axis 14 until the cylin 
ders pertaining to legs 4, 5 and 6 rest against the other 
end of the cutouts. By again lowering the legs 4, 5 and 6 
and again lifting the legs 1, 2 and 3, the understructure 
15 can be turned in clockwise direction in conformity 
with the freedom of movement determined by the cut 
outs 19. 

It will thus be appreciated that the excavator can be 
turned on the spot by 360° and, of course, also in an 
opposite direction, as indicated in FIG. 6 by dot-dash 
lines. 

It is important that the advancing movement of the ex 
cavator will be effected practically without change in 
its position as to height, so that the cut of the bucket 
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wheel will not be interfered with. The movement of the 
intermediate support, which at this time does not support 
the excavator frame, may be effected during the oper 
ation of the excavator. 

During the advancing movement or the turning move 
ment of the excavator, the latter always rests on three 
legs which provide sufficient steadiness. During the nor 
mal operation of the excavator, the latter rests on six 
legs which provide a correspondingly large supporting 
base. 
A walking mechanism according to the present inven 

tion is particularly advantageous for the support and ad 
vance of a surface mining machine on a ground with an 
unusually steep incline. FIG. 7 illustrates, for instance, 
how the above-mentioned excavator rests on a ground 
with an incline of 1:6. More specifically, the supporting 
legs are >moved .out to a different extent, and the foot 
plates 7, due to their universal joint connection with the 
legs, automatically -adapt themselves to the inclination. 
In this connection, it is possible to give the intermediate 
supports 10 and 11 and the excavator understructure 15 
with the upper structure 22, a position with an only slight 
inclination, for instance, 1:20, or to adjust for a hori 
zontal position the intermediate supports 10, 11 with the 
excavator understructures 15 and 22, in spite of the steep 
incline of the ground. In this way the driving and braking 
forces required in connection with a displacing operation 
of the excavator structure on the respective roller trains, 
may be kept to a minimum. The bottom sides of the foot 
plates 7 are preferably provided with strong spikes 30 
which enter the ground and with a very steep incline of 
the ground, prevent the foot plates from slipping. If 
corresponding spikes were provided in connection with 
-track vehicles, they would dig up the ground and require 
considerable guiding forces. This drawback has been 
avoided with the walking mechanism according to the 
present invention since, when lifting the supporting legs, 
the spikes will be lifted out of the ground without en 
countering any material resistance. 
The present invention, therefore, brings about the ad 

-vantage, over heretofore known track-equipped exca 
vators, that the excavator designed according to the pres 
ent invention may also be safely employed on ground 
contours with steep inclines. Moreover, an excavator 
according to the invention is considerably lighter than 
corresponding excavators on tracks, while the turning of 
the excavator on the spot will be greatly facilitated. 

` FIG. 7 also shows driving means for moving the exca 
vat-or understructure 15 on the intermediate support lfi. 
To this end, Winches 23 are mounted on the bottom side 
of the understructure 15. Cables from said Winches lead 
in opposite directions to reversing rollers or drums 24 at 
the understructure 15 and from there to reversing rollers 
25 which are journalled on both sides of the winch drum 
23 on the intermediate support 10. From here the cable 
leads to the fixed points on the understructure of the exca 
vator. Corresponding driving means are arranged on the 
intermediate support 11 for the rotary movement accord 
ing to FIG. 6. If desired, also, other driving means such 
as hydraulic driving means or rack-and-pinion arrange 
ments, may be employed. 
The bottom side of the excavator-frame structure 15 

has journa-lled adjacent each of the three cutouts 18 a 
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site directions. A rope or cable 24a is wound around 
winch 23 and extends in a direction parallel to the direc 
tion of displacement of frame structure 15 and is passed 
in opposite directions to reversing rollers 24 which are 
journalled on the bottom side of frame structure 15. 
From there rope 24a is guided back to reversing rollers 25 
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fore, frame structure 15 may be displaced on rollers 12. 
Corresponding Winches are also provided adjacent the 
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curved cutouts 19 and serve for rotating the frame struc 
ture on rollers 13. 

While the arrangement according to the invention has 
been described as having the intermediate supports 10, 1v1 
equipped with three supporting legs, it is, of course, also 
possible to provide more than three supporting legs for 
each intermediate support. Thus, for inst-ance, both inter 
mediate supports or one of said intermediate supports 
only, may be equipped with a four-point support. By em 
ploy-ing suitable control devices, it is possible to load the 
supporting legs uniformly. 
An example of a four-p-oint support is shown in FIG 

URES 8 to 13. According to FIGURES 8 and 11 plat 
form 42 is carried by the four piston rods 40, of one group 
of'supporting means, which are moved downwardly. In 
this instance frame structure 15 rests on rollers 43, and 
the cylinders of the other group of supporting means with 
their piston rods 41 elevated are suspended from frame 
structure 15 by means of the upper collars 20. The cylin 
ders of the first group rest against the left-hand ends of 
slots 44 provided in platform 42, whereas the cylinders of 
the second group rest against the right-hand ends of slots 
45 arranged in understructure 15. 
For purposes of moving the apparatus t-owards the right 

first, piston rods 41 are moved out until they rest on the 
ground, while the correspond-ing pistons are subjected to a 
liquid under pressure from the top. Subsequently, piston 
rods 40` are lifted by subjecting the pistons pertaining 
thereto to liquid under pressure fro-m the bottom (see 
FIGURES 9 and 12) and thereafter the frame structure 
is displaced towards the right on rollers 43 until the cylin 
ders of the first group engage the right hand ends of slots 
44 and the cylinders of the second group engage the left 
hand ends of slots 45. . 

It is, of course, to be understood, that the present inven 
tion is, by no means, limited to the particular structures 
shown in the drawings, but also comprises any modiiica 
tions within the scope of the appended claims. 
What we claim is: 
1. In an earth working machine, especially excavator, 

having a frame structure: a platform structure arranged 
below said frame structure, means supporting said frame 
structure on said platform structure and adapted for per 
mitting said structures to move'relative to each other in a 
substantially horizontal plane, a first group of supporting 
means, and a second group of supporting means, said 
groups lbeing operable independently of each other, each 
of the support-ing means of said first and second groups 
including a first member engaging both of said structures, 
each of said first members engaging one of said struc 
tures with a limited freedom of Vmovement in the direc 
tion in which said structures are movable relative to each 
other thereby making possible said movement of said 
structures relative to each other, each of the supporting 
means of said first and second groups also including a sec 
ond member operatively lassociated with a respective first 
member beneath said platform structure and adapted se 
lectively to be lowered away from and to be retracted to 
ward the respective said first member and said platform 
structure thereby permitting actuation of said groups of 
supporting means in such a way that the supporting means 
of said first group are placed into lowered position for 
supporting said platform structure with regard to the 
ground while the supporting means of said second group 
are in retracted position or to move the supporting means 
of said second group into lowered position for supporting 
said frame structure with regard to the ground while the 
supporting means of said first group are in retracted posi 
tion, and means operatively connected between said frame 
structure and said platform structure for effecting the said 
relative movement of said structures. 

2. An earth working machine according to claim 1, in 
whic-h said second member of said groups comprises a 
downwardly extending leg and a foot plate at the lower 
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end thereof, and universal joint means linking the said 
foot plate to said leg. 

3. In an earth working machine, especially excavator, 
having a frame structure: a platform structure comprising 
a first platform and a second platform and being arranged 
below said frame structure, first means interposed between 
said first platform and said frame structure adapted for 
supporting said frame structure on said first platform and 
also adapted for permitting a straight movement of said 
frame structure and said first platform relative to each oth 
er, second means interposed between said frame structure 
and said second platform adapted for supporting said frame 
structure on said second platform and also adapted for 
permitting said frame structure and said second platform 
to move relative to each other along a circular path, a 
first group of supporting means pertaining to said first 
platform, and a second group of supporting means per 
taining to said second platform, said groups being oper 
able independently of each other, each of the supporting 
means of said first and second groups including a first 
member engaging both of said frame structure and the 
pertaining platform, each said first member engaging one 
of said frame structure and the pertaining platform with a 
limited freedom of movement in the direction in which 
said frame structure and the pertaining platform are mov 
able relative to each other thereby making possible said 
movement of said frame structure and said platforms rela 
tive to each other, each of the supporting means of said 
first and second groups also including a second member 
operatively associated with a respective first member and 
adapted selectively to be lowered away from and to be re 
tracted toward the respective first member and said pertain 
ing platform thereby permitting actuation of said groups 
of supporting means in such a way that the supporting 
means of said first group are placed into lowered position 
for supporting said first platform with regard to the ground 
while the supporting means of said second group are in 
retracted position or to move th-e supporting means of said 
second group into lowered position for supporting said 
second platform with regard to the ground, each said first 
member having limited freedom of axial movement rela 
tive to said frame structure and the pertaining platform 
whereby, while the supporting means of each said group 
are in retracted position the respective said platform per 
taining thereto is suspended on said frame structure, and 
means operatively connected between said platform struc 
ture and said frame structure for effecting the said rela 
tive movement between said frame structure and the said 
platforms of said platform structure. 

4. In an earth working machine, especially excavator, 
having a frame structure provided with a plurality of 
straight parallel slots and also comprising a plurality of 
curved slots following the contour of a circle, a platform 
structure comprising a first platform and a second plat 
form and being arranged below said frame structure, first 
means interposed between said first platform4 and said 
frame structure adapted for permitting said frame struc 
ture on said first platform and also adapted for permitting 
a straight movement of said frame structure and said first 
platform relative to each other in the direction of said 
straight slots, second means interposed between said frame 
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structure and said second platform adapted for supporting 
said frame structure on said second platform and also 
adapted for permitting said frame structure and said sec 
ond platform to move relative to each other along a cir 
cular path corresponding to the curvature of said curved 
slots, a first group of supporting means corresponding in 
number to the number of said straight slots and a second 
group of supporting means corresponding in number to 
the number of said curved slots, said groups being oper 
able independently of each other, each of said supporting 
means of said first group comprising a cylinder extending 
substantially perpendicularly to said first platform and 
having its lower portion connected to said first platform 
and having its upper portion engaging one of said straight 
slots for movement therealong, each said cylinder permit 
ting limited movement of said frame structure and the per 
taining platform toward and away from each other, each 
of the supporting means of said second group comprising 
-a cylinder substantially perpendicular to said second plat 
form and having its lower portion connected thereto and 
having its upper portion extending into one of the curved 
slots, each of said supporting means of said tirst and sec 
ond groups also comprising a piston with a downwardly 
extending piston rod reciprocable in the respective cylin 
der of the respective group, each of said supporting means 
of said first and second groups also including foot plate 
means universally joined to the lower end of the respec 
tive piston rods whereby the foot plate means of said first 
group may selectively be lowered to the ground and the 
foot plate means of the second group may be lifted off the 
ground and Vice versa, and means operatively connected 
between said platform structure and said frame structure 
for effecting the said relative movement between said 
frame structure and the said platforms of said platform 
structure. 

5. An earth working machine according to claim 4, in 
which the cylinder and pistons of said first and second 
groups are operable selectively so that either one of said 
platforms is suspended on said frame structure by the cyl 
inders pertaining thereto when the foot plate means per 
taining to the respective other platform rest on the ground. 

6. An earth working machine according to claim 4, in 
which the cylinder portions extending into the slots of said 
frame structure extend through said slots and are pro 
vided with fiange means on the upper side of the frame 
structure for abutting engagement with the top of said 
frame structure. y 

7. An earth working machine according to claim 4, in 
which one of said platforms has a portion slidably ar 
ranged in a hollow portion of the other platform, and in 
which said groups of supporting means of said first and 
second groups are arranged outside said hollow portion of 
said other platform. 
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