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ABSTRACT OF THE DISCLCBSURE 
A side-shiftable excavator having a stationary frame 

and a mobile frame. The stationary frame has a pair of 
slide rails supported in spaced relation which slidably 
receive the mobile frame. The mobile frame has means 
engaging the top and sides of the upper rail and only the 
sides of the lower rail to facilitate easy relative displace 
ment of the two frames. Limit means are provided and 
will engage the bottom of the top rail upon significant 
upward movement of the mobile frame with respect to the 
fixed frame. 

Background of the invention 
The present invention relates generally to a side-shift 

able excavator and more particularly to a system, includ 
ing a novel apparatus, having a unique slide rail con 
struction, integrally carried at one end of a tractor of the 
backhoe variety or the like and upon which a side shift 
able mobile frame is slidably supported, the mobile frame 
carrying an excavating apparatus, such as a backhoe as 
Sembly. The novel apparatus of this invention substan 
tially eliminates binding between the mobile and immo 
bile frames due to improper tolerances, misalignment 
and the like during repositioning of the mobile frame 
along the slide rails, and also accommodates both easy 
Separate fabrication of the immobile and mobile frames 
and ready positioning of the mobile frame, as a unit, 
upon the immobile frame. 

In the past, it has become common commercial prac 
tice in the excavating art to mount a backhoe excavating 
assembly or the like upon a frame, which frame is slid 
able relative to a fixed frame. The fixed frame is mounted 
upon the backhoe tractor or the like. Such devices are 
commonly generically denominated as side shiftable ex 
cavators. 

In order to properly transmit the load imposed by the 
siidable or mobile frame, by the backhoe assembly or the 
like, and the loads created during excavation, three basic 
requirements should be satisfied. First, the weight of the 
mobile frame and the backhoe assembly should be verti 
cally transmitted effectively to and readily assumed by the 
immobile frame. Second, the mobile frame should be 
Supported in such a way as to prevent rotation or pivotal 
movement of the mobile frame about the immobile frame 
which would otherwise result due to the overhanging 
moment caused by the weight of the mobile frame and 
backhoe assembly, and the forces generated during ex 
cavation. Third, the mobile frame should be supported to 
accommodate easy repositioning of the mobile frame 
along the immobile frame transverse of to achieve the 
desired excavating position. 

In an effort to satisfy the foregoing three requirements, 
the prior art of the side shiftable excavator type has pre 
dominantly used either (1) variously configurated upper 
and lower slide rails secured to the immobile frame and 
upon which the mobile frame slides (for example, see 
United States Patent 3,117,685), or (2) variously shaped 
upper and lower channels or recesses within which studs, 
bolts or the like are fitted and secured to support the 
mobile frame in a desired position (for example, see 
United States Patent 3,156,488). In either case the weight 
of the mobile frame (and the excavating equipment car 
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ried by the mobile frame), the excavating loads and the 
previously described overturning moment are transmitted 
in part to both (1) the upper slide rail, channel or re 
cesses and (2) the lower slide rail, chamber or recesses, 
as the case may be. As a result of this type of load trans 
mission, in order for the mobile frame to be readily slid 
able with respect to the immobile frame, exact align 
ment between the slide rails and the guides receiving the 
same, or between the channels and the studs, or between 
the recesses and the boits must exist initially and must 
be maintained through the lifetime of the excavator in 
spite of abuse and wear. Thus, the manufacturig toler 
ances to which these prior art excavating devices have 
been necessarily subjected significantly escalates the 
initial cost of the equipment and the restoration of align 
ment following abuse and wear necessitates relatively high 
maintenance expenditures. 

In view of the foregoing, it would be a valuable con 
tribution to the side shiftable excavator art, to provide 
a method and means for slidably mounting a side shift 
able or mobile frame upon an immobile frame so that 
the weight, excavation loads and overturning moment 
imposed by the mobile frame are readily assumed by the 
immobile frame and wherein the mobile frame is easily 
slidably repositioned without the need to provide com 
ponents manufactured to close tolerances and where mis 
alignment due to abuse, wear and the like does not cause 
binding between the frames or does not otherwise inhibit 
the ability of the mobile frame to be slidably displaced 
displaced along the immobile frame. 

Summary of the invention 
Generally, the presently preferred embodiment of this 

invention structurally includes a frame which is fixedly 
secured to the tractor chassis, this frame consisting of 
two superimposed horizontal tubes of hollow rectangular 
cross sectional configuration acting as beams and joined 
by welding or the like at the rear side to a pair of trans 
versely spaced vertical posts or columns of similar cross 
section. The attachment of the fixed or immobile frame 
to the tractor chassis is made by forwardly projecting 
ears carried by the columns and secured to attachment 
arms on the tractor. 
The rear faces of the beams carry vertically disposed 

planar plates preferably of solid rectangular cross sec 
tion, which plates constitute slide rails and are welded 
or otherwise integrally secured to the rear faces of the 
beams. The plates or slide rails are vertically aligned with 
each other at different elevations. 
The swing post of the excavator or backhoe is mounted 

on a vertical side-shiftable or mobile frame which spans 
the distance between the slide rails. This mobile frame 
is rectangular in outline and considerably smaller than 
the immobile frame. The mobile frame (which also car 
ries the excavator operators seat) is slidable on the imple 
ment or mobile frame and is provided with a top slide 
rail guide projecting from the mobile frame toward the 
tractor and being engageable at various times with the 
top, the bottom and both sides of the top slide rail. The 
mobile frame also carries a bottom slide rail guide which 
is engageable with both sides of the bottom slide rail. 
By this slide rail and guide arrangement, the upper 

slide rail resists at its sides the vertical torque or over 
turning moment imposed by the mobile frame responsive 
to the vertical load component applied to the excavator 
or backhoe swing post, resists at the bottom of the upper 
slide rail any upward thrust, and carries at the top of the 
upper slide rail essentially the entire weight load vertically 
imposed by the mobile frame upon the immobile frame. 
The lower slide rail solely assists in resisting the vertical 
torque or overturning moment and does not carry any 
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significant portion of the vertical weight load, thereby 
avoiding binding due to inaccurate tolerances and due to 
misalignment of components. 
The mobile frame may be locked in position at a Se 

lected position by mechanical means of well known type 
or by the hydraulic apparatus disclosed in co-pending ap 
plication Ser. No. 450,114, now Patent No. 3,304100, 
filed on even date herewith and assigned to the assignee 
of the present invention. The hydraulic apparatus of that 
plication Ser. No. 450,114, now Patent No. 3,304,100, 
of this application and briefly described herein, though 
constituting no part of the present ivention. 

Accordingly, it is a primary object of the present inven 
tion to provide in a side shiftable excavator or the like 
a novel means for facilitating easy displacement of the 
mobile frame with respect to the immobile frame without 
requiring that components be manufactured to close tol 
erances and without requiring relatively exact alignment 
between the two frames as prerequisites to avoid binding. 
An additional important object of the present invention 

is the provision in a side-shiftable excavator or the like of 
a novel means for carrying the mobile frame upon the 
immobile frame, whereby the frames may be easily Sep 
arately fabricated and the mobile frame may be readily 
positioned upon and removed from the immobile frame as 
a unit. 
A further object of this invention is the provision in a 

side-shiftable excavator or the like of a unique immobile 
frame which is strong, durable, economical to fabricate 
and requires only a small number of components. 
These and other objects and features of this invention 

will become more fully apparent from the following de 
scription and appended claims taken in conjunction with 
the accompanying drawings, wherein: 
FIGURE 1 is a perspective view of a tractor mounted 

backhoe equipped with the novel slide rail construction 
of the present invention; and 
FIGURE 2 is a cross sectional view of the novel slide 

rail construction taken along line 2-2 of FIGURE 1. 
General 

Reference is now made to the drawings wherein like 
numerals are used to designate like parts throughout. 
FIGURE 1 illustrates in perspective a tractor-mounted 
backhoe, generally designated 10, which comprises a 
tractor 12 having rubber tires 14, a steering wheel 16, 
a driver's seat 18, and a chassis 20. The tractor 12, of 
course, is only representative of one of several types of 
tractors which could be utilized in conjunction with the 
present invention. Naturally, track-mounted tractors are 
also encompassed by the present invention. 

Generally, the presently preferred embodiment of this 
invention structurally includes a fixed or immobile frame, 
generally designated 22, which is integrally fastened to 
the tractor chassis 20 by forwardly projecting ears (not 
shown) or the like carried by the immobile frame 22 
and secured to attachment arms (not shown) on the 
tractor chassis 20. A side shift or mobile frame 50 is car 
ried by the immobile frame 22. A swing post 40 is pivot 
ably supported by the mobile frame 50 and carries, in a 
conventional manner, a backhoe assembly 150 which 
comprises a boom cylinder 152, an anchor bracket 154, a 
boom 156, a dipper stick or crowd cylinder 158, a tri 
angularly shaped pivotable bracket 160, a dipper stick 
161, a bucket cylinder 162, links 164 and 166 and a 
bucket 168. The backhoe assembly 150 constitutes part 
of the prior art per se. 
The immobile frame 22 comprises two generally hori 

zontally extending beams 24 and 26 of hollow rectangular 
cross sectional configuration which are joined by weld 
ing or the like to the rear side 28 of a pair of transversely 
spaced, vertically extending columns 30 and 32, also of 
hollow rectangular cross sectional configuration. The 
welds so joining the beams 24 and 26 to the columns 30 
and 32 are identified by the numerals 34. The beam 24 
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4. 
is further supported by a pair of diagonally disposed 
braces 25, fabricated from hollow rectangular cross Sec 
tional stock, which are welded or otherwise secured to 
the columns 30 and 32 at 61 and to the beam 24 at 63. 
The rear faces of each of the beams 24 and 26 carry 

vertically disposed plates 36 and 38, preferably of Solid 
rectangular cross section. These plates 36 and 38 con 
stitute slide rails and are preferably welded or otherwise 
integrally secured at the rear faces of the beams 24 and 
26. The slide rails 36 and 38, as can be seen by inspection 
of the figures, are vertically aligned with each other at 
different elevations and extend generally horizontally with 
the slide rail 36 projecting above the beam 24 and the 
slide rail 38 projecting beneath the beam 26. 

Integrally attached to the lower beam 26, as, for ex 
ample, by welding, are three members including an angul 
larly-shaped member 20, a horizontally disposed plate 
122 and a vertically disposed plate 124. In combination, 
the angle 120 and the plates 122 and 124 constitute a 
bracket generally designated 126. The bracket 126 sup 
ports the stabilizer or outrigger legs 128, each of which 
have a ground engaging pedestal 130. The stabilizer legs 
128 (only one of which is illustrated in FIGURE 1) are 
pivotally mounted to the downwardly extending portion 
of the angularly-shaped member 120 and to the ver 
tically disposed plate 124 by means of a pin and aperture 
assembly (not shown). 

The mobile frame 
The swing post 40 of the overall excavator 10 is 

mounted on the generally vertically extending side shift 
able or mobile frame 50. The mobile frame 50 spans the 
distance between the slide rails 36 and 38. This mobile 
frame is rectangular in outline and considerably smaller 
than the immobile frame 22. The mobile frame 50 car 
ries with it an excavator operator's seat 52, and a con 
trol panel 54 having a cover 56. The mobile frame 50 
is slidable, under certain conditions, along the previously 
described slide rails 36 and 38 of the immobile frame 22. 
The mobile frame 50 structurally comprises a pair of 

columns 58 and 60 integrally connected to a top plate 
62 (which carries the control panel 54 and the cover 56) 
and to a bottom support plate 64. The top support plate 
62 and the bottom support plate 64 each provide an 
integral ear 66 and 68, respectively, upon which the 
swing post 40 is pivotably mounted by connecting pins 
(hidden from view). The swing post 40 is hydraulically 
rotatable responsive to actuation of a pair of swing 
cylinders, only one of which is illustrated in the figures, 
being identified by the numeral 70. 
The mobile frame 50 is slidably carried by the im 

mobile frame 22 along the two slide rails 36 and 38 and 
is provided with two top slide rail guides, generally 
designated 72, and two bottom slide rail guides, generally 
designated 74. The upper slide rail 36 and the two guides 
72, in combination, constitute primary load-carrying 
members in that the downward vertical load imposed by 
the backhoe assembly 150 and by the mobile frame 50 is 
transmitted through the plate 62 to the top surface 76 
of the slide rail 36. No downward vertical load is trans 
mitted to the lower slide rail 38. 

Each upper slide rail guide 72 is generally C-shaped 
and comprises a back-up stop block 78 integrally secured 
to the top plate 62, as by welding, a bottom stop block 
80 integrally secured to the columns 58 and 60 of the 
mobile frame 50 (which contacts the bottom 86 of the 
upper slide rail 36 to transmit any upward thrust gener 
ated during excavation and the like), and a pressure bear 
ing pad 88 providing a pressure bearing surface 90. The 
pressure bearing pad 88 is integrally connected to a piston 
rod 92 of each of two cylinder assemblies 94. 

Each lower slide rail guide 74 is generally L-shaped 
and comprises a back-up stop member 96 providing a 
pressure bearing surface 98 (the back-up stop 96 being 
integrally attached at the bottom to the columns 58 and 
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60 and a pressure bearing pad 100 providing a pressure 
bearing surface 102 (the pressure bearing pad 100 being 
integrally attached to a piston rod 14 of each of two 
cylinder assemblies 106). The above-described hydraulic 
arrangement constitutes part of the invention of applica 
tion Ser. No. 450,114, previously referred to. 

Thus, when the mobile frame 50 is locked in a pre 
determined position along the slide rails 36 and 38 of 
the immobile frame 22 by reason of extension of the 
piston rods 92 and 104 of the cylinder assemblies 94 
and 106, respectively, (1) the top slide rail 36 and the 
two top guides 72 as well as (2) the bottom slide rail 
38 and the two bottom guides 74 each in combination 
constitute anti-rotate assemblies. These anti-rotate as 
semblies receive the previously described overturning 
moment caused by the cantilevered suspension of the 
backhoe assembly E59. This is achieved by (1) pres 
surized engagement between the face 79 of the stop 78 
and the side surface 108 of the slide rail 36 and pres 
surized engagement of the pressure bearing surface 90 
of the pad 88 with the side surface 110 of the slide rail 
36, and (2) pressurized engagement of the pressure bear 
ing surface 98 of each back-up pad 98 against the side 
surface 2 of the bottom slide rail 38 and pressurized 
engagement between the pressure bearing surface 102 
of each pad 100 with the side surface 114 of the slide 
rail 38. 

Therefore, the upper slide rail 36 and the two guides 
72 in combination constitute both (1) vertical load carry 
ing members as well as (2) anti-rotate members while 
the lower slide rail 38 and the two guides 74 in combina 
tion constitute only anti-rotate members. Thus, binding 
due to imprecise manufacturing tolerances and misalign 
ment of components is substantially eliminated even after 
the components have been subjected to significant wear : 
and abuse. 

Operation 
The mobile frame 50, which carries the backhoe as 

sembly 50, may be shifted from one position to another 
along the slide rails 36 and 38 and locked in that posi 
tion in the manner described in co-pending application 
Ser. No. 450,114, previously referred to. Briefly, to re 
position the mobile frame 50, the piston rods 92 and 104 
of the cylinder assemblies 94 and 106, respectively, are 
retracted. This retraction moves the pressure bearing sur 
faces 90 and 102 out of pressurized engagement with the 
sides 110 and 124 of the slide rail 36 and 38, respectively. 
Also, retraction of these piston rods accommodates a 
slight shifting of the mobile frame 50 axially of the trac 
tor toward the tractor causing the back-up stop or pal 
78 to be relieved from pressurized engagement with the 
side 108 of the slide rail 36 and the surface 98 of the 
backup pad 96 to be relieved of pressurized engagement 
with the surface E12 of the bottom slide rail 38. Of course, 
some slide contact between the surfaces of the slide rail 
36 and 38 and of the guides 72 and 74 will remain as 
the overturning moment due to the cantilevered suspen 
sion of the backhoe assembly 150) is transmitted from 
the mobile frame 50 to the immobile frame 22. There 
after, the mobile frame 50 is side shifted manually or by 
use of the bucket and crowd cylinder along the gen 
erally horizontally extending slide rails 36 and 38 to 
the desired new position where the cylinder assemblies 
94 and 106 are again actuated to extend the piston rods 
92 and 104. This brings about the locked pressurized 
rigid relation between the frame 50 and the immobile 
frame 22 depicted in FIGURE 2 and previously described. 
As can readily be appreciated by inspection of the 

previously described frames 22 and 50, these frames may 
be separately fabricated with considerable ease and a 70 
minimum of component parts and may thereafter be 
assembled in the mounted position illustrated in the 
figures by sliding the mobile frame 50 upon the slide 
rail 36 and 38 transverse to the axis of the tractor 12. 
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6 
secured at each end of both slide rails to prohibit in 
advertent removal of the mobile frame 50 from the im 
mobile frame 22. 

It is to be appreciated that while the foregoing de 
scription is devoted to the use of hydraulic means in 
cluding the cylinder assemblies 94 and 106 to lock the 
mobile frame 50 in fixed position with respect to the 
immobile frame 22, that mechanical apparatus, consti 
tuting part of the prior art, may also be used to lock 
the two frames in the desired position. 
The invention may be embodied in other specific forms 

without departing from the spirit or essential character 
istics thereof. The present embodiment is therefore to 
be considered in all respects as illustrative and not re 
strictive, the scope of the invention being indicated by 
the appended claims rather than by the foregoing de 
scription, and all changes which come within the mean 
ing and range of equivalency of the claims are therefore 
intended to be embraced therein. 
What is claimed and desired to be seccred by United 

States Letters Patent is: 
1. In a side-shift excavator a stationary frame carried 

by the excavator comprising at least two spaced, generally 
vertical columns, at least an upper and lower beam in 
tegrally secured at one side to the columns in essentially 
transverse relation, and a slide rail integrally secured to 
each beam along the side of each beam opposite the 
columns, and a moveable frame carried by the stationary 
frame comprising first means engageable with both sides, 
the top and the bottom of one slide rail and second means 
solely engageable with the sides of the other slide rail 
whereby binding due to malformation, misalignment and 
the like during repositioning of the moveable frame rela 
tive to the stationary frame is substantially eliminated. 

2. In a side-shift excavator, an immobile frame carried 
by the excavator and a mobile frame carried by the 
immobile frame, said immobile frame comprising at least 
two spaced generally vertically extending columns of 
hollow rectangular cross section, at least an upper and a 
lower beam of hollow rectangular cross section integrally 
secured at one side to the columns and extending in gen 
eral horizontal transverse relation with respect to the 
columns, and a slide rail of solid generally rectangular 
cross section integrally secured to each beam at different 
elevations along the side opposite the columns, the upper 
slide rail constituting a primary load-carrying member 
and an aniti-rotate member in combination by reason of 
being engageable at both sides, at the top and at the 
bottom thereof with the mobile frame and the lower slide 
rail constituting only an anti-rotate member by reason of 
being solely engageable at the sides thereof with the 
mobile frame whereby binding and the like due to mal 
formation, misalignment and the like during repositioning 
of the mobile frame relative to the immobile frame is 
substantially eliminated. 

3. in a side-shiftable excavator, a stationary frame 
carried by the excavator, at least two slide rails integrally 
secured to the stationary frame and a moveable frame 
carried by the stationary frame upon the slide rails, said 
moveable frame comprising first means selectively engage 
able with both sides, the top and the bottom of one slide 
rail and second means solely engageable with the two 
sides of the other slide rail whereby binding due to mal 
formation, misalignment and the like during repositioning 
of the moveable frame relative to the stationary frame is 
substantially eliminated. 

4. In a side-shiftable excavator, a stationary frame 
carried by the excavator, at least two slide rails integral 
ly secured to the stationary frame, and a movable frame 
carried by the stationary frame upon the slide rails, said 
movable frame comprising first means engageable with 
at least one side and with the top of one slide rail, sec 
ond means solely engageable with at least one side of 
the other slide rail whereby binding due to malforma 

Thereafter, stops i74 are bolt mounted or otherwise 75 tion, misalignment and the like during repositioning of the 
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moveable frame relative to the stationary frame is substan 
tially eliminated, and stop means to retain the moveable 
frame against significant upward displacement relative 
to the stationary frame. 

5. In a side-shiftable excavator, an immobile frame 
carried by the excavator, at least two slide rails integral 
ly secured to the immobile frame, and a mobile frame 
carried by the immobile frame upon the slide rails, said 
mobile frame comprising load-transmitting means engag 
ing the top of one of the two slide rails, first moment 
transmitting means engaging the top and one side of the 
one slide rails, second moment-transmitting means engag 
ing one side of the other slide rail, and stop means carried 
by one of said immobile frames and mobile frame and 
engageable with the bottom of said one slide rail for 
limiting the upward displacement of said mobile frame 
relative to said immobile frame whereby binding due to 
malformation, misalignment and the like during reposi 
tioning of the mobile frame relative to the immobile 
frame is substantially eliminated. 

6. In an excavating device having a side-shift frame 
carried by a fixed frame, the improvement comprising 
two slide rails carried by the fixed frame at spaced eleva 
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8 
tions, spaced load-transmitting support means carried by 
said side-shift frame and engageable with the sides and 
top of the upper of said rails, said Support means fur 
ther including means limiting the vertical movement of 
said side-shift frame on said fixed frame, and guide means 
interposed between the side-shift frame and the lower 
of said rails engageable only with opposed sides of said 
lower rail. 
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