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‘The present invention relates to new and useful im 
provements in excavators and more particularly to a 
tractor attached excavator constructed for digging graves, 
ditches or other types of excavations requiring perpen 
dicular walls. 
An important object of the invention is to provide a 

novel sectional boom construction for a clam shell bucket 
whereby the bucket may be moved perpendicularly with- ‘ 
out the use of cables and the rigging usually required 
therefor. 

Another object is to provide hydraulic operating means 
for the several sections of the boom, as well as for the 
opening and closing of the bucket. 
A further object is to provide a novel hydraulic oper 

ating device for turning the mast to which the boom is 
attached in order to swing the bucket from side to side. 
A still further object is to provide an excavator which 

may be mounted as a unit on a tractor without necessitat 
ing any changes or alterations in the construction thereof 
and wherein the excavator includes vertically adjustable 
supports resting on the ground to prevent tilting of the 
tractor. 
Another object is to provide an apparatus of this char 

acter of simple and practical construction, which is elli 
cient and reliable in operation, relatively inexpensive to 
manufacturing and otherwise well adapted for the pur 
poses for which the same is intended. 

Other objects and advantages reside in the details of 
construction and operation as more fully hereinafter de 
scribed and claimed, reference being had to the accom 
panying drawings forming part hereof, wherein like 
numerals refer to like parts throughout, and in which: 

Figure 1 is a top plan view. 
Figure 2 is a side elevational view. 
Figure 3 is a rear elevational view. 
Figure 4 is an enlarged fragmentary sectional view 

showing the mast turning mechanism and taken on a 
line 4—4 of Figure 3. 

Figure 5 is a side elevational view of the bucket and 
hydraulic operating means therefor. 

Figure 6 is an elevational view of the bucket, and 
Figure 7 is an enlarged fragmentary vertical sectional 

view of the upper bearing from the mast. 
Referring now to the drawings in detail, wherein for 

the purpose of illustration I have disclosed a preferred 
embodiment of my invention, the numeral 5 designates a 
substantially rectangular shaped frame which is welded 
or otherwise suitably ?xed to the rear ends of a pair of 
arms 6 which underlie the rear axle 7 of a tractor 8 and 
are secured thereto by U-bolts 9. The front ends of 
arms 6 are rigidly connected to each other by a cross bar 
10 which extends transversely under the tractor forwardly 
of the rear axle to prevent downward swinging move 
ment of the rear ends of the arms by the weight of the 
frame and the mechanism attached thereto. Braces 11 
extend from the upper portion of frame 5 to arms 6. 
Upper and lower ?xed bearing pins 12 are secured to 

the upper and lower portions of frame 5 by attaching 
plates 13 and on which the ends of a hollow mast 14 are 
journalled. The mast is turned by a pair of hydraulic 
cylinders 15 pivoted for horizontal swinging movement 
at one end on brackets 16 carried by a rear cross bar 17 
attached to arms 6. The cylinders 15 are provided with 
plungers 18 working therein and to the outer euds_of 
which the ends of a cable 19 are attached and which 
embraces the mast and secured thereto at the center of 
the cable by a clamp 20. 
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A sectional boom, designated generally at 21, includes 

an inner section 22, outer section 23 and a center or 
intermediate section 24. Inner section 22 is pivoted at 
its inner end to mast 14 by means of a pair of plates or 
brackets 25 welded or otherwise suitably secured to the 
sides of the mast and having bearings 26 in which trun 
nions 27 on the boom section 22 are pivoted. The 
outer end of boom section 22 is similarly pivoted as at 
28 to center or intermediate boom section 24 at a point 
adjacent its inner end and the outer end of center or 
intermediate boom section 24 is similarly pivoted as at 
29 to outer boom section 23 at a point adjacent the inner 
end of the latter. 
A hydraulic cylinder 30 is pivoted at one end to the 

lower portion of mast 14 by means of a bracket 31 and 
includes a plunger 32 working in the cylinder and having 
its outer end pivoted to the outer portion of inner boom 
section 22 by a bracket 33. 
A hydraulic cylinder 34 is pivoted at one end to the 

inner boom section 22 by a bracket 35 and also includes 
a plunger 36 working in the cylinder 34 and having its 
outer end pivoted to the inner end of center boom sec 
tion 24 
A hydraulic cylinder 37 similarly connects the inner 

end of outer boom section 23 to center boom section 24. 
Outer boom section 23 is hollow and constructed to 

form a hydraulic cylinder having a plunger 38 working 
therein and attached at its outer end to the jaws 39 of 
a clam shell bucket 40, and which are connected to outer 
boom section 23 by links 41. 
The plungers for hydraulic cylinders 30, 34, 37 and 23 

are double acting for movement inwardly and outwardly 
by hydraulic pressure and to hold the plungers in either 
inwardly or outwardly or in a desired intermediate posi 
tion, the several cylinders being connected to a battery 
of control valves 42 mounted at the upper portion of 
frame 5 and which in turn are connected to a source of 
?uid pressure (not shown). 

Vertically swingable arms 43 are pivoted at their front 
ends to brackets 44 attached to the rear portion of arms 
6 and the arms 43 are provided with pivoted feet 45 at 
their rear ends to rest on the ground rearwardly of the 
tractor. Hydraulic cylinders 46 are attached to the lower 
side portions of frame 5 and are connected to the arms 
43 to raise and lower the latter. 
The hydraulic cylinders 15 and 46 are also connected 

to the control valves 42. 
In the operation of the device, arms 6, with'frame 5 

and the excavating mechanism carried thereby, are at 
tached as a unit to axle 7 of tractor 8 to support the 
frame and excavating mechanism rearwardly of the 
tractor. Cross bar 10 prevents tilting of the tractor by 
the weight of the mechanism. 

Hydraulic cylinders 30,- 34 and 37 are operated by the 
control valves 42 to raise or lower the several boom 
sections 22, 23 and 24 to a desired position and with 
outer boom section 23 held perpendicularly. The hy 
draulic cylinder internally of outer boom section 23 is 
then operated to open and close the bucket 40 to grab a 
load of dirt. 
The bucket is then raised by boom section 22 and 24 

while outer boom section 23 is manipulated by hydraulic 
cylinder 37 to maintain the outer boom section perpen 
dicularly and mast 14 is then turned toward either side 
by the hydraulic cylinder 15. 
The pivotal movement of the boom sections enables 

the outer boom section 23 to be raised and lowered per 
pendicularly to a depth substantially equal to the length 
of the boom. 

In view of the foregoing description taken in con 
junction with the accompanying drawings it is believed 
that a clear understanding of the device will be quite ap 
parent to those skilled in the art. A more detailed de 
scription is accordingly deemed unnecessary. It is to be 
understood, however, that even though there is herein 
shown and described a preferred embodiment of the in 
vention the same is susceptible to certain changes fully 
comprehended by the spirit of the invention as herein 
described and the scope of the appended claims. 
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Having described the invention, what is claimed as 
new is: 

1. An excavator comprising a mast, a sectional boom 
pivoted at its inner end to the mast and including an 
inner vertically pivoted section, an outer'vertically piv 
oted section, and a center vertically pivoted section, said 
center section being pivoted to both the inner and outer 
sections and all of said sections being swingable into and 
out of a substantially longitudinally extended position 
with respect to each other, independent hydraulic operat 
ing means for each section and including a hydraulic 
cylinder pivoted to the mast and having a piston work— 
ing therein pivoted to the underside of the inner boom 
section, a second hydraulic cylinder pivoted at the upper 
side of the inner boom section and having a piston work 
ing therein pivoted to the rear end of the center boom sec 
tion, and a third hydraulic cylinder pivoted on top of 
the center boom section and having a piston working 
therein pivoted to the rear end of the outer boom section, 
and a bucket at the outer end of said outer section. 

2. An excavator comprising a mast, a sectional boom 
pivoted at its inner end to the mast and including an 
inner vertically pivoted section, an outer vertically piv 
oted section, and a center vertically pivoted section, said 
center section being pivoted to both the inner and outer 
sections and all of said sections being swingable into and 
out of a substantially longitudinally extended position 
with respect to each other, independent hydraulic operat 
ing means for each section and including a hydraulic 
cylinder pivoted to the mast and having a piston working 
therein pivoted to the underside of the inner boom sec 
tion, a second hydraulic cylinder pivoted at the upper 
side of the inner boom section and having a piston work 
ing therein pivoted to the rear end of the center boom 
section, and a third hydraulic cylinder pivoted on top of 
the center boom section and having a piston working 
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therein pivoted to the rear end of the outer boom sec 
tion, a bucket at the outer end of said outer section, and 
hydraulic operating means for the bucket mounted inter 
nally of said outer section. 

3. In an excavator, a sectional boom including an inner 
vertically pivoted section, and outer vertically pivoted 
section, and a center vertically pivoted section, said 
center section being pivoted to both the inner and outer 
sections and all of said sections being swingable into 
and out of a substantially longitudinally extended posi 
tion with respect to each other, independent hydraulic 
operating means for each section, said outer section being 
hollow and including a hydraulic cylinder, and a bucket 
carried by the outer section and operated by said cylinder. 
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