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Tais invention relates to a boom for an exca 
vatirig machine or the like and one object of the 
invention is to provide a boom of simple con 
Struction and of light weight with relation to the 
load which it is to handle, and which will have 
anaple strength. 

In excavating machines of large capacity, such 
a.S. Stripping shovels having a dipper capacity of 
from fifteen to thirty yards, the boon is neces 
Sarily of great length and must have sufficient 
Strength, not only to support, the dipper load but 
to withstand the dipper thrust, and Swinging 
Strains to which it is subjected. Heretofore-such 
boonis have been constructed, much along the 
lishes of standard boom construction, the parts 
bei:".g. increased in Size and additional parts being 
added: to Secure the required strength. Such, a 
bCom is of more or less complicated construction, 
is expensive to build and is of great weight. Fur 
ther, the interimediate portion of the boom has a 
tendency to flex under the thrust of the dipper 
handle and the repeated flexing of the boomittends 
to Weaken the same and may eventually destroy 
the boom. 
A further object of the invention is to provide 

a boom which will strongly resist any tendency to 
fleX under the thrust of the dipper handle...and, 
Which Will not be adversely affected by any flex 
ing Which may occur. 
A further object of the invention is to provide 

Such a boom which may have a limited rolling 
movement about: a longitudinal axis during the 
Swinging of the load. 
Other objects of the invention may appear as 

the boom is described in detail. 
In the accompanying drawings Fig. 1 is a side 

elevation of a boom embodying my invention, 
showing the same mounted on a stripping shovel; 
Fig. 2 is a plan view of the pivotal connection be 
tween the two sections of the boom, ShoWing the 
shipper shaft and its associated parts in Section; 
Fig. 3 is a longitudinal section taken on the line 
3-3 of Fig. 2; Fig. 4 is a sectional detail view of a 
modified form of foot mounting: for the boom; 
Fig. 5 is a transverse section, taken on the line 
5-5 of Fig. 4; Fig. 6 is a side elevation of a por 
tion of the boom showing modified means for 
mounting and actuating the dipper handle; and 
Fig. 7 is a sectional view taken through the pivotal 
connection of the two sections of the boom of Fig. 
6 and through the actuating mechanism for the 
dipper handle. 
In these drawings, for the purpose of illustra 

tion, I have shown one embodiment of my in 
vention and have shown the same as mounted on 

(C1. 214-235). 
a stripping shovel comprising a base 8 carried by 
traction devices and a platform 2 rotatably 
mounted on the base far and provided with the 
usual boom supporting structure organtry 3. 
The boom proper comprises an inner section is 

Supported at its lower or inner end upon the 
rotating: platform 2, and an outer section 5 ar 
ranged Substantially in line. With and pivotally 
connected with the inner section 4. A dipper 
handle 6: extends transversely to the boom and 
carries at its lower end the usual dipper 7 which 
is connected by a cable 8 with sheaves 9 at 
the outer end or point of the outer section of the 
boom, the cable 8: extending rearwardly to the 
usual hoisting mechanism on the rotatable plat 
form. In the side elevation of Fig. 1 the illustra 
tion of the boom: structure is more or less dia 
grammatic as the several elements entering into 
that constructions may take various forms. 
USually: the boom. Sections, 4 and 5 will each 
comprise parallel memberS:rigidly connected. One 
to the other, in any suitable manner, as shown in 
Fig. 2. It may be noted that the stripping shovel 
for which this particular boom was designed is 
capable of handling a dipper having a capacity : 
of from twenty, to thirty yards, this depending in 
part; upon the type of a dipper used, and the boom 
has an Overall length of approximately ninety 
five feet and a width of approximately ten feet, 
and the dipper-handle being approximately sixty 
feet in length. 
The adjacent ends of the inner and Outer boom 

Sections may be pivotally connected one to the 
other in any. Suitable manner. In the construc 
tion here illustrated the inner section 4 has 
rigidly secured to its outer end a bracket 20 pro 
vided on the respective sides of the boom with 
outwardly extending arms 2 which project be 
yond, the end of the boom section. The Outer 
boom. section: 5 has rigidly secured to its inner 
end a bracket 22 provided with rearwardly ex 
tending arms. 23. Which project rearwardly be 
yond the end of the boom Section and are ar 
ranged on the outside of and overlap the outer 
ends of the arms 2 of the bracket 20. The arms 
of each pair, on the respective sides of the boom, 
are pivotally connected one to the other by pivot 
pins 24. 
The shipper shaft 25, which imparts longitudi 

nal movement to the dipper arm, is mounted On 
the upper end portion of the inner boom Section 
4 and is here shown as mounted on One of the 
brackets and as arranged in substantial aline 
ment with the pivot pins 24. In this particular 
construction the bracket 20:On the inner Section 
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of the boom is provided with bearings 26 which 
may, if desired, be formed integral thereWith 
and which extend into the space between the 
two brackets, the shipper shaft 25 being mounted 
in these bearings, The dipper handle 6, which 
is here shown as comprising two parallel mem 
bers, extends through the boom between the 
bracket 22 on the outer boom section and the 
shipper shaft, and each section of the dipper han 
fie is provided with a longitudinal toothed rack 
2, which racks mesh respectively with pinions 
23 rigidly secured to the shipper shaft between 
tha bearings 25. An arm 29 is mounted on the 
Shipper shaft between the pinions 28, extends 
forwardly between the two members of the dip 
per handle and carries rollers 30 which engage 
the forward edges of the two members of the 
dipper handle to retain the latter in mesh with 
the pinions 28 and at the same time to permit 
the dipper handle to Swing about the axis of the 
Shipper shaft under the influence of the hoist 
ing cable 8. Rigidly Secured to the shipper shaft 
is a sprocket wheel 3 which is connected by a 
Sprocket chain 32 with a crowding engine 33. 
This crowding engine, or motor, may be of any 
Suitable type and may be mounted in any suit 
able position upon the boom or upon the adjacent 
portion of the rotating platform 2. Rigidly 
secured to the bracket 20, on the inner boom 
Section, and, if desired, formed integral there 
With, are two members 34 which extend trans 
versely beyond the lower surface of the boom and 
then upwardly between the shipper shaft and 
the bracket 22 on the outer section of the boom 
where they extend along the respective sides of 
the dipper handle and Serve to hold the latter 
against lateral displacement, the arms 34 being 
preferably provided with Wear plates to engage 
the dipper handle. It will be noted in Fig. 3 

} that these arms do not extend across the upper 
sides of the shipper shaft, thus leaving this space 
open to permit of the removal of the bearing 
CapS. 
The boom is provided with a truss-like struc 

ture to reinforce the same against flexing and 
to in part the desired Strength thereto and, as 
here shown, a strut 35 is mounted on the boom 
adjacent to the pivotal connection between the 
tWo Sections thereof and extends upwardly and 
Yearwardly from the boom approximately in the 
line of thrust of the dipper handle, it being un 
derstood that the direction of thrust of the dip 
per handle depends upon the particular position 
in which it is supported while the dipper is being 
Crowded into the bank which is being excavated. 
iiais strut may be of any suitable character and 
may be connected with the boom in any suitable 
manner but in the arrangement shown it com 
prises two parallel members arranged at the re 
Spective sides of the boom and these members 
are mounted at their lower ends on the respective 
pivot pins 24 which connect the two sections of 
the boom, the Strut members being here shown 
aS arranged between the arms 2 and 23 on the 
respective sides of the boom. At its other or up 
per end this strut 35 is connected by a longitudi 
nal Strut 36 with the Outer Section 5 of the 
boom, the point of connection being preferably 
near the Outer end, or point, of the boom sec 
tion. A third and upright strut 3 is connected 
at its upper end With the connected ends of the 
Struts 35 and 36 and is connected at its lower end 
With the revolving platform 2 near the foot of 
the boom, and preferably this strut 37 is con 
nected with the inner section 4 of the boom Or Cables. 
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near the foot thereof. The connected ends of 
the three struts may be connected in any suit 
able manner with the gantry 3 to support the 
boom in an inclined position but preferably this 
connection is formed of cables 38 in the usual 
manner so that the boom will be held normally 
in a stationary position but may be adjusted to 
vary the angle of its inclination. Thus the boom 
is held norinally against any movement about 
the pivotal connection between the two sections 
thereof, the truss structure serving to strongly 
resist any movement of the pivotal connection 
under the thrust of the dipper handle and should 
any pivotal movement or flexing occur it will in 
no way injure or Weaken the boom. 
The inner section of the boom may be mounted 

on the platform 2 in any suitable manner and as 
shown in Fig. 1 it is provided with a foot casting 
Aa, which is mounted in a socket 4b for ad 

justment about a fixed horizontal axis 4c. How 
ever, in an excavating machine of this type the 
boom is subjected to severe torsional strains dur 
ing the Swinging of the heavily loaded dipper to 
dumping position, due to the inertia of the dipper 
and its load, and it is sometimes so mounted that 
it may have a limited rolling movement about a 
longitudinal axis to relieve these strains. In FigS. 
4 and 5, the booi is shown as mounted for Such 
rolling movement and, as there shown, the inner 
section is of the boom has at its inner end a foot 
casting 39, the bearing portion of which is of 
oblong shape and is seated in an oblong socket 
48 secured to the revolving platform 2, the con 
tacting Surfaces of the foot casting and of the 
socket being So shaped as to permit the foot cast 
ing and boom to turn about a longitudinal axis in 
the socket. This turning or rolling movement is 
limited and the foot casting is retained in the 
Socket by means of a pin 4 which extends loosely 
through apertures in both the foot casting and the 
socket and is of Smaller diameter than these aper 
tures to permit of the desired rolling movement. 
When the present boom is swung with the plat 
form 2 the flexible connection 38 between the 
trulSS Structure and the gantry Will permit the 
boon Structure as a Whole to roll slightly in the 
foot socket 60. This rolling movement may tend 
to Slightly lift the point of the boom but this 
is iminaterial as it Will inot appreciably affect the 
Operation of the machine. 

It Will be obvious that the means for mounting 
and actuating the dipper handle may take va 
rious forms without affecting the boom and in 
FigS. 6 and 7, I have shown a slightly modified 
form of mechanism for actuating the same. As 
there shown the dipper handle is round, or tu 
bular, in cross Section, as shown at 42, and is 
slidably mounted in a sleeve A3 which is pivotally 
mounted on the boom adjacent to the pivotal 
Connection between the two Sections thereof. As 
Shown in Fig. , the two sections of the boom are 
connected by the brackets 2 and 23 as above 
described but instead of employing separate pivot 
pins at each side of the boom a single pivot pin 
A4 extends for the entire width of the boom and 
through both pairs of bracket arms. The sleeve 
43 is provided on its inner side with lugs ter 
minating in bearings 45 which are journaled on 
the pivot pin 44, these bearings being spaced one 
from the other. Rotatably mounted on the boom 
and in the present instance mounted on the 
pivot pin 44, between the bearing lugs, is a cable 
drum 46, adapted to receive and actuate a cable 

In the arrangement shown, two cables, 
6 and 4ict, are Wound about and secured to the 
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drum. The cable 47 extends downwardly from 
the drum and is connected with the lower portion 
of the dipper handie, as shown at 48, and the 
cable is a extends upwardly from the drum and 
is connected with the upper portion of the dipper 
handle, as shown at 49. Thus the rotation of 
the drum 46 in one direction will tend to ele 
wate the dipper handle and its rotation in the 
other direction will tend to lower the dipper han 
dile. The drum may be rotated in any suitable 
manner but it is here shown as provided with a 
sprocket wheel 5G by means of which it is con 
nected with a suitable crowding motor, Such as 
that shown in Fig. i. 
While I have shown and described one embodi 

ment of my invention, together with a minor 
modification thereof, I wish it to be understood 
that I do not desire to be limited to the details 
thereof as various modifications may occur to a 
person skilled in the art. 
Having now fully described my invention, What 

I claim as new and desire to secure by Letters 
Patent, is: 

1. In an excavating machine having a revolv 
ing part, a gantiy carried thereby, a boon con 
prising an inner section mounted on said revolving 
part for limited movement about a longitudinal 
axis aid an outer section substantially in a line 
with said inner section and pivotally connected 
thereWith, means for incunting a dipper handle 
of Said boon adjacent to said pivotal connection 
and for actuating the same, a strut connected at 
one end with said boom adjacent to Said pivotal 
connection and extending therefronn approxi 
mately in the line of thrust of said dipper handle, 
a second strut connecting the other end of the 
first nentioned Strut with the oute boon Section 
near the outer (nd of the latter, and a third strut 
connecting the adjacent ends of the two first 
in enticed Struts with the inner boom Section 
near the foot thereof, and a flexible connection 
between Said gantry and the connected ends of 
the three struts for supporting said boom in an 
inclined position and perinitting said movement 
about said Cngitudinal axis. 

2. In an excavating machine having a revolving 
part, a booin comprising an inner section mounted 
on said revolving part for limited movement about 
a longitudinal axis, an Outer Section Substantially 
in line with Said inner section and pivotally con 
nected thereWith on a longitudinal axis, means 
for mounting a dipper handle on said boom ad 
jacent to said pivotal connection and for actuat 
ing the Saine, a rigid strut connected at One end 
With said boon adjacent to Said pivotal connec 
tion and extending therefrom approximately in 
the line of thrust of said dipper handle, a second 
rigid strut connecting the other end of the first 
mentioned strut With the outer boom Section near 
the point thereof, and a third rigid strut connect 
ing the adjacent ends of the two first mentioned 
Struts with the inner Section of said boom near 
the foot thereof, and a cable connected. With Said 
Struts to Support said boon in an inclined posi 
tion and permit the movement of said boom about 
said longitudinal axis. 

3. A booin comprising inner and Outer Sections 
arranged substantially in allinement and pivotally 
connected one with the other on a horizontal axis, 
means for mounting a dipper handle on said 
boon adjacent to said axis and for actuating the 
same, a rigid strut connected at one end with 
Said boon adjacent to said pivotal connection 
and extending transversely thereto, a longitudinal 
rigid strut connecting the other end of the first 

3 
mentioned strut with the outer boom section, and 
an upright rigid strut connecting said other end 
of said first mentioned strut with the inner boom 
section, said struts forming a truss to hold said 
boom sections normally against movement about 
said pivotal connection and permit a slight rela 
tive movement of said boom sections under heavy 
transverse stresses. 

4. A boom comprising inner and outer sec 
tions arranged substantially in alinement and 
pivotally connected one With the other, means 
for mounting a dipper handle on said boom ad 
jacent to Said axis and for actuating the same, 
a Strut connected at One end With said boom 
adjacent to Said pivotal connection and extend 
ing transversely thereto, a longitudinal strut con 
necting the other end of the first mentioned 
strut with the outer boom section near the point 
thereof, and an upright strut connecting said 
other end of said first mentioned strut with : 
the inner boom section near the foot thereof, 
said struts being pivotally connected one with 
the other and with Said boom to form a truss 
which will permit slight relative movements of 
the boom sections about their pivotal connections. 

5. A boom comprising inner and outer sec 
tions arranged substantially in allinement, means 
for pivotally connecting said sections one to the 
other, a strut mounted at one end on said con 
necting means and extending transversely to said 
boom, a longitudinal strut connecting the other 
end of the first mentioned strut with the outer 
boom section, and an upright strut connecting 
said other end of said first mentioned strut with 
the inner boom Section. 

6. Aboom comprising inner and Outer sections 
arranged substantially in alinement, brackets se 
cured to the adjacentends of Said sections and 
having overlapping parts at the respective sides 
of Said boom, pivot pins Connecting the over 
lapping parts of Said brackets, a strut having 
spaced parts mounted on the respective pivot 
pins, said strut extending transversely to said 
boom, a longitudinal strut connecting the other 
end of Said first mentioned strut with the outer 
b00m section, and an upright strut connecting 
said other end of said first mentioned strut with 
the inner boom section. 

7. A boom comprising inner and outer sections 
arranged substantially in allinement, brackets se 
cured to the adjacent ends of said sections and 
pivotally connected one to the other, bearings 
carried by One of said brackets, a shipper shaft 
journaled in said bearings, means associated with 
Said shaft for actuating a dipper handle, a strut, 
connected at One end With said boom adjacent, 
to Said pivotal connection and extending trans 
Versely to Said boom, a longitudinal strut con 
necting the other end of said first mentioned 
Strut With the Outer boom section, and an up 
right Strut connecting said other end of said 
first mentioned strut with the inner boom section. 

8. A boom comprising inner and outer sections 
arranged substantially in allinement, brackets 
Secured to the adjacent ends of said sections and 
pivotally connected one to the other, bearings 
carried by One of said brackets, a shipper shaft 
journaled in said bearings, means for rotating 
said shaft, a pinion mounted on said shaft, a 
dipper handle extending between said brackets 
and having a toothed rack meshing with said 
pinion, a strut having one end connected with 
Said boom adjacent to the pivotal connection be 
tween said brackets and extending transversely 
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the other end of the first mentioned strut with 
the other boom section, and an upright strut 
connecting said other end of said first mentioned 
Strut with the inner boom section. 

9. A boom comprising inner and outer sec 
tions arranged substantially in allinement, brack 
ets Secured to the adjacent ends of said sections 
and pivotally connected one to the other, bear 
ings carried by one of said brackets, a shipper 
shaft journaled in said bearings, means for ro 
tating said shaft, a pinion mounted on said 
shaft, a dipper handle extending between said 
bracketS and having a toothed rack meshing with 
said pinion, guide members carried by said brack 
{ets, extending about, said shipper shaft, and ar 
ranged on opposite sides of said dipper handle, 
a Strut having One end connected With Said boom 
adjacent to the pivotal connection between said 
brackets and extending transversely to said boom, 
a longitudinal Strut Connecting the other end of 
the first mentioned strut with the Outer boom 
Section, and an upright strut connecting said 
other end of said first mentioned strut with the 
inner boom Section. 

10. Aboom comprising inner and outer sections 
arranged Substantially in allinement, brackets se 
cured to the adjacent ends of said sections and 
having Overlapping parts at the respective sides 
of Said boom, means for pivotally connecting 
the overlapping parts on the respective sides 
of Said boom, bearings carried by one of said 
brackets and arranged between the two pairs of 
Overlapping partS, a shipper shaft journaled in 
said bearings substantially in line with the piv 
otal connection between said brackets, means for 
rotating Said Shaft, pinions mounted on said 
shaft between Said bearings, a dipper handle ex 
tending between said brackets on that side of 
said shaft opposite the bracket having the bear 
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ings, said dipper handle having toothed racks 
meshing with said pinions, arms carried by the 
bracket having the bearings and extending about 
said shaft and arranged on opposite sides of said 
dipper handle, a strut connected at one end with 
said boom adjacent to the pivotal connection 
between said brackets and extending transversely 
to said boom, a longitudinal strut connecting 
the other end of the first mentioned strut with 
the Outer boom. Section, and an upright strut 
connecting said other end of said first mentioned 
Strut with the inner boom section. 

11. In an excavating machine having a re 
Volving part, a boom comprising an inner section 
mounted on Said revolving part, and an outer 
Section substantially in line with said inner sec 
tion, brackets Secured to the adjacent ends of 
said boom Sections and having overlapping parts 
at the respective sides of said boom, a single 
pin pivotally connecting the overlapping parts 
of said brackets on both sides of said boom, a 
dipper handle extending between said brackets 
On One side of Said pin, a rotatable member 
Inounted on said pin and operatively connected 
With said dipper handle, means for rotating said 
member, a strut connected at One end with Said 
boom adjacent to the pivotal connection between 
Said brackets and extending transversely to said 
boon, a longitudinal Strut connecting the outer 
end of the first mentioned strut with the other 
boom Section near the point thereof, and an 
upright Strut connecting Said other end of said 
first mentioned strut with said rotatable part 
of Said machine near the foot of said boom, 
and means connected With the adjacent ends 
of Said struts for Supporting said boom in an 
inclined position. 
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