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This invention relates to improvements in ex 
cavating machines. 

| Operators Of excavating machines and others 
skilled in the art relating to this invention, are 
familiar With the fact that extreme stresses are 
imposed upon the dipper, dipper handle, boom 
and other parts of an excavating machine due to 
side drag or torque. This occurs Such as When 
movable rock obstructions are encounter?d at 
one side of the dipper during the excavating 
movement, and also it is Sometimes mecessary 
to excavate at an angle which is not perpendic 
ular to the vertical. To overcome these stresses 
We have provided an improved boom structure 
for excavatingmachines which has the following 
adwantages: 

(a) Greater fiexibility and ease of operation 
of the excavating machine. 

(b) The boom and dipper handle construction 
and Other associated parts can be made of lighter 
construction than conventional. 

(c) It is possible to utilize a dipper of greater 
holding capactiy than is conventionally the case. 

(d) There will be less maintenance cost, be 
Cause there Will be feWer repairs receSSary. 

(e) MOre accurate and Symmetrical excava 
tions Will be attainable. 

(f) There Will be greater wersatility in han 
dling a large range Of exca Vations under Various 
conditions With Warious materials. 

(g) The operator will not become fatigued as 
quickly aS he does With Conventional eXCavating 
machines. 
Other objects and advantages of this invention 

Will be apparent during the Course Of the follow 
ing detailed description. 

In the accompanying drawings, forming a part 
Of this Specification, and Wherein Similar refer 
ence characters designate corresponding parts 
throughout the Several ViewS 

Figure 1 is a Side elevation of the improved 
excavating machine, many of the features of 
Which are COnVentional. 

Figure 2 is a front elevation of the dipper and 
dipper handle construction of the excavating 
machine showing certain improved structural 
features. 

Figure 3 is a longitudinal Sectional view taken 
thru an improved portion of the boom structure, 
constituting the principal novelty of this inven 
tion. 

Figure 4 is a WieW Of the dipper and aSSociated 
drag cable. 

Figures 5 and 6 are cross sectional ViewStaken 
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substantially on their respective lines in Figure 
3 of the drawings. 

In the drawings, Wherein for the purpose of 
ilustration is shown only a preferred embodi 
ment of the invention, the letter *A” may gener 
ally designate the improved excavating machine, 
which may consist of a chassis "B”; rotatable 
frame "C” thereon; piwoted boom structure "D”; 
dipper handle "E”; dipper "F”; drag cable con 
Struction *G” and hoist means *H.” 
The chassis COnstruction "B” is conventional. 

It includes an endless tread arragement f 0 of 
Conventional Construction. The revolving frame 
"C” includes a housing i || with means 2 to ro 
tate the same upon the chassis construction, as 
in conventional construction. The interior of 
the housing | f is prowided with Suitable power 
equipment (not shown) all of which is conven 
tional, So that the operator can rotate a hoist 
drum 3 in connection with the hoist mechanism, 
and a drag drum i 4; the latter, thru the hoist 
cable "G,” operating the dipper "F” as in con 
Ventional Construction. 
The boom structure "D” preferably includes the 

5 main beam or channel portions 20 and 2 i, suit 
ably Secured together at 23 at their rear ends 
and piwoted at: 24 upon the rewolwing frame °C,” 
So that the boom "D” on the piwot 24 can Swing 
in a Vertical plane, that is, in a plane normal to 
the axis of the piwot 24. 
The bOOn construction "D” at its forWard end 

is prowided With a rigidly positioned Supporting 
block 25, which may be of any approved con 
struction, but as shown in Figure 6, may consist 
of Sections 27 and 28 bolted at: 29, and 30 to the 
main beams 20 and 2 ! ; the block sections 27 and 
28 being Segmental and detachab?y connected to 
gether at 32 and securing therebetween a tubular 
Socket Section 35. This Socket Section 35 may be 
welded in the block sections if desired, and it is 
intended that it should be absolutely rigid in 
its mounting in the block 25. A. Swivel tube 40 
is partially telescoped in the tube 35 and axially 
rotatable therein. This Swivel tube 40 may be 
rotatably Supported by any anti-friction means 
desired, or the construction employed in Figure 
3 may be used. It is anchored againstany lon 
gitudinal play in the socket tube 35 in the fol 
loWing manner: 
A Step bearing block 42 may be Welded in the 

end of the tube 35, as shown in Figure 3. This 
step bearing 42 is provided With bolt means 44 
by Which it is Secured to a firm supporting plate 
45 which is riveted or otherwise secured at 46 
between and upon the main beams 20 and 2 ( 



2 
of the boom structure; the plate 45 being posi 
tioned in upwardly extending relation from the 
longitudinal margins of the beams 20 and 2 i in 
acute angled relation therewith. This positions 
the axis of the tubes 35 and 40 at an acute angle 
to the run of the beams 20 and 21, as is shOWn 
in Figures 1 and 3 of the drawings. 
The Swivel tube 40 at its rear end is prowided 

with a tapered bearing Wall 55 complementary 
to the tapered Seat 56 provided in the bearing 
block 42. An axial centering bolt 60 holds the 
tube 40 against longitudinal movement in the 
tube 35; lock nut means 62 being proVided upon 
the exterior end of the bolt 60, to adjust the bear 
ing Surface of the tube 40 in step bearing 42. 
The Swiwel tube 40 at its forWard end is piW 

oted at 63 intermediate the ends of the dipper 
handle E. The latter at its loWer end is, of 
course, prowided with a dipper F, which may be 
Of COhVentional COnstruction. 
A sheave 65 constituting part of the hoist 

Structure H is SwiVeled at 66 upon the upper end 
of the dipper handle E, as in conventional prac 
tice. The hoist cable H has a dead end attach 
ment to the sheave 65, as is conventional, and 
from thence is trained about a sheave 67 dis 
posed upon the gantry support 68 of the revolving 
power frame of the excavating machine; the ca 
ble H thence being trained back upon the sheave 
65 and returned to a sheave 70 alSo upon the : 
gantry structure 68; the cable thence extending 
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to the hoist drum 3, as Shown in Figure i Of the 
drawings. 

In operation, the dipper and dipper handle are 
lowered by means of the hoist cable H to a posi 
tion for Securing a load of dirt orother material, 
as shown in dotted lines in Figure 1 of the draw 
ings. Should the level of the desired excavation 
be at an odd angle, for instance acute to the 
horizontal, or should an obstruction be met With 
at, a corner of the dipper during the excavating 
operation, the lateral force imposed upon the dip 
per will be transmitted thru the dipper handle 
*E” to the SwiVel tube 40. The latter will rotate 
to the desired angle in the Socket tube 35, and 
thus will free the dipper; dipper handle and boom 
structure and all of their connections from un 
due stresses due to the side drag or torque in 
cident to the excavating operation. 
The load cable sheave 80 over which the drag i 

cable or load cable G is trained, is piwoted at 8 
upon the boom D to compensate for wariation 
in load of the cable as it responds to rotary shift 
of the boom Swivel tube or joint. 
Under certain circumstances it may be desir- i 

able to operate the excavating machine Without 
the Swivel action of the boom above described. 
To permit this, we provide flanges 100 and 01 
suitably Secured, as by welding, to the tubes 35 
and 40 adjacent the Outer end of the tube 35. 
They are provided with complementary openings 
for detachably receiving bolts i 02, shown in dot 
ted lines in Figure 3 of the drawings. Normally 
these bolts are not in place, so as to permit of 
the Swivel action of the boom, but when in place, 
the boom structure is absolutely rigid, so that 
the power excavating machine may be operated 
just as is any conventional excavating machine. 
The tubes of course should be made of Sean 

less steel tubing and together with the step bear 
ing they should be suficiently strong to with 
stand all lateral loads, as well as compression 
shocks imposed upon the bearing block 42. 

Various changes in the shape, size and arrange 
ment of parts may be made to the form ofin 
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Vention herein shown and described, without de 
parting from the Spirit of the invention or the 
Scope of the folloWing claim. 
We claim: 
1. In an excavating machine the Combination. 

of a boom, a dipper handle piwoted to the boom, 
a dipper piwoted to the dipper handle, means for 
operating the dipper, dipper handle and boom for 
excavating purposes, an elongated member 
mounted upon the boom and axially disposed at 
an acute angle with respect to the axis of the 
boom, and means Swivelly mounting the dipper 
handle upon Said member for SWivelling. axially 
of Said member So as to permit lateral angular 
movement of the dipper and dipper handle With 
respect to the normal plane of boom movement 
to compensate for desired angles of excavation 
and obstructions met With during excavating Op 
erations and relieve undue stresses upon the ex 
cavating machine partS. 

2. In an excavating machine the Combination 
of an excavating frame and power structure, a 
main boom piwoted upon the frame, a dipper, 
a dipper handle to Which the dipper is piVOted, 
hoist means associated with the dipper handle 
and power mechanism of the frame, drag cable 
means connected with the power mechanism and 
with the dipper, and means piwoted intermediate 
the ends of the dipper handle having a SWivel 
bearing upon said boom on an axis which lies 
in the vertical plane Of movement of the boOm 
at an acute angle With reSpect to the boOnl 
3xIS. * 

3. In an exca Wating machine the COmbination 
Of an exca Vating frane and power Structure, a 
main boom piwoted upon the frane, a dipper, a 
dipper handle to which the dipper is piVoted, 
hoist means a SSociated with the dipper handle 
and power mechanism of the frame, drag cable 
means Connected With the power mechanism and 
with the dipper, means piwoted intermediate the 
ends of the dipper handle having a SWivel bear 
ing upon Said boOn On an axis Which lies in the 
Vertical plane of movement of the boom, and 
SheaWe means Supporting the drag Cable inter 
mediate its endS, Said SheaWe means being mount 
ed intermediate the ends of the bOOn and having 
a pivot Which permitS lateral SWivel movement 
of the Sheave With reSpect to the plane Of move 
ment Of the boom. 

4. In an exca Vating machine the Combination 
Of a main frame Structure including a power unit, 
a boom piwoted upon the frame for movement in 
a Vertical plane, a bearing member mounted upOn 
the Outer end Of the boom and extending appreci 
ably beyond the extreme Outer end of the boom, 
a dipper, a dipper handie to which the dipper is 
piwoted, a member piwoted upon the dipper han 
dle intermediate its ends, the last Imehtioned 
member being Supported for SwiVel action in the 
bearing member of the boom on an axis of move 
ment Which lies Within Or parallel to the Vertical 
plane of movement of the boom whereby the dip 
per and dipper handle may tilt at an angle to 
the normal vertical plane of movement of the 
boom during certain excavating Operations. 

5. In an excawating machine the Combination 
of a main frame structure including a power unit, 
a boOn piwOted upon the fraime for Inov?; heit in 
a Vertical plane, a bearing member mounted upon 
the Outer end of the bogm, a dipper, a dipper 
handle to which the dipper is piwoted, a member 
piwoted upon the dipper handle intermediate its 
ends, the last mentioned member being Supported 
for Swivel action in the bearing of the boom on 



2,805,566 
an axis of movement whichlies within or parallel 
to the Vertical plane Of movement Of the boom 
Whereby the dipper and dipper handle may tilt 
atan angle to the normal Vertical plane of move 
ment of the boom during certain excavating op 
erations, a drag Connected betWeen the dipper 
and p0Wer unit, hoisting means for operating the 
dipper handle and connected with said power 
unit, and a sheave piwoted upon Said b00m and 
Supporting Said drag cable intermediate its ends, 
the piwot of said last mentioned sheave being 
on ain. axis parallel or Within the vertical plane 
of movement of Said. boom. 

8. In a boom construction for excavating ma 
chines the combination of a main boom beam 
Structure, a Socket bearing at the Outer end Of 
Said. boom having the socket arranged at an 
angle of less than 180° with respect to the longi 
tudinalaxis of the boom, and a member rotatably 
mounted within said socket, said member being 
adapted to Support a dipper Construction. : 

7. In a boom construction for excavating ma 
chines the combination of a main boom beam 
structure, a socket bearing at the Outer end of 
Said bCom having the Socket arranged at an acute 
angle to the longitudinal axis of the boom eX 
tended, and a member rotatably mounted Within 
said Socket, Said member being adapted for at 
tachment to adipper construction, and means for 
firmy fixing the dipper attaching member with 
the Socket construction so as to make it rigid 
with said boom main beam structure. 

8. In an excavating machine the combination 
of a frane, a boom beam piwoted upon the frame 
upon a horizontal axis, a socket tube supported 
upon the Outer end of the boom, a dipper struc 
ture Tineimber rotatably Socketed in the Socket tube 
for rotation On an axis which lies parallel with or 
within the plane of movement of the beam, and 
means to detachably and figidly Connect the 
dipper attaching member to said Socket tube. 

9. In a boom structure for excavating machines 
the combination of an elongated main boom beam 
structure, a socket tube fixedly connected upon 
said main boom beam structure, a dipper attach 
ing member: swivelly mounted within said Socket 
tube for rotation On a fixed axis Which lies Within 
the plane of normal movement of the beam, 
means to prewent endWise movement Of Said dip 
per attaching member within said, socket tube, 
and Selective means to detachably and rigidly 
connect Said dipper attaching member to said 
tube. 

10. In a boom construction for excavating ma 
chines the Combination of a main boom beam, a 
member mounted upom the end of Said main boom 
beam prowiding an e?ongated Socket aligned di 
rectly in the plane of movement of the boom and 
having a dead. eild, a Shaft memberhaving a step 
bearing in the dead end of Saidsocket and Swivelly 
mounted therein for axial turning novement in 
Said Socket, and a dipper handle piwota?y mount 
ed lipOn the shaft. 

11. In an exca Vating machine the combination 
of a frame, a b00m beam piwoted upom the frame, 
a socket tube rigidly Supported upOn Said. boom, 
a shaft rotatably mounted in Said Socket for ro 
tary SWivel movement upon its axis, Said Shaft 
extending externally of the Socket wery appre 
ciably beyond the free end of the boom, and a 
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dipper handle piwotal?y mounted upon said Shaft. 

12. In an excavating machine the combination 
of a frame, a boom beam piwoted upon the frame, 
a socket tube rigidly Supported upon and extend 
ing beyond the free end of Said. boom, a shaft ro 
tatably mounted in Said Socket for rotary Swivel 
m0Wement upon its axis, Said Shaft. extending 
externally of the Socket appreciab?y beyond the 
Outer end Of the Socket, a dipper handle piwotally 
mounted upon said, shaft, a flange rigidly con 
nected with the Outer end of Said Socket, a fange 
rigidly Connected With Said Shaft between its 
ends, and detachable meahs for Securing Said flanges together. 

13. In an excavating machine the combination 
of a frame, a boom piwoted upon a horizontal axis 
upOn Said frame, a dipper handle, a member piw. 
oted intermediate the ends of the dipper handle, 
means swivelly Socketing Said member Upon the 
b00m for SwiVel action of Said member and Said 
dipper handle On an axis Which lies Within the 
plane of movement of the boom and Will perinit 
of lateral tilting movement of the dipper handle, 
a dipper piwoted upon the lower end of the han 
dle, dipper control cable meahs includinga, sheave 
rotatably mounted upon the boom by means 
which provides a piwot admitting of bodily move 
ment of the sheave laterally of the plane of nor 
mal movement of the boom, Control cable means 
for the upper end of the dipper handle above its 
Swivel mounting including a Sheave swively 
mounted for bodily movement angularly with re 
Spect to the plane of movement of the dipper 
handle upon its swivel mounting means. 

14. In an excavating machine the combination 
of a frame, a boom piwoted upom a horizontal axis 
atits rear end upon said frame, a dipper handle, 
a shaft member piwoted at its outer end inter 
mediate the ends of the dipper handle and mov 
able With respect to the dipper handle in the 
plane in which the axis of the dipper handle lies, 
an, elongated socket member mounted upon the 
outer end of said boom presenting an elongated 
Socket, Said Shaft being swivelly Seated and bear 

5 ing in saidelongated Socket member and extend 
ing beyond the Outerend of said boom and socket 
member an appreciable distance for mounting 
Said dipper and dipper handle a distance very ap 
preciably spaced from the outerend of said boom. 

15. In an excavating machine the combination 
of a frame, a boom piwoted upon a horizontalaxis 
atits rear end upon said frame, a dipper handle, 
a shaft member piwoted at its outer end interme 
diate the ends of the dipper handle and movable 
with respect to the dipper handle in the plane 
in which the axis of the dipper handle lies, an 
elongated Socket member mounted upon the outer 
end of Said boom presenting an elongated socket, 
Said shaft being swivelly seated and bearing in 
said, elongated Socket member and extending be 
yond the Outerend of said boom and socket mem 
ber an appreciable distance for mounting said 
dipper and dipper handle a distance very appre 
ciably spaced from the cuter end of said. boom, 
the axis of Said socket member and the shaft piv 
oted therein being on a line at an acute angle 
With reSpect to the axis of the boom extended. 

ELMER. M. WESTON. 
HAROLD R. WESTON. 


