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The invention relates to cranes adapted to be close details of mechanism carried thereon and
equipped with various power operated material the boom carrying the usual operating tools,
handling devices and in the specific form of the which latter are not shown, partly broken away.

5 device shown, the invention is embodied in a Fig. 2 is a plan view of the machine with some
crane provided with a swing body mounted upon of the parts broken away and some in section
a travel body, which is carried by endless belt to better disclose details of construction of the
traction devices. mechanical devices carried upon the swing body.

In cranes of this character the source of power  Fig. 3 is an end elevation view of the machine

. 0_1’or operating-the swing body and material han- with the swing body shown in a position ap--
dling devices usually carried thereby, as well as proximately at right angles to the longitudinal

for affording traction, is mounted upon the swing azxis of the truck body, parts of both swing body

body, and in the present embodiment power is and the truck body being shown in section or

shown as supplied by a suitable power unit as a broken away to disclose details of construetion.

15 888 Or gasoline motor supplying power to tool ~ Fig. 4 is a broken detail view of the main driv- 70
operating mechanism and to mechanism which ing axle of the truck body.

may be alternately connected with the source of . Fig. 5 is a detail sectional view taken approxi-

power either to operate the swing body on its mately on line 5—5 of Fig. 4, looking in the

pivotal connection with the truck body or to direction indicated by the arrows. :

operate the traction devices of the truck body for Fig. 6 is a broken detail sectional view taken 7

travel purposes. ’ approximately on line 6—6 of Fig. 4, looking in the

It is the primary object of the invention to direction indicated by the arrows.
improve and simplify the construction of the Fig. 7 is a broken detail sectional view of the
mechanism for imparting pivotal body movement gear and clutch mechanism for applying power
~~ On 2 vertical axis to the swing body and for ap- and for obtaining steering control of the endless 80
“’ plying power from the power unit carried by . belt traction devices on the truck body, the view
the swing body to the traction devices on the being similar to that shown in Fig. 3 but con-
truck body. siderably enlarged.

It is a further object of the invention to pro- Fig, 8 is a sectional view through the main truck
vide .in a ftraction crane having a swing body drive shaft taken approximately on the plane
pivotally mounted on a vertical axis upon a truck midway between the sides of the truck body and
body, improved means mounted and operable shows the detail of the arrangement of the clutch
upon the swing body for controlling the traction operating springs on the main drive shaft for
devices on the truck body with respect to both operating the travel devices.
the application of power to the traction devices Pig. 9 is a sectional view through the same
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as well as for steering the truck body. - shaft taken on the line 9—9 of Fig. 3 looking in
It is a further object of the invention to pro- ‘the direction indicated by the arrows.
vide improved clutch operated means for apply- Fig. 10 is dn enlarged broken detail view of

ing power: for travel and swinging movements a portion of the mechanism for operating the ro-
including improved reversing mechanism for re- tatable shaft on the center of the vertical pivotal
versing the direction of the application of power axis between the swing body and the truck body 85
Tor the respective swinging and travel movements. forcontrolling the travel clutch mechanism on the

- Other objects of the invention will appear from truck body from the operator’s position on the
the following description which is directed to the swing body.

preferred embodiment of the invention as illus- In the embodiment of the invention illustrated,
trated in the accompanying drawings, the novel reference character 10 designates generally the 100
features being set forth in the appended claims. frameof the swingbody carrying the motive power

* The invention is particularly applicable to unit, which may be a gas or gasoline engine, as
cranes carried upon endless belt or track laying indicated at 11, the application of power being
devices, sometimes called crawlers.or creepers, through a sprocket 12 and drive chain 13 to'a large

40

s
1

50 which present peculiar and individual steering driving gear 14 keyed to a drive shaft 15 mounteq 1%
problems. ) upon suitable bearing brackets 16. The shaft 15
 In the said drawings, is carried in bearings 17 and has keyed thereto a

Fig. 1 is a side elevation of a machine em- gear 18 in engagement with a gear 19 keyed to
bodying the invention, the swing body being the swing and travel shaft 20. The shaft 15 may 110
shown partly broken away and in section to dis- be termed a drum shaft because it carries the us-
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ual cable drums 21, 22, engageable by end sliding
movement with a common clutch member 23
keyed to the shaft 15. The shaft 15 also carries
the boom hoist drum 24 being operably connect-
ible thereto by clutch 25. The swing and travel
shaft 20 through the gears 26, 27 supplies the
power for causing rotation of the swing body upon
its vertical pivot and for supplying power down
through this vertical pivotal connection to the
traction devices on the truck body. The gears 26
and 27 are connected by suitable sleeves with one
element of two-part clutches as indicated at 28,
29. The clutch elements 28, 29 engage the com-
panion elements 30, 31 secured to the gear 19 and
the shaft 20, respectively. The clutch elements
28, 29, 30 and 31 are set so that upon longitudinal
movement of the shaft 20 in one direction, one
of the clutches will be operative while a longitu-
dinal movement in the opposite direction will free
this clutch and cause the other clutch to engage.
This makes a very simple construction for clutch
operation, necessitating, of course, a longitudinal
or endwise movement of the shaft 20, which is ac~
complished by means of a pair of wedge collars
32, 33 attached to a yoke or fork 34 and adapted
to be oscillated by a link 35 connected to a hand
lever 36 mounted at some convenient and acces-
sible point for the operator upon the swing body,
as the shaft 37 which also carries the levers for
operating the devices for controlling the swing
and travel movements. The shaft 20 is supported
by the spaced bearings 40, 41 and 42. The bear~
ing 42 is interposed between the wedge collars
32, 33 and stationary wedge collars 43, 44 are also
placed around the shaft 20 on the outsides of the
wedge collars 32, 33. The wedge collars 43, 44
may be adjustable, but are anchored to the swing
body while the wedge collars 32, 33 on the yoke 34
are free to turn when the lever 36 isoscillated, thus
imparting a reciproecating or longitudinal move-
ment to the travel and swing power shaft 20. 45
is a'metal retaining cap secured by & bolt or screw
46 in the end of the shaft 20.

It will be seen from the foregoing description
of the shaft 20 that the entire shaft will be free
to move longitudinally in its bearings and that
the gear 19 with the clutch part 31 will be rigidly
attached to the shaft, the teeth of the gear 19
meshing wih gear 18, permitting a longitudinal
movement between the gears as the shaft is given
a limited movement in either direction for clutch
operation under the control of the hand lever 36.

The travel and swing operations are completely
under the control of the two gears 26 and 27 on
the shaft 20. I will now describe the mechanism
for imparting travel and swinging movements to
the machine through the power transmission or

- clutch shaft 20 and the bevel gears 26 and 27

85

70

(f:

thereon. 50 is a large substantial gear mounted
co-axially on the vertical axis of swing between
the truck body and the swing body. This gear is
provided with a bevel toothed upward facing
periphery 51 simultaneously engaging the afore-
said bevel gears 26 and 27. The gear 50 has a
large substantial downwardly extending hub 52
of a length preferably approximating the normal
thickness of the frame of the swing body to afford
a substantial bearing for the gear in a bushing
53 in the swing body, the hub portion and the
bushing both being preferably approximately cy-
lindrical. 55 is a substantial king pin or pivot pin
of approximately cylindrical form having at its
upper end, preferably, a conical portion 56 adapt-
ed to co-operate with a conical axial opening in
the hub portion 52 of the gear 50, The preferred

1,940,690

conical shape of the upper end of this shaft per-
mits easy removal of the gear from the hub of
the shaft. .57 is a polygonal nut that engages & -
threaded upper extension (not shown) on the up-
per end of the pivot pin 55 for locking the hub
of the gear 50 upon the pivot pin. It is desirable
that the pivot pin be keyed in the hub of the
gear 50, as indicated in dotted lines in Fig. 3, or
otherwise suitably secured so that the pivot pin
and the gear must rotate together. _
The salient features of my invention reside in
the construction of the gearing and the power
transmission devices for obtaining the swinging
and travel movements, and I have shown these
devices embodied in a swing body and a truck
body merely of conventional design, the truck
body being made of a plurality of structural me-
tallic forms and castings suitably joined together
although it will be apparent that the invention is
susceptible of embodiment in a unitary cast truck
frame. The pivot or king pin 55 from the swing
body extends downwardly into an ample support-

80

. ing bearing 60, which is suitably bushed to per-

mit rotation of the shaft in the frame 61. ‘The
frame 61 will be of any suitable design to sup-
port the necessary shafts and sprockets for carry-
ing the usual endless belt track laying devices now
generally preferred for the trucks of cranes and
similar machines.

No attempt has been made to illustrate the
details of the truck aside from the fact that the
endless track laying devices or belis are generally
designated by the reference character 70 and are
shown carried on suitable driving sprocket
wheels 71, preferably, although not necessarily 110
about centrally of the sides of the truck. Near
the ends of the truck (see Fig. 1) the endless belt
track devices may be supported upon idler
sprockets 72 and 73 rotatably mounted on the
truck body. Power is applied only to the driving 115
sprockets 71 through the divided shafts 74 and
75, the latter being carried in suitable bearing
brackets 76, 717, depending from the truck frame’
near the outer longitudinal side edges thereof.
The divided axial shaft portions 74 and 75 are 120
further supported by the bearings supported in
brackets 78 and 79, such bearings being formed
by causing the respective inner ends of the shafts
74 and 75 to project through the extended hub
portions of the two similar beveled gears 80, 81. 126
The hub portion of the bevel gear 80 is centrally
bored and provided with a suitable bushing to
take the shaft 74 and permit relative rotation
therebetween. The hub portion of the bevel gear
80 is rotatably secured in the bearing 78 and a 130
suitable bushing may be interposed between these
parts as indicated at 82, Fig. 3. 'The bevel gear
81 is constructed somewhat similarly to the bevel
gear 80 except that it is keyed, as indicated, to
the shaft 75, so as always to rotate therewith. 1356
Furthermore, the shafts 75 and 74 will be seen 1o
be cut or parted about midway of the hub portion
of the gear 81 so that the keyed portion of the
shaft 75 will extend only a part of the distance in
the hub of this gear. The remainder of the cen- 140
tral opening of the gear may be bushed, as indi-
cated, to take the slightly reduced inner end 83
of the shaft 74, thus forming a pilot bearing for
permitting relative rotation between the gear 8l

100

106

“and the shaft 74. The hub portion of the gear 81 145

will be mounted to have relative rotation in the
bearing member 79 supported on the truck frame,
and a suitable bushing, as indicated by 84, may
be provided. The bearing 60 of the king pin or
shaft may be suitably bushed as indicated at 85 150
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in the drawing, Fig. 3, and to the lower end of the
shaft 55 iwill be keyed the bevel gear 86 having
teeth of a character {o mesh with the teeth of the
gears 80 and 81.

An important feature of my invention is that
the bevel gear 86 and the co-operating gears 80
and 81 on the travel shafts 74, 75 serve the double
function of imparting travel movements to the
truck and, when properly locked by adjustments
provided, to lock the pivot pin or king pin to-
gether with the large gear 50 secured thereto
against rotational movements in relation to the
truck body. The bevel gear 86 and its companion
travel gears 80 and 81 have the further function,
as controlled by the mechanism hereafter to be
described, of imparting driving movements to the
truck body of a character that enables the oper-
ator to properly steer or direct the direction of
travel of the truck body. These gears, in the
manner hereinafter described, also have the func-
tion of imparting driving movements to the end-
less belt track laying devices 70 of the machine in
opposite directions at the same time, whereby one
belt will be travelling in a forwardly direction and
the other belt in a rearwardly direction, making
it possible to turn the truck approximately on the
axial connection between the swing body and the
truck body or any variations or modifications of
such turning movement, all of which will be well
within the control of the operator.

Around the upper side of the truck frame 61 is
the usual roller path 90 provided with suitable
bearings or track for receiving the usual rotating
supporting rollers 91, 92, Fig. 3. A plurality of

- spaced teeth 93 may be provided around the inner

periphery of the roller path member 90 to be
engaged by some suitable locking device upon the
swing body for locking the swing body in any
position of rotation that may be desired in rela-
tion to the truck body. Any suitable lockng
device may be used to be preferably operated
from the operator’s position on the swing body,
as, for example, the locking dog 95 having one or
more teeth adapted to engage the inwardly ex-
tending teeth 93 on the track 90. The dog 95 is
carried on the pivotally mounted shaft 96 carried
in suitable depending brackets 97 on the swing
body frame 10, the shaft 96 being rotated by an
arm 98 pivotally connected to link 99 and a hand
lever 100 carried by the shaft 37. The locking
dog 95 plays an important part not only in lock-
ing the swing body against rotation during the
travel movements but in insuring the proper
transmission of power from the power source on
the swing body to the power applying devices on
the travel body, as will be hereinafter described.

I will now describe the manner in which the
application of power through the pivotal shaft
55 and bevel gear 86 carried thereby to the gears
on the respective driving shafts results in com-
plete steering control and reversal of travel
movements to the truck body.

In the sectional view Fig. 9 the details of the
toothed side of the gear 80 are shown and except
for the fact that the hub of the gear 81 must be
keyed to rotate with its shaft 75, the construc-
tions of the two gears 80 and 81 are similar. The
gear 80 (Fig. 9) will be seen to be provided around
its outer periphery with spaced teeth 105 adapted
to engage corresponding teeth on the driving
bevel gear 86 on the pivot shaft. This gear is
also provided with a circular flange 106 just on
the inside of the teeth 105, and this circular
flange 106 is provided with. spaced inwardly ex-
tending clutch teeth 107, thus forming of the

3

gear one part of a two-part clutch, and the same
thing is true of the gear 81, the details of both of
which will be seen most clearly from the enlarged
sectional view Fig. T.

From the construction of the driving bevel gear
86 and the gears 80 and 81 as related to their re-
spective driving shafts 74 and 75, as thus far de-
scribed, it will be seen that the shafts 74 and 75
are mounted to have independent or differential
rotational movements. In order that the respec-
tive track laying devices on each side of the truck
frame may be under complete control of the op-
erator on the swing body during all desired travel
movements, thefollowingadditional clutchingand
control features are provided. On the inner end of
the driving shaft 74 adjacent the reduced bearing
portion or trunnion 83 thereon I provide a plu-
rality of peripherally spaced elongated ribs which
may take the form of metallic inserts 110, rec-
tangular in cross section, in the form of bars or
keys inserted in corresponding elongated pe-
ripheral grooves in the shaft 74 and designed to
co-operate with similar grooves formed periph-
erally around the central opening in a clutch
member 112, which is in the form of a cylinder
having a toothed clutch gear 113 at one end there-
of provided with suitable teeth 114 for engaging
the teeth 107 of the before described clutch mem-
ber 106 on the gear 80. The gear 81, keyed to
shaft 75 which carries the clutch part compris-
ing clutch teeth 107 similar to the clutch teeth
formed on the before described companion gear
80, is similar in all details of construction, except
for being keyed to its shaft as noted, to the gear
80, and the gear 81 likewise has a corresponding
companion clutch member 115 constructed just
like the before described clutch member 112 hav-
ing the peripheral clutch teeth 114 thereon
adapted to engage the corresponding clutch teeth
of the gear. Both clutch members 112 and 115
are provided with peripheral grooves adapted to
take two-part clutch rings, one of which is shown
in the sectional view, Fig. 5, and designated by
reference character 116, and being provided with
diametrically arrangedtrunnions117engaging the
branches 118, 119 of a webbed forked member 120.
The member 120 has two spaced branches 121,
122 pivotally mounted upon a vertical shaft 123
which is secured to the lower side of the truck

" frame adjacent the clutch shifting mechanism on

the divided driving axle.

The pivot pin or shaft 55 is centrally bored to
take a rotatable shaft 124 (Figs. 2, 3,4and 7) for
operating the clutches in controlling the steer-
ing and travel movements of the truck from the
operator’s positicn upon the swing body. The
rotatable axle shaft 124 carries at its lower ex-
tremity immediately over the axial member 74

and between the sliding clutch members 112, 115"

a disc or arm 125 carrying a crank pin 126 en-

gaging a slot in an arm 127 protruding from a-

shroud 128 which is pivoted upon the shaft 123
and which has radially extending depending sides
overlying the sides of the upper arms of the

80

8

95

100

105

110

115

120

125

130

135

pivoted member 120 which operates the shiftable 144’

clutch member 115. For operating the shiftable
clutch member 112 a second pivoted clutch shift-
ing forked member 130 is provided, this being
formed substantially like the member 120, one of
said members being formed to telescope over the
other so as to avoid interference in their pivotal
movements adjacent their points of pivotal con-
nection with the shaft 123. The member 130 will
be provided with an upper slotted forked arm 131
and 2 lower slotted. forked arm 132 engaging

150
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trunnions on a ring 133 similar to the ring'116 en-
gaging the peripheral slot in the sliding member
112 of the two-part clutch for controlling the
travel shaft 74. 'The shrouding member 128 con-
necting the clutch shifter forks 119 and 131 is
shown in the plan and sectional views Figs. 4 and
6, from which it will be seen that this member
merely acts as a connection to prevent more than
a predetermined amount of relative movement
between these shifter forks and because of this
limitation this member 128 when operated to the

limits of its pivotal movements on the shaft 123 -

will shift either one or the other of said movable
clutch members out of engagement with the re-
spective chitch part. This is accomplished, as
before described, by reason of the connection of
the arm 127 thereon with the eccentric pivot pin
126 on the control shaft 124 which extends up-

- wardly through the hollow central part of the

20

30

35

king or pivot pin 55 and is provided at its upper
extremity with the pinion 140 (Fig. 10) adapted
to be engaged by the toothed rack member 141.
The member 141 has longitudinal movement
under the control of the operator from the lever

150 pivotally connected on the shaft 37 and hav-"

ing operative connection through the pivoted link
151, which is pivotally connected through the
arm 152 (Figs. 2 and 3), with the rotatable shaft
153 mounted on the frame of the swing body and

‘earrying  the operating lever 154, which pivot-

ally engages the aforesaid forked rack member
141, the reciprocation of which imparts rotary
movement through the pinion 140 to the travel
and steer devices on the truck frame,

The detail of the operating connection between
the reciprocating rack bar 141 and the rotary
vertical shaft 124 for travel and steering move-
ment is best seen from Figs. 2 and 10. The re-

_ ciprocating member 141 is forked so that one

40

45

50

55

60

branch of the fork extends on each side of the
pinion 140. Only one branch of the reciprocat-
ing member 141 is toothed. The pinion 140 is

loosely mounted upon the shaft 124 but adapted:

to be secured thereto by clutchinig member 160,
which is in the form of a disc, having at one
side an internally toothed peripheral portion, the
teeth of which are adapted to telescope or slide
into the teeth on the gear 140. The member 160
is slidably mounted by being keyed or splined to
the shaft 124 and it is held normally into toothed
engagement with the gear 140 by means of 3
coiled spring 162 interposed around an upwardly
extending hub on the clutch member 160. The
upper end of the shaft 124 will be grooved or
splined so that the member 160 will be slidably
secured thereon but must at all times rotate there-
with. 162 is a coiled spring interposed between
the clutch member 160 and a suitable expanded
plate secured to the upper end of the shaft 124.
The forked reciprocating member 141 is provided
on the upper side of both branches thereof with

* intermediate projections 163, 164 (Figs. 2 and 10).

é5

10

75

The purpose of these projections is to free the
operative relation of the pinion 140 from the shaft
124 when the swing body is in a position for ro-
tating in relation to the truck body, otherwise
a swing movement of the rotating bed would re-
sult in imparting a rotary motion to the shaft 124
and operate the clutch devices for controlling the
travel and steering operations of the truck when-
ever swinging occurred, which might result dis-
astrously to the steering and travel mechanism.
Therefore, whenever the lever 150 is operated to

cause the travel and steering mechanism to be-

1,940,690

come operative, the same movment of the locking
lever 150 will carry in a clockwise direction the
lever 100, first rendering the clutch operative to
impart rotation to the axial control shaft 124
and subsequently to operate the travel and st :er-
ing control clutches.

‘While the maner of the operation of the abiove
described mechanism will probably be understood
from the foregoing description, it may be further
stated that the machine with respect to travel
and swing operations will operate as follows:

Assuming the application of power from the
motor 11 to be of a continuous nature, the shafts
15 and 20. will have continuous rotation and al-
ways in the same direction from the prime mover
or source of power. Throughout the several views
of the drawings the various parts of the mecha-
nism are shown at all times in condition for
swinging movements of the swing body which Is
one of the normal functions of the machine while
at work as a crane or equipped for drag line, clam

‘shell, shovel or other analogous work. Therefore,
“when performing any of its usual functions, not

including travel or steering operations involving
the travel mechanism, the various mechanisms
will be substantially in the positions shown
throughout the several views of the drawings and
particularly as illustrated in Fig. 3.

In this condition the clutch connecting the gear
140 with the steering and travel operating shaft
124 will be substantially in the position of the
parts shown in Fig. 10 so that any desired amount
of swinging movement of the swing body can take
place without having any effect upon the clutches
and other mechanism for controlling the travel
and steering movements. as the travel and steer-
ing movements will be obviously out of control
until such time as the clutch at the top of the
shaft 124 is restored to an engaging position.
With the swing lock 95 out of engaging position
and the respective parts, as shown for example
in Pig. 3, swinging movements to the swing body
will be imparted as follows: ‘

The normal rotation of shaff 20 will impart
rotation to gears 26 and 27 according to the
manner in which the pivoted lever 36 is operated
in shifting the longitudinally movable shaft 20.
When shifted in one direction the clutch mem-
bers 29 and 31 will engage -and impart rotary
movement to the gear 27 which engages the large
co-operating gear 50 which must be locked
rigidly in relation to the truck body to insure
proper swinging movement to the swing body.
Swinging movement in the opposite direction
from the shaft 20 will be imparted to the swing
body with the large gear 50 locked against turn-
ing in relation to the truck body whenever the
clutch members 28 and 30 are caused to engage
by the clutch lever in shifting the shaft 20 to the
limits of its movement in the opposite direction.
With the swing body lock 95 disengaged for do-
ing work involving swinging movements of the
swing body by reason of the fact that whenever
the reciprocating forked rack member at the top
of the shaft 124 is in a position where the pinion
is disengaged from the clutch on the shaft, both
the gears 80 and 81 on the driving shafts 74 and
75 will be positively clutched or locked to the
shaft 74. This is due to the fact that both the
movable clutch members 112 and 115 co-operat-
ing with the clutch portions on the gears 80 and
81 are splined or keyed to the shaft 74 and are
normally pressed into engaging relation with
their respective clutch parts 80 and 81 by a plu-
rality of interposed compression springs 170 ar-
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ranged around the periphery of the splined shaft
74. ‘The coil springs 170 may be secured at their
extremities in holes or housings in the opposing
ends of the movable clutch members 112 and 115,
as illustrated in Figs. 7 and 8. The tendency of
the coil springs 170 will be to cause the engage-
ment of the clutch members 112 and 115 with
their co-operating parts on the gears 8¢ and 81,
and therefore it will be seen that whenever the
clutch controlling shaft 124 is rotated so that the
pin 126 is in the position shown in full lines in
Fig. 4, both the clutch members will engage their
respective gears 80 and 81, locking these gears to
the same shaft 74 and hence locking the gear 86

; and the large king pin shaft 55 and the gear 50

carried thereby against rotation, thus making the
large gear 50 in effect a part of the truck body so
that whatever power is applied to the large gear
50 through either of the pinions 26 or 27 will be
transferred into & turning movement applied to
the swing beody, the direction of which will be de-
termined by whichever of the clutches on the
shaft 20 is operated. At the same time it will be
seen that the truck body will be effectively locked
against any travel movement in a backward or
forward direction and singce ne differential raove-
ment cen occur between the different sections
of the travel shaft, no turning or twisting move-
ment of the truck body will be possible while the
machine is being normally operated to rotate the
swing body.

When the operator desires to have the travel
and steer mechanism function he should, as a first
requirement, operate the swing locking device 95
through moving the lever 100 in a clockwise di-
rection and cause the locking device 95 to engage
the locking teeth 93 of the roller path on the
truck body. With the swing body locked againsh
rotation the operator is free 1o move the lever
150 which will cause the forked rack member to
function, and when moved off center to free the
clutch member 160 whereupon movement of the
rack bar 141 in either direction will have the effect
of rotating the shaft 124 correspondingly and
opening one or the other cf the clutch members
112, 115 against the sction of the springs 170.
Whichever clutch member will be operated will
depend upon the direction of movement given
by the operator to the lever 158. If the member
112 be freed from its clutch part on the gear 86
then the effect will be tc lock for rotation together
the shafts 74 and 75 so that shafts 7¢ and 75
will operate together through the medium of the
gear 81 rigidly connected to the shaft 75 and the
gear 86 on the vertical pivot shaff. -If the lever
be operated in the opposite direction to free the
clutch member 115 the effect will be to leave the
clutch member 112 in engagement so that the
rotation of the gear 86 will operate the shaft 74
in one direction and the shaft 75 in the opposite
direction, this being a manner of operation found
to be very beneficial in turning movement and in
operating the truck body on curves. The fore-
going description of the method of steering pre-

; supposes adjustment of the lever 36 conftrolling

the longitudinal movement of the power shaft 20
as described so as toc operate the large bevel
driving gear 50 in the normal direction for travel
ahead. Movement of the lever 36 in the opposite
direction will, as before described, reverse the
normal direction of the gear 50 under which con-
ditions themechanism will operatethe endlessbelf
treads in the reverse direction and while so oper-
ated, the operator may in the manner before de-
scribed, by shifting the lever 150, positively drive

S

both of the endless traction devices in like man-

.ner for reverse movement or in the manner de-

scribed, he may drive one of these traction de-
vices in the forward direction and the other in
the reverse direction to effect a turning move-
ment even when the driving gear 50 is operating
in the reverse direction to normally drive the
machine in a reverse direction.

From the foregoing description, it will be seen
that I provide a simplified construction of gear-
ing in which I combine the ordinary reversing

swing and travel hevel gear and the ordinary ro-

tating rack gear, thus dispensing with the usual
intermediate rack gear and its reduction operat-
ing train together with the usuail reduction op-
erating train of travel gears. This, of course,
necessitates the making of the reversing bevel
gear 50 and its king pin shaft 55 of very substan-
tial proportions, which may be done at a great
saving of construction expense and at the seme

time greatly simplify the mechanism and its

mode of operation by reason of the reduced nurm-
ber of moving parts and bearings as heretofors
used in the swing and travel mechanisms of ex-
cavating machines.

I elaim:

1. In an excavating machine, the combination
of a car body and traction means thereon, a swing
body mounted on the car body, 'a pivot shafé
connecting the swing body with the car body
and mounted for selective rotation independent-
ly of either the swing bedy or the car body for
imparting travel movements o the car body,
means for selectively locking the pivot shaft

against rotat’on in relation to the car body, means 3

for selectively locking the swing body against
rotation relative to the car body on said pives
shaft as an axis, a gear secured to the pivot shafs,
a power shafi carried by the swing body adjs~
cent the said gear on the pivot shaft, & pair of
gears on the power shaft, both of which mesh
w.th the gear on the pivot shaft, cluteh devices
for selectively controlling the operation of said
pair of gears on the power shaft for imparting
travel movements to the car 'body and swinging
movements to the swing body, and means for
driving said power shaft. ‘

2. In an excavating machine, the combination
of a car body and tracton means thereon, a swing
body mounted on the car body, a pivot shaft con-
necting the swing body with the car body adapted
to be operatively connected with the traction
means thereon, a gear mounted to rotate in rela-
tion to the swing body and being fixedly secured
to rotate with the pivot shaft, driving mechanism
on the swing body for operating said gear to im-
part both travel movements to the machine and
swinging movements to the swing body, mears
for locking the pivot shaft against rotation in re-

lation to the car body whereby the operation of

said driving mechanism upon said gear will im-
part the normal swinging movements to said
swing body in relation to said car body, and means
for locking the swing body against swinging
movement-in relation to the car body when the
traction devices are to be operated. )

3. In an excavating machine, the combination
of a car body and traction means thereon, a swing
body mounted on the car body, a pivot and power
transmission shaft connecting the swing body
with the car body, said pivot shaft being rotatably
mounted in both said car body and said swing
body, gearing in the car body operatively con-
nected with said pivot shaft for imparting move~
ment to the traction means on the car body;
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means for locking said gearing whereby to se-
lectively lock said pivot® shaft against rotation
in relation to said car body, a gear mounted to
rotate in relation to the swing body and secured
to the pivot shaft, driving mechanism on the
swing body for operating said gear whereby said
traction means may bhe selectively operated
through said gear and said pivot shaft, and
whereby when said traction gearing is selectively
locked swinging movements may be imparted to
said swing body by reason of the co-operation of
the driving mechanism on the swing body with
said gear on the locked pivot shaft, and means
for locking the swing body in relation to the car
body when the traction devices are to be operated.

4. In an excavating machine, the combination
of a car body and traction means thereon, a swing
body mounted on the car body, a pivot and power
transmission shaft connecting the swing body
with the car body, said pivot shaft being rotatably
mounted in both said car body and said swing
body, gearing in the car body operatively con-
nected with said pivot shaft for imparting move-
ment to the traction means on the car body,
means for locking said gearing whereby to lock
said pivot shaft against rotation in relation to
said car body, a gear mounted to rotate in rela-
tion to the swing body and secured to the pivot
shaft means for selectively locking the swing
body against rotation in relation to the car body,
and driving mechanism between said motor and
said gear whereby said traction means may be
operated from said motor through said gear and
said pivot shaft when the swing body is locked in
relation to the car body, and whereby a swing-
ing movement will be imparted to said swing body
in relation to the car body when the swing body

lock is. released and when the said pivot shaft -

and said gear are locked against rotation in re-
lation to the car body.

5. In an excavating machine, the combination
of a car body and traction devices thereon, a
swing body mounted on the car body, a pivot

-and power transmission shaft connecting the

swing body with the car body and being opera-
tively connected with said traction devices, means
for selectively locking both the swing bedy and
the said pivot shaft against rotation in relation
to the car body, a gear mounted to rotate in re-
lation to the swing body and being fixedly se-
cured to the pivot shaft, and driving mechanism
on the swing body for operating said gear where-
by normal travel movements may be imparted
to said traction means on the car body through

‘the said pivot shaft when the swing body is locked

against swinging movement in relation to the car
body and whereby normal swinging movements
may be imparted to the swing body when the said
pivot shaft is locked against rotation in relation
to the car body.

6. In an excavating machine, the combination
of a car body and traction means thereon, a swing
body mounted on the car body, a pivot shaft
connecting the swing body with the car body,
8 locking device for securing the pivot shaft
against rotation in relation to the car body, a

locking device for securing the swing body

against rotation in relation to the car body, a
gear mounted to rotate in relation to the swing
body and secured to the pivot shaft, driving
mechanism for operating said gear, and inter-
related means for operating the said locking de-
vice for the pivot shaft on the car body and the
said locking device for the swing body in rela-
tion to the car body whereby when one of said

1,940,600

locking devices is in operative position the other
will be in inoperative position. '

7. In an excavating machine, the combination
of & car body and traction means thereon com-
prising two endless belt carrying devices, sprock-
ets connected to each of said endless belt carry-
ing devices, shafts for said sprockets, said shafts
being mounted for rotation in said car body on
a common axis but divided to have independent
rotation, a bevel gear connected to rotate with
one of said shafts at a point adjacent the other
shaft, a second bevel gear mounted to rotate
freely in relation to said other shaft, a swing
body mounted on the car body, a vertical pivot
shaft connecting the swing body with the car
body, a gear on the lower end of the pivot shaft
meshing with the.said bevel gears on the trac-
tion shafts, clutch devices adjacent said bevel
gears for locking said bevel gears in relation
to each other to lock said pivot shaft against
rotation  in relation to the car body and for
locking said traction shafts to have synchronous
rotation through one of said bevel gears from
the pivot shaft, a gear mounted to rotate in
relation to the swing body and being secured to
the pivot shaft, driving mechanism on the
swing body for operating said gear, a device for
locking the swing body against rotation in rela-
tion to the car body, means for operating the
last said locking means, and means operable
from the swing body for operating the said clutch
mechanism on the car body to control the trac-
tion and swing movements of the machine..

8. In an excavating machine, the combination
of a car body and #raction means thereon com- j
prising endless belt traction devices and divided
operating shafts therefor co-axially mounted in
end to end relation, bevel gears on the respec-
tive shafts, a swing body mounted on the car
body, a vertical pivot shaft connecting the swing 11§
body with the car body and being mounted for
independent rotation in relation to both said car
body and said swing body, clutches adjacent the
aforesaid bevel gears on the travel shafts in the
car body operable to lock said bevel gears to- 192G
gether and to lock said travel shafts to rotate
in unison with each other under the impelling
force of one of said bevel gears, a bevel gear se-
cured to the lower end of the vertical pivot shaft
engaging the said bevel gears on the said travel 12§
shafts, means for operating the clutch devices
on the travel shafts, means for locking the swing
body against rotation in relation to the car body,

a gear mounted to rotate in relation to the swing
body and secured to the upper end of the pivot 134
shaft on the swing body, and driving mechanism
on the swing body for operating said gear.

9. In an excavating machine, the combination
of a car body and traction means thereon, a
swing body mounted on the car body, a pivot shaft
connecting the swing body with the car body, a
gear mounted to rotate in relation to the swing
body and being secured to the pivot shaft, driving
mechanism for operating said gear for driving
said gear at will in either of two directions, a
bevel gear connected to the lower end of said
pivot shaft, a pair of travel shafts for operating
the said traction means, said shafts being co-
axially arranged in end to end relation adjacent
each other, a pair of bevel gears on said shafts
engaging the gear on the lower end of the pivot
shaft on diametrically opposite sides thereof,
means for locking the said bevel gears together
to prevent rotation of said pivot shaft, means for
locking said travel shafts together whereby they 150
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may have synchronous rotation for imparting
travel movement .to the car body through the
gear on the pivot shaft, and clutch means for
causing each of said bevel gears to be free to
operate said travel shaits synchronously’ in op-
posite directions under power through the adja-
cent gear-on the pivot shaft to impart turning
movements to said traction means on the car
body.

10. In an excavating machine, the combina-
tion of a car body and traction means thereon
comprising spaced apart endless belts, sprocket
wheels for supporting said belts, travel shafts
supporting said sprocket wheels, said shafts be-
ing journsalled in the car body on & common axis
in end to end relation, bevel gears on the respec-
tive shafts, means for securing the said bevel
gears to their respective shafts, a swing body
mounted on the car body, & pivot shaft connect-
ing the swing body with the car body power sup-
plying means on the swing body operatively con-
nected with said pivot shaft, a bevel gear on the
pivot shaft engaging the aforesaid bevel gears on
the travel shaits whereby one of the said endless
belt traction devices will be driven in one direc~
tion and the other in the opposite direction
through the rotation of the pivot shaft to impart
turning movements to the car body, and means
for locking one of the bevel gears to its shaft
and for locking the said shafts together to have
synchronous rotation for imparting travel move-
ments to the car body in substantielly & straight

line in either direction through the power sup--

plied to the traction means by rotation of said
pivot shaft. ’

11. In an excavating machine, the combination
of a car body and traction means thereon, &
swing body mounied on the car body, & vertical
pivot shaft connecting the swing body with the
car body, a gear mounted to rotate in relation to
the swing body and being secured to the pivot
shaft, driving mechanisms on the swing body for
operating said gear, a pair of travel shafts for
operating said traction devices journalled in the

. car body in end to end relation, a bevel gear keyed

to one of said shafts, a clutch for connecting said
bevel gear with the other of said shafts, a bevel
gear on the last said shaft, and a cluteh device
for connecting the last said bevel gear to said
shaft whereby turning movements may be im-
parted to said car body through said vertical pivot
shaft from the swing body. to produce turning

“movements to the car body.

12. In an excavating machine, the combination
of a car body and traction means thereon, & swing
body mounted on the car body, & vertical pivot
shaft connecting the swing body with the car
body, & gear mounted to rotate in relation to
the swing body and being secured to the pivot
shaft, driving mechanism on the swing body for
operating. said gear, & pair of travel shafts for
operating said traction devices journalled in the
car body in end to end relation, a bevel gear keyed
to one of said shafts, a clutch for connecting sald
bevel geéar with the other of said shafts, a bevel
gear on the last said shaft, a clutch device for
connecting the last said bevel gear to said shaft
whereby turning movements may be imparted to
said car body through said vertical pivet shaft
from the swing body to produce turning move-
ments to the car body, and a second clutch device

for locking the said shafts together to have syn--

chronous turning movements through one of said
bevel gears when the other of said bevel gears is
unlocked from its shaft.

7

13. In an excavating machine, the combination
of a car body and traction means thereon, a
swing body mounted on the car body, & vertical
pivot shaft connecting the swing body with the
car body, the said vertical pivot shaft having a
central opening therein, means for locking the
pivot shaft against rotation in relation to the
car body, a gear mounted to rotate in relation
to the swing body and secured to the hollow
pivot shaft, driving mechanism on the swing
body for operating said gear, said traction means
comprising endless belt traction devices, and co-
axial driving shafts therefor arranged in end te
end relation, bevel gears engaging said shafis,
clutches engaging said bevel gears, a hevel gear
secured to the lower end of the hollow pivol
shaft engaging said bevel gears on the co-axial
driving shafts, a shaft rotatably mounted in the
hollow body of the pivot shaft and extending
therethrough, a gear operatively connected with
the upper end of said shaft, hand operated means

8c

88

80
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for operating said gear and said shaft, and con- |

nections between the lower end of said shafi and
said clutch devices for controlling the said bevel
gears on the travel shafts.

14. In an excavating machine, the combination
of & car body and traction means thereon, &
swing body mounted on the car body, a pivot
shaft connecting the swing body with the car
body, a gear mounted to rofate in relation to
the swing body and secured to the pivot shali,
driving mechanism on the swing body for oper-
ating said gear, said traction means comprising
endless belt traction devices, a pair of driving
shafts for operating said endless belt traction
deviees journalled in the car body in coaxial end
to end relation, a bevel gear keyed to one of
said shafts and provided with s concentric open-
ing adapted to veceive the end of the other shali,
a second bevel gear mounted on the last said
shaft, a bevel gear on the lower end of the pivot
shaft, both said bevel gears on the travel shails
engaging the bevel gear on the pivot shaft, and
clutch means operable from the swing body fcr
locking the said shafts fo rotate together in
unison while one of the hevel gears is free to ro-
tate idly in relation to its supporting shaft, said
clutch means comprising jaw clutches keyed to
their supporting shaft and having longitudinal
movement thereon under the separating influence
of expansible springs.

15. The combination with a supporting frame
of a pair of spaced-apart endiess belt traction
devices revoiubly mounted in relation to said
frame, a pair of divided traction shafts for oper-
ating said endless belt traction devices, said
shafts being mounted on a common axis in end to
end relation, a beveled gear secured to rotate with:
one of said shafts, a second beveled gear mount-
ed to rotate freely in relation to the other said
shaft, a third beveled gear simultaneously meshing
with said beveled gears on the traction shafts
and being operatively connected to a suitable

power source, clutch devices related to. said

divided traction shafts and to the said beveled
gears thereon, and means for selectively oper-
ating said clutch devices whereby to ‘cause said
traction shafts to rotate simultaneously in the
same direction to impart travel movements to
said endless belt traction devices and in opposite
directions with respect to each other whereby to
operate one of the endless belt traction devices
reversely with respect to the other said endless
belt traction device for steering the said frame.

16. In an excavating machine, the combing-
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tion of a car body and traction devices thereon,

8 swing body mounted on the car body, a pivot
and a power transmission shaft extending be-
tween the swing body and the car body on the
axial connection therebetween and being oper-
atively connected with said traction devices,
means for selectively locking both the swing
body and the said pivot shaft against rotation in
relation to the car body, a gear mounted to ro-
tate in relation to the swing body and being
fixedly secured to the pivot shaft, and driving
mechanism on the swing body for operating said
gear whereby normal travel movements may be
imparted to said traction means on the car body
through the said pivot shaft when the swing hody
is locked against swinging movement in relation
to the car body and whereby normal swinging
movernents may be imparted to the swing body
when the said pivot. shaft is locked ‘against ro-
tation in relation to the car body.,

1,940,690

17. In an excavating machine, the combing-

tion of & car body and traction means thereon, a )

swing body mounted to have swinging movement
on g vertical axis on the car body, a combination
swing and travel gear mounted in the swing
body and connected to the traction means in the
car body on the said vertical axis between the
swing body and the car body, means for selec-
tively locking the combination swing and travel
gear against rotation in relation to the car hody,
means for selectively locking the swing body
against rotation in relation to the car body, and
bower means on the swing body adapted to be
operatively connected to the said combination
swing and travel gear, for imparting swinging
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movements to the swing body and travel move- )

ments to the car body at the will of the operator,
and upon the selective operation of the said swing
body and travel locking devices.

: ROY S. MCORE.
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