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The present invention relates generally to earth work-
ing equipment such as power excavators, shovels, drag-
lines, cranes and the like. Equipment of this type has a
lower car body with an endless track (crawler) section on
which is rotatably mounted the upper section containing
the shovel attachment and necessary machinery.

A vertically extending center gudgeon holds the revolv-
able upper section firmly and accurately on the lower car
body and is provided with means of adjustment to main-
tain the proper vertical running clearance whereby the
upper section can rotate smoothly on the car body. The
gudgeon and hub in the car body are originally shrink-
fitted together, but as the various bearing surfaces and
thrust washers wear, the gudgeon must be adjusted or
tightened to eliminate any looseness or backlash. In other
words, the upper section will begin to rock due to this
wear and it is imperative to prevent this rock. It is to this
problem of adjusting the gudgeon that the present inven-
tion is directed.

Since the thrust faces of the assembly are subjected to
considerable vertical loading during the digging cycle the
resulting wear must be properly and promptly compen-
sated for to prevent excessive rocking of the upper section
on the lower car body and consequent shockloading on
the two units and the center gudgeon itself. Simple and
effective means must be found to induce the operator to
make proper adjustment without delay.

It is accordingly an object of the present invention to
provide a power shovel or the like having an improved
adjustment means located at the lower end of the gudgeon
for adjusting the latter without disturbing the upper end
of the gudgeon assembly, said adjustment being made in a
relatively convenient and accurate manner.

Another aspect relates to means for conveniently 1ift-
ing the gudgeon up in its mounting for replacement of the
spherical thrust washer at the upper end of the gudgeon.

Another object of the invention is to provide a power
shovel or the like having an improved mounting means
for the upper end of a center gudgeon.

Other objects and advantages of the invention will ap-
pear hereinafter as this disclosure progresses, reference
being had to the accompanying drawings, in which:

FIGURE 1 is a perspective view of a power shovel eni-
bodying the present invention;

FIGURE 2 is a perspective view of the lower section
or car body of the shovel shown in FIGURE 1 3 ‘

FIGURE 3 is an enlarged, vertical, cross sectional view
through the center gudgeon shown in FIGURES 1 and 2;

FIGURE 4 is a horizontal, sectional view taken along
line 4—4 in FIGURE 3;

FIGURE 5 is a cross section taken along line 5—5 in
FIGURE 2.

Referring in greater detail to the drawings, the upper
section 1 of the shovel is rotatably mounted on the lower
car body 2 about the vertical axis formed by the center
gudgeon 3 and is supported on the anti-friction roller
circle 4 in the known manner. _

The lower car body 2 includes the heavy steel frame 5
in which is welded the vertically extending tubular
hub 6.

The upper section 1 includes a heavy steel frame 8 in
which is welded the vertical hub or sleeve 9.

The tubular center gudgeon 3 extends through hub 6
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and sleeve 9 and has a radial shoulder 10 formed inte-
grally on its upper end to which is welded the steel thrust
ring 11. Ring 11 is generally of inverted cup shape so as
to fit over and complement the spherical thrust washer
13 on which it rests. A recess 14 is formed in the upper
end of sleeve 9 and a plate 15 sets in this recess. The
washer 13 is of the split type, being formed in halves
which also set in the recess 14 and are thereby held to-
gether. Washer 13 rests on plate 15 which in turn is fixed
by dowel pins 19 to the sleeve 9.

A cup member 20 surrounds the gudgeon and extends
upwardly above the spherical surface 13¢ of the thrust
washer 13 whereby lubricating grease can be supplied via
inlet 22 to a space 23 above a bearing sleeve 24. Grease
grooves 25 and 26 are formed in the upper and lower
surfaces, respectively, of the washer 13. In this manner
a continuous supply of grease is provided for both sur-
faces of the ring 13 and also the sleeve 24, Radial holes
27 also act to convey grease.

It will also be noted that a removable shield 28 is
mounted on a ledge 29 on the top of the thrust ring and
which extends radially beyond the vertical sleeve 20 to
prevent entry of foreign matter into the assembly. This
shield forms an overhanging portion beneath which the
cup member 20 extends to substantially enclose the
washer, )

Heretofore, the lubrication fitting was incorporated in
the center gudgeon and had to be hand serviced inde-
pendently from any centralized or automatic lubrication
since its location in respect to the revolving upper con-
stantly changed as the upper revolved around the station-
ary center gudgeon. The new grease arrangement can be
connected to any automatic Iubrication system. Elimina-
tion of adjustment and lubrication on top end of the
gudgeon is important from safety and maintenance stand-
point especially since the area immediately above the
center gudgeon is occupied by the high voltage collector
system (not shown) which carries high voltage from the
ground cable to the revolving upper.

Referring now fo the area adjacent the lower end of
the gudgeon, a large nut 32 is threaded on the lower end
of the gudgeon 3 and its outer peripheral portion is
formed as a gear 33 for constant mesh with a worm gear
34 which extends normally to the gudgeon. The worm 34
is rotatably journalled in a bracket 35 which is fixed
More specifically, the worm
is journalled in split bearings 37 and 38 which are inte-
gral parts of the bracket 35 and the bores of the bearing
are slightly undersized.

Thus by tightening the cap screws 39 which extend
into the bracket the worm pinion assembly can be locked
in adjusted position. Furthermore, due to the split con-
struction of the bearings, it is possible to use a one piece
worm pinion and a one piece bronze thrust washer 40 on
each end.

In addition, the actual center distance between the
worm 34 and the gear portion 33 of the nut 32 is reduced

rom the theoretical distance so that by tightening the
bearings caps, further locking or clamping action of the
assembly is provided.

The means for turning the adjusting worm 34 is shown
as comprising a square end 42 on the worm which can
be conveniently engaged by a ratchet wrench 43, notwith-
standing the cramped quarters for making this adjustment.

The lowermost end of the gudgeon is splined to the
internal spline 44 of the bracket 35, This spline connec-
tion locks the gudgeon against turning in respect to lower
frame 5.

Only a minimum clearance between the lower edge
of nut 32 and the adjoining surface of bracket 35 is pro-
vided. By reversing the rotation of the worm, the center
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gudgeon can be raised for the purpose of replacing the
upper split spherical thrust washer 13.

A conveniently placed limit gauge 46 is mounted at
the lower edge of bracket 35 for checking wear and ulti-
mate replacement of spherical washer 13 by observing
the distance between the lower edge of the gudgeon and
the edge of the indicator.

Any suitable means may be provided for turning the
worm such as a hand ratchet 43, or this can be automated
by means of any torque arrangement, such as hydraulic,
air, or electric torque motors with proper gear reductions
or reciprocating means such as electric solenoids, air or
hydraulic rams with the proper ratchet arrangements.

In order to remove the split washer 13 when worn, it
is only necessary to lift shield 28 and cup member 20
off the assembly and then turn the worm 34 to raise the
gudgeon sufficiently to be able to lift the halves of the
washer 13 and pull them in a radial direction and clear
of the gudgeon.

Various modes of carrying out the invention are con-
templated as being within the scope of the following
claims particularly pointing out and distinctly claiming
the subject matter which is regarded as the invention:

- We claim:

1. A power shovel or the like comprising a lower car
body and an upper revolvable section having an earth
working tool mounted thereon, said car body and upper
section each having a steel frame, an anti-friction roller
circle mounted between said frames for supporting said
revolvable section on said car body, a tubular center
gudgeon extending through said frames and having a
thrust ring at its upper end and extending radially there-
from and supported on said upper section frame, said
gudgeon having an adjusting nut means threadably en-
gaged on its lower end and bearing against said car body
frame for drawing the upper section down tightly on
said roller circle and against said car body, said nut
means including a gear portion, a worm gear rotatably
carried by said lower frame and in mesh with said gear
portion, and means for adjustment of said worm gear
and consequent adjustment of said nut on said gudgeon.

2. A shovel as defined in claim 1 further characterized
in that each frame has a vertically disposed tubular hub
welded therein and in axial alignment with one another,
and said center gudgeon extends through said hubs.

3. A shovel as defined in claim 1 including a thrust

‘washer carried on the upper section frame and located

directly beneath said ring, said ring bearing on said
washer for support thereby.

4. A shovel as defined in claim 1 including a bracket
mounted on said car body frame and through which the
lower end of said gudgeon extends, and a vertical spline
connection between said bracket and said gudgeon lower
end for preventing turning of said gudgeon relative to
said car body frame, said worm gear being carried on
said bracket.

5. A power shovel or the like comprising a lower car
body and an upper revolvable section having an earth
working tool mounted thereon, said car body and upper
section each having a steel frame, and anti-friction roller

circle mounted between said frames for supporting said

revolvable section on said car body, said frames each
having a vertically disposed tubular hub in vertical align-
ment with one another, a tubular center gudgeon e€x-
tending through said hubs and having a thrust ring at its
upper end and extending radially therefrom, a thrust
washer carried on the upper section frame and located
directly beneath said ring, said ring bearing on said wash-
er for support thereby, said gudgeon having an adjusting
nut threadably engaged on its Jower end and bearing
against said car body frame for drawing the upper sec-
tion down tightly on said roller circle and against said
car body, said nut having a gear portion, a worm gear
rotatably carried by said lower frame and in constant

mesh with said gear portion, and means for adjustment of
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said worm gear and consequent adjustment of said nut
on said gudgeon.

6. A power shovel or the like comprising a lower car
body and an upper revolvable section having an earth
working tool mounted thereon, said car body and upper’
section each having a steel frame, an anti-friction roller
circle mounted between said frames for supporting said
revolvable section on said car body, a tubular center
gudgeon extending through said frames and having a
thrust ring at its upper end and extending radially there-
from, a thrust washer carried on the upper section frame
and located directly beneath said ring, said ring bearing
on said washer for support thereby, said gudgeon having
an adjusting nut threadably engaged on its lower end
and bearing against said car body frame for drawing
the upper section down tightly on said roller circle and
against said car body, a bracket mounted on said car
body frame and through which the lower end of said
gudgeon extends, a vertical spline connection between said
bracket and said gudgeon lower end for preventing turn-
ing of said gudgeon relative to said car body frame, said
nut having a gear portion, a worm gear rotatably carried
by said bracket and in constant mesh with said gear
portion, and means on said worm gear for adjustment
thereof and consequent adjustment of said nut on said
gudgeon.

7. A power shovel or the like comprising a lower car
body and an upper revolvable section having an earth
working tool mounted thereon, said car body and upper
section each having a steel frame, an anti-friction roller
circle mounted between said frames for supporting said
revolvable section on said car body, said frames each
having a vertically disposed tubular hub in vertical align-
ment which one another, a tubular center gudgeon extend-
ing through said hubs and having a thrust ring at its upper
end and extending radially therefrom and supported on
said upper section frame, said gudgeon having an adjust-
ing nut threadably engaged on its lower end and bearing
against said car body frame for drawing the upper section
down tightly on said roller circle and against said car
body, a bracket mounted on said car body frame and
through which the lower end of said gudgeon extends,
a vertical spline connection between said bracket and said
gudgeon lower end for preventing turning of said gudgeon
relative to said car body frame, said nut having a gear
portion, a worm gear rotatably carried by said bracket
and in constant mesh with said gear portion, and means
on said worm gear for adjustment thereof and consequent
adjustment of said nut on said gudgeorn.

8. A power shovel or the like comprising a lower car
body and an upper revolvable section having an earth
working tool mounted thereon, said car body and upper
section each having a steel frame, an anti-friction roller
circle mounted between said frames for supporting said
revolvable section on said car body, said frames each
having a vertically disposed tubular hub in vertical align-
ment with one another, a tubular center gudgeon extend-
ing through said hubs and having a thrust ring at its
upper end and extending radiaily therefrom, a bearing
sleeve between said gudgeon and the upper section frame
hub, a thrust washer carried on the upper section frame
hub and located directly beneath said ring, said ring bear-
ing on said washer for support thereby and having a
radially overhanging portion over said washer, and a cup
member around said gudgeon and beneath said washer
and extending upwardly beneath said overhanging portion
to thereby substantially enclose said washer and Ting
and retain lubricating material therebetween and permit
said material’ to lubricate said bearing sleeve, said
gudgeon having an adjusting nut threadably engaged on
its lower end and bearing against said car body frame
for drawing the upper section down tightly on said roller
circle and against said car body.

9. A power shovel or the like comprising a lower car
body and an upper revolvable section having an earth
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working tcol mounted thereon, said car body and upper
section each having a steel frame, an anti-friction roller
circle mounted between said frames for supporting said
revolvable section on said car body, said frames each
having a vertically disposed tubular hub in vertical align-

““ment with one another, a tubular center gudgeon extend-

ing through said hubs and having a thrust ring at its
upper end and extending radially therefrom, a bearing
sleeve between said gudgeon and the upper section frame
hub, a thrust washer carried on the upper section frame
hub and located directly beneath said ring, said ring bear-
ing on said washer for support thereby and having a
radially overhanging portion over said washer, a cup
member around said gudgeon and beneath said washer
and extending upwardly beneath said overhanging portion
to thereby substantially enclose said washer and ring and
retain lubricating material therebetween and permit said
material to lubricate said bearing sleeve, said gudgeon
having an adjusting nut threadably engaged on its lower
end and bearing against said car body frame for drawing
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the upper section down tightly on said roller circle and
against said car body, a bracket mounted on said car body
frame and through which the lower end of said gudgeon
extends, a vertical spline connection between said bracket
and said gudgeon lower end for preventing turning of said
gudgeon relative to said car bedy frame, said nut having
a gear portion, a worm gear rotatably carried by said
bracket and in constant mesh with said gear portion, and
means on said worm gear for adjustment thereof and
consequent adjustment of said nut on said gudgeon.
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