
2,035,385 

5 Sheets-Sheet 1 

L. O. McLEAN 
POWER CRANE, SHOVEL AND THE LIKE 

Filed March 15, 1934 

March 24, 1936. 

æ:No.?LI?I,,No.š??E?E??, 
er * a) 

z4-e- 2-12 

YANAVYYÜMANAVALAYANANYAYA YAVAYVANYAYA YAYYYAYYAYANAVYVAN N 

  

  

  



March 24, 1936. L. O, McLEAN 2,035,385 
X. POWER CRANE, SHOVEL AND THE LIKE 

Filed March 15, 1934 5 Sheets-Sheet 2 

- ö. 8 

2 
Nat Z 

*?R R?: M | 

N 3 

S) 

INvENTor 

22-272 2-------4*-) 

  











10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2 
This feature also permits the use of a Short 

vertical Swing Shaft Which eliminates the tend 
ency for the Swing shaft pinion to bind in the 
circle gear track. 

All of these features are not attainable On the 
present design of full revolving machines of this 
nature because of the diference in the elevation 
of the supporting rollers and the spindle or stub 
Shaft mechanism. 
A further object of my invention is the provi 

sion of a combination crowding mechanism which 
is efficient and universal in its use on a shovel 
mechanism. 
To complete the efficiency of operating the 

machine to the best advantage of the novel fea 
tures therein I provide a pneumatic trip for the 
dipper bottom controlled by the control levers 
making up a control System which is novel in my 
machine. 
Other objects, and also other novel features 

of construction, and also of arrangement of 
parts, Will appear from the following description. 
In the accompanying drawings, wherein I have 

illustrated a practical embodiment of the prim 
ciples of my invention, Fig, 1 is a Side elevation 
partly in Section illustrating SOme of the novel 
features of my invention. " 

Fig, 2 is a plan view of the same with the hous 
ing and cab cut avay to Show partS. ' 

Fig, 3 is an end View from the rear With the 
power plant removed and the housing and cab in 
section. 

Figs. 4 and 5 are sectional views on enlarged 
scale showing in detail the structure of the hook 
rollers and their associated parts, 

Fig. 6 is a side elevation showing the boom 
assembly. y 

Fig. 7 is a Sectional view of the shipper shaft 
mechanism taken on the line T-7 of Fig. 6. 

Fig. 8 is a sectional view of the pneumatic 
tripper drum mechanism and its associated parts 
taken On the line 8-8 Of Fig, 6. 

Fig. 9 is a plan View of the turntable, parts Of 
Which are broken away, showing a modification 
of the Shaft assembly. 

Fig. 10 is a Side elevation looking from the 
right in Fig. 9. 

Fig. 11 is a side elevation, partly in section, 
looking from the left in Fig. 9. 

Referring to the drawings, ?0 represents a 
standard propelling base or crawler mechanism 
consisting of the frames | | which extend longi 
tudinally of the crawler mechanism and are ar 
ranged to rotatably support the crawler link belts 
?2 by means of the end driving sprocket gears ?3 
and the opposite end idler sprockets ?4. 
The under sides of the frames are provided 

With a Series of idler load-carrying rollers ?5 
which are arranged to ride on the interior of the 
Crawler belt ?2 as it passes beneath the frame 
between the end sprockets, thus carrying the load 
of the mechanism. The top idler rollers f6 are 
provided to carry the Weight of the crawler belt 
f2 ar. J, prevent it from sagging between the end 
Sprockets. 
The alined shafts 7 support the belt-driving 

sprockets 3 and are provided with the chain 
sprockets ?8. 
The frames of the propelling base are rigidly 

connected by the cross beams or members ?9 
which are arranged to carry the ertire Shovel 
mechanism. 

20 represents a base casting, generally known 
as a “circle gear and roller track casting”, 
and which is provided with the depending legs 2? 
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arranged to be Secured to the beams (9 by means 
of the boltS 22. The Circular perimetral Surface 
of the base casting is provided with an annular 
groove or channel track 23, the upper and lower 
Surfaces or Sides 24 and 24” of Which Converge 
inwardly to receive a conical roller. 

25 represents an internal annular gear track 
cut On the upper internal face of the casting and 
arranged to receive a rotating pinion. The base 
casting 20 is provided with the radial Spokes 26 
terminating in the hollow hub or spindle 27, Said 
spokes being below the gear track, as shown in 
Fig. 3. 
28 represents a pair of brackets depending from 

the casting 20 at each Side there of and arranged 
to support the housing of the lower horizontal 
propelling shaft mechanism. The Outer ends of 
the propelling shafts are provided with the chain 
SprOcket gears 29 arranged for driving the Sprock 
et gears f3 of the propelling base by means of 
the chains 30. . 
The propelling Shafts are provided with the 

brakes 3: , inwardly adjacent to the brackets 28, 
which brakes are arranged to be separately op 
erated to prevent the rotation of either Or both 
of the propelling Shafts for Steering the machine 
When traveling or for locking both propelling 
Shafts to prevent movement of the propelling base. 
32 represents the differential 

ranged for carrying the differential mechanism 
of the lower horizontal propelling shaftS. The 
differential housing 32 is secured to the under 
side of the base casting 20 at the center thereof. 
The differential mechanism is of a design simi 
lar to those used on motor Vehicles and is not 
therefore shown in detail. The beveled pinion of 
the differential is Secured to the lower end Of 
the tubular drive Shaft 33. 
The drive shaft 33 is hollowed to permit the 

paSSage Of a plurality of coaxially ar'?’anged air 
lines (not shown) therethrough for operating 
the pneumatic brakes 3 ( or other means for 
operating the b?rakes. 
The drive shaft 33 extends up through the 

spindle 27 and is supported therein at its upper 
end by the antifriction bearings 34. 

35 represents a circular revolving table of the 
shovel mechanism which is arranged to carry 
the power plant and all the mechanism and con 
trols for Operating the Shovel. The center of the 
under side of the revolving table is provided with 
the hub 36 having the bearing bushing 36' which 
is arranged to rotatably engage the exterior Sur 
face of the spindle 27, thereby maintaining the 
table on its centered pivoted connection. The 
hub 36 is adequately strengthened or braced by 
the radial ribs 37 which terminate in the annu 
lar depending flange member 38 of the rotary 
table. 

39 represents an end plate secured to the upper 
surface of the çent)}r of the table and which is 
arranged to cary the end thrust bearing of the 
beveled pinion 40 secured on the upper end of 
the drive shaft, 33. 4 ? represents a pressure 
grease fitting Screwed into the plate 39 for ad 
mitting lubricant to the bearing 34. 
The rotary table 35 is supported by a plurality 

of Oppositely disposed and arcuately arrangeki 
tapered Or conical rollers 42 which ride in the 
track 23 and are arranged to engage the surfaces 
24 and 24' thereof. The term “channel tra2k” 
is employed to indicate a track having upper and 
lower engaging Surfaces. Said rollers are rotat 
ably Supported by means of the brackets 43 de 
pending from the table 35 and radially adjust 

housing ar- , 
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able therevith. The brackets may be provided 
With a horizontal T-shaped portion as at 44 ar 
ranged to Slide in a complementary T-shaped 
slot 45 in the box-like structure 46 which may be 
integral with or secured in any Suitable man 
ner to the underside of the table 35. The un 
derside Of the box' has fastened thereto the 
back-up plate 47 as by the bolts 48, which plate 
is arranged to clamp and receive with the T 
shaped slot of the böx any upward thrusts from. 
the brackets 43, The table is slotted as at 49 to 
receive the bolts, 50 which Screw into and lock 
the brackets 43 in position after they have been 
adjusted in the annular groove 23. 

5'i represents lugs depending from the table 
35 at a point radially beyond the brackets 43 and 
the box structure 46. These lugs are provided 
with threaded holes for receiving the radial ad 
justing screws 52. Thé inner end of the adjust 
ing Screws 52 are arranged to move the brackets 
43 radially and are provided with lock muts to 
hold them in place after the adjustment is made. 
The depending portion 53 of the brackets 43 

is provided with the non-rotatable shaft 54 
which carries the conical rollers 42 on the anti 
friction bearings 55. Fig, 2 of the drawings 
Shows the preferred arrangement of these Sup 
porting rollers and their radial adjusting mech 
anism wherein four rollers are each radially 
positioned about the table at an angle of ap 
proximately twenty degrees from a plane bisect 
ing the circular table and the boom of the shovel. 
When the shovel is working or digging the fore 
rollers support the downward thrust by riding on 
the lower side 24” of the track 23 while the aft 
rollers take the upward thrust, or vice versa 
when the thrusts are reversed, thus relieving the 
spindle 27 from bending strains, Therefore the 
revolving table is rotatably supported by the 
rollers 42 and the conventional turntable rollers 
which in Common practice are interposed be 
tween the base casting and the turntable are 
eliminated.. * It will be noted that the construction describedi 
enables the center bearing of the turntable to be 
lowered so that the plane of the axes of the 
rollers 42 will intersect said bearing, thus re 
ducing the bending stresses efective on the 
Spindle 27 to a minimum. . 

56 represents the motor or power plant which 
is secured on the rear of the table and trans 
versey thereof. The radiator 5 and the crank 
58 extend beyond the covering Orhood 59. The 
other end of the motor is provided with the 
transmission as indicated at 60 which has the 
usual gear shifting lever and clutch mechanism 
(not Shown). 
The drive Shaft 6 extends beyond the trans 

mission 60 and is provided with the sprocket 
gear 62 which rotates counterclockwise in Fig. 1, 
and is arranged to drive the sprocket gear 63 of 

65 

75 

the first intermediate drive Shaft 64 by the chain 
65. The shaft 64 is journaled in suitable bear 
ings on the table 35. The sprocket gear 62 is 
of smaller diameter than' the sprocket gear 63 
and efects a reduction in speed of the first inter 
mediate driven shaft 64. 
The shaft 64 is provided with the multiple belt 

drive pulley 66 arranged to drive the air com 
pressor 67 mounted on the table 35, by means of 
the belt 68. 

69 represents a sprocket gear on the shaft 64 
for driving, through the medium of the chain 70, 
the sprocket gears T?, 72, and T3 of the upper 
horizontal propelling shaft , 14, the horizontal 

3 
swing shaft T5, and the main hoisting shaft 76, 
respectively, all of which shafts are arranged 
transversely of the table 35. These shafts rotate 
clockwise, counterclockwise and counterclockwise, 
respectively, in Fig. 1, and are journaled in the 
frame members 77. * 
The frame members TT are provided with the 

.inwardly and Oppositely disposed flange members 
77” arranged to support brake band mechanism. 
applicable to operate on the drum mechanisms 
carried by the shaft 76. 
The upper horizontal propelling shaft 74 is po 

5 

10 

sitioned directly bver the center of the table 35 
and rotatably carries the beveled gear 78 arranged 
to mesh with the pinioh 40 on the upper end of 
the shaft, 33. Upon engaging the mechanical 
clutch 79, fixed to the shaft 74, with its comple 
mentary part in the beveled geâr 78, power may 
be transmitted from the shaft T4 to the shaft, 33 
and the differential mechanism, thereby operat 
ing the lower horizontal propelling shafts for 

15 

20. 

driving the Sprocket gears of the Crawlers to , 
efect propulsion of the mechanism. The direc 
tion of travel of the crawlers may be effected by 
the shifting of the usual gears in transmission 60. 
The rotary shaft 74 is also employed as second 

intermediate drive, shaft for operating the boom 
hoist drum 80. This is efected by engaging the 
mechanical clutch 81, fixed to the shaft 74, with 
its complementary part in the beveled gear 82 
rotatably mounted on the shaft. T4 and which 
meshes with the beveled pinion 83 keyed to one 
end of the inclined shaft, 84 Suitably journaled 
from the table 35. The Other end of the Shaft 84 
is provided with a worm pinion 85 in mesh with 
the Worm gear 86 on the horizontal boom hoist 
shaft 87 which carries the drum 80 and is jour 
naled on the underside of the table 35. The drum 
80 is provided with the cable 88 which is em 
ployed to raise and lower the boom and extends 
up through the table 35. Since the boom hoist 
drive mechanism includes a meshing worm pin 
ion and gear it is necessary that it be positively 
drivenin both directions. This movement is ac 
complished by shifting the gears in the transmis 
sion 60 as in the case of reversing the direction o 
the propulsion crawlers. / 

89 represents a sprocket rotatably mounted on 
the shaft 74 and which may be caused to rotate 
therewith by engaging the pneumatic clutch 90, 
the latter being operable by means of the air 
ram 9 I. The sprocket, 89 is arranged to drive 
the sprocket 92 mounted on the crowd spool 93 
by means of the chain 94. The spool 93 is ro 
tatably mounted on the shaft 76 but may be 
caused to rotate with said shaft by-energizing 
the pneumatic ram. 9 to engage the clutch 90. 
The horizontal swing shaft 75 is provided with 

the opposed air rams 95 and 96 which operate 
respectively the clutches 97 and 98 for driving 
the beveled pinions 99 and ?00 which are in con 
tinuous engagement with the beveled gear 10 i. 
The beveled gear 10 l is secured to the upper end 
of the vertical swing shaft 102 which is journaled 
in the table 35 and has secured at its lower end 
the pinion 103 arranged to mesh With the in 
ternal gear track 25 in the stationary base cast 
ing 20. Thus by energizing the pneumatic ram 
95 and closing the clutch 97 the beveledi pinion 99. 
will drive the beveled gear ?0 counterclockwise 
in Fig. 2, thereby swinging the table 35 clockwise 
in Fig, 2. Similarly if the pneumatic ram 96 is 
energized the table 35 is caused to rotate counter 
clockwise. 
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4 
The pneumatic rams 95 and 96 are controlled 

by operating a single lever in opposite directions 
So that only one ram may be energized at a time, 

Referring now to the main hoist drüm Shaft 
76, which is at the apex of the operating shaft 
assembly, ?04 represents a pneumatic ram ar 
ranged to operate the clutch ?05 which imparts 
rotary movement to the main hoist drum f06 ro 
tatably mounted on the shaft 76 for Winding the 
hoist Cable ?07 thereon. 

?08 represents a pneumatic ram arranged to 
operate the clutch 109 for driving the crowd spool 
93 in a counterclockwise direction in Fig. 1 on 
the shaft 76. Thus by means of the clutch 90 
the crowd Spool 93 may be rotated in a clockwise 
direction in Fig. 1, while by means of the clutch 
?09 a reverse rotation of the crowd spool may be 
effected.. 
The Spool 93 is provided with the sprocket 6 

arranged to drive the sprocket ift by means of 
the chain ?2. The sprocket f is fixed to the 
sleeve ? ?3 which is rotatably mounted on the sta 
tionary boom hinge pin f f4. It is obvious that 
the direction of rotation of the sprocket i f f is 
determined by the Selective energization of the 
pneumatic rams 9f and ?08 which are controlled 
by a single lever operated in opposite directions 
as previously explained. 

? ?5 and ?6 represent air pistons mounted on 
the brackets 77” and which are arranged to oper 
ate the b?rake bands ( ?T and f 18 of the main 
hoist drum (06 and the crowd spool 93 respec 
tively. These brake bands are arranged to re 
tard the movement of their respective drum and 
Spool OT to lock the Same against movement. 
The stationary boom hinge pin ?l | 4. is supported 

on the table 35 and in the front thereof by means 
Öf the upstanding lugs | | 9. The ends of the pin 
! ?4 carry the base sockets ?20 arranged to receive 
the compression or front legs I2 of the boom 
hoist mast f22. The table 35 is provided with 
the upstanding lugs ?23 between which is at 
tached the lower end of the tension or rear leg 
?24 of the mast ?22. The three legs of the mast, 
?22 converge at their upper ends in the mast head 
?25 which is usually provided with a pair of idler 
pulley's or Sheaves 126 arranged to carry the boom 
lobist cable 88 which starts from the boom hoist 
drum 80 and passes over One Of the mast Sheaves 
?26 to a pulley at the outer end of the boom and 
returns to dead end the other mast sheave 126 as 
Shown in Fig, 1. * 

?27 represents a box type boom Whose inner 
end is provided with the boom base castings ?28 
which are hingedlyattached as at 129 to the boon 
hinge pin f '4 between the lugs | 9. The other 
end of the boom is provided with the boom cap 
casting 30 for Supporting the idler boom hoist 
Shea ve ?3 and the main hoist Sheaves f32. The 
former carries the boom hoist cable 88 while the 
latter Sheaves carry the main hoist cable f 07. 

Intermediate of its ends and on the upper Sur 
face thereof the boom has adjustably secured 
thereto the Shipper Shaft, assembly 34, a Sectional 
View of which is ShoWn in Fig. 7. This aSSembly 
includes a Shaft ?35 journaled in the bearings l36 
secured to the upper surface of the boom. The 
pinions 37 which are Secured to the Shaft f35 on 
each side of the boom movably Support the dipper 
Sticks or handles 38 whose under Sides are pro 
vided with the racks ?39 arranged to mesh Witli 
and be driven by the pinions 137. The outer ends 
of the shaft 135 rotatably support the brackets or 
guides 40 in which the dipper sticks slide and 
which extend up along the outer Sides of the 

2,085,385 
Sticks and project inwardly over the top and ride 
upon the upper Surface thereof. 

?4i represents a spool or cable drum keyed 
to the middle of the shaft, 35 betveen the bear 
ings 36. The boom is cut away to receive the 
flanges 142 and ?43 of the drum |4. The perime 
ter of the flange f43 is provided with sprocket 
teeth to receive the crowd: chain ?44 Which is 
driven by the sprocket 145 secured to the Sleeve 
? ?3 on the hinge pin ( 14. 
Thus the dipper sticks 38 may be moved in 

by energizing the pneumatic ram 98 which en 
gages the clutch 109, driving the crowd Spool 93 
counterclockwise in Fig. 1, thereby driving the 
chain ?2, the sprocket | ?l, the sleeve ? ?3, the 
sprocket 45, the chain i (4, causing the shipper 
shaft f35 to move the dipper towards the boom. 
Again if the pneumatic ram 9f be energized to 
engage the clutch 90 for driving the Sprocket 89 
from the Shaft 74 thereby rotating the Crowd: 
Spool 93 in the Opposite or clockwise direction, the 
dipper is moved out or a Way from the boOm. The 
pneumatic rams 9f and f08 are operated by the 
movement of a control lever in opposite direc 
tions, Thus it is impossible to create an inter 
ference between these movements by energizing 
both rams Simultaneously. 
The Outer end of the dipper Sticks 38 are con 

nected by the casting 38' to which ishinged the 
dipper, shovel or bucket 146 which is provided 
with the dipper hoisting block assembly ?47 ar 
ranged to receive the hoisting cable (07. 
The outer or remote end of the hoisting cable 

is attached to the drum ?4 f of the shipper shaft 
assembly and is wound several times therearound. 
The Cable is then Carried Over One Of the Sheaves 
or idler pulley's 132 in the boom cap casting, 
thence to the dipper hoisting block assembly (47 
and back to the other Sheave 132 of the boom Cap 
casting and thence to the main hoisting drum 
{06. Thus, if the crowd chain assembly is per 
mitted to freely rotate by releasing the brake 
i 18 on the crowd spool 43 the hoist cable ?07 may 
be used for crowding out the dipper. The Weight, 
of the dipper at the end of the dipper sticks is 
then Sufficient to cause the dipper t0 drop un 
reeling the hoist cable that is wound around the 
shipper shaft drum | 4. During this action the 
main hoist drum i06 is locked so the movement of 
the dipper ?s out and slightly downward Before 
the sticks are run completely out the main hoist 
drum is released and the cable ?07 is psermitted 
to unreel therefrom. The dipper would then 
swing in an arc back towards the base of the boom 
and in the position to dig, the sticks being almost 
all the way out. The pneumatic ram 104 is then 
energized, which actuates the clutch 105, caus 
ing the main hoist drum 106 to reel-in the hoist 
ing cable 67. The Weight and the resistance tO 
movement of the material Scooped up by the 
dipper is then divided into two forces by the pull 
on the hoist cable ?07. Part of the energy Will 
be used in pulling the dipper forwardly and the 
rest will be used in unreeling the cable (07 from 
the shipper shaft drum 14 f which forces the 
dipper sticks away from the boom, causing the 
dipper to crowd further into the soil or material 
to be removedi. When the resistance of the 
material to the ülownward movement of the dipp2r 
becomes greater than the resistance of the mate 
rial to the forward pull on the dipper the cable 
{07 will stop unreeling on the drum 14f and the 
dipper will be raised as it is drawn forwardly. 
When the resistance to the downward movement 
of the dipper becomes less, -the sticks tend to 
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crowd the dipper down to equalize the load until 
the sticks are all the Way out. This istermed the 
“cable crowd out”, andis'very successful because 
Of its uniformly efficient method of digging. 
The other method for crowding out is by means 

of a positive drive, as by driving out the dipper 
sticks by rotating the chain ?44 in a clockwise 
movement in Fig. 4. as previously described. 'This 
method is not as eficient as the “rope crowd” as 
the operator must divide the power between the 
hoisting and crowding out actions at the operating 
shaftmechanism, and the resultis that he is never 
able to balance the loads as automatically occurs 
with the “rope crowd” méthod, 

However the positive chain crowd is more satis 
factory to draw the dipper sticks in and I have , 
therefore employed the best features of both 
methods to obtain what I term as a “rope-chain 
crowd” and the rope crowd feature must neces 
sarily employ the chain crown-in feature to ob 
tain a complete crowd function. 
To complete the operation of digging with a 

shovel I have provided the dipper with a pneu 
matic tripper mechanism fer releasing the door 
of the dipper to permit the material to fall there 
from. Referring especially to Fig. 8 to accom 
plish this function I employ a reel (48 journaled 
on the hollow shaft, 49 fixed within the boom |27 
above the shippershaft mechanism. Compressedi 
air is fed from the table 35 to the shaft 149 by the 
tubing |50 which is connected therewith so as to 
open into the hollow portion 15 of the shaft 149. 
The shaft 149is provided with the ports 52 which 
form a communication between the hollow por 
tion 5 of the shaft and the annular recess i 53 
in the bore of the reel f48 which in turn is pro 
vided with a hose connection as shown at 154. 
The recess ?53 is properly sealedi against the es 
cape of air by the annular sealing rings f55 and 
is provided with adequate lubricating appliances, 

?56 represents a helical spring secured at one end 
to the boom and at the other end to the reel | 48. 
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This permits the unreeling of the hose, 157 from 
the reel as the dipper is moved out from the boom 
and draws the hose back onto the reel as the dip 
per is retracted. . 

?58 represents two pulley's mounted in the Yun 
der side of the boom for guiding the hose 57 
therethrough. W 
The other end of the hose terminates at the box 

159 mounted on the rear of the casting 38” and 
arranged to house the piston ' ?60 which is pro 
vided with a spring to maintain itin its retracted 
position. When the compressed air is admitted 
to the tubing 50 it travels through the recess ?53 
of the reel and the hose 157 and forces the piston 
|60 against the lever 16. which rocks on its ful 
crum 162, causing the other end thereof to strike 
the flanged head of the sliding bolt 163 releasing 
the bolt from the lock slot 164 of the dipper. The 
door of the dipper then swings- away on its 
hinges ?65 pivoted at ?66 and the material falls 
from the dipper. As the dipper is returned to the 
position for scooping more material the weight 
of the door is sufficient to permit it to close and 
become locked by the bolt 163 which slides into 
place by means of its own, weight. 
, The housing 59 incloses not only the motor but 
also the horizontal shafts 74, 75 and 76 and asso 
ciated mechanism being apertured to provide 
clearance for the extension of parts therethrough, 
At the side, the right in Fig, 3, it is stepped down to 
form the floor of the cab 59’ in which the oper 
ator sits or stands. The upper walls of the cab are 

5 
provided with windows so that the operator has'a 
clear visionin all directions. 167 represents the chain crowd and Swing: con 
trol lever within the cab, which actuates pneu 
matic valves to energize the respective rams for 
operating the clutches to engage the Selected 
crowd and Swing parts of the mechanism. For 
ward movement of the lever operates the dipperto 
crowd-out and the rearward movement operates 
the pull-in of the dipper; while movement of the 
lever to the left causes the turntable to rotate 
counterclockwise Swinging the boom to the left 
and movement of the lever to the right swinging 
the boom to the right, When the lever is in its 
neutral position with respect to the crowd func 
tion the crowd brake | 18 is automatically applied.. 

?68 represents the main hoist drum and trip 
control lever also in-the cab., By moving this lever 
forward the brake ||T of the main hoist drum 
?06 is released and the Weight of the'dipper is per 
mitted to unreel the cable therefrom. Moving 
this lever to the rear operates the ram 104 to reel 
in the cable 107, and moving it right operates the 
trip mechanism. The operator thus has full con 
trol of the digging operations of the machine 
through the medium of two Smal universal le 
Ve:S. w The levers f67 and 168 may conveniently be of : 
the general type disclosed in my Letters Patent 
No. 1,711,896, issued May 7, 1929. w 

Referring to Figs. 9 to 11, inclusive, I illustrate 
the practical embodiments of my ?nvention as a. 
modification thereof. The parts similar to those 
discussed above are being designated by the same 
reference numerals. * ?70 represents the upper horizontal drive shaft 
journaled in the bearings ?T? and T2, and l73 
represents the main hoist drum shaft journaled 
in the bearings iT4 and 175. These shafts are 
driven from the first intermediate shaft 64 by 
means of the sprocket 69, by the chain 70 and the 
sprockets T2 and Ti on shafts 173 and 70, re 
spectively, 
As shown in Fig: 10, the chain 70 runs around 

the sprocket T2 of the shaft f73, rotating Said 
shaft in a counterclockwise direction, and meshes 
with the sprocket 7 i from below, rotating the 
shaft 170 in a clockwise direction. The shaft 170 is provided with the beveled gear 
T8 arranged to mesh With the pinion 40 for pro 
pelling the machine When the toothed clutch 
member ?76 is moved to the left. Moving the 
clutch 176 to the right drives the beveled gear 82 
which is meshed with the beveled pinion 83 on 
the inclined shaft 84 for driving the boom hoist 
drum 80, on the shaft 87 through the meshed 
Worm and gear 85 and 86. 
The shaft il70 is provided as before with the 

chain crown-out mechanism, which comprises the 
pneumatic ram 9 f for operating the clutch 90 to 
drive the sprocket 92 and the crowd spool 93 in a 
clockwise direction. 
On the other side of the bearing 7, the shaft 

?70 is provided with the sprocket 177 which may 
be made to rotate with the shaft by energizing the 
pneumatic ram ?78 for operating the clutch | 79. 
The Sprocket TT drives the chain 80 in a coun 
terclockwise direction in Fig. 11, which in turn 
drives the sprocket 18f fixed to the horizontal 
swing shaft i82 journaled in the bearings 183. 
One end of the horizontal swing shaft has fixed 
thereto the beveled pinion 100 . which meshes 
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end of the vertical swing shaft 102. Thus the 
clutch 179 on the shaft ?70 operates the vertical 75 
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swing shaft 102 in a clockwise direction in Fig. 
9, revolving the table 35 to the left or counter 
Clockwise, vr 

Similarly, the shaft ?73 is provided with the 
pneumatic ram ?84 arranged to operate the 
clutch 185 to rotate the sprocket ?86 in a clock 
Wise direction in Fig, 11, thus driving the chain 
?80, the sprocket f8?, the horizontal swing shaft 
?82, and the beveled pinion 100 in a counter 
clockwise direction. The vertical swing Shaft 02 
is thereby rotated in a counter-clockwise direc 
ton in Fig. 9 and the table 35 swung to the right. 
The rams ?78 and ?84 are supported by the 

brackets ?87 which may be bolted or othervise 
fastened to the table floor. The other rams, 
9?, ?04 and ?08 are fastened to the bearings ?T ?, 
?75 and f74, respectively, - 
The main hoist drum 106 and its operating 

mechanism is the same as that described above 
except that it is in the reversed position on the 
Shaft T3. 
The crowd spool 93 and the crowd-in mech 

anism is also the same as before except that it 
ismounted on the opposite side of the main hoist 
drum Shaft. 
The reversal of these parts is due to the pro 

vision of the single clutch member 76 which is . 
employed, when moved to the left, to propel the 
mechanism and is arranged to lower or raise the 
boom when moved to the light. 
The modification illustrates a novel method 

of reducing the shaft assembly to an arrange 
ment in a Substantially single plane which pro 
vides for better vision for the operator and low 
ers the center of gravity of the machine: 

Fig. 11 also show's a modification in the manner 
in Which the turn-table 35 is journaled to the 
base casting 20. ?88 represents a hollow stub 
shaft integral with the table 35 and arranged to 
be journaled in vertical bearing f89 held by the 
hub ?90 of the base casting 20. The spokes, or 
ribs, 26 are arranged to support the hub ?90 
and provide reinforcement for the base casting 
20. The internal bearing surface of the bearing 
?89 may be convex, its walls converging slightly . 
inwardly from the ends to a circle or zone in 
the center thereof. This zone is in the same 
plane as the axes of the supporting rollers 42. 
If the table is tipped slightly due to the required 
clearance of the rollers 42 in the annular track 
23, the stub shaft 188: will roll about an imaginary 
horizontal axis, on the internal convex surface 
of the bearing f89 and thus avoid transmission 
of any bending strains to the hub ?90 of the base 
casting 20. 
The channel track and hook roller construc 

tion, provide the important features of my in 
vention, together with the mono-plane table 
supporting feature which permits the lowering of 
the center of gravity of the turn-table and the 
mechanism mounted thereon, eliminating the use 
of the ordinary turn-table supporting rollers and 
the long spindles for centering the turn-table. 

2,035,885 
This invention permits the use of a power plant 
mounted on a circular turn-table, no part of 
which extends beyond the rim of the table but 
all within the spread of the ordinary crawler 
propelling base. Heretofore this feature was im 
practical, as the supporting rollers for the rotary 
table positioned the turn-table considerably above 
the ring gear casting, requiring an extended 
spindle which was subject to breaking Stresses 
if the boom were not counterweighted by a weight 
or portion of the apparatus extended from the 
spindle to form a lever arm much greater than 
that of the boom. This feature neceSSitated COn 
Siderable tail Swing. 
My invention permits the assembly of the 

rotary table in close relation to the ring gear, 
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10 

which eliminates the strains on the spindle and 
drops the center of gravity, increasing the ef 
ficiency of the machine very materially and elim 
inating any tail swing WhatSOever. 

I claim: 
1. The combination with a base member, an 

annular exterior channel track carried by Said 
base member, a turntable member, a plurality of 
rollers carried by said turntable and engaging Said 
track for supporting the turntable, of universal 
bearing means between said members to main 
tain them in coaxial relation, said bearing 
means comprising a vertically disposed arcuate 
bearing Surface, the center of the closed-curve 
contact between the bearing Surface being diS 
posed in the plane of the axes of Said rollers. 

2. The combination With a base member, an 
annular exterior channel track carried by said 
base member, a turntable member, a plurality 
of rollers carried by said turntable and engaging 
Said track for Supporting the turntable, of a Cen 
tral bearing element on one of said members, a 
central stub-shaft on the other of Said members 
arranged to be inserted in the bearing element, 
an arcuate bearing surface interposed between 
the bearing element and the stub-shaft to pro 
vide for universal movement therebetween, the 
axes of Said rollers being in a plane that inter 
sects the center of the circular-line contact 
between said arcuate bearing element and said 
stub-shaft. 

3. The combination with a dirigible chassis, a, 
base member mounted On the chassis, an annular 
channel track carried by said base member, a 
turntable member, a plurality of rollers carried 
by Said turntable and engaging Said track for Sup 
porting Said turntable, of universal bearing means 
between Said members to maintain them in co 
axial relation, said bearing means comprising a 
vertically disposed arcuate bearing Surface, the 
center of the closed-curve contact between the 
bearing surfaces being disposed in the plane of 
the axis of the rollers, said bearing means being 
hollow to provide for the passage of means for 
guiding and propelling the chassis. 
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