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To all thom it may concern: 
Be it known that I, AUGUSTU's SMITH, a 

citizen of the United States of America, re 
siding at Roselle, in the county of Union 
and State of New Jersey, have invented cer. 
tain new and useful Improvements in Dig 

0. 

15 

20 

25 

30 

35 

ging Apparatus, of which the following is 
a specification. - 
My invention relates to digging appara 

tus, and particularly to apparatus for oper 
ating a digging bucket of the clam-shell or 
orange - peel type. The invention is con 
cerned particularly with the trolley arrange 
ment by which the bucket is swung from 
digging to discharge position, and vice 
versa; and secondly, with the driving ma 
chinery or winding drums which control 
the position of the trolley. 

In the accompanying drawings 
Fig. 1 is a side elevation of an installa 

tion in which my invention is embodied in 
one form; 

Fig. 2 is a partial elevation at right angles 
thereto; and - - 

Fig. 3 is a plan of a modified arrange 
ment of the winding drums. - 
As here shown the digging bucket 1, of 

the clam-shell type, is suspended by a dou 
ble line 1. A one-line bucket may be used 
if preferred, but a two-line bucket is the 
more usual type, and either form of suspen 
sion may be employed without in anyway 
modifying the present invention. A boom 
2 is employed to hold the bucket out at any 
desired distance from the receiving hopper 
3, or other point at which the bucket is 
discharged. The trolley 4 guides the bucket 
as it is swung in and out, or toward or from 
discharge position over the hopper and its 
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outward digging position. The trolley is 
suspended by a bar rod chain or rope 5 
from the outer end of the boom 2, so that 
when the trolley hangs freely without re 
straint of its inhaul line, the bucket will 
hang from the end of the boom in the 
furthest digging position. The inhaul rope 
6 pulls the trolley in and thus moves the 
bucket to discharge position over the hop 
er 3. 
p The inhaul rope 6 is carried over suitable 
sheaves to a winding drum 7 for operating 
the trolley inhaul, while the drum or drums 
8 operate the bucket, a single drum being 
used for a one-line bucket, and a pair of 

drums frequently mounted on the same shaft. 
being used for a two-line bucket. 
The travel of the trolley from digging to 

discharge position is indicated by the dotted 
line 9. 
tom of the bucket swings is indicated by the 
dotted line 10. If the length of the backet, 
rope measured from the bucket 1 to the 
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The path through which the bot 
3) 

Operating drun 8 is the same for any posi 
tion of the trolley, which results from hold 
ing the drum or drums 8 stationary dur 
ing the operation of in-hauling the trolley, 
the path 10 of the bucket will be almost 
equi-distant from the path 9 at almost all 
points. This is the main object and result 
of the first phase of my present invention. 
A further advantage is an elimination of 
complication in the machinery, and a reduc 
tion of weight and cost. 
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The bucket may be closed and hoisted to 
a proper distance from the trolley, and the 
drum or drums 8 then held motionless, while the trolley is pulled in independently by 
drum 7 pulling on the inhaul rope 6. The 
simplest form of operating machinery 
therefore is a means for opening and closing 
and lifting the bucket by drum or drums S. 
and quite independent means for inhauling 
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the trolley by the drum 7. I have devised, 
however, a combination of drums and their 
driving gear particularly applicable to my 
improved form of trolley, the object of 
which combination is to save one motor and 
its associated controller, thereby, diminish 
ing the cost for a large installation where 
the expense of the motor and controller 
would exceed that incident to the arrange 
ment of the gears and brakes to which this 
phase of invention relates. As here shown, 
the ropes for opening and closing the bucket 
are wound on the drums 8 and 8. 8 is the 
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opening and closing drum operated by its 
independent motor and loosely mounted on 
its shaft. 8 is the hoisting or holding drum 
which may be keyed to the shaft and driven 
by another motor 11, 12 is a differential or 
equalizer gear box which when held from 
rotating by a strong brake applied on the 
surface 17, will transmit the power of motor 
11 through gears 13, 14 and shaft 15, to 
which gear 14 is keyed, and pinion 16 to 
the holding or hoisting drum 8. If, how 
ever, shaft 15 be held f. rotating by the 
brake 20, and the brake on surface 17 be 
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released, the motor 11 will cause the dif 
ferential or equalizer casing 12 to revolve, 
and with it pinion 8 keyed to the outside 
of the casing, which in turn will drive the 
gear 19 and turn the diuin on which the 
inhall rope, connected to the trolley is 
Wound. The geometrical properties of my in 
proved apparatus are such that drum S may 
stand still while druin is revolved, and 
vice versa, which is readily accomplished by 
the arrangement of gears and brakes i have 
described. 

If an operator of some experience and 
skill should desire to rotate drum 7 before 
he stops druia S, and thus cause the trolley 
to swing in while the bucket is still rising, 
which would cause the bucket to travel in 
a curved path becoiling at last tangent to 
the culved path mark. 
could do this by allowing brake on surface 
17 to slip a little which would permit drum 
7 to revolve slightly without entirely stop 
ping the shaft 15 and distian 8. Such a 
proceeding, while requiring considerable 
Inanipulating skiil, would reduce the time 
of a trip of the bucket from loading to 
discharging position slightly and with no 
unreasonable use of the machinery because 
by the ari'angement of ropes shown in Fig. 
1 it will be noticed 
6 which inhauls the trolley is always opposed 
to the pull of the rope from the bucket to 
drum S, and hence as the bucket is pulled in 
over the receiving hopper the resistance of 
drum 7 to being revolved by the motor con 
stantly increases until, at some point in the 
path, it would exactly balance the resisting 

that the pull of rope 
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torque of drum 8 and thus tend to relieve 
the brake on surface 17 and brake 20, even if the apparatus were used in the siiple 
way of hoisting the bucket first and then 

A further useful 
property of the relation of gears and drums 
inhauling the trolley. 
shown is that the motor 11 will continue 
to revolve in the same direction without 
pause, whether hoisting the bucket or in 
hauling the trolley, which is what is re 
quired in Fig. 1. On the return trip the 
notor 11 will revolve in the sane direction 
to unwind drum 7 and let the trolley swing 
out, and then to unwind drum 8 and allow 
the bucket to fall, whether the operation be 
successively performed or combined to some 
extent by perihitting a slight slippage on 
the brake 17 as on the up trip, described 
previously. 

ed. i0 in Fig. 1, he Various inodifications in details of ar 
l'angement and construction of parts will 
readily occur to those skilled in the art, 
without departing from What i claim as 
my invention. 

claim: - 

In appalatus of the type described, a 
tower, a boom thereon, a pendulum trolley 
suspended fro: the oute' end of the boom, 
a sheave oil the boom, a bucket operating 
'ope engaging said pendulum trolley and 
boom sheave, a sileave on the towei', inhaul 
iope means extending directly from the 
cinduium ti'olley to the tower sheave, and 
means for operating the trolley inhaui and 
the bucket operating ropes. . 

in testimony whereof I have 
iname to this specification. 

AUGUSTUS SMTH. 

signed my 
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