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- No. 768,118.

UNITED STATES

~ Patented August 23, 1904,

PATENT OFFICE.

WILLIAM S. FERGUSON,

OF WILKINSBURG, PENNSYLVANIA.

' DIGGING OR DREDGING BUCKET.

SPECIFICATION fﬁrming' pé,i*t of Letters Patent Nd. 763,'1 18, dated August 23, 1904 |

Asnlication filed Tuly 28, 1903 éerial No. 167,208,

(No model)

To all whom it MY CONCEri:

Be it known that T, Wrrram S. FER(}USOV
a resident of Wllkmsburg, in the county of
Allegheny and State of Pennsylvania, havein-
vented a new and useful Improvement in Dig-

ging or Dredging Buckets; and I do hereby
declare the iollowmﬂ‘ to be a full, clear, and'i

exact deseription thel eof.

digging ore, coal, and other substances, dredg-

mg., and like purposes.

quickly, so as to dischar ge the load in a nar-

being opened very wide, so as to scrape over

a large area, and thus obviate the necessity of

.

digging. deeply in order to fill the bucket,
which 1s so constructed that in closing the

scoops or blades will approach each otherona
comparatively straight line, so as to diminish
ose the

the amount of power necessary to c.
same, which is provided with guiding means
wherebv the edges of the scoops: When closed

will be broucrht nto exact contact with each
other, and aJso to promde a bucket of this
character wherein the power is multiplied, S0

as to get a very powerful action.

The invention also consists in certain detmls:
of constr uctlon herematter deser 1bed a,nd |

- claimed.

.35
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~ the top bar or casting 2. and other cross-con-

2o

on the line 5 5, Fig. 8

In the accompamymcP drawmﬁs Fic jgure 1 is

a side view sho wing the bucket open and show-

ing in dotted lines the -path of movement in
opening and closing.

Kig. 4 is a plan view
thereof.

the toggle- hnks anr] I‘w 6 is a detail view
showing the means for cunnectmcr the SCOOD-

| su&;pendmﬂ* links to the frame.

My bucket comprises a suitable suspending-

- framein which the operating mechanism is
45

mounted and from which the scoops are sus-
pended. Thisframecomprisestwo side plates
1 and suitable cross-connecting means, such as

necting means, which also serve as rope-

guards, these being shown at4, 5,and 6. The I

" | projecting portions of the side plates 1.
The object of my invention is to prowde a
bucket for these purposes which will open |

{ each of which is wound a rope or cable.

Fig. 2 is a side view
showing the bucket cloqed Fig. 3 is an end
- View oi the bucket.

Fig. 51s a detail horizontal section
,showing the guide for

“side of the bucket.

| er oss shafts ‘Llso serve to some extent to unite:

the two frames. The scoops or blades are
shown at 7 and 8, and these may be of the usual
or any desir ed construction. Preferably,
however, their bottom portions are compara-

tively -straight for some distance from the

scraping edwe, as shown. These scoops are

55

- | suspended from the side frames by means of
My invention relates to buckets for use in .

links 9, which are attached near the outer ends

of the scoops, as shown, and also to the outer

onarding- and protecting said scoops when the

“bucket 1s being raised up through a shaft or

hatch. The side. plates 1 are rounded at their
upper sides, so as to guide the bucket and

6o

- The
latter are made sufficiently wide, so that they
project.slightly beyond the outer ends of the
i scoops when closed, as shown in Fig. 2, thus
TOW Space or area. which is then capable-of -

prevent. 1t from _o'ettmﬂ* hung when coming

through a hatch or mine-shatt. |

- Intheside plates1ismounted a power-wheel
sshaft 12, having secured thereto or mounted

thereon two power-wheels 13 and 14, around

the power-wheel 13 is wound the holding-cable

15, from which the bucket 1s suspended when -
1t 1s desired to open the same. -
| power-wheel 14 is wound the hoisting-cable =~
‘16, which is tightened when it is desn*ed to
close the bucket and by means of which the
| bucketiscarried when loaded orclosed. These

Around the

two cables are each attached to a winding-

well - understood manner. - The cables are
ouided at the top of the trame by means of suit-

able ouide-sheaves 18, mounted: on shafts 19,

extendmﬂ between. the.__ side -frames or sus-

“pended fr'bm the top bar or casting 2. Also

secured to the shaft 12, or at least to the

power-wheels 13 and 14, are a pair of drums
20 and 21, one such drum being on each side

of the bucket. On these drums are wound
the closing-cables 22 and 23, two pair of these
cables being emp.

their drums around sheaves 24 on the scoop

7 and have their ends connected to the scoop
The cables 23 pass from their.
drums around sheaves 26, mounted on the scoop -

3, as at 25.

8, and have their ends connected to the scoop

On.

oyed, as shown, one on each
The cables 522 pass from

70
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drum on a crane, derrick, or the like in the
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T at 27. The cables 22 and 28 are wound
around their drums in the same direction.
while the cables 15 and 16 are wound around
the power-wheels 13 and 14 in opposite direc-
tions.  Consequently when the cable 16.which
18 the closing-cable, is pulled upon the power-
wheels and drums are rotated in a direction to
wind the cables 22 and 23 upon their drums,
and this through the arrangement shown
causes the scoops to be drawn toward each
other and closed.

amuch larger diameter than the drums 20 and

cable 161s multiplied a number of times, equal
to the ratio of the diameters of the closing-

“drums to the power-wheel 14. Furthermore.

20
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permitting the closing of t

the cables 22 and 23, passing as they do around
a sheave on one scoop and having their ends
attached -to the other scoop, are practically
double,so that the power of the winding-drums
1s again practically doubled by this arrange-
ment of the closing-cables. In this manner a

double multiplication of the power is secured,

the first multiplication being due to the differ-
ence 1n the diameters of the closing power-
wheel 14 and the "winding-drums 20 and 21
and the second multiplication being due to the
cdoubling of the closing-cables 22 and 23. Also
secured to the shatt 12 or to the power-wheels
13 and 14 is a smaller drum or spindle 30.
Wound on this in a direction opposite to that
i which the cables 22 and 23 are wound on
their drums are a.pair of opening cables or
chains 31, which pass outwardly around guide-
sheaves 32, mounted on shafts 34, extending
petween the side frames and having their
outer ends secured to the scoops 7 and 8 at
the rear outer ends of the latter. Preferably
these members 31 will be flat link chains, as
shown, forming, in effect, a flexible metallic
belt. ~When the drums 20 and 21 are being
rotated in such a direction as to wind the clos-
ing-cables 22 and 23 thereupon, the opening:-
chains 31 are being slackened or paid out, thus

he buckets: buv

when the closing-cable 16 is s

- wheels 13 and 14 and drums connected thereto

53

65-

are rotated in the opposite direction, thus
causing the unwinding of the closing-cables
22 and 23 and the winding up of the openine-
chains 31, the latter serving to pu
out to the dotted-line position 35 shown in
Fig. 1. | |

By reason of the suspension of the scoops
on links connected to them: near their outer
ends they can be drawn very wide open, as
shown in Fig. 1, thus giving a very wide
reach to the bucket, so that it will not have
to dig deep in order to fill the same. Fur-
thermore, by reason of the difference of di-

ameter between the winding-drums 20 and 21
and the spindle 30 the closing-cables 22 and
23 will be wound up in the closing of the
bucket much more rapidly than the opening-

The power-wheel 14 is of

ackened a strain
1s put upon the holding-cable 15, the power- |

Ll the scoops |

+ —

—_—— e —— - P

“ed to shding heads 39, whic,
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chains 31 are unwound. Furthermore, when
the scoops are opened the sheaves 24 and 26
are almost opposite cach other, and conse-
quently the closing-cables will pull practically
straight across the device. As a result of
these arrangements the first eff'ect of the ¢los-
ng movement is to cause the front end of the
scoops to swing mwardly very rapidly, the
blade of the bucket making the sharp curve
indicated at 36, so that thereafter in the fur-
ther inward movement of the scoops they will

- move on acomparatively straight line. so that
21, so that the power exerted on the closing- |

their digging or scraping action is very mucl
easier than it they moved in the arc of a cirele.

When the scoops are fully closed, the ¢los-
ing-cables 21 and 22 are practically doubled
around the sheaves 24 and 26, respectively,
and as a consequence in opening the bucket
as scon as the hoisting-rope 16 is slackenaod
the meeting edges of the scoops will swing
down quickly to the dotted-line positions in-
dicated at 37, this being due to the fact that
a slight slackness in the ropes 22 and 23 Iy
reason of their leads of doubled condition en-
ables them to materially straighten out, while
the opening-chains 31 during the first part of
their action pull in a substantially straioht
e upwardly. This causes a quick tilting of
the scoops without opening them very wide.
thus permitting the material to he discharoec
trom the same and in a comparatively smal
area.

In order to guide the scoops 7 and 8 and
bring their meeting edges into contact with
each other, I connect to each scoop on cach
side of the bucket a togele-link 38, these links
being preferably conneeted to the scoops at
the points 25 and 27 before mentioned. The
upper ends of these toggle-links are connect-
1 move m vertical
ways or guides 40, formed on the side plates
1. The use of these togele-links insures the
two scoops moving toward each other in ox-
act unison, so that they nmecet at the central
line of the bucket and in the same horizontal
plane when the bucket is closed, thus prevent-
1ng the spilling of material out between the
scoops.  The heads 39 are preferably free to
move up and down in the guides, so that the
Iinks in no manner interfere with the openine

~and closing movements of the bucelket.

- .

The links 9 are connected to the plates 1 hy
means of bolts 41, each having an enlarecd
head on one end and provided with an en-
larged bearing portion 42 fitting in the open-
mg 1n the plates 1 and having another hoar-
Ing portion 43 for the links 9 and being pro-
vided outside of said links with a nut 44. This
same construction preferably is employved in
connecting the links to the scoops and may
also be employed for connecting the Lo e]e-
links 38 to the scoops.

The operation of my hucket is substantially
the same as that of buckets now in nse. The
howsting and holding cables 16 and 15, as be-
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fore stated, are conmected to suitable drums-
‘When the bucket is

on a crane or derrick. _
open,.it is suspended from the holding-cable

15, and when fully opened. the scoops are in’

the posﬂalon shown .in Fig. 1. In this posi-
tion it can be carried to any destination—such,

for instance, as a bed of ore or pile of coal or

- earth or any other material—and is then low-

10
| L5

2.0

' of the bucket on this one cable, causing a ro-

sive reach to the bucset

ered down upon the same, or the bucket
may be carried and lowered in closed  condi-

tion by suspending it by the hoisting-cable
16 and can then be opened by slacking said
cableand holdmﬂ‘ onto thecable 15.

drawn very wide open, thus giving an exten-

lowered down. upon the pile or bed of ore or
other material and then the holding-cable 15
1s slackened and the closing or hoisting cable
16is tightened. Thisthrowstheentire weight

- tation of the power-wheels and drums in such

30. |
“sequence the first effect 1s to cause the scoops
‘to swing sharply inward and to then continue |

35

40

45

RO

a direction as to wind the closing - cables. 22

“and 23 onto their respective drumq and un-

wind the opening-chains 31 from their spin-
dle. By reason of the greater diameter of the

~drums over the spmdle the closing - cables

will be drawn up much more qulckl,v than the
opening-chains will be paid out, and as a con-

their closing movement in.a comparatively
straight line.
movement the upper ends of the toggle-links
38 move up very quickly in the guides 40, and
thereafter they move up more slowly

The entire closing movement of the buéket |

is gotten by merely continuing to wind up the
hmstmcr cable 16, this serving, by means of
the connections descrlbed to-draw the scoops
together until their meeting edges come into
contact

guided accurately by the toggle-links 38, and
inasmuch as they move on a comparatively

straight line a.very powerful action is secured.
Furthermore, -the double multiplication of {
power above described adds materially to the
digging action of the blades, so that an eX-

tremely powerful action is secured. . -
When the bucket is fully closed, the fur ther

winding ‘up of the holsting - cable 16 merely

serves to elevate the bucket with its contents,

and-in this condition 1t can be carried to the

55
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point-of discharge. When thelatter isreached,
the hoisting - cable 16 is released and the
holding - cable 15 is held tight.

from that in which they rotated in closing the

bucket. The effect of thisisto quickly slacken-

the closing-cables 22and 28 and to begin wind-
Ing up the opening-chains 31.

By reason
of the connectlon of the scoops 7 and 8 to the
frame by means of the links 9 said scoops can be

The open bucketis

During the first part-of this

During this movement they are

This causes.
the power-wheels 13 and- 14 and their connect-
ed drums to rotate in the opposite direction

_ As soon as the
cables 22 and 23 are slightly slackened by rea- -
- son of their peculiar connection with the scoops

8

and the fact that the latter a are suspended near

their outer ends the meeting ends of these
scoops drop down very sharply, thus discharg-
ing the.load in a comparatively small area.
The further rotation of the power-wheels in

the direction specified causes the winding up
of the opening-chains 381, thus dra,wmﬂ‘ the
SCOOPS tully outward to the extreme posmon h

shown in Fig. 1. |
. The bucket clesceribed is compeu atwelv sim-

ple secures a very wide opening of the bucket.

and an extremely powerful closing thereof:
The arrangement is such that the discharge of

70

75

the load is accomplished very quickly and in

a. small space, and the. closing movement

thereof is on a comparatively Stmw"ht line,
thus greatly aiding the digging action -there-

of. The scoops, furthermore, are so guided
that they move inwardly in unison and meet
accurately, thus preventmﬁ the 51:)1111110‘ of

‘material between the same.

“All the movable or working parts of: t.le
device are well housed in the fr ame, .and the
scoops when closed are also .guarded. or pro-
tected bv the projecting. frame, so- that the
bucket 1s admlrablv adapted tor use 1n Shatts
or hatches. .= e ,

What 1 dmm Is—

1.. In a digging - bucket the combmatwn
with a suspending-frame, oi a palr of scoops

“hinged at their outer ends to said frame, a
power-drum mounted in said frame, a pair of
closing-cables wound on said drum and one

30

9¢

05

connected directly to each of said scoops, and

toggle-links connected to said scoops and hav-
ing their knuckles guided in vertical ways on
said frame. | * |

2. In a dlggmw bucket the combmatwn-
'Wlth a suspending-frame, of a palr of scoops

hinged at_ their outer ends to-said frame, a

connected directly to each -of said scoops, a

vertical guideway on said frame, a sliding
head in said guideway, and links having oneof

their ends connected to said sliding head and

1CO

T05
power-drum mounted 1n said frame, a pair of'
“closing-cables wound on said drum and one

TIO -

their opposite ends connected to said scoops.

3. In a digging - bucket, the combination
with a suspending-frame, of a pair ot scoops,
links-hinged to the outer ends of said scoops

and.to the frame, a power-drum mounted in.
sald frame, a pair. of cables each passing
around said drum and around a guide on the
one side of the device and having its end at-

tached to the scoop on the other side of the
device, and. toggle-links connected to said

115

120

scoops and having their knuckles {rulded In

vertical ways on sald frame.
4. In.a digging - bucket, the comblnatlon
w1th the suspending-frame, oi a palr of scoops,

said scoops-and to the frame, a power-drum

125
links pivotally connected to the outer ends ot

mounted in said frame, a pair of cables each

passing around said drum and around a sheave
- on one scoop and having:its end attached to 130
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the other scoop, a pair of toggle-links having
their free ends connected to said scoops, and
a vertical guideway on the frame for guiding
the knuckle-joint of said toggles.

o. In a digging-bucket, the combination
withaframe, of a power-drum mounted there-
in,a spindle mounted to rotate with said drum.
scoops suspended from sald frame by means
of links, closing-cables wound on said drum
and connected to said scoops, and opening-
chains connected to the rear ends of the SCOOPS
and passing over guide-sheaves located in the
frame over the rear ends of the scoops and
wound on said spindle.

6. In a digging - bucket, the combination
with a suspending-frame, of a power-drum
mounted therein having portions of different
diameters, scoops suspended from said frame
by means of links, closing-cables connected
to said scoops and wound on the portion ot
the drum of larger diameter, and ‘opening-
chains wound in the opposite direction on the
portion of the drum of smaller diameter and
connected to the outer ends of the scoops.

(. In a digging -bucket, the combination
with the suspending-frame, of a power-drum
mounted therein and having portions of dif-
ferent diameters, scoops suspended from the
frames by means of links, closing-cables
wound on the portion of the drum of larger
diameter, passiig around sheaves on one
scoop and having their ends connected to the
other scoop, and opening-chains wound in the
opposite direction on the portion of the drum
of smaller diameter and connected to the
outer ends of said scoops.

8. In a digging-bucket, the combination
with the frame, of buckets suspended there-
from, a pair of power-wheels mounted in said
frame, hoisting and holding cables wound on
sald power-wheels in opposite directions, a
winding-drum of smaller diameter than said
power-wheels and mounted to rotate there-
with, and a pair of closing-cables wound on
sald winding-drum, each cable passing over
a sheave on one scoop and having its end at-
tached to the other scoop..

9. In a digging-bucket, the combination
with a frame, of scoops suspended therefrom.,
a cross-shaft mounted in said frame, power-
wheels on said shaft, a closing-drum also on
sald shaft and of smaller diameter than said
wheels, hoisting and holding eables wound on
the power-wheels in opposite directions, and
a palr of closing-cables wound on the drum
and each passing over a guide on one side of
the device and attached to the scoop on the
other side of the device, whereby a double
multiplication of power is obtained.

10. In a digging-bucket, the combination
with a suspending-frame, of a power-drum

768,118

mounted therein and having portions of if-
terent diameters, scoops suspended from the

frame by means of links, closine-cables con-

nected to the scoops and wound on the portion
of the drum of larger diameter, opening-
chains wound in the opposite direction on the
portion of the drum of smaller diameter and
connected to the outer ends of the scoops, a
pair of toggle-links having their free ends
connected to said scoops, and a vertical cuide
on the frame for the knuckle of said links.
11. In a digging-bucket, the combination
with a suspending-frame, of a power-drum
mounted therein and having portions of if-
ferent diameters, scoops suspended from the
frame by means of links, closing-cables wound
on the portion of the drum of larger diameter
and each passing over a sheave on one scoop
and having its ends attached to the opposite
scoop, opening-chains wound in the opposite
direction on the portion of the drum of smaller
diameter and passing over guide-wheels in
the frame and connected to the outer ends of
the scoops, a guide-link connected to each
scoop, and a vertically-euided movab.

le bloek
to which the opposite ends of said links are
connected.

12. In a digging-bucket, the combination
with a frame, of scoops suspended therefrom
by means of links, a pair of power-whecls
mounted 1n said frame, hoisting and holding
cables wound on said wheels in opposite di-
rections, winding-drums of smaller diameter
than the power-wheels mounted in said frame
to rotate therewith, closing-cables wound on
sald drums and connected to said scoops, a
spindle of still lesser diameter mounted in the
frame to rotate with the power-wheels, and
opening-chains connected to said spindle and
to the outer ends of said scoops.

13. In a digging-bucket, the comhination
with a frame, of scoops suspended therefrom
by means of links, a pair of power-wheels
mounted in said frame, hoisting and holding
cables wound on said wheels in opposite di-
rections, drums of smaller diameter than said
power-wheels mounted in said frame to rotate
therewith, a pair of closing cables wound on
said drums and each passine over a sheave on
one scoop and having its end attached to the
opposite scoop, a guiding-link pivoted to each
scoop, and a vertically-guided movable block
to which the opposite ends of said links are
connected.

In testimony whereof 1, the said WIiLLIAM
S. FErGUsoN, have hereunto set my hand.

WILLIAM S. FERGUSON.
Witnesses:

Gr. H. RaNkin,
Rosr. D. Torran.
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