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T s ouit) independently of its elevation.

- 25 given to the buoket enabling it to e
dw‘ into the load or mdterlal to be elevated. .
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(Nomodel)

To all whom it moy’ concermn:.
- Beit known that I, GEORGE E. TITCOMB, &
citizen of the United States residing at Cleve-
land, in the county of Ouyaho al and State of

5 Oh1o have invented a cerfain new and nuse-
- ful Improvement in Hoisting and Conveying

Apparatus, of which the following is a full,
clear, and exact deseuptlon, reference bemﬂ'
had to the accompanying drawings. |
10 The primary object of this 1nventlon 18 to
~ provide an efficient and powerful digging,

~ hoisting, and conveying apparatus whelem
-~ an elevating-bucket may be caused to travel

laterally (teehmoelly called ““racked” in and

In ac-

complishing this I hang the bucketin a bight

- ontheelevating-cable, whereby as the bueket
- israckedinor out Sueh elevating-cable passes

~idle through the bucket, and I provide a ro-

20 tatable d11vmn' meehamsm adapted. to close
the bucket and connect this with the. elevat-

ing-cable, so that when the cable is drawn up’
the driving mechanism will be rotated, and

a powerfol closing movement will be thereby

The invention consists, broadly, of a bucket
“soarranged and operating. Now to causethe

~ bucket to automatically fill itself I use a
30 bucket of the clam-shell type and prov ide it

with a holding-ecable and an elevating-cable,
~arranged so thet if the bucket is dropped
“into enwaeement with the load and the ele-
vatmfr-ea.ble drawn up the clam-shell scoops

o 35 will dlﬂ" into the load and eloee, and the con-

tmued drawing up of the elevating-cable will
raise the buekot and load as desued the
load being dumped when the holding- eoble is
held and the elevating - cable released ‘To

S '40 allow this bucket to be moved in or out inde-

.-“Il. ':-'"""--. |l': _'-.. --"".I.“‘:'-I-.'-.' T ) .
;-Elﬁ ----n:‘lf;!...-' R T e =: a ., ! o

pendently of its.elevation and withoutrequir-
ing the operation of the drums of the holding
or elevetmﬂ' cable, these cables are ar renﬂ'ed
to depend in bights around suitable ehoeves ;

45 but in order to produee the desired powerful

closing action of the bucket there is provided

a rotetable mechanism for closing the bucket,

- and this mechanism 18 opereted through tne
| elevotmmeobles by doubling the

ficiently

‘the bucket open.

able on |

| itself and Wrepping'ib- around the driving
mechanism and having it pass across its own
equalizer-sheave at the point where 1t 1s dou-

bled,whereby the cable may 1dly play through

rotate such meehamsm and close the bucket.

The support for the cable as it is. wrapped
‘around such driving mechanism consists of
Both cables depend

a seriesof 1dler—ehedves
in bights between guide-pulleys on a trolley,
whleh iscarried on a suitable support and in-
dependently moved in and out..

-The holding

50

the meehamsm but when it isdrawn up Wlll -

55

6o. -

and elevating cables and . trolley have 1nde-' :

pendent winding-drums. Thus when the

trolley is moved in or out the holding and
elovotlne cables playidly through:the bneket |
but When the elevating- oeole is raised the |
idlers are given a cir cular translation rotat-

ing drums “which wind up flexible members,
as ehams and thus close the bucket.
mvenmon 1n(,ludee suoh a.n arra,nﬂ'ement
broadly |

o

- Kinally, the pmtleulm embod1ment of the' -

bucket and its codperating parts, as shown ~ -
.herem and more fully herelneftel descr1bed S
~ In the drawings, qures 1- and 2 1llustmte. B
somewhas dlwrammatloally a complete in--
‘stallation of myinvention,including the tres- .
tle-tower, boom, trolley, bucket, cables and
Lwlndme-drume' Fig.1 being a side elevetion,j_
Theremaining views .~
relate to the bucket and the trolley support—' e

is also of my invention.

Fig.2anend elemtlon

ing the same, Fig. 3 is an end elevation of

_the trolley o,nd the bucket in its closed posi-

tion. Iig. 4is a similar end. elevetlon but

with the trolley m vertical -section and mth '

of the trolley. .:md buckob
of the bucket. .

ing on the line 7 7 of I‘Iﬂ' b,

Fig. 5 1s a side eleva;twn_. . o
Fig. 6 is a plan L
Fig. 7 is a horizontal section .
of the bucket through the lower cross-rod, ‘be- go
Fig. 8isa vol-”.- I

tical cross-section of the bueket throucrh the

thereon

9 1s an elevatlon N

center of the equallzmﬂ'-sheeve being on the
line 8 8 of Fig. 7. Tig.
“taken from the S1de oppomte Fig. 5 and show-
ing the lower cross-rod and the parts carried -
| Fig. 10 is a cross-section on the line .

1010 of I_‘w 3, looking toward the left, as = -
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30

sheaves D*to a winding-drum D?.

> - 695,592

indicated by the arrow. Fig. 11 1sa vertical
central section through the supporting-pulley
and its housing.

In Fig. 1, A represents a suitable trestle-
tower from which projects the lateral boom
B. This boom may extend in each direction
and overhang a vessel to be unloaded—ifor
example, the charge therefrom being dumped
into hoppers a, carried by the frestle-tower
and discharging into cars beneath them or

dumped in a pile beyond the tower, as de-
sired. Along the boom I travels the trolley

C, being 1aeked in or out thereon by the rack-
ing-c cable C', which is,in effect, an endless

a,ble secured to the tlolley and passing in
each direction therefrom around sheaves C?
at each end of the boom and then down be-
tween suitable guide-sheaves C° and around
the drum of an independent trolley-engine
Ct, supported on the trestle-tower.

D represents the bucket. It is supported
by the holding-cable D', (shown in broken
lines,) which depends in a bight between
sheaves onthetrolley and takes around a sup-
porting-sheave d in the bucket. This cable
D'’ is shown as anchored to one end of the
boom, as at D° and passes over a sheave D?3
ab the other end thereof and suitable gnide-
Th_e clam-
shell is closed by the elevating-cable D=,
which for the most part lies direcbly behind
the cable D" and may be also anchored at the
end of the boom at D® and passes down in a

~‘bight between sheaves on the. trolley and

35

eventually passes to an independent drum
D7 of the bucket-engine. These two drums

- D’ D' may be thrown into engagement, either

40

45

535
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or both, as desired, by frictional clutches.

Thus the man operating the bucket-engine |

may lower or raise the bucket as desired in-
dependently of its lateral position, and the
man operating the trolley-engine may rack
the bucket in or outindependently of its ele-
vation. 'This independence adds greatly to
the convenience and efficiency of operation
and is one of the primary features of this in-
vention. | -

The trolley-carriage consists of a bmlt-Up

frame - structure of reinforced side plates c

and-cross-braces and having four wheels ¢/,
which travel on a track on the boom. The
trolley carries also foursheaves ¢®c®and ¢? ¢3,
over which take the holding and elevating

cables, respectively, these cables chfspe11cl1nﬂr
in bwhts between the sheaves.

As stated the bucket is of the clam-shell
type. It consmts, briefly, of the two quarter
cylindrical scoops K, pivoted together at the
center of their curves by a cross-rod I, while
near the outer edges of the scoops they are
supported by links G, which are pivoted on
an upper c¢ross-rod I, which rod is hung from
the frame of the supporting-sheave d. A
pair of elevating-chains J, anchored on this
rod H, are secured at their lower ends to aro-
tatable spindle X ontheeross-rod I'. Around
this spindle are circularly disposed two se-

"raises the bucketf.

ries of idler-sheaves L, the axes of which are
stationary with respect to the spindle. The
spindle also carries a eross equalizing-sheave
M. Theelevating-cable passes down around
the idler-sheaves L and across the eqtmhf-
ing-sheave. Nowif the elevating-eable D*is
drawn up thespindle isrotated and the chain
J is wound up, causing the bucket to close.
Then the continued elevation of this cable
When itis at the desired

elevation, if the holding - cable D', taking

around the sheave d, (which cable has been-

kept taut during the elevation,) is held and
the raising-cable allowed to play downward,
the weight in the buckets and of the partsof
the bucket carried by the shaft If causes this
shaft to be lowered at once, unwinding the
chain and opening the bucket. When, how-
ever, the trolley is being racked in oxr out,
one ply of the cable D* passes downward and
the other ply upward, wherefore the tend-
ency of one set of idler-sheaves I. to move

bodily in one direction is neutralized by the ¢

tendency of the other set to move in the other
direction, so the axes of these sheaves re-
main stationary, and they simply rotate idly
without affecting the spindle K or the chain.
This closing mechanism is not only very pow-
erful, -but being self-contained within the

| bucket structure beneath the upper eross-bar

does not require for its operation any addi-
tional head-room whatever. This is of ad-
vantage, as it saves in the necessary hemht
of the trolley-support.

I will now deseribe more specifically lhe
form of elevating-bucket which 18 shown 1in

the drawings and whlch is a very efficient ar-

raggement,

70

75

30
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The arrangement of the supporting-pulley

¢l and its housmﬂ' clearly appears in I‘lgs 4,
5, 6, and 11. The upper supporting-bar IH is
of square cross-section near its middle, and
onto the front and rear side of this bar are
bolted a pair of vertical plates 2 and 7/, the
bolts 7% passing through the bar. Extending
at right angles to the bar are two vertical
plates 12 and R3, through which the bar passes
and which are secured to the plates i and /'
by the angle-cleats /i*. The plates i, IV, 1%,
and /? thus form a secure housing for the sup-

porting-sheave d, which lies between and is
journaled in the two plates i and &/, its axle

d' taking into reinforeces /°, secured to the
plates. A pair of guide-sheaves N for the
elevating-cable are journaled on the rod II
outside of the squared portion and inside of
the plates /i* and 23 The plates ' and % are
cut away at their lower outer portions to ac-
commodate these sheaves.
these sheaves are a pair of guide-sheaves N',
carried on an axle N=, which lies parallel with

the cross-bar II and is secured to the plates

li* and h?and also to a pair of angle-plates /i
and /17, which lie on the back side of the plate

I and are bolted to it by the main bolts /5.

To further strengthen this structure, angle-

braces /i’ and /i''are secured on the front and

IT1O

11§

120

125
Cooperating with

130




- these angle-braces.
freely on the sheave d, while the two plies of
the two

695,592

o

E

rear side, and at the ﬁpper .end _-cl*oss'-angles { justed, 't_he upper end of the turnbuékle_be-,-

h'* and h' are secured to the plates and to
Thebucketissupported

the elevating-cable are guided by
pairs of ﬂ*ulde sheaves N and N'. o
The romtable driving structure Whl@h sur-

~rounds the lower cross-rod F consists, as

IO

shown, of the hollow spindle K, having a cen-
tral or 1ntermed1&te portion a,nd bolted to this
a pair of outer portions %, having flanges and

‘hubs %% which form the drums on Whlch the

chains J wind. Two pairs of radial plates &'

~and k*are secured to the spindle by the bolts

I5

20

~ the plates k? and earry axles of two of the
idler-sheaves in each set, these webs %fbeing
connected by the cross- web k', which forms-
the bearing for one end of the. axle m of the
equahzel-s_hea_ve M. The .other end of this

30

k3, which by means of the flanges secure also

the extensions % to the central spindle K. |
The inner plates k° are reinforced by rings /% |
The idlers L. are journaled between these

plates &' £*, Asshown in the drawings, there

are six of these idlers in each set, which I
On the

have found 2’ convenient number.

1

side .of the spmdle K which the equalizer-
- sheave oceunpies I cut away the plates %?, and
their place is filled by the bracket %5, whleh |

1s.preferably a casting formed as shown par-

ticularly in Figs. 7, 8, and 9 and having a.

pair of. parallel webs kb, which are bolted to

~ axle m is carried in the central portion K of

35

the spindle.

the planes of the plates k2, but it projects into

the space between the plates k?and &’ so that
- its operative periphery comes into the trans- |
- verse planes of the opela,twe perlphemes of

o the idler-sheaves L. .

.45

“The two plies of the elemtmfr cable DE.-
-passmn* downward between gmde-sheaves N
and N’ when the bucket is closed, as shown

in Fig. 8, take direetly around the- sheave M,

<o

55

- Now when the cable D?is drawn up the whole -
driving system carried by the spindle K is ro-
tated bherebv and the chains J are wound up |
"These hubs are formed
in the cam-like shape shown to allowthecon-
- venient starting of the chains thereon.

6o

passing u pward between the two pairs of 1dler-'
sheaves L, which are ad;jde@nt to the upper
‘Now when the ele-
vating-cable is 1eleased and the holding-cable
‘held the weight causes the secoops to open and -
- the rod I to dmp, while the.wound-up chains
- J thus. unwmdmw cause the rotation of the
spindle IS and. the. dlexs and equalizers car--
ried by it, whereby the two plies of the ele-

corners of the casing &5,

vating- cable D* are wonnd around the idlers.

around the hubs &°.

~ extreme link of the chain is pinned to these

hubs, while the upper end of the chain is se-

cured to a turnbuckle 7, by-which it is ad-.

This central portion K flares,
as shown in Figs. 5 and 8, to make a 011p-11ke
- casing k8 for receiving thls sheave M, and this
~ casing abutsandis bolted tothe web 7.
. sheave M is thus completely boxed between, ,_

The

‘The

_bucket

.D‘

L} L] . ) -
.t 1 - LI i 1 - . e . [ LT T TR [
' Wil oLt E O T O I £ VLN IR | S T Sl I TR Lol B L R S

ing.an eyebolt 7', taking around the rod H.

- With the parts proportioned as shown in

the drawings each ply of the cable D* makes

something more than one and two-thirds com-

plete turns about the hexagonal pathway de-

fined by the idlers in order to completely open
the bucket,this position beingshown in Fig. 4.

| A comparison of the length of these turns,

with the amount of rise of the rod F corre-

75

sponding thereto, (4. e., the distance between

| the positions of the rod F in Figs. 3 and 4,) -
shows them to have the ratio of about five to
one, and as. the cable D* hangsin a bight and,

as shown, is drawn. in only at one end the
ratio of the amount of cable drawn in to the

o

rise of the rod F caused thereby is twice that,

or ten to one. - Thig gives a vely powelful
digeing action to the bucket
With the bucket open the cable D2 passes

onto the rearmost idler and is guided there-

against by the pair of ﬂ'u1de¥sheaVBSP loosely
earrled on a rod p, conneetmw the two rear.

arms or plates e, which are. secmed to and
form an upward extensmn of that half of the -

9o

scoop E. . Carried by the rod p on opposite -
sides of the sheaves P and separated by dis-

‘tance-sleeves p' areapair of bifureated brack-..
ots.p?, to each of which is secured a guide-
plate Q ‘This plate carries centrally the an- .

95

nular ring ¢, which is journaled on the pro:

jecting flange of the spindle extensions 2z by - =
a tonﬂ'ue-and -groove connection, as shown at - -
g in Fw' 7.- At its outer pempherv these
plates carry are- shaped rims ¢%, which extend =

1C0°

for.something over half a cweumferem,e o
These rims thus prevent the cables D*from
leaving the idlers during the operatmn of the

This guard shlfts ‘around on’ tne
ﬂann'e I as the bucket opens or closes:.: :

In operation suppose the apparatus is to be- L ]
used for conveying ore from a vessel, forex-. =
| ample, beneath the boom at the rlght of Fig.. =
I1Io. -
‘bucket is brought aboye the load bytherack- = = .
-ing of the trolley in that direction by means
| of the trolley-engine Ct. Assumingthe bucket: =~ *

1toa pﬂe at the left of Fig. 1. The empty

to-have remamed open from the last dumped

load, the two drums D® D7 are now simultane-
xously released, and the open. bucket, as shown
|in Fig. 4, is dropped into:the ore.

Then the

cable D2 is wound in-by means of the drum

vated by a continued winding up of the cable

to keep 1t taut.

‘This rotates the drlvlnn‘ meehamsm on
‘the splndle K and winds up.thé chains-J,
raising the shaft F and closing the bucket, .
' brmn'mo it into the position shown in Fig.3.

As soon as the buckst has closed- upon its. o
‘load in the position shown in Fig. 3.itig’ele- - .. -
125 0
D?,the cableD’ beingalso woundin sufficiently . -~
After the bucket has.eleared =~ =
the ‘boat, for example, but before it has'._._';-.--'_,
reached 1ts highest ‘elevation; the man in
charge of the tr olley engine may begin torack

; T20

130 .

the bucket in at the same time thatits eleva-

tion is going on.

T Ty
comrrpmar o e SR

When the bucket reaches o

1025' RN
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its proper destination for dumping, the cable | links, a rotatable driving mechanism at the

D’ is held while the cable D* is released, and
thus the bucket opens from ifs own weight
and that of the load, the chains J straighten
out, and the eable D? winds onto the idlers,
as shown in Kig. 4.

The eomplete semewabmn of the elevatmw
and racking opelatlons rendered possible by
my bucket very much simplifies the opera-
tion, for the elevation of the bucket is not va-

ried by the racking, and the elevating and

racking operators can-thus time their move-
ments so that the bucket may travel upward
diagonally, as desired, but is under accurate
control. With the ordinary arrangement of

the bucket on one end of the cable the eleva- |

tion is varied by the racking, which thus
makes the conjoint movement so intricate
that it has been customary to complete the
elevation before the racking begins, which
entails a loss of time. By making the two
operations independent Ireduce the time nec-

essary for completing the cycle of’ operations,

and hence increase the efficiency of the plant.
Moreover, with my system the weight of the
load does not tend to shift the tmlle__v, requir-
ing its being constantly restrained, as in the
older method -

Having described my 1nve11t,10n I claim—
1. A bucket having a rotatable driving
member adapted by its rotation to close t-he
bucket, combined with a cable depending in
a bight and adapted to rotate said mechanism
and also adapted to play idly through the
bucket when one ply of the cables moves up
and the other down at the same rate, substan-
tially as described.

- 2. A bucket having a rotatable operating
mechanism which carriesan equalizer-sheave,
combined with a cable double on itself to
make a bight, both plies wrapping around
said operating mechanism and the bight lying
around said equalizer-sheave, substantially
as deseribed.. -

3. The combmatwn of a clam-shell bueket

a pair of cables depending in bights on which

-said bucketis hung, a rotatable d riving mech-

anism adapted by its rotation to wind up a
flexible member to close the bucket, means
operated by one of the cables for so rotating
the driving mechanism, and means for shlft—
ing the bueket latemlly mdependently of its
elevamon substantially as described. ..
4. A buckeb having an upper support,
hinged scoops, a rotatable driving mechanism
and a flexible member adapted to be wound
up by the rotation of said driving mechanism,

said driving mechanism and flexible member

forming a connection between the hinge of
said scoops and said support above the same,
combined with a pair of cables depending 1n
bights one adapted to support the bucket and
the other adapted to rotatesaid driving mech-
anism, substantially as described.

5. A bucket having a support, links de-
pending therefrom, scoops hinged together

common hinge of the scoops, a flexible mem-
ber connecting said driving mechanism and
support, a sheave carrying said support com-
bined with a pair of cables depending In
bights, one around said sheave and the other

70

around said duvmrrmeehmnhm Substantlally |

as described.

6. A clam-shell bncket having a pair of
cross-bars one above the other,a pairof scoops
hinged at the lower cross-bar, links connect-
ing the upper bar and the scoops, a rotatable
duvmn' mechanism mounted on the lower

75

8o

bar, a chain connecting said mechanism with

the upper bar, a cable depending in a bight
and adapted to rotate said driving mechan-
ism, and another cable depending in a bight
for supporting the bucket, substantially as
described.

- 7. The combination of a bucket of theclam-
shell type, an equalizer-sheave carried there-

by, an elevating-cable passing in a bight

around said equalizer-sheave, driving mech-
anism adapted by its rotation to close said
bucket, a connection between the same and

the elevating-cable whereby the cable may
rotate said mechanism to close the bucket,

said cable being adapted to also play idly
through the bucket, substantially as de-
scribed.

- 8. The combinationof a clam-shell bucket,

00
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an elevating-cable therefor depending in a .

bight, a pair of driving members on. said
bucket carrying idler-sheaves, mechanism

connected with said members whereby the ro-

tation of said members closes the bucket, an
equalizer-sheave,and an elevating-cable pass-
ing around the idler-sheaves and intermedi-
ately around the equalizer-sheave, substan-
tlally as described.

9. The combination of a clam-shell bucket,
driving mechanism adapted toclose the same,
an equalizer-sheave and a supporting-sheave

carried by the bucket, an elevating and a

holding cable each depending in a bight one
around the equalizer-sheave and the other
around the supporting-sheave, and a connec-
tion between the elevating-cable and the
driving mechanism whereby tlhe movement
of said cable may operate to close the bucket,
substantmlly as deseribed.

A bucket, driving mechanism for clos-

-inﬂ' 1t sald chwmﬁ' mechamsm including a

series of idler-sheaves, whose rotation is idle

operate said driving mechanism, and an ele-
vating-cable hanging in a bight around said
idler-sheaves, whereby when one. ply of the
cable moves up and the other down at the

same rate the closing mechanism is not al-

tered but when the movement of the plies 1s

otherwise the closing mechanism is driven

accordingly, substantially as deseribed.

11. The combination of a bucket, a rotata-
ble spindle adapted to close the same, a series
of idler-sheaves carried by said spindle, said

and supported near their outer edwes by said | sheaves being independently rotatable idly

[CO
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but whose bodily translation is adapted to -
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-_but havmﬂ' thelr bodlly br anslatlon adapted
to rotate the spindle, an elevating-cable pass-

~ ing down beneath one series of idlers and

10

:-'the_n across and beneath the-other series In.

the same direction,whereby if the cable move

~ down in one ply and up in the other at the
~ same rate the tendency of one set of idlers to |
~ bodily translate is neutralized by the tend-

- ency of the other to translate in the other di-

rection, while if both plies move upward or

~downward the spindle may be rotated thereby

-_accordmu]v substantlally as described.
- -12. In combination, a bucket, a pairof ro- |
. tatable members whose rotation is adapted to
close. the bucket, an annular row of idler-
sheaves carried by each -member, an equal-

izer-sheave between said members extending

- into the space within each annular row of

- 20
- about one set of said idlers and then pass
 across to the other set of idlers, and make a

- closing it, which meehamsm meludes a series |
‘tending into the space within each annular

idlers, and an elevating-cable which may

make somewhat more than one complete turn

similar turn thereabout, said cable interme-

diately lying on the pemphery of the equal-

izer-sheave, substantially as described.
13. A bucket having drivingmechanism for

- .'_"of 1dler—sheaves whose rotation is idle but

20

“whose bodily translation is adapted to operate
said driving meehamsm subsbantlally as de-_ -

serlbed -
14, Atrolley, means for 1aekmn* the trolley
in and out, an elevatmn*-c&ble and a holding-

- cable dependmﬂ in blghts from sald trolley' :
combined with a bucket ‘having a pair of |
~ sheaves about which said cables pass respec-
tively, and rotatable mechanism for closing |

~ the bucket adapted to be operated by one of

o :40
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- passmo* over said guide-sheaves and depend-

said cables, said cable being adapted to also

play idly through- the bucket subst‘mtlally-
as described.

- 15. The combmatlon w1th smtable track-
- way, of a laterally-movable trolley thereon,
- means forracking said trolley inor out, gmde- |

sheaves carried by the trolley, a pair of cables |
--dle ‘whose rota,tlon is adapted to close the

bucket, a pair of plates carried by said spin-
d-rig .

ing in bights bebween them, a clam shell

. bucket hEL‘VlDﬂ‘ SCOOPS pwoted on a lower
- eross-rod and eonnected by links o an upper

cross-rod, a supporting -sheave from which |
the upper cross-rod depends, one-of gaid

cables passing beneath and supporting said

- sheave, driving mechanism for- closing the

bueket ca,rmed by the lower cross-rod, idler-

sheaves whose rotation is idle but Whose |
bodily translation is adapted to operate said

“mechanism, an equalmer-sheave the elevat-

6o

ing-cable passing around said idler-sheaves

and equalizer -sheave, substantmlly as de--

sceribed.

- 16. The eombmatwn of abucket 1otatable‘
‘mechanism carried by the bucket adapted to
~ operate the same, and aseries of idler-sheaves -
carried by such mechanism and adapted to
rotate idly or to circularly translate and thus |
rotate said meeham%m, substantmlly as de-

scmbed

- 695502

| 17. Inaclam-shell bucket, a pair of scoops,
Totatable mechanism for closing the scoops,
and a series of idler-sheaves carried by such
‘mechanism and adapted to rotate idly or to

circularly translateand thusrotate sald mech- S

anism, substantially as described.
18. Thecombination of aclam- shellbucket

a rotatable spindle, driving mechanism oper-
ated by the rotation of the Spmdle to close the -
‘bucket, a. plate or member carried by said
' spmdle and a series of idler-sheaves carried

1| by said member, substantlally as deseribed. -~
8o .

19. Ina bucket in combination, a rotatable

‘spindle, driving me(,hamsm uonneoted there-
‘with whereby the rotation-of the spindle may
' close the bucket, a series of idler-sheaves
‘having their axes supported stationary with
‘respect to sald spindle, said idler-sheaves be-
ing'idly rotatable but having their transla-
-‘1:1011 bodily adapted to 10tate said spindle,

and an equalizer-sheave carried by said spm-- .

I dle, snbstantially as desecribed. |
20. In: combination, a bucket,a palrof ro-
tatable members whoae rotation is adapted
‘to close the bucket, an annular row of idler-
‘sheaves carried by each member, and an

equalizer-sheave between said member ex-

row of 1dlers substantmlly as described.
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- 21. In & bucket in combination, a spmdle .

whose rotation is adapted to close the bucket,

a pair of plates carried by said spindle; an :

| annular row of idler-sheaves carried by each
plate and a transverse equalizer-sheave car-
‘ried by the spmdle substantmlly as de-

scribed. -

fco .

922, In a buc,keat in Gombmatlon a spmdle:-

a pair of plates-carried by said spindle, an

annular row of idler-sheaves carried by each .

an- axis rigid with reference to the spindle

and -at 110*}31; anﬂ'les to the ax1s thereof sub-'-:

stantmlly as described.

| plate; and a. transverse equalizer-sheave on

1to

- 23, -In a bucket, the eombmatlon of a spm- o

dle, an annular row of idler-sheaves carrie

by eaeh plate and a transverse equalizer-

sheave carried by thespindle,said equalizer-

sheave bemﬂ‘ carried within-a casing rigid

o4. In .a bucket, the combination'of:a rota-

‘with the. spindle, substantially as deserlbed - S

table spindle, suitable mechanism. operated -

thereby to close the bucket a pair of parallel

radial plates carried by said spindle, an an- '

nular row of 1dler-shedve°; carried by each

plate, a transverse equalizer - sheave,-said.
-equalizer- -sheave being contained within-a -
casing formed partly: by an extension of the

125'_' .

splndle and - partly by a removable member. -+
which carries some of the-idler-sheaves and

is secured to the said’ mdla,l pla,tes, substan-z--f

tially as described.

'1.3.6 o

-25. In a bucket, asupportmw-bar arotata- '

ble floating spmdle a flexible connection be- -
1 tween thebm and Spmdle adapted tobe wound S

‘whose rotation is adapted to close the bucket, 105 |



10

20

30

35

40

3

up. by the rotation of the spindle, a series of

1dier-sheaves supported about the spindle on
axesrigid therewith,whereby thesheaves may

rotate 1dly but their circular translation ro-

tates the spindle, combined with pivoted

scoops connected with the spindle and the
supporting-bar, substantially as desecribed.
26. In a clam-shell bucket, a pair of cross-

rods-one above the other, a pair of scoops piv-

oted on the lower cross-rod, links connecting
the outer part of said scoops with the upper
cross-rod, a hollow spindle journaled on said
lower cross-rod, a flexible member secured at
oneend tosaidspindle and at the other to the
upper cross-rod and adapted to be wound up
by the rotation of said spindle, a pair of ra-
dial members rigid with said spindle, an an-
nular row of idler-sheaves supported on each
member, an equalizer-sheave carried by the
spindle at right angles to the idler-sheaves,
substantially as described. |

27. 'Thecombinationinaclam-shell bucket,
of a pair of scoops pivoted on a lower rod, and
links running from thescoopstoan upperrod,
a flexible connection between the two rods, a
rotatable member for winding the same up to
draw the two rods together and close the
bucket, a series of idler-sheaves carried by
said member, and a supporting-sheave car-
ried by said upper rod, substantially as de-
seribed, -

23. A bucket having a pair of scoops com-
bined with a rotatable spindle, mechanism
driven thereby for closing the bucket, a pair
of radial members rigid with said spindle, an
annular row of idler-sheaves carried by each

member, and a pair of stationary guards rigid

with one of the scoops and each extending
partly around one of said rows of idler-
sheaves, substantially as deseribed.
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29. Ina bucket, in combination, a support-
Ing - bar, a housing consisting of vertical
plates secured to said bar, a supporting-
sheave journaled between said plates, pivoted
seoops, links econnecting them with said bar,
and a flexible connection between said bar

and the pivot of the scoops, substantially as

described. |

30. Ina bucket, in combination, a support-
ing-bar having flat sides intermediate of its
ends, a palr of parallel plates lying against,
sald flat sides and bolted thereto, a'sheave

housed between said plates, and a bucket-

body depending from said bar near its ends,
substantially as described.
31. Ina bucket, in combination, asupport-

ing-bar, a pair of parallel plates secured to op-

positesidesof said bar,a pair of eross-plates se-
cured to the ends of said parallel plates, a sup-
porting-sheave housed between said plates,
gulde-sheaves carried by said bar and said
eross-plates, and a bucket-body depending

from said bar, substantially as described.

- 32. In a bucket, in combination, a housing
consisting of a pair of parallel plates and a

pairof eross-platessecured at the ends of said

parallel plates and projecting therefrom, a

supporting-sheave within said housing, a sup-

porting-bar secured to the housing, an axle
carried by said cross-plates,two pairs of guide-
sheaves, each pair being carried one member
by said bar and the other by said axle, and a
bucket-body depending from said bar, sub-
stantially as described.

In testimony whereof I hereunto affix my

signature in the presence of two witnesses.
GEORGE E. TITCOMI3.

Witnesses:
- TV V. HETZEL,
W. J. PANCOAST.
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