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'CHRISTOPHER T. FINLAYSON, OF DENVER, COLORADO, ASSIGNOR TO THE
LESCHEN & SONS ROPE COMPANY, OF ST. LOUIS, MISSOURI.

TRAMWAY-TERMINAL.

SPECIFICATION forming part of Letters Patent No. 666,267, dated J an’uéry 22, 1901.

Application filed October 27, 1399,

serial No, 734,979, (No model.)

To all whom 1t may conceri:

Be it known that I, CHRISTOPHER 1. FIN-
LAYSON, a citizen of the United States of
America, residing at Denver, in the county
of Arapahoe and State of Colorado, have in-
vented certain new and useful Improvements
in Tramway-Terminals; and I do declare the

following to be atull, clear, and exact deserip-

tion of theinvention, such as will enable oth-
ers skilled in the art to which it appertains
to make and use the same, reference being
had to the accompanying drawings, and to the
figures of reference marked theleon which
form a part of this specification. |

My invention relates to improvements in
wire-rope tramways; and the objects of my
invention are, first, to provide an endless
double-rope bucket-tramway with loading
and dumping terminals, one rope of which is
a stationary bucket-supporting rope on which
the bucket runs and the other is a traction
and bucket-movingrope which automatically
picks up a standing bucket at a predeter-
mined point at each terminal and carries it
to the opposite terminal and leaves it at a
predetermined point and picks up the stand-
ing bucket which is at a short distance from
the oneitleaves when the one 1t has just left
is moved to the standing position and is either
loaded or dumped as the buckets are at the
loading ordumping terminal; second, to pro-
vide terminals for wire-rope tramways hav-
ing means for releasing the buckets from the
traction-rope and for catehing and holding to
them and successively retarding their move-
ment until they stop at a predetermined
pointv; third, to provide positive operating
mechanism for stopping and holding a bucket

at a predetermined point as 1t runs off the

standing rope onto the tracks of the termi-
nals; fourth, to provide means for automat-
ically grasping the rope-clip of each bucket
at the predetermined point at which theyare
stopped and held on entering the terminals
and for holding the clip until 1t 18 automatic-
ally locked to the standingloaded or dumped
bucket, as the case may be; fifth, to provide
positively-operating mechanism forgrasping,
holding, and moving said buckets and for
positively retarding the movement of the

bucket coming onto the terminal tracks to be |

'''''''

loaded or dumped during its movement from
its first stopping position to its final stand-
ing or loading and dumping position and for

pobwlvely and automatically accelerating the

movewment of the loaded or dumped buekeb
from its standing position until it attains the
speed of thetraction-rope and is locked to the
rope-clip that leaves the incoming bucket,
thereby insuring the positive releasing of the
rope-clips from each bucket as 1t enters each
terminal, positive stopping of each bucket at
a predetermined point until the ¢lip just re-
leased fromn 1t registers in the lock of the
bucket at the loading or dumping station,
positive movement of both buckets at each

55
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terminal, the one at the loading or dumping

station on its way out and the one just in to

| the standing-point to be loaded or dumped,

positive accelerating movement of the loaded
or dumped bucket from the standing, load-
ing, or dumping point and positive holding
to it and movement of it until it is locked to
the rope-clip, and positive holding and mov-
ing of the bucket just in independent of the
traction-rope from its first stopping position,

70

75

and a positive retarding movement of this

bucket to the standing, loading, or dumping
position in order that the standing bucket
may be out of its way and that both may
move in relative unison while the rope-clips
are unlocked from and leaving one and eu-

30

gage with and are locked tothe other whilethe

traction-rope is moving continuously and the
buckets are loaded and dumped, and, sixth,
to provide means for dumping the buckets
automatically. Iaccomplishtheseobjects by
the mechanism illustrated in the ACCOmpany-
Ing drawings, in which-—

Flﬂ*me 1 is a plan view of the unlmdmﬂ*-
ter mmdl with some minor parts of the buck-
ets broken away and some other parts left off
to avold confusion at the dumping and clip-
release stations. Fig. 21s a side elevation of
Fig. 1. Fig. 3 is an end elevation with the
frame of the terminal and the bucket-pendant
shown partially in seetion. Iig, 4 is a frag-
mentary perspective view of the dogs a,nd

‘their supporting-slides that engage the rope-

clip when it enters either terminal and that
keep in engagement with the c¢lips while they
leave one buukeb and pick up another and as-
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sist in governing the movement of the buckets
relative to one another. Fig. 5 1s a front ele-
vation of these clip-engaging dogs. Iig. 6 1s
a perspective view of one of the clip-engag-
ing dogs. I'ig. 7 1s a cross-section of Ifig. 4
on line A. Fig. 8 is a plan view of a portion
of a terminal, showing the clip-slide and
bucket-slide that engage the ¢lip and buck-
ets as they come in off the line. [Iig. 9 1is a
side elevation of Fig. 8. Fig. 10 is an end
elevation of Figs. 8 and 9, showing in addi-
tion a complete bucket in elevation. Fig. 11
is an elevation of the clip-guide of the ter-
minals, showing a weight rope-pulley secured
thereto. Fig. 12 is a perspective view of the
inside lever of the bucket-clip illustrated in
Figs. 8 and 9. Kig. 13 is a perspective view

of the outside lever shown in Figs. 8 and 9.

Fig. 14 is a perspective view of the bucket-
accelerating device and its supports. Fig 15
is a perspective fragmentary view of the exit
end of the clip-guides, showing the releasing-
dog raised above the c¢lip by engaging the pin
and releasing the slide from it. Fig. 16 is a
perspective view of the slide and dogs of the
bucket. |

Similar numerals of reference refer to simi-
lar parts throughout the several views.

Referring to the drawings, each of the ter-
minals comprises a structure framed together
of heavy timbers, of which the numeral 1 des-
ignates the sills, 2 the posts, and 3 longitudi-
nal ties. Upon the ties ¢ross-beams 4 are se-
cured at intervals, to which an upper track 5
and a lower track 6 are secured by brackets
7. The tracks curve concentrically around
a horizontally-arranged rope-gripping wheel
8, that is supported by a vertical shaft 32,
which is journaled in suitable boxes 9, which
are secured to cross-ties at the outer end of
each terminal. Theterminalsare designated,
respectively, as ‘*loading” and ‘““dumping?”
terminals. The loading-terminal is almost
always placed in a plane above the dumping-
terminal and may be placed any distance from
a few hundred feet to several miles from the
dumping-terminal. Thestationary and trac-
tion ropes extend from one terminal to the
other, being supported at suitable intervals
by derricks. Theloaded buckets are attached
to the traction-rope 11 by clips, and where
the difference in height between the termi-
nals is sufficient the buckets run down the
stationary ropes 10 by gravity, moving and
carrying the traction-rope 11, to which they
are attached by said clips, along with them.
The traction-rope, which is endless, enters the
terminals over the sheaves 11% and passes
around the grip-wheel 8. The speed of the
traction-rope, and consequently of the buck-
ets, 1s governed by means of any suaitable
brake mechanism which may be attached to
the shaft of the grip-wheel. There are two
stationary ropes 10, one on each side of each
terminal. They are, however, considered as
one rope, as they forin, with the tracks 5, an

i Figs. 10 and 16.)

and each rope passes into each terminal
through a sleeve 12, secured to the ends of
the top side ties 3 and 1s secured to them or
to any convenient.part of the frame structure
comprising theterminals. The traction-rope
is provided with clips 13, spaced at about
equal distances apart, which are adapted to
be locked to the buckets. The number of
these clips depends on the number of buckets
the trammway is to have, which is governed by
the tonnage or the material 1t is desired to
transport overit. Each of the clips 1318 com-
prised of two eyes 14, which are folded over
the rope, theirinner surfaces being preferably
ecrooved spirally to register over the spiral
lay of the strands of the rope. These eyes
are riveted to a T-shaped member 15, the
stem of which contains an enlarged round
head portion 16. T'he traction-rope on enter-
ing the terminals passes intoaclip-guide com-
posed of a Z-shaped member 14* and a chan-
nel member 154, which are arranged a short
space apart, forming aslot between them, into
which the clips pass as the traction-rope en-
ters the clip-guide. The Z member and the
channel member are secured to uprights 155,
which are secured to the tracks 5 and 6 by
washers 15° and bolts 152, Each of the buck-
ets comprises a loading portion or receptacle
174, pivoted to the side frames 17. 'These
side frames extend above the body portion
and converge together at their upper extremi-
ties, where they are pivoted to a cross-arm

18, which is ecarried by the trolley-wheels 19,

These wheels run on the track 5 and station-
ary ropes 10 and carry the weight of the
bucket and its load. A bar20extends across
the pendants of the bucket. IFrom this bar
two opposite angled mnembers project and are
arranged with the outer members of their an-
ole turned toward and facing each other, but
separated enough to form a slot between their
angled edges,which will admit freely the stem
of the elip 13 and also a slot between their an-
oled edges and the adjacent side of the bar
of which they form an integral part. (See
The head and stem of the
¢lip 13 enters the said slot. The head of the
clip is secured at the ceunter of the grip by
two dogs 22 and 23, which form part of the
orip. They are pivoted on each side of the
center of the channel and move in a hovizon-
tal plane. (See Ifig. 16.) The dog 22 at the
end of the channel at which the ¢lip enters is
controlled by a spring 224, which 18 secured

| to the adjacent pendant, and the c¢lip in en-

tering engages and pushes it back until it
passes it. I'he opposite dog 23 is normally
locked in the path of the clip by a vertical
slide 24, which slides up and down a short dis-
tance on a central vertical bar 25, which 1s
attached to the cross channel-piece 20 and to
a cross-bar 254, connected with the pendants
17. At the lower end of this upright bar a
sheave 252 is pivoted, that bears on the un-

der side of the lower track and holds the

endless track for the trolley of ‘the buckets, | bucket from swinging out as ‘it rounds the
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end of the terminal.
this slide 24 I form two slots 26 and 27, into
which projects from each dog 22 and 23, re-
spectively, a pin formmed on the ends of the
dogs. The object of these slots is to posi-

tively lock the said dogs in the channel on

each side of the head of the ¢lip and to re-
lease first one dog and then the other, so
that the ¢lips cau enter and leave the chan-
nel - piece 20 of the buckets at the proper
times and places. ©Of these two slots 26 1‘{3
ceives the pin of the spring-controlled dog

This slot is enougn wider at its lower end to
allow the pin of this dog 22 aud the dog itself
full freedom to move vack out of the elip-
orip’s channel when the head of a clip enters
the channel and comes in eontact with 1t, as
seen in Kie. 16, in which the slide is repre-
sented as raised to 1ts fallest height, in which
position the dog 2218 unlocked. The slide 1y
raised automa.mmlly, as will be explained
hereinafter. Now when the head of a clip
enters the c¢lip- n*aip"s chaunnel it collides or
strikes the dog 22, and as the slideis at the
top of 1ts movement the pin of this dog 1s1n
the wide portion of the slot 206, and 1t can
inove back, and 1t is pushed back by the
head of the clip as it strikes it and passes it,

compressing the spring of the dog as it moves

the dog, when it immediately springs into the
channel again into i1ts normal position, as
shown in Kig. 16. The slot 26, however, 1s
narrow at itstop, and whensthe slide is down
the narrow part of the slot registers over the
pin of the dog 22 and the dog 18 locked
agalnst backward movement out of the chan-
nel. The slot 27 on the other side of the
slide, which is seen 1n Hig. 10 through the
slot 26, is a narrow slot and 1s just wide
enough throughout its length for the pin of
the dog 23 to move freely in. This slot 1s
straight from its top to just below the center
of the length of the movement of theslide,
from which point it deflects away from the
dog 23. Now when the slide 1s down in 1ts
normal position this dog 2518 locked and can-
not be moved out of the channel, but when
the slide 1s raised the pin follows the slot,
which atits lower end is deflected away from
the channel, and the pin and dog are moved
back out of the channel and out of the path
of the head of the clip—that 1s, the slide,
through the medinm ol the slot 27, moves the
dog 23 out of the channel and consequently
out of the path of the head of the rope-clip;
but the dog 22 is engaged by and 18 moved
back out of the channel by the head of the
rope-clip asit passes through the channel, and
when the slide is down both dogs are locked
by their respective slots against any back-
ward movement whatsoever., Consequently
when the head of a clip gets into the channel
between these two dogs and the slide 1s down
it is locked tothe elip-grip and when the slide
is up as far as it wil 1 oo both dogs are re-
leased, and when 1t 18 mﬂv hall-way up the

dog 22 is released, but the dog 23 is locked. | threaded to the pivotal serew 37 of the msu:le

S

In the opposite sides of | This slide, the dogs, and the channel I term

the ‘‘elip-grip” of the buckets.

My invention contemplates the automatic
releasing of a clip from each bucket as the
bucket moves along the side of the terminals
as 1t comes into efmh terminal and the lock-
ing of each bucket to the next eclip on the
traction-rope as 1t comes along without stop-
ping or diminishing the speed of the rope. 1
preferably carry out this feature of my in-
vention in the following manner: |

Alongthatsideof eachterminal the buckets
come in on I arrange two rods 23 and 29, spac-
ingthem ashortdistanceapartand farenough
from the tracks to allow the buckets to pass
between them and the rods. The ends of
these rods are bent at right angles and ex-
tend to and are bolted to the curved trusses
30 and 31. Hach truss consists of two plate
members bolted together at one end, and
their free ends are bolted to the opposite sides
of the adjacent tie-beam. A pin 32 projects
from the back of the vertical slide 24 and is
arranged to move freely between the rods as
the buckets enter the terminals. The end of
the lower rod is separated from the end of the
upperrod and is bent downward from the up-
ner rod to form an upward-inclined plane at
the end the pins of the buckets enter between
them.
other for a short distance, when they both
deflect down a distance sufficient to move the
slide down about one-half of its travel. They
again extend horizontally a short distance
parallel with one another, and then again de-
flact downward enough to move the slide
down the rest of its downward travel. Con-
sequently when the pin of the slide first en-
ters between the rods and travels up the in-
cline of the lower rod the slide is raised to its
full height and both dogs are released, and
the dog 23 is drawn back out of the path of
the clip, allowing the ¢lip to pass out of the
orip and the bucket to slow up with the slide
at 1ts highest limit. Its pin 18 then on the
level portion between the rods and with the
dog 23 outof the channel of the grip and the
spring -controlled dog 22 free to be moved
back by the next clip coming along. At the
point where the buckets come to rest there
are two slides 33 and 34. These slides are
both arranged to slide ou the vertical member
of the Z member of the clip-guide. Each of

the said slides comprises a bloeck-shaped mem- -

ber having a slot throagh it, which fits over
the vertical portion of the top of the clip-
guide 14*. These slides extend down on the
back side of the £ member, and a bar 32* is

secured to each and lies up under the edge.

of the horizontal portion of the £ member.
The slide 33 has a projection 33" on the rear
end extending over the top of the clip-guide,
to which are pivoted two levers 35 and 36,
(shown plainly in Figs 8, 9, 10, 12, and 13,)
one lever being pivoted over the other, the
pivotal screw 36* of the outer lever being

The rods then are parallel with each
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lever. The lever 36 extends beyond the end
of the lever 35 and comprises a thin blade
with a head portion 38, that extends laterally

from the body of the lever over the edge of
the clip-guide. The extreme end of this
lever is beveled upward and is adapted to
engage and slide np the inclined block 387,
which is secured to the top member 14* of
A square recess 39 is formed
in the under side of the head of this lever,
commencing from the point where the head
joins the body. This recess is large enough
to receive and fit loosely over the top of
a projection 40, formed on the top of the
orip members of the bucket. The lever 35
comprises a thin blade having at its end
a laterally-extending blade 354, which pro-
jects over the edge of the clip - guide and
which extends up backward from the end of
the lever at an angle and forms a backward-
sloping inclined plane. The projection 40
engages the under side of this inclined blade
and raises 1t as the projection of the grip
passes under it. After the projection 40 of
the bucket has passed under the lever the le-
ver drops down behind it. The projection is
thus confined between the two heads of these
twolevers, and the bucketis held by them and
must move as they move. The slide 34 lies
in front of the slide 33, but close up to it.
The slide 34 contains a recess, in which are
pivoted by a pin 41 two clip-engaging dogs
42 and 43. These dogs are placed side by
side and project through the open back of
the clip-guide over the rope and clip and
have at their free ends a thin depending por-
tion 43*, which has an open space at the cen-
tral portion of each toallow a space between
the opposite ends of the two dogs large
enough for the rope-clips 13 to rest loosely
in, which permits the depending end por-

tious to drop down by each side of the clip,

thus attaching the slide 84 to the clip. The
depending portions of the dogs project paral-
lel with their pivotal pin beyond the body of
the dogs, and their lower edges are beveled
upward to form inclined planes,which allows
the clip as it comes along to raise the first
dog and pass under it and allows the other to

be raised by contact with the pin 44, secured

to the member 144, at the end of the move-
ment of the slide, as shown in Fig. 15, which
releases the clip after it has been locked to

- a bucket, as will be explained hereinafter.

55
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Each of the two dogs 42 and 43 has an up-
ward - extending projection 45, that abuts
against the back of the slide 34, and thereby
acts as a stop to define the downward move-
ment of the dogs. A bifurcated spring 46 1s
secured to the slide, and its ends bear on the
two dogs and hold them down in position to
receive the clips, as shown in Figs. 4,7, 8, 9,
and 10. These two slides, with their levers
and dogs, constitute the bucket-receiving
and positive moving and operating mechan-
ism while the ¢lips are changing from one

665,267

being loaded and dumped. There 1s always
one bucket standing at the dumping-station
47, and when a bucket comes in its ¢lip is re-
leased at the clip-releasing station 474, and
at the same time it ‘becomes attached to the
dogs of the clip-slide 34, and at the same time

the levers 36 and 35 engage the projection 40

on the bucket, these three events taking
place at substantially the same moment, and
as the clip and rope move continuously the
bucket slows up, and the clip moves on and
carries the clip-slide along with 1t along the
top edge of the clip-guide. As the clip-slide
34 moves it carries the lever 49 with it also, as
this lever is pivoted by a pin 50 at one end
to ears 51, formed on the edge of the clip
next to the bucket-slide. (See Figs. 1and 3.)
This lever 49 extends to the opposite side of
the terminal, where it is pivoted to a lever

52, which extends back to the clip-guide side

of the terminal, where 1t is pivotally attached
to supports 53 and 54-by a vertical cross-
shaft 55, forming part of its end. The sup-
ports 53 and 54 are secured to the longitudi-
nal ties 3.

About midway of the lever 52 there is a
lateral extension 506, to which 1s pivoted a
lever 57, which has at its end that pivots to

the extension 56 a curved portion 43, that

curves away from the extension 56. In this
curved portion and up the lever a short dis-
tance thereis a curved slot 59, through which
the pin 60 loosely depends from the end of
the extension 56, to which it is secured. At
a4 short distance above this slot a lever 61 is
pivotally attached to the lever 57 by a pin 62.
This lever 61 extends to and is pivolally se-
cured at its opposite end by a pin 63 to the
lever 52 at a point opposite the extension.
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The opposite end of the lever 57 1s pivotally -

secured by a pin 64 to the ears 65, which are
formed on the bucket-stide 33 directly above
the ears 51 on the ¢lip-slide, the two pairs of

ears being arranged on their respective slides

to stand vertically over each other, as shown
in Figs. 1 and 8. A rope (5% is attached at
one end to the lever 57 and passes over a
sheave 655, which is pivotally secured in a
bracket 659, attuched to the guide-frame 15°,
and then passes over a sheave 65", which is
pivotally secured to a bracket 65" on a cross-
bar of the terminal. A weight 65%1s secured
to the opposite end of the rope. 'The move-
ment of the clip-slide and lever 49 along the
ouide moves the levers 52 and 57 to the posi-
tions assumed by these levers in the dotted
lines 1in I1g. 1, the clip-slide not stopping un-
til it reaches the opposite end of the clip-
guide and the bucket-slide and the incoming
bucket notstopping until it reaches the stand-
ing or dumping position 47 otf the buckets.
The" levers work as follows: T'he lever 49
draws the levers 52 and 57 after it. The le-
ver 49 and its slide travel at the same speed
as the clip that is held by its dogs; but the

lengths, forms, and relations of these levers.

bucket to another and while the buckets are | are such that while the clip is unlocked from
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the incoming bucket and the bueketiscaught | the outside longitudinal ties.

by the levers of the bucket-clip without its be-
ing stopped or slowed down by the bucket-
slide, which starts to move at substantially
the same speed the incoming bucket is niov-
ing at and starts at the same instant the
bucketenters between itslevers,asitistnoved
instantly by the e¢lip-slide, which is itself
movedat thesameinstant ’r‘mlopo clip leaves
the incoming bucket. As the releasing of
the rope- elip from the bucket, the catching
or grasping of the 1ncoming blwkﬂ’r and the
locking of the rope-clip to the clip- ‘alldﬂ take
place at substantially the same instant, and
consequently both slides commence to move
at the same instant; but the movement of the
Incoming bucket from the time the bucket-
slide gets well under way is successively re-
tarded until it is brought to a standstill at the
dumping - station. The movement of the
bucket-slide 1s much slower than that of the
¢lip -slide, whiech moves along the guide at
the same speed as the rope. The cllp slide,
as 1t moves along the guide, engages the cam-
lever of the accelerator, which starts the
accelerating - arm and moves the standing
bucket along, but so slow at first that the
clip-slide overtakes 1, and then the head of
the rope-clip enters the clip-grip channel of
the bucket by pushing aside hhe dog 22, which
1s still unlocked, as the slide 24 has moved
down only one- hdlf of its travel at the cen-
tral deflection of the unlocking-rods 28 and
29. The dog 23 1s, however, locked in the
channel in the path of the c¢lip, as the slide
24 has been moved down by its pin 32 mov-
ing from the first deflection in the rods 28
and 29, as the bucket now in the standing
position was previously moved up to its stand-
ing position by a previous action of the clip
m}d bucket slides. This downward move-
ment of the slide 24 is about one-half of its
full downward movement; but 1t issufficient
to move the stem ot the positive moving dog
23 into the vertical portion of its slot 27,
which moves 1t into the path of the elip and
holds it there. At this time the bucket and
rope clip and the clip-slide are traveling to-
vether and pass the ends of the deflecting-
rods 28 and 24, the downward deflection of
which at the end moves the pin 32 and the
slide 24 of the bucket-clip-gripping device
down to its lowest position, which brings the
pin of the dog 22 in the narrow part of the
slot 26 of the slide 24 and locks it against
backward movement, which locks the head
of the rope-clip securely to the bucket. A
second or two later the clip-slide reaches the
releasing-pin 44 and is detached from the
rope-c¢lip and is drawn back, together with
the bucket-slide, to 1ts starting-point by the
weight 65",

The buecket-accelerating device comprises
the actuating-lever 638, the bucket-carrying
arm 69, the supporting-bucket 70, and the
horizontal support 71. The buackel 70 ex-

On each end

of the bracket vertical bearings 72 and 73 are

-formed. To the bearing 72 oue end of the

carrying-arm is bolted pivotally by a bolt 74,
and one end of the lever 68 is bolted to the
bearing 73 by a bolt 74%.  The carrying-arm
rests on the horizontal bar 75, which Is se-
cared to supporting-bars 76 by the screws 762,
The bars 76 extend downward and are bolted
t0 the adjacent tie-bheam. The segmental
supporting-bar 71 is seenred to the top of the
bar 75 by screws 77, but is raised enough
above 1t by collars 78 to allow the bucket-
carrying arm to slide freely under it. The
cam-actuating lever 68 rests and slides on this
segimental Suppmt Upon the bucket-carry-
ing arm back of the lever 68 a vertical shoul-
det' 79 is formed either by attaching an an-
gled iron to the top of this arm or by fonnm_ﬂf'
the shoulder as an integral portion of it. A
rope 80 is secured to the arm 69 and extends
over a pulley 81, secured to a bracket 814,
which is attached to the adjacent cross-tie.
A welght 82 is fastened to the end of the rope
80. l‘he cam portion of the lever 68is formed
with an outward - curved portion 802, that
starts with an abrupt curve 80% at its pwotal

end and blends into a straight portion 80°

that terminates near the end of the lever.
This curved portion 80* rests against the ver-
tical shoulder 79. Adjacent to the free end
of this lever a spring-buffer composed of the
rod 83 projects loosely through lags 84 and
844, which projeect vertically from the top of
the support. A head 851s formed on the end
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of the rod 83 that bears on the farthest side

of the lug 84* from the lever 68. The oppo-
site end of the rod bears against the front
edge of the lever. A spring 85" surrounds
the said rod 83 and bears at one end on the
inside of the lug 85* and is secured at the op-
posite end to the rod. The weight 82 draws
the carrying-arm 6Y and lever 68 toward the
buffer-rod, and the vertical shoulder 79 bears

against the cuarved portion of the actuating-

lever 68, while the free end of the latter bears
acainst the buffer - rod which receives the
shock of the return movement of the acceler-
ating device. The buffer also defines the sta-
tionary position of the bucket-carrying arm.

105
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The bucket-carrying arm 69 has on 1ts end -

a head 86, that is provided with a sleeve 86°,
which 1s fitted to slide a short distance back
and forth on the arm. A slot37is made cen-
trally in the head wide enough to receive
loosely a depending lug 33, formed on the
under side of the Ghmmel -piece 20 of the clip-
agrip of the bucket. The head extends later-
ally from each side of the slot in backwardly-
curved portions, which allows the lug on the
bucket to slide along them and push the head
back until it lepS into the slot. A lug 8§7*
depends trom the under side of the Sleeve por-
tion of the head, and a similar lug 89 depends
from the under side of the carrying-arm. A
rod 90, having a head portion 91, extends

tends across the terminal and is seenred to | loosely through the lag 874, with its head por-
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tion normally bearing on the outside of said | rope has nothing to do with the bucket-slide

Ing. This rod extends to and is secured to
the lug89. Anexpansion-spring 92 surrounds
the rod between the two lugs and constantly
presses the head of the carrying-arm against
the head of the rod.

The pin 67 on the under side of the c¢lip-
slide when it engages the lever 68 moves the
bucket-carrying gripping-arm 68 a short seg-
ment of a cirele by forcing it against the
shoulder 69 as it is pushed back by the pin.
This starts the bucket along, gradually 1n-
creasing its speed as the increased size of the
curved portion of the lever 67 comes in con-
tact with the shoulder as the lever is pushed
back until the bucket is moving about as
fast as the c¢lip and rope, which enables the
clip to take it from the accelerator without
any shock on the rope. The clip-slide 354
travels on with the bucket until it reaches
the pin 44 in the end of the clip-guide, when
the inclined end of the dog 43 runs up on the
pin and raises the dog anov the c¢lip, thus
releasing the c¢lip from the slide.
the arm 49 has drawn the arm 57 along after
it and caused the arm 57 to move the bucket-

slide and its levers, which are locked to the

incoming bucket, to move it to the standing,
loading, or dumping position. When the ac-
celerator leaves the outgoing bucket, the
former swings back underthe influence of the
weight against the bumper to the center of the
standing position, and the incoming bucket
pushes back the head on the carrying-arm
until the depending lug of the bucket regis-
ters with the slot in the head, which then
springs forward and is attached to 1t.. Just

before this action takes place the lever 36

runs up the inclined plane 38* and moves
along 1ts top, and the bucket is released from
the bucket-slide and stops, but is now inthe
grasp of the accelerator. The movement of
the bucket just before it reaches the stand-
ing, loading, or dumping position and just be-
fore the accelerator swings back in that po-
sition to receive and catch the incoming
bucket is very slow, as the curved end and
curved slot of the lever causes it to swing
slowly on its pivot with but little forward
movement.
from the clip-slide at substantially the same
time that the incoming bucket is brought
toand released at the standing, loading, or un-
loading position.

The bucket& are not connected to the slide
34; but they are connected to the slide 33
from the time they enter the terminal and
run to the point where the levers 35 and 36
of the slide 33 engage the member 40 of the
buckets. 'The slide 3‘3 to which the buckets
lock when they run into the terminal, i8 not

attached orsecured toorinany way connected

to the moving rope 11. Itisconnected to the
lever 57 and to no other lever and 1s moved
solely by the lever 57 through the medium of
the levers 49 and 52 and the lmeml extension

Meanwhile

The outgoing bucket is released

33. The c¢lip- sllrle, 34, however, is the slide
that becomes attached to the mnnmﬂ' rope
by means of its two dogs, one of which is
raised up as the rope-clip passes under it and
then drops down behind it, while the other
dog lies in its path and the clip runs against
it and moves the clip-slide with 1t without in
the slightest degree slowing up the speed of
the running rope, as the slide 1s very lightin
comparison with the load of buckets and ma-
terial that moves the running rope. Conse-
quently the clip-slide is picked up quick and
starts off across its slideway and continnes
throughout the whole of 1ts travel at the same
speed as the running rope, and as it moves
along its slideway 1t dmgb the lever 49 after

1t and the lever 49 drags the end of the lever

52 that is pivoted to 1t “after it, and lever 52,
through its extension 56, p_ushes the lever 57,
and consequently the bucket-slide which is
attached to the lever 57, also along the slide-
way after the clip-slide which scooted off
ahead of it when the clip picked it up; but
the relation between the movements of these
said levers is such that the lever 57 1s moved
in such a path that it starts the bucket-slide
and the bucket it is locked to at about the
same speed and at the same time that the
bucketrunsinto the bucket-slide andislocked
to it, and also starts it out with the momen-
tum, so that the bucket when it runs into the
bucket-slide does not stop, and the bucket-
slide does not stop them.

and their momentum carries them along after
the rope-clip is disengaged from thein. The
arrangement of the bucket-slide is such, how-
ever, that they cannot pass it without lock-
ing to it; but as the bucket-slide 1s started
:;Lloug the guideway by the rope-clip at the
same moment the bueket runs into it the in-
coming bucketsarenotstopped by the bucket-
slide or slowed down until the bucket-slide
has moved a little way, when its actnating-
levers gradually retard its speed until 1t is
brought to a stop, and this is the function of
these two slides and the system of levers.
The instant the rope-clip i1s released from a
bucket it moves away from it as the bucket
commences to slow up, and at the same 1n-
stant it is released from the bucket i1t be-
comes attached to the rope-clip and moves
away from the bucket and takes the clip-slide
with it, and the instant the c¢lip-slide moves
the levers lengthen or straighten out and
move the bucket-slide, and the levers move in
such paths that the movement of the bucket,
and the bucket-slide to which it is attached
is continuously retarded or slowed up, and
by the time the clip-slide has arrived at its
releasing-pin 44 the bucket-slide has arrived
at the dumping-station and with the bucket,
but slowed up to a dead-stop by gradual
and constant retarding movement, which is
produced by the running rope, the rope-clip,

- 56 of the lever 52. Consequently the running | and the clip-slide through the medinm of

The buckets are
filled with ore when they run in off the line,
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these levers and the bucket-sitde. The 1n-
stant the clip-slide strikes its releasinyg-pin
the weight and rope-pulley on the lever 49
pulls it and the clip-slide back on the slide-
way, and the levers simply fold up again and
both slides move back in the same relative
orderthey moved forwardin. Thereisalways
a bucketatthedumping-station; but the ¢lip-
slide instead of avoiding itengages the bcket-
accelerating cam-lever and moves the accel-
erating-arm. The accelerating-arm attaches
to and holds every bucket at the standing
station before the clip-side 1s started on &
forward movement by a rope-clip by means
of the depending pin 067 on the clip-slide,
which strikes against the cam-lever. The
cam-lever moves the accelerating-arm,which,
having hold of the bucket, starts and carries
it along and accelerates its movement until
it is moving at nearly the same speed as the
rope-clip, therunning rope, and the ¢lip-slide,
during which time the e¢lip 1s locked to it.
Consequently the empty buekets standing at
the dumping-station are not engaged by the
clip-slide, butarecarried along by the bucket-
accelerator,whichismoved throughtheradius
of its sweep by the pin 67 on the clip-side,
and the minufe the clip-shde 1s released from
the rope-clip by the pin 44 the accelerating-
arm swings back and catches the loaded
bucket that has just been brought to rest at
the dumping-station by the bucket-slide.
The clip-slide 34 is fast to the rope through
the medium of its dogs 42 and 43 locking the
rope-clips between them as they enter the
terminus; but this clip-slide does not move
any bucket or pick up any bucket. When a
rope-clip picks up this elip-side 34, the clip-
slide starts along the guide all alone and just
before it reaches the buecket standing at the
dumping - station the nin 67, that depends
from this c¢lip-slide, strikes the lever 63. (See
Fig. 14.) It must be remembered that the
accelerating - arm has the standing bucket
locked in its recess 87, and when the pin 67
atrikes the lever 68 its cam portion bearing
against the accelerating-arm starts the smnd
ing bucket along very slow at first, but in-
creasing in speed until it is going at about
the same speed as the rope. Meanwhile the
clip-slide gains on it and catches up with it,
and the head of the rope-clip enters the clip-
orip of the bucket and the inclined rods 238
and 29 push down the vertical slide of the
bucket and lock it to the rope-clip. All of
this is accomplished before the clip - slide
reaches the releasing-pin 44. Consequently

the clip-slide does not touch the bucket at

the dumping-station or anywhere else, but
actuates the cam-lever 6§, which moves the
accelerating-arm, and this arm starts and ac-
celerates the standing bucker, and the other
buckets or the running-rope are not 1 the
least affected,

The buckets are sucecessively retarded atter
the bucket-slide gets control of them by the
peculiarunfolding movement of the levers 49,

f

1 57, 52, and 61, which are normally folded to-

gether. These levers are so positioned and
connected to one another and so arranged In
relation to the running rope that they uni-
formly retard and slow up the forward move-
mentof the free end of the lever 57, its bucket-
slide, and the bucket it has control of. The
lever 49 is connected to each rope-clip as it
passes through the terminals by means of the
clip-shide, to which 1t 18 pivotally secured at
oneend, and this end iscarried along the clip-
onideway with and by the clip-slide. The
lever 49 pulls the lever 52 aftter it until when

7C
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the lever 49 reaches the end of its stroke they

are unfolded and stand approximately in
nearly a straight line with each other. This
movement of this lever 49 is made at exactly
the same speed as the rope and its elip is
traveling at throughout its entire stroke, be-
cause 1t 18 moved directly by and with the
rope; but the lever 57, which is pushed along
by the levers 49, 52, and 61, 1s so pivotally
connected to these levers 52 and 61 and 1s so
arranged at one end that its opposite free end,
to which the bucket-slide is pivotally con-
nected, is pushed along the clip-guideway af-
ter the clip-slide, but its opposite end, which
is attached to these levers, makes a curved

sweep toward the poirt from which its free

end and bucket-slide started from, the ex-
tension of the lever 52, to which 1ts outer end
is pivoted, carrying it up close to the ¢lip’s
guideway that the bucket and clip slides re-
ciprocate on, or close to the line of movement
of its free en d and bucket-slide. Thiscurved

movement of the outer end of the lever 57,

which connects to the levers 52 and 61 to-
ward and to near the point from which its free
end started and to a point a little way in front
of the starting-point of its free end and of the
bucket - slide, moves its free end and the
bucket-slidealong the guideway atter the clip-
slicle; but at the same time that its iree end
and bucket-slide are being moved forward
it is successively, evenly, and uniformly re-
tarded and slowed up to a stop at the dump-
ing-station, at which 1t arrives at the same
time the lever 49, which moves the levers 52
and 57, arrives at the end of its stroke.
Figs. 1and 2 represent the lower discharge-
terminal. It differs from the upper or load-
ing terminal only by its having a bucket-
dumping mechanism. The upper terminal
has a loading-hopper at one side of 1t, which
is not, however, operated by any device con-
nected to the bucket-operating mechanism of
the tramway. Thestanding rope 10 extends
up from the lower termmal and down from
the upper terminal, as shown at the point
where the standing rope enters the terminal
in Fig. 2. The damping mechanism com-
prises a system of levers and rods arranged
along in front of the bucket-dumping station
for turning the bucket upside down while it;
1s standing at the said dumping-station 47,
waiting for the next ¢lip on the rope tocome
along and pick it ap. 95 designates the
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bucket guard-rail.
curved away from the terminal in order that
1f a bucket is swinging as it enters the termi-

nal the pin 96, which depends from the bot-

tom of it, will strike the curved end and be
cguided between the rail and the terminal.
This rail is integrally connected near its op-
posite ends to depending rods 97, which are
pivoted by a rod 974 about nudway of their
length to one of the ends of a pair of levers

98, the opnposite ends of which are pivotally

secured to a rod 99, thatis supported in bear-
ings 994, that are .seomed to a eross-fie 100,
whlch rests on one of the sills of the termi-
nal. The lower ends of the rods 97 are piv-
otally attached to a rod 101,which joins them
together. Two levers 102 are pivoted at one
of their ends to the rod 101 and at their op-
posite ends are pivoted to a rod 103, that is

journaled to bracket-bearings 104, that are

bolted to the undersideof theadjacent lower
tie-beam of the terminal. The levers 102 are
bent downward from their pivoted ends at
their central portion. Oneend of arope 1044
1s secured to the rod 101, and the rope ex-
tends up over a sheave 1045, that is pivoted
in an oblique plane to a bracket 105, which
1s secured to one of the cross-ties.
posite end of the rope is secured to the end
of an arm 106, that extends from a combined
clatech and cam disk 107, that is lcosely
mounted on the top of the shaft 8* of the
arip-wheel 8. This cam and cluteh contain
a notched clutch in its lower peripheral edge
that 18 adapted to register loosely in a simi-
lar clutch-surface formed in the top edge of
a disk 108, secured just below it on the shaft.
A horizontal cam-surfaceisformed onthe disk
107 by a laterally-projecting portion 1079,
that 1s beveled downward from the lever por-
tion 106 to about one-quarter of the diameter
of the disk and is then straight for about an-
other quarter of the diameter, forminga cam
of the disk. A pin 110 is: oumaled recipro-
catively in bearings 111 at a height that will
allow it to 1*egis1zer with the top of the in-
clined portion of the cam, so that when the
disk is rotated by the shaft the cam and disk
will ride up on top of the pin, thereby rais-
Ing the cam and disk and separating the op-
posing parts of theclutch. The opposite end
of the pin 111 is pivoted to one end of a rock-
arm 112, that is pivoted at its center by a
bolt 113 to the frame of the terminal. The
opposite end of the rock-arm is pivoted to
one end of a lever 114, which extends toward
the rear side of the terminal and is pivot-
This spring
extends from the lever 114 into the path of
the trolley-wheels and across the track of
the buckets, so that they will engage it and
move 1t back away from the track as they
pass it. T'he spring is then bent inward
from the track and wheels and is secured to
a heam 116, that is secured to the top of the
terminal.

The ends of this rail are | lows:

The op- .

lution of the arm and disk,

666,267

The grip-wheel, its shaft, and the part
of the cluteh that is secured to the cluteh
is continuously rotating when the tram-
way 18 running. The w mw‘ht of the levers
of the flum[mw device bnltls the rope taut
and normally holds the arm of the cam and
clutech disk parallel with the longitudinal
ties and pointing toward the lay of the rope.
Now as each bucket rounds the end of the
terminal to go out on the line its forward
trolley-wheel raus into the spring and moves
it back in the dirvection of the arrow 1164,
which rocks theé rock-arm 112 on 1ts center
and moves the pin 111 back in the direec-
tion of the arrow 117 from under the cam of
the cluteh, allowing the disk and cam to drop
onto the disk below and the two ecluteh-sur-
faces to mesh together and swing the disk
and its arm amlmd with the grip- wlwel in the
direction of the arrow 118, its arm drawing
the rope withit, raising the dumping ﬂ—levers
and as they swing upon the rods 103 and 03
they turn the lm(*k@t upside down, as shown
in dotted lines in Fig. 3, by the time the le-
ver has made a lmlf—revolutiﬂn, and lowers it
again after it passes the center noiselessly
and without allowing it to drop. As soon as
the trolley passes the spring 115 the said

spring moves by its elastic tension out into

its normal position and in doing S0 moves
the pin back into the path of the cam, which
engages the pin at the last quarter of the revo-
and as the cam
rides up on the pin the £W0 clutch-surfaces
are separated and the disk and its arm stop
ab the end of its revolution.

sSome of the elements of the bucket-dump-
ing mechanism and also some of the other
parts, notably the rods for raising the slide
of the bucket, the bucket, and the ropes and
clip-guide, were p‘ttemed to me September
19, 1893

Havi ing desceribed my invention, what I
claim as new, and desire to secure by Letters
Patent, 1s—

The combination with the clip-gunide, the
bucket and the rope-clip of a slide arranged
to reciprocate alongone side of said terminal,
two levers pivoted to sald slide and arranged
side by side, having a space or recess between
the ends thereof, a projecting lug on said
bucket adapted to move underone leverinto
sald recess as the bucket moves along the
terminal, and means 111(3111d1ng levers oper-
ated by said rope-clip for moving said slide
and bucket a predetermined distance along
sald terminal, substantially as described.

- 2. In a tramway-terminal the combination
with the traction-rope, the clipand its guide-

way, of a slide mounted to reciprocate along

the side of said terminal parallel with said
clip, two dogs pivoted side by side in said
slide and extending into the path of said
rope-clip and arranged so that when a elip
enters sald terminal it will raise one dog and
pass under it, which will drop behind it and

The operation of the dumping is as fol- | so that the 6Wo dogs will rest one on each
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side of it, and a spring for normally holding
said dogs in the path of said elips, snbstan-
tially as described.

5. In & continuously-running wire-rope-
tramway terminal, the combination with the
traction-rope, the rope-clip and the bucket,
of means for positively grasping and moving
the buckets while the buecket-holding rope-
clips are changing from the incoming bucket
to the loading or dumping outgoing bucket
comprising a rope and clip-guide, a slide re-
ciprocally mounted on a guideway parallel
with said rope, levers secured thereto ar-
ranged and adapted to grasp the incoming
bucket as the elip leavesit, a second slide re-
ciprocally mounted on said slide-guideway,
spring-controlled dogs pivotally attached to
sald slide and projecting into the path of said
¢lip, one of which is adapted to be raised by
sald clip as it passes by it and to drop down
behind 1t, and the other is adapted to be
pressed against 1t by said dog and said slide
moved along by it on said guideway, a pin
in the path of said dog at the end of its travel
arranged to be engaged by and to raise said
dog and to release said slide from said elip, a
lever pivotally attached to said slide at one
end and at its opposite end to one end of a
second lever, the opposite end of which is
plvotally secured to a bearing secured to the
terminal, a third lever pivotally attached to
sald last-named lever at one end and at its
otherend to said bucket-slide and means con-
nected with said lever whereby when said
clip moves- said clip-slide and its lever the
bucket-siide moves the incoming bucket at a
retarded rate of speed to the loading or dump-
1ng station, and means including a rope and
welght for returning said slides to their nor-
mal positions, substantially as described.

4. In a wire-rope tramway having a bucket
normally standing at the loading and dump-
1Ing station and a continuously-running trac-
tion-rope, the combination with the terminal
irame, the traction-rope, the rope-clips and
the buckets, of means for moving the incom-
ing bucket after the clip leavesit to the load-
ing or dumping station, comprising a clip-re-
celving channel on said bucket adapted to
receive sald clip, dogs pivoted in said chan-
nel on each side of said eclip and adapted to
confine said clip in said channel, means in-
cluding a slide for manipulating said dogs to
release sald c¢lip from said channel, a pin pro-
jecting from satd slide, guide-rods arranged
to engage said pin and to raise and lower said
slide to admit and release said elip to and
froin said c¢hannel and to lock it therein, a
gutdeway for said clip and traction-rope, a
clip - slide mounted to reciprocate on said
slideway, spring-controlled dogs pivotally se-
cured to said clip-slide and arranged to pro-
ject normally into the path of said clips and
arranged to receive the c¢lip between them
and to loosely attach said clip to said elip-slide
as the clip enters the terminal, a bucket-oper-

S

| euideway, levers arranged thereon to be en-

onged by and to grasp each bucket loosely as
1t enters each terminal, and means including
a bucket-accelerating device and a series of
levers pivotally attached to said clip and

| bucket slides and to each other for starting

and gradually accelerating the standing, load-
ing or dumping bucket on its trip from one
ferminal to the other and for locking the rope-
clip to it and for positively retarding the
movement of the incoming bucket until the
outgoing bucketisoutaof the loadingor dump-
Iingstationand for moving the incoming buek-
ets to the loading-station and forattaching the
accelerator to it, substantially as described.
5. The combination with the terminals, of
the traction and stationary ropes, buckets
adapted torun on said stationary rope, means
for antomatically attaching and detaching
sald buckets to said traction-rope comprising
clips on said rope, a channel mnemberon said
bucket adapted to receive said clips, dogs ar-
ranged to confine said c¢lips in said recess, a
vertically-movable slide arranged to lock and
to release said dogs to and from said clips by
a predeterminated movement of said slide,

means for antomatically moving said vertical

slide to lock and to release said dogs as the
bucket moves around a terminal, comprising
rods arranged to first move at a predeter-
mined point on the terminal, said vertical
slide to unlock said dogs and thereby release
said clip from said bucket, and at another
point to move said vertical slide to lock one
dog and to leave the other released so that
sald c¢lip can enter said recess, and at another
point to lock both dogs after said clip has
entered sald recess, a guideway for said c¢lip
and rope, a slideway arranged parailel with
said traction-rope a bucket-slide, slidably
mounted on said slideway, means including
a projection on the buckets for detachably
securing the buckets to the bucket-slide at
the point on the terminal where the clips are
released {rom them, a second slide on said
clip-slideway, means including spring-con-
trolled dogs for detachably securing said slide
to each clip at the time it 18 released from
each incoming bucket and a system of levers
pivoted to said bucket and clip slides and
terminal so arranged and adapted that as
each continuously-moving elip engages and
is attached to the clip-slide it will be carried
along sald slideway and its lever will draw
the other leversconnected to it after it, there-
by causing the lever pivoted to said bucket-
holding slide to move said slide and bucket
toward and to the loading or dumping sta-
tion but at a much slower movement than
sald traction-rope is moving at, thus retard-
ing its movement while the clip picks up and
starts the bucket at the loading or dumping
station out on the line, substantially as de-
scribed.

6. In wire-rope-tramway terminalsthe com-
bination with the bucket and clip, of the

ating slide mounted on the said elip and rope | pendant. pivoted thereto, the clip-locking
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mechanism and the guideway adapted to op-
erate said slide to lock and unlock said clip
from the buckets, with the bucket-slide, the
bucket-gripping levers, and means connected
with said e¢lip for moving said bucket and
slide to the standing position and means
for releasing said levers and slide from said
bucket, substantially as described.

7. In wire-rope-tramway terminals having
a bucket loading or dumping station at each
terminal, the combination of theframe,tracks

‘around said frame, one above the other, a

stationary and a continuously-running trac-
tion-rope cooperating with said frame and

tracks, a grip-wheel carrying said. traction-

rope operatively mounted in each terminal,
clips attached to said traction-rope, buckets
adapted to run on said stationary rope and
said tracks, means including a moving slide
and cooperating dogs and a guideway ar-
ranged to move said slide reciprocatively to
lock and release said buckets to said clips at
predetermined points in said terminal, with
means including a clip gripping and releas-
ing device, and a coéporating bucket gripping
and releasing device, and a bucket-accelerat-
ing device operatively mounted on said termi-
nal for positively starting the stationary load-
ing or dumping bucket out of the terminals
onto the ropeway and for positively moving
the incoming loaded or empty bucket into
the loading or dumping position, sabstan-
tially as described.

8. In wire-rope tramways the combination
with the terminals, the stationary and trac-
tion rope, of a clip secured to said traction-
rope, buckets adapted to run on said station-
ary rope, means for attaching said buckets
to said traction-rope, means for releasing
each incoming bucket from said traction-rope
at a suitable point in each terminal and for
attaching astationary loaded orempty bucket
to said traction-rope at another suitable point
of each terminal, and means including suit-

able slides and gripping devices for positively

gripping and moving the incoming buckets

in relative operative unison to the move-

ment of the outgoing buckets, substantially
as described. '

9. In tramway-terminals the combination
of the traction-rope and the bucket-holding
clip, the clip and rope guideway, with the
clip-slide reciprocatively mounted on sald
gnideway, the spring-controlled dogs adapted
to secure said slide to said clip and the pin
for releasing said slide from said c¢lip sub-
stantially as described.

10. In tramway-terminals having a loading

and dampingstationand anincoming bucket-

clip-releasing station, the combination of the
frame, the tracks and the traction-rope and
clip, with a trolley engaging said tracks, a
pendantsuspended from said trolley,a bucket
pivoted to said pendant, a clip gripping and
locking device secured to said pendant, pro-
jections on said pendant, means for releasing

said clips from said buckets as they enter said |

666,267

| terminal, a mechanism for gripping said buck-

ets at the time said clips are released from
them, a device for gripping said clips as they
are released from said buckets and mechan-
ism connected with said clip-gripping device
and said bucket-gripping device whereby

said elip moves said incoming buckets with

a positive bucket-controlling movement from
the clip-releasing station to the loading or
dumping station in relative unison with the
movement of the outgoing bucket, substan-
tially as described.

11. In wire-rope-tramway terminalshaving
a bucketand clip releasing station and aload-
ing and dumping station, the combination
with the traction-rope, the clipsand the buck-
ets, of a guideway for said rope and clip; a
slideway on said guideway, a slide mounted

on said slideway at the clip-releasing station

and provided with levers arranged to opera-
tively grasp an incoming bucket, and means
including incline planes for releasing said le-
vers at the loading or dumpingstation, a sec-
ond slide mounted on said slideway also at

said elip-releasing station and provided with

dogs arranged to grasp said clip, means for re-
leasing said ciip-slideat the end of said guide-
way, a lever pivoted to said clip-slide at one
end and pivoted at its opposite end to one
end of a second lever having its opposite end
pivoted to a bearingattached to the terminal
frame; athirdlever pivoted at one end togaid
bucket-grasping slide and having its opposite
end curved, a curved slot in said curved end,
a lateral extension on said second-named le-
vertoward the first-named lever, a pin loosely
extending through said curved slot of the
curved end of said third lever and secured to
the end of the extension of said second lever
a fourth lever pivotally attached at one end
to said third lever just above its curved end
and pivotally attached to said second lever
opposite said extension, and means including
a weight for returning said levers and slides
to the clip-releasing stations whereby said
clip and clip-slide as they move through and
along said guideway, carry the first-named
lever with them and this first lever moves the
second and third and fourth levers to impart
a positive but aslower and aretarding move-
ment to the said bucket-slide and the buckets
from said elip-releasing station to said load-
ing or dumping station, substantially as de-
seribed.

12. The combination in tramway-terminals
havinga bucket standing loading ordumping
station, of the frame, the traction-rope, the
clips and the buckets, of a bucket-gripping
and positive bucket-accelerating device com-
prising an arm pivoted at oune end to a sult-
able bearing attached to said frame opposite
said station, and having its opposite end free
to swing in asegment of a cirele and extend-
ing to the bucket at said station, a support
for the free end of said arms, a head portion
on the free end of said arm adapted to slide
axially on it and provided with a slot therein,
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means including a spring for holding said
head at the outward end of its movement on

said arm, a projection on said bucket adapted.

to fit loosely in said slot, backwardly-curved,
laterally-extending slides on said head and
means including a eam-shaped lever for 1m-
parting a gradually-accelerating speed to said
arm throughoutvitssegmental movement, sub-
stantially as described.

13. In wire-rope tramways the combination
of terminals comprising a frame structure, an
upper and a lower track a stationary and a
traction rope, a grip-wheel supporting said
traction-rope, with a bucket and pendant ar-
ranged -to operatively engage said tracks and
stationary rope, means including a slide-lock-
ing device attached to the pendant portion
of said bhucket and a clip attached to said
traction - rope for detachably securing said
buckets to said rope, means including a dit-
ferential guideway operatively arranged to
engage said locking deviece for releasing and
locking said buckets to said clips at predeter-
mined points on said terminals, an accelerat-
ing device comprising a pivotal arm arranged
to swing in a segment of a circle, a head on
the free end of said arm arranged and adapted
to loosely engage and hold said buckets and
to move them with said arm throughout said
arm’s segmentary movement, a cam-lever ar-
ranged and adapted to move said arm and to
oradually start and accelerate its movement
throughout the radius of its segmental move-
ment, means including said traction-rope and
clip for operating said cam-lever to operate
said arm in the operative direction of its
movement, means including a gravity device
for returning said arm to its normal position
and a buffer device adapted and arranged to
receive and cushion the return movement ot
said arm, substantially as described.

14. In tramway-terminals the combination
with the traction-rope and ¢lip, of the acceler-
ating device comprising a segmentally-swing-
ing arm having a resiliently-movable bucket-
engaging head, a cam member operatively
arranged to start and gradually accelerate
said arm, the supports for sald arm and cam-
lever, the buaffer, and means connected with
said clip whereby said accelerating device 1s
caused to start and to gradually accelerate
the movement of each bucket until 1t has at-
tained substantially the speed of said trac-
tion-rope while sald ¢lip is being attached to
said buckets and before it takes it irom the
accelerator, and means for retarning said ac-
celerating device to its normal position, sub-
stantially as deseribed.

15. Thecombinationin tramway-terminals,
of the traction-rope, the c¢lip and slide ar-
ranged to engage said clip, the traction-rope,
the clip-guideway, and the slide mounted to
reciprocate on said guideway, wich the accel-
erating devicecoinprising the bucket-carrying
arm, the cam-lever arranged to start and ac-
celerate said device, the buffer, the weight

1L

and the pin in said slide arranged fo engage
said cam-lever, substantially as described.
16. The combination in wire-rope-tramway

terminals having a clip-releasing station and

a loading and dumping station at each termi-
nal, of the traction-rope, the ¢lips and the
buckets operatively arranged and adapted to
atitomatically and intermittently engage and
separate from said clips at said clip-releas-
ing station and to engage sald buckets at
said loading or dumping station at predeter-
mined points on said terminals, with means
inclunding an automatic gripping and releas-
ing device and an automatic bucket gripping,
holding and releasing device and intermedi-
ate mechanism between said clip-gripping
and said bucket-gripping device whereby said
clip -gripping device operates said bucket-
oripping device to movesaid incoming bucket
from the clip-releasing station to said bucket
loading or dumping station, and a bucket
starting and accelerating device cobdpera-
tively arranged and adapted to be operated
by said clip and eclip-gripping device, and
comprising a swinging arm arranged to en-
oace and hold said bucket at the loading or
dumping station, a cam member arranged to
engage said swinging arm and to start and
oradually accelerate its movement and the
movement of the buckets throughout the ra-
dius of its movement until said bucket is
moving substantially as fast as said traction-
rope, and while said c¢lip is being locked to
said bucket sabstantially as described.

17. In tramway-terminals the combination
with the traction-rope and buckets having a
depending pin, of the dumping device com-
prising a rod arranged to be engaged by said
pin at said dumping-station, levers pivoted
to said rod and arranged to move said rod to
turn said buckets to discharge their contents,
a rope secured at one end to said dumping-
levers, a shaft arranged vertically in saild
frame, a grip-wheel operatively supporting
said traction-rope and mounted on said shaft,
a disk loosely mounted on the top of said
shaft, an arm extending from said disk and
secured to the opposite end of said rope a
notched clutch-surface on the lower periph-
ery of sald disk, a second disk having a
notched cluteh-surface registering opposite
said notched ecluteh-suriace of said first-
named disk and secured to said shaft, a cam
formed on said disk, mechanism adapted to
normally hold said disk and caw out of en-
oagement with said eluteh-disk and arranged
to be intermitiently engaged by the passing
buckets to cause engagement of sald cluteh-
surface and a revelution of said disk and
cam todump said buckets substantially as de-
scribed. |

18. The combinationin tramway-terminals
of the frame, the upper and lower tracks,
the stationary and traction ropes, the grip-
wheel and its shaft, the ¢lip, the buckets and
the clip and the bucket engaging, locking,

for returning said arm to its normal position | releasing and moving mechanism, with the
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bucket-dumping mechanism comprising the | renged and adapted to actuate said clip and

bucket-tilting rods and levers, the combined
clutchand cam disk and actuating-arm loosely
mounted on said shaft, the cluteh-disk se-
cured to said shaft in operative relation to
said clutech and cam disk, the pin recipro-
cally arranged to engage said cam, a lever
member arranged to extend normally over
the said tracks and into the path of said
buckets, intermediate mechanism Dbetween
said lever member and said pin and a flexi-
ble connection between said arm of said com-
bined disk'and cam and said bucket-tilting
members, substantially as deseribed.

19. In tramway-terminals having a dump-

ing-station the combination with the frame

and the traction-rope, the clip the tracks and
the buckets, of the grip-wheel and its shaft
operatively supporting said traction-rope, a
cluteh-disk loosely mounted on said shaft, an
opposing clutech member secured to said shuft
and revoluble with it and arranged 1n opera-
tive relation to said clutch-disk, an arm ex-
tending from said cluteh-disk, a series of

levers and rods arranged on the base of said |

frame, a suitable connection between saild
series of rods and levers and the arm of said
clutceh - disk whereby when satd arm moves

‘said system of levers are moved to tilt said

buckets at said dumping-station, an ineclined
cam on a portion of the diameter of said
cluteh -disk, a pin arranged to engage said
cam portion and to normally hold said eluteh-
disk out of engagement with said elutech mem-
ber, a reciprocating lever arranged to project
normally into the path of the outgoing buck-
ets andintermediate mechanism between said

pin and reciprocating lever, substantially as

described.

- 20. In tramway-terminals the combination
with the tracks, the buckets, the traction-
rope, the ¢lip, the grip-wheel and its support-
ing-rope, of the disk-cluteh secured to said
shaft, the combined clutch and cam disk
loosely mounted on said shaft in operative
relation to said disk-clutch, the pin engaging
said cam, the rock-arm pivoted atone end to
said pin, the lever pivoted to the opposite end
of said rock-arm and the spring-lever secured
at one end to said lever and at its opposite
end to said terminal and arranged to extend
over said tracks into the path of the passing
buckets and be engaged by said buckets and
moved to withdraw said pin from said clutch-
cam and allow it to engage said disk-clutch
whereby said clutech-disk and its arm are ro-

tated by said disk-cluteh and grip-wheel a

partial revolution and said eluteh-disk is dis-
engaged from. said disk-cluteh by said cam
and pin at the end of its revolution, substan-
tially as described.

21. The combination of a traction-rope, the
clips and the buckets, with the bucket-grip-
ping device, the clip-gripping device and the
levers pivotally connected together and to

bucket gripping devices, substantially as de-

- seribed.

22. The combination of a wire-rope-tram-
way-terminal frame having a clip-releasing
and a bueket loading and dumping station,
with a traction-rope, clips attached to said
traetion -rope, a bucket engaging and grip-
ping device adapted toengage and grip loosely
the buckets at the clip-releasing station, andl
means detachably secured to said c¢lip for
aetuating said bucket - gripping device to
move said buckets from the said clip-releas-
ing to the loading or dumping station, sub-
stantially as described. .

23. The combination in a wire-rope-tram-
way-terminal frame having a clip-releasing
and a bucket loading or dumping station, of
the traction-rope, the ¢lips and the buckets,
with a reciprocating, bucket-gripping device
arranged to engage and grip loosely the buck-
ets at the clip-releasing station, a reciprocat-
ing elip-engaging device arranged and adapt-
ed to engage ecach clip at the clip-releasing
station and intermediate mechanism between
said eclip-engaging device and said bucket-
engaging device whereby sald buckets are
moved from said clip-releasing station to said
loading or dumping station by said clip-en-
oaging device, substantially as deseribed.

24. In wire-rope-tramway terminals having
a clip-releasing station, a bucket loading and
unloading station and a bucket gripping and
accelerating device, the combination with the

Cterminal frame, the traction-rope, the clips,

the buckets and the bucket and clip locking
and unlocking mechanism, of a bucket grip-
ping and releasing device arranged and adapt-
ed to reciprocate along said terminal, and a
clip gripping and releasing device arranged
and adapted to reciprocate along said termi-
nal, means connected with said clips and
bucket-gripping devices whereby said clips
and traction-rope move said buckets from
said clip-releasing station to said loading or
dumping station, and an accelerating device
adapted to grip and hold to a bucket at said
dumping-station, and means connected with
gaid clip for actuating sald accelerating de-
vice to start said buckets and accelerate their
speed to substantially that of said traction-
rope, substantially as deseribed.

25. The combination with the frame, the
traction-rope, the clips, and. the buckets, of
the bucket gripping, moving and releasing
mechanism and the acecelerator comprising
the swinging arm, the cam-lever, and the buf-
fer, and means connected with said clip and
bucket gripping, moving and releasing mech-
anism for actuating said bucket-accelerator,
substantially as described.

26. Thecombination with the traction-rope
and the clip, of a device for accelerating the
buckets, comprising means including a
bucket-gripping device for holding the buck-

said clip and bucket gripping device and ar- | ets, a cam-lever for moving said bucket-grip-
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ping device and means connected with said
c¢lip for actuating said cam-lever, substan-
tially as deseribed. - ' |

27. In wire-rope-tramway terminals having
a clip-releasing and a bucket loading and
dumping station, the combination with the
terminal frame, the tracks, the traction-rope,
the clips, the buckets and the bucket and clip
locking and unlocking mechanism, of a
bucket-gripping device for gripping a bucket
at the clip-releasing station, a ¢lip-gripping
device for gripping the clips at the clip-re-
leasing station, means for operating said
bucket-gripping device to move said buckets
from said clip-releasing station to said load-

1is

| ing or dumping station, an accelerating de-

vice comprising a reciprocating arm adapted
to engage and grip said buckets at the load-
ing or dumping station, means including a
cam for starting and accelerating said recip-
rocabing arm throughount its operative move-
ment, and means connecfed with said elips
for actuating said cam, substantially as de-
scribed.

20

In testimony whereof I affix my signature 25

in presence of two witnesses.
CHRISTOPHER T. FINLAYSON.
Witnesses:
BESSIE THOMPSON,
CLAUDE A. DUNN.
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