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submitted for illustrative purposes,
‘its scope will be more particularly pomted

Fig.
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To all whom it may concern:

Be it known that I, Aryox E. \TORRIS a
citizen of the United States, residing ‘at
Cambridge, in the county of l\hddlesez,

Lommonwealth of Massachusetts, have in-

vented an Improvement in C*‘tbleway Appa-
ratus, of which the following description,
1n counectlon with the accompanying draw-
ings, is a specification, like letters on the

drawings representing hke parts.

My invention consists in improvements 11
hoisting and conveying apparatus, and,
althouc}h capable in some features of more

,Oeneml application, is more particularly

concerned with cable-way apparatus em-
ploying a trolley carriage propelled along a
cable or other tr ack-way by a traverse rope
and load lifting devices upon the carriage
operated by a suitable hoisting rope. '
My invention will be best anderstood by
reference to the following description taken

in connection with the accompanying illus-

tration of one specific embodiment thereof
while

out 1n the appended claims.

In the drawings,—Figure 1 is a side ele-
vation of one construction of trolley car-
riage showing certain features of my Inven-
tion embodled therein; FFig. 2 1s a section on
Jine 2—2 1n If1g. 1; I‘10 3 is a plan view oi
the carriage ShOWll in I ig. 1 looking from
the top; I 1. 4 1S a view of the same car-

riage 100111110 from the bottom Fig. a is an -

end LkVElthll of the carriage shown in Fi f1g.
1, this view also showing a depending sklp
Fig. 6 1s a
diagrammatic view of the relatwe arrange-
ment of the o operating ropes or cables used
in connection with the trolley carriage; If1g.
7 is a side elevation of the hmstmcr wmch
8, a sectional elevation of the same ;
I‘m 9 a sectional elevation of the trolley
wheel illustrated in Fi T1g. 1; Fig. 10, a side

elevation of the same; I‘ 10* 11, a diagram- .

matic illustration of the ftdmstable take- -UP ;
and Fig. 12 is a modified form of the sup-

~ port for the guiding sheave.

‘T have herein illustrated my invention as
embodied in a cable-way apparatus and

‘more particularly in the trolley carriage

illustrated in Figs. 1 to 5, inclusive, adapted
to be propelled len0t11W1se the cable-way or

other track -Way used, and plowded with

‘over a guiding sheave 04, _
again to the tro lley caruaﬂe through the

| suitable load hftmcr devices, the movement

of the trolley carriage and the load lifting
device being herein controlled from the end
of the cable-wqy by means of endless operat-
Ing ropes or cables.

Referlmo to the particular form of trol-
ley carriage illustrated (Figs. 1 to 5), the

0O

60

same is provided with a Sultably shaped -

box-like skeleton frame A 1n which are
journaled 1n suitable manner the trolley or

carriage wheels ¢, ¢ shown as three in num-
ber and having olooved peripheries to fit

and travel fr eely upon the track cable I3, the
middle wheel being shown as somewhat de-
pressed to adapt it to the natural curve or
depression in the cable B.

The arrangement of operating cables for

tially ‘similar to that disclosed in my co-
pending application, Se. No. 86497, filed
Deceniber 19, 1901. This a 1‘rangement com-

prises an endless traverse or trolley cable 0

and an endless hoisting cable ¢. The former,
(Figs. 8 and 6), 18 attqched to the opposite

ends of the carriage A, from which the

strand )’ passes {Tony the one side over suit-
able guiding sheaves to and about the sta-
t1011a1'*y tlavelsuw winch D, located at the
end of the cable- -Way. From the winch D

6o

70

the apparatus herein shown is substan-

79

80

the slack strand 4% passes about suitable

slack adjusting or take-up devices d, thence
to the trolley carriage beneath the sheave b
and to the opposlte end of the cable-way
and thence back

strand 5°. Thus the traverse rope in effect
constitutes an endless cable which 1s moved
by rotation of the winch D to produce the
desu*ed traversing movement of the trolley
carriage.

Referring to Figs. 3 and 6, the strand ¢’ of
the holstmo rope ¢ passes from the station-
ary hmstmﬂ' winch D7, adjacent the winch
D, to the tlolley carriage and beneath the

sheave ¢?, thence to the ijposfte end of the

cable- Way about the guding puliey &2,
thence through the strand ¢* to the hms‘tmo*
winch ¢, about which it is wound with any
desired number of turns. From the winch ¢
the strand ¢® of the hoisting rope leads
through the adjustable take-t -up d’y
agaln to the hmstmo drum D’.

The hoisting winen together:- with the pin-
10n ¢’ 18 ﬁxed on a sleeve, *, the latter loose

back "
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upon the shaft e. The pmlon e’ engages
with and drives the gear e?, the latter bemg
secured to the hoisting drums ¢®, about
which 1s wound the load hoisting rope e,
which 1s directly attached to the Toad to be
raised or lowered. Thus the load can be

raised or lowered by rotation of the hoisting
winch ¢*, through movement of the hoisting
rope ¢, relatwely to the trolley carriage, the
rope movement being under the command of
the operator conty olhncr the stationary
winches D and D’. The winches D and D’
are employed to codperate each with the
other, as 18 well understood in this class of
apparatus, to effect all necessary movements
of the traversing and hoisting ropes in rais-
g and lowering the load upon the carriage
and effecting its transference from any one
point in the “cable- -way to another.

As in my prior application the idle
strands o1 the endless controiling ropes, or
those not necessarily engaging The trolley
carriage or its parts, namely, the stland b?
of the tr aversing rope and the strand ¢ of
the hoisting rope, are caused to pass beneath
the sheaves b® and ¢*, respectively, thereby to
assist 1n sustaining 'the weight of the car-
In my present form of carria ge, how-
ever, I have located the load sustaining
sheaves D¢ and ¢* lengthwise the carriage in
a substantially central position, to e foct a
better balancmo of the -carrage. The
strands 0* and ¢’ “of the traversing and hoist-
mg ropes are maintained in enoagement

w1th the load sustaining sheaves 6* and ¢*

by means of the small “sheaves or rolls 7
which are arranged on either side of the load
sustaining sheaves and ﬂd]qcent thereto to
prevent the str ands 62 and ¢” from disengag-
g from the load sustaining sheaves.

In practice, where 1101st1nﬂ drums have
been placed upon trolley carriages employed
i cable-way systems di gﬁcul‘ty has been
tound in compelling the rope to wind up
evenly on the drum surface. Unless the bal-
ance of the carriage is excellent, there is a
tendency for the oncoming strand of the
rope to climb upon the precedmcr convolu-
tion. This is particuraly the case when the
rope 1s under strain and the oncoming
strand meets the rope drum when near one
end thereof and off the center of the car-
riage. Under such circumstances, the down-
ward pull of the rope 1itself tips the carriage
and so augments the climbing tendency as
to make it practically 1mpossztble to over-
come the same.

In the present instance I have provided
an arrangement which maintains the balance
of the carriage while permitting the uniform
and even wmdmﬂ* of therope upon the drum.

More Spemﬁca]]y in the 1llustrated em-
bodiment of my invention, instead of per-
mitting the hoisting rope to depend dlrectly

rope travel.

956,150

pass over suitable rope-guiding means and
to be delivered from the trolley in substan-
tially one and the same vertical line of
travel. By this means there 1s no unbalanc-
ing or tipping of the carriage as the rope
travels from one end to the other of the drum
In winding or unwinding.

The hOlStlllO‘ rope ¢* passes to and from
the trolley throuo'h (F1g. 4) an eye ¢ 1n the
throat ¢’ the latfer secured to and depend-
ing trom the lower part of the trolley frame,
the said ‘eye bewng in line with the edge of
the receiving sheave h, which receives the

rope from the drum and delivers or pays 1t
out to the load below.

In order to adapt the rope which travels
over the recelving sheave A, to the varying
point of contact “thereof with the hoisting
drum and to guide the rope and posﬂ:wely
cause the same to wind evenly upon the
drum, I cause the hoisting rope ¢*, before
passmo to the hoisting dlum rst to pass
trom the sheave 2, to the opposate end of the
trolley carriage and about the ouiding sheave
7, the latter bemo mounted to tilt and adapt
1tselt to the varying line of contact between
the rope and the winding drum. The sheave

7 (Figs. 1 2 and 4) 1s rotatwely mounted in
a frame 9, which 1s mounted to oscillate at
one end about a_pivotal support in a fixed
cross piece 72 and at the oppomte end in the
Cross yolke 7 3. The yoke 7% 1s fixedly secured
to the brachets 7* and 4°, riveted to the side
of the frame. Beferrmﬂ to F1g. 4, 1t will be
observed that the axis of oscillation of the
tframe j* and the guiding sheave j is in the
same plane with the sheave /4 and is substan-
tially tangential to the periphery of the
sheave at the pitch line of the hoisting rope
¢*. During the winding and unwmdmcr of
the hmstmg rope about the hoisting dr wm,
the point of contact between the rope and
the drum will travel from one to the other
end thereof, and the line of travel of the
rope will swing from one side to the other,
but for each chfmoe in the line of rope
travel, the guiding “sheave 7 will tilt about
1ts axis to adapt Gteelf to the new line of
This 1t readily does, for the
tilting axis of the guiding sheave 7 lying in
the plane of and belno tancrentml to the

sheave /4 at the pitch line of the hoisting

70
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rope, the length of the latter between the .

sheaves 4 and 7 18 unchanged during tilting
movement of the sheave 4, within wh‘ltever
limits it be carried. The sheave 7 is there-
fore perfectly free to assume any position
which 1s necessary to adapt the oncoming
rope strand to its varying line of travel. To
maintain the hoisting rope in contact with
the sheave 7 under all conditions, a suitable
rope guide 7° is promded attached to and
movable with the frame 7’.

In IFig. 12 I have shown a modified form

5 from the hoisting dI um, I cause the same to | of the tilting sheave, wherein instead of a
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tilting frame, fixed frames j7, rigidly braced | cables, such

to the sides of the trolley carriage, are pro-
vided. To these frames are fixedly secured
the pin 48, having the spherical bearing por-
tion j° upon which is seated the tilting
sheave 7%°, adapted both to rotate and oscil-
late upon the spherical bearing pin. .
Referring more particularly to Fig. 5, 1
have there shown means for controlling a
load carrying device, herein shown as a skip
%, by the elevation of the main hoisting rope,
¢*, thus avoiding the necessity of additional
controlling ropes. The skip % 1s carried
herein by the chains " and %2, the end of the
latter being secured to the hook %* to hold
the skip in a horizontal position suited for

" hoisting and conveying material. When 1t

is desired to dump the material, the hoisting
rope ¢t may be raised to bring the trip A
g’ of the
depending throat to depress the point of the
hook %® and release the chain %2, thereby to

drop one end of the skip and dump the con-

tents thereof.

In the operation of cable-way systems em-
ploying trolleys such as the one here illus-
trated, the trolley wheels are subjected to
considerable wear and soon become worn,

making frequent renewals necessary. Since

it is often desirable to effect these renewals
without the withdrawal of the carriage from
the cable-way, I have provided the trolley
wheels (Figs. 9 and 10) with split remov-
able rims composed of the sections ¢’ and o,
which are securely but separately bolted to
the hubs «®. Through the employment ol
trolley wheels of this construction renewal
of the wearing surfaces of any or all of the
wheels may be quickly and easily accom-
plished ; for it is only necessary to move the
carriage until a half section of one wheel 1s
out of engagement with the cable, when 1t

" may be removed and replaced by a new hal1

49

50

55

60

65

section and the wheel then reversed for the
repetition of the same operation with the
remaining half. o | |

By reference to Fig. 1 1t will be seen that
the supporting sheaves 6* and ¢® are also
split diametrically so that these may be re-
newed or repaired in the same manner as the
trolley wheels without the necessity of the

withdrawal of the carriage from the cable.

In Figs. 7 and 8, I have shown the details
of the hoisting winch ¢®; herein the same
consists of the spider s having a peripheral
flange to which are bolted the split half sec-
tions of the rim or cable-engaging portions’.
This construetion permits the rim to be re-

“moved, either partially or wholly, for the

purpose of repairs without requiring the re-
moval of the winch from the carriage.

~ In Fig. 11, T have shown diagrammatically
one form of my adjustable slack take-up.
In those cable-way systems employing au-
tomatic take-up devices

3

cables are continually under the
maximum tension for which they are de-
sioned. This tension continues whether the
carriage be loaded or not and the cables are
therefore necessarily strained for a greater
part of the time. In the present instance 1
have provided an adjustable take-up where-
by the tension upon the operating cables may
be relieved when necessary, so that the ten-
sion placed upon the cables by the slack
take-up means will be best suited tothe vary-
ing conditions of operation. Referring to
Fig. 11, the sheave d, about which the strand
b2 of the hoisting cable passes, is secured to a
block and tackle @2, the position of which
may be adjusted at will, thereby positively
to lengthen or shorten the loop which 1s
formed by the said cable in passing about
the said sheave d. The slack take-up device
for the traversing rope or cable 1s similar to

that described. By this means any desired

tension may be placed upon either of the
operating cables at any time.

I have herein described for 1llustrative

purposes one embodiment of my invention,
but it is to be understood that the details
herein set forth are in no sense material to
my invention, but that they may be modified
within wide limits without departing from
the spirit thereod.

Claims— |

1. In an apparatus of the class described,
the combination with a trolley carriage, of a
drum, a rope adapted to be wound upon and

unwound from said drum, and means 1n-
cluding a laterally tilting sheave from which
said rope passes to said drum for mamn-

taining the rope in substantially the same

vertical line of pull irrespective of the vary-

ing point of contact with the drum. _
9. In an apparatus of the class described,

the combination with a drum,a rope adapted

to be wound thereon, means to receive said
rope from said drum and a sheave between
sald receiving means and said drum, said
sheave having its plane of rotation adjust-
able about an axis passing through its axis
of rotation to adapt the rope to its varying
point of contact with the drum. _
3. In an apparatus of the class described,
the combination with a trolley carriage, of a
rope-winding drum, a load-carrying device
and a rope-winding member, the latter being
movable laterally to tilt the plane of the
on-coming and out-going rope strands to
adapt the rope to a varying point of con-

tact with the drum, such movement leaving

substantially unchanged the rope length be-

tween the guiding member and the load-

carrying member. -

4. In an apparatus of the class described,
the combination with a trolley carriage of a
hoisting drum upon the same, a rope adapted

to be wound upon and unwound from said

for the operating | drum, a receiving sheave with which said
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4

rope engages In passing to and from the
carriage, and means between said sheave and
said drum to adapt the rope to its varying
point of contact with the drum.

5. In an apparatus of the class described,

the combination with a trolley carriage of a

hoisting drum upon the same, a rope adapted
to be wound upon and unwound from said
drum, a receiving sheave with which said
rope engages 1 passing to and from the
carriage, and a guiding sheave about which
said rope passes between said receiving
sheave and drum, said sheave being laterally
movable relative to the length of said rope.

6. In an apparatus of the class described,
the combination with a trolley carriage of a
hoisting drum upon the same, a rope adapted
to be wound upon and unwound from said
drum, a receiving sheave with which said
rope engages 1n passing to and from the
carriage, and a guiding sheave about which
sald rope passes between said receiving
sheave and drum, said guiding sheave being
adapted to rock about an axial line lying in
the plane of said receiving sheave and sub-
stantially tangential to its periphery.

7. In an apparatus of the class described,
the combination with a trolley carriage of a
hoisting drum thereon, a hoisting rope
adapted to be wound upon and unwound
therefrom, a receiving sheave with which
said rope engages in passing to and from
said carriage, and rotary rope-guiding means
between said drum and said sheave, said
means being movable transversely relative to
the length of said rope.

8. The combination with a rope-receiving
member, of a rotary rope-guiding member
cooperating therewith, the latter being sup-
ported to permit rocking adjustment of its
plane of rotation about an axial line sub-
stantially intersecting its axis of rotation
and lying in the plane of said recelving
member and substantially tangential to its
periphery.

9. The combination with a rope-receiving
member, of a rope guiding member cooperat-
ing therewith, the latter being supported to
permit rocking adjustment of its plane of
rotation about an axial line substantially in-
tersecting its axis of rotation and lying in
the plane of said receiving member and sub-
stantially tangential to its periphery at or
about the pomt where the rope passing from
the guiding member to the receiving member
meets the latter.

10. In an apparatus of the class described,
the combination with a flexible cableway, of
a trolley carriage thereon, the latter having
a hoisting drum and hoisting rope depend-
ing centrally from said carriage, and guid-
ing means therefor adjustable to correspond
to the varying point of contact of the rope
with the drum. _

11. In an apparatus of the class described,

956,150

the combination with a trolley carriage, of a
flexible cableway, a rope-winding drum on
the carriage, a depending rope, and a load-
sustaining device carried thereby, the said
carriage, drum, rope and cableway being re-
lated to laterally preserve equilibrium of the
carriage 1rrespective of the varying point of
contact of the rope-winding drum.

12. In a cableway system, the combination
with a trolley carriage, of a rope-winding
drum, a rope depending from said drum,
and means apart from the drum to cause
even lateral distribution of successive rope
convolutions over the drum surface, while
maintaining substantially the same vertical
line of downward pull upon the depending
rope.

13. In a cable-way system, the combina-
tion with a supporting cable-way, of a trol-
ley carriage suspended thereon, a hoisting
drum, a hoisting rope adapted to be wound
upon said drum with a varying resultant
line of pull relatively to the center of car-
riage support, and means automatically ad-
justable in response to the varying line of
pull to prevent the unbalancing of the car-
riage by the winding of the rope thereon.

14. In an apparatus of the class described,
the combination with a cable-way, of a trol-
ley, a hoisting rope, a hoisting drum upon
which said rope is adapted to be wound, and
means for maintaining said hoisting rope in
substantially the same vertical line of pull
1n passing to and from the troliey.

15. In an apparatus of the class described,
the combination with a trolley of a hoisting
rope, rope delivery means upon said trolley,
a hoisting drum on one side of said rope
delivery means, and rope- guiding means
maintained on the other side thereof about
which said rope passes in traveling from
sald drum to said delivery means.

16. In a cable-way system, a trolley car-
riage, a hoisting drum, an endless hoisting
rope having one strand thereof operatively
related to said drum, and means mid-way
the length of said carriage for causing the
other strand thereof to assist in supporting
the trolley welght, said supporting means
ancd said hoisting drum being on opposite
sides of the longitudinal central plane of
sald carriage.

17. In an apparatus of the class described,
the combination with a supporting cable,
of a trolley carriage mounted thereon, a
hoisting drum arranged transversely said
carriage, a fall rope adapted to be wound
thereon, means to receive said rope from
said drum, and a sheave between said receiv-
ing means and said drum, said sheave hav-
g 1ts plane of rotation adjustable to adapt
the rope to its varying point of contact with
the drum.

18. In an apparatus of the class deseribed,
the combination with a suitable track-way,
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of a trolley carriage, a hoisting drum ar-

ranged transversely sald carriage near one

end thereof, a fall rope a recelving sheave

arranged to permit of the substantially cen-

tral downward travel of the fall rope with
reference to the center of carriage support,
and a tilting sheave at the opposite end of
the carriage from the drum about which
said rope passes in leading from the receiv-
ing sheave to the drum. -

19. In an apparatus of the class deseribed,
the combination with a trolley carriage, of
a hoisting drum upon the same, a single fall
rope adapted to be wound upon and un-
wound from said drum, a receiving sheave
with which said rope engages 1n passing to
and from the carriage, and a guiding sheave
about which said rope passes between said
receiving sheave and drum having means to
permit of its adjustment to adapt itself to
the movement of said fall rope mn winding
or unwinding upon said drum.

20. In an apparatus of the class described,
the combination with a trolley carriage hav-
ing the hoisting drum &2, receiving sheave 7
and guiding sheave j, the latter being held
at a substantially fixed distance at one side
of the said drum.

21. In an apparatus of the class described,
the combination with a supporting cable, of
a trolley carriage suspended thereon, a hoist-
ing drum arranged transversely said car-
riage, a fall rope adapted to be wound upon
and unwound from said drum, and laterally
movable guiding means for guiding said
rope to and from said drum. o

99, In an apparatus of the class described,
the combination with a supporting cable, of
a centrally supported balanced trolley car-
riage, a transversely arranged hoisting drum
upon said carriage, a single fall rope adapt-
ed to be wound upon and unwound from
said trolley and means for preventing the
unbalancing of said carriage during the
winding or unwinding of said rope.

93. In an apparatus of the class described,
the combination with a flexible cableway, of
a trolley carriage, a hoisting drum thereon,
a single fall rope, a receiving sheave ar-
ranged for the vertical travel of said fall
rope, and means for the substantially hori-
zontal delivery of the fall rope to the wind-

Ing drum.

24. In an apparatus of the class described,

‘the combination with a trolley carriage, ot

a hoisting drum thereon, a fall rope, means
comprising a receiving sheave to effect a sub-
stantially central and vertical travel of the
fall rope from the carriage with reference
to the center of carriage support, and means
for delivering the fall rope to the drum in
a substantially horizontal direction. -

25. In an apparatus of the class described,

the combination with a supporting cable, ot

a trolley carriage having a balanced support

o

' thereon, a hoisting” drum arranged trans-

versely on said carriage, a single fall rope

adapted to be wound and unwound thereon,

sald

and means for balancing the effect of
rope upon said drum. '

- 26. In an apparatus of 'the_'jCIaSs described,

the combination with a trolley carriage, of a
hoisting drum arranged transversely there-
on and near one end thereof, a fall rope, a
receiving sheave arranged to recelve sald
fall rope and to effect a substantially central
and vertical travel of the tall rope 1n pass-
ing to and from the carriage, and a guiding
sheave near the opposite end of the carriage
from the drum, said sheave being mounted
to tilt laterally about an axis substantially

tangential to the periphery ot the receiving

sheave. |

97. In an apparatus of the class described,

the combination with a supporting cable, of
a trolley carriage, one or more trolley wheels
supporting said carriage upon said cable, a
hoisting drum arranged transversely said
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carriage, a fall rope, and receiving means

for said fall rope to limit the travel of said
fall rope to and from the carriage to sub-
stantially the same vertical plane with the
supporting trolley wheel or wheels.

98. In a hoisting apparatus, the combina-
tion with a trolley carriage, a hoisting rope,
a skip, connections suspending opposite ends
of said skip, a sustaining device for joining
said connections to said fall rope having a
hook member for holding one of said connec-
tions, and means for cscillating said mem-
ber for releasing its hooked connection on
the rise of the fall rope. o -

29. In an apparatus of the class described,
a trolley carriage, a fall rope, a trip having
a hook member and pivotally secured to the
fall rope, a skip, flexible connections sup-
porting opposite ends of the skip upon said
trip, one of said connections having releas-
able connection with said hook member; and
means permitting engagement between the
trip and the carriage on the elevation of the
fall rope to release the said connection from
sald hook member. -_

30. In an apparatus of the class described,
a trolley carriage, a hoisting drum thereon,
a depending fall rope adapted to be wound
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upon and unwound from said drum, a skip

having connections attached to the opposite

ends of sald skip and to said fall rope, and
lever means carried by said fall rope having
an arm adapted to engage with the trolley

carriage for releasing one of said connections

and dumping the skip on the elevation of the
rope.

31. The combination in a cable way sys-

tem, of a cable, a trolley carriage having a

plurality of trolley wheels therefor and ar-

ranged longitudinally and medially on said
carriage, and a hoisting winch and one or
more supporting sheaves carried by said car-
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riage and arranged on opposite sides of the
plane containing said wheels, for balancing
said carriage both longitudinally and later-
ally relative to said cable.

32. In a hoisting apparatus, the combina-
tion of a hoisting drum, a fall rope adapted
to be laterally wound and unwound thereon,
with a movable following and guide sheave
operatively mounted with relation to said
drum for receiving the rope therefrom and
having connected devices for retaining said
rope thereon.

33. In an apparatus of the class described,
the combimation with a trolley carriage, a
flexible cableway from which the same 1s sus-
pended, a rope-winding drum upon the car-
riage, a single fall rope adapted to be wound
on and unwound from said drum, and a load
sustaining member carried by the rope, the
sald carriage, drum, rope and cableway be-

ing related to preserve the lateral equilib-

956,150

rium of the carriage irrespective of the vary-
ing point of contact with the drum.

34. In an apparatus of the class described
the combination with a trolley carriage, of
a rope-winding drum thereon, rope-guiding
means to cause the latter to depend from the

carriage at a substantially central point

transversely the same, thereby to preserve
the equilibrium of the carriage, and means
Tor maintaining the rope length intervening
between the guiding means and the drum of
substantially the same length irrespective of

the varying point of contact with the drum.

surface. |
In testimony whereof, I have signed my

name to this specification, in the presence

of two. subscribing witnesses. |
ALMON E. NORRIS.
Witnesses:
Tronmas B. Boorn,
Epita E. CraPMAN.
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