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UnrTeED STATES PATENT OFFICE.

WILLIAM McINTOSI, OF CLINTON, MASSACIHHUSETTS.

HOISTING AND CONVEYING MECHANISM.

SPECIFICATION forming part of Letters Patent No, 713,909, dated November 18, 1902.
Application filed October 8, 1901, Serial No, 77,939, (No model.)

To all whom it may concermn:

Be it known that I, WILLIAM MCINTOSH, a
citizen of the United States, residing at Clin-
ton, in the county of Worcester and State of
Massachusetts, have invented a new and use-
ful Hoisting and Conveying Mechanism, of
which the following is a specification.

The object of this invention is to improve
hoisting and conveving apparatus used in ex-
cavating or loading and unloading.

The improvements particularly relate to
improved means for supporting the operating
rope or ropes and to a means for automatic-
ally controlling the supporting devices.

The form of mechanism to which my in-
vention most particularly relates is that now
in common use for excavating. This consists
of two towers between which a strong suspen-
sion means is arranged, this means usually
consisting of a heavy cable. Traveling on
this cable is a carriage. Running to this car-
riage are the operating-ropes, which usually
consist of an endless running rope for travel-
ing the carriage back and forth on the sup-
porting-cable, a hoisting-rope,and a dumping-
rope for the bucket. These ropes pass over
pulleys to windlasses or drums operated by
an engine. When a device of this Kkind is
used to span a considerable distance, it 1s
necessary to provide means depending from
the supporting-cable for supporting the oper-
ating rope or ropes. This means consists of
what are termed ‘‘carriers,” which are small
frames carrying pulleys over which the op-
erating rope or ropes pass. As the carriage
moves back and forth, it is obvious that 1t is
necessary to leave these supporting-carriers
at proper distances apart along and depend-
ing from the supporting-cable. 'T'he common
way of doing this is to use whatis known as a
‘““button-line’ between the two towers., 1'his
button-line consists of a rope stretched be-
tween the two towers, having buttonsof vary-
ing sizes attached thereto at proper distances
apart for the purpose of distributing the car-
riers by disengaging the same from the car-
riage. Not only is this button-line an expen-
sive part, but iv is inefficient in operation in
practice, as it is apt to clog or stick the va-
rious parts. It then becomes necessary to
send a man out along the cable to repair the
breakdown. Thisisan extremely dangerous

gy ip—

and hazardous undertaking. This button-
line is the main source of trouble 1n operat-
ing devices of this character.

The object of this improvement is to do
away with this button-line and to provide a
positive,sure,and accurately-operating mech-
anism for distributing the carriers at pre-
determined distances along the suspension-
cable. To do this, I provide a new and 1m-
proved means or operating mechanism, pret-
erably carried and located upon the carriage
itself, which is actuated by the movement of
the carriage in such manner as to release and
deposit the carriers in their proper positions
depending from the supporting-cable. This
mechanism is so arranged that no matter how
the carriage is traveled backward or forward
the carriers will always be distributed at the
proper distances apart. The novelty of my
operating mechanism for this purpose resides
in the fact that a horizontal pusher or de-
tacher is used and arranged to engage and
detach the outermost of the series of carriers.
Another point of novelty thereof resides in
the fact that this horizontal pusherisspring-
actuated, which spring is set and released
by a mechanism which substantially forms
a trigger mechanism, so that the pusher will
operate only when the carriage reaches the
proper point, and then very quickly.

Bythisimprovement not only is the button-
line entirely done away with, making a con-
siderable saving in the construction and erec-
tion of the structure, as there is one lessrope

55

60

70

75

30

to stretch, but the same has the advantage of

positive operation and the further advantage
that in case of clogging the carriage can be
pulled to one side of the apparatus and the
necessary adjustment and repair made with-
out sending a man ouat on the cable.

The accompanying three sheets of draw-
ings, forming part of this application, show
one specific way of practicing my invention in
connection with the specific apparatus just
described.

Referring to said drawings, Figure 1 is a
partial side elevation of an apparatus em-
bodying myinvention. Fig.2isan enlarged
side elevation of the carriage. Fig. 3 is a
plan of the same. Iig. 4 1s an end elevation
of one of the supporting-carriers. Fig. 5is an
enlarged sectional view taken on the line 55
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of Fig. 4, showing the construction of what I |

hereinafter term the ‘“‘supporting-clips.” Fig.
6 18 a view similar to Fig. 2 with the parts in
a different position. Fig. 7 is a detail view
of the latched operating-lever. Fig. 8 is a
detall plan view of a spring mechanism used
to control the carriage, and Fig. 9 is a detail
sectional view illustrating the mounting of a
part I term the ¢‘ pusher.”

Referring to the drawings and in detail,
A A’ designate two towers. These towers are
usually mounted on tracks, and extending
outwardly from each tower is a large weight-
ed frame or support, which frames or sup-
ports are usually mounted uponsupplemental
tracks. These last parts are not shown, as
they are of common construction.

B designates an engine which for the pur-
pose of illustration is shown in the tower A,
although it is usually placed on the extending
welighted part of the tower to help balance
the parts. Itisshownin the present position
for the purpose of illustration.

S designates the suspension or supporting
cable, which is extended between the two tow-
ers. C designates the carriage, which is ar-
ranged to move back and forth on said cable.
One or more operating-ropes extend to said
carriage. When a device of this kind is used
in locations where there is a considerable dis-
tance between the two towers, it becomes nec-
essary to support the operating-ropes extend-
ing to the carriage so that they will ecome in
proper position and so that they will not in-
terfere with each other.

F designates a number of supporting-car-
riers. These carriers are arranged to hang
from the suspension-cable and to carry pul-
leys, as hereinafter described, for supporting

the operating-ropes. The problem in connee-
tion with these carriers is to disconnect them,

one after the other, at predetermined dis-
tances of the travel of the carriage—say
every one hundred feet—and leave the same
hanging from the supporting-cable and sup-
porting and positioning the operating-ropes.
My improvement, as hereinafter described,
consists of a most efficient mechanism for this
purpose, having the advantages previously
recited. Generallythree operating-ropes are
used-—one to travel the carriage back and
forth, one to lift the bucket, and one to dump
the bucket.

Inthedrawings,Edesignatesthe rope which
is used totravel the carriage back and forth
on the cable. This rope is sometimes called
the ‘“endless” rope. The end of the same is
attached to the left-hand end of the carriage,
and the same then passes around sheaves 11
and 12 in the tower A', back to the tower A,
around sheave 13 to a suitable drum, which
is operated by the engine, and then from this
drum around a suitable sheave 14 back to the
carriage, towhich it is secured. By traveling
this rope 1n one direction or the other the

carriage will be pulled positively forward or |

backward on the suspension-cable.

| tion by a spring 381, as shown in Fig. 7.

713,909

H designates the hoisting-rope. The same
passes from its drum around sheave 15 in
tower A, in between the frames 16 and 17 of
the carriage C, over a sheave 18, journaled
on a stud fitted between sald frames, down
over a pulley 19, supporting the hoisting-
bucket I, back up over a pulley 20, journaled
on a stud secured between the said carriage-
frames, and then down again to the bucket-
carrying frame, to which the end of the rope
18 secured. It is evident that by taking up
or letting out on this rope the bucket will be
raised or lowered.

D designates the dumping-rope. The same
passes from its operating-drum over a pulley
in tower A, parallel with the pulley 15, to a
guide-pulley 21, mounted on astud secured in
the frame 16 of the carriage, to a pulley 22,
journaled on a stud secured between the car-
riage-frames 16 and 17, down to a pulley 23,
journaled in a frame 24, which connects by a
rod 25 to one side of the bucket, back up over
a pulley 26, journaled on the samestud as pul-
ley 22, and then down again to the frame 24,
to which the end of the rope is secured.

When the carriage is traveled back and
forth on the suspension-cable, the hoisting
and dumping ropes are taken up or let out to
compensate for this movement. When the
operating-rope is operated to raise or lower
the bucket, the dumping-rope i8 operated
therewith, but in such way as not to tip the
bucket over. Whenitisdesired to dumpthe
bucket, the dumping-rope is taken up, tip-
ping the bucket overin the frame and empty-
ing the contents thereof. The arrangement
of the drums and windlasses for operating
these ropes in this manner 18 not shown or
described at length in this case, as the same
18 well understood and forms no part of the
present invention.

The carriage C has a large supporting-
sheave 27, which fits on the supporting-cable
> and which is rigidly secured on an axle or
shaft 28, journaled in the frames 16 and 17
of the carriage. The carriage is also sup-
ported by another sheave 29, which runs on
sald supporting-cable and which is journaled
on a stud secured in sald frames, as shown.
Arranged on the end of the shaft 28 of the
supporting-sheave 27 is a sprocket-pinion 30,
which is geared by a sprocket-chain 31 to a
sprocket-gear 32, journaled on a stud 33, se-
cured in the frame 16. It will thus be seen
that as the carriage is traveled back and forth
on the cable the gear 32 will be rotated at a
comparatively slow speed, as the sprocket-
chain is arranged to decrease the speed. Said
gear 32 has a number of holes in the same,
intoanyoneof which a pin 34 can be inserted.

35 designates a bracket which is secured
to and whiech extends up from the frame 16.
A lever 36 is mounted on a pivot 37, secured
in this frame. The end of this lever is pro-
vided with a lateh 38, which has a shoulder
330 and which latch is kept in normal posi-
By
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this construetion it will be seen that thelatch | ing up from the frame 16.

can be moved to the right from the position
shown in Fig. 7, but that pressure onthe latch
to the left will move the lever 36. The lever
36 comes to adjusted position to the right by
striking against a bushing 39, which 18 eccen-
trically mounted on a stud 390, secared 1n
sald bracket 35. DBy turning this bushing on
the stud the bearing-point on said lever can
be adjusted. Said lever connects by a link
40 to a lever 41, mounted on a pivot 42, pro-
jecting from a bracket 43, secured to the frame
16. A strong spring 44 is arranged between
said bracket 43 and the lever 36, and the same
tends to pull said lever 36 normally to the
right and to keep the same normally against
the bushing 39. The end of the lever 41 is
slotted, and fitting in said slot is a screw or
pin 45, which is secured on a part 46 1 term
a ‘‘pusher.” This pusher is mounted in
ouides 47, projecting from the frame 16, so as
to be capable of a longitudinal sliding move-
ment, and the same is kept in position by
means of a spring 460, which is mounted on
one pin and pressed into engagement with

the pusher by means of another pin, as shown

in Fig. 9.
48 designatesa partlterm the *““horn.” The

same has a hooked end—that is, it has an in-

cline 480 running down to a point and an in-
cline 481 running up to the high point of the
inecline 480. This horn 1s arranged to pick
up and carry the supporting-carriers. Kach
of these supporting-carriers 1s substantially
the same, and one of these carriers is shown
in detall in Fig. 4. The same consists of two
inner frames 49 49 and two outer frames 490
490. Between the tops of these frames is ar-
ranged a small roller 50, running on a stud
uander which the horn 48 catches. A stud?jlis
secured between sald frames, and the same
carries spring-clips o2, as shown, to engage
the suspension-cable S and bite on the same
to keep the carrier in place, even if there is
considerable sag or incline to the supporting-
cable. These clips are circular or curved 1n
horizontal cross-section where they bear on
the supporting - cable for this purpose, as
shown in Fig. 5. Secured between one frame
49 and the frame 490 is a stud 53, on which
runs a roll or small sheave 530 for support-
ing and positioning the hoisting-rope . Se-
cared between the other frames 49 and 490 1s
a stud 54, on which a similar roll or small
sheave 540 18 mounted for supporting and
positioning the dumping-rope D. A cam-
piece 56 1s secured on each carrier, as shown,
the purpose of which cam-piece is to cause
the carrier to raise or lift when engaged by
the end of the pusher. To keep the carriers
in position on the end of the horn and to pre-
vent them from accidentally becoming disen-
caged, I provide the following mechanism: A
link 57 i1s secured by means of a suitable stud
to the link 40, previously described. This
link 57 connects to a lever 53, mounted on 4

pivot 59, secured 1n the bracket 43, extend- |

3

The end of this
lever connects to a rod 60, which 1s secured
toa bar 61, as shown in Fig. 8. Also extend-
ing from this bar is a rod 62, these rods being
journaled or mounted in bearings 63, secured
to the frames 16 and 17. T'he rod 62 is ex-
tended through the bar 61 and 1s preferably
secured thereto, and another rod 64 18 ar-
ranged to extend from said bar 61. Fitting
loosely on the ends of these rods 62 and 64 i1s
a push-bar 65, the ends of said rods 62 and
64 being headed over to keep sald push-bar
in place, although the same fits loosely on
sald rods. Springs 66 are arranged on said
rods 62 and 64, between the bar 61 and the
bar 65. DBy this means a vielding abutment
is provided for pushing on the bunch of car-
riers on the horn.

The operation of the device is as follows:
The carriage is first provided with as many
carriers as is deemed proper for the particu-
lar length of suspension -cable, and the
sprocket-gearing is arranged to operate In
connection with the particular number of
carriers selected—that 1s to say, a number of
sprocket - pinions are provided of difierent
sizes and the particular one selected is se-
cuared on the shaft 28, and by adding or tak-
ing out a few links of the chain 31 the proper
relation is obtained with the sprocket-gear-
ing to operate, as hereinafter described. The
operating-ropes are trained over the small
supporting-pulleys arranged in the support-
ing-carriers. Suppose now that the carriage
starts from its position at the right and moves
to the left the distance which it is considered
proper to leave one of the supporting-car-
riers—say sixty, eighty, or one hundred feet.
The pin 34 1s so adjusted 1n the gear 32 that
when the carriage reaches this position it will
just engage the latech on the end of the le-
ver 36. Now as the carriage continues its
movement to the left said pin will move said
lever 36 and by means of the previously-de-
scribed connections will move the pusher to
the right to lift the outermost carrier over
the high point of the horn, asshown in Fig. 2.
The continued movement of the ecarriage will
then push this carrier off of the end of the
horn and drop the same down on the sup-
porting-cable. This outermostcarrier can be
lifted and kicked off the horn in this manner,
as the movement to the left of the lever 36
will release the spring-relieved push-bar 65
from contact with theinnermost carrier. The
incline 451 on the horn is made compara-
tively steep and abrupt, so that when the
parts are in their normal positions the spring-
relietf rod or bar 65 will bear on the inner-
most of the earriers and will hold the series
of carriers tightly in place up against said
incline. 'This will keep the series of carriers
ont the horn bunched together, so that they
cannot rattle off or become accidentally de-
tached therefrom. When the pusher is to
operate, this mechanism will be moved back,
so as to relieve the pressure on the series of
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carriers, whereby the pusher can easily and | plified, asthey donothave to be provided with
readily detach the outermost of the series of | means to support or engage the button-line.

carriers. When the detaching action has
taken place, this mechanism will push the re-
maining carriers up toward the ineline 481 on
the horn, thus pushing what is then the out-
ermost carrier into proper position for the
next detaching operation, and thus bunching
the remaining carriers against said ineline.
S0 soon as the carrier by this continued move-
ment to the left causes the pin 34 to pass the
lever 36 the heavy spring 44 will bring the
parts back to the position shown in Fig. 2 and
will cause the spring-relieved push-bar 65 to
engage and keep the remaining carriers in po-
sition on the horn. When the carriage travels
another predetermined distance to the left,
anothersupporting-carrier will bedropped off
the horn in a similar manner. This action
will take place as the carriage moves to the
left. When the carriage moves to the right,
the mechanism before described will not be ac-
tuated, as the pin 34 will simply ratchet under
the latch 38 without actuating the lever 36.
As the carriage moves to theright the pointed
end of the horn will engage under the roller
50 of the carriers and will pick the same up.
A plank or board 1s usually placed on the end
of the carriage to receive the impact or blow
of the contact of the carriers as they are
picked up in this manner, as in practical op-
eration the carriage is moved very rapidly.
In this way it will be seen that a carrier is
deposited or kicked off at a predetermined
point on the cable and that the same opera-
tion leaves the carrier at the same place, or
substantially the same place, no matter how
the carriage i1s moved, forward or backward,
or what the extent of these movements is.

It 1s an especially advantageous operation
to have the means which operates the carriers
engage and moveonly the outermost carrier,
as the remaining carriers are not disturbed
and there is no possibility of detaching but
one carrier at a time. It is also a particularly
advantageous point to have the detaching
means operate only when the carriage reaches
a position in 1ts travel near a point where a
carrier is to be detached, as by this arrange-
ment the carriers will be accurately distrib-
uted and always left at the same point, and

the wear and tear of the incessant backward |

and forward motions of the carriage within
the limits of the points where the carriers are
to be detached or picked up will not come on
the detaching mechanism. In this manner
the operating-ropes extending to the carriage
from the tower A will be properly supported
and positioned so asnot to interfere with each
other,

By adjusting the gearing as before de-
scribed the kick-off can take place at any dis-
tance desired. It will also be seen that by
this construction the ‘‘button-line” is en-
tirely eliminated. It will also be seen that
the construction of the carriers is much sim-

[ '8

!

Usually it is not necessary to support the
traveling rope whichreturns from the tower A’

to the tower A or that portion of the traveling

rope which is at the left of the carriage, as
indicated in the present drawings. It is ob-
vious, however, that by properly proportion-
ing the carriers, both parts of this traveling

rope can be supported, and that by using a

duplicateset of carriers, operated in the same
manner at the left of the earriage, that part
of this rope which is at the left of the carriage
can be supported along the length of the sus-
pension-cable.

While I have shown and deseribed the in-
vention as applied to one specific form of
hoisting or conveying mechanism on a sup-
porting-cable, it is evident that the automatic
1dea is capable of application to all appara-
tus of this general character.

It is considered good practice in the appa-
ratus previously deseribed to slush the sup-
porting-cable once in a while with heavy oil
or grease. This generally 1s done by hand.
To do away with this hand operation, I pro-
vide the following mechanism: A cylinder 67
1s secured on the ends of the frames 16 and 17
of the carriage. This eylinder is provided
with a valved outlet 68. A piston 69 is fitted
into said eylinder and has a bar 70 extending
across 1ts top. This bar 70 is pulled down
by springs 71. When it is desired to slush
the suspension-cable, the cylinder 67 is filled
with the proper material, which can be done
by removing the piston. The piston is then
put in place in the eylinder, the valve 68 is
opened the proper degree, and the springs 71
will force the piston down into the eylinder,
and this will force the slush out through the
valve. Then by traveling the carriage back
and forth the length of the cable as many
times as desired the cable can be properly
treated.

I have described the foregoing device and
means in detall as complying with the statute
which requires me, as a prerequisite to ob-
talning a patent, to describe the best form
of mechanism now known to me for carrying
out my invention.

The foregoing means is the best form of
mechanism now known to me for the before-
recited purposes; but 1 do not wish to be lim-
ited in the broad claims which I make in this
application to the details of such mechanism,
as other plans and arrangements can be de-
vised by a skilled mechanic without depart-
ing from the scope thereof.

Having thus fully deseribed my invention,
what I claim, and desire to secure by Letters
Patent, is—

1. In a hoisting or conveying apparatus,
suspension means, a carriage traveling there-
on, an operating rope or ropes extending to
the carriage, a series of supporting-carriers
for the operating rope or ropes, a horn car-
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ried by the carriage for supporting said car-
riers, a horizontal pusher arranged to engage
only the outermost carrier on the horn, and
means actuated by the travel of the carriage
for operating said pusher.

2. Inan apparatus of the class deseribed, a
carriage having a supporting-horn, a number
of supporting-carriers mounted on said horn,
a spring-actuated pusher arranged to engage
only the outermost carrier on the horn, and
& trigger mechanism for setting said spring
and releasing the pusher, arranged to operate
only when the carriage reaches a position 1n
its travel near the point where a carrier 18 to
be detached.

3. In an apparatus of the class desecribed, a
carriage having a supporting-horn, a number
of supporting-carriers mounted on said horn,
a horizontally-moving pusher arranged to en-
gage only the outermost of said carriers, a
spring {or actuating said pusher, and a trig-
ger mechanism actuated by the travel of the
carriage in one direction only for setting said
spring and releasing said pusher, arranged
to operate only when the carriage reaches a
position in its travel near the point where a
carrier 1s to be detached.

4. In an apparatus of the c¢lass described, a
carriage having a supporting-horn, a number
of supporting-carriers mounted on said horn,
means tor engaging and detaching the outer-
most carrier on the horn, holding means for
keeping the carriers bunched together in po-
sition on the horn, and means for releasing
the holding means as an outermost carrier is
engaged and kicked off the horn.

5. In an apparatus of the class described, a
traveling carriage having sheaves running on
the suspension means, and a horn, a number
of supporting-carriers mounted on the horn,
a pusher for detaching said carriers from the
horn, connections for operating the pusher
from one of said sheaves, and a cam mounted
on each of said carriers in position so that the
pusher will lift up the outermost carrier and
push the same off the end of the horn.

6. In an apparatus of the class described, a
carriage having sheaves runuing on the sus-
pension means, and a horn, a number of sup-
porting - carriers mounted on the horn, a
pusher for detaching said carriers one at a
time from the horn, a wheel operated by the
travel of the carriage and having a project-
ing pin, a latched lever operated by said pin,
and connections from the same to the pusher,
whereby the pusher will only be actuated as
the carriage moves in one direction.

7. In an apparatus of the class described, a
carriage having sheaves running on the sus-
pension means, and a horn, a number of sup-
porting - earriers mounted on the horn, a
pusher for detaching said carriers one at a
time from the horn, a wheel operated by the
travel of the carriage and having a project-

i

__‘L
——

| inz pin, a latched lever operated by said pin,

connections from the same to the pusher,
whereby the pusher will only be actuated as
the carriage movesin one direction, a spring
for keeping the lever in normal position, and
adjusting means for determining this normal
position.

8. In an apparatus of the class described, a
traveling carriage having sheaves running on
the suspension means, and a horn, a number
of supporting-carriers carried by the hLorn,
a pusher for detaching the carriers from the
horn, a holding mechanism having a spring-
relief for keeping the carriers bunched to-
cether on the horn, means for operating the
pusher, and for withdrawing the spring-pres-
sure of the holding mechanism as the pusher
operates,

0. Inan apparatus of the class deseribed, a
carriage having sheaves running on the sus-
pension means, and a horn, a number of sup-
porting - carriers mounted on the horn, a
pusher for detaching the carriers one at a
time from the horn, a holding meansfor keep-
ing the bunch of carriers together on the end
of the horn, consisting of two rods having a
push-bar loosely fitted on the ends thereof,
and springs bearing on said push-bar, where-
by a spring-relief is provided, and means for
withdrawing said rods as the pusher operates
to detach a supporting-carrier.

10. In an apparatus of the class described,
a carriage having sheaves and a horn, a
pusher mounted in ways on said carriage so
as to be capable of a horizontal motion, the
end of said pusher being brought 1nto posi-
tion near the end of said horn, so that the
same will engage the outermost of a series of
supporting - carriers, and connections from
one of said sheaves for actuating said pusher.

11. A supporting-carrier for the purpose
described, consistingof frames carryingsmall
supporting pulleys or sheaves, and spring-
clips eurved in horizontal cross-section ex-
tending down therefrom in position to bite
and hold the carrier in position on the sus-
pension means.

12. A supporting-carrier for the purpose
described, consisting of two inner frames and
two outer frames secured together at the top,
a stud connecting the same under which the
horn of the carriage can engage, and rollsor
pulieys journaled on studs secured between
each part of the outer frame and one of the
inner frames, and between the two members
of the Inner frame.

In testimony whereof I have hereunto set
my hand in the presence of two subsecribing
witnesses,. |

WILLIAM McINTOSH.

Wiftnesses:
I.ouis W. SOUTHGATE,
JOHN B. GILMORE.
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