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ARTHUR J. FRITH, OF NEW YORK, N. Y.

LOADING AND CONYV

EYING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 533,757, dated February 5,1895.
Application filed June 22,1893, SerialNe. 478,418, (No model)

To all whom 6 may concern' ‘

Be it known that I, ARTEUR J. FRITH, of
the cityand countyof New York,in the State
of New York, have invented a new and use-
ful Self-Loading, Hoisting, and Conveying
Apparatus, which invention is fully set forth
and illustrated in the following specification
and accompanying drawings.

Apparatus has heretofore been used by
which buckets of coal, sand, earth or other
material are hoisted at one point to a trolley
running on an elevated track or rope, con-
veyed along said track the desired distance
and either automatically damped or lowered
at the desired point.

The object of this invention is to provide
such elevated tramways with means by which
an automaticallyfilling bucket ordredge,after
being loaded, may be elevated and conveyed
to any desired distance where it may be low-
ered and diseharged of its contents by simple
winding mechanism operated by a single at-
tendant.

The invention will first be described in de-
tail and then particularly set forth in the

In the accompanying drawings, Figure 1
shows in side-elevation a hoisting and con-
veying apparatus embodying my invention.
Fig. 2 shows in end elevation a modification
of the apparatus shown in Fig. 1. Fig.3isa
side elevationof Fig. 2. Fig.4 is an enlarged
view in plan of a winding-engine such as may
be employed to operate the apparatus. Tig.
5 is a side elevation of Fig. 4, Fig. 6 shows
in side elevation, an outline of a completed
plant embodying my invention, illustrating
its method of performing its work, when ap-
plied to the removal of a bank of material
such as sand or gravel, or even a coal pile.

In said figuresthe several parts are respect-
ively indicated by reference letters as below
described.

Referring first to Fig. 1, the letter 8 indi-
cates a standing rope, or elevated track, sup-
ported by towers T, on which towers are car-
ried double sheaves X, X’, X% Upon the
rope or track S runs a carriage or trolley Y
consistingof a frame carryingrunning wheels
y, y and large sheaves 3/, 4°

The letter E indicates a hoisting engine,
hereinafter more particularly deseribed in

detail, having driven drums ¢, ¢’. An idler
drum €% provided with a brake ¢, may be
secured to the framing or bed plate of said
engine, if desired.

A bucket or shovel, V, is shown, having
swinging jaws,7, 7, pivoted to aframe f, which
frame carries, on ashaft, a windlass a. The
shovel or bucket V, is supported by ropes A
and B. The rope A passes over the sheave
' on the trolley Y, over the sheave X, and
around the hoisting drum ¢ of the engine E
to which theend of said ropeissecured. The
rope B passes over the sheave 4 on the trol-
ley, back over a sheave X', thence above the
trolley Y, over a .sheave X? to the hoisting
drum e’ of the engine E to which its end is
secured. The rope A is wound around the
windlass or winding-sheave ¢ on the bucket
or shovel V, its end being secured to said
sheave, and when said rope is strained it
winds up and closes the jaws 4, 5. Whenthe
waight is thrown upon the rope B attached
to the outer ends of the jaws 4, j, the bucket
opens, rewinding the rope A upon the wind-
lass a. To facilitate this openingthe rope B
is bifurcated and passes around sheaves s, s,
secured to the jaws 4, 4, the ends of said rope
being brought back and attached to some
part of the frame f, thus doubling the pur-
chase of sald rope. Weights w, may also
be attached to the jaws j as shown, which will
facilitate the rewinding of the rope A upon
the sheave a.

A chain R is secured to one of the towers
T, and to the trolley Y, and is supported at
intervals by running supports , », hung from
the rope ortrack 8. Said supportsr, 7, carry
sheaves r’, which act as supports for the rope
A. An endless rope ¢, isattached to the trol-
ley Y, passes over the supports r" and sheave
X and several times around the dram ¢?, then
back and around sheaves X3 X’ to the other
end of the trolley Y, to which it is secured.
It is evident that, if the drum €? is rendered
stationary by the brake ¢% the continuous
rope ¢ will prevent the trolley Y, from trav-
ersing in either direction upon the rope S.

In Figs. 4 and 5 is showna hoisting-engine
suitable for operating this apparatus. The
two drums ¢, ¢/, are operated in common by
gears ¢, ¢, and a pinion p, on the driving
shaft P of the engine, which shaft is rotated,
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by eonnecting rods, not shown,or other eéon-
venient connections from the eylinders ¥ to
the ¢érank pins XK.  The hoisting drums: are
so mounted as:to be thrown in or out of gear
longitadinally on  their shafts with gear-
wkeels g and ¢* by means of: sérew irods 1,
passing through nuts in: guidesi4, and oper-
ated by the handles /1, which rods are inserted
in the ends of said shafts and bear against

keys passing through slots in said shafts at
Eitherdrum may thus be driven:

the pointso.
separately or together, either in the same or
opposite directions as may be desired, by be-
ing:thrown into one or other iof the gear-
wheels g, g%  The gear g’ is keyed to the
drum shaft, while the fellow gear ¢? on:the
drum ¢’ is loose oniits shaftt. : ‘The drum ¢’ is
arranged so asto be thrown in or out of gear
with either end gear-wheel g, ¢% but the drum
g isiarranged to be thrown either in-orout of
the gear g, which meshes into the pinion p,
and not into the gear-wheel ¢’ on the oppo-
site side of itsshaft. Said drams and their
respective gears are coupled as shown in'the
drawings at.the pointsd by cone-frietion sur-
faces. A suitable brake-strap, or: straps, b;
may be used in any:well known:manner: in
connection with these drums.  Suitable.re-
versing levers -and brake-bar handles are
shown at H. .

Theoperation of the apparatusconstructed
as above: described is as follows:~—The drum
&* being prevented from rotating by the ap:
plication of the brake e® and the trolley thus
prevented from traversingin either direction
byits attachment to the endsof the rope ¢, if
the rope A is slackened the jawsof the shovel
V will open and if said rope be tightened the
shovel will elose. : If the brake ¢* and drum
e* be free, the trolley Y is free to move in
either direction and if hoisting be commenced
with the rope A, the rope B will be slackened
and the trolley Y will move in the direction
4% until the strains upon the ropes A and B
are equalized. If hoisting by the rope B the
several movements of the parts deseribed
will be reversed.

If, as in Fig. 6, the shovel be at a position
D, and open, then, by hoisting on the rope A,
the shovel will close and take its load. It
will then rise, and, as the rope B is slackened,
move toward the engine K. - When the shovel
reaches the height of the trolley Y, both
drums e, ¢/, of the engine will be thrown into
action and as they may be wound in opposite
directions, the rope B will be paid out atthe
same rate as the rope A is wound in, and the
trolley, with the shovel suspended close be-
neath it, will move toward the engine E until
the point of dumping is reached. The brake
€% isthen applied to the drum e?to prévent fur-
ther movement of the trolley. By slacken-
ing the rope A the shovel will open anddrop
its load; or by slackening both the ropes A
and B, the shovel will descend, as far as de-
sired, closed, and then by holding fast the
rope B, the load can be dumped at the lower

level. © The action: just described could be re-
versed: and material raised from a pointnear
the engine E conveyed back over the line
and dumped at thepoint D.: If it bedesired
to raise the shovel; say at the point D, iverti-
cally; or nearly so, it will be svident that both
the ropes: A and B must be hoisted upon.
Hence the engine: used: in this caseshould be
capable of boisting by bothiof ithe drouns e, ¢,
at the same time, and, when:the: shovel has
reached the trolley,be capableof hoisting on
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one dram ¢ and pay out upon'or by the other.

drum ‘e’ ,
The supporting rope S may bereplaced by

| any other elevated track.

In Fig. '3, the apparatus is shown as ar-
ranged with a projecting boom B’ and track
S’.. Supporting frames T’ are provided, from
one of ‘which suspension-rods or tie-rods {, {,
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support the track 8’, the engine E being:

placed above said track. In'said Fig: 3, the
endless rope '¢; drum e jand brake ¢’ are
replaced by :stops % s% located at desired
points on'the track S’,to arrest the motion
of the trolley Y..: Thestop:s® may be provided
with a ‘catch §! arranged to be . unlateched by
the contact of the shovel V with some’ pro-
jecting part of it; such as 5.

The ‘supporting sheaves, 7/, ', shown: in
Fig. 1. for supporting therope A, are replaced
in Figs.2 and 3, by sheaves: R/, rigidly. at-
tached:to the supports 1.  Said supporbing
sheaves,in eithercase, are provided, not alone
to prevent the rope A from sagging:down,
but also to divide the span of the hanging
rope into-shorterispans and thus reduce the
tension in'said rope dueto:the weight of the
hanging rope.. This reduction of tension fa-
cilitatesthe opening of the jaws of the bucket,
in addition to the use of the sheavess,s,and
the weights w, w, fo the extent of its dimi-
nution of the resistance:of the weight of the
rope A, in opposing the opening of the jaws,
as said rope must necessarily be wound upon
the sheave o by the opening of the. jaws.
This diminution of the tension of the rope A
is made manifest by the sagging of only a
short. portion of the entirelength of the same,
indicated by the dotted lines A’; Fig. 1.

When shovels such as herein described are
hung by an opening rope, such rope tends to
open and rewind the closing rope, but, as
said closing rope is heavily geared against
such movement, a relatively trifling resist-
ance in a long line of closing rope is liable to
prevent the shovel from opening, or cause
serious difficulty in opening the same. The
sheaves ¢, s, on the jaws of the shovel herein
deseribed, give the opening rope a :double
purchase to overcome this multiplied resist-
ance in the closing rope, and, in conjunction
with the supports R’, 7/, and weights w, fa-
cilitate the opening.of the jawsof the shovel.

In Fig. 8, the bucket V is shown in con-
nection with the loading or discharge of a
boat N under one end of the tramway. For
the sake of clearness of illustration said
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bucket is also shown in dotted lines in two
different positions on the tramway.

The advantages of my invention are sim-
plicity of eonstruection and certainty in op-
eration. The ropes connecting the engine,
trolley and shovel serve the purpose not only
of running the trolley but of operating the
bueket or shovel, raising, lowering, opening
and closingit. All running-bloeks or sheaves
between the trolley and the shovel are dis-
pensed with, thus permitting the shovel {o
be elevated close to the trolley and obviating
back-pull on the opening rope which has
heretofore seriously opposed the opening of
the jaws of the shovel. The complete oper-
ation of loading and discharging at points
either near or remote from each other; may
be readily effected by a single aitendant’s
manipulations of the winding engine.

All shovels of the class herein described,
which are intended to remain closed with
their loads, must have the opening and clos-
ing lines faut, for, if the closing line were to
slacken, the shovel would open and drop its
load. In devices heretofore used, when the
hoist or transfer is long and the trolley held
by moving lines, both the opening and clos-
ing ropes must be overhauled at an equal
rate, and hence the mechaniecal difficulty has
arisen of the necessity for having both of the
hoisting drums of the engine vary exactly the
same in diameter. Even if both drums wind
with buta singlelayer of rope thisis difficult

where the hoisting distance is great, and if

a double layer of rope, that is one layer wind-
ing over another be employed, the change
from lower to upper layer must take place at
the same instant—almost a mechanical im-
possibility—in order that the practical di-
ameters of the drums shall not be made pro-
portionally different. Inaddition to thisdif-
fieulty the moving lines on the friction drum
employed, must be manipulated, during the
entire operation, at the same time as the
hoisting drams.

In my device above deseribed, it is not only
unnecessary to use the line ¢ when moving
the trolley, but said line is intended to be
free, leaving only the hoisting lines to be at-
tended to by the operator, said line ¢, being
merely & means to stop the trolley, not to
move it. By having the trolley free and the
hoisting lines, A and B, leading from the trol-
ley in opposite directions, the necessity of
equally overbanling said lines is avoided, for
if one line, say the closing line, slackens, the
balance in the trolley from the pull of the two
lines in opposite directions is disturbed and

- the trolley instantly moves until the tension

6o

65

on the two lines is restored. This construc-
tion thus permitsof the use of small hoisting
drums with several layers of line in a long
transfer and eompensates or provides for any
inequality in the diameters of the drums. It
will also be observed that the strain in this
device is only one-half the weight of the

shovel pulling in opposite directions on the
trolley. _

While I prefer to employ an engine such as
shown in Figs. 4 and 5 to operate this appa-
ratus, any other suitable winding machinery
to perform similar functions may be substi-
tuted therefor, without departing from my
invention.

T do not confine myself to any particular
form of bucket or shovel, as, while I prefer to
use abucket such as shown in the drawings,
anysuitable form of bucket may beemployed.

Having thus fully deseribed my invention,
I claim—

1. In a self-loading and conveying appara-
tus, the combination of a supporting tram-
way; a carriage or trolley running thereon;
a winding engine; a bucket or shovel pro-
vided with opening and closing jaws; and
opening and elosing ropes connecting the trol-
ley to the engine by leading from the trolley
in opposite .directions over sheaves on the
trolley; each of said ropes having one end
connected to the shovel and its other end to
the winding-mechanism of the engine; where-
by the shovel, by the action of said winding
mechanism, may be raised to different eleva-
tions and the trolley moved in either direc-
tion, at any point of the bucket’s elevation.

2. In a self-loading and conveying appara-
tus, the combination of a supporting tram-
way; a carriage or trolley running thereon; a
winding engine; a bueket or shovel provided
with opening and closing jaws; and opening
and closing ropes connecting the trolley to
the engine by leading from the trolley in op-
posite directions over sheaves on the trolley;
each of said ropes having one end connected
to. the shovel and its other end to the wind-
ing mechanism of the engine, and said clos-
ing rope being intermediately supported at
intervals by sheaves distribated on the line
of the tramway; whereby the tendency of the
weight of the closing repe to close the jaws
of the shovel is diminished, and the shovel,
by the action of said winding-mechanism, may
be raised to different elevations and the trol-
ley moved in either direction, at any point
of the bucket’s elevation.

3. In 4 self-loading and conveying appara-
tus, the combination of a supporting tram-
way; a carriage or trolley running thereon; a
winding engine; a bucket or shovel provided
with opening and closing jaws; and opening
and closing ropes conneeting the trolley to
the engine by passing over sheaves on the
trolley; each of said ropes having one end
connected to the winding mechanism of the
engine, the other end of the closing rope be-
ing conneected to closing mechanism on the
shovel and the other end of the opening rope
being provided with a bifurcation passing
around a sheave on each jaw of the shovel,
the end of each bifurcation being secured to
the frame or body of the shovel; for the pur-
poses set forth,
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4. In a self-loading and conveying appara-
tus, the combination of ‘a supporting tram-
way; a carriage or trolley running thereon; a
winding engine; a bucket or shovel provided
with opening and closing jaws; and opening
and closing ropes connecting the trolley to
the engine by passing over-sheaves on the

‘trolley; said elosing rope being intermediately

supported atintervals by sheaves distributed
on the line of the tramway and havingone of
its ends connected to the winding mechanism
of the.engine and its other end to closing
mechanism on the shovel; and said opening
rope having one of its ends connected to the
winding mechanism of the engine and its
otherend provided with a bifurcation pass-
ing around asheave oneach jawof the shovel,
the end of each bifurcation being seeured to
the frame of the shovel; for the purposes set
forth.

5. In aself-loading and conveying appara-
tus, the combination of a supporting tram-
way, a carriage -or trolley running thereon,
means substantially as deseribed for arrest-
ing the travel of said trolley at will at any
point,a bucket or shovel provided with open-
ingand closing jaws, and a winding engine
provided with two lines of operating ropes for
opening aund closing said jaws, each one of
said ropes connecting the trolley to the en-
gine and the shovel tothe trolley, for the pur-
poses set forth.

6. In a self-loading and conveying appara-
tus, the combination of a supporting tram-
way, a carriage or trolley running thereon,
means substantially as deseribed for arrest-
ing the travel of said trolley at will at any
point,a bucket or shovel provided with open-
ing and closing jaws, and a winding engine
provided with two lines of operating ropes
for opening and closing said jaws, each one
of said ropes connecting the trolley tothe en-
gine and the shovel to the trolley and lead-
ing from the trolley in opposite directions, for
the purposes set forth. .

7. In a self-loading and conveying appara-
tus, the combination of a supporting tram-
way,a carriage or trolley running thereon,an
idler drum provided with a brake, a rope
coiled around said drum and having one end
connected to eachend of said trolley,a bucket
or shovel provided with opening and closing
jaws,and a winding engine provided with two
lines of operating ropes for opening and clos-
ing said jaws,each one of said ropes connect-
ing the trolley to the engine and the shovel
to the trolley, for the purposes set forth.

8. In a-self-loading and eonveying appara-
tus, the combination of a supporting tram-
way, a carriage or trolley running thereon, an
idler drum provided with a brake, a rope
coiled around said drum and having one end
connected to each end of said trolley, a bucket

or shovel provided with opening and elosing |-

jaws, and a winding engine provided with

533,797

two lines of operating ropes for opening and
closing said jaws, each one of said ropes eon-
necting the trolley to the engine  and the
shovel to the trolley, and leading from the
trolley in opposite directions, for the purposes
set forth. :

9. In a self-loading and conveying appara-
tus, the combination of a supporting tram-
way; a carriage or trolley.running thereon,
a bucket or shovel provided with opening
and ‘closing jaws, a closing rope connected to
said jaws and supported at suitable intervals
throughoutitslength; an idler drum provided
with a brake, and a rope coiled around said
drum and having one-end connected to each
end of said trolley, for the purposes sef forth.

10. Tnaself-loading and conveying appara-
tus, the combination-of -a supporting tram-
way, a carriage or trolley running therecn; a
winding engine; a bucket or shovel having
opening-and closing jaws each provided with
a sheave,; as s, s; a closing rope connected to
said-jaws; and a rope for opening said jaws,
running on said sheaves so-as to increase its
opening pull upon said jaws; substantially as
set forth.

11. Inaself-loading and eonveying appara-
tus, the combination of a supporting tram-
ways; a carriage or trolley running thereon;a
winding engine; a bucket or shovel having
opening and closing jaws each provided with
a sheave; a closing rope connected to said
jaws; and a bifurcated opening rope passing
around said sheaves and having its ends se-
cured to theshovel; whereby the opening pull
of said opening rope is increased; substan-
tially as set forth.

12. In aself-loading and conveying appara-
tus, the combination of the following named
elements: a supporting tramway; a carriage
or trolley running thereon;a bucket or shovel
having opeiiing and closing jaws; a hoisting
engine having two drums loosely mounted on
shafts, having gears, as ¢, secured thereon in
mesh withadriving pinion, as p,and provided
with a gear, as g’, fast on its shaft, in mesh
with a loose gear, as g% said drums and gears
g and ¢* being provided with suitable friction
surfaces, as d, for respectively coupling the
same;and opening and closing ropes connect-
ing the trolley to the engine by leading from
the trolley in opposite directions over sheaves
on the trolley; each of said ropes having one
end connected to the shovel and its other end

to the winding mechanism of the engine;

whereby, while the shovel is held closed at
any desired point of elevation, the trolley
may be moved positively in either direction
by the winding drums, substantially as set
forth.

ARTHUR J. FRITH.

Witnesses:
Francis P. REILLY,
CHAS. P. BARKER,
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