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To all wham it ma J concerw: .

Be it known that I, ALFRED H. DE CAMP a
citizen of the Umted States, residing at Tren-
ton Junection, in the eounty of Me1 cer and
State of New Jersey, have invented certain
new and usefulImprovementsin Hoisting and

Conveying Apparatuses, of which the follow- |

ing is a Speelﬁeatlon |
My invention relates to that ela,ss of hoist-

ingand eonvey ing apparatuses in which shift-
carriers are provided for sustaining a
fall-rope during the operation of the appara-
tus and embodies means for automatically

eble

shifting and disposing the said rope-carriers
along the way traversed by said carriage and
removing them from its path when thelr SUup-
port for Lhe fall-rope is unnecessary.

My said invention involves certain im-

provements in details' of construction and
operation of a prior invention, for which T

have filed application for Letters Patent, Se-
rial No. 534,257,

In the aceompauymﬂ* drawings, forming d;
part of this specification, I heve shown my
invention in connection with what is com-.

monly known as a ‘‘cable hoist,” though, as
will be readily nunderstood, my 1mprovements

are applicable to other deeemptwns of hoist-

ing and conveying apparatuses.

Figure 1 shows a side elevation of a hoist-
ing end conveying apperetus embedymw my
Kig. 2 is a front view of
one of my improved fall -rope carriers shown
in connection with several of the parts pro-
vided for operating the same. Fig. 3isafront
view of a traveling nut pr 0v1dec1 for operat-
ing certain parts of themechanism with which
the rope-carriers engage, said view being
partly in section. TFig. 4 is a detailed view
of the top partof the travelmn* nut shown in
IFig. 8, illustrating the construction of one of
Lhe ]_L)ELI ts oper etmcr in connection with the
nut. Fig. 51is a su:le elevation of the fall-
rope carriers, ehewmw them engaged with

‘mechanism wher eby they are secured and op-

erated; and Fig. 6 isa plan view of the mech-
anism illustrated in Fig. 5 with a part of the
member N cut away to more fully disclose
the details of the structure.

In the drawings, A is a cable made taut by

_-edapted to traverse the tram-cable A b
‘means of the grooved wheels 7" ", mounted

enchms at its ends (not shown) and suppm ted.

‘above the ground by the terminal supports
B and C. The terminal supports B and C
serve not only to sustain the tram-cable of

the apparatus, but also portions of the mech-

anism adapted to operate the same. . D isa
running-line, commonly ecalled a “haulmﬁ‘-

| rope,” one end of which is secured to a trev-
eling carriage F at a point d on the frame

thereof and ; passes thence through the mid-
dle portion of the fall-rope carriers H'"' H"
H" H over the sheave d' on a bracket sus-

tained by the terminal support B to and
around the drum 1, which is operated by a

hoisting-engine of eny ordinary pattern, and

thence to a,nd over the sheave d” on the ter- |
minal support B and. to and around the

sheave d"' on the terminal support C, and
thence to the frame of the carriage I, to Whlch
it is attached at the point d"". =

K 18 a fall-rope wound on the drum 2, op-

| elated by the hoisting-engine, and pa,semﬂ'

thence to and over the sheave ¢ on the ter-
minal support B, and thence to and over the

sheave f, mounted in the frame of the carriage

F, and theénce to and around the sheave in

the fall-block G, thence to and around the

sheave ', ‘mounted in the fr ame of the car-

riage F, and thence to the top of the fall--
80

block G to which it 1s secured in the usual

way. The fall-block (x isof the ordmery form

and provided with means for securing to it
the loads to be raised and carried. The car-
riage F is of the usual construction and is

in the upper portion of the frame of the car-

riage and having rope-sheaves f /', mounted
in the lower p01131011 of the fr eme, f01 the fall-
rope K, as described. .

o H" H are fall-rope carriers of my im-

proved construction.. Each of these carriers.
comprises two upright side plates & A’. (See
Fig. 2.) These side plates are rigidly secured
1}09’6131’161 at top and bottom and are spaced
epert by the blocks A" A''. Near the upper
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portion of the frame so formed and between
the side plates is pivotally mounted the
grooved roller I upon the pin <, secured in
i the pla,tes

Neer the lower pOI‘th]ﬂ of said
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frames and between the side plates is pivot-
ally mounted the grooved sheave or roller J
upon the pin 5. On theinner side of the plate
i/ is secured by a hinge £ a vibrating piece K.

This vibrating piece extends 11pwarc113T within |

the frame of the fall-rope carrier and at ifs
upper portion 18 turned at right angles and
passes out of the frame through a hole formed
in the side plate . By reference to Fig. 6it
will be seen that the ends of the pleces K K
K K project through the several fall-rope-
carrier frames varying distances, for reasons
which will be presently explained. Near the
upper portion of each vibrating piece K and
on its inner face is rigidly secured a wear-
ing-plate %', and on the inner face of each
plate h a similar wear ing-plate £ is rigidly
secured, as shown in Fig. 5.0 At a point about
midway of the length of each vibrating piece
K a countersunk hole is formed, and within
this hole the end of a bolt a, with upset head,
is secured. 'This bolt passes out of the fall-
rope-carrier frame through the side plate 7,
a hole for the purpose bemﬂ* formed in said
plate, the bolt being fmmed to move freely
within the hole. 'Upon the part of the bolt
extending beyond the side plate 2 is mounted
the compression-spring %'/, and the outward

end of the bolt being threaded the adjusting-

HEE

nut &' is secured thereon.

-Upon the tram-cable A, near the terminal
support B, i1s rigidly secured the frame L. |
T'his frame is composed partly of two cross-

beams L’ L. These cross-beams rest, near
one of their ends, directly upon the cable A
and at right angles thereto.

framed the depending posts M M.

braces m m/ .

J'H

braces m' m’" and the tie m Across the

top sides of the beams L' L" and at right an-
gles thereto is secured the timber N. This
timber is rigidly secured to the cross-beams

and extends toward the right (see Figs. 5 and
6) a considerable distance beyond the beam

L", part of this timber N being cut away in
T'o the un-
der side of the timber N and on its part pro-

Ifig. 6 to show the parts below.

jecting beyond the beam L' is secured the

shaft O. As this shaft O lies in the same

plane with the shaft Q, it is not shown in Fig.
5, but appears in Figs. 2 and 6. Upon this

shaft are pivotally mounted several operat-

ing-pieces P P’ P" P, which abut at their
hubs and are adapted t0 pivot on shaft O in-
dependently of each other. The operating-
pieces P P'P" P areeach pmwded atoneside
with broad vertical faces pp'p”' p""'. These
faces are so formed that when all the fall-rope
supports are in their normal positions they
collectively form a plane inclined to the gen-

eral direction of the tram-cable A, as seen in | Q Opposite each of the fingers o o’ 0" 0"

-pmtmns the compression-springs s s
respectively mounted to loosely inclose the

At the points
of their contact therewith they are rigidly
secured to the cable A by meansof U-bolts (/.
Near one end of each of the cross-beams L'
L and on their under sides are respectively
These
posts are secured to the cross-beams by the
These depending posts are
braced and secured together by the diagonal

Fig. 6. At their other sides the pieces P P
P” P"” are provided with projecting fingers
00 0 0"'. Secured to the projecting timber
N is a keeper O'. This keeper passes hori-
zontally beneath the face sides p p' p" p""’ of
the several operating-pieces P P' P P, and
the operating-pieces when in normal pOSIthIl
rest upon and are held by the keeper O'.

Q is a shaft screw-threaded for a portion of

its length and supported by the bearings S 8

S”', which bearings are secured to the under

sides of the cross-beams L' L and the timber
N, as shown. This shaft is connected by
means of the flexible shaft T to the axle 7 of
the sheave d’, over which the hauling-rope D
passes. The sheave d' is rigidly secured to
its axle £, and said axle 1s made fast to the
flexible shaft T by means of the clamps?. In
like manner the shaft QQ is secured to the flexi-
ble shaft T by the clamp ¢’. The shaft Q is
reduced in diameter at the points s s adja-
cent to the bearings S' 8", and at these points
the diameter of the shaft is no greater than
itsdiameteratthe bottom of the thread formed
upon the portion of the shaft between said
two last-mentioned bearings S’ S”. On each
of these reduced por tlons of the shaft and
covering a part of the length of the 1edueed
11 &16

shaft.
The threaded nut U isloosely mounted upon
the threaded portion of the shaft Q, and when

“the shaft is revolved the nut traverses it in

either direction, according to the direction in
which the shaft is revolved, the depending
arm 1 acting as a balance-weight to keep the
nut in an upright position. 1The upper por-

tion of this nut is internally screw-threaded

at . (See Fig. 3.) Within this screw-
threaded portion of the nut 1s secured the
externally-threaded inverted cup «'’. "This
cup is closed across its upper end, with the

exception of a central aperture provided for

the passage of the lock-pin V. The cup 1s
preferably formed in halves to facilitate en-
tering the lock-pin V into the way provided
for it within the cup.  The lock-pin is pret-
erably square at that part which passes
through the cover of the cup v, and the hole
or slot in the part «' is shaped to conform
to the pin. The upper end of the lock-pin
terminates in a cross-arm (see KFig. 4) which
stands normally in a direction parallel to the
tram-cable A. The lower end of this lock-
pin passes through an opening in the nut U,
which serves as a gunide to it, and the pin is

permitted to come 1nto contact with the
threaded portion of the shaft Q below. Upon

the lock-pin and near its lower end isrigidly
secured the collarv. The small compression-

spring V' encireles the lock-pin and is free to

act within the cup «'' and bears at its lower
end on the collar v and at i1ts upper end
againstthe cover of thecup.  Atpointsalong
the length of the serew-thread upon the sl(lafu
See
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| Fig._’?) the thread Q' is cut out, one side of
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— each cut being abrupt and the otherside run-

IO

ning out gradually to the normal diameter of
the thread. (See Fig. 3.)

and the normal line of travel of this projec-
tion is just above the fingersoo' 0" o',
Ifig. 2.) - B S

Secured to the timber N on its under side
are projecting pieces W, the office of which
will be hereinafter explained. L

On the inner side of the depending post M’
1s pivotally mounted the rope-sheave 1w, over

-~ which the running-line D passes and by which
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1tis partly supported and guided. The guide-

bar X is secured to the innersides of the de-
pending posts M M’ at an elevation about
equal to that of the upper operating ends of
the vibrating pieces K of the fall-rope carri-
ers and at such a distance from the vertical
plane of the tram-cable A that the sides A’
of the fall-rope carriers will normally rest
against and slide along said guide-bar. At-
tached to the support B are guide-pieces v,

~one of which is shown in Fig. 5, the funetion

of which is to prevent lateral movements of
the frame I.. To the timber N and to the

‘post M’ are respectively attached the stop-
‘blocks 3 and 4 to limit the movement of the

fall-rope carriers. - |
The operation of the apparatus is as fol-
lows: Starting with the carriage near the ter-
minal support B the fall-rope carriers and
the traveling nut U are in the positions shown
mn Figs. 5 and 6.
away from the terminal support B the run-
ning-line D revolves the sheave d’ in the di-
rection of the arrow, and the flexible shaft T
and threaded shaft Q are revolved in the di-
rection shown by arrows, while the threaded
nut U is moved along the threaded shaft in

the direction indicated by the arrow Z. As

the nut U progresses the projecting portion
U’ thereof comes directly over the finger o’
of the first operating-piece P'".
point the lock-pin V has traveled directly on
top of the thread ¢’ of the shaft Q; but at this
point the end of the lock-pin V meets one of
the cut-out portions of the thread and follows

the eccentrically-curved face of the cut until

it reaches the abrupt termination. thereof.
The nut then becomes locked on the shaft by
the pin V, and as the shaft revolves it turns
the nut in the same direction. (See Fig, 3,

where the course is indicated by the arrow.)

The nut now revolving, the projecting por-
tion U’ contacts with the finger o'’ of the op-
erating - piece P’ and depresses it, which

causes the faced end p'' of the gperating-

piece to rise until it is entirely clear of the
point of the vibrating piece K, with which it

- hasbeen engaged. When the faced end p'’ of

P has been sufficiently elevated, the ¢ross-
bar top-of the pin V contacts with the releas-
IngfingerortripW. Asthenutfurtherturns
the cross-bar top of the pin V slides along the

One side of the
nut U is provided with a projecting part U’,

(See

As the carriage moves

Up to this

18 raised, so that itslower point clears the ab-

rupt face of the cut in the threaded shaft Q.
The nut then being free to revolve on the
shaft, the weighted lower end causes it to re-

volve in a reverse direction and come to its

'y
[+

normal position, the end of the pin V drop-
ping and slipping upon the top of the thread

q', as before, the spring V' insuring contact

at all times between the end of pin V and the

end of the vibrating piece K'’ having been

‘released by this operation, the spring £’ acts

to draw the vibrating piece KXK'’ toward the

‘side 2 of the carrier-frame, and the running-
line D, which runs between the wearing-strips
k' k", is consequently clamped between these

wearing-strips with such forece that the car-

‘rier is immediately drawn by the running-

line out upon the cable A, its roller I support-
Ing it on the cable, and the fall-rope E drops
upon the sheave J of the carrier and is there-
by sustained. This operation is continued,

75

thread ¢’ of shaft Q except at the moment
when the pin is raised by the releasing fin-
ger or trip W, as described. - The projecting

86

Q0

and the carriers are successively moved out
upon the cable A and properly spaced thereon

so long as the running-line continues to move

in the same direction. As will be readily un-
derstood,when the motion of the running-line
is stopped, the carriage being at its proper
station, its load is either received or delivered
by operating the fall-rope, which of course
is sustained throughoutits Iength by the roll-
ers J on the several carriers, and the motion

~of the apparatus is reversed to return the

carriage to its station nearer the terminal
support I5. Upon drawing in the running-

line D the carrier H is moved into the frame
L and passes all of the operating-pieces P’
P" P’ without contact therewith, because the
projecting part of its vibrating piece K is too
short to reach them; but when it reaches the
~operating-piece P it contacts with the face p

thereof, and sliding along this inclined face

brating piece into the position shown in Fig.

2, and it permits the running-line to pass
through the carrier thereafter without frie-

tion upon the wearing - plates %' %', . The
thrust of the point of the part K is resisted
by the guide-piece X, against which the side
' slides, and the binding of the parts by
means of such pressure holds the carrier from

slipping out upon the cable A. (Inpractice

95
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105
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1t is thereby forced back to throw the vi- .

II§5

120

I slightly notch the faces of the piece P trans-

versely at the normal position at which the

points of £ rest against the faces p of P,
which further serves to lock the earriers in

their required position.) Thisoperation may
be continued until all the carriers are re-

125

turned to their places, as shown in Figs. 5
and 6. While the carriers are moving into

their positions within the frame I, the mo-

tions of the sheave d' and shaft Q having

130

been reversed- the traveling nut likewise
moves backward until it attains its position

releasing finger or trip W until the whole pin | shown In Ifigs. 5 and 6, and as the nut is thus




IO

returning when the lock-pin thereof reaches
any of the cut portions of the thread ¢ it
drops off the edge of the abrupt side ot the
cut and rides freely out of the cut by the ec-
centric curved portion thereof, and of course
the nut 18 notrevolved at any time during its
progress in this direction along the shaft.
Should the nut reach the end of the shaft Q
before the carriage of the apparatus has
reached its designated position and before
the fall-rope carriers attain their requisite
positions, it simply passes off the threaded
portion of the shaft and against one of the

~springs s' s, which hold the nutagainst the

20

end of the thread on the shaft until the mo-
tion of the shaft 1s reversed, when the nut
will immediately take onto the thread and
traverse the shaft in the proper time. The
top and bottom blocks A" A’ perform the
same function for each succeeding carrier.
The flexible shaft T forms a convenient con-

- nection between the axle of thesheaved and

30

the shaft Q and affords considerable latitude

in locating and mounting the several parts.

The small rollers &', mounted on the bolts a,
confine the fall-rope K and the running-line
D to their respective portions of the carriers.

I have shown all of the operating-pieces P
P' P" P’ of the same length along the shaft
Q and all of the fingers o o' 0" 0" equally
spaced apart. DBy this arrangement all the
carriers are equidistant from each other when

- gpaced along the cable A and running-line D ;
“but it is evident that the pieces P P' P’ P
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may be proportioned so that they will be dis-
engaged at predetermined irregular inter-
vals, if desired.
derstood that by proportioning the diameter
of the operating-sheave d’ to the piteh of the
thread of the shaft Q in any desired manner
the exact spacing of the carriers when in op-
eration may be readily predetermined.

I have shown the mechanism for engaging
and releasing the gripping devices upon the
carriers operated by the running-line of the
apparatus. This I consider the most desir-
able method of operating said mechanism,but,
as will be readily understood, the mechanism
may be operated by an independent belt con-

nected with the operating -drums of the ap-

paratus. I have also shown and described
the gripping devices on the fall-rope carriers
as operating to grip the running-line, com-
monly called the ‘hauling-rope,” of the ap-
paratus, which I consider a preferable ar-
rangement of the device; but it is obvious
that any running-line independent of the
‘““hauling - rope,” so called, passing over
sheaves upon the supports of the apparatus
at a proper height and in a proper plane may
be used for moving the fall-rope carriers out

upon the line of the apparatus and restoring

them to their positions within the framework
shown. The fall-rope supports may be mov-

ably supported also upon a way other than
the way upon which the carriage of the ap-
paratus travels, and various other modifica-

It will also be readily un-

|
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tions of the means shown and described will
suggest themselves to any person conversani
withtheart. Ihavenot,therefore,deemed 1t
necessary to illustrate or describe such modi-
ficationsin detail,as I consider them all within
the scope of my said Invention.

What I claim, therefore, 18—

1. In a hoisting and conveying apparatus,
an elevated way, a running-line, a fall-rope,
a fall-rope support movably sustained on said
way and means on said fall-rope support for
automatically gripping said running-line, in
combination with a mechanism stationarily
located relatively to the way, said mechanism
comprising a revoluble threaded shaft, a de-
vice adapted to traverse said shaft as it re-
volves and throw the said means on the fall-
rope carrier into gripping contact with said
running-line, and means for releasing such
orip; substantially as shown and described.

2. In a hoisting and. conveying apparatus,
an elevated way, a running-line, a fall-rope,
a fall-rope support movably sustained on said

‘way, and means on said fall-rope carrier for

automatically gripping and releasing sald

‘running-line, in combination with a mechan-
ism stationarily located relatively to sald

way, said mechanism comprising a revoluble
sheave operated by said running-line, a revo-

‘Tuble shaft having a broken thread formed

upon it, said shaft being connected with said
sheave to revolve with it, a nut adapted to
traverse said shaft in a normally upright po-

sition when said shaft revolves, means on said
nut adapted to take into the break in the

thread on said shaft and cause the nut to
turn with the shaft, means on said nut for

throwing the gripping device on said fall-

| rope carrier into operative contact with the

running-line, and means for restoring said
nut to its normal upright position on said

75

30
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95
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10§

shaft; substantially as shown and described. -

3. In a hoisting and conveying apparatus,
the combination of an elevated way, a run-
ning-line, a fall-rope and a fall-rope support
movably sustained upon said way, means on
said fall-rope support for gripping said run-

ning-line and a mechanism stationarily lo-

cated relatively to said way, said mechanism
comprising a sheave operated by sald run-
ning-line, a shaft so connected with said
sheave as to revolve simultaneously with it,
said shaft having a broken thread formed
upon it, a nut on said shaft, said nut having
a threaded portion adapted to take onto the
thread upon said shaft and to cause said nut

to move lengthwise of said shaft when the

same is revolved, said nut having also a lock-
pin adapted to travel upon the thread on said
shaft and cateh in the break in said thread, an
operating-piece swung between the lines of
travel of thesaid nut and thesaid fall-rope car-
rier and adapted to contact with and operate
the gripping device on said fall-rope carrier, a
tripping device on said nut for contacting
with said operating-piece, and a tripping de-
vice fixed at a point opposite the break in

I1O
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the thread of saild shaft for contacting with
-sald lock-pin and raising it from the thread of
sald shaft; substantially as shown and de-
scribed. |

4. In a hoisting and conveying appmatus,
the combination of an elevated way, a car-
riage adapted to travel on said way, means
fm moving sald carriage on said way, a run-
~ning-line beneath sald way in a vertical plane

thelemth and passing over sheaves upon the

- supports of the said apparatus, a fall-rope
passmﬂ' over a sheave on said carriage and a

series of fall-rope supports sustamed upon

said way, means on said fall - rope supports
for gripping said running-line, and a mech-
~anism stationarily loeated 1e1at1vel;y to said

way, sald mechanism comprising a sheave op- |

erated by said running-line, a shaft so con-
nected with said sheave as to. revolve simulta-
neously with it, said shaft having a thread
formed upon it and said thread being broken
at intervals, a nut on said shaft, S&ld nut

having a thleaded portion adapted to take

onto the thread upon said shaft and to cause
sald nut to move lengthwise of said shaft
when the same is 1evohred said nut having
also a lock-pin adapted t0 travel upon the
~ thread on said shaft and catch in the breaks
in said thread, a series of operating - pieces
pivotally swunﬂ‘ between the lines of travel
of the said nut and the said fall-rope carriers
and adapted to contact with and operate the
gripping devices on said fall-rope carriers, a

“tripping device on said nut for contacting

- with said operating-pieces, and a series of

tripping devices, one of each of which tmp-—_

ping devices is fixed at a point opposite a

break in the thread of said shaft for con-
tacting with said lock-pin and raising it from

the thl cad of said shaft; substantlally as
shown and described.

5. In a hoisting and eonveylnﬂ* appal atus,
the combination of a tram-cable, a carriage
adapted to travel on said tram- cable, a run-
ning-line connected with said carriage, means

- for 0pera,t1nfr smd running-line a fall -TOpe |

r

passing over a sheave on said carriage, and a
series of fall-rope supports sustained upon
sald tram-cable, means on said fall-rope sup-

ports for gripping said running-line, and a

mechanism stationarily located relatively to
said way,said mechanism comprising a sheave
operated by sald running-line, a. shaf‘n con-
nected with said sheave to 1311_11:1 with it, said

shaft having a thread formed upon it, said

thread bemn broken at intervals, a 111113 on
said shaft, gmd nuf having a threaded por-
tion adapted to take onto the thread upon
sald shaft and to cause said nut to move
lengthwise of said shaft when the same is re-
Volved said nuthavingalsoalock-pin adapted
to travel upon the thread on sald shaft and
catch in the breaksin said thread, a series of
operating-pieces pivotally swung between the
lines of travel of the said nut and the said

fall-rope carriers and adapted to contact with

and operate the gripping devices, a tripping
device on said nut for 001113&0131110' with said
operating-pieces, and a series of tllpplnﬂ" de-
vices, one of each of which tripping devices
is fixed at a pomt opposite a break in the
thread of said shaft for contacting with said

lock-pin and raising it from the thread of

said shaft, and means on said threaded shaft
for tlmmﬂ‘ the movements of the nut to the
movements of the fall-rope carriers; substan-
tially as shown and described.
6. A tripping mechanism comprising a rev-
oluble shaft having a broken thlead a nutb
adapted to tlavelse sald shaft in a ncn mally
upright position when said shaft is revolved,
alocking device on said nut for takinginto th_e:
break in the thread of said shaft ::md causing
the nut to revolve with the shaft, a trip on

-said nut, and means for releasing the locking

device from the break in the thread of the

shaft subst&ntmlly as shown and described.

ALFRED II. DE CAMP

W’ltnesses

W. W. DELTS
GEO. DQW_NING
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