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To all whom tt may concerm:

Be it known that I, JaAmes W. CAMPBELL, 2
citizen of the United States, residing at
Salem, in the county of Roancke and State of
Virginia, have invented new and useful Im-
provements in Safety-Gears for Skips, Cages,
and the Like, of which the following isa speci-
fication.

This invention relates to safety-gear for
mine skips, cages, hoists, and elevating de-
vices of like character, and aims to provide a
safety-gear which is automatic and certain m
its acticn and which when moved to opera-
tive position, thereby locking the skip or cage
from movemnent, cannot be accidentally un-
locked and can cnly be unlocked by discon-
necting certain of the parts, or, in other
words, after the gear has been moved to lock-
ing position the movement of the hoisting
cable or rcpe will have no effect whatscever
upcn the gear. '

The invention further aims to provide &
safety-gear for mine skips, cages, hoists, and
elevating devices of like character in which
its movement to locking positicn is sure and
automatic and by the employment of which
shocksand jerks will be reduced to a minimum
when the gear is ocperated.

The invention further aims to provide a
safety-gear for mine skips, cages, hoists, and
elevatine devices of like character which
shall be simple in its ccnstructicn, strong, au-
tomatic in its acticn, durable, Interchange-
able with shces now in general use, and com-
aratively Inexpensive to set up.

With the foregoing and other objects In
view the invention consists ¢f the novel con-
struction, combination, and arrangement of
parts hereinafter more specifically described,
and illustrated in the accompanying draw-
ings, wherein is shown the preferred embodi-

" ment of the invention; but it is to be under-
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stood that changes, variations, and modifica-
tions can be resorted to which come within
the scope of the claims hereunto appended.

In describing the invention in detaill refer-
ence is had to the accompanying drawings,
wherein like reference characters denote corre-
sponding parts throughout the several VIeWsS,
and in which—

Figure 1 is a side elevation of a satety-gear

in accordance with this invention, showing

the same in inoperative position. Fig.21sa
front view. TFig. 3is a vertical section of the
shoe. Fig. 4 is a transverse section of the

shoe. Fig. 5 is a side view of the shoe, and
Fig. 6 is a detail of a modified form of lock-
ing-wedge. -

Referring to the drawings by reference

characters, 1 denotesa pair of vertical runners
or guides of known construction which are
disposed in a known manner, and 2 mndicates
an element in the form of a skip, cage, plat-
form, elevator, or similar device, and the said
element will be hereinafter referred to as a
“cage.’” The cage 2, as shown, 1s provided
with apair of vertical pcsts 22 and the inclined
brace members 2°. The posts 22 and the in-
clined brace members 2° are connected at
their tops to the vertically-extending plates
9¢,  Fixedly secured to the plates 2°1s a tr1-
angular-shaped cross-head 3, and extending
through the apex of the crcss-head 3 1s a
draw - bar 4, the latter having a certain
amount of play. At the lower end of the
draw-bar 4 an abutment 6 is provided to pre-
vent, the draw-bar 4 passing through the apex
of the cross-head, and to the upper end of the
draw-bar 4 the hoisting-cable 7 is secured,
the hoisting-cable being of any suitable con-
struction. Supported i the plates 2¢ and
projecting from each of the plates 2°1s a pair
of rock-shafts 8 9. These shafts are suitably
dispesed with respect to the draw-bar 4 and

| the cross-head 3—that is to say, a shatt is ar-

ranged on each side of the cross-head and ex-
tendsparallel with respect thereto. Atoneend
of the shaft 8 a spool 10isprovided, and at one
end of the shaft 9 a spool 11 is provided. Sur-
rounding each of the shafts 8 9 and disposed
approximately centrally thereof are the cotled
springs 12, having interposed therebetween
a rotatable spool 122. The sald springs 12
have one end secured to the cross-head 3 and
the other end thereof fixed to their respective
shafts. Attached to the lower end of the
draw-bar 41s a pair of flexiblemembers 13 14,
which are also connected to the spools 122
and adapted to wind thereon.
of the springs 12 is torock or rotate the shaits
8 9 in one direction, and the function of the
spools 122 in connection with the flexible
members 13 14 and the draw-bar 4, 1s to ro-
tate or rock the shafts 8 9 in a directionoppo-
site to that imparted to the said shaits
through the medium of the springs 12. Such
action will be evident, owing to the play ot
the draw-bar 4, as when the draw-bar 4 1s
elevated through the medium of the hoisting-
cable the flexible members 13 14 will be car-
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ried therewith and unwind off the spools 122,
The unwinding of the flexible members off
the spools 122 will tend to rotate or rock the
shafts 8 9 ina direction opposite to that which
will be imparted to the said shaft, owing to
the action of the springs 12. During the ro-
tation of the spools 12¢) through the medium
of the flexible members 13 14 and the draw-
bar 4, tension will be stored within the SPrings
12 and remain stored as long as the draw-bar
4 1s elevated ; but the moment the draw-bar 4
is released the flexible members 13 14 will be-
come slack, consequently offering no resist-
ance to the springs 12. The latter will then

come 1nto play, and the tension stored therein.

will cause the shafts 8 9 to rotate in an OpPPO-
site direction, thereby throwing into opera-
tion the safety-gear. Although the shafts 8
9 are 1llustrated and referred to as being pro-
vided with a single spool 10 or 11, yet each of
the said shafts 8 9 can be provided with a
pair of spools. When both ends of either of
the shafts 8 9 are provided with the spools, a
pair of locks is carried by each shoe for each
runner or guide; but as the invention is illus-
trated with the employment of a single lock
carried by each shoe for each runner or oulde
1t 1s only necessary to provide each of the
rock-shafts 8 9 with a single spool for winding
up the flexible connecting member for the
safety-gear.

The safety-gear may comprise in its con-
struction a single shoe for each side of the
cage or a pair of shoes for each side of the
cage. Asshown a pair of shoes for each side
of the cage is employed. Each shoe is Pro-
vided with a single lock, although, if desired,

- each shoe can be provided with a double lock.
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The safety-gear, as shown, consists of two
pairsof vertically-movable guide-shoes 15 16,

~each pair being secured to a vertical post 22

and adapted to embrace the runners or
guldes 1. As all the vertically - movable
guide-shoes are constructed alike, as well as
the lock carried by each of the shoes, but one
shoe and lock will be described, the same ref-
erence.characters being applied to each of the
shoes and each of the locks. Each of the
guide-shoes may be of anylength desired, and
one side wall of each of the shoes has a por-
tion thereof extended in a downwardly and
outwardly inclined manner, as at 17, so as to
provide in connection with one side of the

- runners or guides a recess 18, in which is
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65 the guide-shoe, thereby arresting the move- |

mounted & lock 19 in the form of a wedge.
The lock will be termed a ‘‘locking - wedge,”
and the said locking-wedge is mounted in the
said recess when in its inoperative position.
The front wall of each of the guide-shoes is
constructed m such a manner as to form the
remaining wall of the recess 18.

The locking-wedge 19 is adapted when oc-.

caslon requires to move in a vertical manner
and wedge itself between the runner 1 and

l
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ment of the cage. That face of the locking-
wedge which comes into engagement with
the runner or guide 1 is serrated , as at 20, so
as to securely grip the runner or guide 1, and
the other face of the locking-wedge 19, which
moves against the inner face of the portion
17 of the side wall of the guide-shoe, is stud-
ded, as at 21, thereby preventing any ad-
hesion between the two engaging surfaces,
which would be the case if the twa engaging
surfaces were flat, owing to the corroding of
the metal, as in most instances the dampness
1 the mine will cause the metal to rust, and

consequently cause the two surfaces to ad-

here to a certain extent and prevent a satis-

factory working of the wedge. The studded
face 21 of the wedge enables the passage of a
lubricating material, the lubricant being a
portion of that which is placed within the
shoe and also upon the runner or guide. In
lieu of constructing the face 21 of the wedge
19 1n a studded manner-the said face can be
corrugated in the direction of its length—for
example, as shown in Fig. 6, in which the
wedge 1s indicated by the reference character
19%, the corrugated face by the reference
character 212, and the serrated face by the
reference character 202, The locking-wedge
19 1s provided with a laterally-extending ap-
ertured lug 22, which is slightly inclined and
extends through an elongated slot 23, formed
1 the portion 17 of the side wall of the ouide-
shoe, said slot 23 extending in the direction
ot the length of the portion 17. The lug 22
also extends through a U-shaped remforeing
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member 24, which is fixedly secured to the

portion 17 of one side wall of the shoe, as well
as being fixedly secured to the said side wall.
Said U-shaped member has its outer face pro-
vided with a series of teeth, as at 25.

Connected to, adapted to wind upon, and
depending from the spool 10 is a flexible con-
necting member 26, and depending from and
connected to the spool 11 is a flexible con-
necting member 27. The member 26 is con-
nected with that locking-wedge which associ-
ates with the rock-shaft 8, and the member
27 18 connected with that locking - wedge
which associates with the rock-shaft 9. The
said members 26 and 27 are connected to the
apertured lugs of their respective locking-
wedges in any suitable manner. As shown,
the flexible connections 26 and 27 are in the
form of chains, and the lower link of each
member extends through the aperture of the
lug of its respective locking-wedge.

Yo retain the studded or corrugated face of
the locking-wedge in sliding contact with the
mnner face of the portion 17 of the side wall of
the shoe, a bow-shaped spring 28 is provided
which acts also as a lock to prevent the acci-
dental displacement of the locking - wedge
when moved to locking position. The bow-
shaped spring 28 has that end of the flexible
connecting member which is attached to the
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apertured lug of the locking - wedge bear
acainst the same, so as to compress it, the
counter action of the spring thereby tending

in connection with that end of the flexible
member which is attached to the lug to force
said lug outwardly, thereby retaining the
studded or corrugated face of the locking-
wedge in slidable contact with the inner face
of the portion 17 of the side wall of the guide-
shoe. The lower end of the bow - shaped
spring 28 is reinforced, as at 29, so as to act as
2 dog, and is adapted when the locking-wedge
is moved to operative position to engage 1n
the teeth 25 of the U -shaped reinforcing
member 24, thereby preventing the return of
the locking - wedge to inoperative position
until the said reinforced end 29 of the spring
98 is moved out of engagement with the teeth
of the U-shaped reinforcing member 24.

When a pair of vertically-movable shoes 1s
secured to each side of the cage, a connection
is had betweén the apertured lug of the wedge
of the upper shoe with the apertured lug of
the wedge of the lower shoe. This connec-
tion can either be a flexible one or consist of &
rod. As illustrated, the connection is in the
form of a rod and is indicated by the refer-
ence character 5, the function of the rod 5 be-
ing to move the locking-wedge of the lower
shoe of the pair of shoes to operative position.
This movement is caused by the vertical
movement of the wedge of the upper shoe,
said vertical movement of the wedge of the
upper shoe being had when said wedge 1s
moved to operative position.

The manner in which the safety-gear 1s
thrown into operation is as follows: It will
be assumed that there is a slack in the hoist-
ing-cable 7 or the said cable has become
broken, the draw-bar 4 will be released, and
consequently the tension stored in the springs
12 will tend to rock the shafts 8 and 9, which
in turn will cause the flexible connecting
members 26 27 to wind around their respec-
tive spools. The winding of the flexible
members 26 27 upon their respective spools
will impart a vertical movement to the lock-
ing-wedges of the upper shoes of the pairs of
shoes, thereby causing the moving of the sad,
wedges to a position between the runners or
cuides 1 and theinnerfaceof the side wall of
the shoes, consequently securely locking the
cage from movement or arresting the move-
ment of the cage, as the case may be. Owing
to the slack in the flexible members after the
locking-wedges have been moved to opera-
tive position, it will be evident that if the
hoisting rope or cable is connected together
acain and an attempt is made to elevate the
cage that although the draw-bar 4 will move

to a certain extent yet the slack i the con-

necting members will prevent any pulling ac-
tion upon the locking-wedges or, in other
words, no action whatsoever can be had

—t

is made to elevate the cage. To release the
wedges, it will be necessary to remove the
spring 28 from its engagement with the teeth

95 and the wedges will then have to be
knocked out of position. Therefore it 1s evi-

| dent that when the safety - gear has been
moved to operative or locking position it can-

not be moved from said position except by
disconnecting certain of the elements which
constitute the safety-gear and knocking the
locking-wedges from their operative position
between the runners and the shoes.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, 15—

1. A safety-gear for the purpose set forth
comprising a pair of vertically-movable shoes,
locking-wedges carried thereby,flexible mem-
bers for moving the wedges to locking posi-
tion, means for operating said members, and
means carried by the wedges and adapted to
engage with the shoes to prevent the moving
of said wedges out of locking position.

9. A safety-gear for the purpose set forth
comprising a pair of vertically-movableshoes,
locking-wedges carried thereby, flexible mem-
bers for moving the wedges to locking posi-
tion, means for operating sald members, and
an automatically-operating means engaging
with the shoes for preventing the moving of
said wedges out of locking position.

3. A safety-gear for the purpose set forth
comprising apair of vertically-movable shoes,
each having a recess, a locking-wedge m each
of said recesses and having one face serrated
and its other face studded, flexible members
for moving said locking-wedges to locking
position, thereby arresting the movement of
the shoes, and means for operating sald memn-
bers. -

4. A safety-gear for the purpose set forth
comprising a pair of vertically-movable shoes,
each having a recess, a locking-wedge m each
of said recesses and having one face serrated
and its other face studded, flexible members
for moving said locking-wedges to locking po-
sition, thereby arresting the movement of
the shoes, means for operating said members,
and means to prevent the displacement of
said wedges from locking position. _

5. A safety-gear for the purpose set forth
comprising a pair of vertically-movable shoes,
each having a recess, a locking-wedge m each
of said recesses and having one face serrated
and its other face studded, flexible members
for moving said locking-wedges tolocking po-
sition, thereby arresting the movement of
the shoes, means for operating said members,
and an automatically-operating means for
preventing the moving of said wedges out of
locking position. ' |

6. A safety-gear for the purpose set forth
comprising a pair of vertically movable shoes,
a locking - wedge mounted in each of sald

shoes and having one of the faces thereot
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~shoes and having

studded, and flexible members for moving
said wedges to locking position, thereby ar-
resting the movement of the shoes.

7. A safety-gear for the purpose set forth
comprising a pair of vertically-movable sho es,
a locking - wedge mounted” in each of said
shoes and having one of the faces thereof
studded, flexible members for moving said
wedges to locking position, thereby arresting
the movement of the shoes, and means for re-
taining said wedges in locking position.

8. A safety-gear for the purpose set forth
comprising a pair of vertically-movable sho es,
a locking - wedge mounted in each of said
shoes and having a studded inclined face
and a serrated straight face, a lug carried by
each of the wedges and extending through
1ts respective shoe, flexible members connect-
ed to the lugs and adapted when operated to
move the wedges to locking position, thereby
arresting the movement of the shoes, and
means for operating the said niembers.

9. A safety-gear for the purpose set forth
comprising a pair of vertically-movable sho es,
a locking - wedge mounted "in each of said
a studded inclined face
and a serrated straight face, a lug carried by
each of the wedges and extending through its
respective shoe, flexible members connected
to the lugs and adapted when operated to
move the wedges to locking position, thereby
arresting the movement of the shoes, means
for operating said members, and means
mounted on the lugs for holding the wedges
1n shiding contact with the shoes and for re-
talning the wedges in locking position.

10. A safety-gear for the purpose set forth
comprising a vertically-movable pair of shoes,
a locking - wedge mounted in each of said
shoes, flexible members for moving the
wedges to locking position, thereby arresting
the movement of the shoes, and means for
holding the wedges in sliding contact with
the shoes and for retaining the wedges 1n
locking position.

11. A safety-gear for the purpose set forth

comprising a vertically-movable pair of shoes |
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| each having one side thereof provided with a

slot extending in the direction of the length
of the shoe, wedges mounted in the shoes
and arranged in operative relation with re-
spect to the slots, a  toothed reinforcing
member for the slotted side of each of the
shoes, lugs carried by the wedges and extend-
ing through the slots and said members, flexi-
ble members connected with the lugs and
adapted when operated to move the wedges
to locking position, thereby arresting the
movement ot the shoes, operating means for
sald flexible members, and means mounted
on the lugs and engaging the toothed rein-
forcing members for holding the wedges in
shding contact with the shoes and for retain-
ing the wedges in locking position.

12. A safety-gear for the purpose set forth
comprising a pair of vertically-movable shoes :
a toothed reinforcing member for each of

the shoes, a locking-wedge mounted in each.

of said shoes, flexible members connected

with said wedges for moving them to oper-

ative position, thereby arresting the move-

ment of the shoes, operating means for said
flexible members, and means engaging with
sald toothed reinforcing members for holding
the wedges in sliding contact with the shoes

and for retaining the wedges in locking posi-

tion.

6c
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13. A safety-gear for the purpose set forth

comprising a pair of vertically-movable shoes,
locking - wedges carried thereby, flexible
members for moving the wedges to locking
position, thereby arresting the movement of
the shoes, a pair of spring-actuated rock-
shafts connected with said members for OD-
erating them, and means for holding said
wedges 1n sliding contact with the shoes and
for retaining the wedges in locking position.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-
nesses. -

JAMES W.CAMPBELL.

Witnesses:
' D. P. SmowaLTER,
W. D. CRAWTFORD.
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