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T all whony it May CONCern:
Be it known that we,- BRUNO
GER, a subject of the Kmperor of Austria-
Hungary, and EpwiN GEORGE WELDON, a
subject of the King of England, residing at
Johannesburg, Transvaal, bhave invented
cortain new and useful Improvements in
Safety-Gear for Mine Skips, Cages, and the
Like,of which the following 1s a specification.
This invention relates to safety-gear ap-
plicable for the skips or cages employed 1n
the shafts of mines, for elevators or lifts, or

like contrivances which traverse guide-rails

or runners, and to other similar apparatus.
The present invention 1s designed with the
object of providing a thoroughly eflicient
safety-gear which may be relied upon at all
times and under all ordinary circumstances
to bring the skip, cage, elevator, lift, or the
like to rest within a short distance upon the

breaking of the hauling-rope or in the event

of the skip, cage, elevator, lift, or the like be-
coming detached from the rope from any
cause, so that 1t becomes unsuspended there-

25 by in the shaft of the mine, the well of the

elevator or lift, or otherwise.
An important point in our invention, In

 which we differ from many of the safety-
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~of the frame, are arranged two (more or less) |

gears at
energy of the unsuspended or falling load to
arrest the movement of the same or to bring
it to rest in the shaft, &c. |

In applying our invention, say, to a mine
skip or cage we prefer to locate the safety
mechanism or gear above the skip or cage,
although it may, if found more convenient,
be located beneath the'same.

The frame in which the cage is bult or
carried is preferably carried up above the top
of the cage for a suitable distance. Across
the top of the frame above the skip or cage
are riveted or otherwise securely fixed two
horizontally - disposed bars. Between these
bars on the top of the cage, which 1s strength-
ened to afford them a firm fixing, are ar-
ranged three (more or less) vertically-dis-
posed rods or bars. On these two sets of
vertical rods are mounted two horizontally-
arranged rods, which rods are capable of
moving vertically on the guide-ro ds within
cortain limits. On each of the guide-rods,

between the sliding or movable bars and the

fixed or stationary bars in the upper portion

present in use,is that we utilize the

—h .

|

}
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coiled springs, the one a powertul bufler-

SeHLESIN- | spring and the other a less powerful spring,

whose functions will be hereinafter ex-
plained. The two shding or movable bars
at their extremities move in angle, channel,
or other suitably-shaped guides or slots.
The two sliding or movable bars are con-

nected by means of a bow which serves as

the means for connecting the hauling-rope
to the skip, cage, or the like. Arranged be-
tween and carried by the two sliding bars
are two oscillating cylinders arranged inside
the frame in proximity to the ends of said
bars. The cylinders are constructed with
trunnions or pivots which work in bearings
provided therefor in the sliding bars. In
each of the cylinders is arranged a piston

which is attached to a piston-rod, which
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latter operates when the rope breaks or the

skip or cage becomes unsupported from

“above to bring the same to rest by engaging

the cuide-rails or runners in the shaft of the
mine, &c. Inside each of the. oscillating
cylinders is located & suitably strong coiled
spring, and the cylinders are hilled with o1l or
other suitable liquid or gaseous fluid. _
We prefer to employ guide-rails or runners
formed with teeth or
front faces at suitable distances apart.

The

tooth or projection on the inside is rounded

or curved, and the front edge 1s rounded off,
so as to insure the extremity of the piston-
rod when it is moved outward and thrown
forward being brought Into  engagement
therewith to support the load and so that in
the event of the piston-rod striking on the
edge of a tooth or projection 1t is thereby
deflected into engagement with the next

 succeeding tooth or projection. From the

projections on their
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rounded edge of the tooth or projection the

ocuides are inclined inward and downward
ot a suitable inclination and for a suitable
distance and then continue in the form of a
straioht or parallel strip into the curved re-
coss formed in the top of the next tooth or
projection.

In order the more clearly to describe our
invention in detail, we have fully illustrated
it in one form in the accompanying sheets
of drawings, by the aid of which we will now
proceed to describe the construction and ar-
rangement of the several parts of the gear or
mechanism. '

In the drawings, Figure 1 is a perspective
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view of an arrangement embodying our in- | the top of the skip 1 and at their upper ends

Fig.2 is a side elevation of the ar-
rangement. Kig. 3 is a sectional plan of Fig.
2 on line @ x with the springs removed. R 10,
41s an end elevation or a view taken at right
angles to Fig. 2. Fig. 5 is a plan of the bot-
tom of the skip and its supporti ng-irame.

vention.

~ Fig. 61s a side elevation of a certain portion

10

- 81saplanofa
~and their guideways.

- one of the oscillating cylinders

of the safety mechanism. TFig. 7is a plan of
one of the hor.izontally-arranged rods, show-

ing the means of fixing it to the frame. g,
portion of the two sliding rods
Iig. 9 is a side eleva-
tion of the bow, showing the means of at-
taching it to the sliding rods. Fig. 10 is a
side elevation of the bow shown in Fig. 9.
Kig. 11 is an elevation, partly in section, of

- 1ng the means of attaching same to the slid-

20
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“means of plates 4 5

4.0

~ atb either end are riveted the plates 9.

50
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"ralls or runners.

- sockets 14, which are carried

ing rods and showing the piston-rod engaging
the teeth, stops, or projections on the ouide-
Fig. 12 is a front elevation
of a portion of the guide-rails. F 1. 13 18 a
vertical section on line z 4 of F 12. 12, and
Fig. 14 is a side elevation of Fig. 12, and Fig.
1518 a sectional plan of Fig. 12. |

The skip, cage, elevator, lift, or the like, 1,
may be constructed of any desired capacity
and shape. In the accompanying drawings
we illustrate it built up in two rectangular
frames 2 3 of U section and strengthened by
at the top and bottom
and an intermediate plate 6 ab or about the
center. 1t may be of any other preferred
construction. - ' |

In the drawings we show the satety-cear
located in a framing 7 at the top of the skip
or cage 1. The framing 7 for the safety-gear
1s shown riveted to extensions or projections
3, provided on the plates which form the
sides of the skip. In the top of the frame 7
Ar-
ranged across the frame or between the
plates 9 are the two horizontally-disposed
bars 10. These bars are shown fixed by
means of small angle pieces or brackets 11 to
the plates 9 underneath the top of the frame
7. The bars 10 are formed with three e
largements or bosses 12 and with holes or re-
cesses 13 in the under side of said bosses 19.

On the top of the skip or cage 1 are fixed

, ied or supported by

the three horizontally-arranged supports 15
of U section. These sockets 14 coinacide with
or lie mmmediately beneath the holes 13,
formed in the two fixed bars 10. Between

~ - the fixed bars 10 and the horizontal Supports

6o
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15 are arranged six (more or less) guide-rods
16, three for each bar 10.
at their upper extremities

The guide-rods 16
project into the
holes 13, formed in the bosses 12, and their
lower extremities rest in the sockets 14.
To those sides of the skip 1 which face the
guide-rails or runners are fixed the shoes 17,
which are of L section and are carried above

and 1llustrat- :

are riveted to the plates 9 and frame 7, and
the pieces of U section 18, fixed at either s; de
of the shoes 17, which pass down one side .of
the skip 1, underneath the same, and up the
other side and are riveted or otherwise fixed
at the top to the plates 9. (See Figs. 4 and
5.) To each side of the U-pieces 18 at either

sicle of the shoe 17 are riveted plates 19,

which on the inside of the framing 7 form
longitudinal grooves or recesses 20. '

On the rods 16 are arranged two horizontal
rods 21.
posses or enlargements 22 and with holes 23,
in which they may slide vertically on the rods
16.  Theends of these sliding rods 21 project
into the guides or recesses 20, formed by the
plates 19. _

Round each of the several rods 16, between
the stationary bars 10 and the sliding bars 21,
are placed spiral springs 24, which at their
lower ends bear against the tops of the siiding

bars 21 and at their upper ends rest on the

under side of the fixed bars 10. The SpTIngs

24 are such that their united force is some-

what less than the weight of the empty skip
or cage, and the springs 24 are somewhat
shorter in length than the distance between
the top of the skip or cage and the top of the
framing 7, in which the safety mechanism is
housed.

Round the upper ends of each of the rods

16 andiixed to the under side of the stationary
bars 10 and encircling the spiral springs 24

are the powerful buffer-springs 25.° To the

lower ends of the buffer-springs 25 are fixed
plates 26, which come into contact with the

tops of the sliding bars 21 when the latter are

raised sufliciently far on the guide-rods 16 to
engagethem. Between the two sliding bars
21 1s arranged the bow 27, which forms the
connection with the hauling-rope. This bow,

These rods 21 are formed with
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as shownmore particularly in Kigs.9and 10,is

shaped at its lower extremities to
ject beneath the sliding bars 21 and so that it
projects along the bars 21 for some distance.
It 1s fixed to the bars 21 at the under side.
That part of the bow 27 forming the ledge for
the siiding bars 21 is.also constructed with a
boss 28, which coincides with the central boss

22 for the central guide-rod 16 and with a.
in which it slides

suttable hole, (not shown,)
on said rod.

t or pro- -

I1TO

115

To the shoes 17, between the plates 9 and -

the top of the skip or cage 1, are fixed plates
30, (see Iigs. 1.and 15,) which between them
form a vertical slot 31. |

L20

Between the two sliding bars 21 are ar-
ranged two cyiinders 32. The bars 21 are

formed with bosses 33 and holes 34, which

form bearings for trunnions or pivots 35 on
the cylinders 32. - (See Fig. 11.)

nions 35 may be carried by bands
the cylinders 32 at or about

encircling

'The trun-

125

the center or be
| formed on the cylinders, if preferred. In

120
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sach of the cylinders is a piston 36. In the
“periphery of the piston 36 are formed a num-
ber of small grooves 37. The piston-rod 38,
which is attached to the piston 36, works
¢ through agland 39, fitte dinthecylinder-cover
40. The piston-rod 38 is made considerably
longer than the cylinder 32 and projects to-
ward the vertical slot 31, formed between the
plates 30. Thelower extremity of the piston-
o Tod 38 is rounded off or made hemispherical.
In the cylinder, between its upper end and
the piston 36, is placed a powerful spring 41.
The cylinder is also filled with oil or other
suitable liquid or gaseous fluid. Communi-
15 cating with the upper end of the cylinder 32
is a small pipe 42, and communicating with
the lower end of the cylinder is another small
pipe 43. These two pipes 42 43 are placed 1m
communication by a third pipe 44, and two
20 two-way cocks 45 are interposed between the
pipes 42 43. '
To the top of the cage 1 at the bottom of
the slot 31 is fixed a curved piece of metal 46,
which serves as a guide for the lower extrem-
25 1ty of the piston-rod 38 and compels 1t to
move toward the guide-rails or runners and
1t the same time serves to keep the cylinder
32 and piston-rod 38 at the requisite angle or
inclination to the guide-rails or runners.
s0  The guide-rails or runners 46% which we
prefer to employ, are shown in detail in Iigs.
12 to 15. They are formed with teeth or
projections 47 at suitable distances apart.
On the inside these teeth 47 are curved to
s5 form the semicircular recesses 48, and along
the edges the teeth 47 are rounded oft. Be-
tween the teeth 47 the guidesformrecesses 49,
which taper inward 1n & downward direction
for a suitable distance and then run vertically
10 to the curved recess 45, formed by the next
tooth. It will be obvious that the guides
may be made of any other suitable construc-
tion.  The method of attaching the sections
of the guide-rails 1s shown as consisting of a
4% plate 50, fixed to the abutting ends of the two
sections of the rail 46* by means of rivets or
the like passed through the holes 51, formed
in the flanges 52 of the rail and plate 50. In
Fig. 15 it 1s shown how the shoes 17 project
so to the sides of the ouide-rails 46* and how the
plates 30 at the front of the rails 462 form the
slots 31, through which the lower extremity
of the piston-rod 38 projects to engage the
teeth or projections 47 on the ouide-rails or
ce runners 46°.
If for any reason it should not be conven-
‘ont to locate the safety mechanismatthe top
of or above the skip or cage 1, it may be ar-
ranged at the bottom or beneath the skip or
60 cage and work in a precisely similar manner,
the connection between the sliding bars 16
and the hauling-rope or its equivalent being
made through the medium of a chain or the
like passing through or down the sides of the
65 skip, cage, or the like.

F_

When the safety-gear has been located m
the top or over the cage, as shown in the
drawings, the operation of attaching the
hauling-rope and suspending the cage in the
shaft produces the following results: At the
outset all the springs 24 25 are fully extend-
od and the two sliding or mmovable bars 21 are

in their lowest positions some distance above

the top of the cage. The springs 41 in the
two cylinders 32 are also fully extended, and
each of the pistons 36 is at the bottom of the
cylinder 32 or end of itsstroke, and the piston-
rod 38 is projected out through the slot 31
t oward or in the direction of the guide-rails
or runners 46, with the end of the piston-rod
23 directed downward. The elastic fluid 1s
above the pistons 36 in the cylinders, and the
how 27 is carried down to its lowest position
by the two sliding bars 21. The taking in of

the hauling-rope and the suspension thereby

of the cage 1 moves the two sliding bars 21
upward in their guideways 20. In the up-

ward movement of the sliding bars 21 the

six coiled springs 24 are compressed, the two
cylinders 32 are raised, and the piston-rods 38,
following the curvature of the guides 46, fall
slightly inward, so that they run clear of the

guide-rails or runners 46%. The sliding bars

.51 rise in their guides 20 until they come into

contact with the buffer-springs 25, the spiral
springs 24 being thereby compressed within
said buffer-springs 25. This describes the
normal position of the parts as the skip or
cage 1 is descending or ascending the shaft

suspended by the haulng-rope.

The operation of the safety-gear 1n the

event of a breakage of the rope taking place
will be as follows: The bow 27 and two slid-

ing bars 21 being deprived of their support

e forced downward by the six coiled

springs 24 with a force slightly less than the

‘weight of the empty cage. During this
downward movemnent of the sliding bars 21

the cylinders 32, with the pistons 36 and pis-
ton-rods 38, are moved downward, and the

lower extremities of the piston-rods 38 are by

means of the guides 46 thrown through the
slots 31 into engagement with the teeth or
projections 47 of the ouide-rails or runners
165 - After the lower extremities of the pis-
ton-rods 38 have engaged one of the recesses
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43 on the inside of one of the teeth or projec-

tions 47 further movement of the piston-rod
38 is. prevented. 'This causes the six coiled
springs 24 to be agaln compressed,tand as-
suming that the cage 1s loaded the energy it
possesses when 1t ‘hecomes unsuspended 1s
partially absorbed by the six powerful butter-
springs 25 after the six coiled springs 24 have
heen contracted to a sufficient extent to al-

low of the contraction of said bufler-springs
05 After the buffer-springs 25 have been
compressed the cylinders 32 are forced over

the pistons 36 agam by the energy of the fall-

ing load. This causes the elastic fluid to be

120
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. Huid past the
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25

of the piston 36.

-%: .

forced through the narrow grooves 37 in the
periphery of the piston 36, so that it acts as a

powertul cushion against said piston 36 and _
serves to take up the energy of the load. At |

the same time the powerful springs 41 in the
cylinders 32 are compressed between the pis-
tons 36 and the tops of the cylinders 32. By
the time the cylinders 32 have forced the

the cage has been brought to rest. As the
cage Talls-after the extremities of the piston-
rods 38 have engaged the teeth or projections
47 1n the guide-rails or runners 463 the cage
passes over the piston-rods 38 by the slots 31,
formed at either side of the cage by means of
the plates 30.
their original positions, the two two-way
cocks 45 are opened, which allows the elastic
fluid when the skip is suspended by the haul-
ing-rope to pass from the bottom to the top
When the piston 36 is

again at the bottom of the cylinder 32, the

cocks 45 are closed, so that the fluid must

pass through the grooves 37 in the piston 36

- In the manner previously explained.

30
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oscillating cylinder carried by said

- ‘What we claim as our invention, and desire
toprotect by Letters Patent, is—

1. In safety-gear for mine skips cages and
the like, the combination with the skip or
cage of a cylinder, a piston therein and a Ppis-
ton-rod attached to the piston, and means
which operate when the skipor cage becomes
unsuspended to place the piston-rods in en-

gagement with teeth, projections or recesses

in the guide-rails or runners of the shaft, well
or the like, substantially as described.

2. In safety-gear for mine skips cages and
the like, in combination, a cage or skip, an
cage or
skip, a piston arranged in said cylinder, a

‘piston-rod -attached to the piston and means

which operate when the support for the load

1s removed to bring said piston-rod mto en-

- 45

gagement with teeth, projections or recesses

- 1n the guide-rails or runners of the shaft, well
- or the like, substantially as described.

55

60

- the like, in combination, a )
framing carried by said skip or cage, a plural-

Og

3. In safety-gear for mine skips cages and

the like, in combination, a skip or cage, a

pair of oscillating cylinders carried by said
skip or cage and angularly disposed in rela-

“tion to the guide-rails or runners, pistons ar-
ranged ‘in said cylinders, piston-rods at- :

tached to-said pistons, and means whicn Op-
erate should the skip or cage become unsus-
pended in the shaft or well to place the ex-
tremities of said piston-rods in engagement
with teeth, projections -or recesses in the

guide-rails or runners of the shaft, well or the
like, substantially as described.

4. In safety-gear for mine skips cages or

1ty of wvertically-disposed rods arranged in

two sets, a horizontally-disposed bar slidably |

_ pistons 36 and the buffer-
springs 41 1n the cylinders 32 are compressed

the like, in combination, a
framing carried by said skip
1ty of vertically-disposed rods arranged in
~two

To bring the parts back to

- slidably mounted on each set

should the skip

the upper end of
vertically-disposed rods arranged in two par-

mounted on each

means for connecting the

skip or cage, a

825,353

| mounted on each set of vertieal‘ly-dispgsed

guide-rods, springs located on the guide-rods
between the sliding bars and a fixed portion
of the frame, a pair of oscillating cylinders
pivoted between said horizontally-disposed

rods attached to said pistons and means for
connecting the hauling-rope to the pair of

sliding bars in such manner that should the

rope break or the load become unsuspended

the springs operate to place the extremities
of the piston-rods in engagement with teeth,

projections or recesses in the gulde-rails or
runners of the shaft or well, substantially -as

described.

5. In safety-gear for mine skips.cages -and
skip -or ‘cage, a
or-cage, a plural-

parallel sets, a horizontally-disposed bar
of vertically-

I

7o
sliding bars, pistons in said cylinders, piston-

‘30

disposed rods, a pair of oscillating and angu-

larly-disposed cylinders pivotally carried be-

tween the two sliding bars, spiral Springs ar-

ranged round the guide-rods above the slid-

ing bars and powerful buffer-springs inter-
posed between said bars and a fixed portion

| of the frame, pistons in the oscillating cylin-
“ders,

piston-rods attached to said pistons,
means for connecting the hauling-rope to the
two sliding ‘bars and guides for the extremi-

ties of the piston-rods which operate to place
the same in engagement with '

teeth, projec-
tions or recesses 1n the guide-rails or runners
or-cage become unsupported

Q0

95
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in the shaft well or the like, substantially as

described.

6. In safety-gear for mine skips-cages and

the ke, in combination, a skip or cage, a

framing carried by said skip or cage, a pair-of
fixed horizontally-disposed parallel bars in
said frame, a plurality -of

allel sets, ahorizontal]y—disposed'bar--slidaﬁbly
set of vertically-disposed
rods, a spiral and a strong buffer Spring -on
each of said vertically-disposed rods between
the sliding bars and the fixed horizontal bars,
a pair of oscillating angularly-disposed cylin-
ders pivotally carried betwéen the two slid-
Ing bars, pistons in the-oscillating cylinders,

strong buifer-springs arranged in the -cylin-

ders between the pistons and the upper end
or cover, piston-rods attached to-said pistons,
. hauling-rope to the
pair of sliding bars, guides for the piston-rods

which place the outer extremities of same in

engagement with teeth, projections -or re-
cesses in the guide-rails or runners should the
skip or cage become unsupported in the shaft
or well, substantially as described. .
7. In safety-gear for mine skips cagéds and

the like, in combination, a skip or cage, a pair

of sliding bars carried by said skip.or cage,-a

pair of oscillating cylinders pivotally carried

105
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an elastic fluid, spiral springs in
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between said bars adapted to be filled with
sald cylin-
ders above the pistons, a piston in each of
said cylinders, a piston-rod attached to each
piston which projects toward or in the direc-
tion of the guide-rails or runners of the shaft

or well and are adapted to be brought 1nto

engagement with the latter to arrest the

movement of the skip or cage, and means
which operate to place the extremities of the
piston-rods in engagement with teeth, pro-
jections. or recesses in the guide-rails or run-
ners of the shaft or well should the skip or
cage become unsuspended, substantially as
deseribed. -

3. In safety-gear for mine sKips cages and
the like, in combination, a skip or cage, a
frame carried by said skip or cage, a pair of
sliding bars mounted in said frame, guide-
ways formed in the ends of the frame for the
extremities of the sliding bars, a pair of oscil-
lating cylinders pivotally carried between
said sliding bars adapted to be filled with an
elastic fluid, spiral buffer-springs n sald cyl-
‘nders above the pistons, a piston in each of
said cylinders, a piston-rod attached to each
piston which projects toward or in the direc-
tion of the guide-rails or runners of the shaft
or well, said frame having slots therein form-
ing guideways for the ends of sald piston-rods
and a curved guide for each of said piston-
rods which guides operate to bring the ex-
tremities of said piston-rods in engagement
with teeth, projections or recesses In the
cuide-rails or runners of the shaft or well
should the skip or cage become unsuspended,
substantially as described.

9. In safety-gear for mine skips cages and
the like, in combination, a skip or cage, 2
framing carried by said skip or cage, a pair of
sliding bars carried by said irame, a pair of
cylinders pivotally carried between said slid-
ing bars adapted to be filled with an elastic
fluid, spiral springs in said eylinders above
the pistons, a piston in each of saild cylinders,
a piston-rod attached to each piston which
projects toward or in the direction of the
cuide-rails or runners ot the shaft or well and
are adapted to be brought into engagement
with the latter to arrest the movement of the
skip or cage, shoes fixed to the cage adapted
to fit the guide-rails or runners, plates fixed
to the shoes which form vertical slots for the
extremity of each of the piston-rods and
curved guides which direct the ends of the

piston-rods into engagement with teeth, pro-
jections or recesses in the guide-rails or run-
ners of the shaft or well, substantially as de-
scribed. |

10. In safety-gear for mine skips cages and
the like, in combination, a skip or cage,
framing carried by said skip or cage, a pair of
sliding bars carried by said frame, plates
fixed to the frame which form guideways for

the ends of said sliding bars, a pair of ¢ylin-

- ders

pivotally carried between sald bars
adapted to be charged with an elastic fluid,
spiral buffer-springs in said cylinders above
the pistons, a piston in each of said eylinders,

' a piston-rod attached to each piston which

projects toward the guide-rails or runners of
the shaft or well and are adapted tobeplaced
in engagement with teeth, projections or re-
cesses in said guide-rails or runners, shoes
carried by the skip or cage and frame adapt-
ed to fit the guide-rails or runners, plates
fixed to the shoes which form vertical slots for
he extremities of the piston-rods and curved
cuides which direct the ends of the piston-
rods into engagement with teeth, projections
or recesses in the guide-rails or runners of the
shaft or well, and means which operate to
place the extremities of said piston-rods 1n
engagement with the teeth, projections or
recesses in the guide-rails or runners should
the skip or cage become unsuspended in the
shaft or well, substantially as described.

11. In safety-gear for mine skips cages and

the like, in combination, a skip or cage, 2.

frame carried by said skip or cage, a pair of
sliding bars mounted in said frame, a pair of
oscillating and angularly-disposed cylinders

pivotally carried between sald shding bars,
pistons in said eylinders and piston-rods at-
tached to said pistons which latter are di-
rected toward the guide-rails or runners and
cuide-rails or runners having teeth or projec-
tions recessed on the inside and rounded at

the point and inclined downward in the di-

rection of the next succeeding tooth or pro-
jection, substantially as described.

12. In safety-gear for mine skips cages and
the like, in combination, a skip or cage, &
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frame carried by said skip or cage, a pair of

sliding bars mounted in said irame, a pair of
angularly-disposed cylinders pivotally car-
ried between said sliding bars, adapted to be
charged with an elastic fluid, spiral springs

' arranged in said cy linders between the cov-

ers and pistons, piston-rods attached to said
pistons, which rods are directed toward the
cuide-rails or runners in the shaft or well and
cuide-rails or runners having teeth. or projec-
fions recessed on the inside to receive the
rounded extremities of the piston-rods and
rounded at the edge or nose and then inclined
nward and downward and then parallel or

vertical to the next succeeding tooth or pro-
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jection, substantially as and for the purposes

described.

13. In safety-gear for mine skips cages and
the like, in combination, a skip or cage, a
frame carried by said skip or cage, a pair of

sliding bars mounted in said frame, a pair of

angularly - disposed cylinders pivotally car-
ried between said sliding bars adapted to be
charged with an elastic fluid, spiral springs
in said cylinders between the covers and pis-
tons, a piston in each of said cylinders, a pis-
ton-rod attached to each piston which rods
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are directed toward the guide-rails or runners

in the shaft or well and guide-rails or runners |

having flanges and vertical ribs or projections
at right angles thereto which form the guides
for the shoes fixed to the skip or cage and
having projections or ‘teeth formed beotween
sald vertical ribs or projections recessed on
the inside to receive the rounded extremities
of the piston-rods and rounded at the edges
or noses and then inclined inward and down-

ward and then parallel or vertical to the next

succeeding tooth or projection, substantially

~ as and for the purposes described.

14. In safety-gear for mine skips cages and
the like, in combination, a skip or cage, a
frame fixed to and carried by said skip or
cage, two norizontally-disposed bars fixed In
the top of said frame having bosses and holes
in. the under side thereof, sockets carried by
the skip or cage, a plurality of vertically-dis-
posed rods arranged in sets between the fixed
horizontal bars and the sockets, a horizon-
tally-disposed bar slidably mounted on each
set of vertically-disposed rods, a bow con-

necting said sliding bars and serving as the

means for attaching the hauling-rope to the
SKIp or cage, spiral springs and strong buffer-
springs arranged between the sliding bars
and the fixed horizontal bars which operate
to force the sliding bars in a downward direc-
tion should the skip or cage become unsus-
pended in the shaft or well, plates fixed to the

frame forming guideways for the ends of said
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sliding bars, a pair of oscillating angularly-
disposed ‘cylinders pivotally carried between
the sliding bars adapted to be charged with
an elastic fluid, means placing the ends of
said cylinders in communication and cocks
for opening and closing said communication,
pufler-springs arranged in the cylinders be-
tween the top and the piston, pistons in said
cylinders and piston-rods attached thereto,
the latter being directed toward the guide-
rails or runners and rounded at their lower
extremitiesand adapted to be brought into en-
gagement with teeth, projections or recesses
in said guide-rails or runners, curved guides
which serve for directing the ends of the pis-
ton-rods into said teeth, projections or re-
cesses, shoes fixed to the skip or cage and
plates fixed to the shoes which form a verti-

cal slot for each piston-rod, and guide-rails

or runners having teeth projections or re-

cesses which are engaged by the extremities

of the piston-rods to arrest the movement of

the skip or cage should the latter become un-
‘suspended, substantially as deseribed.

In testimony whereof we have sigred our

names to this specification in the presence. of

two subscribing witnesses.

BRUNO SCHLESINGER.
EDWIN GEORGE WELDON.

Witnesses:
Cras. OVENDALE,
R.OVENDALE,
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