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UNITED STATES PATENT OFFICE.

WALTER N. MARTIN, OF CRIPPLECREEK, COLORADO, ASSIGNOR OF ONE-
'HALF TO JAMES T. STEWART, OF CRIPPLECREEK, COLORADO.

ELEVATOR SAFETY DEVICE.

SPECIFICATION forming part of Letters Patent No. 721,816, dated March 3,19083.
Avplication filed March 10,1902, Serial No. 97,625, (Nomodel)

To all whom it may concerw:

Be it known that I, WALTER N. MARTIN, &
citizen of the United States of America, re-
siding at Cripplecreek, in the county of Teller

and State of Colorado, have invented certain

new and useful Improvements in Klevator
Safety Devices; and I do declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to the let-
ters and figures of reference marked thereon,
which form a part of this specification.

My invention relates to improvements in
elevator safety devices generically, but will

‘be referred toin this specification more espe-

cially as applied to cages for mining-shaits,
where accidents frequently oecur, resulting in
the dropping of the cage to the bottom of the
shaft, generally with fatal result to those on
the cage and sometimes to others below in the
shaft. My object is to prevent accidents of
this kind not only in connection with mine-
cages, but elevators of all kinds as well. To
avoid surplusage and awkwardness of con-
struction, the term ‘‘cage” will be used gen-
erally in this specification as a generic term
for cages and elevators of all kinds, whether
used in mining-shafts, building-shafts, orelse-
where. | - |

My improvements embrace features where-
by as soon as the cable supporting the cage
breaks or the pull thereon is released or for
any reason ceases to act or perform its normal
function clutech mechanism is antomatically
and instantly applied to the guides of the
shaft with sufficient force to stop the cage.

Having briefly outlined the nature of my
improvement, as well as the objects it is de-
signed toattain and the functions it is intend-
ed to perform, I will proceed to describe the
same in detail, reference being made to the
accompanying drawings, in which is illus-
trated an embodiment thereof.

In the drawings, Figure 1 is a_ side eleva-
tion, partly in section, of a cage equipped
with my improvements. Fig. 2 is a section
taken on the line » x, Fig. 1, looking down-

ward. Fig. 8 is a view of the cage, taken at |

right angles to Fig. 1, the guide being partly

¥

to the dog shown in Figs. 4, 5, and 6.
9and 10 are face and side views, respectively,
of a lower dog. -
detail views, partly in section, of the dog

brokenaway. Figs. 4, 5, and 6 areside, face,

and top views, respectively, of one of the up-
per dogs, being that which swings outwardly

toward the guide. Figs. 7 and 8 are side and

top views, respectively, of an upper dog, which

acts laterally on the guide or at right angles
Figs.

Figs. 11 and 12 are enlarged

shown in Figs. 7, 8, and 9, Fig. 12 being a
section taken on theline 7 7, Fig. 11. Kig. 15
is a section taken through the parts connect-
od with the draw-bar, which is shown in ele-
vation. Fig. 14 is a section taken through
the levers, illustrating one of the weights,
which is shown partly in section. Kig. 15

| illustrates ‘two levers and their weights, the

position of the draw-bar being shown in dot-
ted lines. Fig. 16 illustrates a modified form
of lever construction, showing a different

construction and arrangement of weights.

- The same reference characters indicate the
same parts'in all the views. o |

Lot the numeral 5 designate two bppdsite
side timbers of a shaft, to which are attached

on the inside the vertical guides 6 for the

cross-head, composed of two separated plates
7, whose extremities project on opposite sides
of the shaft-guides. The bottom 3 of the cage

is connected at the sides with the cross-head

by vertical channel-bars 9, which inclose the
guides on threesides. At a suitable distance

| from the opposite extremities of the cross-

\

e

head are mounted two short shafts or spin-
dles 10, provided with collars 10%, engaging
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the plates 7 of the eross-head on the inside,

whereby the two plates are held securely in
place against inward movement. On these
shafts 10 are fulerumed two levers 12, whose
arms extending inwardly from their fulerums
overlap each other and are pivotally connect-
ed with a central vertical draw-bar 13, having
plates 14 on opposite sides, to which the le-
ver-arms are respectively connected by studs
15, mounted on the plates and passing through
slots 128, formed in the levers. The cage-
supporting cable (not shown) is connected
with this draw-bar at the top. The upper ex-

tremity of this draw-bar passes through an
inverted-U-shaped guide-bracket16,attached
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to the plate 7 of the cross-head and having an
opening in the top for the bar, which also pro-
jects below the cross-head and passes through
an opening in a guide-plate 17, attached to
and connecting the lower edges of the cross-
head plates. The extremity of this bar below
the plate 17 is provided with a cross-pin 18,
passing through an opening formed in the
bar and held in place by collars 18* on oppo-
site sides. 'This pin 18 normally engages the
plate 17 when the cage is suspended by the
cable in the ordinary way, the weight of the
cage being on the pin 18 rather than on the
levers 12. In the arrangement shown in the
drawings, however, it is taken for granted
that the cable is broken, the parts being
shown in the position they automatically as-
sume to prevent the cage from falling in case
of an accident of this character. In this
event the draw-bar moves downwardly with
the overlapping arms of the levers, so that
the pin 18 is considerably below the plate 17
of the cross-head. Each lever is provided
with a set of weights 19, mounted on its inner

arm. The draw-bar is connected with each
lever between its fulerum and the weights

which straddle the lever-arms, one set of
weights being made fast to one lever and the
other set of weightsto the other lever by set-
bolts 20. Kach lever is connected with the
plate 17 by a coil-spring 21, which is stretched
or placed under tension when the cage is sus-
pended by its cable. |

The short arm 12 of each lever 12 projects
outwardly beyund the lever-fulerum to a
point near the guide 6 and is slotted, as shown
at 12°, to receive the upper arms 222 of two
dogs 22, pivotally mounted on plates 23, se-
cured to the opposite sides of the cross-head
extremities. Asshown in the drawings, each
dog is pivoted on lugs 23*, formed on its plate
29, and the lever-arm 22¢below the axis, ful-
crum, or pivot of the dog projects through
an opening formed in the plate and is pro-
vided with teeth which normally or when the
cage 1s suspended by the cable are clear of
the guides 6, but occupy a position quite
close thereto. When, however, the cable
breaks, the toothed faces of these dogs are
thrown against the opposite sides of the guide
to stop the cage from falling. To facilitate
the action of the dog on the guide, the lower-
most tooth 229 is slightly longer than the other
teeth of thedog. 1By reason of this construc-
tion the dog will take a quicker hold than if
all the teeth engage simultaneously, and be-
fore the entire strain or weight of the cage
can act on this tooth the teeth on the entire
face of the dog will have engaged the guide.
It will now be understood that two dogs 22
grasp the guide 6 simultaneously on opposite
sides. In order toovercome any tendency of

theguide-bar 6 tospring orspread outwardly,
owing to the powerful thrust of a pair of in-
ner dogs 24, the teeth of the dogs 22 are di-
rected inwardly as well asdownwardly. This
feature is indicated in Figs. 8, 9,

|

721,816

which the teeth on the face of the dog are
shown triangular in shape.

Kach lever 121is provided with a depending
arm 129 located near its outer extremity and
slotted to receive a pin 25, upon which the
dog 24 is pivoted. This dog 21 islocated be-

tween the arm 129 and the guide 6, and its

face or the side adjacent the guide is toothed
to engage the guide to prevent the cage from
falling. The toothed face of the dog 24, how-
ever, 18 normally or when the cage is sus-
pended and held by the cable free from en-
gagement with the guide. In case the cable
breaks the weights 19 and the springs 21 co-
operate to throw the inner lever-arms down-
wardly, whereby the dogs 24 are thrust with
oreat force outwardly against the guides.
The lever-arm 12¢ bears against the back of

70
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the dogand has acam action thereon to relieve

the pin 25 from sftrain during the aforesaid
action of thelever 12. The dogs 24 are forced
powerfully out against the guides 6 simul-
taneously with the lateral thrust of the dogs
22. The tendency of the dogs 24 is to thrust

the guides outwardly, while the dogs 22, by
virtue of the peculiar shape of their teeth

already described, whereby they project in-
wardly, are intended to overcome this tend-
ency. | |

Pivotally mounted on brackets 26 and se-
cured to the channel-bars 9 below the bottom
of the cage are dogs 27, having toothed faces
27", projecting inwardly toward the guides 6,
which they are arranged to engage on oppo-
site sides to prevent the cage from falling.
The lowermost tooth of each of these dogs is

somewhat longer than the other teeth, for

the purpose above stated, when speaking of
the dogs 22. This is also true of the lower-
most teeth of the dogs 24. The toothed arms
of the dogs 27 project below their pivots 28.
These dogs are also provided with inwardly-
projecting arms 27¢, whose free extremities

are bifurcated or forked to straddle the cross-

pin mounted on the lower extremity of a rod
29, whose upper extremity is connected with
the arm 12* of a lever 12 at its outer extrein-
ity, whereby as the inner arms of the levers
12 are lowered and their outer arms raised
the rods 29 (there being one on each side of
the cage) will be raised sufficiently to throw
the dogs 27 to operative engagement with the
guides 6 simultaneously with the correspond-
Ing action of the upperdogs 22 and 24. Itis
evident that other dogs intermediate the up-
per and lower dogs, already described, may
be mounted on the channel-bars of the cage
and connected with the rod 29 to be operated
thereby in the same manner as the dogs 27.

In this specification it is assumed that the
guides 6 are composed of wood, which is the
fact in mining-shafts. Hence the teeth of the
metal dogs readily enter the wood to perform
their required function. It is evident, how-
ever, that the guides may be equipped with
metal ratchet-bars arranged to codperate with

and 12, in | the dogs carried by the cage.
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As shown in the drawings, the hubs of the | stop on the lower extremity of the draw-bar

dogs 22 and 27 are equlpped with grease-cups
A a,nd are interiorly enlarged, as shown at B,
to form a receptacle for packing material, as
waste saturated with lubricant.

From the foregoing description the use and
operation of a cage equipped with my im-
proved safety dev1ees will be readily under-
stood. When the cage is in use in the ordi-
nary way, these dewoes perform no function,
the inner arms of the levers 12 being raised

- by the draw-bar, which is drawn upweldly by
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- shown at 24 to engage horwontal tonﬂ'ues of -
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the cable, so that the cage-supporting pin 18
shall engage the guide-plate 17 at the bottom
of the mose-head
the levers are then in position to hold all the
dogs, both upper,lower, and intermediate, (if
the latter are employed ) away from the
guides 6, so that the cage is allowed to move

freely in the shaft in the same manner as if-

the safety equipment were absent. If, how-

ever, the cable breaks or any other accident

occurs which ordinarily would allow the cage
to drop, the weights 19 and the springs 21
throw the inner arms of the levers12 quickly
downward, whereby all the dogs are forced

against the guides 6 with great foroe where-

by their bltlI]“‘ action is lnstantaneoue caus-

ing the cage to stop, its movement, bemﬂ‘ ar-.

rested before it has time to acquire a rapld
rate of speed. |
Each lever is provided with a hab 127, en-

gaging the shaft 10 on opposite sides of the

lever The hubs, as shown in the drawings,
are equipped with grease-cups and may be

interiorly recessed to receive packing mate-

rial,the same asthe dogs heretofore desombed
The sides of the dows 24 are ﬂ*rooved 48

guides 77, mterlorly mounted on the opposite
plates of Lhe cross-head 7.
In the construetion shown in Fig. 16 a modi-

fied form of lever is shown and designated .

12¥.  One extremity of this leveris arranﬂed

to hold weights 19*, held in place by a bolt |

202, su1tably secured by a nut at the top.

IIavmﬂf thus described my invention, what
I claim is— -

1. In safety meohamsm for cages or eleva-
tors, the combination with the. shafb guides,
of a cage cross-head composed of two sepa-
rated plates, and having parts embracing the
shaft-guides, spindles mcunted on the cross-
head between the said plates and provided
with  collars engaging the two plates on the
inside to keep them suitably spaced, levers
located between the twocross-head plates and
fulecrumed on the said spindles, a dog pivot-

ally mounted on the c¢ross-head on each side.

of each shaft-guide,the guide-embracing parts

being cut away to allow the dogs to bite the .

u*uldes a sultable operative conneotlon be-

tween the outer arm of each lever.and the
said dogs, a draw-bar vertically movable on

the cross- heed and connected with the inner
arms of the levers, guides mounted on the

The outer extremities of

to engage the cross-head when the cage is
suspended by the draw-bar, the latter hevmn'
sufficient movement in the cross-head: to ac-
tuate the levers to throw the dogs out of en-

gagement with the shaft-gunides when the
cage 18 suspended, weights mounted on the

inner arm of each lever, and coil-springs con-

710

75

necting the inner arm of each lever with the

‘oross-head whereby as the lifting pull on the

draw-barceases to act, the levers are actuated

‘to cause the dogs to bite the shaft-gnides,

substantially as desorlbed

2. In mechanism of the class described, the
combination with shaft-guides,of a ecage cross-
head composed of two eeparated parts, spin-
dles mounted on the cross-head plates, levers
fulerumed on the spindles between the plates,
a draw-bar connected with the inner extremi-
ties of the levers and having a stop at its

lower extremity, said stop engaging the cross-

nead -when the cage I8 suspended from the
draw-bar, the oute1 extremities of the cross-

‘head havm o partsembracing the shaft-guides,

dogs pwotallv mounted on sald parts which
are cut away to allow the dogs to engage said
guldes, the outer arms of the levers being
slotted,the dogs havingarms projectingabove
their plvots a.nd entermﬂ' the s
vers, the draw -bar hav1n0* sufficient move-
ment in the cross-head, to throw the dogs into

or out of engagement with the shaflt- ﬂ'mdes |

and coil-springs connected at one exbremwy
with the inner arms of the levers and at their
opposite extremities with the cross-head, the

springs being placed under tension when the

cage 18 suspended by the cross-head. |
3. In safety mechanism for cages or eleva-

tors, the combination with the ehaft guides,

of a cage cross-head composed of 5w sepa—

{ rated pldtes two levers fulerumed between

the plates, a cage draw-bar connected with
the inner arms of the levers, the outer arms

. of the levers being slotted, the cross-head

having parts engaging the ehaft—ﬂ'mdes on
opposite sides, a dog pivotally mounted on
each of said parts which is,cut away to allow

1 the dogs to bite the ﬂ'mdes the dog on each

end of bhe cross-head havmcr arms projecting

lots of the le-

80
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through the slot of the ad;aoent lever, aud -

springs connected with the inner arms of the
levers and placed under tension when the cafre
is suspended by the draw-bar.

4. In safety mechanism for cages or eleva-
tors, the combination with the sha,ft-rrmdes,
of a cage or elevator eross-head composed of
two separated plates having parts embracing
the shaft-guides on opposue sides, a draw-
bar mounted on the cross-head and havmn' a
limited vertical hovement therein, levers f ul-
crumed between the cross-head parte three

dogs mounted on the shaft-guide - -engaging
perts at each extremity of the eross- head the
sald parts being cut away to allow the don"s |
to bite the n*uldes the three dogs being con-

nected Wlth the outer arm of the ad;ecent le-

cross-head thr oun*h WhlGh the bar passes, a | ver, wher eby as said arm is moved upwardly,

12¢
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~ the dogs are caused to bite the guide, and
- means eenneeted with the inner arms of the
~levers for throwing the latter downwardly as
~soon as the pull on ‘the draw-bar ceases to act.
5. In safety mechanism for elevators or
cages, the combination with the shaft-guides,
- of a cross-head composed of two eepftra.ted.
- plates having parts at their extremities en-
- gaging the shaft-mudes on three sides, a dog
isl1da,b1e herlzentally in each exbremlty of the
cross-head, the guide-embracing part on the
inside bemﬂ' eut away to allow lshe dog to en-
gage the ﬂ'mde two levers fulerumed between |
the cross- “head plates, springs connecting the .
levers with the cross-head, a draw-bar con-
' ‘nected with the inner arms of the levers and
- slidable ver tleelly in the cross-head, whereby
~when the cage is suspended by the draw-bar
~ the springs are placed under tension, the outer
»'arm of each lever belng connected with the
-dog to actuate the 1atter as the inner arms of
S 2Lhe levers are operated by the recoil of the
S sprmn*e when the pull on t.he draw- ba,l ceases

”te act.

40
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6. In safety mechanism. fm elevetme or
cages, the combination with the shaft- ﬂ'uldes, |
- of a cross-head composed of two separated
plates whose extremities embrace the shaft- |
guides, a draw-bar, upper and lower guides
y: mounted on the cross-head and through Whlchi
- the draw-bar passes and in which 1t has a
~limited vertical movement, a plate attached

- to each side of the draw-bar, leversfulecrumed

- onthe cross-head and whose inner arms are.
35

springs connecting the inner arms of the le-
vers with the cross-head and placed under
tonsion when the cage is suspended by the
cross-head, and dogs mounted on the cross-
head and connected with the outer arms of
the levers whereby the dogs are actuated to
orip the shaft-guides when the levers are op-
erated by the recoil of the springs.

7. In safety mechanism for elevators or
cages, the combination with the shaft-guides,
of a cross-head composed of two Sepaleted
plates having upper and lower guides mount-
ed on the ceross-head, a draw bar passing
through said latter gmdes and having a 111:11-
ited movement ther ein, levers fulerumed be-
tween the plates of the eross - head, dogs
mounted on the cross-head extremmes and
connected with the outer arms of the levers
to grip the shaft-guides when the inner arms

- of the levers are Torced downwardly, the in-

ner arms of the levers being connected with
the draw-bar, and weights meunted on the
inner arm of each lever, substantially as de-
seribed. |

8. In safety mechanism for elevators or

cages, the combination with the shaft-guides,
of a cross-head composed of two sepalated
plates whose extremities engage the shaft-

aguides, den*s mounted on the eloss-head ex- |

mounted on the

‘inner arm of ea,eh laver,
tween the lever and draw bar bemﬂ' between
the lever-fulerum and the weights. -

2L 721,816

tremities, levers fulerumed on the eross-head:
and whose outer arms are eonneeted in op-
erative relation with the dogs, a draw-bar ; o
having limited vertical movement in the
cross-head and connected with theinnerarms
of the levers, springs connecting the inner
arms of the levers with the. eloss-head dogs
cage below the cross-head o
and adjacent the shaft guides, and rods eon-
necting the outer arms of the levers with the
dogsin operatwe relation, substantially as de-
.serlbed - -

65

70

75

9. In Sdfety meehamsm for elevators or

cages, the combination with the shaft-guides,
of a'cross-head; a guide mounted on thecross- =~
‘head, a draw- bz—u passing through said guide. |
and having a limited movement therein, le-
vers fulerumed on the cross-head, doge SR
‘mounted on the cross-head extremities and
;eennected with the outer arms of the levers
to grip the shaft-guides when the inner armeﬁ 85
of the levers are forced downwardly, the in-
ner arms of the levers being connected with .
‘the draw-bar, and weights ‘monnted on the
the connection be-

3@5?:

90

10, In safety mechanism. for cages or ele- o

| mtors the combination with .the.sheft-frumee L
of a cage or elevator cross-head havingparts
: embreemn* the shaft-guides on opposite sides, .
a draw-ber mounted on the cross-head, and
‘having limited vertical movement therem le-
- Vers fule1 umed on the cross-head, three dogs o
pivotally connected with the said plates, |

95

mounted on the shaft-engaging. parts at each N

| extremity of the cross-head, the said parts

being cut away to allow the degs to bite the
ﬂ*mdee the three dogs being connected with
the outer arm of the adjacent lever, whereby
as the said arm is moved upwardly the dogs
are caused to bite the guide, and means con-
nected with the inner arms of the levers for

| throwing the latter downwardly as soon as

the pull on the draw-bar ceases to act.

11. In safety apparatus for elevators or
cages provided with a top cross-head, of dogs
meunted thereon in proximity to the ehaft—
auides, there being one dog adjacent the in-
ner surface of the guide and two dogs located
adjacent the reepeetwe side surfaces of the
guide, the dogs having teeth arranged to bite
the guides as described, the teeth of the
side dowe projecting mwa,rdly to prevent the

epreadmw of the guides, levers fulerumed on

the cross-head and connected with the dogs
to operate the latter, and a draw-bar slidable
on the cross-head and connected with the le-
vers, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

WALTER N. MARTIN.,
Witnesses:

S. A. PHIPPS,
J. D. PUTMAN.
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