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This invention relates to material handling
elevator towers, and more particularly to safety
apparatus to prevent the cages from falling in
case the hoisting cables break.

Iv is among the objects of this invention to
provide an elevator cage safety device which
operates automatically the moment the cage
hoisting cable breaks, which requires only one
operating spring, which is simple in construction
and positive in operation, and which does not
detorm the elevator tower when it operates.

In accordance with this invention, the safety
device is mounted on a cage that is raised in an
elevator tower by a cable and is guided by ver-
tical rails at opposite sides of the tower. The
saiety device includes brackets that are rigidly
mounted on the upper part of the cage beside
the guide rails. Rotatable rod means extend
across the cage and through the brackets and
carry emergency brake elements that extend
laterally downward from the rod means toward
the adjacent guide rails. Preferably there are
two rods, one on each side of the guide rails
S0 that each rail is located between a pair of
obrake elements. An arm is fastened rigidly to
each rod between the brake elements and pro-
jects laterally away from the rod. Tension means
are connected to the ends of the arms and exténd
upward and inward to the cable, to which they
are rigidly connected. A spring is provided for
rotating the rods in case the cable breaks above
the tension means and thereby allows the arms

to swing downward. When this happens the ro-

tation of the rods swings the brake elements up-
ward against the sides of the guide rails to grip
the rails between them in order to keep the cage
from dropping in the tower. The spring is com-
pressed between supports pivotally connected to
lever arms that are secured to the rods.

The preferred embodiment of the invention is
illustrated in the accompanying drawings, in
which Fig. 1 is a fragmentary side view of an
elevator tower containing a cage provided with
my satfety device; Fig. 2 is g plan view of the
safety device; Fig. 3 is an enlarged side view of
the safety device taken on the line ITI—III of
Fig. 1; and Fig. 4 is a central vertical section
through the safety device after the hoisting cable
has broken. |
~ Referring to Figs. 1 and 2 of the drawings, an
elevator tower has four legs | connected together
by cross braces 2 and 3. Midway between the
legs on each of two opposite sides of the tower
there is a vertical guide member or rail 4 at-
tached to the inner sides of braces 2. A cage is
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slidable tip and down these guide rails. The cage
may be of any suitable construction, the one

shown being formed from a platform 6 (Fig. 2)

supported by the lower ends of upright members
T that are connected at their upper ends by a
cross beam 8. The uprights straddle the guide
rails to hold the cage in position.

Bolted to the top of the central portion of the
cross beam is a U-shape bracket {8, from the
opposite sides of which & stirrup i extends up-
ward. This stirrup is connected to the lower end
of the hoisting cable 12 that extends up to the
top of the tower and over sheaves and down to
the hoisting engine (not shown) located beside
the tower. Extending through the vertical sides
of the bracket are two parallel rods 12 which
are journaled in the bracket. The outer end por-
tions of both rods are journaled in similar brack-
ets 14 mounted on the ends of the cage cross

beam. The rods project beyond these latter

brackets on opposite sides of vertical guide rails
4. Rigidly mounted on each end of each rod
is a brake element 16 that extends downward on
an incline toward the adjacent guide rail. The
ends of these elements next to the rails prefer-
ably are provided with teeth and are shaped so
that if the brake elements are swung upward their
teeth will frictionally engage the guide rails. The
brake €lements normally are held in their lower
position, in which they are spaced gz slight dis-
tance from the guide rails, by means of arms {7
rigidly connected to the two rods. The inner
ends of the arms straddle the center bracket G,

and their outer ends are connected by short ten-

sion lines 18 to a clamp (9 on the hoisting cable
a tew feet above the cage. In normal use of the
elevator the arms are ineclined at such an angle
as to swing the brake elements down away from
the guide rdils, as shown in Fig. 3.

Rigidly mounted on each rod between the sides
of the center bracket are a pair of upwardly ex-
teniding short levers 2i. These levers preferably
are disposed at about g right angle to the adja-
cent arm. 171. Pivotally connected to the upper
eénds of each pair of levers by means of kolts 22
is 8 U-shape spring support formed from s pair
of parallel legs 23 connected at their outer ends
by a vertical plate 24. The plates 24 of the two
SPring supports support tubular bosses 26 which
extend substantially horizontally toward each
other, and a coil spring 27 encircles the bosses
and is supported by them. The Spring is com-
presseéd between the two plates so that it con-
stantly exerts pressure to force them away from
each other. |
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Until the hoisting cable {2 accidentally breaks
above the safety device, the brake elements 6
are held out of engagement with guide rails 4
and serve no purpose. In the event, however,
that the hoisting cable breaks, it will no longer
hold tension lines 18 taut, and therefore the outer
ends of the two arms {1 can swing downward.
In such an event they are swung downward very
gquickly and forcefully by the expanding coil
spring 27 pushing the two spring supporis away
from each other. The outwardly moving spring
supports swing the upper ends of the adjoining
levers 21 outward and thereby rotate the two
rods 13 in opposite directions. The directions of
rotation are such that the toothed brake ele-
ments 16 are swung upward into engagement
with the adjoining guide rails. The force of the
spring, the weight of the arms, the leverage ex-
erted on the brake elements, and the weight of
the cage all combine to rotate the brake elements
upward against the guide rails so that they
tichtly grip it and their teeth dig into it to pre-
vent the cage from falling in the tower.

Due to the fact that the brake elements engage
opposite sides of each guide rail, neither the rails
nor the sides of the tower are sprung outward
when the emergency brakes are applied. If the
weight of the loaded cage is so great that brake
elements collapse the tubular guide rails, the
rails still will be gripped between the brake ele-
ments. Upward movement of the brake elements
is limited by stops 28 welded to the outer ends
of the outer brackets 4. However, it would be
an ynusual case where the brake elements would
ever swing up against the stops, except when the
safety device is not mounted on the cage. In such
a case the safety stops limit the rotation of the
rods by the spring.

According to the provisions of the patent sta-
tutes, I have explained the principle of my inven-
tion and have illustrated and described what X
now consider to represent its best embodiment.
However, I desire to have it understood that,
within the scope of the appended claims, the in-
vention may be practiced otherwise than as spe-
cifically illustrated and described.

I claim:

1. The combination with an elevator tower in
which a cage that is raised by a cable is guided
by vertical rails at opposite sides of the tower,
of brackets rigidly mounted on the upper part of
the cage beside said guide rails, rotatable rod
means extending across the cage and through
said brackets, emergency brake elements rigidly
mounted on the cuter ends of said rod means and
extending laterally downward therefrom toward
the adjacent guide rails, an arm fastened rigidly
to said rod means between the brake elements
and projecting laterally away from sald means,
tension means connected to the outer end of the
arm and extending upward and inward toward
said cable, means rigidly connecting the upper
end of said tension means to the cable, lever
means rigidly fastened to said rod means and pro-
jecting therefrom, and a normally compressed
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spring for swinging said lever means to rotate

said rod means in case the cable breaks above
said tension means and therepy allows the arm
to swing downward, said rotation of said rod
means swinging said brake elements upward
sgainst the sides of the guide rails to keep the
cage from dropping in the tower.

2. The combination with an elevator tower in
which a cage that is raised by a cable is guided
by vertical rails at opposite sides of the tower,
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of brackets rigidly mounted on the upper part of
the cage bheside said guide rails, rotatable rod
means extending across the cage and through
said brackets, emergency brake elements rigidly
mounted on. the outer ends of said rod means and
extending laterally downward therefrom toward
the adjacent guide rails, an arm fastened rigidly
to said rod means between the brake elements
and projecting laterally away from said means,
tension means connected to the outer end of the
arm and extending upward and inward toward
said cable, means rigidly connecting the upper
end of said tension means to the cable, lever
means rigidly fastened to said rod means and pro-
jecting therefrom, a spring support pivotally con-
nected to said lever means, and a norimally com-
pressed spring engaging the spring suppert and
urging it in a direction to cause sald lz2ver means
to rotate said rod means in case the cable breaks
shove said tension means, said rotation of said
rod means being in a direction to cause said brake
elements to swing upward against the sides of
the guide rails to keep the cage from dropping
in the tower,

3. The combination with an elevator tower in
which a cage that is raised by a cable is guided
by vertical rails at opposite sides of the tower, of
brackets rigidly mounted on: the upper part of
the cage beside said guide rails, a rotatable rod
extending across the cage and through said brack-
ets, emergency brake elements rigidly mounted
on the outer ends of said rod and extending lat-
erally downward therefrom toward the adjacent
guide rails, an arm fastened rigidly tc the central
portion of said rod and projecting laterally away
from the rod, tensicn means connected to the
outer end of the arm and extending upward and
inward toward said cable, means rigidly connect-
ing the upper end of said fension means to the
cable, lever means secured to the central portion
of said rod and projecting therefrom, a spring
support pivotally connected to said lever means,
a coil spring having one end kearing against said
support, and means pressing against the oppo-
site end of the spring to compress it so that in
case the cable breaks above said tension means
the spring will rotate said rod and swing said
brake elements upward against the sides of the
guide rails to keep the cage from dropping in
the tower.

4. The combination with an elevator tower in
which a cage that is raised by a cable is guided
by vertical rails at opposite sides of the tower, of
brackets rigidly mounted on the upper part of
the cage beside said guide rails, a pair of parallel
rotatable rods extending across the cage and
through said brackets, emergency brake elements
rigidly mounted on the outer ends of said rods
and extending laterally downward therefrom to-
ward the adjacent guide rails, a pair of arms each
fastened rigidly to the central portion of one of
the rods with the two arms projecting away from
the rods in opposite directions, tension members
connected to the outer ends of the arms and ex-
tending upward and inward toward said cable,
means rigidly connecting the upper ends of said
ftension members to the cable, lever means se-
cured to the central portion of each rod and pro-
jecting upward therefrom, a spring support piv-
otally connected to the upper end of each lever
means, and a c¢oil spring compressed bhetween
said spring supports for pushing them away from
each other to rotate the rods in case the cable

breaks above said tension members and thereby
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allows the arms to swing downward, said rota-
tion of the rods swinging said brake elements
upward against the sides of the guide rails to
keep the cage from dropping in the tower.

o. The combination with an elevator tower in
which a cage that is raised by a cable is guided by
vertical rails at opposite sides of the tower, of
brackets rigidiy mounted on the upper part of
the cage beside said guide rails, g pair of paral-
lel rotatable rods extending across the cage and
through said brackets, emergency brake elements
rigidly nmounted on the outer ends of said rods
and extending laterally downward therefrom to-
ward the adjacent guide rails, a pair of arms
each fastened rigidly to the central portion of

one of the rods with the two arms projecting.

away from the rods in opposite directions, ten-
sion members connected to the outer ends of the
arms and extending upward and inward toward
sald cable, means rigidly connecting the upper
ends of said tension members to the cable, a pair
of spaced parallel levers rigidly mounted on each
rod and prejecting upward therefrom, a U-shape
member pivotally connected to the upper ends
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of each pair of levers, the U-shape members in-
cluding plates parallel to each other, bosses
mounted on the opprosed surfaces of said plates,
and a coil spring mounted on said bosses and com-
pressed between said plates for pushing said U-
shape members away from each cother to rotate
the rods in case the cable breaks above said ten-
sion members and thereby allows the arms to
swing downward, said retation of the reds swing-
ing said brake elements upward against the sides
of the guide rails to keep the cage from dropping
in the tower.

OSCAR E. MOYER.
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