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To all whomy it muy concern: :
Be it known that we, THomas W. Powe
and ARTHUR Bovinerox, citizens of the
United States, residing at Washington, in the
District of Columbia, have invented certain
new -and useful Improvements in Elevators,

of which the following is a specification.

The invention to be hereinafter described
relates to elevators, and more particularly to
that type wherein the cage or car and its
counterbalancing - weights are operated by
cables from suitable actuating means.

In this general type of elevator system the
actuating means for the cables is driven from
a suitable motor through a system of gear-
ing, and upon stopping the cage or car for
any purpose the backlash, always present to
a more or less extent, permits undesirable
shocks and up-and-down vibrations to the
car or cage before it finally comes to rest.

The present elevator service requires that
the car or cage shall travel at high speed be-
tween stations and that it be stopped and
started quickly; but under these conditions
of service in the type of elevator referred to
the shocks and vibrations become augmented
to an annoying and dangerous extent.

With these general considerations in view
the object of the present invention is to pro-
vide means whereby not only shall the car or
cage be brought to rest at desired points, but
all shock and vibration of the car or cage be
prevented.

The invention consists of the parts and
combinations to be hereinafter more fully de-
scribed and then definitely pointed out in
the claims.

Tn the drawings, Figure 1 is a perspective
view of one embodiment of the present in-
vention, a drum being shown as the actu-
ating means for the cage and counterbalance-
cables and some of the parts being omitted
for clearness. Fig. 2 is an end elevation of
the parts shown in Fig. 1 associated with the
motor and other parts to be described, por-
tions being broken away to show structures
beyond; and Fig. 3 is a detached detail view
of the main brake, parts being in section to
show the quick-acting serew devices, the sec-
tions being on line 3 3, Fig. 2.

Tn the drawings, A A represent any form of |

base or support on which is erected the motor
A’ and other parts to be described. The mo-
tor A’ is herein illustrated as being of the

electric type; but obviously any desired or
preferred form of motor may be employed.
Upon the base A is the frame A?, provided
with the usual bearings A3 for the shaft of the
usual winding-drum B, said drum B being
driven from the suitable motor A’ by means
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of the worm a on shaft a’, which engages the

worm-wheel b, operatively connected to the
drum B. The described worm and worm-
wheel connection between the motor A’ and
drum B is found to be desirable, but other
forms of gearing connection might of course
be employed. The usual continuous or sep-
arate cables C and D, the former connected
to the car or cage and the latter connected to
the usual counterweight, wind about the
drum B in opposite directions, as indicated
in Fig. 2.

The parts thus far described are and may
be of usual construction, and it will be noted
that as the elevator-car is moved up or down
in its usual guides by the actuating means
the counterweight will move down or up, re-
spectively, and the two be substantially
counterbalanced. Owing to the backlash
or play that is always present between the
teeth of the gearing connecting the motor-
shaft o' and drum B, especial%y when the
parts become worn by use, the drum B will
have a small oscillating movement on its axis
under unusual strains placed upon the cables

Cand D. These varieties of strains are most .

marked when the car or cage is brought to a
stop, and the more sudden the stoppage the
more emphatic and objectionable will be the
variations in such strains, thus imparting to
the car or cage violent shocks up and down
until it finally comes to rest. To meet these
conditions and overcome these objections,

we have cevised the following construction,

the details of which may of course be varied
without departing from the spirit of the
present invention. .

Pivotally mounted at e to the frames A* at
each end of the winding-drum are the frames
£ E, connected at the upper portion by a
shaft or rod I/, upon which loosely rotates
and slides a guide-sheave E*. The pivoted
frames E E may for identification be termed
the “momentum-frame.” The base portion

¢ of each of the frames E E is extended.

transversely of the drum, and interposed be-
tween said base portions and the top of the
main frame A? are the springs e* ¢?, the ten-
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sion of which may be adjusted by appropri-
ate means, such as the nuts ¢* ¢ "and screw-
bolts e,

The cable C, connected to the cage or car,
may pass directly upward from drum B, as
shown in Fig. 2, while the cable D, connecte
to the counterweight, passes about the guide-
sheave, as shown; but obviously this arrange-
ment may be changed..

From the above construction it will be
seen that if sudden variations in strain be
imparted to the cables C and D, as in the
stopping of the elevator car or cage, the vari-
ations will be transmitted by the cable D to
the momentum-frame E and cause said mo-
mentum-frame to move around its pivotal
connections ¢ with the main frame A2, com-
pressing the springs e2, as will be obvious.

Operatively connected to the momentum-
frame E is a momentum-brake applicable to
the drum B under the conditions just above
described. This momentum-brake may be
variously formed and in the drawings is illus-
trated as a friction-band g, passing around a
%roper friction-pulley G, secured to the drum

» one end of said band ¢ being secured at ¢’
and the other end at ¢* to a hub G, said hub
being mounted on the shaft G2, carriei in
suitable bearings, substantially parallel to the
axis of the drum B. This momentum-hrake
in the form just described or otherwise may
be duplicated on each end of the drum, if de-
sired. Projecting from the shaft G* is a
brake-arm G, connected by an adjustable
link G* to theend G° of the momentum-frame,
as shown in Figs. 1 and 2.

It will thus be seen that upon rotative
movement of the momentum-frame about its
pivotal connections e, due to the sudden vari-
ations in strain placed upon the cables C and
D, not only will the momentum-frame com-
press the springs ¢, but ‘the momentum-
brake will also be applied, the action of the
momentum - brake being thus dependent
upon the variations in strain upon the cables
Cand D, due to the momentum of the car anc!
counterweight, as the car is brought to a

stop.

gonnected to the motor-shaft o’ is the fric-
tion-wheel H, Fig. 3, about which extend the
Iriction-straps H’ H’, the ends of said straps
being connected by quick- acting screws
H? H?, said screws having appropriate bear-
ings in the supporting-frames H® H?. Se-
cured to one of the quick-acting screws 12 is
an actuating-lever K, one end of which is op-
eratively connected to the other quick-acting
screw H? by means of alink k and auxiliary
lever %/, as best seen in Fig. 2. From this
construction it will be apparent that if the
lever K is turned about the axis of the quick-
acting screws the friction-bands I’ H’ will be
clamped on the friction-wheel H, such parts
constituting the main brake for the elevator
system.
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Suitably disposed with respect to the
brake arm or lever K and preferably sup-
ported upon the framework K’ is a solenoid
M, the core m of which extends toward and
1s jointed to the brake arm or lever K, as
seen in Fig. 2. The solenoid M is appropri-
ately disposed in a circuit of the starting and
stopping mechanism controlled from the ele-
vator car or cage. _

From the construction described it will be
noted that when the solenoid M is energized
and the motor therefor in action the elevator
is being moved and the friction-bands I’ H’
are out of substantial frictional contact with
the friction-wheel H, the left-hand end of the
brake lever or arm K being at such time
raised, as will be obvious. When it is desired
to stop the car, the circuit is manipulated to
stop the motor and at the same time deéner-
gize the solenoid M, whereupon its core m is
allowed to fall under the weight of the brake-
arm K or other appropriate means, and there-
upon turn the quick-acting serews H2and ap-
ply the brake-bands H’ I’ to the brake-wheel,
thus bringing the elevator cage or car to rest,
the brake devices just described acting as the
main elevator-brake. Should there be lost
motion between the drum and its actuating
means, the variations of strain on the cablesC
and D will cause the momentum-frame, un-
der the impulse of the cable D, to be moved
about its pivotal connection ¢ and apply mo-
mentarily the momentum - brake, thereby
preventing any back-and-forth movement of
the drum and consequent shock to the car
due to the lost motion or backlash between
the drum and its actuating means. It will
thus be seen that the momentum-frame and
momentum-brake act only under the impulse
and variations in strain upon the cables at
the time of stopping the car, and at such time
they codperate to prevent the shocks re-
ferred to.

Inordertoguard against any application of
the momentum-brake during the normal run-
ning movement of the elevator, we have pro-
vided a safety device to prevent action of the
momentum-frame and momentum-brake at
such time. This safety device comprises the
toes o, secured to a rod O, extending trans-
versely between the frames A2, said foes be-
ing adapted to swing with said rod to carry
the ends of said toes beneath the base por-
tions ¢’ ¢ of the momentum-frame, thereby
preventing the momentum-frame from turn-
mg downward against the springs ¢* while the
toes are in such position. ‘Connected to the
transverse rod O, near one end thereof and
adjacent the solenoid and its core, is a toe-
actuator P, the upper and lower projecting
end portions of which are adapted to be
engaged by a projection p, extending from
the core m of the solenoid when such core
Is raised or lowered. The construction is
such that when the current is directed to

70

75

8o

85

Q0

95

100

110

I20

I25

I30



10

5

20

25

40

45

50

55

60

65

837,960

start the elevator, and consequently ener-
gize the solenoid, the projection p is raised
and turns the toe-actuator P, thereby throw-
ing the toes o beneath the base portions ¢ of

" the momenum-frame, so that said frame can-
not, while the elevator is in motion, move-

about its pivotal connections ¢ with the main
frame. When, however, the current is di-
rected to stop the elevator, the solenoid is de-
energized and the core m falls, so that the
projection p engages the lower portion of the
toe-actuator, thereby moving the toes o out
from under the base portions ¢’ of the mo-
mentum-frame, so that said frame is free to be
actuated, as hereinbefore already described.

While we have shown and described the
above as one of the forms and embodiments
of the present invention, it is to be under-
stood that variations may be made in the con-
struction and different forms and characters
of parts may be employed to carry the inven-
tion into practical effect, the essentials being
that suitable means be employed to prevent
shoek to the elevator cage or car as it is being
brought to a stop and that means be pro-
vided for preventing the action of the first-
named devices while the car is being moved
by the actuator or motor.

Having thus described our invention, what
we claim, and desire to secure by Letters Pat-
ent, is—

1. In an elevator, a winding-drum, a cage
or car cable, and a counterbalance-cable con-
pected to said winding-drum, a motor, gear-
ing connections between the motor and
drum, and a momentum-brake operative as
the car or cage is brought to rest to prevent
shock to the car due to backlash in said gear-
ing connections.’

9. In an elevator, a winding-drum, a car or
cage cable and a counterbalance-cable con-
nected respectively to said winding-drum, a
motor, gearing connections between the mo-
tor and drum, a main brake, and a momen-
tum-brake operative as the car or cage Is
brought to rest to prevent shock to the car or
cage. :

3. In an elevator, a winding-drum, a car or
cage cable and a counterbalance-cable, sald
cables connecting the car or cage and coun-
terbalance to the winding-drum, a momen-
tum-frame movable under variations of ten-
sion on said cables due to stopping the car or
cage, and a momentum-brake connected to
sald frame.

4. Tn an elevator, a winding-drum, a car or
cage cable and a counterbalance-cable, said
cables connecting the car or cage and coun-
terbalance to said drum, a pivotally-mounted
momentum-frame movable about its pivot
under variations of tension on said cables due
to stopping the car or cage, and a momen-
tum-brake connected to said frame.

5. In an elevator, a winding-drum, a car or
cage cable and a counterbalance-cable, said

S

cables connecting the car or cage and coun-
terbalance to the winding-drum, a momen-
tum-frame movable under variations of ten-
sion on said cables due to stopping the car or
cage, means for preventing movement of the
momentum-frame as the car or cage is being
raised or lowered by the druin, and a momen-
tum-brake connected to saic frame.

6. In an elevator, a car or cage cable and &
counterbalance-cable, means for raising and
lowering the car or cage, said cables connect-
ing the car or cage and counterbalance to the
sald means, a motor, connections between
the motor and sald means, a momentum-
frame, and a momentum-brake connected to

said frame, said frame being operative to ap-

ply the momentum-brake under varying ten-
sions on the said cables as the car or cage is
being brought to a stop.

7.7 In an elevator, the combination of a
main frame, a drum rctatable therecn, & car
or cage cable and a counterbalance-cable,
each connected to sald drum, a tilting mo-
mentum-frame, means for normally holaing
said momentum-frame in tilted position, and
a momentum-brake connected to said mo-
mentum - frame, variations in tension of
said two cables causing the momentum-frame
to move and apply the momentum-brake.

8. In an elevator, the combination of a
main frame, a drum mounted thereon, a car
or cage cable, and a counterbalance-cable
connected to said drum, a momentum-frame
pivotally mounted on the main frame, a
ouide-sheave carried by the momentum-
frame and about which one of said cables ex-
tend, means for rotating said drum, devices
for preventing tilting movement of the mo-
mentum-frame during normal running of the
elevator, and a momentum-brake connected
to said momentum-frame, said frame being
rendered operative by tension on the cable
passing about said sheave as the car is being
brought to a stop.

9. In an elevator, the combination of a
drum, cables connected to said drum, a mo-
tor, gearing connection between the motor
and drum, a main brake, -a momentum-
brake, means for applying the main brake to
stop the elevator, and means operable by va-
riations in cable tensions as the elevator is
brought to a stop to apply the momentum-
brake.

10. In an elevator, the combination of a
drum, cables connected to said drum, a mo-
tor, gearing connection between the motor
and drum, a main brake, a momentum-
brake, means for applying the main brake to
stop the elevator and means operable by va-
riations in cable tensions as the elevator is
brought to a stop to apply the momentum-
brake, and safety devices for preventing the
application of the momentum-brake during
normal running of the elevator.

11. The combination of an elevator-drum,
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its frame and cables, a motor, gearing con-
nections between the motor and drum, a tilt-
Ing momentum-frame, a sheave carried by
said frame and about which a cable passes, a
momentum-brake for said drum connected
to said frame, toes mounted on the drum-
frame, an actuator for moving said toes be-
neath one end of the tilting momentum-
frame to prevent operative movement of the
momentum-frame during normal running of
the elevator and removing the toes of such
position as the elevator is being stopped to
enable the said frame to tilt and apply the
momentum-brake.

12. The combination of an elevator-drum,
its frame, and cables, a motor, gearing con-
nections between the motor and drum, a
main brake, a tilting momentum-frame piv-
oted to the drum-frame, a momentum-
brake connected to the said momentum-
frame, toes movable beneath the tilting mo-
mentum-frame, a solenoid, and connection
between it, said main brake and said toes, for
the purpose described.

13. In an elevator, a car or cage cable and
a counterbalance-cable, means for raising
and lowering the car or cage, a motor, con-
nections between the motor and said means,
and a brake operative under varying tension
of said cables to prevent shock as the car or
cage is brought to rest.

14. In an elevator, a car or cage cable and -

a counterbalance-cable, means for raising
and lowering the car or cage, a motor, con-
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nections between the motor and said means,
a brake operative under varying tension of
said cgbles to prevent shock as the car or
cage is brought to rest, and a safety device
for preventing the application of said brake
uring normal running of the elevator.

15. In an elevator, a car or cage cable and
a counterbalance-cable, means for raising
and lowering the car or cage, a motor, con-
nections between the motor and said means,
a brake operative under varying tension of
said cables to prevent shock as the car or
cage Is brought to rest, safety devices for pre-
venting the application of said brake during
normal running of the elevator, and a solen-
oid for moving the safety devices into and
out of operative position.

16. In an elevator, the combination of g

motor, means connected with said motor for.

raising and lowering the car, a brake-wheel
connected to said motor, a friction-strap
adapted to frictionally engage said brake-
wheel, a quick-acting screw for operating
sald strap, a solenoid and intermediate con.
nections between the solenoid and quick-
acting serew for operating the latter,

In testimony whereof we affix our signa-
tures in presence of two witnesses.

THOMAS W. POWER.
ARTHUR BOYINGTON.

Witnesses::
Jonx T. Powek,
M. ScmiLring.
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