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~ To__.dZZ whom A _m}a»y éoﬂc@ﬁm ~
~ Be it known that I, THADDEUS El
MANS, & citizen of the United States, residing:

PATENT OFFICE.

© THADDEUS W. HEERMANS, OF EVANSTON, ILLINOIS.

' AUTOMATIC BRAKE FOR POWER-ACTUATED ELEVATORS.

" Specification of Letters Patent.

W. HEER-

. ‘at Evanston, in'the county of Cook and State

of Illinois, have invented certain new and

useful Improvements in ‘Automatic Brakes

- for Power-Actuated Elevators; and I do here- |
by declare that the following is a full, clear,

* and exact description thereof, reference being

T . . .
| - forth, and more particularly pointed out in
‘the appended claims. 7

"o

had to the accompanying drawings, and to
- the letters of reference marked thereon, which
o _form a part of this specification. . L

This invention.relates to a no#el--brﬁking

apparatus for elevator-cars; and the inven-.

tion consists in the matters hereinafter set

The invention is adapted for power-actu-

“ated elevators of any kind, and its construction

peculiarly adapts itself to electric passenger-
elevators. In this class of elevatorsitis com-
mon to employ a braking apparatus wherein

~the load is arrested and sustained, when the

 driving power is shut off, by means of a brake |
acting upon the motor-shaft, as the armature-

shaft of an electric motor, the brake servin

‘not only to counteract the momentum anc

arrest the movément of the motor-shaft, but

also to arrest the movement of the elevator-

E
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car. It ishighly desirable in a successful ele-
vator apparatus that the braking mechamsm |
be so constructed as to bring the elevator-
platform to a state of rest and hold the same-
at the level of the floors from which or upon

which the car s to be loaded or unloaded. In-
asmuch as the load of an-elevator-car con-

stantly varies; it is extremely: difficult 1n
practice to operate the motor braking appa-.
 ‘ratusin a manner to bring the car to a gentle
stop or state of rest withih a fixed distance

~ from the time of application of the braking
~power and hold the car-at such level.” Thisis

15

o

the car within prescribed limits, there bei
no maintainable relation between such brak-_
ing action and the varying loads. = 1t 1s eus-.
~tomary to. slightly overweight the car with |
the counterweight, and the unreliability in
~ stopping the car at a predetermined level is

~due to the fact that it is impracticable to so.
- adjust the motor-brake to existing conditions

as to arrest the motor-shaft and therethrough

_ liable to occur when the car.is moving in

 éither direction. 1In other words, when the
- car is moving upwardly slightly loaded or.
downwardly heavily loaded it is inclined to |

55

‘rection or other of the car.

.| overrunor pass the level at which it s intend-
‘ed that it should stop, to the same extent
that the caris inclined to reverse its direction
‘of motion after it has. been arrested when -~
6o

downwardly lightly loaded. To overcome =
these defects, a braking apparatus supple-

‘mentary to the motor brakin 18
“employed, and it is constructed to utilize the
Jload of the car and its contents or the over-

moving upwardly heavily loaded or moving
apparatus 1s

load of the counterweight when the motor is

" Patented March 13,1906,
"_A'.ppllicila,tinn:ﬁleﬂ.‘J-a.nu'ﬁry lﬁiiﬁﬂ_ﬁ_. Serialm. 241_,336.' - |

arrestéd or slowed down by its brake for -

Any or

_bringingj;he car to rest or reducing its speed.
inary or preferred brake may be ap-
‘plied for arfesting the momentum and bring-
g to rest the motor-shaft. The braking ap-

7o
“paratus for the car relieves the motor-brake

from thé work of arresting the car, so that |

‘the only work required of the motor-brakeis = -
| to arrest its own momentum. Inasmuch as
this factor is a constant one, the motor-shaft -
is arrested within the same periods under all

conditions of loads. My improved braking '

apparatus is constructed to be operated by
‘the overload in either direction, so that the
| holding of the car when arrested is not
‘thrown on the motor-brake. The action of
‘the car-brake is, however, modified by that -

of the motor-brake in the sense that its re-
sponse is dependent upon the character of the

do-

action of the motor-brake. . If the motor be -

arrested suddenly by its brake, the action of
the car-brake is prompt to arrest the car,

while a gradual reduction of the speed of the -

motor results in & correspondingly gradual re- go
duction of the speed of the car. The action
‘of my improved brake is such also that its re-

tarding influence ‘is-felt whenever there is a-

tendency of the load to drive the motor-shaft - '.

“or other actuating power either when the mo-
tor is in operation or-at other times—that 1s
to say, whenever there is anoverloadineither -

“direction of movement of the car the tend-

ency of this overload to drive the actuating

ﬁower. is absorbed by the braking apparatus
ng | herein-shown and described, and such b
ing device acts within a practically-fixed dis-

brak-

95 .

100

tance to arrest the movement of the car.

the driving connections between the motor

‘Said braking apparatus is so associated with. ,_
ections _ 10§
and car that it constitutes when the carisrun- |

ning at a normal load a part of the driving -
connection and only functions as a braking

apparatus when an overload exists in one di-

-'IIQ |
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As shown in the drawings, Figure 1 illus-
+

brates o typical elevator apparatus including

the motor, ear, and coun terwelght to which
my mnvention may be apniisd, F . 218 a
longitudinal sectional view My unproved
brazing device, showing the - .me in meshing
gear with the drum gear-wii- 1, Higs.. 3, 4,
aud 5 ave transverse sections taken on lines
3,44, and 55 of Fig. 2. '

s shown in the drawings, i
nRLes an

LR

g. 1, A desig-
clevator-car; A/, the shaft therefor:

£, the motor for driving the car, herein
shovn as comprising an electric motor ; G, a
drumn which is driver: by said motor through
ihe medium of suitable gearing, and D a
counterweight.,  Sald car and counterweight
¢re connecied with the drum through the
suitable puiding and directing sheaves in a
faruiliar manner. The drum C is shown as
at the foot of the shaft A/, and the
caris eounterweighted through the drum in &
familiar manner. | |
®oand B designate diagrammatically the
braking device for the motor-shaft B/
controlier for the motor, both of
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O, Mgl 2, designates a worm-gear which is

J

3
b )

Ay oen oy e I - "c"'*'5:'= - ) E _'E_._"' S . . ‘-1 - : .
cielnecied with and drives the drura Cin g
i T e s o e N T .
amaar manner. Bald gear is inclosed in a
A var I AP AN P N
sk % dge 1o 1t is rotated through the

RISl S L ..j BETE Tm e ~ ‘.-.L i F ~d - '-'-: Y - * ) "
o o0 o2 osuttable driving-gear, herein
T"" . iy i '1‘."1. "Il"'- o - ~ 'r? - N > h-' L - I “U“

* AR ConAsing of & worm -serew O

SRR RAT ¥
wieh
tne motor-shaft B and meshes with the
wormegear U7, g 20 The said worm-serew
“r has the forin of o nut, it being interiorly
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cerein shown, both the worme-serew and ar-

mature-snalt are provided with left-handed
hiveads, Che said worme-serew and a portion
g ture-shalt are inclosed by a suit-

¢ which iz made integral with
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TRt cnined Iy eaid casing. It will be ob-
sevvedd, Lnovelore, that rojation of the serew-
bareeded worm-serew therein tends to shift
the worti-gony andwise of the ghy ft, tts diree-
von of movement depending upon the direc-
won of votution of the shaft. Mechanisin is
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annular friction-plates ¢ A2

or other locking mechanism, which operates
to lock the worm-serew from rotation, and
thereby arrest the drum and the car from
movement in either direction.
anism 1s made as follows: B* B designate
collars which are non-rotatively fixed to the
armature-shaft by pins b b and are located
one at each end of the screw-threaded part of
sald shaft. H I designate cam or wedee
rings loosely surrounding the armature-sh aft,
one between each of the eollars B® and the
adjacent end of the worm-screw G. Said
rings serve also as thrust - rings and are

brought into use to lock the worm-serew to

the shaft. Said cam-rings are provided at
thelr inner ends with radial flanges &, and ex-
tending inwardly froin the outer marging of
sald flanges are tubular extensions or sleeves
H'. Said sleeves H’ surround and receive
smaller tubular extensions or sleeves, as (&,
extending outwardly from the ends of the
worm-serew. The outer ends of said rines H
are reduced and bear against the inner g.ces
of the fixed collars B® on the shaft. Inter-
posed between the flanged ends of said cam-

Said mech-
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rings and the adjacent ends of said worm- .

screw {x and contained in the annular Spaces
between the sleeves G/ H’ are a plurality of
The plates A2
are mterlocked with the sleeves H , wherehy
they rotate about the armature-shaft when
the rings H rotate, while the plates g are simi-

larly interlocked with the sleeves g’ of the

worm -screw and rotate with said worm-
screw.  As herein shown, said friction-plates
are provided with lugs A% ¢’, which enter suit-
able Iengitudinal slots in said sleeves or tubu-
lar telescopic extensions of the rings and
worni-screw.  ‘the lugs ¢" of the plates ¢ ex-
tend inwardly fronm the inner margins thereof
and enter oppositely -located slots in the
sleeves G’ of the screw (3, while the lugs A* of
the alternate plates 1 extend outwardly from
the outer margins thereof and enter CPPO-
sitely-disposed slots in the sleeves or exton-
stens H’ of the cam-rings 1. |

11 designate a plurality of eylindric rollers
which are located in annular chambers 4 bea
tween the peripheries of the rings H, just i
rear of the flanged parts I thereof and Sur-
rounding inner-facing eylindric bearimg-sur-
taces j, Fig. 3, formed in stationary annular
parts J, that have screw-threaded engayre-
ment with the ends of a sleeve J7, contained
within the casing ¢*. The sleeve and end
screw-threaded parts are non-rotative in said
msing, as shown in Fig. 2. Such annular
parts J ol the casing are provided with in-
wardiy-extending flanges 9/, Fig. 2, parallel
with the flanres A of the rings H, the two
Haties &7 constituting the end walls of the
anniiny vaer spaces or chambers before re-
rercon To. Mudd evlindrie rollers T are sepa-
rated mosald annular ehambers by means of
short cam-arms 2% extending outward ly from
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‘the peripheries of the rings H and across the
annular chambers. . Said cam-arms are each
formed on one side with a cylindric recess to

receive the  associated roller I and on-its
~other side with a cam or wedge face A%, as
_clearly shown in Fig. 3. It will thus be séen
“that the rings H are free to rotate in the di-
- rection toward which face the cylindric re-

- cesses -of the arms without being restricted

10

by the rollers, but are prevented from rotat- |
g 1n the opposing direction, inasmuch as
~said rollers are pinched between the cam-

. faces of the arms and the inner-cylindric sur-

15

faces § of the bearing-chamber.” The cam-
arms are so disposed:that one ring H is thus

~locked from rotation in one direction-and the

other is locked from rotation in the opposite

- direction. With this construction it will be

in- the prop . _ .
~screw-threaded connection of said shaft with

observed that rotation of the armature-shaft,
r direction acts, through the

the worm -~screw, to shift the worm - screw

endwise in one direction and to force said
worm -screw tightly against one group or
~complement of friction-plates ¢ 2* and there-
through to force the associated cam-ring H

s against the adjacent collar B2, "When said

0

‘more observed that when the worm-screw is

parts are thus forced together, the worm-

screw 1s locked to the armature-shaft in a
manner to transmit power therefrom to the

worm-wheel ¢’ and drum. = It will be further-

thus shifted in one direction’and is locked to

35

¢ollar Bs.

the armature-shaft through one complement
of friction-platesand cam-ring it moves away
~from the other complement of friction-plates

and ring and frees the latter from frictional |
contact with each other and the associated

It will be observed also that the
worm-screw 1s locked to the armature -shaft

through the medium of one set of washers

- and their associated ring I and collar B?

- when the shaft is rotating in one direction

6o

A

~and is Jocked to said shaft when the rotation.
of the latter is reversed through the medium.
of the other set of washers and their associ-
ated ring H and collar B, When, therefore,
one complement of friction-plates'at one end
of the worm -screw functions to lock the
worm-screw to the shaft, the oppostte comn-

lement are loose. and vice versa.. The eam
R . 7 '

- or wedge rings and rollers [ codperating with
the cylindric bearing-surfaces of .the parts J -
of the. casing cooperate with the friction-
plates g and 22 and worm-screw to utilize the
momentum of the load of the car or counter-
welght i either direction to prevent over-
~running of the car and arresting it within
“practicable preseribed lim its, and said parts
also codperate to arrest the car when either

“the weight. of the car or the coun teriveight
- tends to-move the car beyond its landing-

~level after the car has been brought to a state
'{}i ;:IE'GSE.'. a Sﬂ_,lt.l ,l]‘l‘i‘ﬂi’“l;_!;‘_L-"HI(*!(?.l]i],]}[H[]] | {1]}@1"1114(3%’ |

65 not only to stop the car when the motor is

it

or nut G 1s locked to the o=
‘through the medium of the 1&ft-hand com-

friction-plates.

8

&rres’t;éd,' but iiﬁ_s*retaﬂ,rding, influence is félt; '
whenever there is a tendency of the load of

in either direction.

‘the car or counterweight to drive the motor. -

- r
1

- 'T'he operation of the braking mechanism
to utilize the momentum of the car to arrest
the movement thereof will be understood
from a consideration of the following: Tt is.
first to be noted that in the illustrated con-
struction both the armature-shaft and the
‘worm-screw have left-hand screw-threads. .

It will be furthermore observed that the -

rollers I and the codperating cam-arms) are
s0 arranged that when the armature or motor

noiseless ratchet mechanism (einbracing the

shaft rotates to the left and the worm-serew

sfmature-shaft

plement of friction-plates g 22 jthe ring ¥, and -

collar B?, Fig. 2, the said l‘hngj H is free to

rotate with the shaft, it rotating at this time L

in the direction indicated by the arrow in

Fig. 3. - When the grmature or metor shaft
rotates in the opposite direction, or to the
right, the worm-screw is locked to the shaft

by the right-hand complement of friction-

90 N

plates g A% ring H, and collar B3, and the ar- -
rangement of the associated noiseless ratchet

mechanism permits the shaft to rotate in
this direction. Whern'the worm-screwis thus -
locked to rotate with the shaft in either direc-

tion, an overload tending to cause the car to -

overrun its landing-level has the effect to

“set of friction-plates Wi‘thﬁut change of dii'ed-_
tion of rotation of the serew and lock said.

back the worm-screw away from the active © =
100 .

screw to the shaft through the other set of

1riction-plates, and inasmuch as the ratchet

mechanism adiacent to the latter plates is

active m this direction the worm-screw and

shaft are arrested. If undefithe same con-

108

ditions the ‘overload of the ¢ar or counter-

4

welght tends to reverse the direction 6f Tota-

tion of the worm-screw and'shaft after the
latter have been arrested, the screw will re- _
main locked to the shaft, as before, but both . .

I1O

the drum and. car will be arrested by the -~
ratchet. mechanism adjacent to the active.

~IF 1t be assumed that the ar_tﬁatul_"é-'-sihﬁfﬁz

115

rotates to the left to raise the elevator-car, -
the direction of movement of the screw Gand -

-gear U will be that indicated by the arrows,
and at-such time the worm-screw is.locked to
‘the shalt through the left-hand washers, cam-
ring,  and collar. - If now the car is.to be -
stopped, the armaturé-brake is thrown into =

action to arrest the rotation of the grmature-

shaft. - Should the car be so lichtly loaded.
‘that the momentun of the counter ght
“tends to carry the car beyond its landing-

level, the result is that the eear ¢/ or other

oear _Cmmbctﬁd- i}\-",i_t'h‘ th_é_{'(:"ziii 18 'd_I‘iYe‘Ii' by' thef .
load of the counterweight and’ drives the

‘worm-serew’ or nut G'in the original direc-.130

' .

L LR .
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counterweight
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- plates theretofore in service. |
ing car be heavily loaded, however, the ac-
tion of the armature-shaft when reversed to

L , 815,015

tion, with the result of backing the worm
from the left-hand complement of friction-

rings against the right-hand complement of
Iriction-rings and cam-ring H.

in such original direction of rotation of the
worm-screw or nut, the result of thus forcing
sald worm - screw against sald right - hand
complement of thrust-washers and cam-ring
1s to lock said wormn-screw, and therefore ar-
rest the gear C’ and the car connected there-
with. When the car is again started up-
wardly, the worm-serew or nut is shifted to
the left and locked to the shaft, as before. It
1s evident also that the braking action of the
mechanism described manifests itselt during
the time the car is traveling upwardly if the
car be lightly loaded and is overbalanced by
its counterweight. In such case when the
action of the weight tends to drive the arnia-
ture such overload acts, through the end-
wise-shifting worm-serew and friction-wash-
ers, Lo momentarily arrest the car until it is
overtaken and again driven by the armature-
shaff. Such action is not sufficiently evi-
dent as to manifest itself perceptibly 1n the
movement of the car. If, however, a heavily-
loaded ascending car be stopped and the load
of the car after the car is arrested tends o
drive the worm-screw and armature-shaft in
a reverse direction, the worm-serew will not
be released from the shiaft, and tnasmuch as

the locking mechanism—to wit, the asso--

clated cam-arms and rollers—are active in
this dirention the load will be held. |
The action of the driving and braking
mechatism on a- descending car is the re.
verse to that described when operating to
lift the car. Tor instance, if the car is over-
palanced by its counterweicht and iz de-
scending lightly loaded, powerwill be exorted
through the armature-shaft and worin-serew
(rotating in the illustrated instance to the
right) to overcome ihe welght of the coun-
terweight. When the car is now brought to
a stop, it is prevented from reversing its
direction in the same manner as s hegvily-
loaded descending car is held and as herein-
above described—that is to say, by the
ratchet mechanism adjacent to the friction-
If the descend-

lower the car is to back the worm-screw from

‘the friction-plates theretofore in service and

release the latter. This action allows the

weight, thereby driving
tively to the armature-shaft until it is locked

by the means described. The continued mo--

tion of the armature-shaft again releases the
worm-screw, so that the action of lowering

the load is that of continuously releasing the

friction-plates by the motion of the motor- |

Inasmuch as-
the right-hand cam-arms and rollers are go.

tive to lock the adjacent ring H from rotation-

- B? and the

y descend by its own
the worm-gear rela-

shaft.and the continual effort on the part of

the load to overtake the armature-shaft and

relock itself.

s~ 1t 1s manifest from the foregoing that while
o ™ '

the motor-brake is relieved from the work of
holding the car after it has been arrested , yet,
the action of the motor-brake modifies that
of the car-brake, and therefore codperates
with the car-brake to control the car--that
Is to say, the promptness with which the car-
brake is brought into action to arvest the car
under usual running conditions depends upon
the greater or less activity with which the
motor-brake 1s operated to control the motor
and 1ts shaft. If the motor-brake be set o
bring the motor to a stop within & minimun

70

75

80

time, the car will he arrested by its brake

with corresponding promptitude,  If, how-
ever, the motor braking power he slowly ap-
plied, the effect of the action ot the car-hrake
upon the car is therefore mord aradual.  The
car is therefore under the perfect control of
the conductor at all times and without the
necessity on the part of the conductor caley-
lating the relation of the load on the car to
the effect of the action of the brake mechan-
1ST.

Lt will he ohserved that the friction-plates
g h* and rings H econstitute when the worm.
surew ornutislocked to the shaft merely thrust
elements interposed between the stop-collars
vorne-screw, wherehy the worms-
screw is locked to the shaft by a shearing ne-
tion of the screw - threads of the shafi and
screw.  When, however, the cam or wedee
rings are locked to the easing, the friction be-
tween the washers ig |
brake the load of the elevator-car. When
such braking action takes place, the load of
the car is {ree or released from the armature-
shalt; but such condition prevails but mo-

mentarily when the elevator is in active serv-

ice. The coustruction deseribed constitutes
a sensifive brake and one which may always

be relied upon for efficiency and prompt

service. ~ S
“he armature-shaft is rotatively mounted

1n suitable bearings K X’, which are located

at'the ends of tae casing C*.  The end of said

 shaft remote from the armature is reduced

and 1s provided with a sleeve b’y non-rota-
tive on the shaft, which sleeve has bearing
in a sleeve %’ in the bearing K. The bear-

ing K is formed to provide a tﬁrpic&l form °
of stuffing-box *, Fig. 1, through

which the

armature-shaft B’ extends. Thé other bear-

| iIng K? extends into the casing C°* and is fas-

tened therein by bolts %2, extending through

an annular flange &* at the end of the bearing
and into the end of the casing.

The same
bolts fasten a cap K? over the end of the bear-
ng. The outer end of the bearing K’ is en-
larged to constitute an annular chamber K4
to recetve a thrust-bearing for the armature-

shatt B’ said thrust-bearing acting to take
: ] &y o

utilized to arrest or

Qo
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 The thrust-bearing may be of any suitable
 form and, as herein shown, is made as follows:

- B* designates a collar non - rotative on the
shaft within the annular enlarged part of the
bearing K’ and is immovable endwise of the

“shaft between the sleeve b’ and a short sleeve

- of the bearing K’. Located between said col--

o b4, surrounding the shaft. The latter sleeve

is held in place by a nut 0°, having screw-

 lar B* and said cap on one side, and a shoul-

der k* on the other side are hardened plates &°
k°, arranged in parallel pairs and between-
7 whiph are interposed antifriction-rollers kS
" confined in suitable cages. The endwise

~ thrust of the shaft in both directions is taken

25

- moved,
- Iclaimas myinvention— " -

by the double thrust-bearing described. The
 partsof the brake and driving-gear contained

parts are so constructed as to permit the

o within the casing C to be inserted for the most
" part, when being teken apart or assembled,
- “through the end of the casing containing

the thrust-bearing Wh'enthe bearing K is re-

1. In a power-driven elevator, the combi-

to the opposite sides of which the car and

counterweight, respectively, are connected, a
‘reversible rotary motor-shaft geared to. the

drum, and a brake for said shaft, of a braking . .

mechanism for the car embracing in part a

-

drum and in part bra

portion of the gearinil}mtween the shaft and

ng eléments cooperat-

70

ing therewith ina manner toutilize the weight "
or momentum of the load on the drum in

10 -'thre:ai}li‘ed- engagement with the outer end of | either to arrest the car.. = o g
~ the shaft and occupying a recess in the cap K2 | = "6. In a power-driven elevator, the combi-

‘nation with the car, its countérweight, a mo-

tor for driving said car, gearing connecting.

‘the motor with the car ‘and counterweight -
“embracing a screw-threaded rotative motor-

80_ |

shaft, a gear surrounding and having screw-

threaded engagement with said shaft, and
“designed to be locked to the shaft through ro-
tation of said shaft to constitute part of the
car-driving-gear mechanism and to -be tem-
porarilyreleased from the shaft when the load
tends to drive the shaft, and a brake for ar-
resting the motor, of a braking mechanism

for arresting the car, comprising means co-

operating with said screw - threaded gear

| when said gear is temporgrily released from

90

the shaft as a driving connection for locking

said screw-threaded gear to arrest the car. .

60 ism operatively connected with the car and:
Y - eounterweight and designed to be set in mo-

- 65 nationwi

- nationwiththe car,itscounterweight,a motor | 7. In an_elevator, the combination with . -
30 for driving the car and a brake for arresting | the car, its counterweight, a motor for driv- 95
7 _the motor, of a braking mechanism for. the-| ing the car, gearing -connecting the motor

~car constructed to arrest the car by the mo- with the car and counterweight comprising a

" mentum of the load acting in either direction. | serew-threaded; rotative motor-shaft and its

2. In a power-driven elevator, the combi- bearing, a screw-threaded gear mounted on =

35 nation with the car, its counterweight, a mo- | said shaft and meshing with a coaeting gear, 100
" tor for'driving the car and a brake for arrest- forming part of the drivin%:’gear , and a brake
‘ing the motor, of a braking mechanism for the | for the motor, of means whereby said screw-
‘car, and connection between said braking threaded driving-gear is locked to the shaft

. mechanism and-the car and counterweight | when the motor is driving the car, and means. -

. 4¢ constructed to be actuated by the load or mo- | whereby sald gear 18 frictionally locked to 1os-
" mentum of the car and counterweight acting | the motor - shaft bearing when the load of . .-

" in either direction to-automatically bring the

‘the car or counterweight tends to drive the

- cartorest. o | screw-threaded gear. -~ .~ .
3. In a power-driven elévator, the combi- i 8. In an elevator, the combination with

45 nation with the car, its counterwelght, & mo-
~ tor for driving the car and a brake for arrest--
- ing the motor, of a braking mechaniem for
~ the gar and connections between the hraking -
. mechanism and car and counterweight so.
50 constructed that said braking mechanism op- |

 erates independently of the motor-brake to
. arrest the car by the load or momentum of
. the car and counterweight acting in either di- |

the car, its counterweight, a motor for driv- 110
‘ing ‘the car, gearing -connecting the motor R
with the car and counterweight embracing a
serew-threaded motor-shaft and its station-
ary bearing, & worm-screw- surrounding and-
having screw-threaded engagement with said rrg
shaft and meshing with a worm-wheel form-
ing part of the gearing between sald motor -
and the car and counterweight,; niéans-where-
T | by the worm-screw is-locked to the shaft by .
g5 4, In a power-driven elevator, the combi- | rotation of the latter to constitute part of the rzo
-~ npation with the car, its counterweight, a mo- driving mechanism, and a brake for said mo-— -
. tor for driving said car, gearing connecting | tor, of a braking mechanism codperating -
. the motor with the car and a brake for arrest- | with said worm-screw, and operative when
. .-ing the motor, of a friction braking mechan- | the worm-screw 1s released from the motor- -
shaft to frictionally lock the worm-serew to 125
| the stationary bearing of the motor-shalt:
.9, In an elevator, the combination with

© reéetion. . .

twﬂ .by the momentum or weight.__gf ,_the load'
‘in‘either direction for arresting the car.

| _ ‘the car, its counterweight, a motor for driv-

75, In a Eower-—dr'venel’evator,t.he combi- | ing the car, gearing connecting the. motor.
‘the car,its counterweight, a drum | with the car and counterweight, embracing & 130
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screw-threaded inotor-shaft and s station-

ary bearing

g, & worm-screw surrounding and

having serew-threaded engagement with the .

shaft and meshing with a worm-wheel form-
g part of the gearing between said motor
and the car, and counterweight, means
whereby the worm-screw is locked to the
shaft by rotation of the latter to constitute

-.Fa,rt of the driving mechanism, and a brake

or said motor-shaft, of a car-braking mech-

anism codperating with said WOIrm-scerew,

comprising two sets of coacting friction-
~washers at each end of said screw, one set

carried by the worm-serew, and rings loosely
surrounding the motor-shaft and carrying
the other or coacting set of washers; one ring
rotating freely in one direction and the other
in the other direction, and means for locking
each ring from backward rotation.

10. In an elevator, the combination with
the car, its counterweight, a motor for driv-
Ing the car, gearing connecting the motor

‘with the car and counterweight, embracing a
screw-threaded motor-shaft

and 1ts station-
ary bearing, a worm-screw surrounding and

having screw-threaded engagement with the

-shaft and meshing with a worm-wheel form-

30

car-driving mechanism, and a bra

ing part of the gearing between said motor
and the car and counterweight, means where-
by the worm-screw is locked to the shalt by
rotation of the latter to constitute part of the

1[{)@ for said
motor-shaft, of a car-braking mechanisin co-

- operating with said worm-screw, comprising

35

40

coacting friction devices, one set being car-
ried by each end of the WOrm-screw, rings

loosely surrounding the motor-shaft at each

end of-the-screw_ and carrying the other co-
acting friction devices, and means for locking
sald rings from rotation in one direction

-while permitting them to rotate with the

shaft in the other direction and so arrangec
that the rings are locked from rotation in op-

- posite directions relatively to each other.

45

11. The combination with an elevator-car,

1ts- counterweight; and a driving-motor, of
driving connections between the motor and

~car, mcluding a screw-threaded rotative
- shaft, a worm-screw surrounding and having

50

screw-threaded engagement with said shaft.

a8 worm-wheel meshing therewith, means for

locking said worm-screw to the shaft wheh
the shaft is rotated in a direction to drive the

~car, and means for frictionally locking said

595

6o

worm-screw from rotation independentiv of

the shaft when the motor of the car or coun-

terweight on the worm-wheel acts to Jdrive ~myvinvention 1 aflix mysignature, in Presenee

the worm-screw in either direction.
12. The combination with an elevatorca:,

mechanism comprising a screw-threaded ro-

tative shaft, a worm-screw surrounding and

815,015

having serew-threaded engageiner b with satd
shalt, a worm-wheel meshing therewith fo
the opposite sides of which are connected he
car and counterweight, collars fixed to the
shalt, one at each end of the WOrn-8erew,
ring loosely mounted on the shaft Letween
the worm-serew, and each collar and saapted
to rotate with the shaft in one divection, but
to be locked from rotation in the ciher -
rection, and coacting friction deviees carried

- by said worm-screw and rings.

13. The combination’ with an elevator-cor,
its counterweight and its motor. of o drivi:
and braking mechanisn COMOPTISING, 1 <1
bination with a serew-threaded notor-snf,
4 worm-screw surrounding and having serew-
threaded engagement with soid shaft apd
meshing with a wornme-gear constity ting part

of the car-drivine mechanism nndd Lo the on-
2 ; !

posite sides of which the car and counter-
weight are connected, collavs fixed to said
shaft, one at each end of said WOLH-8CTOW,
rings loosely mounted on said shaft hetween
satd collars and worm-screw, said rnes and
worm-serew being provided with sleeves on-
tering one within the other, friction-washers
surrounding the inner one of said sleeves af-
fixed alternately to the said sleeves, wherebyv
alternate washers of each set have frictional
engagement, with each other, and 1eans
whereby said rings are locked from rotation

in one direction and are free to votube with

the shaft in the other direction.

14. The combhination with an clevator-car,
1ts counterweight, and ity maotor, of 4 con-
pmed driving and braking mechanism therve-
for, comprising a rotative serew - thregded

) o

[ shaft, a worm-serew surroundme and having

screw-threaded engagement with the sha 1,
and meshing with a2 worni-gear constituting
part of the.elevator-driving mechanism and
to the opposite sides of which gear the car
and counterweight are conneetod, coliars o

the shaft at each end of the worm-screw,
rings loosely mounted on said shaft hefwoor

sald collars and serew - threaded JONP, G
provided with a plurality of avins havine ot

one side thereof wedge or cam faces sud af

the other side rounded recesses, rolers intep-
posed between said srms and GeCUPYIng
chambers surrounding said s, said vines
and serew-threaded gear being provided with
sleeves which {it one within the other, aned
friction-washers arranged hotween nnd o
ricd 1 alternation by said sleoves.

In testimony that T claim the ! OFCLEOITY 1S

of two witnesses, this 6th any of S RUULEY

. AL DL 1905.
and a motor, of driving connections betwocrn
the motor and car, which includes a brake |

THADDEUS W, HEERMA NS
Wiinesses:
W. L. Hary,
GeEORGE R. WriLkivs.
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