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PATEN T OF FICE.
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To all whom it T COTLCEPTY:
Be it known that I, FRANCIS L. ELLING-

- 'WOOD, a citizen of the United States, residing
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at New York city, county of New York, and
State of New York, have invented certain new

and useful Improvements in Safety Appli-
“ances and Devices for Operating the Same,

fully described and represented in the follow-
ing specification and the accompanying draw-
ings, forming a part of the same.

This invention relates to certain improve-

ments in safety appliances.

There has been developed, more particu-
larly in modern elevator construction, a de-
mand for safety appliances which can be re-
lied upon to absolutely stop the movement of
an elevator-car when the necessity therefor
arises, and to do so quickly and bmely no
mattm in which direction the car is moving
or what the peculiarities of the meehamsm
are by which the car is controlled or raised
and lowered. E‘mthermore, some accidents
oceur where there is no breakage either of the

- operating mechanism of the car or of the con-
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trolling devices, but because control of the
car is Tost either by the elevator attendant or
through failure on the part of the operating

| mechcmlsm to properly perform its functions.

The better classes of safety appliances have
been constructed so asto be automatic in their
action, being throwninto operation by any ab-
normal increase in qpeed of the car in either
direction. |

This invention relates generally to auto-

matically-operated satety appllances and has |

for its object to produce a device which will
be cheap in construction and certain in its

operation, which shall be applicable generally |

to all forms of elevators and il many other
relations, which shall act to control or stop.
the’ movement of the ecar or other moving
body to which 16 1s applied while it is tr dvel-
ing in either direction, and in which any in-
crease in speed above the maximum rate at
which the elevator or other moving body is
intended to be run shall act pombwely and
quickly to throw the safety dpplmnees into
action.

~ With this and other objects in view the in-
vention consists in certain parts, improve-

k|

of the well-known mechanisms.

berml No. 694,895, (No model.)

_ments, and combinations, as will be herein-

after pointed out in the claims hereunto ap-
pended.
" Intheaccompanying drawings, WlllCh form

‘a part of this specification, and in which like 55

numerals of reference indicate the same parts,
Figure 1is a diagrammatic view of an eleva-

tor and shaft fitted with my improved safety
appliance.

Fig. 2 is a detail side view, on an
enlarged scale, of the improved safety appli- 6o
ance. FKig. 3isan underside plan view of the
GOI]StlllctIOIl shown in Fig. 2. Tig. 4 is a de-
tail view showing a hmizontal section of the
flunid - containing cylinder, on an enlarged
scale. TFig. 4* is a horizontal section of the 65
Auid-containing cylinder, showing the sup-
porting devmes bhe section bemﬂ' taken on
the line 4* ot Flfg' Fig. 5 is an enlarged
detail view of the clutehes or gripping dewces
and bolt for releasing 1t, the clutches being
shown in section. I‘10' b i1s a detail Seetlonal
view of one of the clutehmw devices, the sec-
tion being taken on the line 6 6 of Fig. 5. Fig.
7184 dlaﬂ'mmm&tle view showing the ﬂmd-
contalmnﬂ* cylinder and the gayes eonnected 75
thereto.

Intheembodiment of the invention seleeted
forillustration,lindicates theordinary guides
or ways of an elevatm -shaft, 2 indicates the
car, and 3 the guides car 11ed by the car and 8o

701

| enﬂ‘amnn' the ways 1, all of which parts may

be of any approved construction.

The car may be raised and lowered by any
It is herein
shown as raised and lowered by means of a 85
cable 4, passing over a pulley 5, the end of
the cable being connected to any suitable
source of power. .

Various kinds of stopping or clutching
mechanisms may be used to control the ele- Qo
vator. In the form which has been selected
to illustrate the invention the carisprovided,
preferably, on its under side with a beam or
brace 6, to which is secured a supporting-

bracket 7in any suitable manner, as by means 95
~of bolts 8.

The bracket 7 is for med with two
arms 9 and. 10, the outer ends of these ar ms
being p].efelably connected by a web 11.
The outel ends of the arms are bent around,

as at 12 13, to provide stationary jaws, which 100
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2

éoﬁper&te with certain movable c¢luteh mem-
bers, to be hereinafter deseribed. The ends

of the arms 9 and 10 beyond the jaw-forming

portions are preferably bent back, as at 14
15. DBetween the bent end 14 and the arm 9
is mounted a stationary shaft 16, and a simi-

lar shaft 17 is mounted between the arm 10

and end 15, the shafts being held from turn-
ing in any suitable manner, as by pins 16’ 17'.
Hach of these shaftsis provided with asquared

central portion 18 19, and on these squared
central portions are mounted collars 20 21,

- the collars being kept from turning by the

squared contour of the shaft. Eccentrically

‘Journaled on the collars 20 21 are two rotary

clutch members consisting of rotary cams 22
Z2o. 'These cams are thrown into action by

- springs 24 25, these springs having one end
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secured to the central collars and their other
ends being connected to the rotary cams in
the manner shown or in any other suitable
way. The springs are soarranged that they
tend to turn the rotary cams in opposite di-
rections, but in each case to throw the eccen-
tric portions toward the stationary jaws 12 13.

T'he rotary cams are normally held out of ac-

tion by means of a sliding locking-bolt 26,
having.two locking projections 27 28, which
projections engage with projections 2

‘the rotary cams 22 23, respectively.

The rotary cams and the stationary jaws
before described form gripping devices by
which the elevator may be stopped when it
IS moving in either direction, means being
provided which may be seized by these grip-
ping devices. - _

Various forms of devices may be located in
the elevator-shaft to cooperate with the grip-
ping mechanism heretofore described. In
the present form of the invention there is
shown a standing cable 31, which is held in
the elevator-shaft between the two strong
springs 32 33, the spring 32 being located at
or near the top of the shaft and the spring 33
atornear the bottom of the shaft. Thespring

32 finds its bearing at one end in a socket 34

on a beam above the elevator-shaft and at
the other end bears against a nut 35, which
18 suitably secured to the cable 31.  The
spring 33 bears at one end against a socket
36 and at its other end against a nut 37, se-
cured to the end of the cable, the socket be-
ing located in a U-shaped angle-bracket 38,
which 18 or may be firmly secured to the bot-
tom of theshaft. The cable lies between the
stationary jaws 12 13 and the rotary cams 22
23 1n position to be gripped by one or the
other of these cams when released, according
as the car ascends or descends. |
Various forms of releasing devices may be

used to withdraw the bolt 26 and permit the

rotary cams to be thrown out by their springs
into engagement with the cable 31. Prefer-

ably, however, there is employed a fluid-con-
taining cylinder 39, which is movably mount-
ed on the beam 6. This c¢ylinder has up-

|

| to the cylinder in any desired way.

653,080

wardly-projecting inturned arms 40, forming
guides which engage a T-shaped projection
41 on the beam 6. The cylinder is closed at
one end by a head 42, which may be fastened
The
other end of the e¢ylinder is inserted into and
coacts with a stationary cylinder-head 43,

which is firmly secured by means of a bracket

44 to the beam 6. The cylindeér is somewhat
smaller in diameter than the stationary head
and has an outwardly-turned flange 45 on the
end which is inserted into the head, the area
of the said flange being equal to the area of
the head 42 of the cylinder. This flange is
formed so as to make a fluid-tight joint be-
tween 1t and the head 43, and there is further
provided a suitable packing, as 46, between

| the outwardly-turned flange of the cylinder

and the head 43, so as to prevent the escape

of any fluid from the cylinder.
Working in the cylinder 39 is a piston 47,

having two piston-rods48 and 49, each of these

70
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piston-rods passing through packed jointsin

the eylinder-heads.” The cylinder is further

provided with a by-pass 50, leading from one

end of the cylinder to the other, this by-pass
being gaged so as to permit the passage of
the fluid from one side to the other of the

piston.as.the. piston.. rreciprobates--:_-in----th-e---(3-5?—-1—----

inder. - | |

The amount or quantity of fluid flowing
through the by-pass depends upon the rate
of movement of the piston and the pressure
exerted by it; but as the diameter of the by-

Q0

00

pass is such that it will only permit, at the

most, the passage of a given amount of fluid
the rate of movement of the piston can only
be increased up to the point where the by-
pass will allow the fluid to escape from in
front of it. So long, therefore, as the piston
47 reciprocates in the cylinder at or below

105

the rate at whieh the by-pass will permit the

fluid to escape from in front of it there will
‘be no movement of the cylinder.
however, the rate of movement of the piston

W hen,

1s increased in either direction, since the by-
pass will only permit the passage of a certain
amount of fluid per unit of time, the pressure
in the cylinder will be sufficient to cause the
cylinder to move with relation to the station-
ary head 43. |

The movement of the cylinder is utilized
to operate the sliding bolt 26 in the following
manner: Pivoted on the bracket 7 is a short
rock-shaft 51, having an arm 52, which lies
inthe path of the movingeylinder-head. The
rock-shaft is also provided with an arm 53,

‘which loosely engages a pin 54 on the shank

of the bolt 26. It is obvious that as the eyl-

‘inder moves under the pressure of the fluid

therein the rock-shaft will be operated to
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withdraw the bolts and permit ‘the rotary

cams 22 23 to be thrown out by their springs.
The rock-shaft 51 ig further provided with an
arm 55, carrying an adjustable weight 56,

| which tends to keep the arm 52 in engage-

I30
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mment with the cylihder-head and the bolt 26
in its forward locking position.

Connected to the by-pass 50 of the cylinder
39 is a pressure-regulator 57." Thisregulator
may be of any appwved type. In the form

shown it includes a flexible diaphragm 57,
‘to which is connected a valve-stem- 53, early-

ing avalve 58, The flexible diaphragm forms
one side of a chamber which is preferably in-
tegral with the eylinder, this-.chamber being
in connection with the by-pass 50. The valve

58 is normally 1ihoperative, but so located as
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ley 60 will be turned by the cable 61.

to be thrown into position to close the by-

pass when the pressure on the pressure-regu-

lator is abnormally increased, as it will be

when there, is any tendency on the part of

the piston to reci procate at more than 1ts nor-
mal rate of speed.

Various devices may be used for causing a .

reciprocation of the piston, which shall be
proportioned to the speed of the elevator-car.
A convenient form of such deviee is, how-
ever, that shown in the drawings.
tom of the car is provided with a short shaft
59, carrying a pulley 60, over which 1s passed
a cable 61, which is secured to the top and
bottom of the elevator-shaft. It is obvious
that as the car moves up and down the pul-
The
shaft 59 is provided with a worm 62, which
engages a gear-wheel 63, mounted on a short
shaft 64, and provided with a drum, (best
shown in dotted lines in Fig. 3,) around which
passes a cable 69.
suitable guides 66 and is connected by eyes
to the piston-rods 48 49. |
As the car rises and descends in 1ts shaft
the cable 61 will rotate the pulley or drum 60
and through the worm 62, the gear-wheel 63,
and the cable 65 will cause the piston 47 130
reciprocate in the eylinder 39. Inasmuch as
the by-pass 50 is constructed to permit a flow
per unit of time of the fluid from one end of
the cylinder to the other equal to that which
will be produced by the piston traveling at
its maximum rate of speed there will be no
operation of the safety devicesuntil the maxi-
mum rate of speed is exceeded. AS soon,
however, asthe elevatorexceedsits maximum

rate of speed the rate of movement per unit |

of time of the piston 47 will have to increase.
As, however, the by- -pass will not permit the
flnid to ese&pe from in front of the piston,
the piston, acting through the non-compressi-
ble fluid directly against the head 42 when

the piston is moving in one direction and.
~against the flange 45 when the piston 18 mov-

ing in the opposite direction, will cause the
cylinder itself in either case to move away
from thestationary head. The pressure-regu-

lator 51 also facilitates this action, since as

soon as there is any increase in pressure on
the fluid in the by-pass the regulator will be

~operated to entirely close the by-pass, there-
by preventing any escape of fluid there-

th}OUWh

The bot-

This cable passes around

9

| its stationary head it operates the rock-lever

51, before described, and withdraws the bolt

26 thus allowing the springs 24 25 to throw
the rotary cams. As has been before de-
scribed, the springs tend to turn these. cams

70

in opposite directions, and the cams are so -

constructed that a movement of the car -In
one direction tends to tighten the grip of one
of the cams on the cable 31 and loosen the
orip of the other. ~ If the car exceeds its nor-
mal speed when descending; the cam 23 will

75

be thrown into operation and with-its codp-

stop the car, the other gripping device run-

If, however, the car exceeds its normal speed
in a,seendmg, the rotary cam 22 will operate,
in connection with its jaw 12 to grip-the cable
and stop the car, the other gripping devices
running loose until the car 1s stopped.

- The cylinder 59 1s preferably provided with

a pair of gages 70 71, one being connected to

each end of the cylinder, so that any loss of

fluid from the ey lmdel may be lmmedlate]y
detected.

To produce the best results, a non- -COmpres-
sible fluid like water, oil, or alcohol should
be used in the cylmdel though air or gas
which is capable of a certain amount of ¢om-
pression may be used. The use of a com-
pressible fluid is not, however, recommended.

In order to avoid too _elose adjustment of
the cylinder
thus prevent the finid operating against the
surface presented by the outwardly-turned
flange 45, the cylinder is provided witha stop-
lug 72, which engages with a stop-lug 75, de-
pendmﬂ* from ’rhe beam Gor conneeted to any
other suitable part.

39 to the cylinder-head 43, and

erating jaws 13 will grip the cable 31 and

30

ninglooseon the cable until the carisstopped.

Q0
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Many changes may be made in the details .

of the various constl uctionsemployed for car-

rying out this invention. It will be under-
stood, therefore, thattheinventionisnot to be
limited to the speclﬁc details of construction,
but embraces such changes therein as _fall
within its spirit and scope.

What is claimed 15—

1. In a safety appliance, the combination

with a moving body such as a car or carrier,
of stoppingde Viees,aloekin omechanism hold-

ing the stopping devices normally out of ac-

tion, a movable liquid-containing cylinder,
and means whereby the movement of the cyl-

“inder is caused to operate the locking devices
to release the stopping mechanism, substan- -

tially as described.

2. In a safety appliance, the combination
with a car or carrier, of stopping devices, a
movable liquid - containing cylinder, means
whereby the cylinder is caused to move when

110
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the car or carrier exceeds its normal rate of

speed, and means whereby the movement of
the cylinder causes the stopping dewce& to

act, substantially as deseribed.

3 In a safety apphanee, the combination

As the eylinder moves away fIOHl | with a car or car 1161‘ of st()ppmn* devwes

130




...................................................................................................................................

locking mechanism holding the stopping de-

vices normally out of action, a movable fluid--

containing cylinder carried by the car, and

‘means whereby the movement of the cylinder

is caused to operate the locking devices to re-

- lease the stopping mechanism, substantially
as deseribed. |

IO

4. In a safety appliance, the combination

with a car, of stopping devices, a movable
cylinder carried by the car, means whereby

~ the cylinder is caused to move when the car

L5

—With-a-ear-orearriermoving in two-directions; |-
of apairof automaticclutechdevicesnormally
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exceeds its normal rate of speed, and means
whereby the movement of the cylinder causes

the movement of the stopping devices, sub-

stantially as described. | |
5. In a safety appliance, the combination
out of action, one operating to stop the move-

the other operating to stop the movement of
the car in the opposite direction, means lying

along the path of travel of the car or carrier

with which the clutch devices codperate, a

locking mechanism operating on the clutch.
devices to hold them out of action, and means-

for operating the locking mechanism to re-

lease the clutch devices when the car exceeds

its normal rate of speed, substantially as de-
seribed. | R | |
6. In a safety appliance, the combination

- with a ear or carrier, of a pair of normally

inactive cams, one operating to control the
movement of the car or carrier in one direc-
tion, and the other operating to control the
movement of the car or carrier in the oppo-

site direction jaws with which the cams co-

operate, springs for rotating these cams in op-
posite directions, a locking device for hold-
Ing the cams in their inactive position, and
means for operating the locking device, sub-
stantially as described. - | -

7. In a safety appliance, the combination
with a pair of stationary jaws, of a pair of nor-
mally inactive cams codperating with the
Jaws, springs for rotating these cams in op-
posite directions, projections on the cams, a

single’locking-bolt having projections engag-

ing locking projections on the cams, and

means for sliding the bolf, substantially as :

described. .

- 3. In a safety appliance, the combination
with a pairof stationary jaws, of 'a pair of nor-
mally inactive cams coOperating with the

Jaws, springs for rotating these cams in op- |

posite directiouns, locking projections on the
cams, a singlelocking-bolt having projections
engaging the locking projections on the cams,
and means for sliding the bolt, said means
being brought into operation when the car
moves at an excessive rate of speed, substan-
tially as desceribed. - |

9. In a safety appliance, the combination
with a movable cylinder, of a piston recipro-

p - - . 653,080

ciproeation of the piston is governed by the
movement of the car, means for permitting

the circulation of the fluid from one side of
| the piston to the other, said means being con-

structed to permit the passage of an amount
of fluid which will allow the piston to oper-

70

ate at a rate corresponding to the normal or

maximum speed of the car without moving

the ¢ylinder and which will cause the piston
to move the cylinder when said rate of speed
is exceeded, car-stopping devices, and means
whereby the movement of the cylinder will

throw the car-stopping devicesinto operation,
‘substantially as described. |

10. In a safety appliance, the combination
with & car or carrier, of a stationary head, a

75

80

fluid=containing cylinder movabletherein; a

piston working in the cylinder, a by- pass

_ | which permits sufficient fluid to escape from
ment of the car or carrier in one direction and

one side to the other to allow the piston to

move at a given rate of speed whereby when

the piston is moved at such speed or less the
cylinder is stationary, but when the piston

moves at a greater rate of speed the cylinder

will be moved, and means thrown into opera-
tion by the movementof the cylinder for stop-
ping the car, substantially as described.

11. In a safety appliance, the combination
with a car, of a fluid-containing cylinder car-

| ried thereby, a piston working in said eylin-

der, a by-pass permitting an escape of fluid
from one side of the cylinder to the other
sufficient to allow the piston to operate at a
given rate of speed whereby the piston will
move without moving the cylinder until the

rate of speed is exceeded, means controlled

by the movement of the car for reciprocating
the piston, stopping devices, and connections

Qo0
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100

controlled by the movement of the cylinderto

throw the stopping devices into action, sub-
stantially as deseribed. |

12. In a safety appliance, the combination
with a moving body such as a car or carrier,
of a pairof gripping devices, one constructed
to control the movement of the car or carrier

| In one direction and the other constructed to

control the movement of the car or carrier in
the opposite direction, devices located along
the path of travel of the car or carrier with

which the gripping devices codperate, a mov-

able liquid-containing c¢ylinder, and means

whereby the movement of the cylinder throws

the gripping devices into operation, substan-
tially as described. . | .

15. In a safety appliance, the combination
with a car or carrier, of a pair of gripping de-
vices located on the car or carrier, one oper-
ating to control the movement of the car or
carrier 1n one direction and the other operat-
ing to control the movement of the car or car-
rier in the opposile direction, means located
along the path of movement of the car or car-
rier with which the gripping devices codper-

ate, and means brought into operation by an

05 cating therein, means whereby the rate of re- | excessive speed of the car or carrier whereby

105
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the said devices are released simultaneously,
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substantially as deseribed.

14. In a safety appliance, the combination
with a car or carrier, of a pair of gripping de-
vices carried Lhereby, one operating to con-

trol the movementof the car or carrier in one .

direction and the other operating to control
its movement in the opposite direction means
located along the path of travel of the car or
carrier withlwhich the gripping devices co-
operate, and automatic devices brought into
action by an excessive speed of the car or car-
rier for causing the action of the gripping de-
vices, substdntlally as described.

~15. "-In a safety applmnce the combination

- with a car or carrier, of a pair of automatic
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eripping devices, one Opemtlnﬂ' to control the

movement of the car in one direction and the
other operating to control the movement of
the car in the opposite direction, means lo-
cated along the path of travel of the car or
carrier with which the gripping devices ¢o-
operate, locking devices whereby said grip-
ping devices are normally held out of action,
and means brought into operation by an ex-
cessive speed of the car or carrier for releas-
ing the locking devices and permitting the
automatic action of the gripping devices, sub-
stantially as described.

16. In a safety appliance, the combination
with a car or carrier, of a stopping mechan-
ism therefor,a movable liquid-containing cyl-
inder, means whereby the cylinder 1s moved
by an excessive speed of the car, and means
whereby the stopping mechanism is thrown
into operation by the movement of the eylin-
der, substantially as described.

17. In a safety appliance, the combination
with a car or carrier, of a normally inactive
stopping mechanism, a movable liquid-con-
taining cylinder, a stationary head with which

the eyhnder cooperates, said head being con-

nected to the cylinder by a uld-tw'ht joint
means for producing a movement of the cyl-
inder with respect to the head, and means
whereby the movement of the (,ylmder brings

- thestoppingdevices into action, substantiall y

50

55
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as described.
18. In a safety appliance, the combination
with a car or carrier, of two normally inactive

“automatic sprmfr-operatmn' clutech devices,

means with which said devices codperate in
stopping the car, one of said clutch devices
being constr ucted to control the movement of
the car in one direction and the other being

constructed to control the movement of the

car in the opposite direction, and means
whereby said clutches are brought into oper-

ation by an excessive speed of the car or car-

rier, substantially as described.

19. In a safety appliance, the combination
with a car or carrier having guides  thereon,
of a movable fluid-containing eylinder sup-
ported in said guides, a stationary head with
which said eylmder cooperates secured to the

car or carrier, a piston in the eylinder, a by-
pass permitting the escape of sufficient fluid

‘in either direction to allow the piston to move

at a given rate of speed, means whereby the
plston isgiven arate of movementcorrespond-
ing to the movement of the car, stopping de-
Vices, and connections opera,ted by the move-
ment of the eylinder for causing the operation
of the stopping devices, subst&nmally as de-

‘scribed.

20. In a s@feby applianee the combination

with a car or carrier having guides thereon,

of a movable fluid-containing cylinder sup-
ported in the guides, a stationary-head Se-
cured to the car or carrier with which said

cylinder codperates, a piston working in the

cylinder, a by-pass permitting the escape ot
fluid frowm one side of the piston to the other

sufficient to allow the piston to travel at a

given rate of speed without moving the cylin-

der means whereby the piston is given a rate

of movement corresponding to the movement
of the car or carrier, a pair of automatic elutch
devices mounted on the car or carrier, means
lying along the path of movement of ‘the car
or carrier with which the clutch devices op-
erate, a locking mechanism for holding the
clutch devices norma,ll y out ot operation, and
means between the locking devices and the
cylinder and operated by the movement of
the ¢ylinder for releasing the locking devmes
substantially as descmbed

- 21. In asafetydevice, the combination with
a car or carrier tra;veling in two directions, a
pair of clutches carried by the car or carrier,
sald clutehes including a pair of spring-con-

trolled cams, each elutch operating to control

the movement of the car or carrierin one di-
rection, meanslying along the path of the car
orcarrier with which the clutches cooperate, a
locking mechanism n01'1na,11yh01d1nﬂ'the cams
out of actlou and means for operating the
locking devwes substantially as described.
22. In a safety appllance, the combination
with a car or carrier, of a pair of automatic-
ally - operating gripping devices suppor‘ted
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thereon, a single locking-bolt having projec-

tions which 1101(1 each gripping devme out ot
action, a movable cylinder, means whereby
the movement of the cylinder operates the
locking-bolt, and means brought into opera-

tion by an excessive movement of the car or

carrier to cause the movement of the cylinder,
substantially as described. |

23. In a safety appliance, the combination
with a car or carrier traveling in two direc-
tions, of a pair ot a,utoma,tleally-operatmﬂ'

-clutehes each clutch operating to control the

movement of the car or carrier in one direc-
tion, means lying along the path of travel of
the ca,r or carrier, Wlth which the clutches
cooperate, a lockmﬂ' mechanism for holding

the clutches 1101*ma,]1y outof action, a movable
cylinder, means whereby the movementotf the
cylinder operates the locking mechanism, a
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piston in-'the.cyli'nder, a stationary head with | In testimony whereof I have hereunto set

which the eylinder codperates, a by-pass al- | my hand in the presence of two subscribing
lowing the escape of a given quantity of fluid | witnesses. |

from one side of the piston to the other, and - FRANCIS L. ELLINGWOOD.
5 means operated by the movement of the car | Witnesses: - i |
or carrier for operating the piston, substan- T. F. KEHOE,

tially as desecribed. | A. V. BOURKE.
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