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To wll whom it may concern.: |

‘Be 1t known that I, Froyp C. FurrLow, a

‘citizen of the United States, and a resident of

Montclair, in the county of Essex and State
of New Jersey, have invented certain new
and useful Improvements in Elevator Safety
Devices, of which the following is a specifice-
tiom. ' '

My i_.nventio-n relates to elevator safe'ty'de_—.

vices, and heas for its object to provide means
to bring the counterweight of an elevator-car
to rest should the-operating-plunger be frac-
tured or detached from the car. | |

My invention is particularly adapted to
that type of elevator generally known as a
“plunger-elevator,” and which comprises &
car carried on the upper end of a plunger or
piston which travels verticelly in & cylinder
under tne action of fluird-préssure. |

It is customary in such elevators to heavily
counterbalance the car in order to produce an
economical operation. An element of danger
1s thus introduced for the reason that should
the car from some gccident become detached

from the plunger or should the plunger break

the counterweight would at once carry the
car to the top of tiie hatchway at great speed
and there would be every prospect of a seri-
ous accident.
this invention to prevent this and similar oc-
currences. - R o o
Referring to the accompanying drawings,
1n woich like characters of reference refer to

similar parts throughout the different figures,

Figure 1 represents a typical plunger system
having my safety device applied thereto.
Fig. 2 is a deteiled view, pzrtly in section, of
device or safety device shown
elow the counterbalance-weights in
Kig. 3 1s & modified detailed view in

directly
Fig. 1.

section of tie nipple which is used to join the

sections of tne plunger together.

Referring now to Fig. 1, 17 represents an
elevator-car supported by the plunger 23 by
means of the I-beams 20 and the platen 21.
The counterbalance - weights 50 are con-

“nected to the car by tiae cable 13, which

50

passes over the pulleys 11 and 12, which in
turn are supported by the I-beam 10. 14
and 15 designate guide-pulleys over which
the operating-cable 16 passes. This cable 16

is attached to the_rocker 35, which 1s con-

It is one of the objects of

| nected by arm 36 to the lever 37. Any
movement of the rocker 35 about its pivot

produces a corresponding movement in the
levers 36 and 37 and tirough the system of
levers shown connected thereto opevates the
pilot-valve 39. In a well-known way this
valve controls the throttling-valve 38 and the
mein valve 40, which is connected by the
pipe 41 to the plunger-cylinder 26. A and B
are the supply and exnaust pipes, respec-

55
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tively.  All of the foregoing parts are of well-

known construction and need not be particu-
larly desceribed. The plunger (designated by
the numeral 23) is shown as being made up of
two sections 23 and 23’. Where these sec-
tions join is & nipple 30, having a central ver-
tical hole, in which is fastened by the pin 34

2 piace 33, having an eye atitsupper end. To
Se-

this eye is fastened the cable or rod 32.
cured to tae nipple 30, also by means of the
pin 34, 1s a clevis 61, to which is connected
the rod 32’. This rod 32’ extends to the
lower end of the plunger 23’ where it is se-
cured by means of an eye-screw 33’." There-

fore an additional secuiing device is pro-

75

vided for the connection 24, insuring the op--

eration of the safety device on the counter-
weight should the plunger be fractured at a
point below the nipple 30. The rod 32’ may

| be omitted, however, or the rod 32 may be

extended to the screw 33’, if desired, in which
case no pin 34 need be used.

It 1s a well-known fact that there is a va-
riable neutral point in.elevator-plungers,
above which the plunger is in tension and be.

low which it is in compression, the exact loca~
tion of this neutral point depending upon the

position of the car and plunger. The neutral
point is at its lower limit when the car is un-
loaded and at its upper limit of travel. T
therefore preferably place the nipple 30 con-
necting the two sections 23 and 23’ of the
plunger a short distance below this lower
limit of the neutral point. In such a case no
rod 32’ need be connected to the lower end of

the plunger. Now if a fracture of the plun-

ger occurs 1n the part which is in tension the
safety device for the counterweight will be
operated as desired. Furthermore, it is pref-
erable that the operation be not dependent on

the connection of the rod 32" to the screw 337, .
asthis screw may be gradually corroded by the

30

go

95

10O



[O

.30

35

42

50

55

2

or joint

826,558

water oaining access to the plunger through | between the pulleys 25 and 27 will increase 62

leakaﬂ'e or otherwise and finally causing dis-
connection of the rod 32/ from the screw 33/,
and therefore destroying the oper ativeness
of the means for actuating the safety device.
At the top of this cable or rod 32 1s a union

22, to which 1s fastened the cable or
any other suitable connection 24. This ca-
ble 24 may pass over pulleys 19 and 25, which

latter are fastened to the bottom of the car
17. After passing over the pulley 25 the ca-
ble 24 passes under the pulley 27. To this
pulley is fastened, by means of the bridle 31,

the welghts 28. These weights have a small
vertical movement on the G‘LlldeS 29, which
may be fastened to any suitable framework
in the vicinity i an upward direction, being

limited by the stop-pieces 29’.  From the pul-
ley 27 the cable 24 passes to the small drum

- 55 about which 1t 1s coiled and to whlch 1ts

free end is made fast. This drum 55 is sus-
pended from the lower portion of the coun-
terbalance-framework 53 by means of the
brackets 54. In order to show this portion

of the apparatus clearly, attention is called to

Fig. 2 of the drawings. 51 designates the
counterbalance-guides. 60 represents wood-
en supports for the guides, which may be se-
cured to any convenient fixture in the viein-
1ty. 'The drum 55 has two threaded portions
at either end, into which are screwed the rods
56 and 56, havmﬂ* left and right handed
threads, 1espect1vely These rods pass
throun*h the supports 54 and are connected
at their extreme ends by means of the arms
57 and 57', respectively, to the gripping-jaws
58 and 58‘r respectively. These gripping-
Jaws are adapted to move freely over the lat-
eral faces of the guides when the elevator is
in its normal 1L11111i11ﬂ‘ condition. The com-
bination of this drum with the OTIPPING-jaWs
and the mechanism actuated by the drum
to operate the gripping-jaws constitutes a
oripping device and serves as a brake for the
counterweight. Thisgeripping device is in i1ts
nature a 1001{1110 devwe stopping both the
counterwelght and the car upon severance of
the normal relation between the car and the
plunger fixed thereto.

Fig. 3 1s a slight modification of the nipple
30, as shown in I‘w 1, and in which the sec-
tions 23 and 23’ of the plunger are fastened

together by the threaded mpple 30, which is

screwed for a portion of 1ts length into each |

e plunger.
lescribed an elevator system em-

section of t.
Having d

~bodymg my invention, I will now show its

60 U

operationshould some accident happento the
plunger. As the plunger 23, carrying at its
upper end the car 17, is moved up or down
by the ﬂuld—pressme i the cylinder 26 the
counterbalance-weights 50 will move at the
same speed, only in a reverse direction.
Therefore that portion of the cable 24 lying

[

in length as the car ascends in inverse pro-
portmn to the length of the cable 24 be-
tween the pulley 27 and the drum 55. From
this it Wﬂl be seen that as the car travels in
either direction the cable 24 runs freely un-
der the pulley 27, the purpose of the weight
28 bemﬂI merely to keep a uniform tensmn on
the cable 24 b taking up slack in it occa-
sioned by any Well known cause. It is mani-
fest tha,t with this construction if the plunger
should become fractured or if the car in any

-manner becomes disconnected from its sup-

port the counterbalance will at once over-
balance the car and move downward with
an accelerated speed and the car likewise rise
with an accelerated speed. Since one end of
the cable 1s fastened to the plunger and its

other end to the gripping device and the m-
termediate portion of such cable is connected

to the car, the result will be that as the car

ger changes 1ts relative position to the plun-
oer, and thereby to the point of attachment of
the flexible cable, a stress or tension will be
thereby put upon the cable to unwind the
same from the drum 55. This will cause this
drum to be revolved and the screw-rods 56
and 56" to be moved outward to operate the
toggle-arms 57 and 57" and close the grip-
ping-jaws 58 and 58’, which will then grip
the guides 51 and prevent any further move-
ment of the counterweight 57 In the case
of a plunger-elevator this operation of the
eripping-jaws will bring also the car to a
stop.

The foregoing description illustrates one
form in which the invention may be applied;
but 1t 1s obvious that persons skilled in the
art may make changes in the details of con-
struction without departmﬂ' from the princi-
ple of the mvention, and 1 do not wish to be

“understood as bemg imited to the exact con-

struction shown and described. It is also
evident that the principle of the invention

may be applied by slight modification of de-
taills to other types of elevators than plun-
cer-elevators—such, for instance, as electric
elevators and horlzontal—c Jlinder hydraulic
elevators—for it 1s evident th‘tt if by reason
of the disconnection of thecar from its means
of support the distance between the fixed
point to which one end of the flexible con-
nection 1s secured and the gripping device is
varied 1t will put a stress upon the flexible
connection and cause it to revolve the drum
of the gripping device and will consequently
oper ate such oripping device with great force.

What I claim, and desire to secure by Let-
ters Patent, 1s—

1. In an elevator s ystem, the combination
with a car and 1ts support, of a counterweight
therefor, a gripping device connected to said
counterwewht and means for actuating said
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gripping dev_ice to stop both the counter- 1 car
weight and the car upon disconnection of the :

car from its support. -

2. In an elevator, the combination with a
car and 1ts support, of a counterweight there-
for, a safety device for said counterweight,
and means for operating said safety device to
stop the counterweight and the car upon dis-
connection of the car from its support.

3. In an elevator, the combination with a
car and 1ts support, of a counterweight there-
for, a brake on said counterweight, and
means for operating said brake to stop the
counterweight and the car upon disconnec-
tion of the car from its support.

4. In an elevator system, the combination
witha car, a support therefor, a counter-
weight, a safety devicefor said counterweight,
and means connected between said safety de-
vice and support for operating said safety de-
vice should the car become disconnected from
sald support. |

5. In an elevator, the combination with a
car and 1ts support, of a counterweight there-

for, a brake for said counterweight,
means connecting sald car and counter-
weight for operating said brake upon discon-
ection of the car from its support.

6. In an elevator, the combination with a
car and its support, of a counterweight there-
for, a gripping device for said counterweight,
flexible means connected to said gripping de-
vice at one end and to said support at the
other end for operating said gripping device

upon disconnection of the car from its sup-

7. In an elevator system, the combination
with a car and its support, of a counterweight
therefor, a gripping device connected with

the counterweight, a flexible connection be-

tween sald gripping device and said support,

and means on the car for coacting with said

flexible connection to operate said gripping
device should the car become separated from

8. In an elevator system, the combination
with a car and its support, of a counterweight
therefor, of a gripping device connected with
the counterweight, a flexible connection he-
tween said gripping device and said support,
and means for applying a stress to said Hexi-
ble connection to operate said gripping de-
vice when the car 1s disconnected from its
support. - '

9. In an elevator, the combination with a
car and 1ts supporting means, of a counter-
welght therefor, a gripping device connected
to the counterweight, a flexible connection
between said gripping device and said car,
and means for exerting a pull on said flexible
connection to actuate the gripping device

when the car is severed from its supporting
means.

10. In an elevator, the combination with a | severance of the car from its moving means.

exible

ey

connection between said safety device and
sald support, and means connected to the car
for increasing the normal tension on said flexi-

' ble connection to operate said safety device

upon disconnection of the car from its sup-
port. -

11. In an elevator, the combination with a
car and 1ts support, of means for moving the
same, a counterweight, a safety device for
sald counterweight, a flexible connection be-
tween sald counterweight and said support,
and means connected to the car coacting
with sald flexible connection for operating
sald safety device upon disconnection of the
car from its support to stop both the counter-
weight and the car.

12. In an elevator, the combination with a

car and its support, of means for operating
same to elevate and lower said car, a counter-
weight for the car and its support, a safety
device for said counterweight, a rope or cable
connected rigidly at one end to the safety de-
vice and at its other end to the car-support,
means for deflecting and guiding said rope or
cable, and means connected to the car for ex-
erting a pull on said rope or cable from said
support and guiding means as fixed points to
operate the safety device upon severance of
the car from its support.
- 13. The combination in an elevator of a
car, a counterweight, means for moving the
car, flexible connections between the car,
counterweight and means for moving the car,
and locking devices connected with the coun-
terweight and actuated by said flexible con-
nections to hold the counterweight at any
point upon the severing of the relation be-
tween the car and the means for moving the
same.

14. The combination in an elevator with a
car, of a counterweight, means for moving
and controlling the car, a retarding device
for the counterweight, a flexible connection
between said retarding device and means for
moving the car, and means connected to the
car for increasing the tension on said flexible

connection to operate said retarding device

and stop the car and counterweight at any
point 1n 1ts travel upon the severance of the
relation between the car and the means for
moving and controlling the same.

15. In an elevator, the combination with a
car, of means for moving the same, a counter-
welght, a gripping device secured to the coun-
terweight, a flexible connection secured at
one end to the gripping device and at its
other end to the part of the moving means
fixed to the car, and guides on the car over
which said flexible connection freely passes
for applying a stress on the flexible connec-
tion to operate the gripping device upon the

and 1ts support, of a counterweight, a 65
safety device for the counterweight, a flexible

70

75

30

9O

95

100

105

ITO

I1§

120

125




20

30

35

_40

5o

60

A

16. In a hydraulic elevator, the combina-
tion with a car and a p1m10'e1 therefor, of a
counterweight for said car and plungel
safety device connected to the counter welg ht

and means dependent for its operation upon

a relative movement of the car and plunger
for actuating said safety device.

17. In a hydl aulic elevator, the combina-
tion with a car and a hollow plunfrer rigidly
attached thereto, means for moving the plun-
ger to elevate the car, of a eounterwewht for
the car and plunger, a reta,rdmo device for the
counterweight, a flexible connection oper-
atively secured at one of its ends to the re-
tarding device and fastened at its other end
inside of said hollow plunger, and means op-
erative upon a relative movement of the car
and plunger for exerting a pull upon said
fexible connection to actuate said retarding
device.

18. In a hydraulic elevator, the combina-

tion with a car and a plunger attached there-

to, of a counterweight for said car and plun-
ger a retarding device for said counter welght,
and means dependent for 1ts operation upon
a relative movement of the car and the plun-
ger or a part of said plunger for actuating
sald retarding device.

19. In a hydl aulic elevator, the combina-
tion with a car and a plunger for supporting
the same, of means for operating said plun—
ger to elevate and lower the car, a counter-
welght connected to the car, a Sefety device
on sald counterweight, a flexible connection
suitably secured at one of its ends to said
counterweight and at its other end rigidly
with said plunger and means connected with
the car for exerting a pulling force on said
flexible connection o operate said safety de-
vice upon severance of the car from its plun-
OeT.

20. In an elevator, the combination with a
car and a eountelwewht therefor; guides for
sald counterwelght; a safety device for the
counterwelght; a hydl aulic plunger sup-
porting the ear and a flexible connection be-
tween said eounterwewht and plunger, in-
termediately connected with said car.

21. In anelevator, the combination with a
car and a eounterwewht therefor, guides for
such counterweight, a sefety device connect-
ed with the eounterwewht a. hydraulic plun-
ocer for supporting the car, sheaves con-
nected to the car, a flexible connection be-
tween said eounterwewht and plunger and
running over said sheaves.

22. In an elevator, the combination with a
car and a counterwe wht therefor, guides for
sald counterweight, a gripping device con-
nected with the counterweight, a hydraulic
plunger for lifting the car, sheaves connected
to the car, a flexible eonneetlon operatively
secured at one end to said oripping device,

826,558

fastened at its other end to said plunger and
running over sald sheaves.

23. In an elevator, the combination with a
car and means including a hydraulic plun-

cer tor lifting same, of a counterweight for

the car, gmdee for the counterweight, a grip-
ping device secured to the counterweight for

acting upon sald guides, guides on the car,
and a flexible connection fixedly attached at
one end to the plunger, passing over said
ouldes on the car, and attached at its other
end to a movable part of the gripping device.

24, In an elevator, the combination with a

car, of means including a hydraulic plunger

for lifting same, a counterweight for such car,
ouldes for the eounterwewht OTIPPING-1aWS
fel acting on said guides, a reta,teble drum
secured to the eounterwein*ht mechanism
connected to the said drum for operating
said gripping-jaws, guide-pulleys on the car,
and a flexible connection secured and wound
at one end upon said drum, passing over said
oulde-pulleys on the car, and connected at
1ts other end to the plunﬂ‘er

- 25. The combination in an elevator with a
car, ol a counterweight, means for operating
sald car, a safety device for said counter-
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welght, A ﬂeﬂble connection operatively se-

cured at one of its ends to said safety device
and at its other end to the part of the oper-
ating means fixed to the car, guides connect-
ed to the car for said flexible connection, an
additional guide for said flexible connection,
and stops limiting the upward movement of
sald additional 0‘u1de

26. Tn an elevator of the hydraulic type
the combination with a car, of a plunD'er
fixed to the car, means for movi‘ng and con-
trolling said car and plunger, a counter-
Wewht for the car and plunger, guideways
for the counterwelght, a safety device coan-
nected with said eeunterwewht for acting on
said guideways, a flexible connection con-
nected at one end to said safety device and
fastened at 1ts other end to the plunger,
oulde-pulleys on the car for said flexible con-
nection, an additional guide-pulley for said
flexible connection, a weight connected to
sald additional cuide-pulley, guideways for
sald weight and stops for limiting the upward
movement of said weight and additional
ouide-pulley.

27. In a hydraulic elevator, the combina-
tion with a car, of a plunger ixed thereto,
means for hftlno‘ said car and plunger, A
counterweight for said car and plunc"er
guideways for said counterweight, gripping-

jaws connected to said eounterwelght for act-

ing on sald guideways, a drum rotatably
supported by said counterweight, mechan-
1sm operated by said drum tor operatmg said
oripping-jaws, a flexible connection secured
at one end to and wound on said drum and at
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the other end to said plunger, guide-pulleys ' In witnesswhereof I have signed my name

on the bottom of the car for said flexible con- | to this specification in the presence of two 10
~ nection, an additional guide-pulley for the | subscribing witnesses.

same and normally suspended thereby, a |

5 welght connected to said additional guide- . . FLOYD C. FURLOW.
pulley, guides therefor, and stops for limiting |  Witnesses:
the upward movement of said weight and ad- Fraxk T. Brown,

ditional guide-pulley. - JEssE H. VAN ALsTYNE.
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