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"UNITED STATES

PATENT OFFICE.

FRANK M LhLL, OF NEW YORK, N. Y.,

ASSIGNOR OF ONE- HALF TO WILLMA

POLLACK OE SAME PLACE.

SAFETY DEVICE FOR ELEVATORS.

SPECIFICATION formmg' part of Letters Patent No. 604, 361 dated May 24: 1898

| Apphca,tlnn fled December 3, 1897, Serial No. 660,568

(No model.)

To all whomw it ma,y CONCETTL:

Beit known that I, FRANK M. BELL, a 011;1-
zen of the United States, residing at the city
of New York, in the county and State of New

: York, have invented certain new and useful

Immovements in Safety Devices for Eleva-

tors, of which the followingis a full, clear, and

exact specification.

- My invention relates to improvements in.

ro hoisting apparatus, and more particularly to
that class wherein the car is provided with
clutch mechanism for arresting the move-
ment thereof when the car becomes uncon-
trollable when traveling in either direction;
rs and said invention has for its object to pro-
vide a simple and reliable apparatus operable

from the car,whereby the hoisting-engine may

be thrown out of operation and the clutches
carried by the car projected beyond the out-

20 line thereof when the customary controlling
means become 1noperative.

The objects above set forth I am enabled to
accomplish by means of my invention, which
consists in the novel details of construction

25 and in the combination, connection, and ar-
rangement of parts, as hereinafter more fully
set forth, and then pointed out in the claims.

In the accompanying drawings, forming

part of this specification, wherein like numer- |
30 alsindicate like parts, Ifigure 1 is a front view

of an elevator-shaft and car with my inven-
tion applied thereto. Fig. 218 a sectiontaken

on theline 2 2 of Kig. 1. I‘W 3 1san mvelted

plan view of the car- bottom showing the grip
35 and clutch mechanism carr ied theleby Flﬂ'
4 is a section taken on the line 4 4 of Fig. 3
Fig. 5 is a front view of one of the trlppmn'-
devwes arranged within the shaft, and Kig. 6
is a section taken on the line 6 6 of sald 1ast-
40 mentioned figure. Fig. 6*is an enlarged de-

tail. view, pa-rtly in seetlon Showmﬂ‘ the

method of securing the tripping devices t0
theircable. Figs.7and Sare sectionstaken on
theline 7 7 of Fig. 3, respectively showing the
45 grip mechanism out of engagement and in en-
cagement with its cable; and Fig. 9 is a dia-
wrammame view showmﬂ' an elevai or-shaitt,
a car adapted to work thel ein, and means for
operating the same with my invention apphed

zo thereto.
In said drawmfrs 10 denotes the shaft, pro-

| vided with the customar y D'mdes 11, having
racks 12 arranged upon their inner opposmrr
faces.

13 denotes the car adapted to work
within said shaft, and 14 the sevela& ﬂoms of g5
the building.

Adgaeent to the base of the shaft 10 is ar-
ranged the means for operating the car, which
comprises a hydraulic elevatm -en 0‘111@ of the
multiple-sheave pattern, conmstmo* of a hori- 6o
zontally-supported eylinder 107, pwmded at
one end with suitable bealmﬂ's, In which 1s
mounted a shaft carrying a plurality of
sheaves 11%, and at the opposite end of said
cylinder 10% is provided a platform 12%.. 63
Within said eylinder 10” works a piston hav-
ing a rod 13%, provided at its outer end with

across-head carrying rollers 14* upon its ends,

adapted to ride upon the edges of the plat- |
form 12%, .15% denotes a plmahty of sheaves 7o
carried by said-cross-head, which sheaves

correspond in size with the sheaves 11*at the

opposite end of the cylinder, and 16* denotes
the hoisting-cable, having one end secured to
the cylinder 10* and its other end passed %5
across the cylinder 10~ and over the sheaves
11* and 15* and thence upward over pulleys
17%, provided at the top of the shaft 10, and
its other end secured to the top of the car 13.
18* denotes a valve arranged at the base of 8o
the shaft 10, having a projecting stem and a
sheave 19% for raising and lowering the same,
the operating fiuid being received by the pipe
33 and conducted into the cylinder 10 by a
pipe 20* and discharged from said cylinder 8s

10>< by the pipe 20~ and the pipe 21~

22X denotes an endless cable passing
through the car 13 and over a sheave 23* at
the top of the shaft.10 and the sheave 19* of
the valve 183%. go

At intervals upon the rear wall of the ele-
vator-shaft are arranged tripping devices 15
for operating the cluteh mechanism, sald de-
vices each comprising a base-plate 16, , adapted
to be bolted to the wall of the shaft a bail gg
17, having its ends secured. to the base plate
16 and prowded at its front portion with an
opening 18; a'bifurcated bearing 19, arranged
upon the base-plate 16, within whmh bemmﬂ* -
19 is pivotally suppor ted a bell-crank 20, hav— 100
ing an eye 21 projecting from the end of its +
Veltlca,l member and an externally-threaded
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tape'rin g split, thimble 29% secured therein, a |

- bolt 22, adapted to work within the opening

10

20

30

35

40

45

- portion 37 of the valve-stem arm is adapted

50

13 of the bail, and 23 denotes a link connect-
ing the rear end of the bolt 22 with the end
of the horizontal member of the bell-crank

20 and serves to hold the bolt 22, when pro-

Jected, locked against the inward pressure |
of the clutch-shoe carried by the car, which |

18 adapted to contact therewith.

Arranged upontherear wall of the elevator-
shaft 10, near the top thereof and projecting
outward therefrom, is a short shaft 24, having

a roller 25 mounted upon its outer end, over

which passes a cable 26, one end of which ex-

tends downwardly through the thimbles 29 of |

the bell-cranks 20 and is provided at its lower

~end with a weight 27, and its other or upper

end is provided with a counterweight 28, and
29 denotes nuts secured to the threaded ends
of the thimbles 29%, whereby the ends of the
vertical members of the bell-cranks 20 are
secured to the cable 26. Also upon the rear
wall of the elevator-shaft 10 is arranged the
means for operating the cut-out mechanism

‘comprising the short shafts 30, having pulleys

51 mounted upon the ends thereof, over which
passes an endless cable 32, which extends
through the grip mechanism carried by the

car, and upon said rear wall near the base of
theshaftisfurther provided the cut-out mech-
anism for controlling the supply of energy or |

powerto the hoisting mechanism andis shown
in the form of a pipe 33, connecting the source
of water-supply with the hoisting-engine, hav-

ing a valve 34 arranged therein, the stem 35
of which is provided with an arm 36, extend-

‘ing through thesame, having a short project-

ing portion 57 at the rear thereof.

33 denotes a weight arranged upon the end
of the arm 36, and 39 a spring-actuated eatch
arranged in said arm 36 near thevalve-stem 35.

40 denotes a bell-crank pivotally supported
uponr the rear wall of the shaft above the
valve 34, having the end of its horizontal
member secured to the endless cable 32 and
the end of its vertical member provided with
a toe 41, against the under side of which the

to rest to hold the valve 34 open, and 42 de-
notes bearings arranged upon the rear wall

~of the shaft, having a rod 43 supported in the |

ends thereof, upon which is the means for

- holding the valve open and supporting the

55

- 60

weight 27, comprising a pivotally-supported

bell-crank 45, the horizontal portion 44 of
which is adapted to receive and support the
weight 27, while the end of its vertical mem-

ber 46 is adapted to lock against the spring-

actuated catch 39 of the valve-stem arm 36.

Upon the underside of the car is arranged
a grip mechanism (see Figs. 3, 7, and 8)
which projects rearward and beyond the out-
line of the car-body and comprises the bifur-

~ cated portion 54%, secured to the under side

of the car-bottom and provided with aper-
tures 55, a guide 56%, arranged within said
bifurcated portion near the middle thereof,

and a rod 57%, working within said guide
56%, having an eye 47 at its outer end in line
with the apertures 55~ of the bifurcated por-

tion 54,

Adjacent to the inner or rear end of the

rod 57*, upon the under side of the car, are

provided bearings 59* and 60%, within which

are pivotally supported bell-crank levers 61%
and 62% and an arm 63%, the lower or free
end of which arm is connected with the hori-

zontal portion of the bell-crank 62 by a rod

64* and the short member of the Dbell-crank

 61%, connected with the rear end of the rod
57% by a link 65%, and 66X and 67% denote

springs having their forward ends secured to

the lower end of the bell-crank 61* and the

end of the rod 64~, whereby to hold the grip
In engagement with its cable when the pres-

sure upon the forward end of the lever 48 is
' relaxed. |

43 denotes a lever pivotally supported on

the under side of the ear in a depending bear-
ing 68, said lever having its rear end in con-
tact with and bearing upon the rod 64%, con-
necting the arm 63* and bell-crank 62%, and
its other end projecting forward.

69> denotes a bushing countersunk in the
floor of the car, and 70* a stem extending
through said bushing, provided at its upper

end with a foot-plate 49 and having its lower

end in contact with and Dbearing upon the
forward end of the lever 48, as shown, de-
scribed, and claimed by me in another appli-

~cation filed November 22, 1897, Serial No.

659,358, which said application, in addition
hereto, shows, describes, and claims the gen-
eral subject-matter of this application, with

the exception of the clutches 54 and the mech-

anism to project the same to arrest the move-
ment of the car, which are herein shown, de-

~seribed, and claimed. Also arranged upon
the under side of said car is the cluteh mech-

anism comprising bearings 50, within which
are supported rods 51, having clutches 54 at
their ends, conical heads 55 at their inner op-

posing ends, collars 52 intermediate the bear-

ings, and springs 53 disposed upon said rods
51 intermediate the collars 52 and the bear-
Ings 50. | | .
Arranged at right angles to the bearings 50
are bearings 56, whereby the clutch-holding
mechanism is supported, comprising a rod 57,
adapted to work within said bearings 56 and
projecting partly beyond the car, a double

detent 53, adapted to engage the heads 55 of

75

30

90

IGO0

10§

IIO

I15

I12C

the rods 51, a spring 59, disposed upon the

rod 57 intermediate the bearing 56, support-
ing its inner end and the double detent 58, a
shoe 60, carried upon the projecting end of
the rod 57, and a stop 61, arranged upon the
inner end of said rod 57 to limit the outward

movement thereof.

The operation of the apparatus is as fol-
lows: 1t is to be observed that the elevator-
operator 18 under ordinary circumstances re-
quired to be in position upon the foot-plate

40 on the car in order to maintain the grip

125

130
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47 released of its engagement with the cable
However, as soon as he discovers that

32.
the ordinary means for controlling the car be-

comeinoperativeheshould atonceremove his

weight from the foot-plate 49, and thereby
cause the grip 47 to engage the cable 32, re-

lease the portion 37 of the valve-stem arm 36,

cause the weight 38 to drop, and close the
valve 34. Simultaneously herewith the ver-

tical end of the bell-crank 45 will be released

of its engagement with the catch 39 of the

valve-stem arm 36, the weight 27 caused to

- be released and drop and operate the trip-

20

30

35

40

45

50O

55

6o

ping-device 15, arranged in the shaft to pro-
ject the bolts 22 thereof and hold the same
locked to their projected positions.
upon as soon as the shoe 60, carried upon.the
car, comes into contacy with the first tr 1Ipping
device in its path the shoe will be forced in-
ward, the double detent 58 released of its en-
gagement with the heads 55 of the clutch-
rods, and the clutches 54 projected by the ac-
tion of the springs 53 into engagement with
the racks 12 in the shaft, and arrest all fur-
ther movement of the car.

adjust the bell-crank 40, raise the valve-stem

arm 36 to open the valve 34, and lock the por-
tion 37 of the arm 30 a,oa,mst the toe 41 of the

bell-crank 40, hang Lhe weight 27 upon the

1earwmdly-pmJeetmﬂ' pormon 44 of the bell--

crank 45, and lock the end of ifs vertical mem-
ber 46 against the cateh 39 of the arm 36. As
soon as-this has been accomplished the coun-

terweight 28 on the cable 26 will withdraw

all the bolts 22 of the tripping devices 15.

Finally, the clutches 54, carried by the car,
‘are again forced mwald until the heads 55
upon the inner ends of the rods 51 are engaged.

by the double detent 58 of the rod 57.

It is to be observed that the invention here-
in shown and described is applicable to hoist-
ing apparatus of divers character, whether
water, or electnuty, and

operated by steam,
that the clutch mechanism carried by the car
and the racks arranged upon the sides of the

shaft may be varied without departing from

the spirit of the invention.

What I claim as new, and desire to semue

by Letters Patent, is— -

1. The combination of a shaftt, mcks ar-
ranged therein, a car adapted to work within
said shaft, means for operating said car, and

cluteh mechanism carried by said car, with
means operable from the car whereby toren-

der inoperative from the car the means for
operating said car, and project the clutch

meehamsm into euﬂ"wement with the mcks,_

substantially as qpemﬁed ,
2. The combination of a shaft, racks ar-
mnffed therein, a car adapted to work within
Sald shaft, means for operating sald car, and
clutch meehdmsm carried by said car, W1th
cut-out mechanism inferposed b‘etween the
source of power and the means for operating

the car, and means operable from the car
whereby to operate the cut-out mechanism to |

There-

To reset the ap-
paratus, it simply becoines neeessar} to again

shut off the power and render the means for

operating the car thereupon inoperable from

the car, and project the elutech mechanism
intoengagement with the 1achs substantially
as speelﬁed

3. The combination of a shaft, racks ar-
ranged therein, a car adapted to work within
smd shaft, means for operating said car,
clutches carried by said car, and means for
holding said clutches. 1101111&1137 within the
outhne of the car, with cut-out mechanism

interposed between the source of power and

the means for operating the car, a series of

75

30

devices arranged within the shaft, adaptedto . .

engage the eluteh-—holdmﬂ' means on the car,
and means operable f10m the car whereby 60

operate the cut-out mechanism to shut off the

power, and operate the devices arranged
within the shaft to trip the clutch- holdmn'
means, and project the clutches beyond the

~outline of the car and into engagement with

the racks, substantially as specitied.
4. The combination of

a shaft, racks ar-

QO

ranged therein, a car adapted to work within

sa,ld shaft, means for operating said car,
clutches carried thereby, and means arran fred
partly within and partly without the outline

of the car adapted to hold the clutches nor-

mally within the outline of the car,with cut-
out mechanism interposed between the source
of power—-and the means for operating the car,
a series of tripping devices arranged within

the shaft normally out of the path of the pro-

jecting portion of the clutch-holding means
carried by the car and means opemble from
the car wher eby to operate the cut-out mech-
anism to shtut off the power,
mechanism to be projected into the path of
the eclutch-holding means to trip the same,
and projectthe elutehes into engagement with
the racks, substantially as speclﬁed N

. The eombm&tlon of a shaft, racks ar-

'1311?' ed therein, a car adapted to work within
said shaft, means for operating said car, bear-

ings arr anned upon sald car, 10ds suppmted
thel ein, (,lu tehesdisposed upon the outer ends

thereof and heads upon the inner opposing

ends thereof, springs for projecting .said

clutches outw.;trdly,beal ingsarrangedatright

angles to those &fowsmd a rod suppmted

95

100

and the trip

105

11O

115

theleln a, double detent allanﬂ'ed thereon

adapted to engage the inner opposing ends of

 the elutch-rods, a shoe carried upon the end

120 -

of said rod beyond the outline of the car, with

cut-out mechanism interposed between the
source of power and the means for operating
the car, a series of tripping devices arranged
within the shaft nor mally out of The pa,th of
the shoe carried by the car, and means oper-
able from the car whereby to operate the cut-
out mechanism to shut off the power, and pro-
ject the tripping devices into the path of the
shoe aforesaid to release the clutches and
cause the same to be projected into engage-
ment with the racks, substantially as spec1—-
fied.

6.  The combination of a shaft, racks -ar-

125

130




ranged the.fein, a car adapted to work within |

- said shaft, means for operating said car,

io

20

clateh mechanism carried by said car, means

arranged partly within and partly without the

outline of the car adapted to hold the clutches

normally drawn back with a series of tripping
devices arranged within the shaft normally
out of the path of the clutch-holding means
carried by the car, a cable secured to said
tripping devices provided at its lower end
with a weight, and at its upper end-with a
counterweight,cut-out mechanism interposed
between the source of power and the means
for operating the car, means for holding said
cut-out mechanism in position to permit of
the passage of the operating fluid there-
through, and support the weight at the lower
end of the cable aforesaid, and means opera-
ble from the car whereby to release the afore-
said holding means and cause the cut-out
mechanism toshut off the power, and release
the weight to operate the tripping devices to
trip the clutch-holding means carried by the
car, substantially as specified. - |
7. 'I'he shaft, racks arranged therein, a car

- adapted to work within said shaft, means for

30
35

40

45 fluid therethrough, and support the weight i

operating sald car, clutch mechanism carried
by sald car, means arranged partly within and
partly without the outline of the car adapted

to hold the cluteches normally drawn back

combined with a series of tripping devices,
each comprising a bolt, normally out of the
path of the clutch-holding means carried by

the car, a bell-crank for projecting said bolt,

a link intermediate the rear end of the bolt
and the bell-crank adapted to hold the bolt

to its projected position, a cable secured to
the bell-cranks of said tripping devices hav-

ing a weight at its lower end, and a counter- |

weight at its upper end, and cut-out mechan-
1sm interposed between the source of power
and the means for operating the car, means

for holding said cut-out mechanism in posi-

tion to permit of the passage of the operating

4 - . _ 604,361

at the end of the cable aforesaid, and means
carried by the car adapted to release the hold-
Ing means aforesaid and cause the cut-out
mechanism to shut off the power, and release
the weight to operate the tripping devices,

substantially as specified.
8. The shaft, racks arranged therein, a car

operating said car, grip mechanism carried by

5O

‘adapted to work within said shaft, means for

sald-car, clutch mechanism likewise carried gc

by said car, means for holding said clutches

‘drawn back, tripping devices arranged with-
| in the shaft adapted to release the clutch- -

holding means, a cable for operating said trip-
ping devices having a weight at its lower end,

| and a counterweight at its upper end, com-
bined with an endlesscableextending through

the shaft, adapted to be engaged by the grip
mechanism carried by the car, a valve having
& stem, an arm secured thereto extending be-
yond the valve -stem at the rear thereof, a
weight arranged upon the outer end of said
arm, a spring-actuated catch arranged in said
arm intermediate its weighted end and the
valve-stem, a bell-crank pivotally supported
above said valve having the end of its hori-

60

05

70

zontal member secured to the endless cable

and the end of its vertical member provided
with a toe adapted to contact with the end of

the arm projecting at the rear of the valve-

stem, a bell-crank pivotally supported at right
angles to the one above named, the horizon-

tal member of which is adapted to receive and

support the weight on the cable for operating
the tripping devices, and its vertical member
adapted to lock against the spring-actuated
catch in the valve-stem arm, substantially as
specified. |

Signed at the city of New York,in the eountyl

and State of New York, this 1st day of Decem-
ber, 1897. | |
. FRANIC M. BELL.
Witnesses:
WILLIAM L. POLLOCK,
- GUSTAVE DIETERICH.
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