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ED STATES PATENT OFFICE.

o WILLIAM COOPER, OF DENVER, 'COLORADO. -

AUTOMATIC CLUTCH.

- No. 842,629. . Specification of Letters Patent. .  Patented Jan, 29, 1907.
' | - Application filed July 14,1806, Serial No. 328,166. '

To all whom it may concern: | |
- Be it known that I, WiLLiam COOPER, &

citizen' of the United States . residing in the |

city of Denver, in the county of Denver and
5 State of Colorado, have invented or discov-
~ ered new and useful Improvements in Auto-

matic -Clutches, of which the following 1s a

specification.

My invention consists in new -and im- |

10 proved. safety devices adapted for use in

 connection with hoisting mechanism of all
kinds, such as mine and other draft mechan-
isms. v ' '

A frequent accident in the use of hoisting

15 machinery and one fraught with greatdanger
to lives and property is due to loss of con-
trol over the hoist, resulting in an ‘‘over-
wind” and dashing the cage, bucket, skip,

_or. other receptacle against the sheave or
zosgallows-frame. In such cases the power

‘foachinery refuses to réspond to the usual

econtiolling apparatus, and I therefore pro-
.vide nutomatic means to release the rotating
- or winding power from the cable drum or
25 gpool and render-the same idle, so that it
 mwiay be readily stopped in- an instant by
“means of the hand or other braking means
assisted by the weight of the load. I have
‘shown mechanism which engages the run-

39 away bucket or other receptacle at a prede-|

termined’ point and being actuated: thereby
in turn releases the device, such as the fric-
‘tion-clutch, which' communicates the wind-
_..ing motion to the cable-spool.
35" In the accompanying drawings, Figure 1 1s
4 general side view of my invention applied
to a vertical mine-shaft, the shaft-mouth
- and operative doors being shown in section
~ and well-known parts of the hoisting—en%ine
40 being omitted for the sake of clearness. i%.
9 is a plan view of the same with the cable

andisheave omitted. Fig. 3 is an enlarged |

plan view of the hoisting-engine; and Fig. 4
is-a side view along the Iine IV 1V in Fig. 3,
45 the hand-brake-controlling lever being omit-
ted for the sake of clearness. S
The following is a detailed description of

said drawings, which are, however, only

g0 and are not intended to limit the scope there-

| of to the construction and mechamsm
shown. | L R

"1 is a mine-shaft adapted to be closed by

~ the usual doors 2 2, and 3 is the hoisting-

illustrative of the princll]_)le's of my invention |
1

55 rveceptacle, shown in this case as a bucket; i

t

el pulag, Jg————— -

.113’1113 any other form may be :4311‘t':bs__'titut'-ed—_f'—a,s,j
for instance, a cage or skip. 4 is the cable,

suspending said bucket and passing over the
sheave 5, supported in the gallows-frame
(not shown) and wound about the cable
drum or .spool 6 of the hoisting - engine.
Said cable-spool is loosely mounted in the
usual manner on the power-shaft 7 of the en-

ine. 8 1is an annular flange or lip extending

aterally from said spool 6, against which the

friction-blocks 9 9 are forced by the clutch-

band 10 when the clutch is thrown on. .11

60

11 are L-bolts carried by disk 12, which disk .

revolves with the shaft 7, said bolts serving
to retain the said friction-blocks at all times
in perfect alinement with flange 8. - One end

of said clutch-band 10 is secured to the outer

end of member 13, rigidly attached to the
disk 12, while the other end of said band is
pivoted to the outer end of bell-crank lever
14, which is pivoted at its angle to member

| 13 by means of link or links 15.

75

- To the inner end of lever 14 is pivotally se- -

cured the slide 16, which moves in guides

17 17, attached to disk 12.

18 1s a connecting-rod pivoted at 1ts outer
end to the slide 16 and at its inner end to

thimble 19, which is slidably mounted on

shaft 7 and rotates therewith.

anism above described rotates with the
power-shaft 7. . |

.20 20 are antifriction-rollers adapted to en-

gage annular groove 21 in the thimble 19 and

"mounted on the free ends of standards 22 22,

which are rigidly mounted on rock-shaft 23,
which shaft is suitably journaled, as at 24
and 25, in the bed-frame of the engine.
26 is a slotted arm. rigidly attached to
shaft 23. . N | | I
927 is a connecting-rod pivoted at its upper

end to said arm 26 and at its lower end to an
| arm 28, which is rigidly attached to trans-

verse rock-shaft 29, which is journaled in the

bed-frame of the engine.

30 is a hand-lever rigidly keyed or other-
wise ‘secured at its lower .end -to the rock-
shaft 29. o |

It is evident that the friction~clutch mech-

80

g0 |

95

10C

It i1s evident that should .léve_r 30 be

‘thrown to the right in Fig. 4 the rock-shaft 23

would be rotated toward the cable-spool,

10§

moving the upper ends of standards 22 22 in -

| a like direction, thus sliding thimble 19 in-

wardly toward the disk 12. Theslide 16 will
thus be forced outwardly, in turn foreing out

1JO
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the mner arm of bell-crank lever 14: whereb

the friction-blocks 9 9 are fOI'(‘ed mto close'
contact with the ﬂame 8 of spool 6, thus

causing said spool to rotate w1th the shaft 7

I, however the lever 30 be thrown toward'

. the left in. said figure, the above operation

10

would be reversed and the friction-cluteh
loosened from the flange 8 and allowmﬂ the,

same to beidle. -
- 313Llare twmIochmmquadrants which are
pivoted at one end by pin 32 to framework

33, mounted on the engine-fram e. Between

the free ends of the quadrants is rig 1l se-
cured the sector 34. = -

~331sa member pivoted to the fr anve of the
engine and provided with an integral sector

36, concentric with said pivot, which sector

20

25

the ascending cage or bucket suflicient]x

30

35

intermeshes with sector 34, 1’10‘1(1 with quad-
rants 31 31. The longer arm of said member
35 is pivoted at its end to the connecting-rod
37, which may pass forward under the engine,
to be pivoted at its forward end to the short

arm of lever 38, whichis pivoted intermediate
of its length to a 1101(1 portlon 89 Of the en-

o me—frmne
40 40 are twin’ doors located in the path of

above the qh‘lft—n onth not to interfere with

loading and unloading., Said doorsare hinged,

Qs ShOWl’l to the ﬂa?lows frame 41 by 11‘(—:-‘1115
of hinge- shait:-, 42 4 2, r1oadiy qttach@d to said
doors. Said doors when closed are prefer-
ably arranged to assume the illustrated in-
clined positions, being cut awav, as at 43 43,
to admit the passage of the cable 4

44 442 gre levers rigrdly attaohe( to doorc:

40 40, respectively, and connected b piv-

40

5

50

55

60

oted GOIlIlECtlIlD‘-l‘Od 45, so that both doors
are open unlforwh* when one is struck by the
ascending bucket. Owing to the tendeney of
the bucket to SWINg wﬂcLl“* perfect engage-

ment of both doms by the: bucket is 1111 .

probable, and the above mwechanism to in-

sure uniform action 1s desirable. 46 46 are .

bars rigidly attached to said doors and acdapt-
ed to be engaged by spring-eatches 464 463.0n

the gallov s-frame when the doors are thr own
open, thus holding said doors open until re-

leased at pleasure.
47 1s a connecting-rod pivoted at one end
to the lever 44 and at the other end to the up-

per end of lever 38.

48 1s a spr 11’10—latch IT‘E‘(‘haIllSl”sl carried bt
the hand-lever 30 and adapted to engage the
quadrants 31 31 when said quadrants are 1n
the position shown in the drawings.
49 is an arm rigid with shaft 29 and pro-
vided with a counterbalance-weight 50.

51 is a band-brake of any known design,

havihg one end fixed to the engine-bed, as a,t,

52, and the other end pivoted to arm 53,
TIQ 1dlv attached to sleeve 54, whieh is 1oosely
mountpd on shaft 29.

55 1s-a hand-lever havmo its lower end rig-
idly attached to-sleeve 54 and capable of be-
ing Jocked at any desired position by means
of- the«enﬂ a0 e1 ent of its latch mechanism (not

shown) w2 ith twin quadrants 56 56.
Lo operate the' cable-drum so ‘that . the

the friction-clutch to the. cable-spool by
throwing the hand-lever 30 to the right to a
degree sufﬁclent to attain the desir ed speed
“of tevolution. . When it is desired to stop the
winding up of the bucket, he may either re-
lease the mctmn-clutch from the spool and
apply the brake or shut off
desired. In case of a runaway and th'feat-
ened overwind as soon as the bucket rises

rom the shaft and rushes up against the
doors 40 40, into proper enﬂagement with

venlent means, such as the conical ﬂ'mde 57,

attached to D'qulows—fi ame, the doms 40 40 are
thrown open intotheirvertical position;throw-
ing lever 44 toward the right, thus forcing the
upper end of lever 38 toward the engine and
drawing forward toward the left the conneet-—
-mn*-"r*od 37, which serves to rotate the sector
36 towaid the right, communicating a re-
verse motion to the sector 34, uﬂld with
quadrants 31 31, thusdepressing the f: ed ends

loses 1ts engazgement with the teeth of said
quadrant. The counterbalance - weight 50

denressing the arm 28 and drawing down the
connectuw—iod 27, Loclﬂnﬂ' shaft 23 away
from the disk 12, and thetem* throwing the
standards 22 22 in the same direction. ThIS
movement of the standards 22 22 draws the

leasing the f: iction-clutch flom the cable—-
spool “and permitting the rotation of ‘the
same to be readily stopped by means of the
descrived hand-brake or other convenient
means. The spring-catches 462 46® hold the
doors 40 40 open, and thus maintain the
clutch thrown off until it i1s desired to release
the autonmtlc safetv mechanism.

action, which 1s positive and instantaneous
in 1eleusmﬂ' the cable-spool from 1ts oper-
ative connectwn with the engine. I have
shown my invention for the salce of ilfustra-
tion applied to a well-known type of steam
hoisting-engine; but its applicability to. any
type -of engine is self-evident. Its use,
nmoreover, 1s not confined to steam—enﬂ‘mes
but ‘18 udapted to gas’or explosive engines,
electric motois, or any othe character: of
“power mechanism. |
I have shown my invention applied to
| friction-clutches; but it mwy‘ be ‘arranged to

-buclxet may be elevated, the engineer apj )heS'

which 1t is prefelaolv crmded by some ‘con-

of the quadrants until the spunfr—latch 48

thimble 19 outwardly on shaft 7, thereby re-

It is evident from -the abovéd that my-
sefety mechanisim 1s entively automatic in its-

65

70

75
the throttle, as

130

50

95

then throws the released lever 30 toward the
left, rocking shaft 29 in .the same direction,

100

105

110
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alutomai;icall ..frele_;a‘}s:e any form of opera,tive-
connection - ‘between the cable-spool and

power mechanism.

T0

Ihave shown the mechanism in connection
with a vertical mine-shaft in which a bucket

is used as the hoisting-receptacle;-but its use
in connection with a cage or other hoisting-

receptacle is self-evident.

In case of an inclined shaft o‘njl ‘‘slope’ or

a horizontal shaft or ¢ ‘drift,”” where skips or

 mine-cars are used instead.of buckets or

20 .

25

30

cages, it is equally useful,-and its application
is clear to'those skilled in the art. '
Many modifications and ‘variations of

‘mechanism embodying my invention will
‘occur to those skilled in the art, which, how-
“ever, are within the scope of my invention.

I therefore do not wish to limit myself to the

embodiments and. constructions shown; but

I claim, broadly— -
1. In hoists, a
drum controlling said receptacle, power

mechanism, a clutch device Interposed be-

tween said drum and said power mechanism,
locking means for maintaining said clutch
device in its operative
by the said receptacle in passing a given
point automatically releases said clutch and
automatic means for throwing said clutch
into its inoperative position when said lock-
ing means are released. -

2. In hoists, a hoisting—-recéptacle, a cable-

drum controlling said  receptacle, power

“mechanism, a clutch device interposed be-

35

40

45

<o

tween said drum and said power mechanism,

a controller attached to said cluteh device,
locking means adapted to engage said con-
troller and means for automatically throwing
said locking means out of engagement with

said controiler. \ i |

3. In hoists, a hoisting-receptacle, a cable-
drum controlling said receptacle, power
mechanism, a clutch device interposed be-
tween said drum and said power mechanism,
a controller attached to said clutch device,
locking means adapted to engage said con-
troller and means operated by the movement
of said receptacle for throwing said locking
means out of engagement with said controller.

4. In hoists, a hoisting-receptacle, a cable-
drum controlling said receptacle, power

mechanism, a clutch interposed between said |

_drum and said power mechanism, a lever

55

0o

drum controlling

controlling ‘said clutch, a quadrant adapted
to lock said lever stationary and means for |

*

automatically swinging said
engagement with said lever.
5.

mechanism, a clutch interposed between said

drum and said power mechanism, a lever

controlling said clutch, a quadrant adapted

to loek said lever stationary and means oper- |
ated by the movement of said receptacle for |

hoisting-rec'ef)tacl'e, a cable-

{msition, means where- |

“with said lever.

l

1 7. In

- | 0P . vO 10 el
tf[n'hoist-s, a hoisting-receptacle, a-cable- | ver so that said clutch i1s maintained in 1ts’

said receptacle, power ;

ed on

“and adapted to lock

throwin said qﬁadrﬁnt- - o;ut*_‘of'_ engﬁgemeht
6. In hoists, a hoisting-receptacle, a cable-
drum . controlling said receptacle, power

mechanism, a clutch interposed between said
drum and said power mechanism, a lever

. .

controllg, said clutch, a quadrant adapted

for swinimg said pivoted member.

couple said drum to said power mechanism,

acle

65

70

| to lock sad lever stationary, a sector mount-
d id quadrant, a pivoted memniber

‘adapted to engage said sector and means
| operated by the movement of said recept

_ oists, & msti_ng-receptaicle ,' a.; cable- |
drum controlling said .receptacle, ‘power
mechanism, & friction-clutch adapted .to’

S0

a lever contrelling said friction-clutch, a

swinging quadrant adapted to lock said lever

stationary, a sector rigidly mounted.on said

quadrant, a pivoted sector member adapted
to intermesh with said sector, a member In-

terposed 1n the p‘ath of said receptacle and .
adapted to be engaged thereby and operative .
means connecting said last-mentioned mem-

ber and said sector member. .

8. In hoists, 4 hoisting-receptacle, & cable-
drum controlling said receptacle, power
miechanism, & friction-clutch adapted. to

couple said cable-drum and said power .

mechanism, a lever controlling said clutch,
means for normally maintaimng sald lever
in its inoperative position, means for locking

“said lever in its operative position, and means

95

operated by the movement of said receptacle -

for releasing said locking means.

9. In hoists, a hoisting-receptacle, hoist-
inc mechanism controlling said receptacle,

g friction-clutch, a lever adapted to control

said cluteh, a quadrant pivoted at one end
sector rigidly mounted on the free end of

engine-frame -and intermeshing with said

i

said lever in place, a
] 103
s&iq'quagrant , a second sector pivoted to the .

100

first sector, an arm rigidly attached to-said

second sector, means mterposed in the path
of said receptacle and adapted to be en-
gaged thereby and operative means connect-
ing said first-mentioned means and sald arm
whereby the engagement of said first-men-

tioned means by said receptacle throws said.

quadrant out of engagement with said lever.
10. In hoists, a hoisting-receptacle, hoist-

110

115

ing mechanism controlling said receptacle,

a friction-clutch, a lever adapted to control

| said cluteh, a device for autonatically throw- -
quadrant out of | ing said friction-clutch out of its operative,

osition, a quadrant adapted to lock said le-

4

operative position, said quadrant being iv-

12C

oted by one end, a sector rigidly secured to "

the free end of said quadrhnt, a seconid sector.

125

ivoted on the engine-frame and intermesh- "

ing with said first sector, an _
tached tosaid second sector, means mi;elfposed

arm rigidly at-
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inthe path of said receptacle and adap'ted to Signed at Denver, Colorado, this 7th day

be ‘engaged thereby and operative means | of Julyv, 1906.
connecting said first-mentioned means and |

. e > an WILLIAM COOPER,
sald arm whereby the engagement of said | - ' AL | OFE
5 first-mentioned. means by said receptacle | Witnesses:
‘throws said quadrant out of engagement with | =~ M. H. Seukrs,

said lever. | J.R HaLBEMAN.
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