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Application filed October 16, 1908, Serial No. 177,288,

Pa,tente_d July 25, 1906.

To all whom it Ml CONCETTL:
Be it known that 1, Joun MCGEORGE a c1ti-

zen of the United States residing in bleveland |

Ohio, haveinvented certain Improvements in
Speed Controlling Devices for Hoisting Ma-
‘chinery, of Wthh the following is aspemﬁca—
- tion.

My 1invention relates to certain improve-
ments 1n systems designed to operate auto-
- matically to hoist and lower skipsor buckets—

as, for example, in connection with the charg-

1ing of blast-furnaces.

The object of the invention is to provide a
relatwelv simple system which while operat-
Ing to a great extent mechanically shall start
a load fr om rest, bring 1t up to full speed, and
then bring it to rest with a minimum ex-
pendltme of energy as well as with a mini-
mum strain on the hoisting apparatus.

A further object of the invention 1s to
provide mechamsm operated as above noted
which may be driven by a continuously-oper-
ating motor.

These objects I attain as hereinafter set
torth, reference being had to the accompany-
ing dI&WIDO’S 1n Whlchwﬁ

qure 1 is a side elevation of the appara-

system. Hig.
2 is an end elevatlon of the mechamam shown'

tus constituting my improved

in Kig. 1. Fig. 8 is an end view, partly in
sectlon showmo' the detail construction of

one of the magnetic clutches and of a portion

of the gearing. Fig. 4 is a diagrammatic
view 1llustra,t1n0‘ the electucal connhections of

the clutches, br a,ke and automatic switch em-

ployed in my new System
- Intheabove drawings, A illustrates the mo-
tor for providing the motive power of the ap-
paratus, and while this is shown as an elec-
trical machine 1t is to be understood that it
may be replaced by any desired form of the
continuously-operating motor,such as a steam-
engine, water-wheel, or gas-engine. The
armature -shaft of the electric motor illus-
trated is provided with a beveled pinion «, and
this mesheq Wlth two independent beveled
- gears ¢ and ¢°, which are loosely supported
~ upon a shaft B. This shaft is carried in suit-
- able bearings, as shown; and has keyed to it
twoelectromagnetic clutches b and d’, by which
elther of the gears ¢’ or ¢ may be Opera,twely
connected to sa,ld shaft B. A train of gears
- composed of toothed wheels 1, 2, 3, and 4

'spmdles e .

operatlvely wnnect the shaft B with a shaft
C, upon which is loosely carried a hoisting-
drum C’ of the well-known form.

The shatft B has fixed to it a braking-disk

*, having a brake-band actuated from an elec-
tromagnet 0°, this device being of such a na-
ture that a Welo‘ht b* contmnally tends to cause
the brake- band to grip the disk, which tend-
ency is overcome by the electromagnet as long
as this latter is supplied with a sultable cur-
rent.

There is upon one end of the shaft Ba frlc-
tion-disk 4°, adjacent to which is a shaft D,
having Splmed to1t a wheel &, movable towar d

~and from the center of said fr 1ction-disk and

so placed that its periphery bears upon the
plane surface of said disk. A lever-arm o',
fixed to a shaft ¢, en gages the slidable wheel
d, so that as said- shaft 3 1s turned said wheel is

moved upon 1ts supporting-shaft D toward or

from the center of the disk 4*. For the pur-
pose of actuating the shaft ¢* a pinion-¢ is
provided, which is keyed to the Shatt C, and
this meshes.with the toothed wheel ¢/, havmw

a cam race, as indicated in dotted lmes, in Fw‘

tat & A roller d*, carried on an arm d°, is
in engagement Wlth sald cam-race, and S&Id
arm is fixed to the shatt d>.

As shown in Fig. 3, the hmstmo*-drum C
has bolted to 1t a beveled oear- ~wheel ¢’, and
the shaft C hdS keyed to it a similar beveled
gear-wheel ¢', while between this latter and
the gear-wheel of the hoisting-drumisa worm-
wheel I, loosely supported upon the shaft C
and carrying three beveled pinionse,supported
so as to be free to rotate upon radially-placed
These pinions mesh both with
the gear-wheel ¢" and with the gear-¢*, and
a wormd°, carried by the shaft D, meshes with
the worm—wheel E.

There is upon the gear-wheel ¢’ a pro;[ectlon
¢’, so placed as to. perlodlca,lly engage a piv-
otally placed switch-arm 7, belono*mo* to a

switch ¥, suitably supported on the tounda.—

tion of the structure. This switch, as shown

1n Figs. 1 and 4, consists of three plates ar

77, and Nar arranwed on two concentric arcs,
so that while the switch-arm 7 always re-
malns in contact with the plate 7° it will en-
gage elther of the contact-plates 7' or /%, ac-
cordmu* as 16 1s moved to one or the other
side of its mid- -position. While I preferably
employ the form of electrlc switch shown in




the drawings, it is to be understood that by |

the term ‘‘switch,” as used in the claims, 1

desire to include any device for controlling

the flow of currenttotheapparatus described.
The magnet ®of the brake or holding device
has one of its ends connected to -one of the

current-supply mains ¢, while its other ter-

minal is connected to a wire extending be-

tween the magnets of the electrical clutches

b and &', a second terminal of one of these

clutches, as b, being connected to the switeh-

plate 7* of the switch F, while the free ter-
minal of the magnet J' is connected to the
switch-plate 7.

Inoperation the motor A continually rotates .
the beveled pinion «, and consequently also .

turns both of the beveled: gears «’and @,
though in opposite ‘directions. ' In starting
the device the switch-arm 7 ismoved by hand

from its central position, so that 1t forms

electrical connection, for example, between

the contact-plates /° and f*, current being
then permitted to flow from the main ¢

~ through the switch-arm /' to the magnet of

the clutch &, through the brake-magnets 4*

and back to the main ¢. This results in the

weight §* being lifted, so as to cause the brake-

band to release the disk /”and simultaneously
clutches the beveled gear-wheel &’ to the shaft

B. Poweristhen transmitted from said shaft

through the train of gears 123 4 to the shatt

C and to the bevel gear-wheel ¢, keyed
The friction-disk #° is also rotated:
by the shaft B and in turn causes rotation ot

“thereon.

the shaft D ata relatively high speed-through
the medium of the wheel &, which 1n Fig. 3

is shown as bearing on the. surface of said

friction-disk  at a point relatively distant

from the center thereof. Revolution of the
shaft D turns the worm-wheel I through the
medium of the worm °, and by proper de-:
sign said worm-wheel will turn in :the -same:

direction as that of the beveled gear-wheel ¢'.
With suitable proportioning of-the various

‘parts the worm-wheel may be given such a |

rate of rotation that thebeveled pinion ¢, car-

ried thereby, will simply roll upon.the bevel-
oear ¢, and consequently no motion will be

transmitted to the hoisting-drum C'. @ It will

be seen from Fig. 1, however, that as the
toothed wheel ¢ is turned the cam-race ¢

causes the arm ¢° to be moved outwardly or

toward the periphery of sald:gear, thereby

turning the shaft ¢* and through it the arm
d'. so as to move the wheel ¢ toward the cen-

ter of rotation of the friction-disk &°. = This

naturally results in a slowing down of the
speed of rotation of the shatft D, and conse-

quently also of the worm-wheel E, so by the
time the wheel ¢ 1s at the center of the fric-
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from Fig. 1 that a-great portion of the cam-
race & is concentric with the center of rota-

_tion of the gear-wheel ¢, so that the wheel &
is at the center of the friction-disk, with the

worm - wheel B held from revolution for a
relatively long though predetermined time.
Finally, however, -the position. of the cam-

‘race is changed so as to again swing the arm

d? toward the center of revolution of.the gear-
wheel ¢, thereby again returning the wheel &'
to engagement with the periphery of the fric-
tion-disk and gradually speeding up the worm-
wheel ¢ from-a condition of rest until 1t turns
at-such a rate:that no motion is transmittecd
from the gear-wheel ¢* tothe gear-wheel ¢,
the hoisting-drum: being -gradually. brought
to a position of rest. :Just prior to complete

cessation of the movement of the hoisting-

drum the projection ¢® on the gear-wheel ¢

engages the.switch-arm f.and:returns it to
| its central or-inactive. position,.thus releasing
the: clutch & on the bevel-gear ¢ and:simul-
taneously: demagnetizing:.the -brake-magnets

b*. with the result that. the weight 5° is-per-
mitted to act and apply the brake-band to the
brake-disk, thereby preventing further rota-
tion either of :the.shaft B.or of the shaft C,

-which is -geared thereto. - Motion: of the

switch-arm #.in the opposite.direction: ener-

gizes the magnet of:-the:clutch & and simul-

tanecously releases:the brake, so that the above

cycle of operations is repeated, the drum C/,
. however, being turned in the opposite-direc-
tion from that previously: deseribed.

From the above it will be seen that 1:am

enabled to-operate from a constantly-running
‘motor a hoisting -drum which is- gradnally

speeded up to a maximum velocity; at which
it is:maintained for a: predetermined :time,

after which said drum is automatically slowed
“down; the motor being then disconnected and
the drum held from. turning. These opera-
tions -are accomplished by the employment of

relatively simple mechanical structures and
without complexity of electrical apparatus or
wiring such as has-hitherto-been-.considered
necessary.

I claim as my invention—

1. The combination of a-continuously-op-
erating motor, a structure driven thereby, a
switch, an electrically-actuated: clutch 1 cir-
cuit with the switch and connecting:said mo-

tor with the driven structure, a. brake, and
| automatic means operated- from:said driven
structure constructed to mechanically actuate

the switch to -effect -the. action of the cluteh
and of :the brake, substantially as described.

2. The ‘combination of a motor, a driven
structure; means including a clutch: for con-

necting isaid structure-and the motor; and

tion-disk the worm-wheel 1s prevented from
moving and the hoisting-wheel C' 1s turned,
- through the medium of the pinions ¢ and of -

means for automatically varying the speed of
the driven structure independently of: the
motor, a brake and electrical:apparatus:for

the bevel-gear ¢, at the same speed as that of.
the bevel gear-wheel ¢'. It will be noted:

controlling: the clutch:and the brake, with
means actuated. by the motor for:operating
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sald electrical apparatus, substantially as de-
scribed. R o

3. The combination of a motor, a driven
structure, means including a cluteh for con-
necting said structure to the motor, a brake
constructed to retard movement of the driven
structure at any point of its operation, an
electric switch having automatic controlling
means actuated -from the motor, and connec-
tions between the switch, the clutch and the
brake arranged to cause release of the clutch
and 1mmediate application of the brake when

the switch is operated, substantially as de-

scribed. - | |

4. The combination of a motor, a driven
structure, means including a magnetic clutch
for connecting said two members, an electro-
magnetic brake constructed to retard move-
ment of the driven structure immediately
upon the cessation of current-flow, a switch
connected to the clutch and the brake, with
means for automatically operating the switch

to cause release of the clutch and the subse-

quent 1mmediate application of the brake,
substantially as described.
5. The combination of a motor, a driven

structure, means including a plurality of mag-

netic clutches for connecting said two mem-
bers, an electromagnetic brake, and a switch
in circuit with the clutches and the brake,
sald driven structure including a part placed
to open the switch after said structure has
been operated to a predetermined extent, with
means for changing the speed of the driven
structure relatively to the speed of the mo-
tor, substantially as described.

6. The combination of a motor, a driven
structure, means including a clutch and dif-
ferential gearing for operatively connecting
sald two members, means for applying and

releasing said clutch, and an automatically-

operating device acting upon said differential
gearing to vary the speed of the driven struc-

ture, substantially as described.

7. The combination of a continuously-op-

erating motor, a structure to be driven, means

including differential gearing connecting said
two members, with means operative upon
said differential gearing for varying the speed
of said driven structure, an electromagnetic

clutch, a brake, and an electrical device for
stmultaneously causing operation of the cluteh

and application of the brake, substantially as

described. _ o _

8. The combination of a motor, a driven
structure, a shaft connected to said structure,
two wheels loosely carried thereon and driven
in opposite directions by the motor, a pair of
magnetic clutches for respectively connecting

either of said wheels to the shaft, an electro-

3

magnetic brake, an electric switch in circuit
both with the clutches and with the brake,
with means operated by the motor for con-
trolling the switch, substantially as described.

9. The combination of a continuously-oper-
ating motor, with a structure driven thereby,

a clutch connecting the motor and the driven

structure, a switch in circuit with said clutch
and constructed to be actuated by some por-
tion of the driven structure, with means for
varying the speed of the driven structure rela-
tively to that of the motor, substantially as
described.

10. The combination of a continuously-op-

erating motor, a structure driven therefrom,

mechanism connecting the driven structure
and the motor including a magnetic clutch,
an automatic switch in circuit with said clutch,
with mechanism automatically actuated by the
driven structure for varying the speed of the
same Independently of the motor, substan-
tlally as described. | |

11. The combination of a continuously-op-
erating motor, a driven structure, mechanism
connecting said two members including a mag-

‘netic clutch, a switch for controlling said

clutch, a-wheel provided with a cam-surface
and actuated from the motor, an arm having
a portion 1n engagement with the cam-surface,
and mechanism connected to said arm whereby
the speed of the driven structure is automat-
ically varied as the wheel having the.cam-sur-
face is turned, substantially as described.

12. The combination of a motor, a driven
structure, with mechanism connecting said
two members including a magnetic cluteh,

differential gearing, a friction-wheel and a

friction-disk, with means for controlling the
operation of the clutch, and a device for auto-
matically varying the position of the friction-
wheel relatively to the friction-disk, substan-
tially as desecribed. ' |

13. The combination of a motor, a driven
structure, differential gearing interposed be-

tween sald structure and the motor, means

including a pair of magnetic clutches for op-
erating said driven structure in either direc-
tion at will, means for controlling the actua-
tion of sald clutches, with automatically-oper-
ated mechanism operative upon the differen-

tial gearing for varying the speed of thedriven

structure independently of that of the motor,

-substantially as described.

- Intestimony whereof 1 havesigned my name
to this specification in the presence of two sub-

scribing witnesses. | .
'  JOHN McGEORGE.
- Witnesses: * o

C. W. ComsTock,
HerBerT P. GLIDDEN.
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