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Patented Feb. 19, 1907.

Application filed July 20,1904, Serial No, 217,418,

Fo all whom it may concern:

Be it known that I, Hexry H. CUTLER, a
citizen of the United States, residing at Mil-
waukee, in the county of Milwaukee and
State of Wisconsin, have invented new and
useful Improvements in Electrically-Con-
trolled Skip-Hoists, of which the following is
a Tull, clear, concise, and exaet description,
reference being had to the accompanying
drawings, forming a part of this specification.

My invention relates to means for auto-
matically stopping load-carrying devices in
approximately the same position irrespec-
tive of the load which the machine may be

-carrying at the time.

1t is particularly applicable to skip-hoists,
ingot-buggies, traveling cranes, &ec. -

TFor the purpose of illustration I have
shown my invention as applied to the operat-
ing machinery of a skip-hoist, preferably
driven by an electric motor. In using a
skip-hoist in rolling-mills for carrying ore,
coke, and other material to the top of the
cupola or steel-converters if the skip runs
over, it will fall into the hopper of the furnace
and cause considerable damage. On the
other hand, if it stops too soon it cannot
dump its load. It is of great importance,
therefore, to stop the same at exactly the
same spot at every trip, irrespective of the
weight of the load being carried. The varia-
tion on the load of a skip-hoist, as the skip-
hoist is adapted to carry coke, which is ex-
tremely light, or iron ore, which is ex-
tremely heavy, makes it impracticable to
rely upon any friction devices for accurately
stopping the skip at the proper point.

To accomplish the object of myinvention, I
automatically slow down the speed of the
skip before the same reaches its final stop-
ping place, thereby destroying the momen-
tum of the skip and permitting the same to
be stopped by means of the ordinary type of
friction-brake.

In the drawings showing the application
of my invention to a skip-hoist, Figure 1 is a
plan view of my device. Fig. 2 is a partial
sectional view of the magnetic clutch em-
ployed in connection with my deivee. Fig.3

is a face view thereof, and Fig. 4 is a dia-
grammatic view of the circuits employed.

In the drawings I have shown a motor 1
for driving a skip-hoist, having keyed to the

shaft thereof a small pinion 2.  Also secured
upon the shaft of the motor is the field of a
single magnetic clutch 3, comprising a back
plate 4, integrally formed with a hub 5, suit-
ably keyed upon the shaft of the armature
member of the motor. To the back plate 4
are secured a pair of rings 6 and 7, the ring
6 carrying inwardly-extending polar projec-
tions 8 and the ring 7 carrying outwardly-
extending polar projections 9, the two sets of
poles being arranged in overlapping positions
and held in position against the back plate 4
by bolts or screws 10. The spaces between
the pole-pieces are filled with non-magnetic
material 11, which may be Babbitt metal or
other equivalent material.

An annular channel is provided in the face
of the back plate 4, and the rings 6 and 7
when placed together form in conjunction
therewith an annular channel for the recep-
tion of the annular winding 12 of the clutch.

Suitably journaled in the independent
bearings 13 and 14 is an independent shaft
15 in alinement with the shaft of the motor,
and keyed upon said shaft 15 is an annular
armature member 16. The armature mem-
ber 16 is of annular form and secured to the
outer periphery of a spring-disk 18, the inner
face of which 1s secured to a flange 19 upon
the hub 20, keyed to the shaft 15. A mag-
net member 17 is loosely mounted upon the
shaft 15 and has formed on the outer pe-
riphery thereof gear-teeth 22. The magnet
member 17 is of the same general construe-
tion as the magnet member 3 and is provided
with an energizing-winding 21. Upon the
opposite end of the shaft 15 is keyed a pinion
23 and a brake-wheel 24, which is adapted to
be engaged by an electrically-controlled fric-
tion-brake 25. A gear-wheel 26, keyed upon
a jack-shaft 27, suitably mounted in journals
28 and 29, is adapted to mesh with the pinion
2. A pinion 30, also keyed upon the jack-
shaft 27, meshes with the gear-teeth 22,
formed on the outer periphery of the magnet
member 17, and a gear-wheel 31, mounted
upon a shaft 32, journaled in the bearings 29
and 33, meshes with the pinion 23. The
winding-drum 34 is mounted upon a shaft
suitably journaled in the journals 35 35 and
has secured thereto a gear-wheel 36, which is
adapted to mesh with a pinion 37, mounted
upon the shaft 32.
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In operating the device it will be seen that
it current be admitted to the energizing-
winding 21 the magnet member 17 will be !
attracted to the armacure 16 and motion will
be transmitted from the motor through the
pinion 2 and gear 26, driving the shacft 27,
which in turn will operate the shaft 15
through the pinion 30 meshing with the gear-
teeth 22. Tho pinion 23 w ill thus be caused
to operate, and through it the shafe 32, driv-
ing the winding- drum 34 through the pinion
37 and gear 36 at a greatly- recuced speod
On the OLhCl hand, if the mi aginet member 12
be energized the shaft 15 will be driven w 1ith-
out the intervention of the gear 26 and pin-
ion 30 at a much higher s )ood therehy in-
creasing the speed of “the w m(lmo drum.

In Tln 4 T have illusarated the electric cir-
cuits and apparatus for couirvolling my de-
vice. A hand-operated switch havi mg the
lever 38, which carries a brush 39, is prov vided
for Lontlollmo the motor aud the respeciive
clutches. The operator’s switch is so de-
signed that when the ski] approaches the
limit of its travel the traveling nue mechan-
ism 40, which is conneeted by a vchain 41 with
engages with one of the
adjusting- dO% 42 or 43, 50 as to deénergize
the 111011—51)00(1 cluteh and ener gize the slow-
speed cluteh.  The further operation of these
operating-dogs will appear hereinafter. Con-
tacts 44, 49 46, and 47 control the cireuit {o
the solenoid-switches 48 and 49, which con-
trol the operation of the high-spe ed and slow-
speed clutches, 1ospcu1\1h The contacts
50 and 51 conirol the circuits through the
solenoid-switches 32 and 53, which control
the operation of the motor. A contact 54 is
connected direcily with one side of the cir-
cuit, whereby the cireuit may be closed
thr ouoh the respective parts by the brush 39
mal\mg contact with the several contacts on
the switch. A solenoid-magnet 55 operates
a pivoted lever 56, whose operation is con-
trolled by the dash’ -pot 37 to close the cireuit
to the several solenoid-switches 58, 59, .60,
and 61, which cut 1n and out the resistance
62 in the circuit of the motor 1, which is of
the usual type, having a shune fleld-w Inding
63 and a series field 64, A brake-solenoid 65
is connected In series with the windings 12
and 21 of the magnetic clutches 3 and 17.

In operation let it Le assumed that the lo-
ver 38 has bean moved to the position shown
in the drawings, in which case the traveling
nut 40 will engage the dog 43 and prevent the
lever from being moved to the right, }‘“rmit—
ting the same, h)\\*“\'n, to be moved farther
to the left.
shown cireuit will be closed through the
lenoid-switeh 52, the circuit Leing traced
from thz main 67 aercss the switch 68,

through conductors 69 and 70 to the contact
54, across the brush 39 to contact 50, con-
ductor 71, through the winding of the solen-

With the lever 38 in the position :
SO-

|
{
1

' main 75.

|
|
|
1
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oid-switech 52, conductor 72, across the
switch 73, which is held normally closed by
the lever 56, and through conductor 74 to the
This energizes the winding of the
solenoid-switch 52 and causes the )latu 76,
sarried ~on the core thereol, to brid ge the con-
tacts 77 and 78 and the plate 79, “carried on
the up])el end of the core of the solenoid , to
bridge the contacts 80 and 81. The circuit
is thﬂn closed through the solenoid-winding
55 and may be tr aced over conductors 82 and
83 to the hub of the lever 56, thence by con-
ductor 84, across the sw iteh 85, conductor
86, thr ough the solenoid-winding, thence by
conductors 87, 88, and 89 to the contact 81,
across the contact-plate 79 to contact 80, and
thence by conductor 74 to the opposite main
75. A second cireuit may also be traced
from the contact 78 through conductor 90 to
the armature of the motor and thence by
conductor 91, through the resistance 62,
conductor 89, 'to contact 81, across the con-
tact-plate 79, to contact S0, and thence to the
opposite main 75 by conductor 74, This
starts the motor to operate with all resistance
in cireuit; but the solenoid 55 being ener-
gized its core will move the sw iteh-arm over
a series of contacts 92, 93, 94, 95, and 96 to
close " the circuit thr ough the energizing-
windings 58, 59, and 61, respectively,
which have one terminal of their windings
respectively connected with the contacts 92,
93, 94, and 95 by conductors 97, 98, 99, and
10() their opposite terminals bemo connected
with the conductor 88. The solenoid-
switehes 58, 59, 60, and 61 are provided with
contact-plates 101, 102, 103, and 104 to
bridge the contacts 105 106 107 108 109 110
111 112, The contact 112 is connected with
one end of the resistance 62, and the contact
111 is connected with the conductor 88,
The coutact 110 1s connected with a seetion
of the resistance 62, while the contact 109 is
connwhd with the conductor 88.  The con-
tacts 108 and 106 are respectively connected
with sections of resistance, while the con-
tacts 107 and 105 are respectively connected
with the conductors 88 and 89. It will thus
be seen that as each solenoid-winding is ener-
eized, thereby bridging the paivs of contacts,
they will serve to cut out a section of the re-
sistance 1n the motor-cireuit.

The core of the solencid-winding 61 car-
ries at its top a contact-plate 113, which
the contacts 114 and 115, th'\w W
providing a switch in the cirenit of the solen-
old-windings 48 and 49, which is nmnm]l\
open until the last sec tlon of resistance Is re-
moved from the motor-circuit. When the
last seetion of resistance has heen removed
from the motor-circuit, this switch is closed,

i and the eircuit through the windings of the

solenoid 48 and 49 may be closed by a fur-
ther movement of the lever 38.  As the lever
38 1s moved farther to the left the cireuit
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through the solenoid-switch 49 is closed, cir-
cuit being traced from the main 67, through
conductors 69 and 70, contact 54, brush 39,
contact 45, conductor 116, switch 117, con-
ductor 118, through the winding of the so-
lenoid 49, conductor 119, contact 115, plate
113, contact 114, conductor 120, conductor
74, to the opposite main 75. This energizes
the winding of the solenoid and causes the
plate 121 to make contact with the contact-
points 122 and 123, thereby closing the cir-
cuit through the windings of the slow-speed
clutch 17, the circuit being traced from the
main 67, through the conductor 69, conduc-
tor 124, across the contact-plate 121, con-
ductor 125, through the windings 21, con-
ductor 125, through the winding 65 of the
solenoid-brake, thereby releasing said brake
and conductor 126, back to the main 75.
The skip is thus started, moving on the slotw-
speed gear, and as the lever is moved farther
to the left the brush makes contact with the
contact-plate 44, thereby opening the circuit
through the slow-speed side of the clutch and
closing the circuit through the winding of the
solenoid 48, the circuit being traced from the
main 67, conductor 68, conductor 69, con-
ductor 70, contact-plate 54, brush 39, con-
tact-plate 44, conductor 127, switch 128,
conductor 129, through the winding of the
solenoid 48 to conductor 119, and thence, as
previously traced, back to the opposite main
75. The winding of the solenoid 48 being
energized, the core thereof will be attracted,
and the contact-plate 130 will bridge the
contacts 131 and 132, thereby closing the
cireuit from the main 67 through conductor
69, conductor 133, contact-plate 130, con-
ductor 134, through the windings 12, con-
ductor 125, through the winding of the solen-
oid-brake 65, conductor 126, to the opposite
side of the cirenit. In this way the winding
12 is energized, and the skip will run at its
highest speed.

When the skip approaches the limit of
its travel, the traveling nut 40 will engage
the dog 42, causing the switch-lever to be
moved in an opposite direction, thereby
first deénergizing the high-speed clutch and
energizing the slow-speed cluteh, bringing
the speed of the skip down to such a degree
that when the slow speed clutch is finally
deénergized by a further movement of the
lever 38 and the friction-brake permitted to
operate the skip may be readily stopped
without danger of its running over and
falling into the hopper. The same move-
ment of the lever which finally deénergizes
the clutch mav be continued to the right far
enough so that the brush 39 will make con-
tact with the contact-plate 51, starting the
motor in a reverse direction, circuit being
closed from the main through the conduc-
tors 69 and 70, contact-plate 54, contact-
plate 51, conductor 135, through the wind-

8

ling of the solenoid 53, and thence by con-
| ductors 72 and 74 to the opposite main
l'75. This energizes the winding of the so-
lenoid 53 and causes the plates 130 and 137
to make contact with the contact-points
138, 139, 140, and 141, respectively, thereby
closing the circuit through the motor in an
opposite direction and causing the same to
reverse. A further movement of the lever
to the right will energize the high and slow
speed sides of the clutch, respectively, and
the skip will be returned to a position for
loading again. In this manner the motor

its contents and have attained full speed in

a reverse direction before the skip is started

in an opposite direction.

l Iaving described my invention, what I
claim as new, and desire to secure by Let-

ters Patent, is—

1. The combination with a driving mech-
anism, of a driven mechanism, a clutch for
conneeting the same having a member driven
at a relatively slow speed and a member
driven in the same direction at a relatively
high speed, a member adapted to engage
either of said members, and automatically-
operated means for causing the operation of
the driven mechanisn through said high-

2. The combination with a driving mech-
anism, of a driven mechanism, a clutch hav-
ing a member driven.at a relatively high
speed and a member driven in the same di-
rection at a relatively low speed, automat-
ically-operated means for causing the oper-
ation of said driving mechanism through
said high-speed and low-speed members re-
spectively, and means to stop the driven
mechanism at a predetermined point.

3. The combination with a driving mech-
anism, of a magnetic clutch to connect the
same with the machinery to be driven, said
clutch having parts connected with said
driving mechanism and adapted to be driven
in the same direction at different speeds, and
a part connected with the driven machinery
and adapted to engage either of said first-
mentioned parts, and automaticall-oper-
ated means to cause sald engageient.

4. The combination with a driving mech-
anism, of a magnetic clutch to connect the
same with the machinery to be driven, said
cluteh having parts geared to the driven
mechanism and driven in the same direction
at different speeds and a part geared to the
machiner7 to be driven and adapted to en-
cage either of said first-mentioned parts, and
automaticall7-operated means to cause said
engagement.

5. The combination with a driving mech-
anism, of a magnetic clutch to connect the
same with the machinerv to be driven, said
cluteh having two members connected with
the driven mechanism and driven in the

may be reversed while the skip is unloading .
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same direction at - different speeds and a
third member connected with the machiner
to be driven and adapted to engage either
of said first-toentioned members, and auto-
maticall7-operated nieans to cavse said en-
gagement.

6. In combination, an electric motor and a
resistance therefor, a plurality of electromag- |
nets adapted to be successively energized to
remove said resistance from circuit step by
step, a movable clement for successively
closing the circuit of said electromagnets,
and electromagnetic means for operating
said movable clement.

7. In combination, an electric motor, and
a resistance therefor, a plurality of electro-
magnets adapted to e successively energized
to remove said resistance from cireuit step
by step, a movable element for successively
closing the circuit of said electromagnets,
and an electromagnet for operating said
movable element.

8. In combination, an electric motor, a re-
sistance therefor, a plurality of electromag-
nets adapted to be successively energized to
remove said resistance from circuit step by
step, a movable element for successively in-
cluding said electromagnets in cireuit, an
electromagnet for operating said movable
element, and a magnetically-operated switch
for closing the circuit through said last-men-
tioned electromagnet.

9. In combination, an electric motor and
a resistance therefor, a plurality of electro-
magnets adapted to be successively energized
to remove sald resistance from eireuit step
by step, a movable element for successively
closing the cireuit of said electromagnets, an
electromagnet for operating said movable
element, and means for closing the eireuit
through the armature of the motor and
through said last-mentioned electromagnet.

10. In combination, an electric motor and
a resistance therefor, a plurality ot electro-
magnets adapted to be successively energized
to remove said resistance from ecireuit step,
by step, a movable element for successively
mmeluding said electromagnets in cireuit, an
electromagnet for operating said movable
element, and a magneticallv-operated switeh
for closing the circuit through the armature
of the motor and through said last-men-
tioned electromagnet.

11. In combination, an electric motor and
a resistance therefor, a plurality of clectro-
magnets adapted to be successively energized
to remove sald resistance from circuit, step
by step, a movalle element for successively |
including said electromagnets in circuit, an :
electromagnet for operating said movable
clement, and a pair of magnetically-oper-
ated switches for controlling the “cireuit
through said motor, and through said second-
mentioned electromagnet.

J
|
I

12. In combination, an electric motor, and |

i said cluteh until all of the res
i remoeved from the motor-cireuit.

844,662

a resistance therefor, a plurality of electro-
magnets adapted to be successively energized
to remove said resistance from circuit step
by step, a movable element for successively
meluding said electremagnets in circuit, a
magnetically-operated switch for controlling
the cireuit through the motor in one direc-
tion, a second magnetically-operated switeh
for controlling the civeuit through the motor
i an opposite direction, said switches being
also adapted to control the circuit through
said electromagnet.

13. In combination, an electric motor and
a resistance therefor, a plurality of electro-
magnets adapted to be successively energized
to remove said resistance from ecircuit step
by step, a movable element for successively
including said eclectromagnets in cireuit, a
pair of magnetically-operated switches for
controlling the cireuit through the motor,
and through said second-mentioned electro-
magnet, and a switch for controlling the cir-

cuit through the magnets of said magnetic

I switches.

14. In combination, an electric motor and
a resistance therefor, a plurality of electro-
magnets adapted to he successively energized
to remove said resistance from cireuit step
by step, a.movable element for successively
imcluding said electromagnets in circuit, &
pair of electromagneticallv-operated switches
for controlling the cireuit through the motor,
and through said second-mentioned electro-
magnet, and an automatically - operated
switch for controlling the civeuit through the
magnets  of  said magnetically - operated
switches.

15. In combination, an electric motor, and
a resistance therefer, a magnetic chuteh, a
plurality of electromagnets adapted to be
successively energized to remove said resist-
ance from cireuit step by step, and means to
prevent the closing of the cireuit through
said clutch until all of the resistance has heen
removed from the motor-cireuit.

16. In combination, an electric motor and
a resistance therefor, a magnetic cluteh, a
plurality of electromagnets adapted to be
successively eneroized, to remove said resist-
ance from cireuiec step by step, and means
controlled by one of said electromagnets to
prevent the closing of the cireuit through
tance has heen

17. In combination, an electric motor and
a resistance therefor, a plurality of magnetic
clutches, a plurality of electromagnets adapt-
ed to be successively energized to remove
said resistance from circuit step by step, a
movable element for successively meluding
said electromagiets in cireuit, and means for
preventing the clesing of the cireuit to said
clutches until all of the resistance has been

i removed from the moter-cireuit.

18. In combination. an electric motor and
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a resistance therefor, a plurality of magnetic
clutches, a plurality of electromagnets adapt-
ed to be successively emergized to remove
said resistance from circuit, step by step, a
movable element for successively including

said electromagnets in circuit, and means op-
erated by one of said electromagnets for pre- |

venting the closing of the circuit to said
clutches until all the resistance has been re-
moved from the motor-circuit.

19. In combination, an electric motor and
a resistance therefor, a magnetic clutch, a
plurality of electromagnets adapted to be
successively energized to remove said resist-
ance from circuit step by step, and a switch
controlling the circuit through said clutch
and adapted to be closed only after all of the
resistance has been removed from the mo-
tor-circuit.

20. Tn combination, an electric motor and
a resistance therefor, a magnetic clutch, a
plurality of eectromagnets adapted to be
successively energized to remove said resist-
ance from circuit step by step, a switch con-
trolling the cireuit through said cluteh, and
adapted to be closed by the last of said elec-
tromagnets, whereby the circuit through the
clutch will not be closed until all of the re-
sistance has been removed from the motor-
circuit.

21. In combination, an electric motor and
a resistance therefor, a plurality of magnetic
clutches, a plurality of electromagnets adapt-
ed to be successively energized to remove
said resistance from circuit step by step, a
movable element for successively inc uding
said electromagnet in ecircuit, a switch con-
trolling the circuit to said clutches and
adapted to be operated only when all of the
resistance has been removed from the motor-
circuit. .

22. In combination, an electric motor and
a resistance therefor, a plurality of magnetic
clutehes, a plurality of electromagnets adapt-
ed to be successively energized to remove
said resistance from circuit step by step, a
movable element for successively including
said electromagnets in circuit, and a switeh
controlling the cireu t through said ¢ utches
and adapted to be operated by the last of
said electromapnets, whereby the circuit to
said elutehes will not be closed until all of the
resistance has been removed from the motor-
circuit.

23. In combination, an electric motor, and
a resistance therefor, a magnetic clutch, a
plurality of eleciromagnets adapted to be
successively energized to remove said resist-
ance from circuit step by step, a movable ele-
ment for successively including said electro-
magnets in circuit, a maghetically-operated
switch for controlling the circuit through
said clutch, and an automatically-operated
switch for operating the circuit through the
magnet of said magnetically-operated switch.

S

24. In combination, an electric motor and
a resistance therefor, a plurality of electro-
magnets adapted to be successively ener-
gized to remove the said resistance from cir-
cuit step by siep, a plurality of magneiic
clutches, a pluralivy of magnetically-operated

switches for controlling the circuit vo said

clutches, and an automatically-operated
switch for controlling the circuit through
the magnets of said magnetically-operaied
switches.

25. In combination, an electric motor and
a resistance therefor, a plurality of electro-
magnets adapted to be successively energized
to remove said resistance from circuit step by
step, a movable element for successively in-
cluding said electromagnets in circuit, a plu-
rality of magnetic clutches, a plurality of
magnetically-operated switches for control-
ling the circuit through said clutches, means
for preventing the closing of the circuit
through said clutches before all of the resist-
ance has been removed from the motor-cir-
cuit, and a switch for controlling the circuit
through the magnets of said magnetically-
operated switches.

26. In combination, an electric motor and
a resistance therefor, a plurality of electro-
magnets adapted to be successively ener-
gized to remove said resistance from circuit
step by step, a movable element for suc-
cessively including said electromagne(s in
circuit, a plurality of magnetic clutches, a
plurality of magnetically-operated switches
controlling the circuit through said clutches,
means operated by one of said electromag-
nets for preventing the closing of the cireuit
through said clutches before all of the resist-
ance has been removed from the circuit, and
a switch for controlling the circuit through
the magneis of said magnetically-operated
switches.

27. In combination, a motor and a resist-
ance therelor, a plurality of electromagnets
adapted to be successively energized to re-
move said resistance from circuit step by
step, a movable element for successively in-
cluding said resistance in circuit, an electro-
magnet for controlling said movable element,
a plurality of electromagnetic switches for
controlling the cireuit through the motor and
through said eleciromagnet, .a pluralivy of
magnetic clutches, a plurality of electromag-
netic switches conirolling the circuit through
said clutches, and a switch for controlling
the circuit through said motor-controlling
switches and through said clutch - controlled
switches.

28. In combination, an electric motor and
a resistance therefor, a plurality of electro-
magnets adapted to be successively included
in circuit to remove said resistance step by
step, a movable element for successively in-
cluding said electromagnets in circuit, a plu-
rality of magnetically-operated switches for
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controlling the cilcuiL through said miotor,
and muouo}‘ said eleulomwhm, a ')huqlhy
of magneuc cluieh es, a pluralicy of magnetic
b\\lLChCS for conwroliing the cucuu Llnouah

said CJLIL(iLCS} a switch for concrollin 2 LHO cir- |

cuit through said motor-conirolling S\\ itches,
and said cluich-cont rolling swicches, and

means operaced by one of said resistance-op-
eraving eleciromagnes for prevenung the op-
to eration of said cluiches before all of the re- }

! sistance of said motor has been removed fron

said circuis.

In witness whereof [ have hereunto sub-
seribed my name in the presence of two wit-
1esses.

HENRY H. CUTLER.
Witnesses:

FrEDERIC S. WiLnorr,
Norarax (. Basserr.




