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5o is a face view thereof, and Fig. 4 is a 
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to (// 7th OT), it in?ti / conce77. 
Be it known that I, HENRY 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 full, clear, concise, and exact 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. It is particularly applicable to skip-hoists, 
ingot-buggies, traveling cranes, &c. 

For 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 my invention, 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- and 33, meshes with the pinion 23. 

Fig. 3 ployed in connection with my delivce. i 
Cl8 

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 5 
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 
6 carrying inwardly-extending polar projec 
tions S and the ring 7 carrying outwardly 
extending polar projections 9, the two sets of 
poles being arranged in overlapping positions 

5 
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and held in position against the back plate 4 65 
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 7 

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. 

C 

Suitably journaled in the independent 75 
bearings 13 and 14 is an independent shaft 
15 in a linement with the shaft of the motor, 
and keyed upon said shaft 15 is an annular 
armature member 16. The armature men 
ber 16 is of annular form and secured to the 8o 
outer periphery of a spring-disk 18, the inner 
face of which is 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- 85 
riphery thereof gear-teeth 22. The magnet 
member 17 is of the same general construc 
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 

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 
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upon a shaft 32, journaled in the bearings 29 Ico 

adapted to mesh with a pinion 37, mounted Io5 
upon the shaft, 32. 
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In operating the device it will be seen that 
if current be admitted to the energizing 
winding 21 the magnet member 17 will be 
attracted to the armature 16 and motion will 
be transmitted from the motor through the 
pinion 2 and gear 26, driving the shaft 27, 
which in turn will operate the shaft 15 
through the pinion 30 meshing with the gear 
teeth 22. The pinion 23 will thus be caused 
to operate, and through it the shaft, 32, driv 
ing the winding-drum 34 through the pinion 
37 and gear 36 at a greatly-reduced speed. 
On the other hand, if the magnet member 12 
be energized the shaft 15 will be driven with 
out the intervention of the gear 26 and pin 
ion 30 at a much higher speed, thereby in 
creasing the speed of the widing-drum. 

In Fig. 4 I have illustrated the electric cir 
cuits and apparatus for cointrolling my de 
vice. A hand-operated switch having the 
lever 3S, which carries a brush 39, is provided 
for controlling the motor and the respective 
clutches. The operator's switch is so de 
signed that when the skip approaches the 
limit of its travel the traveling nu mechain 
ism 40, which is connected by a chain 41 with 
the Windlijng-drunn, engages with One of the 
adjusting-dogs 42 or 43, so as to definergize 
the high-speed clutch and energize the slow 
speed clutch. The further operation of these 
operating-dogs will appear hereinafter. Con 
tacts 44, 45, 46, and 47 control the circuit to 
the solenoid-switches 4S and 49, which coin 
trol the operation of the ligh-speed and slow 
speed clutches, respectively. The contacts 
50 and 51 control the circuits through the 
solenoid-switches 52 and 53, which control 
the operation of the motor. A contact 54 is 
connected directly with One side of the cir 
cuit, whereby the circuit may be closed 
through the respective parts by the brush 39 
making 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 57 to close the circuit 
to the several solenoid-switches 5S, 59, 60, 
and 61, which cut in and out the resistance 
62 in the circuit of the motor 1, which is of 
the usual type, having a shunt field-Winding 
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 be assumed that the la 
ver 3S has been 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, permit 
ting the same, however, to be moved faither 
to the left. With the lever 3S in the position 
shown circuit will be closed through the so 
lenoid-switch 52, the circuit being traced 
from the main 67 across the switch 6S, 
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 
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oid-switch 52, conductor 72, across the 
switch 73, which is held normally closed by 
the lever 56, and through conductor 74 to the 
main 75. This energizes the winding of the 
solenoid-switch 52 and causes the plate 76, 
carried on the core thereof, to bridge the con 
tacts 77 and 7S and the plate 79, carried on 
the upper end of the core of the solenoid, to 
bridge the contacts S0 and S1. The circuit 
is then closed through the solenoid-winding 
55 and may be traced over conductors S2 and 
S3 to the hub of the lever 56, thence by con 
ductor S4, across the switch S5, conductor 
S6, through the solenoid-winding, thence by 
conductors S7, SS, and S9 to the contact S1, 
across the contact-plate 79 to contact S0, and 
thence by conductor 74 to the opposite main 
75. A second circuit may also be traced 
from the contact 7S through conductor 90 to 
the armature of the motor and thence by 
conductor 91, through the resistance 62, 
conductor S9, to contact S1, 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 circuit; but the solenoid 55 being ener 
gized its core will move the switch-arm over 
a series of contacts 92, 93, 94, 95, and 96 to 
close the circuit through the energizing 
windings 5S, 59, 60, and 61, respectively, 
which have one terminal of their windings 
respectively connected with the contacts 92, 
93, 94, and 95 isy conductors 97, 9S, 99, and 
100, their opposite terminals being connected 
with the conductor SS. The solenoid 
switches 5S, 59, 60, and 61 are provided with 
contact-plates 101, 102, 103, and 104 to 
bridge the contacts 105 106 107 10S 109 11() 
111 112. The contact. 112 is connected with 
one end of the resistance 62, and the contact 
111 is connected with the conductor SS. 
The contact 11 () is connected with a section 
of the resistance 62, while the contact 109 is 
connected with the conductor SS. The con 
tacts 10S and 106 are respectively connected 
with sections of resistance, while the con 
tacts 107 and 105 are respactively connected 
with the conductors SS and S9. It will thus 
be seen that as each solenoid-Winding is ener 
gized, thereby bridging the paii's of contacts, 
they will serve to cut out a section of the re 
sistance in the motor-circuit. 
The core of the solenoid-winding 61 car 

rics at its top a contact-plate 113, which 
bridges the contacts 114 and 115, thereby 
providing a switch in the circuit of the solen 
oid-windings 4S and 49, which is normally 
open until the last saction of resistance is re 
moved from the motor-circuit. When the 
last section of resistance has been removed 
from the motor-circuit, this switch is closed, 
and the circuit through the windings of the 
solelloid 4S and 49 may be closed by a fur 
their movement of the lever 3S. As the lever 
3S is moved farther to the left the circuit 
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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 17, 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 slow 
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 4S, 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 12S, 
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 
circuit 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 circuit. 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 de&nergizing the high-speed clutch and 
energizing the slow-speed clutch 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 definergizes 
the clutch may 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 

f 

ing of the solenoid 53, and thence by con 
ductors 72 and 74 to the opposite main 
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 
R skip will be returned to a position for 
loading again. In this manner the motor 
may be reversed while the skip is unloading 
its contents and have attained full speed in 
a reverse direction before the skip is started 
in an opposite direction. 

Having 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 
connecting 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 rechanism through said high 
speed and low-speed members respectively. 

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 
Imechanisin 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 in eans to cause said engagement. 

4. The combination with a driving mech 
anism, of a ragnetic clitch to connect the 
same with the machinery to be driven, said 
clutch having parts geared to the driven 
mechanism and driven in the same direction 
at different speeds and a part geared to the 
Imachiner, to be driven and adapted to en 
gage either of said first-nientioned parts, and 
automaticall-operated means to cause said 
engagement. 

5. The combination with a driving mech 
anism, of a magnetic clutch to connect the 
same with the machiners to be driven, said 
clutch having two members connected with 
the driven mechanism and driven in the 
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same direction at different speeds and a 
third member connected with the achiner 
to be driven and adapted to engage either 
of said first-centioned inleinbers, and auto 
naticall-operated eans to cause 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 element for successively 
closing the circuit of said electromagnets, 
and electromagnetic means for operating 
said movable element. 

7. 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 
closing the circuit of said electromagnets, 
and an electromagnet for operating said 
movable element. 

S. 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 circuit, 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 said resistance from circuit step 
by step, a movable element for successively 
closing the circuit of said electromagnets, an 
electromagnet for operating said movable 
element, and means for closing the circuit 
through the armature of the motor and 
through said last-mentioned electromagnet. 

10. 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 
including said electromagnets in circuit, an 
electromagnet for operating said movable 
element, and a magnetically-operated switch 
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 electro 
magnets adapted to be successively energized 
to remove said resistance from circuit, step 
by step, a movable element for successively 
including said electromagnets in circuit, an 
electromagnet for operating said movable 
element, and a pair of magnetically-oper 
ated switches for controlling the circuit 
through said motor, and through said second 
mentioned electromagnet. 

12. In conubination, an electric motor, and 
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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 
including said electromagnets in circuit, a 
magnetically-operated switch for controlling 
the circuit through the motor in one direc 
tion, a second magnetically-operated switch 
for controlling the circuit through the motor 
in 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 circuit step 
by step, a movable element for successively 
including said electromagnets in circuit, a 
pair of magnetically-operated switches for 
controlling the circuit through the motor, 
and through said second-mentioned electro 
magnet, and a switch for controlling the cir 
cuit through the magnets of said magnetic 
switches. 

14. 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 
including said electronagnets in circuit, a 
pair of electromagnetically-operated switches 
for controlling the circuit through the motor, 
and through said second-in entioned electro 
magnet, and an automatically - Operated 
switch for controlling the circuit through the 
magnets of said magnetically - operated 
Switches. 

15. 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 means to 
prevent the closing of the circuit through 
said clutch until all of the resistance has been 
removed from the motor-circuit. 

16. 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 meals 
controlled by One of said electromagnets to 
Crevent the closing of the circuit through 
said clutch until all of the resistance has been 
removed from the motor-circuit. 

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 including 
said electromagnets in circuit, and means for 
preventing the closing of the circuit to said 
clutches until all of the resistance has been 
l'enhoved from the motor-circuit. 

1S. 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 energized 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. 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, a Switch con 
trolling the circuit, through said clutch, 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 including 
said electromagnet, in circuit, 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 
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 including 
said electromagnets in circuit, and a SWitch. 
controlling the circut through said cutches 
and adapted to be operated by the last of 
said electromagnets, whereby the circuit to 
said clutches 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 electromagnets 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 magnetically-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 step, a plurality of magnetic 
clutches, a plurality of magnetically-operated 
switches for controlling the circuit to said 
clutches, and an automatically-operated 
Switch for controlling the circuit through 
the magnets of said magnetically-operated 
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 electromagnets 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 circuit 
through said clutches before all of the resist 
ance has been removed from the circuit, and 
a switch for controlling the circuit through 
the magnets of said magnetically-operated 
switches. 

27. In combination, a motor and a resist 
ance therefor, 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 circuit through the motor and 
through said electromagnet, a plurality of 
magnetic clutches, a plurality of electromag 
netic switches controlling 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 circuit through said motor, sistance of said motor has been removed from 
and through said electromagnet, a plurality said circuit. 
of magnetic clutches, a plurality of magnetic In witness whereof I have hereunto sub 
switches for controling the circuit through scribed my name in the presence of two wit 

5 said clutcies, a Switch for controlling the cir- inesses. 
cuit through said motor-controlling switches, Nov 1 d 
and said clutch-controlling Switches, and HENRY H. CUTLER 
meains operated by Ole of said resistance-op- Witnesses: 
erating electromages for preventing the op- FREDERIC S. WILHOIT, 

to eration of said clutches before all of the re- NORMAN C. BASSETT, 

  


