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To all whom it may concern: o

Be it known that I, Ray C. NewnoUSE,
a citizen of the United States of America,
residing - at Wauwatosa, in the county of
Milwaukee and State of Wisconsin, have
invented -a certain new -and useful Improve-
ment in Systems -of .Control, of which the
following 1s ‘a specification.

My invention relates to electrically oper-
ated-skip hoists. o
Tt is the object of my inverition to provide
a skip hoist, -for hoisting stone, coal, ore,

- ete., which is normally completely auto-
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matic in its operation but may be manually
controlled when desired.

In-attaining this object, T have provided
a system involving a number of novel fea-
tures. The movement of the skips is prefer-
ably obtained by an electric motor, and the
motor is controlled by the closing of the
gate-of the bin from which the material to
be hoisted is suppliéd to the skip at the bot-
tom of the hoist, The automatic operation
of the motor is always in the proper direc-
tion to raise the loaded skip and lower the
empty skip, the motor being reversible for
this purpose. The closing of the'bin gate
oceurs when the load in the skip at the bot-
tom of the hoist reaches a predetermined
value. The: closing of the bin gate is also
manually controlled irrespective of the load
in'the skip. Although: the operation is nor-
uially entirely automatic, the operator may
at any time assume control and obtain any
desired movement of the skips within theip
limits of movement. ‘There are- also pro-
vided a nimber of sifety devices.

The broad -features of my invention are
claimed -in my copending application, Ser.
No. 696,107, filed May 9, 1912, (Patent
1,219,761, Mar. 20, 1917;) of-which the pres-
ent application is-a division, and in my co-
pending application, Ser. No, 633,798, filed
June 17, 1911 (Patent 1,207,983, Dec. 12,
1916). Further, certain features of the
electrical operation and control of the hoist
system -of this application ate introduced

- In my copending application, Ser. No,

50

123,788, filed ' Oct. 2, 1916, which is a di-
vision-of my application, Ser. No. 633,798,
filed June 17, 1911, :

The. various novel features of my inven-
tion will appear from: the - description and

drawings, and will be particularly pointed
out in the claims. :

The single figure of the drawing shows
diagrammatically one embodiment of my
invention, ,

The two skips 10 and 11 operate on the
usual tracks 12, these tracks 12 being ar-
ranged so that the skips pass each other
without interfering and yet each skip when
at the bottom of the hoist occupies substan-
tially the same place as does the other skip
under the same circumstances. The oper-
ating cable or cables 13 extend in the ustial
manner around the winding drum 14, and
its ends are fastened to bails 15 pivoted to
the skips near their rear ends. This man-
ner of pivoting the bails 15 allows the auto-
matic tipping of the skips as they reach
the top.  To obtain this tipping, the rear
axle of each skip is provided with addi-
tional wheels 17, which engage the auxiliary
track 18 when the skip is at the top of
the hoist. As a skip approaches the top, its
front axle follows the curved upper end
of the main track 12, while its rear axle
follows the auxiliary track 18, the skip be-
ing thus automatically dumped; the skip 11
is shown dumping. N
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The hoisting drum 14 is operated by the |

motor 20, preferably being directly ~con-
nected thereto. This motor may be of any
desived type, being shown as an induction
motor of the wound rotor type. Its pri-
mary cireuit is supplied from a three-phase
line 21, through a circuit-hreaker 22 and a
reversing switch 23. The cireuit-breaker 22
is biased. to open position, but is held in
closed position by a-latch 24. The latch in
turn “is biased to unlatching position, but
is held-in'latching position by a solenoid 25
letated in a circult which, under normal
conditions, is always closed. The circuit
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of this solenoid may be called an ‘emergéncy

control circuit. Upon-the denergization of
the solenoid 25, for any reason, the circuit-
Lreaker 22 opens. . The reversing switch 23
is preferably of the oil immersed, double-
throw, multiple type, and is biased to open
position. It is movable-to its two closed
positions -by solenoids 26 and 27 respec-
tively. - In the rotor circuit of the motor 20
are resistance sections 28,-29, 80, and 81,
which may be short-circuited by switches 82,
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33, 34, 85, operatéd by solenoids 86, 37, 38,
and 39 respectively. The solenoids 26, 27,
36, 37, 38, and 39 are controlled by a man-
ually operated master switch 40, a plural-

ity of manually operated switches 41, a set

of switches 42 to 45 inclusive, automatically
actuated master direction switch 54, d4nd a
manually controlled reversing switch 46, -
" THe master switch 40 is provided for man-
ually starting and stopping the motor and
skips. In closing the switch, the blade 47
first engages contact 48 for energizing so-
lenoids 26 and 27 for operating the switch
93 in one direction or the other.” Upon fur-
ther movenient of the blade 47 in the same
direction, said blade comes into engagement
with contact 49 for energizing solenoids 86,
37, 88, and: 39 of the resistance switches 32,
33, 34, and 35 respectively. By opening the
master switch 40, the blade leaves contacts 49
and 48 successively. On leaving the contact
49 it deénergizes all the resistance control-
ling solenoids 86 to 39 inclusive. By leav-
ing contact 48, somewhat later, it deénergizes

the solenoids of the switch 23, thus causing

the breaking of the primary circuit of the
motor. This avoids the jar which would be
given the motor if the primary circuit were

- broken before the resistance in the rotor
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circuit were cut in. This master switch is
to be located at some convenient point, such
as at the main operating stand. -
The manually operated switches 41 are lo-
cated at various points in the control sys-
tem. For instance, these switches may be
located on different floors or at points of
comparatively = great - distance from each
other. These switches 41 are adapted, when
switch 40 is closed, to start and stop the
operation of the whole system-in the same
manner as-it is accomplished by the opera-
tion: of the master switch 40. The switches
are here used primarily as -emergency

. switches for shutting down the system from
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various points if it is desired so to do for

‘any particular reason..  The switches 41°

each have two movable contacts 41* and 412,
the first of which engages an elongated con-
tact 41¢ so’.that ‘when said :switches are

opened the sections of resistance controlled -

by the contact 41° will be cut into circuit be-

fore the main line circuit is-opened by sepa-

rating contacts 41 and-41° Tt is to-be
noted, however, that only one such switch as
40'is to be used, while any number of
switches 41 can be employed.  The reason

for this is apparent, for if two such switches -
as 40 ‘were used, one could be opened-and
- gtill the system would continue to operate, -

providing the one remaining closed was on

the live side of the open switch. -~ = .
“The switches 42 to 45 inclusive are biased

to their lower positions, as by gravity, but

* may be raised to their upper positions by a

taper-ended nut 58 traveling along a thread-
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ed rod 59 driven through suitable réducing
gearing from the shaft of the motor 20.
Guides 58 prevent the nut 58 from turning.

-These switches are closed onlyin their lower

positions. - The switches 42 and 45 in their
lower positions are in the circuits of the so-
lenoids 26 and 27 respectively. The switches
42 and 43 are in circuit with the solenocids 36
to 89 inclusive when the motor is operating
in one direction, and the switches 44 and 45
are in circuit with said solenoids when the
motor is going in the opposite direction.

The switches 42 to 45 inclusive may be

spaced as desired.

‘The master direction switch 54 has on its
shaft a ratchet wheel 60, the number of teeth
of the ratchet wheel corresponding to the
number of positions of the switch b4. This
number is an even number, the switch in al-
ternate positions closing the circuit of the
switches 42 and 43, and 44 and 45, respec-
tively; thus oppositely controlling the direc-
tion of operation of the motor 20. The
switch 54 1s operated automatically, through
the ratchet wheel 60, in a manner hereinafter
described. R

My present system is also provided with
the double-throw switch 46.for the purpose
of manually reversing the direction of op-
eration at any time without regard to the
direction in which the system 1is operating
or to the position of the skips. In other
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words, switch 46 when thrown to the posi-

tion opposite to the one in which it is found
changes the connections of switeh 54 and
switches 42 to 45 inclusive for controlling
the actions of solenoids 26 and 27 for revers-
ing the motor 20. When switch 23 is oper-
ated, auxiliary switches 26 and 27* are also
operated for controlling: the circuits of ‘so-
lenocids 86 to 89 inclusive of thé resistance
switches 82 to 85 inclusive. Thus the opera-
tion of the system may be manually reversed
at will by merely throwing switch 46 to the
position -opposite to the one in which it is
found. - . : : -
The motor is provided with a mechanical
brake: 64, codperating with a disk 65 on the
shaft of the motor20.: . The brake is released
by a solenoid 66 whenever current. is being
supplied to:the motor 20, the:solenoid 66
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being connected tothe motor circuit through

a current transformer 67. : S
- The automatic operation of the ratchet
wheel 60 above referred to is-obtained by &

gate 70 is biased to' closed position by an

adjustable weight 72 on the balance arm 69. -

During the last part of the closing movement

120

finger 68 hinged on the balance arm 69 of -
the gate 70 of the supply bin 71.- The bin:

125

of the bin gate T0 the finger: 68 strikes one-

-of 'the teeth .of the ratchet wheel 60 and-

moves the master direction 'switch: 54" from -

one position to the next. The bin gate 70
carries -a pivoted finger 78, which is in the
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path of an arm 74 on the top of each skip.

The finger 78 is biased into ‘the path of the
arm 74 by a light spring 75 and most of the

time is held there by a latch 76, which Iatter

is connected by suitable connecting mecha-
nism to the balance beam 77 of a scale upon
which ‘the skip at the bottom ‘of ‘the hoist
rests and is released upon a suflicient deflec-
tion of said beam. The ‘platform of this
scale consists of two parallel plates 78 and
79, the former being mounted on the other
by anest of springs 80. On the'balance beam
77 is an adjustable weight 81 for determirn-
ing theload taken by the skip.

~ Assume that the parts are in the positions
shown, the arm 74 on ‘the skip 10 having
engaged the finger 78 and opened the bin
gate 70 as such skip approached the bottom

-of the hoist. Immediately upon the opening

of the bin gate, the stone, ore, or other ma-
terial to be hoisted, begins to run from the
bin 71 into the skip 10, which may be pro-
vided with a lip 82 to prevent any of the
material from falling between the gate and
the skip. The circuit-breaker 22 is closed.
The switch 23 is in its middle or off position,
the traveling nut is at the extreme left hand
limit of its movement, holding switches 42
and 43 in their upper or open positions. The
switches 45 and 46 are in their lower or
closed positions. The resistance switches 32
to 35 inclusive are in the lower or open posi-
tions.

To make the system operate automatically
at full speed the master switch 40, switches
41 and 46 should be closed, and there left
while the uninterrupted automatic operation
is'to continue. As the skip 10 fills, the plate
78 of the scale platform is depressed, first
compressing the springs 80 and then engag-
ing and depressing the plate 79 of the scale
platform and raising the weight 81. When
the load in the skip 10 reaches a predeter-
mined value, the tilting of the balance beam
77 releases the latch 76, and the finger 73
momentarily swings past the arm 74 to allow
the weight 72 to close the bin gate 70. This
shuts off the supply of material to the skip

10.  As the bin gate approaches its closed

position, the finger 68 strikes one of the teeth
of the ratchet wheel 60 and moves the master
direction switch 54 forward to the next posi-
tion beyond that which it occupies. This
completes a control circuit which extends
from one side of the control supply line 83
through contact 84 on the switch 54, con-
ductor 85, reversing switch 46, conductor 86,
switch 45, conductor 87, solenoid 27, conduc-
tor 88, switches 41 and 40, to the other side
of the line 83. The resultant energization
of coil 27 closes the switch 28 to the left,

-and also causes the closing of the auxiliary

switch 27* carried by the switch 23, thus
putting the resistance switches 82 to 35 in-
clusive under the control of the switch 44

o

and completing the primary cirenit of the

‘motor 20 for operation in one direction.

The completion of this primary circuit ener-
gizes solenoid 66 to release brake 64.

The motor 20 now starts slowly, driving
the winding drum 14 -and the rod 59, thus
causing the skip 10 to start upward, the skip
11 to start downward, and the traveling nut
58 to start to the right. The hinged end
of the finger 73, which finger has been

‘brought back by the spring 75 into the path

of the arm 74 and is veSngaged by the latch
76 as soon as the skip 10 has started upward,
allows such arm to pass without effect as
the skip 10 rises. As the nut 58 moves to
the right, it first allows the switch 42 to
drop from its upper to its lower position,
thus ‘making a potential circuit for solenoid
26, which at this time is open at the switch
54. As the nut 58 continues its movement

to the right, it allows the switch 43 to drop
to its lower or closed position, thus making

another potential circuit, through the switch
43, for the solenoids 36 to 89 inclusive; this
potential circuit is open at the switch 54 and
at the auxiliary switch 26* also carried by
switch 23. The dropping of the switches
42 and 43 does not affect the speed of the
motor 20. As soon as the switches 23 and
27 are closed to the left a cirenit is com-
pleted from one side of the control supply
line 88 through contact 84 of switch 54,
conductor 85, reversing switch 46, conductor
86, switch 45, conductor 87, branching from
the circuit of solenoid 27 and continuing
through auxiliary switch 272, conductor 50,
switch 44, conductor 51, contact 35°, con-

‘ductor 100, switch 332, solenoid 36, auxiliary

solenoid operated switch 282, conductor 101,
switches 41 and 40 to the other side of the
line 83. The resultant energization of op-
erating solenoid 86 closes switch 32, thus
cutting out the first section 28, of the resist-
ance 1n the rotor circuit of the motor 20. If,
however, the auxiliary switch 28* has been
opened, due to excess current in the second-
ary circuit when the motor is first started,
switch 82 will not be closed until the current
in the secondary circuit has decreased suffi-
clently to permit said switch 282 to close. If,
when switch 82 is closed, the secondary cur-
rent rises above a predetermined value, auxil-
lary switch 29* will be opened, thereby pre-

‘venting solenoid 87 from being energized. At
“this point it is to be noted that the contacts
102 with which the resistance switch mem-

bers 32, 33, and 84 come into contact are
elongated. This is for the purpose of com-
pleting the circuit of the solenoid of the next
auxiliary switch, such as 29% permitting said
switch to be opened if the secondary current
is above 4 certain predetermined value, be-

“fore the switch 32% is closed to complete the

circult of the solenoid 87 of the next resist-
ance switch, such as 83.  When switches 32
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and 82 are closed and 29* has remained

"closed or returned to closed position, the

circuit of the solenoid 37 is completed, re-
sulting in the closing of switch 83 and the
cuttmtr out of the second section, 29, of the
resistance. Similarly switches 34 and 35
are closed in turn, successively cutting out
the remaining sections 80 and 81 of resist-
ance. This bI‘lIlO‘S the motor 20 up to full
speed.

Such full speed contmues until the skip
10 approaches its upper limit of movement
and the skip 11 its lower limit of move-
ment, At the same time, the traveling nut
58 approaches its right hand limit of move-
ment. - The tapered end of nut 58 now raises
sw1tches 44 and 45 successively. The hft-
ing of the switch 44 breaks the circuit for
the solenoids 36 to 39 inclusive, thus de-
energizing all solenmds which remained en-
ergized and causing the cutting of all the
resistance sections 28 to 81 inclusive into the
rotor circnit of the motor 20 to check the
speed thereof. The lifting of switch 45 de-
energizes solenoid 27 thus causing the open-
ing of auxiliary switch 27 and causing
switch 23 to move to its middle or off posi-
tion and interrupting the Supply of current
to motor 20. The interruption of this sup-
ply of current causes the deénergization of
the  solenoid 66, and the settmg of the
brake 64.

The motor 20 and the two skips now stop,
the skips 10 and 11 having now reached
their upper and lower limits respectively.

“The skip 10 in approaching this upper limit
‘has tipped to dumping position, the wheels

on-its front axle having followed the curve
at the upper end of the main track 12 and
the auxiliary wheels on its rear axle having
followed the auxiliary track 18. The ma-
terlal is thus dumped from the skip into the
receiving bin 89. The arm 74 of the skip
11, as the latter has approached its lower
limit of movement, has engaged the finger
73 and swung the bin oate 70 to open_po-
sition, whereupon the supply bin 71, unless
empty, immediately begins to dlscharge
materml into.the skip 11. When the skip
11 is filled Wlth a predetermmed load, the

‘finger 73 is again released from the Jatch-76
_and the bin Gate 70 again swings closed. At
‘the end of- thls closing movement, the finger

68 engages. the next _tooth of the Tatehet

wheel 60, .and swings it and the master di-

~rection switch 54 forward to the next po-

sition. This brings the contact 90 of sald
switch into operatlon and completes a cir-

- cuit which exterids drom. one side of the

.60

line 83 through contact 90 of switch 54, con-
ductor 91, reversing. switch 46, conduotor

104, sw1tch 49, solenoid 26, conductor 88,

Asw1tches 41 and 40 to ‘the other side of the’
“line '83. ‘The resulfant energization of the
solen01d 26 causes switch 23 and aumhary

1,279,748

switch 26 to close to the nght thus putting

the solenoids 36 to 89 inclusive under the

control -of the switch 43, completing the
primary eircuit of motor 20 for operation in
the opposite direction from that above de-
scribed, and réleasing the brake 64.

The motor 20 now Starts in such opposite
direction, raising skip 11, lowering the skip
10, and movum the tr :wehno nut 58 to the
left. As this movement of the nut 58 con-
tinues, switches 45 and 44 ave dropped in
succession and the resistance sections 28, 29,
30, and 31 are cut out.in a manner sub-
stantlally the same as that already described.
The action of the switches 45 and 44 cor-
responds to the previous action of switches
42 and 48, already described.
reach their other limits of movement the
switches 43 and 42 are raised successively,
corresponding “in - their action to that of
switches 44 and 45 -as the nut-58 approaches
its right hand limit, as already described.

The skip 10, which is now approachintr
the bottom, opens the bin gate 70 in the last
part of its ‘downward movement. From this
point the cycle above described is repeated
continuously as long as any material is left
in the supply bin 71, then it automatically

stops.

Considerable energy is requlred to start
the movement of the skips, and considerable
energy must be disposed of in order to stop
such movement. The following scheme is
provided to take-care of this economically.
Liocated between the rails of the track 12 at
the bottom is a hook 92, which can slide in
suitable guide rails lengthwise of the track
12. This hook extends upward from the
track into the path of some suitable pro-
jecting part of the skip, such as one of the
axles or a hook 93 firmly fastened to the
body of the skip. - The sliding hook 92 is
attached by a sturdy cable 94 to a cir-
cular sheave 95, the cable 94 extending over
one or more pulleys 96 to a convenient loca-
tion for such sheave 95. The circular sheave
95 is mounted on the same shaft or other-
wise firmly connected to a spiral sheave 97,
on the periphery of which-is a cable 98 at-
tached to a heavy weight 99. - When either
skip approachés the end of its downward
movement, the hook 93 on such skip engages
the shdmg hook 92 -and swings the “cable
98 around the spiral sheave 97, thus raising
the weight 99 and storing energy in it. Be-

“cause of the spirality of the sheave 97, the

weight 99 is started on its downward move-
ment comparatlvely slowly, and gradually
increases in-speed.. In other words, the me-

chanical advantage of the skip on the weight

is decreased as- the Wewht moves upward.

“The -weight thus assists 1n bringing the skip

to a standstill, this action bemg effected
because. of the smml sheave 97, without any
Vlolent ]er_ks on the mechamsm or any

As the parts
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undue strains on the cables 94 and 98. The
energy stored in the lifted weight 99 is re-
turned to-the skip when the latter starts on
its upward movement, thus releasing the
motor 20 of some of its starting load. The
rate at which this energy is returned to the
skip is a_gradually decreasing one, thus re-
lieving the starting load on the motor 20
mostly at the beginning of the movement of
the latter and gradually decreasing as the
motor and skips gain in speed. and the extra
starting load diminishes.-

If at any time during the operation of the
system, the operator desires to take control,
he may do so by manipulating the master
switch 40 or auxiliary switch 41. If the
skips are at their limits of movement, and
the traveling nut 58 is at one of its limits of

movement, the motor may be started by

throwing the reversing switch 46 to the posi-
tion opposite to that in which it is found.
This produces the same effect as the closing
of the bin gate 70, and the motor accelerates
automatically as the nut 58 moves away
from its extreme position. It is not neces-
sary that the skips be in their extreme posi-
tions in order to reverse their directions of
movement, for, by the use of the reversing
switch 46, the movements of the skips may
be stopped at any point in their upward and
downward movements and. reversed at will.
It the motor is in motion and it-is desired to
stop the skips, the master switeh 40 is moved
to off position, thus breaking the circuits for
the solenoids 36, 87, 88, and 39, and solenoid
26 or 27, whichever. one is energized. - This
interrupts ‘all the normal control circuits
and-the resultant opening of the reversing
switch 28 interrupts the primary circuit of
the motor and causes the setting of brake 64.
However, if-it is desired to stop the opera-
tion of the system at any time for any reason
whatsoever, it-is not necegsary to be at the
main operating stand to open the master
switch 40; for the desired result may be ac-
complished by opening any one of the emer-
gency switclies 41. By opening any one of
the switches 41 the cutting of the sections of
resistance into the secondary circuit of the
motor is first caused, and then the reversing
switch 23 is caused to move to its open posi-
tion, cutting off the current supply to the
motor 20. When it is desired to again start
up the system, switch 40, if it has been
opened, may be closed, blade 47 first coming
into engagement with contact 48 for opera-
ing switeh 23 to connect- motor 20 to its sup-
ply circuit 21 and then blade 47 engaging
blade 49 for causing the gradual cutting out
of sections of resistance from the secondary
circuit of motor 20. If the master switch
has remained closed and either.one of the
emergency switches has been opened, the
emergency switch which has been opened
may be closed, contact 41° of said switch first

engaging the elongated contact 41¢ for clos-
ing the reversing switch 28 for connecting
motor 20 to its supply circuit, and then con-
tact 41" engaging its corresponding contact
for causing the gradual cutting out of the
sections of resistance in the rotor circuit of
the motor 20. When once started the sys-
tem will at once take up and continue the
automatic operation already described, the
parts automatically stopping when they
reach their limits of movement and starting
again when the skip at the bottom becomes
sufficiently loaded.

With the arrangement which I have here
provided it is not necessary, that the skip at
the bottom become loaded to a predeter-
mined amount before the bin gate 70 can be
closed. with the resultant actuation of the
master direction switch 54 for making con-
nections for the skip at the bottom to move
upward. If it is desired to close the bin
gate 70 before the skip at the bottom has re-
ceived its regular load of a certain predeter-
mined weight, a push button 105 may be
operated, completing a circuit from one side
of the line 83 through push button switch
105, conductor 106, solenoid 107, to the other
side of the supply circuit 83. The resultant
energization of coil 107 will draw core 108
with its lever 109 downwardly, removing the
latch 76 out of engagement with the finger
78 of the bin gate, permitting weight 72 on
the arm 69 to close the bin gate and move the
master direction switch to its next forward
position for causing the upward movement
of the skip at the bottom and the downward
movement of the skip located above.

The master switch 40, reversing switch 46,
and push button switch 105 are preferably
located at the main operation station where
the operator may operate any of these
switches when it is desired so to do. The
emergency switches 41 are to be placed on dif-
ferent floors or at points distant from each
other for the purpose of enabling the operator
or other proper person who may deem it ad-
visable to open any one of the switches 41
for bringing the system to a state of rest.
With the master switch 40, reversing switch
46, and solenoid push button control switch
105 all located at the central point of opera-
tion, manual control at such point is ren-
dered convenient, and with the emergency
switches 41 located at different points 1n the
system manual control is provided for
bringing the system to a state of rest and
for again starting said system when it is so
desired.

- Should the parts already described get
out. of order or fail to work for any reason,
it is possible that the motor will overwind
the cable 13 on the drum 14, which might
even break the cable. In order to take care
of this, a latch 112 is placed in the path of

‘each of the bails 15 slightly heyond the nor-
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‘primary circuit of the motor to be broken
both at the reversing switch 23 and the cir-

a

mal upper limit of movement theréof, In
case of overwinding, the bail 15 strikes the
latch 112 ‘and moves it in a counter-clock-
wise direction. - This snaps open the switch
113 in the emergency control circuit, which
is that of the holding solenoid 25 of the cir-
cuit-breaker 22, thus causing the tripping
of such circuit-breaker and the breaking of
the circuit of the motor 20. This stops the
motor. In order to prevent the skip at the
top of the hoist from falling in case the
cable has been broken by the overwind, the
latch 112 at once automatically swings. back
beneath the cross bars of the bail 15. . If the
skip starts to drop, this Jatch will therefore
catch the bail and prevent such dropping.
If the cable 13 breaks while the system is

in operation, both skips may fall to the bot-
tom of the hoist, the first skip to reach the

bottom would open the bin gate 70 and
would probably be traveling with so much

‘momentum that due to the impact on the

scale platform it would raise the balance
beam 77 sufficiently to open a snap switch

114. This switch 114 is also in the emer-.

gency control circuit, or that of the solenoid
25, and its opening produces the same re-
sults as those produced by the switch 113.
The dispositicn of the switch 114 relative
to the weighted beam 77 is such that ordi-
nary operation of the beam, due.to the
weight of a loaded skip, is not capable of
causing actuation of the switch to open posi-
tion. The nest of springs 80 is for the pur-
pose of preventing the lesser impacts oc-
curring in' the ordinary operation of the
system, from tripping the latch 76 and the
switch 114, for absorbing the last of the
momentum of a descending skip, and for
giving an ascending skip a kick at start-
ing. ' : ,
Should the voltage of the main supply
circnit 21 Tail for any reason while the
motor is in operation, the solenoid 66 is
immediately- deénergized. ‘This causes the

‘setting of the brake 64.. If the voltage of

the control and supply -circuit 83 fails for
any reason while the motor is in operation,

-all of the control circuits will be deénergized.

This causes the resistance in the rotor cir-
cuit of the motor to be cut in, and the

" cuit-breaker 22.
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Any- suitable protective means may be
provided for protection against the over-
{oads. ‘In case of an overload, in the ar-
rangement illustrated, a series relay 115
opens the circuit of the solenoid 25 and thus
causes the opening of the circuit-breaker 22.
In some cases the circuit-breaker 22 may
be dispensed with and the switches 113, 114,

‘and-115 put in'some other:suitable circuit.

I have described my hoisting system in
what I now consider to be its: preferred
form. There may be various modifications

1,279,748

and arrangements other than those heére par-
ticularly shown and described, and I aim
to cover all such modifications and arrange-
ments of my, invention which do not depart
from the spirit and scope of my invention
as set forth in the following claims.

70

It is claimed and desived to secure by '

Letters Patent:

1. In combination; an electric motor, a
reversing switch therefor, a controlling
switch for said reversing switch, said con-
trolling switch having a plurality of posi-

~ tions and being movable always in the same

direction, alternate positions of said con-
trolling switch  producing opposite move-
ments of said reversing switch, and a sep-
arate switch-associated with said controlling
switch for reversing the effect of said con-

“trolling switch:

2. In combination, a skip, a motor for
operating said skip, a reversing switch
therefor, a supply bin having a gate for con-
trolling the supply of material to said skip,

a controlling switch, means controlled by -

alternate similar operations of said control-
ling switch for operating the reversing
switch in opposite directions, and separate
means for réversing the effect. of ‘said con-
trolling switch. :

3. In combination, a car movable between

predetermined  limits  of movement, a gate

through which: material is supplied to-the
car when at one of its limits of movement,
a motor for operating said car, a-reversing
switch for the motor, a variable resistance
for the motor, means independent of said
car for causing the closing of said gate for
causing the closing of said reversing switch

75

80

85

90

10u

in the proper direction to move the car to -

the other limit of movement, means, for au-
tomatically cutting- out said resistance, and
means controlled by a movement of the car
for cutting in said resistance and stopping
such movement when such other limit of
movement is reached. .

4. In combination, a movable car, means
for actuating said car, a master switch
therefor, a ‘gate through which -material. is

110

supplied to said car, a direction switch-oper- -

ated automatically by the operation of said

-gate, manually operated means for revers-

ing the effect of said direction switch, and
manually operated means for causing a

movement of said gate to-operate said direc- -

tion. switch, 'said master switch and all of
said manually operated means being located
at a single control point. - :

5. In a system of control; the combina-
tion of a car, means for actuating said -
car, -a. master switch~ therefor, a - gate
through which material is supplied to
said ecar, a direction - switch operated

‘automatically by the operation. of said
-gate, manually operated means for reversing

the effect of said direction switch, manu-

120

125

130



10

25

30

e
wt

40

45

cn
[+

1,279,748

ally operated means for causing the move-
ment of said gate to operate said direction
switch, and a switch located at a point re-
mote irom said master switch and being
adapted to stop and start the system at any
time while said master switch. is closed, said
master switch and manually operated means
being located at a single control point.

6. In combination, an electric motor, a
reversing switch therefor to cause operation
of the motor in either direction, means for
gradually accelerating said motor subse-
quent to the closure of said reversing switch,
means for controlling the operation of said
reversing switch and said accelerating
means, said controlling means comprising a
control circuit and a switch for determining
the direction of rotation of said motor, and
means for controlling said direction-deter-
mining switch for reversing the effect there-
of in any of its operative positions.

7. In combination, a hoist, an electric mo-
tor for operating said hoist, a reversing
switch for said motor, means automatically
operative on the closure of said reversing
switch for causing the gradual acceleration
of said motor, means for controlling the op-
eration of said reversing switch and said
accelerating means, said controliing means
comprising a control circuit and a switch
for determining the direction of rotation of
said motor, means rendered operative by said
hoist for actuating said direction switch,
and auxiliary means independent of said
hoist for controlling the operation of said
direction switch.

8. In combination, a skip, an electric mo-
tor for operating said skip, a reversing
switch for causing operation of said motor
and the conseqeuent operation of said skip in
either direction, means for controlling the
operation of said reversing switch and said
motor, said contrelling means comprising a
control circuit, accelerating and decelerating
means associated with said motor and ren-
dered operative through said control cireuit
at predetermined points in the travel of said
skip, a direction switch operative when said
skip is at one limit of its travel for control-
ling said control circuit and said reversing
switch to cause operation of said motor in
the proper direction, and means rendered
opetative by said skip when containing a
predetermined weight of material for con-
trolling the operation of said direction
switch, and auxiliary means operative at the
will of an operator for controlling the op-
eration of said direction switch.

9. In combination, a skip, an electric mo-

7

tor for operating said skip, a bin for sup-
plying material to said slkip when at one
limit of its travel, a gate for controlling the
supply of material to said skip, said gate be-
Ing automatically movable in response to the
weight of material in said skip, a reversing
switch for closing the circuit of said motor
to cause operation thereof and consequent
operation of said skip in either direction,
means for varying the speed of operation of
said motor, means for controlling the actua-
tion of said reversing switch and said speed-
varying means, said controlling means com-
prising a control circuit for said reversing
switch and said speed-varying means, and a
switch operative to complete said control
circuit when said skip is at one limit of its
travel, and mechanism rendered operative on
movement of said gate toward closed posi-
tion and effective to cause actuation of said
latter switch to complete said control circuit,
and auxiliary means effective to cause move-
ment of said gate toward closed position in-
dependently of the weight of material in
said skip.

10. In combination, a skip, an electric mo-
tor for operating said skip, a bin for supply-
ing material to said skip when at one limit
of its travel, a gate for controlling the sup-
ply of material to said skip, said gate being
automatically movable to closed position in
response to the weight of material in said
skip, a reversing switch for closing the cir-
cuit of said motor to cause operation thereof
and consequent operation of said skip in
either direction, a variable resistance in the
circuit of said motor, means for controlling
the actuation of said reversing switch and
the variation of said resistance to cause ac-
celeration and deceleration of said motor,
said controlling means comprising a control
circuit for said reversing switch and said re-
sistance-varying means, and a direction-de-
termining switch operative to complete said
control eircuit when said skip is at one limit
of its travel, and mechanism rendered opera-
tive on closure of said gate and effective to
cause actuation of said direction-determin-
ing switch to render said control circuit op-
erative to cause operation of said skip in the
desired direction, and a reversing switch for
reversing the effect of said direction switch
in any of its operative positions and said
control cireuit to cause operation of said mo-
tor in the reverse direction.

Milwaukee, Wisconsin, December 1, 1916.

In testimony whereof the signature of the
inventor is affixed.

RAY C. NEWHOUSE.

Copies of this patert may be obtained for five cents each, by addressing the “Commissioner of Patents.
Washingten, D. o
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