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To all whom it may concern: '

Be it ktiown that I, Joen D. IHLDER, a
_ at New
York city, in the county of New York and
State of New York, have invented & néw and

~ useful Improvement in Electric Controlling
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vide means for automatically reduci

Systems, of which the following is a specifi-
cation. - .' o

My invention relates to motor-control]inF
apparatus and particularly to motor-tontrol-
ling apparatus used in connection with hoist-

-1ng apparatus. |

One of the objects of my invention is the
provision of simple and efficient means for

automatically slowing’down the speed of the

car or cartier as it approaches its upper limit
of travel and electrically holding the same at
that point through the action of the electric
motor connected to drive the hoisting appa-
ratus. | o
A further object of the invention is to pr}clr-
ihe
speed of the car or carrier as 1t approaches a
predetermined point in its travel and vary:

such reduction in speed in accordance wit

the load, said means comprising the starting

resistance. |

Other objects of the invention will a pear

hereinafter, the novel combination of ele-

ments being set forth in the claims.
Referring to the accompanying drawing

which represents more or less diagrammat-

ically an electric hoisting system embodying
my Invention, 10 designates the main line
switch connecting the apparatus to the source
of current supply designated by the charac-
ters + and —. - | -

20 designates a' manually operable .switch

~ which is adapted to be placed in the car C or

40
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50

it may be fixed adjacent the hoisting engine.

The hoisting motor 45 has its armature 42

connected in series with the main lines 52
and 49 through the brushes 41 and 39. The
field 43 of the motor is connected 1n shunt to
the constant potential mains by means of the
wire 44. The armature circuit i8 normally
open at the contacts 29 but may be closed by
means of the magnet 30 through the starting
resistances 22, 23, 24, 256 and 26. The ac-
celerating magnet 40 is arranged to operate
the contacts 32, 33 and 34 to successively
short-circuit the resistances 23, 24 and 25.

a The slow-speed magnet 31 operates the con-

tacts 28 fo control the resistance 22 while the |
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‘fast spee

spectively

controls the resistance 26. -
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d Ima.gnat' 35 with the contacts 36 55

ates the load magnet which o;j—' +

erates the contacts 11 and 12 to short-circuit

the load resistances 5.and 9. The cortacts
11 and 12 are connected by wire 21 with re-

60

sistances 22 and 23, and the resistances 5 and

9 are connected to the contact 6 of the man-
ual switch 20 and by wire 19 to the lower one

of the contacts 29.

{

85 is an automatic stop-motion switch
comprising & number of circularly-shaped
contact strips such as 74, 75, 77, 79 and 80,
with insulating sections 72, 73, 56, 57, 58, 59

6b

and 63. The circular strips or conductors-

4+

are mounted on some insulatmg material, as
slate, and the whole is rotatably mounted,

preferably by sprocket and chain in connec-

70

tion with some moving part of the hoisting

engine. 4 .
djacent the movable strips are the fixed

contacts 54, 55, 60, 61, etc., which are ar-

ranged to bear against and make contact

‘with the circular conductors.

The electric brake 50 is shown connected

bﬁrﬁwil‘e 46 between the positive main 52 and

the brush 61 of the stop-motion switch.
The various parts having been thuspointed
out in general, their function and operation
will now be fully described. |

the main switch 10 to be' closéd

Aﬂsumin% ,
as shown, let the lever 16 of the manual -
.switch 20 be moved teo the left to cause the

car to move upwardly. The contact strip 14

‘is connected to the negative main 49 and 1s

always in contact with the segment 15 of the
switch. The segment 15 is rigidly connected

to the lever 16 which is pivoted at 18 to the
insulating base -and provided with a handle

17 of insulation. In addition to the contact

strip 14 on the base are the fixed ¢ontacts 1,

2. 3 and 4 at the right and the contacts 6, 7
he contacts 1 and 2 are

and 8 at the left. ,
connected by means of the wires 86 and 87

76

80

85

90

95

to the contact brushes 64 and 65, which éen-

gage the circular conductors 80 and 79, re-

spectively, of the automatic stop - motion:
' The brushes 64 and 65 are re--

switch 85. .
in electric connection with the
brushes 61 and 68 which in turn are con-
nected by the wires 51 and 47 to the col of
the brake 50 and to the coil of the main liné

et 30. Therefore when the lever 16 1s

100

105

magn
moved toward the left to goup as indicated
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.. the segment 15 will first electrically connect

the contacts 1 and 2 whereupon the magnet
30 and brake 50 will be operated, the one to
. close the motor-armature circuit through the
- g contacts 29 and the resistances 22, 23, etc.,

and the other to release the brake agamst the

action of a spring which apphes it. The cir-
cuit for the main line magnet 30 may be
traced from the positive main through the
10 Wwire 52, coil of magnet 30, wire 47, brush 68,
contact strip 79, brush 65, wire 87, contact
2, segment 15, contact str’iF 14, wires 53 and
49 to the negativemain. The circuit through
- the brake magnet coil is parallel to the coil of

15 magnet 30 from the wire 52, through the

brush 64, wire 86, contact 1 and segment 15.

The circuit through the motor-armature is
from the wire 52 to and through. the contacts

20 29, wire 19, starting resistances 22, 23, 24, 25
and 26, wire 37, motor-armature brush 41,
armature 42, brush 39, wire 49, to the nega-
tive main. The shunt field is also completed

| through the wire 44 when the main line

- g5 switch 10is closed, so that now the motor can

~ start and attain a predetermined slow speed.

On moving the handle 17 of switch 20 farther

toward the left the contact 3 is'engaged by
the seiment 15. This completes a circuit

30 from the positive main through wire 52, to
and through the contacts 29, wire 90, coil of
slow - speed magnet 31, wire 48, contact

brush 69, strip 78 of the automatic stop-

motion switch, brush 67, wire 88, contact 3,

35 segment 15, wires 53 and 49 and thus to the

- negative main. - The magnet 31 is therefore

connected across the constant potential

. mains, as 1s magnet 30, and operates to close

the contacts 28 and short-circuit the resist-

40 ance 22. The motor will thereupon receive
more current and run at full slow speed. -
The next operation is the placing of the

- handle 17 of the switch 20 in its extreme left-
hand position so that the segment 15 will en-

45 gage the fixed contact 4 in addition to the

contacts 1, 2 and 3. A circuit will now be

completed from the positive main to and

through the wire 52, contacts 29, wire 90,

contacts 28, resistances 23, 24, 25 and 26,
50 wire 37, coil of accelerating magnet 40, wire
. 38, brusgh 70, strip 75, brush 66, wire 91, con-

tact 4, segment 15, strip 14, wire 53 to the.

negative main. Thus the accelerating mag-
" net 40 is connected directly across the motor-
armature and will operate automatically to
‘cut out or short-circuit the starting resist-
ances 23, 24 and 25, consecutively, in a well-
- known manner, depending

the motor. The contacts 32, 33 and 34 are
- 80 closed successively but when the last are

closed the wire 90 is connected through con-
tact 27 to and through the coil of fast-speed

magrnet 35 to the wire 38. Upon the ener-
gization of this magne

\

wire 46, coil of magnet 50, brush 61, strip 80,

to the magnet 50 4s broken at the contact 1.

upon the load on

ot 35 the contacts 36
- 85 are closed and the resistance 26 short-cir-

897,687 °

cuited. The current can now flow directly
from wire 90, through wire 37 to the motor-
armature. ’f‘he mqtor-armature 1s there-
fore connected directly across the mains and
will run up to fast speed. The stop-motion 79

switch 85 being positively connected to ro-

tate in harmony with the motor will move in
a clockwise direction- as soon as the car
starts upwardly. As the car approaches its
upper limit of travel, the first operation of 75
ﬂll)e switch 85 will be to break the circuits of

“the: fast-speed ma;Fnet 35 and the accelerat-

ing magnet 40. This is caused by the insu-
lating section 56 running under the brush 66.
This will operate to place the resistances 23, go

*24, 25 and 26 in the motor-armature circuit-

and therefore slow down the motor.” Very
shortly after this operation, the insulatin
section 57 runs under the brush 67 to break
the circuit including the magnet 31. . The 85
contacts 28 therefore become separated and
the resistance 22 reinserted to still further
reduce the speed of the motor. All the
starting resistances having been replaced in
the motor-armaturé circuit, the motor will 90
run at a very slow speed. In connection

with an ammunition hoist or a furnace hoist

I preferably limit the rotation of the circular
stop-motion switch 85 so that the car will be
stopped against a buffer at the extreme up- 95
per limit of its travel and held there by the
action of the motor. This is accomplished
by .stopping the automatic stop-motion

.switch with brushes 66 and 67 on the insula- -

tion sections 56 and 57, respectively, and the 100

brushes 64 and 65 in contact with the strips

80 and 79, resliectively. The brake magnet

50 and main line magnet 30 are therefore
kept energized but since the current must

traverse the starting resistances it will be 108
1nsufficient to injure the armature by heat-

ing but will produce sufficient torque to hold
the car against 1ts buffer. If desired, how-
ever, the automatic stop-motion switch may
be rotated a little farther so that the insulat- 110
ing sections 58 and 59 shall run under the

- brushes 65 and 64, respectively, to automat-

ically deénergize the. brake-magnet 50 and
main line magnet 30 to stop the car beforeit
reaches its extreme upper limit. When it 1s 115
desired to lower the car or carrier the switch

handle 17 is brought back to its central posi-

tion as shown in the drawing. This will
cause the brake to be applied, as the circuit .
120
Furthermore, the circuit of magnet 30 is in-
terrupted at the contact 2 and therefore the

“contacts 29 are opened. The current to the

motor is thus cut off but the car is kept from
descending by means of the brake which is
npwdapplied since the magnet 50 is deéner-
I will now describe my automatic means

126

for controlling the speed of lowering the car-

or carrier or for slowing down the movement 13J




10

of the carrier and stopping same at its lower
limit of travel. -~ -

~ On moving the handle 17 to the
contact seg
contacts -

-

ture, the starting resistances and the addi-

tional resistances 5 and 9, is closed. It will

be seen that the contacts 6, 7 and 8 are so ar-
ranged that this local

.before the segment 15 engages the contacts

15

‘euit thus established is_as follows: from the

28

tact 8 the brake magnet 50 is ene

7 and 8. It should be noted that when the
car is at its upper limit of travel the auto-.
matic stop-motion switch 85 has revolved
" nearly 90° in a clockwise direction from the
position shown but that the brushes 60 and
61 still remain in contact with the strip 80.

Therefore, when the segment 15 engages oon(i
the brake consequently released. The cir-
positive main through wire 52; to and

through wire 46, coil of magnet 50, brush 61,
strip 80, brush 60, wire 92, contact 8, seg-

‘ment 15, strip ‘14, wire 53, wire 49, and

“switch 10 to the negative main. The con-
tact 7, however, temporaril

. energized since it is connected to the brushes

54 and 55 which are in contact with strips 74

-~ and 77 insulated by the insulation sections

72, 63 and 73, 57, respectively. The brake

~‘having been released the car can descend by
‘reason of its own load and in doing so drives

field 43 is connected across the main lines by
wire 44, the same will be fully excited and the

the motor-armature backwards. Since the

“armature being driven by the load will gener-

40

ate a currelit'through the virious

forming a closed circuit with it. This ar-

rangement constitutes an electro-dynamic
b_ruf&e and prevents excessive speed of the car
 or carrier as it descends. As soon as the car

starts in its downward travel the automatic

45

‘stop-motion switch 85 will be slowly turned

~ in an anti-clock-wise direction throughnearly
- 180° by the hoisting machinery. After -the

car has traveled a predetermined distance
the slow-down operation is automatically
controlled by meuans of said sturmutiun
switch.

when the insulation section 57 runs under

-and past the brush 55 so that the brushes 55

1

and 69 will be electrically connected by the
strip 78. The slow-speed magnet 31 will

then be connected in shunt to the load resist-

“ances 5 and 9, the circuit being as follows:

- - from wires 19 and 90 to and through
magnet 31, wire 48, brush 69, strip 78, brush
55, brush 54, wire 93, contact 7, segment 15,

coil of

—and contact 6 to the other side of the load re-

sistances 5 and 9. The combined load re-.

gistances are preferably greater than the
combined acceleruting resistances so that the

energization of the magnet 31 shall depend

ment 15 will engage with the fixed
8 6,7 and 8. When the segment 15
is brought into connection with the contact.
6, a local circuit including the motor-arma-.

circuit 18 established

remains de-

‘speed in accordance with the load.

resistances

The first change will take place

A

) -
' ' i N

} I .

on the potential scross the loasd msgnet re-

sistances 5 and 9. - This potential varies di-
] rectly as the speed of t motor-armature
and consequently of the car. If the speed

rises above a predetermined point the mag-

net 31 will be eneirgized to short-circuit the

-
-
- a

-resistance 22 by the closure of the contacts
'28. “The resistance in the armature circuit

‘being thus decreased more current can flow
‘and the electro-dyn: il
be increased.. The car will therefore run at -
-apredeterminedspeed: The automaticstop-

ic braking action will

motion switch in revolving still farther bnnﬁﬂ
‘the insulation section 63 under and the

, , past
brush 54 so that the latter will be in contact

with the strip 76. This occurs when the car

is a short distance from its lower limit of

travel. The load t 13 is now con-

ma.%mt 13, through wire 94, brush 71, strip

76, brush. 54, wire 93, contact 7, segment 15,

70

76

80

‘nected direc_tlz across the motor-armature -
from the brush 41 and wire 37 to the coil of

86

strip 14, wire 53, wire 49, to the other motor- -

armature brush 39. The load magnet will be
‘energized to a degree depending upon the

speed of the motor, to close one or both of its
contacts 11 and 12 which operate to cut out

or short~-circuit the load resistances 5 and 9.
“There is thus provided a means for automat-
[ the speed of

ically slowing down or reduci
the motor as the car approaches its lower

90

85

limit of travel and varying such reduction of

The next

operation is the application of the brake to .

stop the car substantially at the same point

regardless of theload. This occurs when the .

insulation section 59 runs under the brush 60

to interrupt the circuit of the brake magnet

and therefore allowing the bruke to be ap-

plied. It should be noted that the brake ;
ain be energized for the renson

magnet can g

that another brush 64 is still in electrical con-

nection with the brake magnet so that the
latter may be energized by moving the han-
dle 17 to the left to bring the segment 15 and

contact 1 into engagement.

In reviewing the operation of the system

it will be seen that when it is desired to raise

a load the brake is first released and current

admitted to the motor through the starting

resistances. Tlven a portion of the starting

‘resistance is short-circnited by means of the
slow-speed magnet which causes & somewhat

higher speed. - The accelerating magnet 1s
then energized to automatically short-circuit
other resistances in proportion to the load,
and finally the fast-speed magnet operates. to

cut out all the resistances if the load is light.

As the upper limit of the car’s travel 1s
approached the current te the motor 1s auto-

matically reduced to such an amount that

the car will be brought gently against the

100

106

110

115
120

125

buffer at the top and be held there by the

motor, the brake being kept in its releasing

position. Upon moving the manual __sﬁ'rit,chr,',"

180
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tional resistance, a load magnet for control-
ling said additional resistance, means forcon- -
| necting both of said resistances in an electro-

“however, to its central position, the brake is-
applied to hold the car at 1ts upper limit of
travel. - - | I,

- limit of travel.

4. The combination with an elevator car,
and its motor, of sectional starting resistance

for said motor, electro-magnetic means for

controlling said resistance, an additional sec-

9. The combination with an elevator car
and its motor, of sectional starting resistance

for said motor, an electro-magnetic main line

To lower the car the handle 17 is turned | dynamic brake circuit, and means for auto-
s toward the right to cause the brake to be | matically effecting the energization of said 7g
~ raised to releasing position.. The motor is | load magnet as the car approaches a prede- -
‘then turned backward by the load and be- | termined point in its downward travel.
comes a dynamo generating current through | 5. The combination with .an elevator car
the starting resistances and the load resist- | and its motor, of sectional starting resistance -

10 ances which are together in series with the | for said motor, automatic means for control- 5

" motor armature. Toward the lower end of | ling said resistance, additional sectional re- . -
travel of the car a portion of the starting re- | sistance, means for connecting both -the said

" sistance may be short-circuited depending | resistances in an electro-dynamic brake cir-
upon the speed of the car. Shortly after- | cuit, a load magnet for controlling said addi-

15 ward the load magnet is shunted across the | tional resistance, and means for connecting go

~ armature, said magnet operating to cut out | said load magnet across.the motor-armature .
- the load resistance in proportion to the speed | as the car approaches the lower himit of its

~ and load of the descending car. Finally, the | travel. T | ' |

~ brake is applied to stop the car at substan- | 6. The combination with an elevator car

. . g0 tially the same point with varying loads. | and its motor, of starting resistance therefor, g5

- Having thus Ellly"describedmy.imrention means for controlling said resistance, addi-

~ and without limiting myself to the precise | tional resistance, means. for closing a local
construction of details and ‘arrangement of | circuit including the motor-armature and
~ parts as herein shown, but reserving the | said resistances, and automatic nreans for re-

25 right to vary the same in accordance with the | ducing the speed of the motor, ana varying 9o
spirit and scope of my invention what I {such reduction of speed in -accordance with
claim and desire to have 'ri::-te'ctedf by Let- | the load. L R
ters Patent of the United Statesis: @ |~ 7. The combination with an elevator car

- 1. The combination with an elevator car-| and its motor, of starting resistance therefor,
30 and its motor, of sectional starting resistance, controlling means for said starting resistance, 95
an electro-dynamic brake circuit including | an additional resistance, means for estab-

~ said resistance, means for controlling said re- | lishing an electro-dynamic brake circuit mn-
sistance in accelerating the motor, and means | cluding both the said resistances, and auto-
co-acting with said controlling means for au- | matic means for establishing a circuit m par-

35 tomatically cutting out a portion of said re- | allel to said additional resistance to effect the 100

- sistance when in the electro-dynaimic brake | operation of a part of said controlling means
Cuircuit. - T | to cut out part of said starting resistance in
- 2. .The combination with an elevator ear | the electro-dynamic brake circuit as the car

and its motor, of sectional starting resistance, | approaches a stopping point. '. -

40 means for controlling said resistance in grad- | = 8 The combination with an elevator car 105
ually starting the car on the up motion, auto- | and its motor, of sectional starting resistance -

~ matic means controlling said resistance to re- | for said motor, electro-magnetic means for

~_duce the speed of the motor while the car is | controlling a portion of said starting resist-

- approaching its upper limit of travel, and [ ance, an electro-magnet for -controling an-
45 means for establishing an electro-dynamic | other portion of said starting resistance, ad- 110
- brake circuit including said resistance for | ditional sectional resistance, means for estab-~

egulating the speed of the car in its down- | lishing' a motor-cireuit including the motor-
wardtravel, . | armature and both of said sectional resist-
~ -8. The combination with a car and its mo- | ances, a load magnet for controlling said ad-
80 tor, of starting resistance for the motor, elec- | ditionalsectional resistance, automaticmeans 115
~ tro-magnetic means for controlling said re- | for placing said last-named electro-magnet in =~
sistance, a stop-motion switch for automat- | parallel with the said additional resistance to -
“ically re-inserting said starting resistance | effect the cutting out of said another portion
.when the car approaches the upperlimit of its [ of the starting resistance as the car' ap-
38 travel, a manual switch for establishing an | proaches a pre-determined stopping point, 120
~ electro-dynamic brake circuit including said | and for also connecting said l%ad_ magnet
starting resistance, and circuits and connec- | across the motor-armature for cutting out
_ tions co-acting with said stop-motion syiitch | one or more sections of said additional resist- -
~for automatically cutting out a portion of | ance, depending upon the speed of travel of
¢0 said resistance as the car approachesitslovwer | the car. - | 125 ¢

switch, a slow speed electro-magnetic switch

for t;u.t‘t_ing out additional portions of said 130 -




- switch controlled by said accelerated magnet.
switch for cutting out the last portion of said

b

starting resistance, a. fast speed magnetic

starting resistance, a brake magnot, a manual
switch for controlling said electro-magnetic
switches and said brake magnet, a stop-mo-

" tion switch for effecting the re-insertion of

10

said s resistance as the car approaches
the u:pr;nﬁml 3

it of its travel, an a
sectjonal resistance, circuits and contacts co-

acting with said manual switch for connect-
ing both of said sectional resistances in an.

~ electro-dynamic brake circuit, a load magnet

16

for controlling said additional resistance, and
circuits and connections co-acting with said
stop-motion switch for plac

- gistance as the car approaches the lower limit
- ofits travel, and thereafter connecting the

20
- 25

load
the load, and for finall

t across the motor-armature to
 speed of the car in proportion to
' interrupting the

reduce

brake magnet-circuit to
the car at its lower limit of travel substan-
tially at the same point with varying loads.

.10. The combination with a car and its
motor, of motor-controlling means, and cir-
cuits and mnn?tiona so constructed and ar-
ranged that as the car approaches the upper
limit of ita traveél the speed of the same shall

 be sutomatically reduced and the said car

“held at the upper limit by said motor.

85

40

'said car at said upper limit. B
'12. The combination with a car, of elec-

11. The combination with a car, of elec-
_ same, and means
for reducing the current through said motor

trical means for hoisting

as the car approaches the upper limit of its
travel but!allowmg

through said motor. to cause the same to hold

.

trical means for hoisting same, and means
"for automafically reducing the current

through said motor as the car approaches the

~upper limit of its travel but allowing suffi-

45

50

55

80

cient _
cause the same to hold said car at said upper
himat. C _ |

13. The combination with a car and its

‘motor, of motor-controlling means, and cir-

cuits and connections so constructed and ar-
ranged that the motor shall be automatically
reduced in speed as the car approaches its
upper limit and be maintained sufficiently
energized to hold said car at its upper limit.

14. The combination with an elevator car
or carrier, of a motor for hoisting said car,

and means for automatically reducing the

speed of said car as the same approaches its

upper limit of travel and maintaining said |

motor sufficiently energized to hold said car
against its upper limit stop. =~

15. The combination with a car and its
motor, of motor-controlling means compns-

ditional

proaches its up
] lacing a slow speed
‘magnet scross.said additional sectional re-

ect t.hestop]ﬁlg of

sufficient current to flow

current to flow through said motor to | proaches its u
‘at sald hmat

speed of the car shall be gradually and auto-

_ resistances in circuit with said motor, and |
- 65 means for varying said resistance so that as ,

the ca.r E.pglromhea t,he upper hmlt.of ltl
“travel and the motor is taking power the car

shall be automatically reduced in speed

_ ) be automat-
ically reduced: in speed. R |

. - a
—— N
L]
» : -
- '
. - .
r
T .
[ -
. . - .
*
-
'

held by said motor at said limit, and so that

‘a8 the car approaches the lower limit of its
travel and the motor is being driven as a gen-
‘erator said car shall then

70 -

" 16. The combination with a car and its

motor, of motor-controlling' means compns-

ing resistances in circuit with said motor

throw in said resistances as the car ap-

\ l per limit of travel but main-.
tain the motor circuit so that sufficient cur-.

%

‘and means for automatically cutting out said
resistances as the car starts upwardly and to

w -

rent shall flow through said motor to cause

the same to hold the car against its upper
limit stop. -~ - _
17. The combination: with 8 car and its

motor; of motor-controlling means compris-

ing resistance in -circuit with said motor,

limit of its travel, and means for short-cir-

cuiting only a (fart of said resistance should

the car descend too rapadly. . = =

'18. The combination with a car and its
motor, of motor-controlling means; and cir-
cuits. and connections so constructed and ar-

ranged that the car shall be hoisted, have its

means for short-circuiting said resistance ‘as -
the car starts from or approaches the lower

'
]
-

speed automatically reduced as it a]isroaches o

its upper limit of travel, and be held at said

limit, by said motor; and that the car shall

descend by reason of its own load and auto-

‘matically reduced in speed as the car ap-

roaches the lower limit of its travel, sad

100

ast mentioned reduction of speed being In

{ proportion to the load. '

- L

~ 19. The combination with a car and its

106

motor, of motor-controlling means, and cir-

automatically reduced in speed as it a
y the motor and so that the

matically reduced as it approaches its lower
limit and such reduction of speed varied in
accordance with the load. I

20. The combination with a car and its
‘motor, of motor-controlling means compris-

per limit of travel and be he d '1-10 o

“cuits and connections so constructed and ar-
| ranged that the car shall be gradually and

1158

ing resistance in circuit with the motor-ar-

mature and means for automatically vary-
ing said resistance during the travel of the

120

car, circuits and connections so constructed

and arranged that as the car approachesits

upper limit its speed shall be automatically
“recﬁleced and the car held against 1ts upper
‘limit stop, and means for automatically re-
'ducing the speed of the car as it approaches
‘its lower limit and varying such reduction

of speed in accordance with the load.

- 21. The combination with a car and its

motor, of motor-controlling means comprs-

125

130




- sistance, and means for automatically vary-
ing said additiomal resistance in proportion
to the load as the car approaches its lower

10

- Ll
o
E |

ing resistance in circuit with the motor-ar- | manual switch is in one position circuits to

mature, and means for gradually and auto-
matically varying said. resistance as the car

starts from its lower ‘limit and as it ap-

proaches its upper limit of travel, additional
resistance In circuit with said first-named re-

limit of travel, so that the car shall be gradu-

 ally and automatically reduced in speed and

stopped at substantially the same point re-

 gardless of its load, and circuits and connec-

16
20

25

- tions so constructed and arranged that the
car shall be held by the motor at its upper
. limit of travel and that the motor shall be

driven as a generator as the car descends to

furnish current to said automatic means for

reducing the speed of the car. =~ - -
22. The combination with a car and its

motor, of resistance in circuit with the mo-

tor-armature, means for varying said resist-

ance, additional resistance in circuit with _
sald first-named resistance and additional | two subscribing witnesses. = .
P - JOHN D. IHLDER.

resistance-varying means therefor, an auto-

matically rotatable switch, a manually oper- -

able switch, and circuits and connections so

- constructed and arranged that when the |

e

897,587 .

said first-named current-varying means shall

30

be closed and automatically controlled by
said automatic switch so that the car shall

the motor against its upper limit stop and

when the manual switch 1s in another posi-
tion circuits including a local circuit through

‘be automatically reduced 1n speed as it ap- o
proaches its upper limit of travel and held by =~~~

35

the motor-armature and said resistance shall

be closed so that as the car descends by rea-.

son of its own load said motor shall act as a
generator to retard the downward move-
ment of the 'car, and so that as the car ap-

40

proaches its lower limit of travel said auto-
matically rotatable switch shall close a cir-

cuit to said second-named resistance-vary-
1mg means to cause the car to be gradually

45 =

reduced in’ speed and ‘stopped at substan-

tially the same point 1n
load. - ' | -

In "testimony whereof, 1 have signed my
name to this specification in the

Witnesses: -
GurriT L. JouN,
D. L. _ Howson.

ependent of the

50

presence of

-« .
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