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switch apparatus in  this in-
ilar to” that disclosed in
: Lx,33"., dated July
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the posit} ve mam through wire 4, contacts
127, 15’ nd 297, 807, uolenmd 32, and wire
33, to the 1ve main. The b}ake mag-
net B. will iberefo‘re be operated and the
brake apparatus re teased, so that the motor
may start when current is applied thereto.

If the car switch 8 had been operated in the
vrwpc\Jte dlre%‘ lon s0 ag to engage with the
contact 8, a circuit would be closed through
the up solencid 6 and thé uppermost limit
switch 8. In ’dng case, the fixed contacts 12,
38 would be engaged by the contacts 18, 29,
respectively, and the contacts 93, 16 remain
n maaaemem with the contacts 2 22, 17, re-
spectively. " The motor cirenit Wovld then
LL c]’mcd fL’\,ﬂl the poqr ive main through
wire /I, 12, 13, wires 14, 15, con-
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3 ush 20, wire 21
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o the negative main. But as soon as
the mobar receives curent to start the same
or hold it against its load, and the car
switch is opemted to its limiting position so

thaL the segment;, 2 engages the contact 41,

a circuit is ciosea Mr{}u h wire 34, wire 4;,‘2

solenoid 43, wires 44 and 45; smtch 46, wire
47, contact 41, segment 2, and wires 10 11
to the negative main. The slow-speed mag-

,net ¥ will there upon be operated to open
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and 72. The accelerating magnet A will
thus be connected from the wire 34, through
the solenoid 54 and wire 53, contacts 52, 51,
wire 50, to the point 49. By the engagement
of the contacts 71, 72, the resistance 25 will

‘be short-circuited and this will allow more

current to pass through the motor to .in-
crease its speed. As the motor now in-
creases in speed, the accelerating magnet A,
by reason of the increasing counter-electro-
motive force of the motor armature, will
successively short-circuit the resistances 26
and 27 and the sections of the series field
E. TIf the car is traveling upwardly, some
part connected thereto, as for example a

cam 78, will engage the lever arm 60 fo

open the switch 46, This will effect the de-
energization of the magnet ¥ and the conse-
quent closure of the extra field circuit in-
cluding the load resistance D. The resist-
ance 25, the resistance T and the series field
winding E will also be inserted in-ecircuit

speed. In a well-known manner, the addi-
tion of the extra field will effect an auto-
matic slowing down of the motor, but it is
desired that the motor and consequently the
car be slowed down in proportion to the
load so that the car will stop substantially
at the level of the uppermost floor. In

_order to accomplish his, the load magnet O

is connected to the motor in such a way that
its pulling strength .is controlled by the
speed of the motor. That is, the greater the
speed of the motor, the more sections of the
load resistance D will be short-circuited to
increase the electro-dynamic brake action
and also to increase the strength of the ex-
tra field and the consequent retarding ef-
fect thereof on the motor. As the car con-
tinues in its upward travel after having
opened the swilch 46, the cam 73 next en-
gages the lever arm 61 to close the switch

59, A eircuit will then be closed from the
ire 18, through wire 67, through resistance

62, switch 59, wires 68 and 65, solenoid 64 of
the load magnet O, wire 63, and wire 24, to
wire 21. It will thus be seen that the load
magnet O is connected directly across the
motor-armature between the brushes 19 and
90, but the resistance 62 is in series with the
solenoid 64. Although I have shown in this
instance only one resistance and one switch,
59, to insert the same in circuit with said
solenoid 64, I desire it to be understood
that T do not wish myself to be restricted to
such an arrangement, as a plurality of re-
sistances similar to that designated 62 could
he used, and these conld be cut out one after
another to gradually decrease the resistance
in ecirenit with the load magnet O and
counteract the falling potential across the

- armature, therebv maintaining the strength

of the load magrgt O substantially constant.

5 {3f conrse the ohmic value of the resistance
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placed in circuit with the load magnet O
may be made either greater or less than that
needed to keep the strength of the load mag-
net constant so that the magnet strength
will be either increased or decreased during
the slowing down of the car as may be
found to give the best results for the par-
ticular installation in which the invention
is employed. Of course, the strength of the
load magnet O will depend upon the speed
of the motor-armature and its consequent
counter-electro-motive force, but the current
through the. solenoid 64 is also limited by
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the resistance 62 when the latter is in the cir-

cuit, so that the motor-armature must have
a greater speed than when the resistance is
cut out befcre the magnet O can operate to
short-circuit any of the sections of the load
resistance D. If the car speedsis high at’
this time, one or a few sections of the re-
sistance D may be short-circuited, but as the
car continues in its travel, the resistance 62
will be short-circuited so as to place the coil
64 directly across the motor-armature. This
is accomplished in this instance by the cam
78 striking against the arm 63 and closing

sistance 62. This has the effect of increas-
ing the strength of the magnet O which
has decreased with the slowing down of the
motor. The strength of this magnet O
may, by properly proportioning the re-
sistance 62, be increased by the operation
of the switch 58 in the hatchway even’

“though the counter-electro-motive force of

the motor has decreased during the time
that has elapsed since the closing of the
switch 59. When the switch 58 1s closed,
the car will be slowed down to very slow
speed by reason of the automatic slow-down
apparatus, and when the cam 73 strikes the
lever arm 64, switch 8 is opened, which ef-
fects the denergization of the “up” re-
versing switch magnet comprising the so-
lenoid 6. The current will therefore be cut
off from the motor and also from the brake
magnet B, and therefore the brake will ke
appled and the motor be stopped. If the
car had moved in a downward direction by
the operation of the switch lever 1 to the
right, the cam 73 would first open the

‘switch 467 to effect a dednergization of the

slow-speed magnet F. Then the resistance
62" with the solenoid 64 will be connected
across the motor armature, and more or less,
of the load resistance D cut out, depending
upon the speed of the car. In its further
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switch 58" to close the same and thus short-
circuit the resistance 62" and again increase
the strength of the electromagnet O which
has by this time decreased owing to the de-
crease in speed of the motor. Finally, the
switeh 8, would be opened, and the “down”
reversing switch magnet including the so-
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electromagnet, of Op?, osition means connect-
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4. In an eiﬁ‘faton the combination with a
moter, of means for varying the speed of
the motor, an eiectromwnei a circuit for
the electromagnet Lonneded to receive elee-
tro-motive fOLCO varying with the bpmd of

the mekor, wesistance in said (‘1;(’171& and-
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operated by the hoisting spparatus or some,

vary the magretic pull of said magdet. " -

6. In an elevatcr, the combination with
an elevator car, of a motor, electric operat-
ing means therefor comprising an electro-
magnet, resistance connected _together' with
said electro-magnet across a variable poten-
tial source, and means operated upon the car
approaching a predetermined “point. for
causing an absolute variation in the mag-
netic pull of said magnet proportional to the

"%, In an elevator, the combination with an
electric motor, of means for decreasing the
speed of the: motor, an electromagnet con-
nected to said motor, and means for main-
taining the strength of said electromagnet
substantially constant as the motor speed
decreases. ) -
8. The combination with an electric motor,
of means for decreasing the speed of the
“motor, an electromagnet dependent on said
motor, and means for preventing a decrease
in the power of said electromagnet while
the motor speed decreases.’ C
9. The combination with an electric motor,
of means for decreasing the speed of-the
motor, an electromagnet connected across
the motor armature, resistance -in circuit
with said electromagnet, and medns for cut-
ting out said resistance from in cireuit with
the electromagnet as the counter-electro-
motive-force of the motor decreases. thereby
counteracting the decrease in strength of.
the electromagnet due to the said decrease
in the counter-electro-motive-force of the
“motor. : ‘
10. The combination with an electric mo-
tor, of means for slowing down the motor,
an electromagnet, a resistance, a circuit
across the motor including said electromag-
net and said resistance, means for control-
ling said circuit, and means for varying the
amount of said resistance in said circuit to

* effect a substantially constant pull of said
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electromagnet while the motor is slowing
down. : c

11. The combination with an electric mo-
tor, of controlling apparatus therefor, slow-"
ing down means including a load magnet, a
tesistance, a circuit including said load mag-
net and resistance, means- for controlling
said circuit, anG tueans for varying the re-
sistance of the magnet circuit to maintain
the strength of the magnet while the motor
is slowing down and its counterelectromo-
tive force is decreasing. ,

19. Tn an elevator, the ¢ mbination with’
an electric motor, of means for varying the,
speed of the motor an electro-magnet de-
pendent for its energization uponsaid-motor,
and means for maintaining the strength of
said magnet when the motor speed varies. |
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13, In an elevator, the combination with
an electric-motor, of wmotor controlling
ameans, an elevator car, a slowing down
means for said motor ineluding a load-mag-
net, means for operating said slowing down
apparatus upon the car approaching a pre-
determined point in its travel, and means for
automatically maintzining the strength of
said load-magnét=iwhile the motor is being
slowed down. o

14, In an elevator, the combination with
an elevator car, of an_electro-magnet, re-

sistance, and switches in the elevator well

arranged to be operated upon the. car ap-
proaching a predetermined point in its travel
to insert or cut out said resistance from in

circuit with said electro-magnet to vary the

power of the latter.

15. In an elevator, the combination with

a car, of electric-operating means therefor,
electric slow down apparatus, resistance, and
means for connecting or disconnecting said
resistance with said slow down apparatus to
effect the desired operation of the latter.

16. Tn an elevator, the combination with a
car, of electric-operating means therefor,
means for slowing down the car in propor-

“tion to the.load prior to stopping the same
at o predetermined point in its travel, re--

sistance, and means operated by some mov-
ing part of the elevator for connecting or
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disconnecting’ said resistance to the slowing

means to effect the desired operation of the
latter. . , T

17. In an elevator, the combination with
a car, of a motor, motor-controlling means,
apparatus for slowing down the car in pro-
portion to the load, resistances, switches as-
sociated with said resistances and mounted
in the elevator well or hatchway to be oper-
ated by the car at predetermined points in
its travel. '

18. In an elevator, the combination with
a car, of a motor, motor-controlling means,
slow down apparatus comprising an electro-
magnet, resistance, and a switch operated by
some moving part of the elevator for insert-
ing said resistance in circuit with said elec-
tro-magnet to vary the power thereof.

19. In an elevator, the combination with

“a car, of a motor, motor-controlling means,

slow-down apparatus comprising an electro-
magnet, resistance, a switching device for in-
serting said resistance in circuit with said
magnet to decrease the power therecof, and
an additional switch for cutting out said re-
sistance to increase the power of sald mag-
net, ) :

90. Tn an elevator, the combination with
a car, of a motor, motor-controlling means,
slow-dowi apparatus comprising an electro-
magnet and sectional resistance controtled
therehy, additional resistances, switching de-
vices mounted in the hatchway for controi-
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power of said electro-magnet, and limit
switches to stop the car at the limits of its
travel.

21. Tn an elevator, the combination with
a car, of a motor, motor-controlling means,
electric slow-down apparatus comprising an
electro-magnet, resistances, electric switches
for controlling said resistances for insert-
ing the same in circuit with the slow down
magnet at predetermined points in the car’s
travel, additional switches ‘for short cir-
cuiting said resistances to increase the

S

étrength of said magnet, and limit switches
to effect a stopping of the motor and car,
said switches beng arranged to be operated

consecutively by some moving part of the
elevator apparatus. :

In testimony whereof, I have signed my
name to this specification in the presence of
two subscribing witnesses.

WILLIAM D. LUTZ

Witnesses: . :

Cmarums M. NissEx,
Warter C. StraNG.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D, C.” )
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