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No. 780,104.

UNITED STATES

Patented January 17, 1905.

PATENT OFFICE.

JOHN D. IHLDER, OF YONKERS, NEW YORK, ASSIGNOR TO OTIS ELEVATOR
COMPANY, OF KAST ORANGI, NEW J LRbEY A CORPORATION OF NIEW

JERSEY

ELECTRIC CONTROLLING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 780,104, dated January 17, 19085.
Application filed dJuly 81,1903, Serial No. 167,768,

To all whom it may conceri:

Beitknown thatl, Joux D.InLpERr,acitizen
of the United States,and a residentof Yonkers,
in the county of Westchester and Stateof New
York, have invented certain new and useful

Improvements in Electric Controlling Appa-

ratus, ot which the followihg 1s a qpecmmtmn
‘Lccompamed by drawings.

This invention relates to electric controlhnu‘
apparatus for controlling the operation of
dynamo-electric machines, but more particu-
larly for electric elevator-controlling appara-
tus utilizing alternating currents.

In a division of this application, Serial No.
935,246, filed December 2, 1904, 1 have broadly
claimed the construction of the alternating-
current electromagnet which is embodied 1n
the electric controlling apparatus hereinatter
set forth, and 1 have particularly claimed in

said division the combination with a tractive

magnet having a plurality of windings, a core

for each winding, and means for supplying

~different phases of alternating current to each
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winding, and hence 1 donot claim the tforego-
ing subject-matter in my present application.

The objectsof the invention are to 1mprove
upon the construction of the alternating-cur-
rent controlling-magnets used in the control-

ling-circuits, thereby preventing chattering

of the magnet-armatures and increasing the
certainty and etheiency of operation.
Kurther objects of the invention will here-
inafter appear; and . to these ends the inven-
tion consists of apparatus for carrying out the
above objects, embodying the features of con-
struction, combinations of elements, and ar-
rangement of parts having the general mode
of operation su bbt%ntlally as her eun]‘ttel fully
described and claimed in this specification and
shown in the accompanying drawings, 1n

- which—

45

Fioure 1 1s a perspective sicde elevation of
an alternating-current magnet embodying this
invention. Fig. 2 1s a plan view of the same.
Fig. 3 i1s a plan view of a modified form of
magnet. Fig. 4 1s a diagrammatic view of

circuits and apparatus, 1llustrating magnets
constructed 1n accordance with this invention
and utilized in connection with electrical ele-

vator-controlling apparatus in which the mo-
tor 1s controlled from a switch on the car.
Kie. 5 1s a diagrammatic view of circuits and
apparatus embodying an automatic push-but-
ton system for controlling elevators and util-
1z1ine magnets in accordance with this inven-
tion. Figs. 6 and 7 show other forms of
magnets comprising my invention.

Referring to the drawings, in Fig. 1 an al-
ternating-current magnet 1s show pluml
1ty of coils A, and cores B. The cores in this
instance are shown U-shaped, although they
may be made of any suitable construction.
When alternating currents are used 1n mag-
nets according to the usual construction, the
magnetism rises and falls and causes the ar-
mature of the magnet to fall away from the
core periodically, and thus keep up a constant
chattering. By using two or more phases of
a multiphase current in the different wind-
ings of a magnet the magnetism in one wind-
ing may always be kept at a rmaximum while
that in the others is dying down, and this
construction always affords a strong field to
attract the armature of the magnet.

In the construction of magnet shown in
Figs. 1 and 2 one phase of an alternating cur-
rent may be sent through two of the windings
on one of the U Sh‘Lped cores B while another
phase is sent through the other two windings
on the other U -bhaped core B. Thearmatures
C are also shown U-shaped and extending into
the windings A.  According to this construc-
tion the magnetism will be maximum in the
windings of one core B while it is dying away
1n the windings of the other core, and thus
strong magnetism is always present for hold-
ing the armature C. Moreover, according to
the construction of magnet shown, the ar-
mature C is attracted at each end, and thus
strongly held tightly against the core B. One
phase will always be at a maximum, and there-
fore strong magnetism will always be present
in one pair of the windings for holding the ar-
mature against the core, and thus preventing

chattering.

Fig. 3 shows the arrangement used with a
three- plnse current.
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In Kig. 6 is shown another construction. In
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this case the cores ¥ and (G are connected in |

tandem, and each enters a separate solenoid-
winding D and E. D isconnected in one phase
and Ii in another phase of the current-supply.
When these are energized, the cores will be
pulled in. As one phase is at its maximum
while the other 1s at its minimum strength the
magnetic pullon the pair of cores will be maxi-
mum all the times the coils are energized, and
as one phase will increase in strength as the
other diminishes this pull will be constant.

Fig. 7 shows another way of accomplishing
this result. Two magnets I and G’ of the
horseshoe type are used and their armatures
C' (' connected together. The winding D' is
connected in one phase and the winding I in
another phase and the result above set forth
18 obtained. ,

The Invention i1s not to be limited to any
particular construction of magnet, core, and
armature, for many and various arrangenients
and constructions of the windings and cores
and armatures may be provided without de-
parting from the spirit of this invention. 1
have 1llustrated 1n Figs. 1, 2, 3, 6, and 7 suit-
able and convenient forms of apparatus which
have been found to operate efficiently and
well and have afforded satisfaction; but many
other forms will be found to operate equally
as well.

In Fig. 4 two windings D and E are shown
with two cores K and ( connected to each
other and provided with a contact-arm H
traveling over the contacts I for cutting in
and out the resistance R in the rotor of the
elevator-motor J. J 1s shown asan alternat-
Ing-current motor, and two ot the phases arc
led to the windings D and E of the switch-
magnet, one phase passing through the wind-
ing D and another through the winding I, so
that there is always magnetism in one or the
other of the windings for maintaining the ar-
mature If or (x attracted, and thus cutting out
the resistance R from the rotor-circuit. The

motor J, as stated, may be any suitable mul-

tiphase alternating-current motor. K rep-
resents a reversing - switch for the motor,
the armature 1. of which 1s connected to bhe
controlled by the up-magnet « and down-mag-
net o, each of which magnets « and « com-
prises two alternating-current windings M N
and O P. One winding of each magnetis con-
nected to receive one phase of the alternatine-
supply current and the other winding is con-
nected to receive another phase, so that when
the core Liof the switch K has been attracted
there will always be magnetism in one of the
windings of magnet 2 or ¢ to maintain the
said core attracted and prevent chattering and
consequent noise and loss of efficiency. «, 0,
and ¢ represent the altcrnating- cunent—-qup
ply mains. Q representsthe car diagr: ammat-
ically provided with a switeh S, comprising
the hand-lever T and contacts V., arranged at
each side thereof. The contacts V are so con-
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nected with the mains « 5 ¢, the reversinge-
switch I, and the stator of the motor J that
according to the direction in which the lever
1" 1s moved magnets « or ¢ will be energized,
the reversing-switch will be operated, and the
motor will be started in one direction or the

other to move the car up or down, as desired.

Any suitable operative connections may be
provided between the motor and the car for
raising and lowering the car from the motor.
In the oneration of the apparatus if the le-
ver T of the switch S on the car is moved to
the right a cireuit will be completed from the
malh «, upon which one phase of the current
1s impressed through contacts V, winding N
of magnet ., and back to the common return
h. A circuit will also be completed from the
main ¢, upon which another phase of the alter-
nating-current 1s impressed through contacts
A% and winding M of magnet « and hack to the
common return 4. Thus the windines M and
N of magnet « each receive a different phase
of the current and the armature 1L of the re-
versing-switch K will be attracted, thereby
eompletinﬂ the circuits to the motor for caus-
Ing 1t to rotate In a direction to move the car
u pwmd When the armature L. is attr Lmted
by magnet u, one circuit will be completed
from the main «, throungh contacts 1 and 2, to
binding-post 3 on the motor, another cireuit
will be completed from the main ¢, throueh
contacts 4 and 5, to the binding-post 6 on the
motor, and the third will be completed from
the common return 4, through contacts 7 and
8, to the binding-post 9 on the motor. When
the armature Li1s attracted by magnet ¢, the
circult from the common return 4 to the hind-
ing-post 9 on the motor 1s completed as be-
fore, but now through contacts 7 and 10: but
the connections to binding-posts 3 and 6 are
reversed, tor a circuit i1s completed from the
main «, through contacts 1 and 11, to bind-
ing-post 6, and another circuit is completed
from the main ¢, through contacts 4 and 12,
to binding-post 3, thus causing the motor to
rotate 1n the opposite direction and move the
car downward.
A suitable brake W is shown which is pro-
vided with an armature X, controlled by the
brake-magnet Y, provided with the windings
Z and 7', each winding being supplied with
current of different phase, so that strong mag-
netism is always provided for thebrake. As
will be seen, the winding 7 is connected at
the point 13 to the connector for binding-post
3 and winding Z' is connected at the point 14
to the connector for binding-post 6, while a
single wire 15 connects both the windings Z
and Z" with contacts 8 and 10, which complete
the cireuit to the common return-main 0.
When the circuit is completed to the stator
through the reversing-switch in either direc-
tion, circuits will be completed to the wind-
ings D and K of the switch controlling the

| resistance R. It will be seen that the wind-
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ing D 1s connected at the point 16 with the
electrical connections leading to the binding-
post 3, while winding K is connected at the
point 17 with the electrical connections lead-
ing to the binding-post 6. A common lead
18 connects both windings D and I with the
common return b of the alternating-current
main. 1t will therefore be seen that differ ent
phases of alternating current will always pass
through windings D and E nomatter in which
cdirection the motor may be rotating.
- In Fig. 5 an automatic push-button system

18 shown for controlling electric elevators.

As before, J represents the elevator-motor,
which may be any suitable alternatine-cur-
rent motor, provided with current from the
malns ¢, 0, and ¢, of which, as before, ) is
the common retarn. Y’ and Y® represent
floors or stations opposite which the car Q is
to be moved or at which the car is to be
stopped, as desired. Push-buttons 7/ #* are
provided at the landings and push-buttons
' o are provided upon the car, said push-

- butions on the car corresponding to those on
the landings.

In this instance but two push-
buttons are shown and but two landings, and
the circuits and apparatus are so arranged
that when either push-button 2’ or +/ is ma-
nipulated circuits will be completed to the
motor to start the car.downward. 19 repre-
sents diagrammatically door -contacts con-
nected to be operated by the doors of the ele-
vator-well, so that when one of the doors is
open the controlling-circuit is broken at the
door-contact. Any suitable operative con-
nections may be provided between the motor
and the car for moving the car up and down
bv means of the motor. The push-buttons
o o are arranwed 1n parallel with the push-

buttons " v* and the arrangement of appa--

ratus 1s such that after a push button has
been manipulated and the motor had started
automatic devices come into play which break
the push-button circuit, so that interference
with the operation of the motor from one of the
stations or landings is prevented until the car
has come to rest and the control is restored to
the landings. The magnets » and ¢ are alter-
nating-current magnets with different phases
of current 1n different windings, so that the
magnet -armature 1s held tightly against the
magnat-cores.
provided with double windings through which
different phases of the current pass, while
non-interference magnet Fand brake-magnet ¢
are likewise promded with double wmdmﬁ sfor
different phases of the current. The brahe
1s provided with a suitable bral‘\:e—shoe  p,which
1s lifted by the brake-magnet. 77 ¢ 7 repre-
sent limit-switches. 7 “and k£ represent safety-
switches arranged upon the car and connected
to be controlled in common by the hand-op-
erated button /, so that circuit is broken at
both switches at the same time. A circuit is

completed through the switch 5 from the main

‘operation 1s obtained.

Themagnets ¢’ and e are also

3

a with one phase of the current and a cireunit
1s completed through the switeh 4 from the
main ¢ with another phase of current. When
the circuits are broken at the switches s Z,
the controlling apparatus cannot be operated
from the stations or landings. The non-in-
terference magnet 7 controls the contacts 20
and 21, connected in circuit with the push-
buttons, so that when circuit is broken at con-
tacts 20 and 21 the push-button circuit is
broken, as stated. In the operation of the
apparatus the windings 22 of magnet ¢’ or ¢
are energized with one phase of the current,
as from the main ¢, according to the direction
in which the caris to travel. If the car is to
travel upward, winding 22 of magnet d’ is
energized, and it the car is to travel down-
ward winding 22 of magnet ¢ is energized.
The circuit of the Wmdmos 23 of magnet d’
and ¢ 1s completed for the other phase of the
current when the first winding 22 has been en-
ergized, and when both wmdmo sare energized

-Wlth different phases the contacts are held

tightly closed without chattering and efficient
The armature L. of the
reversing-switch KK is provided with contacts,

as herembetore described 1n connection Wlth
Fig. 4.

The operation of the apparatus shown in
Fig. 5 diagrammatically is briefly as follows:
Let 1t be assumed that 1t 1s desired to call the
car downward from a station or suppose that
the operator on the car desires to move the
car downward. If the apparatus isto be con-
trolled from a landing, push-button +' is ma-
nipulated or else the opemtor on the car ma-
nipulates push-button #'. In either case a
circult 1s completed first as follows: from the
main ¢ at the point 25, through wire 26, door-
contacts 19, to and through the switch K. and
still by wire 26 to and through contacts 20
and 21 on non-interference magnet 7, to and
through either push-button 2" or #/, which
are connected in parallel, and by wire 27 to
and through winding 22 of magnet ¢, and still
by wire 97 tlnouuh hm1t~sw1tch 2, winding
O of down-relay th to contact 7 of reversing-
switch K, and from thence to the common
return-main 4. It will thus be seen that a
circult is completed through one of the wind-
ings 22 of magnet ¢ and through the winding
O of down-relay ¢ of the reversing -switch.
The energizing of magnet ¢ causes contacts 28
and 29 to close, and the closure of contacts 28
on magnet ¢ completes a short circuit around
the push-buttons, through the winding 80 of
non-interference magnet 7 to the wire 27, and
thence back to the common return-main 2.
The ener gizing of winding 80 of magnet f
breaks the circult of the pucﬂl buttons at con-
tacts 20 and 21, thus preventing interference
with the operation of the motor from the
landings. The closure of contacts 29 on mae-
net ¢ completes a circuit through the wind-
ing 31 of the non-interference magnet 7 and
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through the winding 23 of magnet ¢, with a
different phase of currentin circult from that
which passes through the winding 30 of mag-
net ¥ and 22 of magnet ¢. The circult com-
pleted by the closure of contacts 29 of mag-
net ¢ 1s as follows: from the point 32 on the
main «, through the door-contacts 19, and by
wire 33 to and through switch 7, and still by
wire 33 to and through the winding 31 ot
magnet 7, and from thence to and through
contacts 29, and the winding 24 of magnet ¢,
and then by wire 33, limit-switch ¢, to the
winding P of the down-relay ¢ of reversing-
switch K, and from thence out by means of
the common return-main 4. At this stage in
the operation of the apparatus it will be
seen that all the double windings of the con-
trolling-magnets in the apparatus have been
energized by currents of different phases.
As shown, the circuit of the brake-magnet ¢
is connected to be completed when the re-
versing-switch K i1s operated. The car may

be brought to a stop by manipulating the

switches 7 and & on the car, or automatic
means may be provided connected to operate
the limit-switches z by the movement of the
car to stop the car automatically at the desired
floor or station, as 1n the usual operation of
automatic push-button systems of the charac-
ter described.

The operation for moving the car upward
ig the same as for moving 1t downward, only
with different sets of controlling-magnets in
circult.

Obviously some features of this invention
may be used without others, and the invention
may be embodied in widely-varying forms.

Therefore, without limiting the invention
to the construction shown and described nor
enumerating equivalents, I claim, and desire
to secure by Letters Patent, the following:

1. In an electrical controlling system, the
combination with an electrical machine to be
controlled, of controlling-switches and appa-
ratus therefor, alternating-current magnets
each having a plurality of windings arranged
to operate said switches and apparatus, and
means for supplying alternating current of
different phase to each winding of said mag-
nets.

9. In an electrical controlling system, the
combination with a motor, of reversing and
starting switches therefor, magnets for con-
trolling said switches, each magnet having a
plurality ot windings, and means for supply-
ing different phases of alternating current to
the different windings of each magnet.

3. In an electrical elevator-controlling sys-
tem, the combination with the car and motor,
of a switch for controlling the operation of
the motor, a reversing-switch, circuits and
connections including said switches and the
motor, a magnet for controlling said revers-
ing-switeh, said magnet having a plurality of
windings, and means for supplying alternat-
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ing currents of different phase to each wind-
Ing of the magnet.

4. In an automatic push-button elevator-
controlling system, the combination with the
motor, car, and stations, of push-buttons or
switches and controlling devices with alter-
nating-current circuits and connectionsinclud-
ing the push-buttons, controlling devices, the
car and the motor, alternating-current mag-
nets each having a plurality of windings in-
cluded in said circuits, and provision for di-
viding the phases of the current, whereby dit-
ferent phases are supplied to the different
windings of the magnets.

5. In an automatic push-button elevator-
controlling system, the combination with the
motor, car and stations, of controlling-circuits
and devices for calling the car to a particular
station, controlling-magnets included 1n said
circuits, each magnet having a plurality of
windings, means for preventing interference
with the operation of the motor after the car
has started, and means for first supplying one
phase of alternating current to one of the wind-
ings of the controlling-magnets as the motor
is started, and provision for then automatic-
ally supplying another phase of alternating
current to another winding of the magnets.

6. Inan automatic elevator-controlling sys-
tem, the combination with a motor and cir-
cultsfor controlling the operationof the same,
of magnetsincluded in said circuits, each mag-
net havinge a plurality of windings, and means
for first supplyinge one phase of alternating
current to the magnets, and for then supplying
another phase to different windings thereon.

7. In an automatic elevator-controlling sys-
tem, the combination with a motor, car and
stations, of controlling-circuits and devices in-
clnding the motor car and stations, controlling-
magnets each having a plurality of windings
in said circuits, provision being afforded by
the arrangement of circuits for first supplying
one phase of alternating current to a winding
in each controlling-magnet, and for then sup-
plying another phase of alternating current
to another winding in each magnet, when the
latter operates.

3. Inanautomatic elevator-controlling sys-
tem, the combination with the motor, car and
stations, of push-buttons or switches and con-
trolling devices, of a plurality of electrical cir-
cuits including the switches, controlling de-
vices and the motor, of alternating-current
magnets each having a plurality of windings
included in said circuits, and provision for
dividing the phases of the current whereby

different phases are supplied to the different

windings of the magnets.

9. In an automatic push-button elevator-
controlling system, the combination with the
motor, car and stations, of a plurality of con-
trolling-circuits each in a different phase of an
alternating current, of devices for calling the
car to a particular station, of controlling-mag-

70

75

30

00

95

100

105

11O

i

120

125

130




10

20

780,104

nets having a plurality of windings and in-
cluded in said controlling-circuits, means for
preventing interference with the operation of
the motor after the car has started, and means
for first closing one of the controlling-circuits
through one of the windings of the control-
ling-magnets, and provision for then automat-
ically closing the other controlling-circuit.

10. In an electric elevator-controlling sys-
tem, the combination with the car, and an al-
ternating-current motor, of a switch in the
car, a plurallty of controllmﬂ‘-eu cuits, each in
a different phase of an altemqtlno’ current, a
reversing-switch, magnets for operating the
reversing-switch, said magnets having a plu-
rality of windings, one in each of the control-
ling-circuits.

11. In an electric elevator-controlling sys-
tem, the combination with the car and a mo-
tor, of a switch in the car, a reversing-switch
controlling the motor, a brake, of a plurality
of controlling-circuits each in a different phase

o

of an alternating current, and magnets for
operating the reversing-switch and the brake,
sald magnets having a plurality of windings,
one 1n each of the controlling-circuits.

12. In an electric elevator-controlling sys-
tem, the combination with the car and motor,
of a switch 1n the car, a reversing-switch, a
rheostat, and a brake controlling the motor,
of a plurality of controlling-circuits each in
a different phase of an alternatmw current,
and magnets for operating the reversing-
switch, the rheostat and the brake, said mage-
nets having a plurality of windings, one in
each of the controlling-circuits.

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

JOHN D. IHLDER.

Witnesses:
HERBERT S. MURPHY,
Erxesr W. MARSHALL.
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