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ELECTRICAL CONTROLLING APPARATUS.

SEECIFICATION forming part of Letters Patent No. 742,031, dated October 20, 1903.
| ﬁpp_licatiﬂn_ filed June 10, 1902, Serial No, 111,065, (No modsl.)

To all whom it may concern:

Be it known thatl, JourN D. THLDER, a citi-
zen of the United States, residing at Yonkers,
YV estchester county, New York, have invent-
ed certain new and useful Impl ovements in
Electrical Controlling Apparatus, of which
the following is a 5peelﬁeamon accompanied
by drawings.

My invention relates to motm control, and
more particularly to the control of electric
motors fortheoperation of elevators or hoists;
buf, it is applicable to the control of motors
In general.

Whilemy invention may be apphed to both
direct and alternating carrent motors, it is
more especlally designed for use with indue-
tion-motors for the starting and stopping of
the same.

The objects of my invention are to enable
alternating electric motors, more especially
induction- motm s, to be leadlly and automat-
ically controlled by improved means which
are strong and compact and do not readily
got out Of order.

IFurther objects of my invention are to en-
able motorsof the class referred to to be read-
11y controlled from a distance with certainty
of operation and minimum liability of acei-
dent or derangement of parts.

Further obJeo‘rs of my IHVGHtIOH will here-
inafter appear.

T'o these ends my 1nvent10n consists in ap-
paratus for carrying out the above objects
arranged and constructed and having the gen-
eral mode of operation substantially as here-
inatter fully desceribed and claimed in this
specification andshown in the accompanying
drawings, in which—

Figure 1 is a diagrammatic representation
of eir cmts in apparatus embodying my in-
vention shown as applied to an elecm 1¢c-ele-
vator system. Fig. 2 is a front elevation,
partly in section of my improved switch. Flﬂ"
3 is a sectional view of a portion of the same
on the line @ of Fig. 2 looking in the direc-
tion of the arrows. Fig. 41is a perspective
view of a detail of the apparatus, showing
the construction and arrangement of the con-
tact-arms. Fig. 5 1s an enlarged detail side
view of the switch-contacts shown in the up-
- Fig. 6 is an enlarged

| are provided Wheleby the operation of the

sectional side view of the contacts controlled
by the brake-magnet, and Kig. 7 is a side
view of the contacts controlled by the brake-
magnet.

While my invention may be embodied in
different forms and is applicable to different
uses, 1 have illustrated it in connection with
the control of a motor for the operation of an
elevator or hoist, in this instance the motor
A? being shown as a three-phase induetion-
motor the direction of rotation of which is
controlled by a reversing-switeh B* and the
starting and stopping of which is controlled
by an electromagnetic switeh C®.  The motor
may be Connected in any suitable manner to
operate the car D, the mechanical connec-
tions for so operating the car being omitted
for the sake of simplicity, it being under-
stood that according to the direction of rota-
tlon of the motor the caris moved up or down
along suitable stations, which may be floors
or ]andmgs (Not shown. )

Motor-controlling circuits and appamtus
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motor and the travel of the car may be con-
trolled from the car. It is impractical and
unwise to supply the controlling -circuits
which extend to the floor or stations and to
the car and remain constantly energized dur-
ing the travel of the car with an alternating
current of high potential, such as used in op-
erating the motor.

The primary or stator of the induction-mo-
tor A® is suitably connected from binding-
posts 4 5 6 on the stator to suitable contacts
7, 3, 9,10, 11, and 12 on the reversing-switch
B*, the contacts 13, 14, and 15 being carried
by a movable armature 16, actuated by suit-
able electromagnets or up and down relays
D" and U in such manner that according to
the direction of the current in the control-
ling-circuits either D' or U will be energized
to move the armature 16 to one side or the
other of the center and complete the circuits
of the motor in a direction to cause it to ro-
tate asdesired. 'Theconnection between the
contacts 9 12 and binding-post 4 is never re-
versed; but the remaining connections from
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' the reversing-switch to binding-posts 6 and5 1co

are reversed according to the movements of
the switch B° The alternating-current-mos
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tor mains a b ¢ are connected to contacts 19,
14, and 18 on the reversing-switch in order to
energize the stator of the motor.

The switch E on the car is connected to
complete circuit to either the up relay U or
the down relay D' and is preferably included
in a direct-current circuit of low potential.
In this instance «' is the positive lead, 1n
branches of which the relays U and D’ are

arranged, the return-wires being connected

to the contacts of switch E. Connection is
made from the positive iead a to contact o0
of reversing-switeh B2 while a magnet L,
controlling the rotor-circuit controller C?, is
connected to contacts 31 and 32 on switeh
B%, so that as said switeh is operated the cir-
cuit of magnet L will be closed to operate
the controller C-.

The up relay U actuates reversing-switch
B to close the circuits of the stator to start
the motor in the desired direction to move
the car upward. The starting of the motor

is, however, controlled by further apparatus

embodied in the starting-switch C° With-
out regard at this time to the operation of the
starting - switeh it will be pointed out that
assuming the motor to have started the car
may be stopped at any time by operation of
the switeh K.
is operated to close the cireuits of the stator,
contact 30 is moved into contact with either
31 or 32, therebycompleting the cireuit of the
magnet L. When the circuit of the stator is
closed at the reversing-switch 3%, onlyenough
current is admitted to the stator to prevent
backward rotation of the motor, because, as
will hereinafter be desceribed, the maximum
stating resistance is connected 1n the rotor-
circuit. After the circuit of the magnet L
is closed the resistance is gradually cuf out
of the rotor-circuit. '

The starting-switeh C* is illustrated in 1ts
details of construction in Figs. 2, 3, and 4, 1n
Fig. 1 this switch being shown diagrammat-
ically only for the sake of clearness. Re-
ferring then more particularly to Kigs. 2, 3,
and 4, upon a suitable frame or support 62

are supported contacts 63, arranged in this

instance upon plates 64, secured by suitable
means to the frame 62.
pivoted adjacent the contact 63, as shown, the
contact-arms being supported in brackets 66,
suitably secured to the frame or, as shown, to
the plates 64, and in this instance each set of

arms 65 is provided with but one common
pivot-pin 67, although this pivoting could be

carried out in any suitable manner.
Means are provided for suceessively actu-

ating the contact-arms, and, as will herein-
after appear; the lowermost contact-arms are

actuated first to close circuit between theilr
contacts 68 and the contacts 63, supported by
the frame 62, and then the next contact-arms
above are actuated, and so on.
of course be any number of contact-arms in
ocach set, I having shown only three in each
set by way of illustration. |
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When the reversing-switeh 137

Contact-arms 65 are

There may

P
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The means I prefer for actuating the con-
tact-arms are embodied in a movable mem-
ber 69, shown in the form of a plate with
cam-shaped edges, which may be formed in
any suitable manner; but in thisinstance the
shoulders 70 are separated from each other
by notehes 71, and the shoulders are of differ-
ent lengths, the lowermost shoulders being
shorter than those next above, and so on, the
length of the shoulders increasing from bot-
tom upward.

While any suitable form of contact-arm
may be provided, in this instance and accord-
ing to my invention the contact-arms are an-
oular in form, as illustrated, each arm being
provided with portions extending from the
pivot at substantially right angles to each
other, one of said extending portions being
provided with the contact 08, as desecribed,
and the other being provided with a follower
shown in the form of a roller 72, which I8
adapted to bear against the shoulders 70
and enter the notched portion 71 of the plate
69, according to the movement of the plate.
Means are provided for moving the plate 69
in this instance vertically, and according to
the arrangement of contact-arms, as shown,
with vertical pivots it will be seen that tho
plane of motion of the contact-arms as actu-
ated by the plate (9 is transverse to the di-
rection of motion of the plate itself. Asillus-
trated, the plate 69 is designed to move in a
plane extending substantially at right an-
oles to the plane of movement of the con-
tact-arms 65. As the plate 69 is moved up-
ward from the position shown in Fig. 2, in
which position all of the rollers 72 on the
contact - arms are bearing upon the shonl-
ders 70, the lowermost rollers 72 first pass
from the shoulders into the reduced portion
of the plate, thereby allowing the contact-
arms 65 to swing about their pivots and bring
the contacts 68 thereon into contact with 63
to close the circuit. As the plate 69 1s moved
farther upward the next contact-arms above
are actuated by reason of the roller 72 pass-
If electric circuits are connected to the con-
tact on the arms, and thus supported on the
frame 62, itwillreadilybe seen that the switch
described affords a means for controlling said
circuits and suceessively cutting out starting
resistance from any kind of metor, the switch
having been illustrated in the drawings as
applied to an alternating-current motor.

Preferably electromagnetic meansare pro-
vided for actuating the cam-shaped plate 69.
The central actuating-rod 75 extends down-
wardly into a suitable dash-pot 74 and up-
wardly through the top of the frame 62 and
is provided at its upper portion with a core
75. A yoke 76 is connected in any suitable

manner to the rod 73 and also connected, as
by a pin 77, to the plate 69, so that upward
movement of the rod 73 causes movement of
the plate 69, gravity serving to return the
plate to its normal position.” The core 75

ing into the notches 70, and so on upward.:
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extends, as shown, upwardly into a chamber
78, and extending downwardly into said

chamber is another core, 79, secured in any |
suitable manner, as by bolts 30, either to the .

walls of the chamber 7S or, asshown, to a cap-
piece 81. In this instance the core 79 is hol-

lowed and is provided with a movable plun- |

ger 32, having lugs 83 or othersuitable means
for pl"eventing the down movement of the
plunger beyond the extent to whieh it is
shown in Fig. 2, so that the lower end 84 of
the plunger projects beyond the lower end of
the core 79. The upward movement of core
75 as it is attracted by the energizing of mag-
net L causes the upward movement of the
rod 82 by reason of the core 75 striking

~against the lower end 84 of said rod, and a
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movable contact 35 is arranged to be actuated
by the rod 32 to break circuit with contact 80,
the contact-arm 37, carrying the contact 85,
being pivoted as shown at 8§, while a spring
89 serves to bring the contacts together again
when the magnet is deénergized. These con-
tacts 85 and 86 are shown diagrammatically
1n I'ig. 1, and connected thereto are circuit-
wires extending to each side of resistance 53
in the circuit of the relays U and D', so that
after the motor has started the contacts 35
and 86 are broken by the starting-switch and
the resistance 33 is thrown into the circuitf of
the magnets D’ and U, thereby reducing the
current therein dmmﬂ the operation of the
motor.

W hile the relative arrangement of contact-
arms and a movable member on the switch
C* may be varied, as shown, a preferable ar-

rangement 1s to place the movable plate 69
betweeu the series of contacts and the sets of
contact-arms, the whole forming a compact
and durable structure suitable for the ends

. 1n V1ew.
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The electrical connections from the motor
to the switch C* are illustrated diagrammat-
ically in Fig. 1. The motor-shaft 90 is shown
provided with the slip-rings 91, 92, and 93
for the three-phasemotor, it being understood
that the connections of the secondary or ro-
tor are led to the slip-rings in any suitable

manner, as iIswell known in the art, and from

thence starting resistances R and S are in-
cluded in thecircuit of thesecondary. While

~any desired number of such resistances may

55

be included in the secondary, which may be
star or mesh wound, as shown by way of illus-
tration, only two resistances are sc connected
and adapted to be short-circunited as the mo-
tor speeds up. According to this arrange-

ment electrical connection is made between

the slip-ring 92 and a point between the re-
sistances R and 8. Connection is also made
between all of the stationary contacts 63 on
one side and slip-ring 91, while electrical con-

‘nection is also made between all of the sta-
tionary contacts 63 on the other side of the

switeh and slip-ring 93. 'The resistances B

and S are then connected , respectively, afi the A

4

- points 95 and 96 to the rollers leading to the

slip-rines 91 and 93. The contacts 68 at each
side ot theswitch are connected, respectively,
to points on the resistances R and S, so that
as the contacts 63 and 68 are successively ac-
tuated at each side of the switch the resist-
ances R and 5 mll gradually be short - eir-

- cuited.

The mechanical construction of the con-
tacts 53 and 59, which may be controlled by
any suitable brake-magnet, 1s illustrated in
Figs., 6 and 7, the same operation being ap-
plied in ihis connection as that applied 1n
the construction of the starting-switeh C=.
In other words, a movable rod or plunger 97
is adapted to be actuated by the core of the

brake-magnet in such manner that a contact-

arm 98 bearing thereon will be moved to
ciose the cucmt between its contact 59 and
the contact 53, a suitable spring 99 serving to
break the circuit when the bmke-magnet 1s
deénergized. |

Obviously some features of my invention
mav be used without others and my invention
may be embodied in widely-varying forms.

Therefore, without enumerating equiva-
lents nor limiting myself to the construction
shown and described, 1 claim and desire to
obtain by Letters Patent the following:

1. In a switeh, the combination of a plural-
ity of contacts and contact-arms having con-
tacts, a movable member for actuating said
contact - arms successively, and electromag-
netic means for moving said member in a
plane transverse to the plane of movement of
the contact-arms, {for substantially the pur-
poses set forth.

2. Ina switeh, the combination of a plural-
ity of contacts, a plurality of pivoted angular
contact - arms having contacts, a movable
member codperating with the contact-arms
to successively actuate the same, and elec-
tromagnetic means for moving said member
in a plane extending subsbantmlly at right
angles to the plane of movement of the con-
taet -arms, for %ubstantmlly the purposes set
forth.,

3. In aswiteh, the combination of a plural-
ity of contacts, a plurality of contact-arms pro-
vided with contacts coOperating therewith,
and means for successively actuating said
contact-arms, said means consisting of a mov-

| able moember pmwded with bemmn'—smfaces

of varying lengths upon which the contact-
arms are adapted to bear, and electromag-
netic means for actuating said member, for
substantially the purposes set forth.

4, In a switeh, the combination of a plural-

1ty of contacts, a plurality of contact-arms

having contacts codperating therewith, and
an electmmafmetleally operated member pro-
vided with bearing-surfacesof varyinglengths
codperating with. the contact-arms, whereby
they may be actuated successively, for sub-
stantially the purposes set forth.

5. In an electrie switch, the combination

75

30

00

95

ICO

105

I1IC

114

120

125

130



WL

10

20

25

30

35

40

A, | | | 4

gl

with a frame, of a vertically-movable plate |

supported thereon and provided with notches
In its sides forming shoulders of varying
lengths, pivoted contact-arms arranged at
each side of said plate and provided with
rollers adapted to bear upon said shoulders
and enter said notches upon movement of the
plate, and electromagnetic means for actuat-
Ing said plate, for substantially the purposes
set forth.

6. In a switch, the combination of a mov-
able member and electroinagnetic means for
actuating the same, contacts arranged adja-
cent thereto, and contact-carrying arms piv-
oted adjacent thereto, said movable member
being provided with a plurality of cam-shaped
surtaces cofperating with the contact-arms,
and said arms being of angular shape and
pivoted for movement in planestransverse to
the direction of movement of said movable
member, for substantially the purposes set

forth.

7. In a switch, the combination of a frame,
contacts theleon, a movable cam-plate sup-
ported upon the frame between said contacts,
angular contact-arms pivoted at each side of
sald plate and provided with contacts codp-
erating with those on the frame and also pro-
vided with rollers adapted to bear upon said
plate whereby when the plate is actuated the
contact-arms are moved to make and break
circult, and electromagnetic means for actu-
ating scmd plate, for bubs‘[anmlly the pur-
poses set forth.

8. In a switeh, the combination of a frame
provided with a plurality of contacts, a mov-
able member provided with notches in its
edge forming shoulders of different lengths,
contact-arms arranged adjacent said movable
member and provided with rollers adapted to
bear upon the shoulders on said member and
enterthe notches, and electromagnetic means
for actuating said member whereby the con-
tact-arms are successively actuated to change

492,037

the circuits, for substantially the purposes set
forth.

9. The combination of an alternating-cur-
rent motor, and a switceh therefor, consisting
of a frame, contacts thereon, an electromag-
netically-actuated member arranged between
said contacts, angular contact-arms pivoted
at each side of said member and arranged to
be actuated successively thereby in planes
transverse to the direction of movement of
said member, circuit connections including
the contacts on the frame and on the contact-
arms, and resistance in sald circult connec-
tions, for substantially the purposes set forth.

10. The combination of an alternating-cur-
rent motor, and a switch therefor, compris-
ing a frame, contacts thereon, an electromag-
netically-actuated member arranged between
said contacts, angular contact-arms pivoted
at each side of said member and arranged to
be actuated successively thereby in planes
transverse to the direction of movement of
sald member, circuit connections including
the secondary of the motor and the contacts
on the switch, and resistance in said circuit
connections, for substantially the purposes
set forth.

11. The combination of an alternating-cur-
rent motor, and a switeh therefor, compris-
ing contacts, an electromagnetically-operated
member, contact-arms successively actuated
thereb}, said contact-arms bearing contacts,
electrical connections from the secondmy of
the motor to the contacts of the switeh, and
resistance included in the secondary cirvcuit,
for substantially the purposes set forth.

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

Witnesses:
CHARLES DB. MANVILLI,
. W. NEWELL.
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