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To all whom it may concerrn: -

Be it known that I, JOEN D.IHLDER, a citi-
zon of the United States, residing at Yonkers,
in the county of Westchester, in the State of

s New York, have invented certain new and

useful Improvements in Motor Control, of

which the following is a specification, accom-

panied by drawings.

My invention relates to the control of elec--

ro triec motors, being adapted more particularly

Ih

for use with electric motors for raunning ele-
vators, although it may be applied to electric
motors in any connection where it is applt-

- eable.

The objects of myinvention are to increase
the effectiveness of the control of the motor
and prevent accidents in case the manual con-
trolling means should fail to operate, and a
further object of myinvention is o automat-

20 ically control the motor independently of the

25

manual controlling means theretfor.
Further objects of my invention will here-
inafter appear; and to these ends my inven-

tion consists in motor-controlling apparatus

for carrying out the above objects, arranged
and constructed and having a general mode
of operation substantially ashereinafter fully
deseribed and shown in thisspecification and
the accompanying drawing, which represents

30 diagrammatically apparatus embodying my

invention. | .

Referring to the drawing, A represents a
suitable electric motor whieh may be opera-
tively connected to drive an elevator, thecon-

35 nections not being shown in this Instaunce, al-

though the motor may of course be connected
to operate any desired mechanism or machine.
The motor may be suitably wound, as shown
it being compound wound, the shunt field-

40 winding B being connected at the points 1

and 2 to the positive and negative mains 35 4,
while the series field C is connected in series

with the armature, starting resistance R, and

an electromagnetic dash-pot D. A suitable

45 reversing-switch K, comprising a disk 5, hav-

ing insulated conducting portions 6, with
prushes 7, 8, 9, and 10 bearing thereon, Is
connected in circuit to control the direction

of rotation of the motor A, the shaft I of the |

so reversing-switch being assumed in this in-

| stance to be manually controlled, as bj means

of a hand-rope extending to the elevator-car

in the case of elevator apparatuas..
The armature resistance R iscontrolied by

means of suitable contacts S, a portion of

which are also connected to control the field

‘magnetism, as by means of the series field C,

a brush G being adapted to beswept over the

contacts S by a suitable means manually con-
trolled. In this instance I have illustrated
substantially the same operative connections
for the brush G as shown in my United States
Patent No. 657,416, dated September 4, 1300,
as a convenient mechanism. Asin the afore-

said patent the brush G is carried on a suit-

able lever-arm controlled in the usual way
by mechanism connected with the shaft I
and also controlled by the electromagnetic
dash-pot D, as more fully set forth in my
United States Patent No. 560,216, granted
May 19, 1896. The brush G normally rests
on the insulated contact 11, while a pair ot
the brushes of the reversing-switch E rests
on the insulated portions of the disk.

In order to start the motor, the switch H

must be closed and the reversing-switch L

operated to close the circuit in one direction
or the other to the armature of the motor, the
movement of the reversing-switch serving to
operate the brush G by means of the mech-
anism described and move it over the con-
tacts S, gradually cutting out the starting re-
sistance R and finally deénergizing the series
field C, which isincluded in circuit at first in
order to produce starting torque for the mo-
tor. The contacts 13 to 18, inclusive, of the
series S are not shown as connected to the
resistance R, it being understood that they

may be so connected at suitable points in

order to cut out the resistance step by step;
but, as stated, the connections have been
omitted for the sake of simplicity. o
‘Assuming that the brush G has been moved
upon contact 12 and that brushes 7 and 8 are
in contact with segment or conducting por-
tion 6, current will then pass from the posi-
tive main 3, through switch H to brush 7,

and from brush 8 -through the motor-arina-

ture to brush 9, and from brush 10 through
the windings of the electromagnetic dash-pot
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D, and thence through brush G and contact

- 12 to and through the whole of resistance R,

(C
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and thence through the series winding of the
motor C to the negative main 4 and out.

As the brush G is moved over the contacts
S more and more of the resistance R is cut
out, until the brush having reached contact
21 all of the resistance will have been cut out
and the current will pass direetly from said
brush through the series field C to the nega-
tive main. The continued movement of the
brush G to and upon contact 22 will cause
one portion of the series field C to be deén-
ergized or cut out of circuit, and upon the
movement of the brush G vo contact 23 the
current will passdirectly to the negative main
4, as at the point 25, thereby deénergizing

‘the whole of the series field C.

When the motor is to be stopped, ths op-
erator moves the brush G back over the series
of contacts S, thereby first cutting in the se-
ries field C again and then including the re-
sistance R in cirecuit before the motor is
stopped.

In the operation of starting it often hap-
pens that the operator fails to move his lever
far enough to cause the cutting out or deén-
ergizing of the series field C, and according
to my invention means are provided for au-
tomatically deénergizing the series field irre-
spective of the movements of the brush G.

T'he means provided will also cut out the se-

ries field automatically when the operator
moves the brush back again over the contacts
S to stop the machine, thereby preventing an
increase of speed if the motor is acting as a
generator, which increase of speed it is very
desirable and sometimes necessary to obviate
in order to prevent accidents.

While any suitable auxiliary means or
safety device may be provided operating in-
dependently of the manual controlling means
for accomplishing the ends in view, I have

shown a short cireuit 26, incluading armature

27 and contact 28, the armature 27 being con-
trolled by an electromagnet 29, included in
circuit in this instance directly across the
brushes 30 of the motor A, and thereby op-
erating on the armature potential and con-
trolled in its operation by the armature speed.
The maguet 29 is in this instance so adjusted
that it will not operate to close circuit at the
armature 27 and contact 28 until the motor
has reached substantially full speed. When
this happens, the potential will be sufficient
to cause the attraction of the armature 27
and the closure of the short circuit 26 around
the series field C irrespective of the position
of the brush G. In a like manner when the

brush G is moved back again over the con-
tacts S if the machine should be operating
as « generator the magnet 29 will again come
into operation upon an increase of speed of

%34,178

the machine and short-circuit the series field,
thereby reducing the speed.

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

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

1. The eombination with a motor, of con-

trolling means connected to operate under

control of the armature potential for deéner-
gizing the series field when the motor reaches
substantially full speed, substantially as de-
scribed.

2. The combination with a motor, of hand-
operated means for controlling the series field,
and independent means for automatically de-
energlizing said field when the motor has
reached substantially full speed, substan-
tially as described. | .

3. The combination with a motor, of means
for controlling the armature resistance on
starting and stopping, and auxiliary means
for automatically controlling the series field,

| substantially as described.

4. Inmotor-controllingapparatus, the com-

bination of hand-operated means for cutting

In and out the starting resistance and series
field on starting and stopping, and independ-
ent auntomatic means for controlling the se-
ries field, substantially as deseribed.

5. The combination with a motor,of manual
means for controlling the starting resistance
and field magnetization, and an automatic
safety device for providing additional con-
trol of the field magnetization, substantially
as described.

6. Thecombination with a motor,of manual
means for controlling the starting resistance
and field magnetization, and an automatic
safety device operative independently of said
manual controlling means for controlling the
field magnetization, substantially as de-
scribed. | |

7. The combination with the reversing-
switch, starting resistance and series field of
a motor, of manual means for controlling said
resistance and field on starting and stopping,
and an electromagnet operative on armature
potentials for controlling a short cireuit
around said series field, and adjusted to close
sald short circuit when the armature reaches
substantially full speed, substantially as de-
seribed.

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

- JOHN D. IHLDER.

Witnesses:

F. W. NEWELL,
CHARLES B. MANVILLE.

70

75

30

gc

ICG

IOF

I1O

115

120




	Drawings
	Front Page
	Specification
	Claims

