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" I'o-all whom it may conecern: -

L]

that T; Frovp T. TAYLOR, 2
_ United States, residing at New
York, in the ¢county of New York and State

of New York, have invented new’ and useful

Improvements In Controllers for Ilectric

Motors, of which the following 1s a full,

refer-

to the accompanying draw-

ing, forming a part of this specification..
iiy invention relates to improvements n

clear, concise, and exact description,

" controllers for_electric motors.,

15

It is the object of my invention to provide
means necessitating the operation of an elec-

iric motor in stages and automatically vary-

- ing the range of operation of the motor dur-
" ing successive stages. |
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my invention, 1.
i'lystrated in the accompanying drawing. -
~ " Of course, my invention
. the exact construction of

therein without departing

My invention 1s particularly applicable to .

the control of furnace tops and other motor

operated machinery where it 1s desired to.

operate. the driven mechanism for different
predetermined distances in a predetermined
order and to insure the stopping of the
Jriven mechanism each time 1t has been
operated the desired distance.

Of course my invention 1s not. Iimited to

any particular apphication.

- For the purpose of more fully disclosing

hall deseribe the device
is not limited to
the device 1llus-
irated as various changes may be made
from the scope of
my invention.

" “Tn the accompanyling drawing, Figure 1 1s
o+ front elevation of thé-device; Iig. 2 is a
sectional view taken on line 2—2 Fig. 1 with
the contact member of the device 1In a differ-
ent position from that illustrated in Fig. 1;
and Fig. 8 diagrammatically illustrates one
circuit arrangement for the device.

The several parts of the device may be
conveniently mounted upon a suitable 1nsu-
lating base 1. Revolubly mounted 1in the
base 1 .is a shaft or spindle 2 to which 1s
keyed, or otherwise rigidly secured, a con-

tact me'aber 3. - The member 3 1s préferably :
~ formed in two parts,

the parts being secured
together with suitable insulating material 4
interposed between the same. [The purpose
of this arrangement is to insulate the outer

end of the member 3 from the shait 2. The |

I T Ay

1N

- sulated from the arms of the
points of connection therewith. In practice;

| member 3 in the present instance is provided

with three eontact brushes 5, 6 and 7, which,
practice, may
As illustrated, each of these brushes com-
prises a cylindrical contact
into a cylindrical recess In
provided with a stem which
said arm and forms a guide.

the arm 3.and
passes through
"The brushes 9,

5d

be of any preferred type. -

portion fitting -

60

¢ and 7 are arranged to engage contact rings - ‘

10, 11 and 12 respectively, and are prefer-
against said rings DY

ably yieldingly held
menns of suitable springs 13. .The rings 10

and- 12 are provided with insulated portions
14 and 15 respectively, while the ring 11 18

continuous. The rings 10 and 11 are

60

pref-

erably stationary and secured to the insulat- '

ing base 1 by any suitable means, such as
serews. 17. The ring 12,

ranged to revolve.” This ring is secured to .2

| 70
however, 1S ar- -

cuitable spider 18 having a hub 19 loosely -

fitting onto the shaft 2. | .
the ring 15 be insulated from the shait 2,
and I have, therefore, shown the ring 12 1m-

[ prefer to drive the ring 12 from the shaft
2, but at a reduced speed. Of course, various
means might be employed 1n practice for
accomplishing this result. As illustrated,
the hub 19 of the spider 13 has formed there-

on a gear wheel 21, which meshes with a pin-

ion 22. The pinion 22 1s arranged to re-

volve with a gear wheel 23, arranged to mesh

with a pinion 24 keyed, or otherwise rigidly
conneeted to the shaft 2. L .
As illustrated, the gearing just described
is so proportioned that the ring 12 will be
driven at a considerably slower speed than
e shaft 2 and the contact member 3, which

is keyed to said shaft.

preferred speed ratio of-the contact mem-
ber 3 and the ring 12.  In practice, the ring
12 may bée operated in a reverse direction

from the contact metnber, but, as illustrated,

it is arranged to operate 1n the same direc-

Gon as said member. The ring 12-may be

connected in circuit in any preferred man-

hown ‘a brush

ner. As illustrated, T have

95 adapted to engage the rear face of said

ring, said brush being yieldingly mounted

in a suitable supporting member 26, having
a bind\mg post 27. In practice, the shaft 2-

—_—

spider at the

_ : Of course, in prac-
| tice, the gearing may be modified to give any

Tt is essential that
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may be operativ elv connected to the motm
Whlch it 1s desired to control,.or, it may be
connected to a moving part. of ‘the drn en

mechanisn.

1 shall now describe the cireuit arrange-
ment shown in Fig. 3. In this arrange-
ment, I have shown the device above de-

scribed as applied to the control of a motor

28 having an armature A and a serles field

winding T. Of course, my invention is ap-

plicable to .other theS -of motors than the

'_.fplam series motor illustrated. "The motor

15

98 is supplied with current from main lines
29 and 30 through a double pole switch 31.

For controlling the continuity of the motor

circuit, I have shown an electromagnetically

| .opera,ted device .32, comprising a pivoted

20

25

.member 33 tendmfr to norm*llly stand in a

position to open . ~ the motor circuit and
adapted to be moved over a series of con-
tacts 34 to first close the motor circuit and

~then gradually remove a starting resistance
-85 from the miotor circuit.
_practice, any preferred means may be em-

Of course, in

ployed for controlling the motor circuit.

-The device 82 is promded with a suitable
-*npmatlnn' winding 36,

one  terminal _of
which 1s cennected dnet,ﬂv to one of the

" main lines, while its opposite terminal is

30
of the contr.aling device.

39

from a central

40

49

o0

“ment with contact button 40. This closes,
a circuit from main line 29 by conductor 43
‘through the controlling sw1tch 38 by con-
_ ductor 42 to ring- 12, and. through said ring
to brush 7, thence tlu ough the member 3 to

55

.portlon 14 of ring

connected v oa conductor 37 to the ring 11
For. mltmlly con-
trolling the. npemimfr winding 36, I have
P].OV]dbd a suitable switch Sb, thh, n
practice, may be of any preferred type. As
ilustr ‘lt@d the switch 38 comprises a manu-
ally oper: ated member adapted to bé moved
posifion into engagement
with contact button 39 or contact button
40. Contact button 39 is connected by con-
ductor 41 to ring 10 of the controlhnﬂ' de-
vice, while contact button 40 is cennected

by conductor 42 to the revoluble ring 12.

I shall now describe the operation “of the

controller, assuming the member 8 of the
“contr olhng device to be in the position illus-
trated, in which position the contact brush

5, carrled thereby, engages the insulated
10. In this position of

the member 3, in order to energize the de-

vice 382 to start the motor, it 1s necessa,ry to |

move the controlling sw1tch 38 1nto engage-

. brush 6 and ring 11, and thence by conduc-
tor 87 through “the. operating wmdmg 36

80

and by conductors 44 and 45 to mam hne

30. The winding 36 thereupon res nda,_
raising the arm 383 of the starting device. '

As soon as the arm 83 engages the first of
the contacts 34, circuit is closed from main
line 29 through the series field winding I

65 and armature A of the motor by conducter

i
;
i

l

and engaging  the  insilated
The lenﬂ'th of time consumed in this opera-
tion depende entirely upon the speed ratio
of the member 3 and-the ring 12. TFor the
purpose of 11111*1{1{1{1011 we will assume that
the member -3 will net overtake the insu-

‘again 1n 0per'1t10n
then be maintained closed until the' member
3 again moves into engagement with .the
Lmsutiated portion 14 of the ring 10. This,

‘however, will require 240 degrees rotation

2 o 990,464

46, through the starting re515tance 35, and
the arm 33 by conductor 45 to the neﬂ'atwe
side of the Ime This, of course, starts the

: motor with all of the resistance in circuit.
The device 32, however, operates automati--

cally to frmdu..tll_y remove the starting re-

70

sistance 35 from circuit, thus brmglng the

motor up to normal speed. Assuming

now, that the shaft 2 of the controlling de-
‘vice is.connected either to the motor or to

the driven mechanism, it -will be seen that

as soon as the motor is started, the membex

3.and the contact ring 12 will be set in op-
eration. When once started in the manner

set forth, the motor will continue to oper-

ate until the brush 7 of the controlling mem-
ber 8 passes onto the insulated pmbon 15 of

the contact ring 12, thereby degnergizing
‘the starting device.
however, is furanged to operate in-the same
direction as the member 3, and it is, there-
fore, necessary for the member 3 to opemte

The contact ring 12,

a considerable distance before overtaking
portion 15,

lated pertion of the ring 12 until said mem-
ber has moved 120 dewreas Consequently,
if the member 3 is umnf:red to operate at
the same relative speed as the driven mecha-
nism, the driven mechanism will operate 120

_deﬂ'lee:; before the motor is br ought to rest.

W Imn the member 3 has }(‘lf;hf&{l the insu-

lated portion of the ring 12, thereby opening

70

80

85

90

10¢C

the circuit of the oper 1t:mg winding of the

stmtnw device 32, the brush 5 thereof will
be 11 enuaﬂement v. ith contact 1 e 10. The

motor may fthen be agan started by mov-

109

ing the mntwllmn‘ S"L"wll(,h 38 into encage- |

buy R

ment with contact button 39. This closes a

circuit through the switch 38 by
tor 41. to contact ring 10, and brush 5

through the member 3 to brush 6 and ring

11, fmd thence through the operating wind-

_mg 36 of the starting device in the manner
already set forth.
‘upon 1espond again starting the motor and
bringing the same up to speed. This, of

The device 32 will there-

course, sets the member 3 and the ring 12
The motor circuit will

of the member 3 , thereby c-msmg the driven
mechanism to be operated 240 degrees be-
fore the motor is again stop ped. .

While the arm 3 is returnuw to-initial pe-
sition, the ring 12 is moved fmther away
from the insulated portion of ring 10 and,

consequently, when the motor is again start-

conduc-~

110

115

120

ed by throwing the COIlthHlnﬂ' switch into 130
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- ed to cause the deénergization of said means
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matically operated switch having a contact

45
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_e_ngagemeht with the contact button 40, the

member 3 will-have to rotate probably more
than 360 degrees in order to overtake the n-
sulated portion of the ring 12 to again stop
the motor. L .

From the foregoing it will readily be seen
that the range of: operation of the motor
during successive stages may ‘thus be auto-
matically. varied almost indefinitely. Of
course, in time the cycle of operation would
be repeated, but numerous variations 1n the
range of operation of the motor would neces-
sarily be obtained. As before stated, the

speed ratio of the member 3 and the ring 12

may be adjusted to give practically any de-

sired variations in the range of operation of
the motor during kuccessive stages.” It will

also be understood that the speed ratio of
the member 3 and the motor or-driven mech-
anism may be adjusted as desired. Further,

either or both of the contact rings might be

provided with more insulated portions and
ihe number of contact rings varied if de-
sired. | | Lo

{ claim: | - -

1. In-a controller for -electric notors, In

combination, a contact member and 2 contact.

arranged to be engaged and . disengaged

thereby, said member, upon dicengaging said
_ being adapted tostop the motor, and-
said member and said contact being movable

contact,

automatically at relatively different speeds
to vary the range of operation of the motor

" during successive operating periods thereof.

o 1n a controller for electric motors, n
combination, electroresponsive Mmeans for
controlling the motor circuit, and an auto-

member and a contact therefor, said member,
upon disengaging said contact, being adapt-

to stop the motor, and said member and said
contact being movable at relatively different
speeds for varying the range of operation of

the motor. during successive operating pe-
riods thereof. o ‘ — | -
3 In a controller for electric motors, 1

combination, a contact member, and a plu-

rality of contacts arranged to be engaget
thercby, said member being adapted to al-

ternately disengage said contacts to stop the
motor, and said member and one of sald
contacts being arranged to.be automatically
operated at relatively different speeds to
vary the range of operation of the motor
during successive operating periods thereof.

4. Tn a controller for electric motors, n
combingtion, means for starting
and an automatically ope ated switch having
g contact member and a plurality of con-
tacts arranged to be engaged thereby, said
member being adapted to alternately ‘disen-
irage said contacts to stop the motor, and to
always remain n engagement with one of

said contacts to enable said meéans to be op-

the motor.

erated to cause the motor to 'opérate in

-stages, said member and one of said contacts

being movable at relatively different speeds
to vary the range of operation of the motor |

during successive stages of o peration thereof..
5. In a controller for electric motors, i
combination, a contact member and a | lural-

ity of contacts arranged to be engaged there-

by,.said member and one of said contacts

being arranged ‘o be automatically operated.

riy

75

at relatively different speeds, sald contict

member beinig arranged to alternately dis-

“engage said contacts to stop the motor, said

movable contact being adapted to necessitate.

said contact member being moved varying

distances to stop the motor, thereby varying

the range of operation of the motor during
successive operating periods.’ T
6. In a controller for electric motors, 11
combination, electroresponsive means for
controlling the motor circuit, and an auto-
matically operated switch having a contact
member and a plurality of contacts arranged
to be engaged thereby, said contact member

being arranged to alternately disengage said

contacts ‘to detnereize said means to stop

‘the motor, thereby necessitating operation
‘of the motor in stages, sald movable lcontact: -

being adapted to necessitate said member
being. moved varying distances to-stop the
motor, thereby varying the range of opera-

30

| 85

90

8o

tion of the motor during successive stages. .

7. In a controller. for electric moters, 1n

combination, electroresponsive meis  fot

controlling the motor circuit, an automati,
g . contact’

cally operated switch having a
member and a plurality of contacts ar

ranged to be engaged thereby, said contact:
member being arranged to alternately dis-

engage said contacts to desnergize sad

means to stop the motor, thereby necessitat-.

ing operation of the motor in stages, said

novable contict being adapted to necessitate
said member being moved varying distances- - .
_ 110
of ‘operation of the motor during successive:

to stop the motor, thereby varying the range

stages, and means for causing the energiya“
tion of said first mentioned means when s.1d

member is in engagement with either of said-

contacts. - -
8 In: a controller for clectric motors,
combination, electroresponsive means for

100

|

1t

105

115

controlling the motor circuit, sald means

| having a plurality of energizing circuits, a

movable contact member common 10 sajd cir-

‘cuits, contacts arrapged to be enzaged by

120

I

aid member to include the samne in either

of said circuits, said contact me
movable to alternately disepgage sald -con-
tnots to alternately open sdid control cir-

ouits to cause said means to stop the motor,

-nd one of said contacts being movable at

o relatively different speed from said mem-

ber to necessitate said member being moved
varying -distances to open said clreuits,

member bethg -

125

130
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- thereby varying the rangé of 'operé,ﬁon of

the motor during . successive operating
periods thereof. . S

9. In a controller for electric motors, 1n
combination, electroresponsive means -for
controlling the motor circuit, said means
having parallel energizing circuits, a single

~ controlling switch arranged to close either

15

20

25

. of said ‘energizing circuits, an automatically
- 10

operiated switch member common to said

parallel circuits, and:contacts arranged to

be engaged by said switch member to 1n-
clude the same 1n either circuit, said member
being always in engagement with one of

said contacts and arranged to alternately .

disengage said contacts to alternately open
said circuits to cause sald means to stop
the motor, one ot said’ contacts being auto-
matically movable-at a‘relatively different
speed  from- said member to necessitate sald

member being: moved varying distances

prior to stopping the motor, thereby varying

the range of operation of the motor during

successive operating: periods. B
10. In an electric switch, in" combination,

a contact member and a:contact therefor,

said .member and said contact being ar-
ranged to be moved- at relatively different
speeds, said contact member moving'longi-

tudinially of said contact.. = |
~11. In an electric switch, in combination,

a contact member and a plurahity of con-

tacts arranged to be engaged thereby, said
contact member and one of said contacts

being movable at relatively different speeds,
another of said contacts remaining sta-
tionary.

12. In an electric switch, in combination, |

- 990,464 -

ol

a contact member, and a plurality of con-

tacts arranged to be engaged thereby, said
contact member being movable to alternately

disengage said contacts; and one of said
contacts being movable at a relatively dif-
ferent speed from said contact member to
necessitate said member being moved vary-
ing distances prior to disengaging sald con-
tacts. - | -

13. In an.electric switch, in combination,
a movable contact member, a plurality of
contacts arranged to be engaged thereby to
connect sald- member 1n di
said member being arranged to alternately
disengage said contacts to alternately inter-
rupt said circuits, and one of said contacts
being arranged to move at a relatively dif-
ferent speed from said member to necessitate

said member. being moved varying distances

prior to disengaging said contacts.

14. In an electric switch, in combination,

a pivoted contact member, and a pair of
curved contact strips arranged to be en-
gaged thereby, siid member being movable
to -alternately disengage said contact strips,
and one of said contact strips being merable
at a relatively different speed fr- a said

member to necessitate said mem..: being

moved varying distances in order to disen-
gage sald strips. T
In witness whereof; I have hereunto sub-

scribed my name in the presence of two wit-
nesses. | o -
| FLOYD T. TAYLOR.
Witnesses: o

Laora E. Syarm,
M. GOLDSTEIN.
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