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To all whom it may concern.
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* which is arranged

Be it known that I, CaarLEs D. KnNigur, &
citizen of the United States, residing at
Schenectady, in the county of Schenectady,
State of New York, have invented certa.n
new and useful Improvements in Automatic
Motor-Starters, of which the following is a
specification.-

My invention relates to the automatic con-
trol of devices from a distance, and particu-
larly to automatic starting-switches for elec-
tric motors. - :

Starting-switches have been arranged here-
tofore with magnet windings controlled from
a distance for moving the switches from off
to running position to start the motor.  Such
switches have also been provided with means
for cutting out the operating magnet when
the switch is moved and connecting in cireyit
& smaller locking or retaining magnet for
holding the switch. in running position; the
switch being arranged to return automatic.
ally to starting position when the retaining
magnet is de-energized. With such an ar.
rangement the retaining magnet is continu-
ally energized, as long as the motor is run-
ning., :

My invention consists in providing a mag-
netically operated switch with a lateh whioch
automatically engages and retains the switch
in running
magnet may be de-energized when the switch
is moved and the switch retained in running
fosition without the expenditure of current

or this purpose, and with a second magnet
winding, which 1s arranged to disengage the
latch to stop the motor. This winding, as
winding, is in eir-
cuit only momentarily,
may be made of small size. Furthermore,
no current is employed while the motof is
running, except that in the motor itself, so
that the efficiency of the device is increaged.

My invention will best be understood by
reference to the accompanying drawing,
which shows diagrammatically an automatio
motor starter arranged in accordance with

my invention. :

In the drawing, A represents the armature,
and o the field winding, of & shunt-wound
motor controlled by the starting switch B,
when moved to cut out re-
sistances C from the armature circuit, and
which is operated by the solenoid D.

position, so that the operating -

and consequently
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lower line-wire L,

Patented April 30, 1807,

0 represents a switch contact, which for
convenience is shown separate from the
main switch-member B, which is -arranged
to break the motor ecircuit when switch-
member B is returned to its lowest position
by gravity. ,

B represents a2 spring-actuated lateh
adapted to engage a noteh ¢ in the core of
solenoid D when switch-member B is in run-
ning position. The movement of -this latch
into the notch shifts the switch d so as to

open automatically the circuit of magnet

winding D, )

I represente 2 second megnet winding
adapted when energized to withdraw latch
5 50 28 to allow switch-member B to fall to
its lowest position.

J represents a switch which bresks the cir-
cuit of magnet winding ¥ when switch-mem-
ber Bisin its lowest position.

G represents a suitable retarding device,
such as o dash-pot operatively connected to
the switch-member B adapted to reterd its
upwerd movement, but %o permit its free
downward movement. o

The magneis D and F are controlled by
the switch ¥ at the distent point, which I
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have shown as controlled by a float I and a

tank J, supposed to be supplied by & pump
(not shown) driven by a motor A. When
the water in the tank J falls below 8 certain
level, the downward movement of float I
brings switch H into engagement with the
contacts f, thereby closing a circuit from the
through contacts 4, through
switch d and magnet winding D to the upper
line-wire 1. Magnet winding D conse-
quently draws up switch-member B reterded
by dash-pot . The first mevement of
switch-member B
to close, thersby closing the motor-circuit
across the line-wires L. The further rove-
ment of gwitch-member B gradually cuis out
the resistances { to bring the moter up to
speed. = When all the resistances are cut out,
tﬁe notch e is brought o posite the spring
latch I, which enters the notch ho ding
switch-member B in running position. A}
the same time the circuit of solenoid D is
broken by switch d. .
When the pump driven by the motor A has
raised the water-level in tank J to a certain
height the switch-member J is brought into
engagement with contacts A/, therehy closing
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o civeuit from lower line-wire Li through con-
tacts /, switch f and magnet winding ¥, to
the upper line-wire. Thus, magnet winding
F is energized, withdrawing latch B and al-
lowing switch - member B to fall. This
quickly cuts the resistances C into the arma-
ture cireuit of the motor, and, when switeh-
member B reaches its lowest position, it en-
gages and opens the switches ¢ and f, which
Sroak the circuits, respectively, of the motor

“and of the magnet ¥. N
Although I have shown my invention a,?-'

plied to 2 shunt-wound motor, it is equel
applicable to the control of eny other typs of
motor for either direct or alternating cur-
rent. When used with an alternating-cur-
rent motor, Ty invention possesses a special
advantage, in that the operating magnets are
cut out of circuit except at the moment of
starting, so that the losses due to eddy cur-
rents and hysteresis, which ocour in alternat-
ing-current magnets, are almost wholly
avoided.
the per-
ticular construction and arrangement of
parts heré shown, but aim in the appended
claims to cover all modifications. w ch are
within the scope of my invention.

What I claim as new and-desire to secuce
by Letters Patent of the United States, is:
“1. In combination, & member to be moved,
a magnet winding adapted to move said
member, a latch adapted automatically to
engage and to release said member when
moved, means for automatically de-energiz-
ing said magnet winding when said member
is ‘moved, and a second megnet windin
?da ted when energized to disengage said
aten. .

2. In combination,
a magnet winding adapted to move said
member,  retarding device operatively con-
nected to said member, a latch adapted auto-
matically to engage and to retain said meri-
ber when moved, means for automatically
de-energizing said magnet winding when said
member is moved, and a second magnet

winding adapted when energized. to disen-

gage said latch. .

3 In combination, an electric motor, &
starting switch therefor arranged to return
automatically to off position, a magnet wing-

_ing adapted to move said switch to Tunning
a latch adapted automaticelly to .

position,
engege and to retain said switch in TUnNMNG

a member to be moved,

i
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position, means for autometically de-snergiz-
ing said magnet winding when seid switen ig
in running posiion,
adapted when energized to disengage seid
latch. :
4. Tn combination, an slectric motor, 2
starting switch therefor prranged to returs
automatically to off position, resistancs
controlled by said switch, 2 magnet winding
adapted to move said switeh to running posi-
tion, a retarding device opersatively connect-
ed to said SWi"ﬁC}%, a latch adapted autometic-
ally to engage and to retain said switeh in
running position, means for automatioally
de-energizing said magnet winding when the
switch is in running position, and a magnet
winding adapted when energized to disen-
zage said latch. Ca

‘§. In combination, an' eleciric motor, a
starting switch therefor axTanged to return
automatically to off position, & magnet wind-
ing adapted to move said switch to running
position, megns at a distance' for energizing
said magnet to start said motor, means for
sutomatically deénergizilg seid magnet
winding when the switch is in running posi-
tion, a latch adapted automatically to-en-
gage and to retain said switeh in rupning po-
sition, & second magnet windin adapted
when energized to disengagoe said%&tch, and
means at the distant point ror energizing said
second magnet winding to stop the motar.

8. In combination, en electric motor, &
starting switch therefor arranged to return
automatically to off position, 2 resigtance
controlled by said switeh, & magnet winding
adapted to move said switch to.running pasi-
tion, a retarding device operatively connect-
ad to said switch, means at a distant point for
energizing said magnet winding to start the

and & magunet winding
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motor, meens for automaticall de-energizing .

said magnet winding when the switch is in
runding position, a fatch adapted automat-
jcally to engage and to retain the switeh in
running positicn, & second magnet windin;
ada%ted when energized to disengage sai
latch, and means at the distant point for en-
ergizing said second magnet winding to stop
the motor. :

In witness whereof, I have hereunto set

| my-hend this 24th day of May, 1906,

CHARLES D. KNIGHT.
‘Witnesses: ‘
- Bewaamin B. HoLL,
Hreren ORFORD.
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