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Ty all whonv it maly COnCeriv:

Be it known that I, EveeNE R. CARICHOTT,
a citizen of the United States, residing at Kast
Orange, in the county of lissex and State of

& New Jersey, have invented certain new and

useful Improvements in Controllers for Klec-
tric Circuits, of which the following 1S a Speci-
fication. '
My invention relates to the control of elec-
to tric translating devices, and 1s particularly
adapted for use 1n controlling the circuits of
electric motors.
In a former application, Serial No. 179,796,
filed by me November 4,1903, 1 have disclosed
(5 a system of control for electric circuits em-
bodying as one of its features a controller ar-

ranged to make the desired changes in an elec-

triccireuitin predetermined order and ata pre-

determined rate by means of a plurality of
20 normally open switches, together with means
tor simultaneously placing the switches under
strain. tending to cause them to close, and
means for antomatically regulating the clos-
ing of the switches 1n suceession.
2t The particular arrangement illustrated and
described in the above-mentioned application
consists of a single shaft, upon which a plu-
rality of switches are flexibly mounted. The
shaft is rotated to place all the switches simul-
30 taneously under strain, and a series of ob-
structing devices are utilized for preventing
the closing of the switches. Asthe obstruct-
ing devices are serially moved out of engage-
"~ ment with the several switches, the switches
35 close in & predetermined order and at a rate
determined by the rate at which the obstruct-
ing devices are moved.

» L L

My present 1nvention consists in an 1m-
provement in the controlling-switch disclosed

10 in my former application and comprises a sin-
ole magnet-winding acting upon a plurality

of armatures, each of which 1s operatively
connected to a normally open switch. When
the magnet-coil 1s energized, all the arma-

45 tures are placed under strain; but the move-
ment of the several armatures 1s prevented by

a plurality of obstructing devices, which as
they are serially disengaged from the arma-
tures permit the successive closing of the sev-

go eral switches. By means of this arrangement
ihe necessity for a flexible connection for each

- gwitch 1s removed, the magnetic pull exert-

~ ed by a single coil taking the place ot the pulls

exerted by the several springs i the switch
shown in my former application. 55

My invention will best be understood LY
reference to the accompanying drawlings, 1n
which— |

Figure 1showsa perspective view of a con-
trolling-switeh arranged in accordance with 00
my invention. Kig. 2 <hows a side elevation
of the same, and Fig. 3 shows a modification
thereof.

Referring first to Figs. Land 2,1 haveshown
my controlling-switch connected to control the 05
circuit of a motor by cutting out SUCCeSSIVE
resistance-sections. It will be understood,
however, that my invention is applicable to
he control of any cireuit in which it 1s de-
<ired to make a plurality of changes in prede- 70
termined order. |

In Fig. 1, M represents an electric motor
having four resistance-sections R’ to R, adapt-
ed for connection in series with it. Lirepre-

L]

| sents a line-wire or other snitable source of 75

current for the motor. € represents a mag-
net coil or winding, the circuit of which 1s
controlled by the switch s. The coil Cis pro-
vided with a plurality of armatures & to «,
which are loosely journaled on the shaft A, 8o
which is supported from the end pieces IC K.
The shatt A may be eilther journaled in the
end pieces or rigidly secured thereto. Brep-
resents a second shaft, which 1s journaled in
the end pieces K K and which carries a sec- S5
ond series of armatures & to 07, which engage
the several armatures « to o, overlapping
their upper ends by unequal amounts. All

of these armatures & to 07, except the last, are
connected to shaft B by means of a pin-and- 9o
lot connection, theshaft being provided with

a plurality of pins J, to 1%, which engage slots

of different lengths on the armatures, and
thereby permit a movement of the armatures
relative to the shaft. The frst armature 018 95
provided with a long slot, so as to have the
oreatest amount of relative movement. The
last armature 0'is rigidly secured to the shaft.
The shaft B carries an arm &7, to which is se-
cured, by means of the rod % the piston ¢ 100
of a dash-pot D. _The piston d is provided
with a check-valve ', which permits a tree
downward movement of the piston and retards
its upward movement. Fach armature ¢ has
secured to it a flexible rod e, which carries at I05
its tip a switch-contact 7, which when the ar-
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mature « 1s drawn inward engages a station-
ary contact ¢, and thereby connects the line-
wire L to a terminal of one of the resistance-
sections R.

The operation is as follows: When coil (!is
energized by closing the switch . the coil C
exerts a pull upon the armatures to a*, tend-

ing to draw them inward, and thereby toclose

the several switches. The armatures « to
are in engagement with the armatures to b,
which prevent their inward movement, and

consequently prevent the switches from clos-.

Ing. The armatures 4 to ', however, are also
drawn inward by the coil C. This tends to
rotate the shaft B, so as to raise the arm /°
and the dash-pot piston . The dash-pot pis-
ton consequently moves upward at a rate pre-
determined by the adjustment of the dash-
pot until the first armature » becomes disen-
caged from the armature «. Armature «
moves quickly inward, closing the motor-cjr-
cuit at the contacts # and 7 with asnap move-
ment. The motor consequently starts with
all the resistances in series. The rotation of
shatt B continues, however, under the torque
exerted by the remainine armatures &' to b,
which have been brought nearer coj]l by the
rotation of the shaft. The rotation of shaft
B after the armature 4 hasmoved inward into
engagement with the central member of ar-
mature ¢ 1s provided for by the pin-and-slot
connection. As shaft B continues its rota-
tion, retarded by dash-pot D, the other arma-

tures @' o, &c., are successively released from

their engagement with the armatures s’ 0, &c.
The switches /' 7°, &e., are consequently
closed successively, cutting out resistance-sec-
tionsin the circuit of motor M. Finally, when
switch-contact #* is in its closed position the
motor 18 connected directly across the line
with all the resistances cut out. When it 1S
cesired to stop the motor, the circuit of coil
C 1s opened by means of switch «. The ar-
matures ¢ «', &c., are drawn into the position

shown in Fig. 1 by the spring action of the

flexible rods ¢ ¢/, &c., the motor-circuit thus

being opened with a quick break. The shatt
B and its armatures are returned to the po-
sition shown by the weight of the arm "’ and
the piston . This weight may be supple-
mented by a spring, if desired. Tt is not es-
sental that the same coil should perform the
two functions of placing the several arma-
tures under strain and of removing the ob-
structing devices therefrom. Thus in Kig. 3
the coil C acts simply to place the several ar-
matures ¢ «', &c., under strain, while the
function of removing the obstructing devices
1s performed by an additional coil (', which
acts upon a lever ¢*, upon the other end of
which the dash-pot D acts. The lever 7 is
secured to shaft I and by its movement Pro-
cluces a rotation of the shaft. The shaft I
carries a plurality of obstructing devices 7 to

¢, which as shaft T is rotated permit the sue-

798,161

cessive closing of the several armatures « @,
&c., 1n tl

e same manner as has been hereto-
fore deseribed. |

Obviously magnet-winding C instead of be-
ing a single coil composed of turns each of
which surrounds all the armatures may be
composed of a greater number of short turns,
cach surrounding one or more armatures, so
as to form a plurality of coils connected in
series.

Other changes in the construction and ar-
rangement of parts may be made without (le-
parting from my invention, and I aim in the
appended claims to cover all such modifica-
tlons.

What I claim as new, and desire to secure

75

30

by Letters Patent of the United States, is— -

‘1. In combination, a plurality of switches,
a magnet-winding, a plurality of armatures
for said winding adapted to be placed under
strain when said winding is energized, opera-
tive connections between said armatures and
said switches, and means for automatically
regulating the movement of said armatures
to move said switches in succession independ-
ently of the exciting-current of said magnet-
winding. -

2. In combination, a motor, a resistance, a
plurality of switches adapted to control the
amount ot resistance in the motor-circuit, a
magnet-winding, a plurality of armatures for
sald winding adapted to be placed under
strain when said winding is energized, opera-
tive connections between said armatures and
said switches, and means for automatically
regulating the movement of said armatures
to move said switches in suceession Independ-
ently of the exciting-current of said nmagnet-
winding. |

3. In combination, a plurality of switches,
a magnet-winding, a plurality of armatures
therefor adapted to be placed under strain
when said winding is energized, operative
connections hetween theé seversl armatures
and switches, means for obstructing the move-
ment of the armatures, and means for seri-
ally removing the obstructing means from the
armatures.

4. In combination, a plurality of fixed con-
tacts, a magnet-winding, g plurality of arma-
tures theretor adapted to be placed under
strain when said winding is energized, mov-
able contacts carried by the several arma-
tures, means for obstructing the movement
of said armatures, and means for serially re-
moving the obstructing means from the ar-
matures so as to permit the movable contacts
serially to engage the fixed contacts with a
snap actlon.

5. In combination, g plurality of normally
open switches, a magnet-winding, a plurality
of armatures therefor adapted to be placed
under strain when said winding is energized,
operative connections between the several ar-
matures and switches, means for obstructing
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the movement of the armatures, and mag-
netically-operated means for serially remov-
ing the obstructing means from the armatures
at a predetermined rate. |

6. In combination, a plurality of normally
open switches, a magnet-winding, a plurality
of armatures therefor adapted to be placed
under strain when said winding is energized,
operative connections between the several ar-
matures and switches, means for obstructing
the movement of the armatures, and means
operated by said magnet-winding for serially
removing the obstructing means from the ar-
matures.

7. In combination, a magnet-winding, two
sets of armatures therefor adapted to be placed
simultaneously under strain when said wind-
ing is energized and one set being arranged
to obstruct the movement of the second set,
a shaft arraneed to be rotated by the stramn
on the first set and by 1ts rotation to move

the armatures of the first set serially out of
encagement with the second set, and a plu-
rality of switches operatively connected to
the armatures of the second set.

8 In combination,a magnet-winding,a plua-
rality of armatures therefor adapted to be
placed under strain when said winding is en-
ergized,obstructing means for said armatures
adapted to be placed under strain when said
winding is energized and by its movement
successively to release said armatures, means
for retarding said movement, and a plurality
ot switches operatively connected to said ar-
matures.

In witness whereof I hereunto set my hand
this 28th day of June, 1904.

EUGENE R. CARICHOFKF.

Witnesses:
RopeERT ‘FILESTON,
Lro C. Foss.
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