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SPECIFICATION forming part of Letters Patent No. 745,926, dated December 1, 1903,

 Application filed August 5, 1903, Serial No. 168,266,

(No model.)

To all whony it may concern:

BeitknownthatI,AUGUSTSUNDH, of Yonk-

ers, Westchester county, New York, have in-

vented anewand useful Improvement in Con-

trollers for Alternating-Current Motors, of

which the following is a specification.
The invention relates to a controller for
alternating-current induction-motors.
Theinvention consists, broadly, in the com-
hination of an alter natmﬂ'—eumenb induction-
motor with a single controlhncr electromagnet,

‘in shunt- cncu_lt therewith, and hence ener-

vized by the alternating cmlenb T'his, S0
far as I know, is wholly new in the art.
here embodled the said electromagnet di-
rectly controls a variable resistance in the ar-
mature-cireuit of the motor,.

As herein shown, the apparatus embodies

an alternating-current magnet of the type set
forth in United States Letters Patent No.
733,549, eranted to David L. Lindquist July
14, 1903.
said magnet is short in extent and rapid in
operation. In order to give to the movable
member controlled thereby-—here a pivoted
resistance-varyinglever—aslowerand greater
travel, I provide an accumulator in which a
part of the power of the moving armature is

stored and which after the armature has com-

pleted its movement operates independently
of said armature to move the said lever a fur-
ther distance. The said lever controls re-

‘sistances disposed in the rotor-circuit and

causes the same to be gradually cut out in
starting said motor.

In the accompanying d1aW1nﬂs Figure 11s
a general view showing the 011011113 connec-
tions and the positions of the parts when the

- controlling - electromagnet 1s not energized.
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50

Fig. 2 is a vertical section showing the posi- |

tion of the parts after the magnet has com-
pleted its stroke and established circult be-
tween the stator of the motor and main line,
but before all of the resistances are cut out
of the rotor-circuit. Fig. 3 is asection on the

line ¢ a, and I'ig. 4 is a section on the line
b b of Fln‘ 2.

Snmlsu letters and numbers of reference
indicate like parts.

1 is the controlling-magnet, bolted to the
back plate 2.

As

The movement of the armature of

Said maﬂ‘net has an upper

]

eylindrical core 3 with three downwardly-ex-
tending projections456. The colls7 oV are
wound on said projections and extend below
the same, so that each core projection oceu- 55
pies about half the interior of the coil wound
thereon. The magnet-armature 10 18 simi-
larly shaped, with pmJectlons 11 12 13 con-
structed to enter the coils 78 9 and to fill the
space therein when drawn in by the attrae- 60
tion of the excited magnet. Centrally dis-
posed within the magnet-core is a sleeve 14,
through which passes the rod 15, which 1s
thleaded at its lower end and secured by a
nut in a central sleeve 16 of the armature 10. 65
The construction of the aforesaid magnet de-
siened to be operated by an alternating cuar-
rent I do not herein claim.

The rod 15 is shouldered to receive a fixed
downwardly-flanged collar 17, which forms jc¢
an abutment for a helical spring 18 surround-
ing said rod and at its upper end meeting the
lowel flanged portion 23 of a sliding collar 19.

20 is a ]ever -arm pivoeted at 21 to the back
plate 2 and havingaslot through which passes 75
rod 15 and a portion of collar 19. The lower
edge 22 of the rod on each side of the slot 18
Iounded and bears on the upper side of the
collar-flange 23.

At the upper end of the rod 15 isa fork 24, 3o
which carries a plate 25 of insulating mate-
rial, in which are secured the three con-
tacts 20. :

Secured to the back plate 2 are three brack-
ets 27, at the outer end of each of which 1s a 85
vertically-sliding contact-pin 23. Hach con-
tact-pin has an enlarged head 29 to prevent
its falling through the aperture in bracket-
arm 27, &nd beaunﬂ on said head is a leaf-
spring 30 secured to said arm.

Bolted to the end of lever-arm 20 and in-
sulated therefrom is a bent spring 31, to the
extremity of whiceh 18 secured a block 32,
carrying contacts 83. bald contacts are con-
structed to sweep over and meet two parallel 95
series of fixed contacts 35 36 37 38 39 40 41 42
and 43 44 45 46 47 48 49 50 as the arm 20 is
swung on its pivot.

51is a dash-poteylinder secured to the back
plate 2. The piston 52 has openings closed :
when said piston rises by the valve-disk 53,

Qo

| but opened by the lifting of said valve- dlsk




]
i

20

30

40

W
Q

55

6o

05

when the piston descends.
connected to lever 20 by a link 54,

55 18 a hand-switeh, and 56 is a three-phase
motor to be controlled.

The main three-phase conductors A B C are
respectively connected through switeh 55 to
the coils 7 8 9 of magnet 1, the terminals of
sald coils being connected as shown at D,
g, 4. The fixed contacts 28 also are connect-
ed by wires K to said main conductors. The
contacts 20, earried by rod 15, are connected
by wires If to the stator of the motor, the ro-
tor of which 1s connected by wire G to con-
tact-plate 35, by wire H to a point 2 between
the two ohmic resistances X J, and by wire
L: to a point i between the two ohmic resist-
ances I and IK, which point is also connected
to the fixed contact 50. The 1esibmnces IJ
I are in delta connection, the point z be-
tween resistances J I being connected to con-
tact-plate 42.
are connected 1n pairs to points on the resist-
ances I J. Thus contacts 36 and 44 are con-
nected, respectively, to point m on resistance
J and point n on resistance I, the distance of
sald points from the junection-point x being
the same. Similarly, contacts 37 and 45 are
connected fo points o and p, and so on.

The condition of parts being as shown in
I'1g. 1, the operation is as follows: The hand-
switch is closed.
ergized and atiracts its armature, thus rais-
ing the rod 15. Inasmuch as the movement
of the lever 20 is resisted by the dash-pot 13,
the said lever is not moved by rod 15 until
after a certain compression of the spring 18
takes place. Then the end spring 31 begins
to move over the fixed contacts. The rod 15
continues to rise until its contacts 26 meet
the contacts 28, any shock of meeting being
prevented by the upward yielding of the last-
named contacts permitted by the leaf-springs
30. When the upward travel of the rod is
arrested, the spring 18, which is, in fact, an
accumulator, is free to expand and by reason
of 1ts expansion to move the lever 20 over the
remalning iixed contacts and finally to close
circuit between the fixed contacts 50 and 42.
As a counsequence of this movement of the
lever-arm to close cireuit successively be-
tween contacts 44 56 and 45 37 and 46 38, and

so on, it is obvious that increasing propor- |

tions of the ohmie resistances IJ are cut out
of the rotor-cireuit, nntil finally when the le-
ver-arm cowmes to rest and cireuit is closed
between contacts 5042 all of said resistances
are removed and the metor reaches full run-
ning speed.

When circuit is broken at the hand-switch
55, the armature 10 of magnet 1 drops quickly
by its own weight, the valve 53 in the dash-
pot piston opening to allow of free descent.
1'he fractional resistances are then gradually

cuft into the rotor-circuit and the parts re- !
sume the position shown in Hig. 1, the collar
17 on magnet-rod 15 belng received without A

'T'he piston-rod is

The rem&ining fixed contacts !

Magnet 1l thus becomes en- |
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Jar upon an elastic cushion 33% on the upper

side of the magnet-body.

I claim—

1. An alternating-current induection-motor
and a single electromagnet in shunt-circuit
therewith and directly controlling the same.

2. An alternating-current induction-motor,
a variable resistance in the armature-circuit

- and a single electromagnet in shunt-circuit

with said motor and directly controlling said
resistance.

5. An alternating-currentinduction-motor,
an electromagnet and resistances in the ar-
mature-circuit thereof, means for ¢losing cir-
cuit through the motor-field and means for
cutting out said resistances step by step, said
circult-closing means and said means for cat-
ting out resistances being both controlled by
said magnet.

4, Main-line conduectors, and in branch ¢ir-
cuit therewith (1) an alternating-current in-
duction-motor, resistances in the rotor-circuit
thereof and a cirecuit-closer for the field and
(2) an electromagnet constructed to close said
leld-circuit and to vary said resistances.

5. An alternating-currentinduction-motor,
a plurality of resistances in the rotor-¢ircuit,
a plurality of pairs of fixed contact-terminals
connected to said resistances, a swinging arm
sweeping over said terminals and establish-
Ing eireuit successively between the units of
the several pairs thereof and an electromag-
net 1n cirenit with said motor and controlling
said arm.

6. The combination of an electromagnet,
an armature, a supporting-rod for saild armit-

ture, a fixed abutment on said rod, an inde-

pendently-pivoted lever, a spring interposed
between said lever and said abuvment and a
variable resistance controlled by said lever.

7. The combination of an clectromagnet,
an armature a supporting-rod for said arma-
ture, a fixed abutment on said rod, an inde-
pemlenbly-pwoted lever, & spring interposed
between saia lever and said abutment, a va-
riable resistance controlled by said lever, ¢ir-
cuit-terminals on said rod and independently-
supported fixed circuit-terminals in the path
of sald rod-terminals.

The combination of an eiectromagnet,
an armature, a supporting-rod for said arma-
ture, & fixed abutment on said rod, an inde-
pendently-pivoted lever, a spring interposed
between sald lever and said abutment, a va-
riable resistance controlled by said lever, and
& dash-pot connected to said lever and oppos-
ing the motion thereof impressed by said ar-
mature when said magnet is energized.

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

AUGUST SUNDII.
Witnesses:
I. A. VAN WART,
J. LORBSCH.
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