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No. 791,591,

UNITED STATES

Patented June 6, 1905,

PATENT OFFICE.

AUGUST SUNDH AND DAVID LEONARD LINDQUIST, OF YONKERS,

NEW

YORIK.

ELECTROMAGNET.

SPECIFICATION forming part of Letters Patent No. 791,591, dated June 6, 19035.
Apolication filed October 27, 1904, Serial No. 230,266,

To all whom 6 nuay concer:

Be 1t known that we, AUgusT SUNDH and
Davip Leoxarp LinxpqQuist, of Yonkers,
Westchester county,New YOI'L., haveinvented
anew and useful Improvementin Electl omag-
nets, of which the following 1s a specification.

The Invention relates to the prevention of
chattering and other noises commonly macde
by armatures or other mechanism set 1 vibra-
tion by an alternating current.

The principle of the invention resides in
causing the armature first to become magnet-
1cally equilibrated and then taking up by any
suitable resilient means its vibrations due to
current alternations in the magnet-coil.

The invention consists in the combinations
and Instrumentalities embodying this prin-
ciple, as more particularly set out in the

claims.

Inthe accompanying drawings, Figurel isa
front elevation of ourdevice,showing the elec-
trical connections and the circuit-closer out of
contact with the main circuit-terminals. Fig.
2 1s a detail view of the upper part of the mag-
net in partial cross-section, showing the cir-
cuit-closer 1n contact with the main circuit-
terminals. Fig. 3 is a detail view similar to
Fig. 2. but illustrating a modified form of
circuit-closer. Kig. 4 1s a cross-section of the

magnet on the line » 2 of Fig. 1, showing the"

supporting-plate for the magnet and the brack-
ets which carry the circuit-terminals.  Fig. 5
i1s a top view of the magnet and a portion ot
the supporting-plate.

Similar characters of reference indicate like
parts. |

1 represents a portion of the supporting-
plate for the magnet.

2 and 3 are rectangular frames of non-mag-
netic material, each provided with four pro-
jecting lugs 4. DBetween the frames 2 and 3
1s placed a rectangular external core or frame
5 of laminated magnetic metal. The frame 5
is clamped between the two frames 2 and 3 by
means of threaded bolts 6, which extend be-
tween the lugs 4 of said frames and are pro-—
vided with setting-up nuts 7. The frame 5 1s
also held by means of the screws &, Kig. 1,

which enter holes made in said tframe and the |

edge of the frames 2 and 3. On the outer
side of each frame 2and 3 are lugs 9, through
which pass the bolts 10, which enter the sup-
porting-plate 1 and have their heads 11 in
countersunk openings in the back of said plate.

The laminated frame 5 incloses the solenoid
12, extending through which and also through
the upper and lower members of frame 5 1sa
cylindrical opening which receives the arma-

ture 14, formed of longitudinally-extending
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iron wires inclosed in a tube 13, of non-indue- %o

tive material, preferably wood fiber. Said
tube is closed at its lower end by a plug 15,

of non - inductive material, secured by the

cross-pin 16. Inits upper end above the wires
is an elongated plug 18, of non-inductive ma-
terial, secured by pin 17 Above this plug 18
there is a tubular flanged cap 19. DBetween
the flange on cap 19 and the top ot the arma-
ture is interposed a washer 37, which may be
of elastic material. A screw 20 passes down
through this cap and enters the body of the
plug 18. Said screw is provided with a nut
21, which rests on the upper surface of the
cap 19 and serves to hold the serew in adjust-
ed position. Loosely fitting on the screw 20
1s the circuit-closing plate 22, between which
and the upper surface of the cap 19 1s inter-
posed a helical spring 23. The effect of the

| fsplmo 923 is normally to hold the circuit-clos-

ing plate 22 against the polygonal serew-head
‘)4 By setting the screw more or less inward
by means ot the head 24 the tension of the
spring 23 may be regulated.

25 and 26 are bracket-arms provided with
lugs 27, through which pass the fastening-bolts
28, by means “of which said brackets are at-
tached to the supporting-plate 1. At theend
of each bracket-armisascrew-clamp, through
which passes a threaded contact-terminal 30.
By loosening the clamps 28 the terminals 30
may be screwed up and down to adjust them
and after adjustment they are held firmly 1n
place by setting up the screw-clamps 29.

Asshown in Flﬂ 1, the brackets 25 and 26

may be connected in any suitable circuit—for
example, asone containing electric lights,illus-
trated diagrammaticaily at 32.

The terminals of the solenoid may be con-
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nected to the ends of the secondary coil 33.
The primary coil 34 receives alternating cur-
rent from any suitable source 31.

The operation of the device is as follows:
Alternating current being established in the
primary coil 34, a like current is induced in
the coil 33 and the solenoid 12 to lift the arma-
ture 14, so bringing the circuit-closing plate 22
into contact with the terminals 30, thus estab-
lishing circuit through the plus and minus con-
ductorstothelights82. Inasmuch as the solen-

oid is energized by an alternating current, a vi-

brationof the attracted armature due to the cur-
rent alternations in the coil normally ocecurs.
If the armature when in attracted position is
not free, or, in other words, if it is permitted
tomeet a rigid unyielding abutment, it will by

reason of its vibrations produce a chattering:

noise. It will be seen from Fig. 4 that the
armature 14 when the magnet-coil is not ener-

gized has its upper extremity ¢ below the up-

per member of the laminated frame or core 5
and its lower extremity d below the lower mem-
ber of said frame. Obviously when the coil
1s energized the upper extremity cof the arma-
ture will rise until it reaches the plane of the
upper surface of the upper member of frame 5,
and at that point will remain the magnetic pull
sustaining the armature in equilibrated posi-
tion against the downward pull of gravity.
The magnetic circuit through the frame or core
5 and the armature 14 will then be asindicated
by the small arrows ¢ b, and as the air-gap in-
cluded in said circuit between armature and
trame will be reduced to a minimum the mag-
netic resistance will similarly reduce. Under
these circumstances the vibration of the arma-
ture due to current alternations in the coil
will be very small and easily taken up by the
spring 23. Thespring is preferably to be ad-
Justed in point of resiliency with respect to
the highest position of the extremity ¢ of the
armature, so that no possible vibration of the
latter can effect a compression of said spring
sutlicient to convert it into a substantially un-

vielding abutment. It will be observed, there-

fore, that the armature is, in fact, broughtinto
an equilibrated position by the alternating cur-
rent against a counteracting force—in the
present case gravity—that it then, by closing
to a minimum the air-gap in the magnetic cir-
cuit in which it is included, reduces the mag-
netic resistance in said circuit, and hence the

current necessary for operating the device,

and that finally the vibrations of the armature
when in equilibrated position and due to the
controlling alternating current are absorbed
by the resilient abutment formed by the heli-
cal spring. |

This construction and mode of making an
electromagnet controlled by an alternating
current we assert to be broadly new and pio-
neer invention.

In the modification shown in Fig. 8 the |

791,591

| bracket-arms 25 and 26 carry at their ends

contact-terminals in the form of spring-clips
35. The ecircuilt - closing plate 22 and the
spring 23 are omitted and the threaded screw

20 1s provided with a knob 86, adapted to en-

ter between the arms of the clip 35, which are
sultably bent to receive it. In this construc-
tion it will be obvious that the armature may
vibrate under the action of the alternating
current and the knob 36 still be held by the
clip 35, the arms of which will open and close
sufficiently to permit of its movement.
sald arms being themselves springs form, as
before, a resilient abutment for said armature
when the same is in attracted position and
also take up the vibrations thereof due to al-
ternations in the energizing-current.
We claim-—

1. A movable body of inductive material, a
source of alternating current, meanscontrolled
by said current for equilibrating said body,
and means for taking up the vibrations of said
equilibrated body due to current alternations.

2. A movable body of inductive material, a.
source of alternating current,means controlled
by said current for equilibrating said body
against the attraction of gravity, and means
for taking up the vibrations of said equili-
brated body due to current alternations.

3. A movable body of inductive material in
magnetic circuit, a source of alternating cur-
rent, means controlled by said current for
moving said body to reduce the magnetic re-
sistance in said circuit and for equilibrating
sald body, and means for taking up the vibra-
tions of said equilibrated body due to current
alternations. |
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4. The combination of a vertically-disposed °

solenoid-coil,a freely-movable armature there-
for, a frame of laminated magnetic material
surrounding the same and provided with open-
1ngs coinciding with the axial armature-open-
ing 1n sald coil, frames disposed on opposite

105

sides of said laminated frame, and means for

clamping said laminated frame between said

-s1de frames.

5. The combination of a vertically-disposed
solenoid-coil, a frame of magnetic material
surrounding the same,and provided with open-

1ngs coinciding with the axial armature-open-

Ing 1in said coil, and an armature freely mov-
able and detachably suspended in said coil,
and a resilient abutment receiving the thrust
of sald armature when attracted by said so-
lenoid. _

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

AUGUST SUNDH,
DAVID LEONARD LINDQUIST.

-~ Witnesses:

Wwu. H. Sieeman,
I. A. Vax WaRrT.
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