July 1, 1930.

L. C. FRANK
SHADING COIL

1,768,950

Filed Jan. 30, 1930

Fig. 1

//
]7757.2?.
/7
/76
/7
/2

|

/7

/8

/3

INVENTOR
Leo C.Frank.

BY
ATTORNEY



240

Patented July 1, 1930

UNITED STATES

768,950

PATENT OFFICE

LEO C. FRANK, OF McKEESPORT, PENNSYLVANIA, ASSIGNOR ¢
TRIC & MANUFACTURING COMPANY, A CORPORATION

NESTINGHOUTSE BELEC-
* PENNSYLVANIA

SHADING COIL

Application filed January &0, 1830,

My invention relates generally to shading
coils for alternating-current magnets.

The use of shading coils in connection with
electromagnets, which are energized by al-
ternating current, to reduce chattering of
the armatures is old in the art, the theory of
operation is well known and will not be de-
seribed in detail. '

Heretofore, a great ‘deal of trouble has
been experienced with shading coils becom-
ing loose and breaking as a result of the im-
pact of the srmature striking the core when
the magnet is actuated. This impact and
also the heating of the armature causes the
Iaminaticns of the armature to spread apart
or expand. ‘When shading coils are used on
the magnets of contactors for industrial ser-
vice, which operate almost constantly, this
action produces strains on the coils which
cause them to break. :

An object of my invention is to provide a
shading coil which may be economically man-
ufactured and readilv assembled by a ma-
chine operation. ,

A more specific object of my invention is
to provide a shading coil that shall be re-
silient and may be distorted slightly in shape
to permit expansion of the magnetic conduc-
tor on which it may be mounted without sub-
jecting the members of the coil to disrupting
strains.

Ttisalsc an object of my invention to facili-

o of the shading coil by mak-

nection with the aceor
hich:
5 o view, partly in secti
- slevation, of an electron
o coils, constructed in sesc
i tion, mounted t

11, a portion only of which is shown.

‘resilient and may be distorted slightly i
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trated magnet comprises a magnetizable core
10 of U-shape which is supported by a frame
] An
armature 12 is supported by an arm 18 which
is pivotally mounted on the frame 11 by a
pin 14, ,
In order to effect the operation of the arma-
ture 12, a coil 15 is mounted on one leg of the

core 10.

When the coil 15 is excited from a source
of alternating current, the core member 10
is energized and deenergized cyclically. The
energization of the magnet effects the actua-
tion of the armature 12 1nto engagement with
the core member 10, thereby establishing a
closed magnetic cireuit.

In order to prevent chattering, which is
caused by the varying flux, shading coils 16
are mounted on the armature 12. In this par-
ticular instance, the shading coils are made
from sections of seamless tubing, usually of
brass or copper, but it will be readily vnder-
stood that any other suitable non-magnetic

- conductor may be utilized. A section of tub-

ing is so shaped as to constitute an elongated
Iink having side members 17 and reentrant
end portions 18 for engaging the armature
12. A coil constructed in this manner is

)
shape.
9 are provided
Fig. 3, for receis
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departing from the spirit and scope of the
invention, it is desired that the foregoing de-

-scription be construed as illustrative and not

in a limiting sense.

T claim as my invention:

1. A shading coil for the.armature of an
alternating-current magnet comprising an
elongated link member of conducting mate-
rial for mounting on the armature, said link
member having its ends curved inwardly to
present faces for resiliently engaging the
armature to permit expansion of the latter
without imposing sufficient strains on the link
member to break it.

2. A shading coil for an alternating-cur-
rent-magnet core comprising a link member
of conducting material for mounting on the
core, sald link member having portions ex-
tending inwardly to provide resilient projec-
tions to engage the core.

3. A shading coil for a magnetic conduc-
tor comprising a link member for mounting
on the conductor, said link member being
curved inwardly to present a face to re-
siliently engage the conductor to permit a pre-
determined expansion of the conductor with-
out exerting sufficient strains to break the
link.

4. A shading coil for a magnetic conduc-
tor comprising a link of conducting material
having a reentrant portion disposed to re-
siliently engage the magnetic conductor and
to permit a predetermined expansion of the
conductor without exerting disrupting strains
on the link.

5. A shading coil for a magnetic conduc-
tor comprising a link of conducting mate-
rial having a plurality of reentrant portions
disposed to resiliently engage the conductor
and to permit a predetermined expansion of
the conductor without exerting disrupting
strains on the link.

6. A shading coil for a magnetic conduc-
tor comprising a section of seamless tub-
ing so shaped as to constitute an elongated
link for mounting on the conductor, said
link having portions curved inwardly to re-
siliently engage the conductor and to permit
a predetermined expansion of the conductor
without producing sufficient strains on the
link to break it.

7. A shading coil for a magnetic conductor
comprising a section of tubing having a sub-
stantially rectangular shape for mounting
on the conductor, said section having por-
tions curved inwardly to resiliently engage
the conductor and to permit a predetermined
expansion of the conductor without breaking
the section of tubing. '

In testimony whereof, I have hereunto sub-
seribed my name this 21st day of January,

1530.
LEO C. FRANK.



