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To all whom it MY CONCErn: .

Be it known that I, Eveens R, Cagicsory,
& citizen of the United
Schenectady, in the couxity of Schenectady,
State of New York, have invented certain
new and useful Improvements in Electro-
magnets, of which the. following is a specifi-

- cation.

- .My invention relates to
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improvements
ets for electric
] ne of the objects
my invention is to provide an improved

10 operating electromia
switches. fmf the like.
of

e!ectromagnet, which shall be simple, rugged
ac-.

and effective, and which can
tured cheaply, o ,

Gther objects of my inver ion will be. ap-
parent from an understanding of the inven-
tion. :

For an understanding of my invention,
reference is had to the accomy anying draw-
ing wherein Fig. 1 is a s
electromagnetic switch embod ing my im-
proved electromagnet with the switch in
the closed position; Fig. 2 is a plan view.
of the same; Fig. 3 is a view similar to

be manu

. Fig. 1 with the switch in open position;

30

Fig. 4 is'a perspective view
nagnet armature; and Fig. 5 is a top view
of Fig. 2 drawn to a smaller scale of the-
electromagnetic operating means for the
switch with certsin parts removed for the
sake of clearness. : :
Referving to the drawings, the switch
mechenisw is mounted on a suitable base 10
of inmsulating material, The operating

of the electro-

. winding 11 of the electromagnet is supported
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within » substantially U-shaped frame 192
of muagnetic material by means of a bolt
11* which secures the core of the electro-
maguet 1o the end of the frame in a mid-
position. The frame is stamped out of g
strip of fiat metal and then bent into the
shape of 2 U with the ends of the U bent
inward to provide means for securing the
frame to the support. If desired, of course,
the frame may be bent up from a strip. of
metal of standard section and the ends of
the U secured directly to the support with-
out being bent inward as shown, = The ends
of the U-shaped frame 12 are secured to the
base 10 by means of bolts 12% only one of
which can be seen. ' R
The armature 13 is made of a stamping
of & flat strip of metal having rasagnetic
properties. After the srmsture is stamped

States, residing at -

through the hole 20

e view .of an

-wear on the 3
‘upper periphery on the pin. The armature

- out of the flat étrip of metal, the arms-14

and 15 are bent into the position shown so
as to form a U-shaped armature, The pro-
jection 16 is also “kicked up” to the position
shown so as to form a support for the mov-
able switch contact member 17, Before the.
armature is bent into the shape shown, holes'
18 and 19 are punched out to provide means
}ll)ivo_tally supporting the armature, and
the hole 20 1s punched out to rovide means
whereby the switch contact ﬁgger 17 is se-
cured to the armature. The contact finger
17.is given a wiping action with the station-
ary. contact 21. - Vi
Means comprising the pin 22 which passes
! in the armature and a
corresponding hole in the contact finger, and
& spring 23 which biases the contact toward
the projection 16, The armature 13 is piv-
otalfy suﬁpor_ted,within the frame 12, em-
bracing the winding 11, by means of a pin
24 which ‘passes through the holes 18 and
19 in the projections on the legs of the arma-
tire and corresponding holes near the upper
edges of the ends of the legs of the frame.
The armature telescopes or nests within the

Aframe with the legs 14 and 15 of the arma-

ture disposed oppositely to the legs of the
frame in planes parallel to the planes of the:
legs of the frame with suitable clearances pro-
vided between the frame and the armature,
The clearances provided are maintained by
means of spacers or washers not shown).
The armature is mounted within the frame-
so0 a§ to be biased by gravity to the position
shown in Fig. 3, at which the legs 14 and 15
are 'out of alignment with the axis'of the
magnet 11 and the parallel sides. of frame
12, since the pivoted support is at the back
of the armature and the switch can therefore
be tilted to a ver gréat angle before the
switch contacts will close by gravity. .This
feature is of great importance in switches
for use on switch-boar , for example. The
armature moves away from the supporting

‘base to make. engagement with the core of

the operating electromagnet instead of the
usual construction 'in which the armature
when attracted moves toward the supporting
base. It will also be observed that the.
pivoted support is at such g place . that
substantially none, of the magnetic flux
passes through the support and that the
pivot pin 24 ali comes on the
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has no vertical movement with respect to
its pivotal support when the switch is closed
or opened. When the- armature is in its
biased position the legs 14 and 15 are out of
the path of least reluctance for the magnetic
flux set up by the winding. The part 25
connectirig the two legs of the U is adapted
to come Into substantial engagement with-
the one pole piece 26 of the electromagnet
when the magnet winding is energized and
the armature is in the attracted position, as
shown in Fig. 1.- When the armature is in
its attracted position, a path of least reluc-’
tance for the flux set up by the winding is
found through the U-shaped armature, the .
. mter part of the legs of the U-shaﬁd'
e, and the end of the frame. The
. :broad -cooperating surfaces between the
armature and the frame on-both sides of the -
electromagnet afford paths of low reluctance -
for the passage of the magnetic lines across
the gap between the armature and the frame.
In order to remove the winding 11, it is
necessary to merely unscrew the bolt 118 _
which secures the winding and-the core there-
for to the magnet frame 12. The windin,
and its core can then be dropped: out of
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position and a new winding ¢an be readily

substituted if desired. .

. Means are provided for interrupting the
-arc formed between the switch contacts 17
and 21. ~Fhis means comprises a magmnetic
blowout winding .27, having ‘one terminal
connected to the stationary contact 21 and .
the other terminal connected to the terminal
post 28. The other terminal post 29 of the
‘switch is connected to -the wiping contact
17 by means of a flexible conductor 30.
Metallic plates- 31 and .32 :which serve as
pole pieces for the winding. are clamped
‘to the ends of the winding by means of a
bolt 274, and a block of i,nsﬁatm refractory
material ‘33, having a chute %4 “through
which the arc stream passes, is removably
‘held between the pole pieces.by the clamp-
ing action of the bolt. The bolt is screwed
into the one end of the core for the wind-
ing 27, so as to clamf) the pole piece 32 to
the core and the pole piece. 31 is riveted
50 to.the other end of the core. A pin and

- slot connection between the plates and the
arc chute is provided so as'to positively -
hold the chute ‘in proper position.’ Thus
an elongated pin or projection 85 is "foi-me(i
- on the end ot the arc chute and this pro-
jection cooperates with s.slot of ‘similar
shape in the pole piece. A similar pin and

" slot connection is provided on the other

..end of the are.chute. When it iz desired
60 - to remove the arc chute to replace the chute

ot to inspect the contacts, the bolt 27 is
backed off slightly and the chute -is then-

- freely removable. In a divisional applica-
. tion, Ser. No. 481,492, filled June 29, 1921,
65 I have claimeq specifically this improved
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magnetic blow-out. A “kicked np” portion

36 on the armature 13 is provided as a stop
for the armature, and the position of the
armature with respect to the winding and
the frame 12 may be adjusted by means of 10
the bolt 37. ] . .
What I claim as new and desire to secure .
by Letters Patent of the United States, is:—: "
‘1. -An élgctromagnet comprising a magnet - .
winding, and+a magnetic tructure therefor 1&
including two similarly shaped telescopinﬁw _
members, one of which is movable into and - ...
out of a position of alignment with reference. :
to the other under the control of the mag- -
net winding. oL S W
9. An electromagnet comprising & magnet..
winding, and a magnetic structure therefor

including two substantially U-shaped tele-

scoping members enclosing the winding, one
of which is movable with reference to the 88
other under the control of the magnet wind-
nyg. T :
3. An electromagnet comprising & magnet
winding, and a magnetic structure therefor
including two nesting members movable into- #0
and out of alignment with each other under
the control of the magnet winding. .
4. An electromagnet comprising a magnet
winding, and a magnetic structure therefor
including two relatively movable cooperat- ¥
ing members one of which is pivotally
mounted within and nests with the other
member. - o
5. An electromagnet comprising-a magnet
winding, and a magnetic structure therefor
including two substantially U-shaped co-
operating members, one of which nests with
the other. : ) T
6. An electromagnet comprising a magnet
winding, and a magnetic structure therefor 105
including two substantially U-shaped rela-
tively movable cooperating members, one of
which- is pivotally supported in the legs
of the other U-shaped member and nests
with said other member. »
- 7. An electromagnet comprising a sub-
stantially U-shaped frame o}) magnetic ma-
terial, a substantially U-shaped armature
of magnetic material pivotally supported
within the frame with the legs of the ar-
mature nesting with the legs of the frame,
and an operating magnet winding positioned
within said frame, R
8. The combination in an electromagnet,
of a substantially U-shaped frame of mag-
netic material to which one end of the core
of the electromagnet is secured between the
legs of the frame, and & substauntially U-
shaped armature, the said armature pivotel-
ly mounted within the said frame with the
legs of the frame and the legs of the ar-
mature nesting and oppositely disposed to
each other. ,
9. The combination in an electropagnet,
of "a substantially U-shaped metallic frame 130
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to which one end of the ¢core of the elec-

-tromagnet is secured between the. legs of

- the frame, and an armature having a pivotal

)

supportin each leg of the frame and mov-
able toward. the-other end of the core of

- the electromagnet.
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10. The combination in an electromagnet:

of.a magnet frame to which one end of the

. .core of the electromagnet is secured, a sup-

port. for the said. frame to which the frame

1s secured "with the axis of the electromag-

net disposed at an angle to the support, and
an armature for the electromagnet movable
in the space between the said support and
the other end of the electromagnet. = -

- 11, The combination in an eﬁ?:tromagnet,
of a substantially U-shaped metallic frame

"to which one end of the eore of the electro-

magnet, is secured between the legs of the
frame, a support for the: electromagnet to
which the frame is secured with the. axis'
of the electromagnet at right -angles to. the
support, and an armature pivotally mounteg,
in the.frame and movable in the space bs

tween the said support and the other and.

of the core of the electromagnet.

12. The. combination in an electromagnet
of & magnet frame-to which one end of the
core of the electromagnet is secured, a sup-
port for the said frame to which the frame
1s sécured with the axis of the electromag-

" net disposed at an angle to the support, and

10

- ment with the axis of -the magnet, whereby
50
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a pivotally mounted armature in the space
between the support and the other end of
the core of the eléctromagnet, the pivotal
sup};l)ort for the armature being disposed
with respect to the frame so that the arma-
ture is biased away from the said other end

posed along the axis of the magnet core and
out of alignment therewith so as to be mov-
able in response to the energization of the
magnet toward a position at which its legs.
are in substantial alighment with the axis
-of the core with the part of the said arma-
ture connecting the legs in close proximity
to one pole of the electromagnet. .

16.: ’I“l)le combination in an electromajgnet
of a support of magnetic material for the
electromagnet -having legs embracing the
‘electromagnet, and a pivoted substantially
U-shaped armature adapted to embrace the
electromagnet, the le
Fosed in tElanes parallel to the planes of the
egs of
out of substantial alignment with-the legs
of the support. -

17. The cotbination in an, electromagnet
of a pivoted U-shaped armature of mag-
netic material with lugs on the legs of the

e support and movable into and
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of the armature dis- -
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U to-provdide supporting means therefor,.a .

‘circuit making contact carried by said
armature, the said armature mounted so as
to embrace the winding of the electromag-

80 -

net, biased to a position at which said con- -

tact is in one position and movable about
it pivotal support upon the energization of
the winding into a position at which the
flux set up by the winding has a path of
least reluctance through the legs of the
_armature; ~the contact is moved to
another position. - .

. '18. The combination in an electromagnet
of a frame of magnetic material having flat
parallel portions, a winding for the electro-
magnet supported within the frame with
the axis of the winding disposed midway be-

of the electromagnet by gravity and the ar——tween the flat parallel portions of the frame,

mature is movable about its pivot away
from the support toward the said other end
of the electromagnet. . :
13. The combination in an eléctromagnet,
of a pivoted substantially U-shaped arma-
ture adapted to embrace the electromagnet
with the legs of the armature disposed
along the axis of the magnet and biased to
a position at which the legs are out of align-

upon the energization of -the electromagnet
the armsture is operated toward a position
at which its legs are in substantial align-
ment with the axis of the electromagnet.

14. The eombination in an electromagnet
of a magnet winding and a pivoted substan-
tially U-shape’ armature adapted. to em-
brace-the winding, the legs of the armature
disposed along the axis of the magnet so
as to be movable into and out of a position
at ‘which the reluctance of the magnetic flux
set-up by the winding is the least.

15. The combination in an electromagnet,
of-a pivoted substantially U-shaped arma-
ture adapted to embrace the winding of the
electromagnet, the legs of the armature dis-

- a pivoted substantially U-shaped armature

supported within the frame and a switch
contact carried thereby, the said ‘armature
having flat legs disposed parallel with the
flat portions of the frame and biased to a
position at which the legs of the armature
are out of-alignment with the flat portions
of the frame, whereby upon the energiza-
tion of said winding the armature is moved
toward a position at- which the legs of the
armature and the flat portions of the sup-
porting frame are in substantial alignment.

19. The combination in an electromagnet
of a frame made up of a flat strip of mag-
netic material bent into U-shape, means for

securing one end of the electromagnet to

the frame so that the axis of the electro-
magnet is disposed midway between the leas
of: the U-shaped frame, an armature made
up of a flat strip of magnetic material bent
into U-shape with lugs.on the back of the
U to provide supporting mesins therefor,
and means . for pivotally supporting the
armature within the frame with the legs
, of the armature and the frame nesting and
-oppositely disposed to each other; the loca-
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tion of the pivotal S?Eort being such that
the armature is biased by gravity to a posi-
tion at which the legs of the armatire are
out of substantial alignment with the legs

T

magnet, whereby upon energization of the
* winding of the electromagnet the armature
. 1§ moved toward a position.at which the

- part of the armature connecting the legs of

of the frame and the axis of the electro-

the armature is in substantial engagement 30
with the other end of the core of the eléctro-
magnet and the legs of the armature are in
substantial alignment with the.axis of the
said core and the legs of the frame, =~ -
In witness whereof, I have hereunto set 15
my hand this 24th day of February, 1920.

© . EUGENE R. CARICHOFF. -



