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Our invention relates to improvements in
electromagnetically operated devices, and in
particular to the means for holding the
winding of the electromagnet on the core

5 thereof and the means for limiting the
movement of the movable magnetic member
of the electromagnet.

"Although the invention is not necessarily
limited thereto, it has a particular applica-

10 tion in electromagnetic switches.

For convenience of manufacture, it is
customary to form the winding of an elec-
tromagnetic device upon a spool or other
form of insulating material and slip this

15 spool over a portion of the core of the elec-
tromagnet. Some means must be provided
for holding the spool in proper position on
the core. It is desirable that the spool shall
be easily and quickly put in proper position

20 on the core, and it is also desirable that the

spool shall be easily and quickly remov-
able. QOur invention Frovides improved
means whereby the spool may be easily and

uickly put in place on the core and held
there securely, and whereby the spool can be
readily removed if desired.

It is also desirable that some means be
provided for limiting the movement of the
magnetic movable member of the electro-
magnetic device. - In  electromagnetic
switches this magnetic movable member is
frequently an armature pivoted with respect
to the core of the electromagnet so as to
be turned about its pivot to the attracted
position into engagement with the core when
the electromagnet winding is energized.
A common form of arrangement involves
the use of a stop of non-magnetic material
against which the end of the armature far-
thest from the pivotal support of the
armature is adapted to rest so as to there-
by limit the opening movement of the arma-
ture and to fix definitely the air gap between
the armature and the core of the electromag-
net. It is desirable that this stop for the

" magnetic movable member shall be readily
removable in order for the member to drop
completely away from the core of the elec-
tromagnet to permit the winding spool to
be removed.

Our invention provides an improved re-
movable stop for the magnetic movable
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member or armature of the electromagnet, .

and the arrangement is such that this stop
has means for holding the winding of the
electromagnet in its proper position on the
core of the electromagnet. In one form of
our invention thjs removable stop for the
armature is arranged so as to interlock with
the core of the electromagnet, and a remov-
able washer is interlocked with the said stop
and the core of the electromagnet for hold-
ing the winding spool in position on the
magnet core. By means of our improved
arrangement, the armature stop may be
readily moved out of engagement with the
armature so as to permit the armature to
drop free from the core of the electromagnet,
and by a simple operation the interlocking be-

“tween the winding spool and the stop is

opened so that the spool may be readily

removed from the core of the electromag--

net.

For a better understanding of our inven- -

tion, reference is had to the accompanying
drawings, wherein we have shown an em-
bodiment of the invention for purposes of
illustration, and in which Fig. 1 is a side
view of an electromagnetically operated de-
vice embodying our invention, certain of the
parts being shown in section for the sake
of easily disclosing the manner of construc-
tion and arrangement; Fig. 2 is a perspec-
tive view of a portion of Fig. 1 with the
magnet spool locked in position, the arma-
ture of the electromagnet being removed;
Fig. 8 is a perspective view similar to Fig.
2 showing the manner in which the washer
which interlocks the spool to the armature
stop and to the core of the electromagnet is
removed from its position to permit the re-
moval of the magnet spool; and Fig. 4 is a
detail showing the construction of the stop
for the armature of the electromagnet.

Referring to_the drawings, the various

parts of the electromagnetically operated
device are mounted upon an insulated base
10 which supports the core 11 of the electro-
magnet. The winding 12 of the electromag-
net is wound upon a spool 13 of insulating
material, and this spool ‘is adapted to be
mounted on the upper leg of the core of the
electromagnet. The armature 14 of the elec-
tromagnet is mounted within a cradle 15
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g6 that when the armature is attracted to

“the core of the electromagnet, the armature

is permitted to accurately align itself with
thé pole pieces thereof. The cradle 15 is
mounted on a shaft 16 which provides a
pivotal support for the cradle.

The armature 14 is held in its open posi-
tion by means of the removable stop 17.
This stop is shown in more detail in Fig. 4.
Tt will be seen that the stop is in the form
of a strip and comprises a hooked end 18
against which the armature 14 is adapted to
rest, and another hooked end 19 which fits
over an edge or shoulder of the core of the
» The turned-up or hooked
end 19 of the stop is provided with an aper-
ture 20 within which a projection 21 on the
core of the electromagnet 1s adapted to fit
so as to interlock the stop with the core of
the electromagnet and hold the stop in prop-
er position. The projection 22 on the core
of the electromagnet is adapted to fit in
another aperture 23 in the stop so as to pro-
vide a further interlocking connection be-
tween the stop and the core of the electro-
magnet. The stop is also provided with
a projection at 24 which is adapted to en-
gage the washer 25 for holding the magnet
spool in position on the core 11.

This washer 25 is preferably of the shape
shown in Figs. 2 and 8 and will be seen to
have a slot, by means of which the washer
may be slipped over the end of the spool
13 ‘with the stop 17 in its proper position,
the slot in the washer registering with the
configuration of the end of the core of the
electromagnet. This spring washer is pro-
vided with a resilient detent 26 which is
adapted to engage the projection 24 on the
stop 17 so as to hold the washer and the
various parts in their respective positions on
the core of the electromagnet. A kicked-up
fin 27 is also provided on the washer for the
purpose of sliding the washer radially of
the spool 13 in order to remove the spool
from the core of the electromagnet. The
projection 28 on the end .of the core of the
electromagnet also cooperates with the wash-
er 25 to hold the washer in its proper posi-
tion.

As thus constructed and arranged, and
with the parts in the various positions shown
in Figs. 1 and 2, in order to remove the
winding spool, it is necessary to simply raise
the stop 17 so that the end 18 thereof is free
from the upper end of the armature 14,
thereby permitting the armature to drop out
of the way of the winding spool. The wind-
ing spool cin now be readily removed by
pressing the spring catch 26 inward and out
of locking engagement with the projection 24
on the armature stop. After the projec-
tion 26 is free from the armature stop, the
washer 25 can be slid to the left as shown
in Fig. 8, by pressing on the fin 27. The
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winding spool can now be readily removed
from its position on the core of the elec-
tromagnet.

In order to replace the spool on the elec-
tromagnet, it is simply necessary to slip the
spool in position on the core of the electro-
magnet, then slide the spring washer 25
back of the projection 24 on the stop and
the projection 28 on the core until the spring
catch 26 has passed the projection 24. The
armature 14 of the electromagnet can then
be returned to its proper position and the
end 18 of the stop raised so that when re-
turned, the armature will rest against the
stop.

It will be seen that we have provided a
very convenient arrangement whereby the
armature and the winding spool may be held
in their proper respective positions. The
armature stop is readily put in place and re-
moved, no bolts or other similar fastenings
are necessary, and all of the various parts
ngay be very quickly assembled or disasseni-

led.

In accordance with the provisions of the
patent statutes, we have described the prin-
ciple of operation of our invention, together
with the apparatus which we now consider
to represent the best embodiment thereof,
but we desire to have it understood that the
apparatus shown is only illustrative and
that the invention can be carried out by other
means.

What we claim as new and desive to secure
by Letters Patent of the United States, is:—

1. A readily removable stop for the pivot-
ally mounted armature of an electromagnet
having a core with a shoulder and a remov-
able winding spool disposed on the core to
effect movement of the armature from its
biased unattracted position to its attracted
position, the said stop being in the form of
a strip having a portion intermediate the
ends thereof arranged to be interposed be-
tween the magnet spool and the magnet core
and the ends thereof angularly disposed
with respect to said intermediate portiom,
one of the said ends being arranged to co-
operate with the magnet armature to arrest
the movement thereof away from the at-
tracted position and the other end being ar-
ranged to hook over the shoulder of the
magnet core to hold the stop in position with
respect to the magnet core against the pull
exerted by the magnet armature tending to
move away from its attracted position.

2. A readily removable stop for the pivot-
ally mounted armature of an electromagnet
having a core with projections and a shoul-
der, and a removable winding spool disposed
on the core to effect movement of the arma-
ture from its biased unattracted position to
its attracted position, the said stop being in
the form of a strip having a portion inter-
mediate the ends thereof arranged to be in-
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terposed between the magnet spool and the
magnet core and the ends thereof angularly
disposed with respect to said intermediate
portion, one of the said ends being arranged
to cooperate with the magnet armature to
arrest the movement thereof away from the

-attracted position and the other end being
-arranged to hook over the shoulder of the

magnet core to hold the stop in position with
respect to the magnet core against the pull
exerted by the magnet armature tending to
move away from its attracted position, the

. .. ¢ / * .
sald stop having openiugs thérein which are
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arranged to cooperate with said projections”

5 on the magnet core to form a readily remov-

. able connection with the magnet core.
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3. A readily removable stop for the pivot-
ally mounted armature of an electromagnet
having a core with a shoulder and a remov-
able winding spool disposed on the core to

effect movement of the armature from its

biased unattracted position to its attracted
position, the said stop being in the form of
a strip having a portion intermediate the
ends thereof arranged to be interposed be:
tween the magnet spool and the magnet core
and the endsthereof angularly disposed
with respect to said intermediate portion,
one of the said ends being arranged to co-
operate with the magnet armature to arrvest
the movement thereof away from the st-
tracted position 'and the other end being ar-

- ranged to hook over the shoulder of the
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magnet core to hold the stop in position

-with respect to the magnet core against the

pull exerted by the magnet armature tend-
ing-to move away from its attracted posi-
tion, the said stop having a projection there-
on arranged to cooperate with the magnet
spool to hold the 'spool in position on the
magnet core. ° )

4. A readily removable stop for the pivot-
ally mounted armature of an electromagnet
having a core with projections and a shoul-
der, and a removable winding spool disposed
on the core to effect movement of the arma-

- . ture from its biased unattracted position to
- its attracted position, the said stop being in
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the form of a strip having a portion inter-
mediate the ends thereof arranged to be in-
terposed between the magnet spool and the
magnet core and the ends thereof angularly
disposed with respect to said intermediate
portion, one of the said ends being arranged
to cooperate with the magnet armature to
arrest the movement thereof away from the
attracted position and the other end being
arranged to hook over the shoulder of the
magnet core to hold the stop in position with
respect to the magnet core against the pull

‘exerted by the magnet armature tending to

move away from its attracted position, the

~ said stop having openings therein which are
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arranged to cooperate with said projections
on the magnet core to'form a readily Témov-

able connection with the magnet core and
the stop having a projection thereon ar-
ranged to cooperate with the magnet spool
to hold the spool in position on the magnet
core. ,

5. In combination, a magnet core Laving
‘a shoulder; a winding spool removably
mounted on said core, a pivotally mounted
armature biased away from its attracted po-
sitian, a readily removable stop for holding
said spool in position on said core and for
limiting the movement of said armature
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away from its attracted position, the said -

stop peing in the form of a strip with ends
angularly disposed with respect to the inter-
mediate portion thereof, the said intermedi-
ate portion being surrounded by said mag-
net spool; one of said ends cooperating with
said armature to limit the movement thereof
away ' from the attracted position thereof
and the second of said ends hooked over the
said shoulder of the magnet.core, a readily
removable pin and slot connection between
said core and said stop, and a projection on
said stop cooperating with said ‘spool for
holding the same on said core, the said spool
being readily removed from the magnet core
by tilting the first of said ends of said stors.
to release the said armature to move clear
of the magnet rspool and by releasing the
holding effect of said projection.

6. The combinaticn in an eélectromagneti-
cally operated device of 2 magnet core, a re-
movable winding spcol mounted thercon, a
movable magnetic member, a siop for the
said_member having an interlocking con-
nection with the said magnet core, and a re-
movable washer having an interlocking con-

nection with the said stop for holding the -

said spool in position on the said magnét
core. ' : )
7. The combination in an electromag-
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netically operated device of a magnet core, a

removable winding spool mounted thereon,
an armature, a removable stop for the arma-
ture adapted to hook over an edge of the
said core and having openings adapted to
register with projections on the said core,
and a removable washer interlocked with
the said stop and the said core for holding
the said spool in position on the said magnet
core.

8. The combination in an electromagneti-
cally operated device of a magnetic core, a
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removable winding spool.mounted thereon, a_ 120~

magnetic movable member, a stop for the
said member interlocked with the said mag-
net core, and a removable washer for hold-
ing the said spool in position on the said
magnet core, the said washer having a re-
‘silient catch adapted to engage the stop for
interlocking ‘the washer with the stop.

- 9. The combination in an electromagneti-
cally ogerated device of a|magnet core, a
removable winding spool mounted thereon,
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an armature, a removable stop for the arma-
ture adapted to hook over an edge of the
said core, and a removable washer inter-
locked with the said stop and said core for
holding the said spool in position on the
said core. :

10. The combination in an electromagneti-
cally operated device of a magnet core, a re-
movable winding spool mounted thereon, an
armature, a removable stop for the armature
adapted to hook over an edge of the said
core and having openings adapted to regis-
ter with projections on the said core, and a
removable washer having an opening adapt-

i ed to register with the said core and stop

for holding the said spool in position on the
said core.

11. The combination in an electromagneti-
cally operated device of a magnet core, a Te-
movable winding spool mounted thereon, an
armature, a removable stop for the armature
adapted to hook over an edge of the said

‘core and having openings adapted to regis-

ter with the projections.on the said core, and
o vemovable washer having an elongated
opening adapted to register with the core
and stop for holding the said spool in po-
sition on the core, the said washer having
a vesilient catch adapted to engage the said
stop.
Tn witness whereof, we have hereunto set
our hands this 10th day of May, 1921,
CHARLES #. CARPENTER.
LOUIS J. WEBER.
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