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PATENT OFFICE.

GEORGE H. WHITTINGHAM, OF BALTIMORE, MARYLAND, ASSIGNOR TO MONITOR CON-
TROLLER COMPANY, OF BALTIMORE, MARYLAND, A-CORPORATION OF MARYLAND.

SWITCH MECHANISM.

' Appiioation filed April 28, 1924. Serial No. 709,163.

This invention relates to electro-magnetic
switches and particularly to certain struc-
tural features which reduce the cost of manu-
facture, facilitate assembly-of the parts, and
provide a bearing for the armature which is
more durable than the hinged joint usually
employed. .

In carrying out the invention, I provide

a sheet metal support extending from one end

of the magnet core outwardly along the side
of the magnet to a point beyond the other end

. of the core, the support constituting a part
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of the magnetic circuit. This support is pro-
vided with a transverse notch adapted to re-
ceive a sheet metal armature having slots in
-its edges which fit closely about the ends of
the notch. The armature fulcrums upon the
bottom of the notch for the full length of the
latter, and is held against lateral movement
by the walls of the slot which form shoulders

at opposite sides of the support. For holding’

the armature in the notch, I provide a lock-
ing-piece, which may be readily attached to
or removed from the support, and this lock-
ing-piece closes the notch adjacent the arma-
ture and prevents displacement of the latter.
‘The locking-piece is also extended longitudi-
nally of the armature from the support and
forms an abutment for.a spring which bears
upon the armature to rock the switch to open
position. In one form of the invention, the
locking-piece also forms a stop for limiting
the opening movement, of the switch.
In the accompanying drawing, = ,
Fig. 1is a front elevation of a simple form
of switch embodying my improvements;
Fig. 2 is a side elevation of the same;
Fig. 8is a front elevation of the armature
‘and switch arm, the support for the armature
being shown in section on the line 3—38 of
Fi§.4; E R
Fig. 4 is an end elevation of the outer part
of the support, the armature and locking-
piece being shown in section; - = - ~
Fig. b is a perspective view of the locking-
piece shown in Figs. 1 and 2; '
Fig. 6 is a front elevation of a switch in
which the armature is extended in both direc-
tions from the support, and in which the lock-
ing piece for the armature differs from that
shown in the previous figures; =

Fig. 7 isa side elevation of the switch illus-
trated in Fig. 6; : -
Fig. 8 is a front elevation of the armature
shown in Figs..6 and 7, the support being
shown'in section on the line 8—8 of Fig. 9;

Fig. 9 is an end elevation of the outer part

of the support shown in Figs. 6 and 7, the

armature being shown in section; :
_Flg. 10isa perspect-ive view of the locking-
piece and spring illustrated in Figs. 6 and T;
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Fig.11is a detail view on an enlarged scale, .

of the locking-piece and spring and part of
the armature shown in Figs. 6 and 7;
Fig. 12 is a front elevation of a switch hav-

.ing the armature extended on both sides of

the support: and provided with two switch
arms; . : ,
Fig. 18 is a side elevation of the same, part-
ly in section; : ;
Fig. 14 is an end view of the outer part
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of the support shown in Figs. 12 and 13, the

armature being shown in section; and, .

Fig. 15 is a front elevation of a part of
the armature illustrated in Figs. 6 and 7, the
support being shown in section on the line
15—15 of Fig. 14. :

Referring to Figs. 1 to 5, inclusive, of the
drawing, ¢ represents an electro-magnet se-
cured to a switchboard b, and ¢ represents a

stationary switch terminal also secured to.

said board. A sheet metal support & is se-
cured to one end of the magnet core and ex-
tends outwardly parallel with the magnet to
a point beyond the opposite end of this core.
This support has a part punched out to form
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an opening extending transversely of the

support, this opening having a relatively
wide part 1 and a narrower part 2, which lat-
ter constitutes a notch for receiving the arm-
ature ¢ of the switch. The main part of the
armature is approximately the same width
as the support, but one end 3 of the armature
is of slightly less width than the slot 1 and
of greater width than the notch 2, and it is
provided with opposing slots 4, between the
end 3 and the body of the armature. The
armature is assembled upon the support by
inserting the narrower end 3 through the slot
1 and then dropping it down into the notch
2. The edges of the notch will then fit into
the slots 4 and the side walls 5 of the slots 4
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constitute shoulders which will interlock
with the ends of the notch and prevent lat-
eral movement of the armature. The slots
4 are of such width that the armature rest-
5 ing upon the bottom wall 6 of the slot may
rock thereon as far as is necessary to permit
the switch to open and close. o
The armature is held in place within the
notch 2 by a metal locking piece f, having 2
part 7 adapted to be secured to the outer part
of the support by a screw 8 and having a part
. 9 bent at an acute angle to the part 7, this
part 9 being adapted to extend through the
slot 1, over the armature and to prevent the
+ 15 armature from leaving the notch 2. The part

10

. 9 is forked, as shown. A stud 10, riveted to.
the armature, projects outwardly parallel

with the support & and has at its outer end a
cup-shaped stop 11, adapted to receive one
end of a helical spring 12. A cup-shaped
member 13 fits over the opposite end of the
‘spring and is adapted to bear against the
forked end 9 of the locking piece £, as shown
. in the drawing. With this arrangement, the
25 spring normally tends to hold the switch arm
14 away from the stationary contact ¢, as

- shown in dotted lines in Fig. 2 of the draw-
ing. ‘
In assembling the parts, the armature is
mounted upon the support as described with

20

30

its slotted portion in the notch 2. The lock-

ing piece is then placed in position and in

doing so, the forked arm 9 1s passed under

the cup 13. The locking piece is then secured
5 by the screw 8, and as the forked arm 9 ex-
tends at an acute angle to the support, the
spring will be compressed between the cu
11 and the locking-piece when the switch is
closed. When the magnet is de-energized,
the spring will move the switch arm to open
position and the part 9 of the locking-piece
will then serve as a stop to limit the ontward
movement of the switch arm. :

In Figs. 8 and 7, the armature ¢’ is cen-
trally mounted upon a support @, which is
the same as the support in Fig. 1, but in Fig.
7 two magnets ¢ and ¢’ are shown, and the
latter magnet has a sheet metal connection
d’ extending from one end of its core to the
support.d so that the magnetic circuils are
completed through the support and the arma-
ture to the cores of both magnets. The arma-
ture has a narrow portion 3 adapted to
pass through the wider part 1 of the opening
in the support d, and it has the opposing
slots 4 which permit the armature to drop
into the notch 2. The locking-piece in these
views differs from the locking-piece in Figs.
1,2, and 5. As shown in Figs. 7 and 10, the
80 locking-piece f” comprises a sheet metal part

-having a right angled bend, the part 15 of

the locking-piece being adapted. to be se-
cured by a screw s to the support and to ex-
tend across the-slot 1 and close to the arma-
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35 ture, so as to prevent the.displacement 6f the

1,892,604

latter. The part 16 of the locking-piece ex-
tends longitudinally of the armature, from
the support, and on this part of the locking
piece is secured a pin 17, which projects to-
ward the armature and into an opening 18

-in the latter. The pin has a head on its outer

end for retaining a cup-shaped disk 19, and
a spring 20 is interposed between this disk
and a similar disk 21 on the pin, adjacent

the part 16 of the locking-piece. The open-.

ing 18 in the armature is large enough to

70

permit the head of the pin to pass freely

through it. ‘
- When the parts are assembled, as shown in
Fig. 7, the spring will press the end 3 of the
armature toward the magnet ¢’; and this latter
will hold the switch in open position. When
the magnet @ is energized the switch will be
caused to rock, against the action of the
spring, to closed position, provided the mag-

net @’ is de-energized, or is weakened so that 1t.

is overpowered by the magnet a.. When the
magnet a is de-energized, the spring will re-
turn 7the ‘armature to the position shown in
Fig. 7. '

%Vhen it is desired to have the armature
carry two switch arms, one on each end, the
armature cannot be passed through a slot of

the form shown in Figs. 4 and 9. For a.

double switch of this kind, I provide a deep
notch 2 in the support @2, as shown in Fig. 14,
this notch being conveniently cut inwardly
from the outer end of the support. The ar-
mature ¢ has opposing siots 4 at its center and
these fit down over the parts 19, which form
the end walls of the notch. Thus, an arma-
ture having switch members 14 and 14* at its
opposite ends may be centrally fulcrumed
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upon the support ¢ by dropping it into a

notch 22, and 1t may then be secured against
displacement by a iocking-piece f2, which is
similar to the locking-piece shown in Fig. 10,
although of greater width, in order that it
may be secured to the parts 19 by serews 20,
passing through the locking-piece and into
openings 21 in the support. With the ar-
rangement shown, the spring will constautly
tend to hold one switch closed and the other
switch open.

It is to be noted that in each of the switch
mechanisias showin, the armature has a
wide rocking hearing upon the bottom wall
or edge of the notch. This makes a very
desirable pivotel hearing, which is more dur-
able than the srdinary hinge pin connection
used for armatures. It will also be evident
that the armature support and locking-piece
may be made of stamped metal and that the
several parts may be made up as units and as-
sembled with a minimum amount of labor.

What I claim is:

1. An electro-magnetic switch comprising
a magnet, a sheet metal support forming part
of the magnetic circuit of the magnet and
having a transverse notch, an armature mem-
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and interlocking with the end walls of the
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ber fulerumed on the bottom wall of the notch

notch, a locking member detachably secured

to said support and having a part extending

close to the armature and retaining the latter
in the notch and a part extending longitudi-

- nally of the armature from the suf)port, and

a spring interposed between said latter part

- and a part on the armature.
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2. An electro-magnetic switch comprising
a magnet, a sheet metal support forming part
of the magnetic circuit an(F Ea,ving an opening
comprising a relatively wide transversely ex-
tending slot and a notch of shorter length than
the slot, a sheet metal armature having a part
wider than the length of the notch and adapt-
ed to pass through the slot, said armature
having slots in its opﬁ)osite sides adapted to
permit it to pass into the notch, a locking piece
secured to the support and extending through
the slot in the support, to prevent displace-
ment of the armature, and having a part ex-

3

fending- longitudinally of the armature, and .

forming a stop to limit the movement of the

latter. ,

3. An electro-magnetic switch comprising
a magnet, a sheet metal support forming part
of the magnetic circuit of the magnet and hav-
ing a transverse notch, an armature ful-
crumed on the bottom wall of the notch and
interlocking with the end walls of the notch,
a locking member secured to said support and
extending close to the armature to retain the
latter in the notch, said locking member hav-
ing a forked part extending longitudinally of
the armature and at an acute angle to the sup-
port, a pin secured to the armature and ex-

“tending through the fork in the locking piece,

and a spring interposed between the outer end

of said pin and the lockin
In testimony whereof

signature.  ~ .

GEORGE H. WHITTINGHAM.

Eiece;
ereunto affix my
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