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tion of Towa

Original application September 11, 1939, Serial No,
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13 Claims,

My invention relates to a relay of simple con-
struction and of such design that it can be
made comparatively small and inexpensive from
a manufacturing standpoint. B

The present application is a division of my
.copending application Serial No. 294,408, filed

" September 11, 1939, '

One object of the invention is to provide a relay
which can be made sufficiently poweriful, yet rela-
tively small to minimize current consumption and
to minimize jarring of a casing in which it is
mounted, and in which quite often other ap-
paratus is mounted, such as a stack switch shown
in my parent application. 'The desirability of
minimizing jarring is to prevent undesirable chat-
tering of the other devices in the'casing, such as

- stack switch contacts, when the relay operates.

More particularly it is one of my objects to
provide a relay which has a solid core and a
shading coil serving, in addition to its shading
capacity, as.a spacer bétween the relay and a
panel on which the relay is mounted.

- Among other objects of the invention I provide

2 relay mounted on a panel s6 that the major
portion of the relay is back of the panel and like-
wise all wiring is behind the panel, the contacts
controlled by the relay being mounted in front

of the panel where they are accessible for clean-

ing or inspection, the panel being slotted to re-
ceive the contact blades of the armature which
extend from the back to the front of the panel.

A further object is to provide a relay which has
a hard silicon steel core and therefore loses all
residual magnetism when .current is discontin-
ued, thus making it possible, by using hard sili-
con steel for a magnetic frame of the relay and
an armature thereof, to permit the armature to
touch the frame in closed position so that there
is & maximum of holding power to guard against
undesired opening of the relay as a result of
voltage ‘drop.

With these and other objects in view, my in-
vention consists in the construction, arrangement
and combination of the various parts of my device
whereby the objects contemplated are attained,
as hereinafter more fully set forth, pointed out in
my claims and illustrated in the accompanying
drawing. Although the invention is susceptible
of a variety of embodiments, it is unnecessary
-to fully describe and illustrate more than one in
order to give a full understanding of the inven-
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tion "both from its structural and functional

standpoints. ' Accordingly, I have illustrated a
preferred and desirable embodiment of the inven-
tion in the accompanying drawing, in which:

Figure 1 is an enlarged sectional view showing
my relay mechanism mounted on a panel within
& casing and the relay in open position; :

Figure 2 is a similar sectional view showing the

. relay in closed position;

Figure 3 is a sectional view on the line 3—3
of Figure 2;

Figure 4 is a perspective view of a combined
spacer and. shading coil; and

Figures 5 and 6 are sectional views on & reduced
scale on the lines 5—5 and 6—§, respectively, of
Figure 1. .

On the accompanying drawing I have used the
reference numeral 10 to indicate a casing, g; por-
tion only of which is shown on the drawing., A.
panel {1 is supported in the casing 18 and has
a projection 30 extending through a perforation
31 of the casing #9 to assist in retaining the panel
in position in the casing, ) ‘ )

On the back of the panel §7. I mount s relay
consisting of a coil 40, a core 41, a magnetic frame
member 42 and an armature 43, A non-magnetic
frame member 84 of brass or the like is secured
to the core 4! by riveting the core as indicated
at 45, The riveting at 45 also retains the mag-
netic frame member 42 assembled on the core 41,
- The armature 43 is provided with s pair of
notches 46 receiving a pair of projections 47 of the
frame member 84. Adjacent the projections 47 the
frame member 44 is. provided with shoulders 48,
see Figure 6, against which the armature is re-
tained by a relatively stiff spring 49. The lower
end of the spring 48 is connected with an exten-
sion or tongue 50 of the frame member 44. This
extension may be bent downwardly as shown in
dotted lines in Figure 4 to increase the tension of
the spring 49 without the necessity of having to
provide an adjusting screw for this purpose.

The frame member 44 has a finger-like exten-
slon §1 bent. to a position above the armature 43
to act as a stop therefor, as shown in Figures
1 and 3. :

On the front of the panel {1 are s pair of
stationary power contacts 52 and a stationary low
voltage contact 53. Cooperating therewith are
8 pair of movable contacts 54 and a single mov-
able contact 5. The contacts 54 and 56 are car-
ried by contact leaf springs 56 and 57, respec-
tively. The spring 57 is secured to the armature
43 urider a block of insulation 58, while the spring
86 is riveted to the upper end of the block as at
qs. The block 58 is secured to the armature 43
by a pair of rivets 58a, v

‘The springs 56 and 57 extend through openings
60z and 6l of the panel 17 so 8s to expose the
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contacts 54 and 55 on the front thereof where
they are readily accessible for inspection and
cleaning. The-leaves 56 and 57 are substantially
straight, thus eliminating the necessity for pro-
viding bending dies for forming them. The spring
56 is T-shaped as shown in Figure 3 -so as to pro-
vide & bridging contact for the contacts 52. The
T-héad arrangement of the spring 56 provides
substantially equal contact pressure on hoth con-

tacts 52 when the relay is in closed circuit position.’

The confacts 54 are mounted substantially
above the armature 53 on the shoulder 48 which

give a-good wipe to these contacts relative to the .

. contact 62 to keep them clean. -

The core 41 is made of hard silicon steel which
requires no machining and loses all residual
magnetism upon de-energization. This makes
it possible to have the armature contact with
the frame 42 at the point 60 fllustrated in Figure
5 when the relay is In closed position. Since
contact of the parts gives maximum attraction,
this arrangement requires a considerable reduc-
tion in line voltage before the relay drops out.
- Hard silicon steel also has the characteristic of
requiring less current for operation and there-
fore the coil 40 may be relatively small,

To minimize eddy currents, a shading coil SC
-is provided consisting of a piece of copper as
illustrated in 'Figure 4. A slot 61 therein re-
ceives a central pole plece 62 of the frame mem-
ber 42 (see Figure 5). The frame member is
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slotted as at 63 to provide for the shading coil SC. -

The slot 61 of the shading cofl is formed in a
leg 64 thereof while another leg 65 at substan-
tially right angles to the leg 64 serves as a spacer
between the frame member 42 and the panel (1.
Screws 66 extend through the panel and are
threaded in the frame member 42, the leg 66
of the shading coil being notched as at G'l to
provide clearance for the screws.

My invention has been described in the fore-
going specification and illustrated in the drawing
more or less precisely as to details. It is to be
understood, however, that changes may be made
in the arrangement and proportions of parts and
equivalents may be substituted without departing

from the spirit and scope of the invention as set

. forth in the appended claims..

What I claim as my invention and desire to
secure by Letters Patent of the United States is:

1. In a relay structure, a panel, an electro-
magnetic coil mounted on the back of said panel,
said panel having openings therein, contact
springs of said relay extending forwardly through
. said openings to the front of said panel, cooperat-

‘ing- stationary c¢ontacts mounted on said front

of said panel, a magnetic frame for said coil, an
armature, for attraction by said coil, a shading
coil for said magnetic frame, said shading coil
being interposed between said frame and said
panel and thereby constituting means to space
the frame from the panel and common means for
securing said shading coil, !rame and panel
assembled.
2. In a device of the character described, a
panel, a coil mounted on said panel, contact
springs, cooperating stationary contacts mounted
-on said panel, a solid core for said coil of hard
- silicon steel, a magnetic frame for said coil of
. hard silicon steel and an armature for said con-
tact springs of hard silicon steel, said magnetic
frame having a pair of slots therein adjacent
said armature and a shading coil in said slots.
3. In a relay device of the character described,
a panel, a coil mount.ed on said panel contact
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springs, cooperating stationary contacts mounted
on said panel, & magnetic frame for said coil
and an armature for said contact springs, and an
angle shaped shading. coil for said frame, said
shading coil having one flange to space said mag-
netic frame from said panel and its other flange
perforated to receive said frame.

4. In a switch structure, a casing, a panel
therein, a coil mounted on the back of said panel,
a core and a magnetic frame member for said

‘coil, an armature, 2 non-magnetic frame member

to which said armature is pivoted, said non-
magnetic frame member having a bendable ex-
tension, a spring connecting said extension with
said armature to bias the armature toward open
circuit position, contact springs mounted on said
armature, said panel having openings through
which said contact springs extend to the front
of said panel and cooperating contacts mounted
on said front of said panel. :

5. In a switch structure, a panel, a coil mounted
on the back of said panel, an armature for at-
traction by said coil, & contact spring mounted
on said armature, said panel having an opening
through which said contact spring extends to
the front of said panel, cooperating contacts
mounted on said front of said panel, said con-
tact spring being T shaped to provide a bridging
contact for said contacts on the front of said
panel.

6. In a switch structure. a casing, a panel
therein, a coil mounted on said panel, a core
and a magnetic frame member for said coil, an
armature, 8 non-magnetic frame member to
which said armature is pivoted, said non-magnetic
frame member having a bendable extension, a
spring connecting said extension with said arma-
ture to bias the armature toward open circuit
position, contact springs mounted on said arma-
ture, cooperating contacts mounted on said panel,

-one of said contact spripgs being T shaped to '

provide a bridging contact for two of said con-
tacts on said panel, said magnetic frame member
having -a pair of slots therein adjacent said
armature, a shading coil in said slots comprising.
& plate having an opening therein to surround
the portion of sald magnetic frame member be-
tween the slots thereof, said opening being ad-
jacent one end of said shading coil and the other -
end thereof extending between said magnetic
frame member and said panel to serve as & spacer.

7. In a switch structure, a casing, a panel

4 therein, a coil mounted on said panel, a core and

60

85

70

75

a magnetic frame member for said coil, an arma-
ture, contact springs mounted on said armature, -
cooperating contacts mounted on the front of
sald panel, said magnetic frame member having
a pair of slots therein adjacent said armature, a
shading coil in" said slots comprising a plate
having an opening therein to surround the por-
tion of said magnetic frame member between
the slots thereof, said opening being adjacent
one end of said shading coil and the other end
thereof extending between said magnetic frame
member and said panel to serve as a spacer.

8. In a switch structure, a panel, a coil mounted
thereon, & solid core and & magnetic frame mem-.
ber for said coil, an armature of hard silicon
steel, a contact spring mounted on said armature,
a cooperating contact mounted on said panel, and
a shading coil for said magnetic frame member
comprising a plate having an opening therein to
surround a portion of sald magnetic frame mem-
ber, said opening being adjacent one end of said
shading coil and the other end thereof extending
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between said magnetic frame member and said
panel to serve as a spacer.

9. In a switch structure, a panel, a.coil mounted
thereon, a core for said coil, a magnetic frame

member for said coil an armature for said core .

of hard silicon steel, contact springs mounted
on said armature, cooperating coniacts mounted
on said panel, and a shading coil for said mag-
netic frame member comprising an L-shaped
plate having an opening therein to surround 2
portion of said magnetic frame member, said
opening being adjacent the bend in said plate
and one leg of said plate constituting a spacer
between said magnetic fyame member and said
panel.

10. In a switch structure, a panel, a coil mounted
on the back of said panel, said panel having open-
ings therein, contact springs extending forwardly
through said openings to the front of said panel,

cooperating s_tationary contacts mounted on said

front of said panel, a core and a magnetic frame
for said coil, an armature, said magnetic frame
having a pair of slots therein adjacent said arma-
ture and a shading coil in said slots.

11. In a relay structure, a panel, a coil mounted
on the back of said panel, said:- panel having
openings therein, eontact springs extending for-
wardly through said openings to the front of said
panel, cooperating stationary contacts mounted on
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said front of said panel, a core for said coil, a
magnetic frame for said coil, an armature, and a
shading coil on said core, said shading coil being
L-shaped -with one leg thereof perforated to re-
ceive a portion of said core and the other leg
thereof constituting means to space said magnetic
frame from said panel.

12. In a relay of the character described, a
panel, a coil mounted on said panel, contact
springs, cooperating stationary contacts mounted
on said panel, a solid core for said coil, said core

-being formed of hard silicon steel, a magnetic

frame of hard silicon steel, an armature of hard
silicon steel, and a shading coil on said frame.

13. In a relay switch structure, a casing, a
panel therein, a coil mounted on said panel,
a core for said coil, a magnetic frame member .
for said coil, an armature, a non-magnetic frame
member to which said armature is pivoted, said
frame having a perforation, said core having a
shouldered portion extending through said per-
foration in said magnetic frame member and riv.
eted to retain the irame member and the core
assembled as a unit, contacts controlled by said
armature and a shading coil on szid frame mem-
ber, said frame member being secured to said panel
for supporting said relay thereon.

BURTON E. SHAW.



