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This invention relates to sensitive relays and
more particularly to sensitive relays of the mag-
netic contact type.

Relays of the type contemplated by this in-
vention include a movable contact arm carrying
a. contact in the form of a magnetic rider for
cooperation with a stationary contact constituted
by a small magnet. When the relay arm moves
toward the stationary contact the rider comes into
the field of magnetic influence of the magnet and
is attracted thereto. fo provide a good, firm con-
tact closure. In general, the magnetic contact
so established requires some mechanical means
for separating the rider from the magnet ag the
movable coil of the relay is incapable of generat-
ing sufficient. torque for this purpose.

In prior relays of this type the stationary con-
tact. comprises a small permanent magnet suit-
ably mounted to provide electrical isolation be-
tween the magnet and other parts of the relay.
While such design has proven. satisfactory for
many applications, the manufacture of the per-
manent. magnet and the assembly thereof in a
relay is rather costly and does not lend itself to
the preduction of inexpensive relays. The pres-
ent. invention is directed to a relay design em-
ploying the desirable features of a magnetic:con-
tact relay but which is of simple construction and
which is adapted for the production of low cost
relays. Specifically, the stationary contact com-
prises a soft-iron member disposed in the vi-
cinity of the relay magnst such member being
adjustably fastened to the relay base. By reason
of its position. in the magnetic field of the relay

magnet such member becomes magnetic at its ®

ends. By proper 1y positioning the soft-iron mem-
ber relative to the soft-iron rider carried by the
relay movable arm, the member is made to serve
as a stationary magnetic contact. At the same
time, the soft-iron member serves to control the
distribution of the magnetic flux emanating from
the primary magnet of the relay thereby afford-
ing a ready means for altering the deflection char-
‘acteristics of the relay coil.

A relay made in accordance with this inven~
tion includes numerous other features directed
toward the provision of a small, low cost, high
quality relay. The individual relay components
are all supported from a common base made of
insulating material, and are seecured in position
by novel means that also serve as terminals hy
which the relay can. be connected into an ex-
ternal circuit. Tha relay case itself is of simple
construction and consists of two. parts, a. base
_carrying the relay components, and a cover car=
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wad
rying a simple mechanical arrangement for sepa-
rating the relay contacts.

An object of this invention is the provision of
a permanent-magnet, movable-coil relay of the
maghetic contact type wherein the relay. con-
tacts are actually made of a low reluctance mag-
netic material such as soft-iron.

An object of thig invention is the provision
of a permanent-magnet, movable-coil relay of
the magnetic contact type wherein the stationary
contacts comprise adjustable soft-iron members
having portions lying in the magnetic flux field
of the primary magnet of the relay.

An object of this invention is the provision
of a sensitive relay comprising a permanent mag-
net core supported betwesn the legs of a non-
magnetic U-shaped bracket, a movable coil piv-
otally mounted hetwesn the legs of the said
bracket and rotatable about the core, soft-iron
members disposed on opposite sides of the core
and spaced from the movable coil, a pointer or
centact arm carried by the coil, and a magnetic
material rider secured to the end of the pointer,
said rider adapted to contact each of the said
soft-iron. members upon rotation of the movable
coil,

An object of this invention is the provision of
a. sensitive relay comprising s base of insulating
mafterial, a non-magnetic U-shaped bracket se-
cured in upright vosition to said- hase, a. cylin-
drical permanent magnet core. secured between
the legs of the U-shaped bracket, a movable coil
vivotally mounted hetween the legs of the
U-~shaped bracket and rotatable about the- core,
a pair of soft-iron members secured to the bhase
and disposed on opposite sides of the said core,
each of said members being spaced from the coil
and including an clongated end, a contact arm
carried by the coil, 2 magnetic material rider
carried by the end cf the contact arm, a cover
member cooperating with the base to form a
closed case, and a finger-operable mechanism
carried by the cover and adapted upon operation
to contact the said contact arm.

These and other objects and advantages will
be apparent from the following description when
taken with the accompanying drawings. The
drawings are for purposes of illustration and are
not to ke construed as defining the scope or lim-
its of the invention, refe“ence being had for the
latter purpose o the appended claims.

In the drawings wherein like reference charac-
ters denote like parts in the several views:

Pigure 1 is an exploded view, in isometrie,
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showing the major components of a relay made
in accordance with this invention;

Figure 2 is a cross sectional view taken along
the line A—A of the base shown in Figure 1;

Figure 3 is a cross-sectional view taken along
the line B—B of the mcunting bracket shown in
Figure 1;

Figure 4 is a side view showing the mounting
bracket and permanent magnet core mounted
upon the relay base;

Pigure 5 is an isometric view showing the
mounting bracket and the two soft-iron contact
members mounted on the relay base;

Figure § is a cross-sectional view taken along
the line C—C of Figure b and showing how one
of the secrews employed to secure the soft-iron
contact members to the base also serves as a con-
nection terminal;

Figure 7 is an isometric view of the relay cover
that carries the finger-operable contact-resetting
mechanism;

Figure 8 is a front view of the relay with the
cover in place, the cover being shown in cross-
section and the resetting mechanism being
omitted for purposes of clarity; and

Figures 9 and 10 are fragmentary illustrations
intended to facilitate an understanding of the
operation of the resetting mechanism.

Referring now to Figure 1, the relay base {9,
made of a suitable insulating material such as a
plastic, is a unitary member provided with =
shoulder {1 and raised portion {2. The base is
provided with the threaded inserts 13, (4, 5
and 16, a pin-type terminal {7, a hole 18, and a

recessed hole 19, the purpose of which will be- -

come clear as the description procseds. The
cconstruction of the pin {7 and the threaded in-
serts is shown in Pigure 2, it heing apparent such
‘members can be molded into the base i) or force

fitted into suitable holes provided for this pur- *

pose.

- The relay mechanism comprises a U-shaped
bracket 28 having a transversely-magnetized,
permanent magnet core 2{ secured thereto. It
may here be stated the bracket 29 is made of a
non-magnetic material, such as brass, and forms
no part of the magnetic flux circuit. A wire
wound movable coil 23 is pivotally supported be-
tween the legs of the U-shaped hracket, such coil
being provided with conventionsl pivots rotatable
within jewel screws, one such jewel screw 24
being visible in the drawing. As is well known
in this art, current is conducted to the movable
coil by a set of spiral springs 25, 2§, each spring
having an inner end secured to the adjacent pivot
base and the outer end secured to an abutment.
In the present case, the upper spring 25 is secured
to the abutment 27 which is rotatable in response
to rotation of the conventional zero-corrector
‘arm 28. The abutment 27 and arm 28 are
grounded to the bracket 29. In such case, the
lower spring 26 must be electrically insulated
from the bracket. This is accomplished by in-
sulating the lower abutment 28 from the bracket
20 as shown more clearly in Figure 3 which is a
cross sectional view taken along the line B—B
of the lower leg of the bracket, shown in Figure 1.
In Figure 3, the lower leg of the bracket is iden-
tified by the numeral 3{. The abutment 38 is
secured to the leg 31 by an internally-threaded
rivet 32 and the abutment is insulated from the
‘bracket leg by a combination of the insulator
bushing 33 and insulator washer 34, as shown.
The outer end of the lower spring 26 (Figure 1)
is soldered to the inner end 33 of the abutiment
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4
30 (Figure 3). It is here pointed out that the
recessed hole {8, in the relay hase {8 is designed
to accommodate the head of the rivet 32 and the
insulating washer 34 when the relay mechanism
is secured to the relay base, as will be explained
with reference to Figure 4, below.

With further reference to Figure 1, the relay
mechanism includes a pointer, or arm, 34 that
is secured to the movabie coil 23 said arm carry-
ing a soft-iron rider 37 on its free end. As
shown, the mechanism is complete in itself and
can be assembled and adjusted outside of the
relay case. All parts of the mechanism are read-
ily visible and accessible thereby promoting re-
duced manufacturing costs.

The stationary contacts of the relay comprise
the soft-iron members 49, 48’ having reversely-
bent base sections 41, 4{’, respectively, each base
section provided with a pair of holes. The holes
42, 43, in the member 40 are spaced to aline with
the threaded inserts 15, 1§ in the relay base {0
and such member 48 can be secured to the base
by a threaded post 44 and a screw 48, as will be
described in detail hereinbelow with reference to
Figures 5 and 6. The other soft-iron member 41
is likewise mountable on the base i8 by the post
44’ and screw 45’.

Reference is now made to Figure 4 which is
a side view showing the relay mechanism
mounted on the relay base; the movable coil,
springs, ete. being omitted for purposes of clarity.
In this view the spacer member 22 is shown be-
tween the magnet and the bracket wall. The
use of such specific spacer member, which can be
soldered or welded to both the magnet and the
bracket, is optional. The magnet can be spacad
from the bracket wall by forming a longitudinal
detent in the bracket. The U-shaped bracket 24
is secured to the base 1§ by a screw 59 and a
threaded terminal 51 passing through the holes
18, {9 shown in Figure 1. The screw 58 is
threaded into the internally-threaded rivet 32
(see Figure 3) and the terminal 5{ is threaded
into a threaded hole 52 in the lower leg of the
bracket (see Figure 1). Therefore, the lower
leg of the bracket rests flat upon the surface of
the base and the mechanism is secured firmly
thereto. By soldering a lead 53 between the pin
terminal 17 and the lower abutment 33, it will be
apparent the movable coil of the relay can be
‘connected to an external circuit by means of the
pins {7 and 51 (since the lower coil spring is con-
nected the abutment 38 and the upper coil spring
is grounded to the bracket 20). Tt is also quite
clear that the terminal {7 and thes lead 53 can be
omitted if the screw 58 be replaced by a threaded
terminal pin similar to the pin §i. Such threaded
terminal pin will serve the dual purpose of secur-
ing the bracket to the base and as a means for
connecting the ungrounded side of the movable
coil to an external electrical circuit.

Reference is now made to Figure 5. The relay
mechanism is shown mounted on the base 18, as
just explained; the movable coil, springs, abut-
ments, etc., being omitted. However, the relay
movable arm 3§ and the iron rider 37 are shown
in proper position relative to the stationary con-
tact members 48, 40’ now shown secured to the
base 8. As shown in Figure 6, which is a cross
sectional view taken along the line C-—-C of Figure
5, the lower, threaded end of the post 44’ is
threaded into the insert (3 and the screw 45’ is
threaded into the insert 14 it being noted that the
reduced-diameter pin section 55 of the screw ex-
tends through the insert to provide a terminal for
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connecting the soft-iron member 40’ to an elec~
trical circuit: The holes. 427, &3 (gee Figure 1)
in the base: section &1’ of.the soft-iron: member
40 are: enlarged; or clearance holes whereby the
position: of . the member’ 49/ can be adjusted rela-
tive to the magnetic core 2f. The other soft-
iron. memher 4% is secursd, similarly, to. the base
10 :and:lies. diametrically opposite to. the member
40 with respect. to-the core 25. In the illustrated

construetion the screw 35:has a_reduced diametey 1

pin: section passing through the insers 14.to. serve
as an external connection terminal  while: the
threaded. end of: the post 44’ terminates within
the. threaded insert. 3. To further reduce the
cost of: the relay a somewhat reverse arrange-
ment: is. employed. Specifically, the post 44" in-
cludes: an integral. pin section extending from
the. externally-threaded. end, such pin section
passing through the insert. i3: to, serve as the ex~
t‘ernal connection termia al, In such design the
event; a. more posﬂ;we am_an,gem_ean_t 13 df—‘sll e,d to
prevent possible rotation of the member 42’ ahout;
the axis: of the post 44" the relay base. can be
provided an integral recess having eone or more
side walls abutting against the edges of the base
section: of the member 46/,

It is to be noted the soft-iron members 40, 40’
are spaeed from the magnet core. BEssentially,

the core is a free magnet in space and the mem- &

bers: 48, 49" are disposed, partially, in the path
of the magnetic. flux lines emanating from the
transversely magnetized core. Since the movahle
coil rotates in the space hetween the core and the
membpers 40, 40’ the positioning of such members
within the magnetic flux field alters, to some ex-
tent, the normal, free, fux distribution of the
magnet core. Consequently, the deflection char-
acteristics of the relay can be altered in several

ways, namely, by the thickness and size. of the,

20

members 48, 48’, by the spacing of one or both

of these members with respect to. the core, and
by appropriately shapinz that vortion of these
members lying within the range of rotation of the
movahle coil.
bedy of one or hoth of the soft-iron, members
40, 40’ may be arcuate lmfead of flat as shown.
Singe the merubers, 40, A6’ lie within the magnetic
flux. field, lines of Aux will emanate from ‘the
edges ther eof and such flux Yines. serve to attract
the soft-iron rider 31 catried by the relay pointer
35. In a relay constilicted as shown, the mag-
net1c attraction holding the rider to. the edge
of the stationary soft-iron meraber is sufficient
t0. prevent separation of the contacts even when
the relay is subjected to severs mechanical shock,

It. will be apparent, from. the deseription thus
far presented that the individual parts of the
relay are- of simple construction, are easily ag-~
sembled in proper relative position, and that the
parts carried by the relay base counstitute a com-
plete, operative relay with the exception of a
suitable mechanical means for separating the iron
rider from either of the stationary contaﬂtx;

The resetting mechanism of our relay is car ried
by the relay cover, as shown in Figure 7.’ The
cover 6@ is made of a transpal ent plastic and has
integral ears 61 extending from opjosite sides,
said ears serving as a. means for meunting the
complete relay on a panel or other apparatus.
The.top of the cover carries a rotatable zero ad-
Juster screw 62 of more or less conventional con-
struction. . Raotation of the screw §2.imparts an
oscillatory movement. to.the pin 63 which engages
a suitable arm extending from the top of the relay

In the latter case, for example, the 4
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mechanism as will he explained hereinhelow with
reference-to Figure-§,  The top: surface- of the
cover: is-also provided: with: holes 64 to.-accommo-:
date suitable screws for- fastening the-cover in
position over the relay base. ‘The contaet reset-
ting mechanism comprises- the fiat red or plate
€5 having an integral tip- 86, of rex,tfmgular Cross
section, which extends throuzh a rectancular slot;
in the cover wall. - Surrounding the t,ip 66-is-a
nelical compression spring-§7 having one end. in.
gontact with the inner wall of the cover and the
other end abutting against the resulting shoulder
of the plate 85, as shown. A suitable washer 68
i secured o the end of the tip 85 that. lies. out~
side of the cover from, which: it is apparent.the
spring 8T applies & mechanical bias to the: plate
83 ina divection such that the washer §8 normally
abuts against the cover 60. In such normal posi-
tion 'of thé resetting mechanism s substantial
portien of the end 83 eF the plate 85 extends, out-
wardly of the cover through a suitable rectangu~
lar slot in the cover side wall. - Pinger pressure
applied to the end 89 of the plate will cause the
plate 68 to move aleng the axis-of the spring &1

5 as the said spring is.compressed: Release of such

pressure permits the spring to return-the plate
to the position shown in Figure 7. -Since the end
89 and tip 2% are of rectangular cross section,
sach operable with an appropriate rectansular
slot in the side wall of the cover, a smooth mono-
planar movement: of the plate 85 is assured. - As
shown in the drawing, the upper side of the plate
65 may be provided with a recess 18 in the event
the upper side edge of the plate 85 is designed to,

3 contact the inner surface of the cover top. In

such case only the edges T{ and 12 of the plate
will rub against the cover top during operation of
the reset mechanism, thereby reducing the: fric-
tion hetween: the plate and cover top.. More im=
portantly; the plate 85 iz provided with: another
recess 13 resulting in: the downwardiy-depending
edges T4, T5.. When the cover 88 s secured in
vosition: on. the relay base the resetting mecha-
nism will occupy a: position such that the relay
movable arm operates within the recess 1% and
is: subject to contact by the edge- 14 or- 15 for re-
setfing purposes as will be desenbed with 1*efer

ence to Figures 9:and 16,

Figure 8 iHustrates the relay thh the covey in
place. - For- purposes of clarity the cover 88 is
shown in cross section and-the spiral springs and
abutments of the mechanism have been ezmtted
It will be noted the open: end of the cover 6% rest
upen: the lip 11 of the relay base 10 and the cover
is: secured in: position: by the serews 88 threaded
into the upper ends of the posts A4, 44’, 'The tip
83 of the zero adjuster  mechanism extends
through a slot in the zero-adjuster arm 28 where-~
by- the nermal, or zero eurrent, position of the
movable coil 23 can be altered by rotat}on of the
serew- 62

“Reference is now made to F’lvureg 3 and 10
which: are fragmentary views takenm from. the
frent of the. mmlurnem In Figure 9 the contact
resetting mechamsm ig shown in its:normal posi-
tion, -that is, the washer $8 abuts- against. the

ov'=1 side wall. The movable arm 38 of the relay
mechanism, mLates about the axis g—a (defined
bv the pivots of the movable aoil) and the plate
5 is 32 positionsd that the do‘"’nw?ldly—depend~
ing edges 74, 75 mtwsnct the plane in which the
upper sestion 38’ ef the arm 3% rotates.  Conge-~
quently, when the plate in- its normal posi-
tion the exztrant of rotation of the arm 3¢ is lim-.
ited: hy the edges T, 15. Under such cond1tmn
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the iron rider 37 is free to contact the soft-iron
member 45 but not the member £0’. Now, if the
plate 65 be moved inwardly of the cover §8 the
edge 74 will move the arm 3§ causing a separa-
tion of the rider 37 and the member 45. The
extent of linear movement of the plate 65 is such
that the rider 37 is moved out of the magnetic
field of influence of the member 40 whereby the
position of the arm 36 will be controlled by the
current flowing through the movable coil of the
relay upon a subsequent return of the plate 83
to its normal position.

The innermost position of the plate §9 is shown
in Pigure 10. In such position of the plate the
edge 14 prevents contact of the rider 31 with the
stationary contact 49 while permitting contact
between the rider and the contact 48’. Upon
closure of the contacts constituted by the rider
and the member 48’ contact separation is ac-
complished when the plate 65 is returned to its
normal position under the action of the spring €7,
as shown in Figure S.

Tt will now be apparent the plate §5 serves two
purposes, namely, to condition the relay so that
the iron rider can contact only one or the other
of the stationary contacts and to separate the
contacts so made upon selected movement of the
reset mechanism. A relay of this construction is
adapted for use in on-off control systems wherein
a closure of one set of contacts vesults in, say, an
energization of a load device after which such
contacts are opened by manual or electromag-
netic movement of the resetting plate. Upon
such energization of the load device the relay
is conditioned for =a closure of the other set of
contacts that results in a de-energization of the
load device.

Having now described our invention the many
features thereof are apparent. The individual
parts are of simple construction and easy to as-
semble and replace. The stationary contacts are
made of a low reluctance magnetic material posi-
tioned and shaped to confrol the magnitude and
distribution of the magnetic flux field within
which the movable coil operates. These same
contacts become magnetized at their contact-
making ends to provide a good magnetic contact
type relay. Further, these contacts are secured
to the base of the relay in such fashion that their

position relative to the permanent magnet coil ,

may be adjusted to alter the deflection character-
istics of the relay. At the same time the means
securing the stationary contacts to the base serve
as the means for connecting them into an exter-
nal electrical circuit thereby eliminating separate
connection straps, terminals, etc. While the pin
type connection terminals extending from the
lower surface of the base can be used as soldering
terminals for connecting the relay into a net-
work such pin terminals, preferably, are designed
to provide a plug-in type relay. In the latter case,
the pin terminals establish friection contact with
guitable, hollow terminals carried by 3 socket, the
arrangement being similar to the conventional
radio tube-socket combination. " Still further, a
simple, inexpensive reset mechanism is provided
which not only separates the relay contacts but
also conditions the relay properly for the next
operating cycle. These features are attained in
a relay of exceptionally small size and without
sacrifice of any desired operating characteristics
found in conventional relays of this class.
While we have illustrated and described a
simple D.-C. version of the relay the invention is
not limited thereto. 'The relay can be used on
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A.-C. currents by incorporating therein a suitable
rectifier comprising a series of asymmetrically-
conducting dises. Such discs, as well as resistors,
can bhe disposed within a suitable recess provided
in the relay base, particularly in the raised por-
tion 12 as shown in Figure 1,

Numerous changes and modifications of the in-
dividual parts and their cooperating assembly will
present themselves to those skilled in this art
without departing from the spirit and scope of
the invention as set forth in the following claims.

We claim:

1. In a relay of the type including a pair of
stationary contacts and a cooperating movable
contact for controlling an electrical circuit, the
combination of a base of insulating material, a
U-shaped bracket secured to the bhase, a per-
manent magnet core secured to the bracket and
disposed between the legs of the bracket, a mov-
able coil pivotally supported by the bracket and
rotatable about said magnet core, a movable arm
secured to the movable coil and having a free end
normaily extending beyond the range of magnetic
infiuence of the magnet core, a rider of mag-
netic material carried by the free end of said mov-
able arm, and soft-iron members secured to the
base and electrically insulated from each other
and the bracket, said members being disposed
on opposite sides of and spaced from the movable
coil and magnetic core and including portions
disposed in the field of travel of the said rider,
the said rider and soft-iron members constitut-
ing the contacts for controlling the electrical eir-
cuit.

2. The invention as recited in claim 1, wherein
the said soft-iron members comprise a base por-
tion secured to the relay base, an offset cenftral
portion spaced from the movable coil and a pro-
jecting end section lying in the path of travel
of the rider.

3. The invention as recited in claim 1 wherein
the soft-iron members are adjustably secured to
the base.

4. The invention as recited in claim 1 wherein
the said soft-iron members are secured to the base
by a threaded member having a pin section pro-
jecting from the relay base.

5. A relay comprising a base of insulating ma-
terial; a U-shaped bracket of non-magnetic ma-
terial disposed in upright position on the bhase;
a threaded, pin type terminal member passing
through a hole in the base and into a threaded
hole in a leg of the bracket, a movable coil car-
rying a pointer and pivotally supported between
the legs of the bracket; a rider of magnetic ma-~
terial carried on the end of the pointer; a trans-
versely-magnetized, substantially-cylindrical per-
manent magnet core secured to the base of the
bracket and disposed within the movable coil;
a soft-iron member having an end section dis-
posed in the path of travel of the said rider, a
mid-section spaced from the movable coil and
magnetic core, and a base section adapted for
flush contact with the relay base; a pair of holes
in the base section of the soft-iron member; in-
ternally threaded inserts in the relay base sald
inserts alined with the holes in the base oi the
soft-iron member; and fastening members pass-
ing through the holes in the base section of the
soft-iron member and into the inserts.

6. The invention as recited in claim 5 wherein
one of the said fastening members includes an
integral, reduced diameter extension passing
through the associated insert.

7. The invention as recited in claim 5 wherein
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one of the said fastening members is a post ex-
tending upwardly in spaced relation to the said
soft-iron member,

8. The invention as recited in claim 7 in com-
bination with a cover having an open end in con-
tact with the relay base; a hole in the cover;
and a screw member passing through the cover
hole and threaded into an end of the post.

9. The invention as recited in claim 5 in com-
bination with a cover; means removably secur-
ing the cover to the relay base; and an external-
ly-operable reset rod supported by the cover for
linear movement within the cover, said rod
adapted to contact the said peinter upon a pre-
determined movement of the rod.

10. A sensitive relay comprising a base of in-
sulating material provided with a shoulder, a
pivoted movable coil rotatable about & substan-
tially cylindrieal, transversely magnetized per-
manent magnet; a U-shaped bracket supporting
the movable coil and magnet in operative posi-
tion; means securing a leg of the bracket to the
base whereby the bracket extends upwardly from
the base; a pointer secured to the movable coil
and carrying a soft-iron rider; a pair of soft-
iron members disposed on opposite sides of the
permanent magnet and spaced from the movable
coil and magnet, each said member including a
section adapted for contact by the said rider;
means securing the said soft-iron members to
the relay base said means including a pair of
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posts extending upwardly from the relay base;
a cover having an open end disposed on the
shoulder of the relay base and including a pair
of holes alined with the said posts; screws pass-
ing through the cover holes and into the said
posts; a transversely-movable reset rod having
ends extending through apertures in opposed
side walls of the cover; a spring biasing the said
reset rod to a normal position; a recess in the
wall of the reset rod said recess being dsfined
by side walls adapted to engage the said pointer
to separate the iron rider from either of the said
soft-iron members.

ANTHONY H. LAMB,

ELMER G. DE MOTT.
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