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This invention relates to improvements in
sensitive relays, and has for an object the pro-
vision of a relay adapted to be operated by
very minute currents.

Another object is the provision, in a relay,
of moving coils carried by an armature in such
manner that a small movement of the coils
causes greater movement of contact points car-
ried on the opposite end of the armature.

A further object of the invention is the pro-
vision, in a relay, of a constant magneto motive
force acting on the coils thereof.

Still another object is the provision, in a re-
lay, of an electromagneto motive force, which
15 may be made any desired value, adapted to act
upon the coils thereof.

A still further object is to provide, in a two-
way relay, tension against the operation there-
of and means for adjusting the same.

Referring to the drawing:

Figure 1 is a plan view of one embodiment
of the invention;

Figure 2 is an elevation of the device shown
in Figure 1;

Figure 3 is a view partly in section along
the line 3—3 of Figure 1;

Figure 4 is a fragmentary view showing one
method of applying tension to the armature of
a relay such as shown in Figure 1; and

Figure 5 is a plan view showing another em-
bodiment of the invention wherein an electro-
magneto motive force is employed.

A permanent magnet 10 has shoes 11 and 12
secured to the pole pieces thereof. These shoes
35 are preferably made of round material. A

bracket 13 is mounted adjacent to shoes 11 and

12 and the bracket and shoes are firmly se-

cured to the magnet by screws 14 and 15.

These screws also secure the magnet to the
40 supports 16 and 17. '

The bracket 13 has two arms 18 and 19 ex-
tending beyond the ends of the pole shoes 11
and 12 and carrying adjustable pivot serews 20
and 21. A pivot shaft 22 supported by the

45 screws 20 and 21 carries a movable armature
23. This armature carries brackets 24 and 25,
preferably of very light material, and coils or
solenoids 26 and 27 are secured to the brackets
24 and 25.

The pivot shaft 22 carries spiral springs 28
and 29, the latter of which is insulated from the
shaff 22. These spiral springs are preferably
of phosphor bronze or some other highly con-
ductive material.

A lever 30 supported by the pivot screw 21 is
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provided for adjusting the tension of the spring
28 and also serves as a conductor for supplying
current to the spring 28. 'This lever is connect-
ed to a binding post 31 by wire 32. A lever
33 carried by the screw 20 is insulated there-
from by insulating washers 34 and connected to
the spiral spring 29, which serves to adjust the
tension thereof and also to conduct current
thereto. This lever 33 is connected to binding
post 35 by wire 36.

The solenoids 26 and 27 are so connected to
the springs 28 and 29 that the polarities, when
current flows therethrough, are the same on the
ends adjacent to the shoes 11 and 12. For
example, assuming that the shoe 11 has a
“north” polarity, the adjacent end of the sole-
noid 26 would also have a “north” polarity, and
the shoe 12 would have a “south” polarity and
the adjacent end of the solenoid 27 would have a

_“north” polarity. When current flows the sole-
noid 26, having a “north” pole adjacent to the
shoe 11 which also has a “north” polarity, is
repelled thereby and moves away from the shoe
11, and the solenoid 27, having 3 “north” po-
larity on its end adjacent to the shoe 12 which
has a “south” polarity, is attracted thereby and
moves toward the shoe 12.

The bracket 13 carries an arm 37 which is
insulated therefrom by insulation 38 and se-
cured thereto by screws 39. This arm carries
in its outer end a contact screw 40 which may
be adjusted and locked in any desired position
by lock nut 41. A suitable contact 42 is pro-
vided on the end of the screw 40.

A similar arm 43 is carried by the opposite
arm of the bracket 13 and is insulated there-
from by insulation 44 and secured thereto by
screws 45. This arm carries in its outer end
a contact screw 46 which may be adjusted and
locked in any desired position by a lock nut 47.
A suitable contact 48 is provided on the end of
the screw 46.

The armature 23 has an extension 49, prefer-
ably of reduced dimension, which carries in its
outer end the contact points 50 and 51 which
are adapted to make contact with the points
42 and 48 respectively.

The arm 37 is connected to a binding post
52 by a conductor 53, the arm 43 is connected
to a binding post 54 by a conductor 55 and the
armature is connected to binding post 56 via
the spring 28, the lever 30, wire 32 and the
conductor 57.

In figure 1 the contact point 50 is shown in
contact with the point 42 and when current
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is sent through the solenoids 26 and 27 via
the binding posts 31 and 35, the solenoid 26
is repelled by the shoe 11 and the-solenoid 27
is attracted by the shoe 12, causing the arma-
ture to swing in a clock-wise direction thereby
breaking the contact between points 50 and 42
and making the point 51 contact with the
point 48, thus establishing a circuit across the
terminals or binding posts 54, 56. As soon as
current ceases to flow through the solenoids
26 and 27 the armature moves back to a normal
position and contact is again esta,bhshed be-
tween the points 50 and 42.

This method of carrying solenoids on the‘

armature and having them co-act against and
with an independent magnetic field, and the

fact that the contact points are a. substanmal

distance from the pivots, produces a relay which

is very sensitive to minute currents and very .

little movement of the solencids produces &
substantial movement of the end of the arma-
ture carrying the contact points.

Where it is desired to carry larger curreimts
through the contact points and where a larger
current is available to. operate the relay, an
extension 58 may be provided on the armature
and a spring 59 may be attached thereto and
adjustment may be provided by means oi a
post 60 supported on a base 61 having a screw
62, connected to the opposite end of the spring
59, and & thumb nub 63 which may be turned to
the right to tighten the spring or to the left
to loosen the spring.

The relay shown in Figure 5 is the same as
the one shown in Figure 1, except that an
electromagnet is provided instead of a perma-
nent.-magnet. The electromagnet has legs 64
and 65 with a yoke 66 therebetween. A winding
67 is provided on the yoke 66 and is connected
to the terminals 68, 69, by conductors 70 and
71 respectively. -The shoes 11 and 12 and the
bracket 13 are mounted on the legs 64 and 65
in the same manner as: described above.

This last form of relay may have some advan-
tages  in - certain applications -~ kecause . the
strength of the magnetic ficld may oe varled or
fixed at any desired value. .

While the center terminal 56 is shown con-
nected to the conductor 32, which connécts to
one side of the solenoid, it may be desirable in
some cases to isolate the actuating circuit from
the external circuit. In such cases the spiral
spring 28 may be insulated from the sHaft 22
and s third spiral spring mounted on the shaft
22 and conineeted thereto, with its othér end
directly connected to the terminal 56.

"The supports 16 and 17 may be secured to
the base 61 by any suitable means, such as the
serews 72, 73. '

The relay herein disclosed is very sensitive
and is capable of operating on very small values
of current. With some types of photo cells this
relay may be operated directly and without the
use of amplification, and although sensitive to

-small- currents the relay is very rugged and

strong mechanically.

Many modifications in the device may be
made by those skilled in the art without depart-
ing from.the spirit of the invention.

What is claimed is: -

1. In a device of the character described, a
magnet for providing a magnetic field having
two poles, an armature, a pair of solenocids car-

- ried by said armature and located near said

poles, and & means for causing the ends of the
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solenoids adjacent to said poles to assume a hke
polarity.

9. In a device of the character described, a
magnet for providing a magnetic field having
two poles, a pivoted armature, a pair of sole-
noids carried by said armature and located near
said poles, and means for causing the ends of
the solenoids adjacent to said poles to assume
a like polarity whereby one of said solenoids
is attracted by the pole adjacent thereto and
the other solenoid is repelled by its adjacent
pole.

8. In a device of the character described. a
magnet for providing a magnetic field having
two poles, a pivoted armature, a pair of sole-

neids carried by said armsture and located near -

said poles, ‘a contact point carried by sald
armature, a second contact point adapted to
be contacted by said first point, and means for
causing the ends of the solenoids adjacent to
said poles to assume a like polarity whereby one

" of said solenoids is aftracted by the pole ad-

jacent thereto and the other solenoid is repelled
by its adjacent pole whereby said armature is
moved and said points make contact with
each other.

4. In a relay, a base, a field magnet mounted
on said base having pole-shoes, an armature, a2
pivot shaft supporting said armature, solenoids
on the armature encircling said pole shoes, said
solenoids adapted to be energized by current
passing therethrough in such direction that one
of the solenoids assumes g like polarity to that
of the shoe which it encircles, and the othey

solenoid assumes a polarity opposite to that of :

the shoe which it encircles, contact points on
opposite sides of said armature, two fixed con-
tact points adapted to be engaged by said first
contact points, and springs on said shaft
adapted to hold said armature in such position
that one pair of said contacts is normally
closed.

5. In a relay, a base, a field magnet mounted
on said base having pole shoes, an armature, a
pivot shaft supporting said armature, solencids
on the armature partly encircling said pole shoes,
said solenoids adapted to be energized by current
in a direction such that ene of said solenoids as-
sumes a like polarity to that of the shoe which it
partly encircles whereby it is repelled by said
shoe and the other solenoid assumes an opposite
polarity to that of the shoe which it partly encir-
cles whereby said last solenoid is attracted by
said last shoe, contact points on opposite sides of
said armature, two fixed contact points adapted
to alternately engage said first contact points,
springs on said shaft adapted to hold said arma-
ture in such position that one pair of said con-
tacts is normally closed, electrical connections
between inner ends of said springs and said
solenoids, and connections from the outer ends
of said springs fto terminals mounted on said
base.

6. In a relay, a base, a field magnet mounted
on said -basé having pole shoes, an armature,
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a bracket, a pivot shaft supported in said bracket .

carrying said armature, solenoids ocn the arma-
ture partly encircling said pole shoes, contact
points on opposite sides of said armature, two

fAxed contact points adapted to alternately make 745

contaet with said first points, electrical connec-
tions from said solencids to fterminals on said
base, and. electrical connections between said
armature and said fixed contacts to hinding
posts on said base.
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7. A relay comprising in combination, a base,
an electro-magnet mounted on said base having
bole shoes, an armature, a bracket, a pivot shaft
supported in said bracket carrying said arma-
ture, solenoids on the armature encircling said
pole shoes, contact points on opposite sides of
said armature, two fixed contact points adapted
to alternately make contact with said first
points, electrical connections from said solenoids
to terminals on said base, and electrical connec-
tions between said armature and said fixed con-
tacts to binding posts on said base.

8. In a device of the character described, a
magnet for providing a magnetic field having
two poles, an armature, a pair of brackets car-
ried by said armature and located near said
poles, a pair of solenoids carried by said brackets
having their center lines substantially concen-
tric with the center lines of said poles, and
means for causing the ends of the solenoids ad-
jacent to said poles to assume a like polarity.

9. In a device of the character described, a
magnet for providing a magnetic field having
two poles, a pivoted armature, a pair of brackets
carried by said armature and located near said
poles, a pair of solenoids carried by said brack-
ets, a contact point carried by said armature, a
second contact point adapted to be contacted by
said first point, and means for causing the ends
of the solenoids adjacent to said poles to assume
a like polarity whereby one of said solenoids is
attracted by the pole adjacent thereto and the
other solenoids is repelled by its adjacent pole
whereby said armature is moved and said points
make contact with each other.

10. In a relay, a base, a field magnet mounted
on said base having pole shoes, an armature, a
pivot shaft supporting said armature, solenoids
on the armature partly encircling said pole
shoes, contact points on opposite sides of said
armature, two fixed contact points adapted to
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alternately engage said first contact points, two
springs on said shaft electrically insulated there-
from and adapted to hold said armature in such
position that one pair of said contacts is nor-
mally closed, electrical connections between in-
ner ends of said springs and said solenoids so
arranged that when current passes therethrough
one of the solenoids is adapted to assume a like
polarity o that of the shoe it partly encircles
and the other solenoid is adapted to assume a
polarity opposite to that of the shoe it partly
encircles, and a third spring on said shaft for
leading current to the contact points on said
armature.

11. In a device of the character described hav-
ing a field magnet with pole shoes, an armature
comprising a pivot shaft, a pair of solenoids car-
ried by said shaft each adapted to cooperate with
one of said shoes, springs insulatedly secured to
said shaft and so connected to said solenoids
that they assume a like polarity, and a contact
arm. carried by said shaft and adapted to be
actuated by the solenoids.

12. In a device of the character described hav-
ing a field magnet with pole shoes, an armature
comprising a pivot shaft, a pair of solenoids car-
ried by said shaft each adapted to cooperate
with one of said shoes, springs insulatedly se-
cured to said shaft and so connected to said
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solenoids that they assume a like polarity, and 105

a contact arm carried by the shaft and disposed
parallel to the axes of said solenoids and adapted
to be actuated thereby.

13. A device as claimed in claim 12, in which
the pivoted shaft is provided with a plurality of
springs insulatedly supported thereon, some of
said springs being connected in circuit with said
solenoids and others of said springs being con-
nected in circuit with said contact arm.

THEODORE REYMAN.
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