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T'o all whom it may concern: ‘

~ Be it known that I, Rareu C. Browwng, a
citizen of the United States, residing at
~ Salem, in the county of Essex and State of
5 Massachusetts, have invented new and use-
~ful Improvements in Electrical Relays, of

which the following is a specification.
This invention has' particular relation to
. that class of relays in which the energy of
10 one -electrical circuit is eaused ‘to mechan-
ically open, close or'regulate a second cirenit.
As previously constructed, relays of this
-type have had a number of inherent defects,
among which should be mentioned high re-

15 sistance of the electrical circuit, sensitive- .

ness to accidental ‘operation through me-
chanical jar or vibration, imperfect oper-
ation of the contacts in the second eircuit,
due to oxide and dirt forming on them in
.20 sufficient quantities as to prevent the limited

power of the moving parts to -overcome sen-

sitiveness to stray magnetic fields, ete.
The objects of the present invention are

to overcome the defects referred to and in.

3
<t

5 addition to provide an instrument which is
capable of a greater range of usefulness,
which is responsive to the most minute fluc-
tuations of current in the controlling cireuit,
which is practically incapable of accidental

30 operation, which can be subjected. to_vi:
bration, jarring and' dislocation without
causing an accidental operation or impair-
ing the efficacy of its operation when nor-
mal conditions are restored, and which may

5 be adjusted to operate at a predetermined
value of current in the controlling circuit.

Referring to the drawings,—
Figure 1 represents a side view, of an
_ instrument embodying theinvention.

4 Figure 2 represents a view of the other
side of the upper portion of gaid instrument,
which includes the magnet, the coil, the cup,
and other adjacent elements. i . )

Figure.3 represents an end view of said

45 upper portion. S
Figure 4 represents an enlarged section

on the line 4—4 of Figure 1, the intérmediate

porélon being broken away. :

~ Figure 5 represents a section on the line

5—b5 of Fig, 8. C : _

. Figures 6 and 7 represent sections on the

fine 6—6 of Fig. 3, and show the cup in

different positions. - :

I desire to have it understood that the
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invention is capable of many embodiments, " (

and_consequently is not limited to the par-
ticular constriiction and arrgngement of

.parts which have been illustrated as one

concrete embodiment of the invention, nor
to the details which are employed in"such 8¢
embodiment, and further that the phrase-
ology and terminology, used herein in refer-
ring to the various elements constituting
such embodiment, are not intended for pur-
poses of limitation but of description or 65
illustration. ' ' '
Referring to the -drawing, portions of
two circuits are shown, one circuig 10 being
referred to as the controlling circuit and the

other circuit 11 as the controlled circuit. 76

The controlling circuit includes a rectangu-
lar coil 12 mounted to rotate or oscillate in
a magnetic field, preferably maintained by
a permanent magnet 13, and through the:
annular magnetic air gap between a fixed 75
cylindrical iron mass 14 and the poles of
said magnet.” The end portions of the rec.
tangular coil are mounted in jewel or anti-
friction bearings 15 at the ends of the mass
14. the latter being rigidly secured to the 80
magnet by diamagnetic bars 16, 16, extend-
ing across the poles, and screws 23. The
ends of the conductor forming the coil are

connected to two oppositely and - balanced
fine~ hair ‘springs 17, 18, electrically con- 85

nected respectively to the binding posts 19,
20, which are of course insulated from each
other. The ends of the conductors, forming
a portion-of the controlling circuit 10, may
be attached to said posts. ° ’
At one end of said coil there is & member
which 1 may call a cup 21 of semi-cylin-
drical shape, and in which is held or sus-
tained a controlling member.. In the pres-
ent instance, said controlling member takes 95
the form of & spherical weight 22, the cup
and weight being located in the axis of
movement of the coil, so that, when the cup
is upright, the member 22 is in a state. of
equilibrium. The - sustaining wall of the 106 -
cup is concentrie with the said axis, so that
the equilibrium of the ball is not disturbed
until the cup has been rotated far enough
to let the ball roll out and drop. - Norma ly
the coil is'in a position with the cup upright- 105
and engages a stop (one of the screws 23.in
the present instance) which holds it against
clockwise’ rotation.  When caused to rotate -
by the passage of a current through the coil
or by the cessation of g current if the parts 110
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are so adjusted), the coil rotates to an an-
gular . position to permit the ball to drop

from the cup.

The controlled circuit 11 includes a pair
of fixed contacts 24, 25, which are dependent
from an insulating support 26, and which
are shown as transversely curved resilient
members arranged at an inclination to each
other to form a V-shape space between them.
If the controlled circuit is normally closed,
the ends of the contacts are electrically en-
gaged. and the ball or controlling member is
in that case formed of glass, porcelain or
other non-conducting material, so that, when
dropped into the V-shaped space formed by
the contacts, it will wedge them apart and
open the circuit. If the controlling circuit,
however, is normally open.-the ball or con-
trolling member is made of conducting ma-
terial, and, on being dropped between the
then normally separated contacts, closes the
circuit through them. The ball is prefer-
ably provided with a roughened surface, so
that it cleans away any dirt or deposit on
the contacts and makes a good electrical con-
nection therewith, in case it be used to
close the controlled cireuit. The contaets are
spaced from the cup so that the ball or
weight acquires sufficient momentum to
wedgo itself between the contacts and spring
them apart, whereupon the ball thereafter
will be clamped between them. It is de-
girable in many cases, in order to prevent a
malfunction, to guide the hall to the contacts
after it is released by the cup, and for this
purpose T may employ a tube 27 which ter-
minates just above the space between the
upper portions of the contact.

In order that the instrument shall not
function improperly, or at any time except
in response to the presence or absence of a
current in the controlling circuit and the
coil, various devices may be employed. For
example, T may employ a positive lock for
preventing rotation of the coil.  This I have
shown as a lever 28, which may be moved by
hand or otherwise into and out of the path
of the coil. Again, to prevent the coil from
being rotated when the instrument is located
at an angle or is swung or jarred or vibrated,
or-subjected to other abnormal conditions, I
may make use of a diamagnetic ball or mem-
ber 29 located in a conical depression or re-
cess 30, in the upper portion of the cylin-

drical mass 14. The recess is of such depth-

that the member 29 normally does not pro-
trude beyond the circumference, and the
‘angle of the side wall of the depression is
about 40° to its axis, so that, when the in-
strument is rocked, violently jarred or vi-
brated, thrown on one side or turned up-
side-down, the ball will roll or bounce into
the path of the coil and hold it against
rotation, :

I have found this a very effective device
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for preventing the operation of the relay
under abnormal conditions or where it is
subjected to dislocation or vibration. It is
also necessary to prevent the weight or
spherical member from being accidentally
distodged from the cup, and, for this pur-
pose, any suitable contrivance may be uti-
lized. 1 preferably employ an encircling
ring or casing 30, which is a little off center
and which communicates with the upper end
of the guide. This ring or casing has an
internal boss or shelf 31 which just clears
the cup and permits the ball to pass there-
under when the cup is rotated or moved
anti-clockwise under normal conditions, but
which also receives the impact of the ball in
case the latter is thrown from the cup, and
prevents it from moving the cup and the
coil anti-clockwise. '
By. employing a controlling member for
the controlled circuit in spherical form and
locating it in a semi-cylindrical or semi-

70
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spherical cup in line with the axis of the

coil, it ig apparent that a minimum amount
of energy is required to move the coil.
Further, by employing the magnetic mass 14
between the pole picces, a magnetic field of
full strength and uniformity throughout the
path of movement of the coil is maintained.
The tension of the hair springs may be
varied to permit the coil to move only when
a current of the predetermined or desired
value or electromotive force passes through
the coil. The instrument may be prelimi-
narily calibrated by any of the common
methods. The rectangular coil is prefer-
ably wound about a metallic bobbin 33,
which has local eurrents induced therein by
reason of the surrounding magnetic field
when it is moved, so that the coil is strongly
damped and held against movement from
mechanical causes.

It is evident that the number of cups
carricd by the coil may be increased so that
a plurality of controlled circuits may be
governed in operation by the controlling
members normally resting loosely  in the
cups. The contacts of one of such con-
trolled cirenits may be normally separated
and those of the other circuit normally
closed, so that spilling the balls or control-
ling members from the cups results in clos-
ing one circuit and. opening the other.

The magnet may, of course, be mounted
in any suitable manner. 1 have shown it
conventionally as supported by a standard
34 which also supports the insulating block
for the controlled circuit contacts. Under
certain conditions, an electro-magnet can be
used. ' '

From the foregoing description, it will be
apparent, to persons skilled in the art, that
the instrument which T have shown (which,
so far as the magnetic field and the rotary
coil are concerned, is substantially like 2

90

95

100

105

110

120

130



10

1,474,344 8

direct current volt meter of the-D’Arsonval = 6. A relay comprising & moving coil, and
type) is extraordinarily sensitive, and yet is a gravity-operated locking device arranged
so safe-guarded that it is capable of Tfough to obstruct the movement of said coil when
usage without affecting its ability to func- the relay is placed in any but the intended
tion under normal conditions. The Instru- position of operation.

ment may be locked against operation man- =~ 7. A relay comprising a moving coil, a
ually by the locking lever, or the said lever member adapted to prevent the movement of
may be controlled automatically by any said coil, a receptacle therefor, said member

~suitable electrical, hydraulic or pneumatic. being normally held away fromsaid coil in
apparatus, according to the conditions of its said receptacle, the receptacle being so re- -

use; and, when the positive lock is in in- lated to said member that a mechanical blow

- active positions, the coil is prevented from or jar will force said member from, said re-

30

35

rotating, and the ball or controlling mem- ceptacle and obstruct the movement of said
ber from being dislodged, except when the coil as specified. : »

‘coil moves in'response to a current fluctua- 8. A Telay comprising a controlled eir-

tion in or te the passage of a current of cuit, a moving coil, means controlled by said
predetermined value, through the coil, by coil for establishing a predetermined con-
the gravity lock or ball 29, all according to dition in the controiled circuit, and a lever
the use to which it may be put. It is ap- member adapted to obstruct the movement
parent that the instrument is capable of of said coil, said lever member being mov-
wide range of use in various industries. able into andsout of the path of said coil.
Having thus explained the nature of my 9. A relay comprising a moving coil, sep-
said invention and described a way of mak- arated contacts, and a member carried by
ing and using the same, although without - said moving coil for engaging said contacts,
attempting to set forth all of the forms in’ having a roughened surface adapted to en-

which it may be made or all of the modes gage the surfaces of the said separate con- _

of its use, what I claim is: tacts. o
1. A relay comprising a magnetic field, a - 10. A rela comprising a pair of fixed con-
coil adapted to rotate and cut the lines of tacts, and a freely movable unsecured weight
force of said field, suitable connections for normally separated from said contacts and
conducting an electrical current into said -being adapted when released to freely fall
coil, a member normally held at the axis of and electrically operate upon said fixed con-
said coil, and means. for releasing said mem- - tacts permanently. _
ber upon the movement of said coil, 11. A relay comprising a magnetic field,
2. A relay.comprising a magnetic field, a a controlling circuit and & controlled circuit,
coil adapteg to rotate and cut. the lines of said. control Ing circuit comprising a coil ro-

force of said field, suitable connections for tatable in said magnetic field and responsive

conducting a current into said coil, 2 weight, to current fluctuation in the controlling cir-

a cup member adapted to hold said weight cuit, a member for controlling the flow of

in stable equilibrium on the moving coil current in the second-mentioned circuit and-

when in a normal position of rest, said cup controlled in operation by said coil, and

being adapted to place said weight in un- means for automatically preventing rotation

stable equilibrium upon the rotation of said of said coil except when the rotation is due

coil. : R . ‘ - to said current fluctuation in the controlling
3. A relay comprising a magnetic field, circuit. 5

a coil adapted-to rotate within the lines of - 12. A relay comprising a magnetic field, a

force of said field, suitable connections for controlling circuit and a separate controlled

conducting electrical currents into said coil, circuit, said controlling cireuit comprising a -

a. controlled circuit having. stationary con-, coil rotatable in said magnetic field and re-
tacts, and means controlled by the moving YJ‘Psponsive to ‘current fluctuation in the con-
coil for engaging said contacts, the subse- trolling - circuit, a member -separable from

" quent. operation of said means being inde- said coil for controlling the flow of current

pendent of the operation of said coil. ~In the second-mentioned, 'circuit and con-
4. A relay comprising a moving coil, a ‘trolled in operation by said coil, and 4 mem-
cup adapted to hold a ball carried by said ber. mechanically moyable into the path of

-coil, & member surrounding said cup, said - said coil to hold it against rotation.

- member being adapted to prevent the ball  13. A relay comprising a magnetic field, a

falling from said cup in any but a pre-- controlling circuit and a controlled. circuit,
determined. position of said coil. " said controlling circuit comprising a coil

'5..A relay comprising a moving coil, a. rotatable in said magnetic field and respon-
cup carried by said coil, a ball f_iyying in sive to current fluctuation in the controlling
sald cup, 8 member surrounding said cup circuit, a member for controlling the flow
and contained ball, and a boss extending of current in the second-mentioned circuit-
from the said ring toward ,the ball for the and controlled in operation by said coil, and

.

purpose specified, ‘! @ normally inactive vibratable member re-
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sponsive to mechanical jarring or dislocation
of said relay for holding said coil against
accidental rotation.

14. A relay comprising a circuit terminat-
ing in a coil rotatable in a magnetic field, a
welght loosely carried by said coil at the
axis thereof when the coil is in a predeter-
mined position and dropped thereby when
the coil reaches another angular position,
and a second circuit having contacts spaced
from said weight and located to be engaged
thereby when the weight is dropped.

15. A relay comprising a magnet, a coil
rotatable in the magetic field thereof, a mem-
ber normally sustained by said coil and re-
leased thereby when Said coil has rotated
through a predetermined are, and a guard
enclosing said member when sustained by
said coil. . -

16. A relay comprising a magnet, a coil

_rotatable in the magnetic field thereof, and

137
St

$0

40

50

b5

60

a member normally sustained by said coil at
approximately the axis thereof and released
thereby when said coil has rotated through
a predetermined are.

17. A relay comprising a magnet, a coil
rotatable in the magnetic field thereof, a
member normally sustained by said coil and
released thereby when said coil has rotated
through a predetermined arc, and means
for locking said coil against rotation.

18. A relay comprising a magnet, a coil
rotatable in the magnetic field thereof, a
member normally sustained by said coil and
released thereby when said coil has rotated
through a predetermined arc, and a lock
movable into and out of the path of said coil
for holding it against rotation.

19. A relay comprising a-magnet, a coil

rotatable in the magmetic field thereof, a
member normally sustained by said coil
and re’eased thereby when said coil has ro-
tated through a predetermined arc, and a
locking member adapted to be moved by
vibration or abnormal movement of said
relay into position to prevent movement of
said coil. ‘

20. A relay comprising a magnet, a coil
rotatable in the magnetic field thereof, a
member normally sustained by said coil and

‘released thereby when said coil has rotated

through a predetermined are, and two lock-
ing members for preventing the rotation of
said coil, one being normally active and ren-
dered inactive under predetermined condi-
tions, and the other being normally inactive
but rendered active under predetermined
conditions. , .
21. A relay comprising a pair of contact
members, a weight adapted to wedge be-
tween members, a rotatable coil normally
sustaining said weiglit out of contact with
said members and arranged, when rotated

through a predetermined arc, to release

1,474,344

said weight so that it may drop into wedg-
ing relation to said contact members, and
means for automatically locking said coil
against rotation when the relay is bodily
vibrated.

22. A relay comprising a magnet and a
magnetizable mass between the poles there-
of and spaced therefrom to provide an an-
nular magnetic air gap, a coil arranged to
rotate through said air gap and responsive
to current in a circuit including such coil,
a sustaining member movable with said coil,
4 weight normally sustained by said mem-
ber and released on rotation of said mem-
ber to a predetermined position, and a lock-
ing member carried by-said mass and mov-
able into position to. prevent rotation of
said coil.

93. In combination, a coil rotatably re-
sponsive to current fluctuations therein, a
cup located at the axis of the coil and
normally in upright position, a ball nor-
mally in said cup and dropped therefrom
when the cup is tilted, and means for pre-
venting accidental dislocation of said ball.

24. In combination; a coil rotatably re-
sponsive to current fluctuations therein, a
cup located at the axis "of the coil and
normally in upright position, a ball nor-
mally in said cup and dropped therefrom
when the cup is tilted, and means for guid-
ing the ball to a predetermined location
when it is dropped from the‘cup.

25. In combination, a coil rotatably re-
sponsive to current fluctuations therein, a
cup located at the axis of the coil and
normally in upright position, a "ball nor-
mally in said cup and dropped therefrom
when the cup is tilted, a casing enclosing
the ball and cup and having means for pre-
venting accidental dislocation of said ball,
and a guide below the cup for receiving the
ball when dropped therefrom.

26. A relay comprising a rotatable cup,
a loose member sustained normally therein,
and a rotatable coil connected to said cup
and arranged to tilt the cup to release: the
loose member therefrom when rotated
through -a predetermined arc.

97. In combination, a magnet, a control-
ling circuit including a coil rotatable in
the magnetic field of said magnet, a second
circuit, a cup attached to and rotatable with
said coil, and a gravity-operated control-
ling member for the second circuit, nor-
mally held by said cup in inactive position
and released to fall to active position on
the rotation of said coil and cup.

98. In combination, -a controlled circuit
including a pair of contacts arranged at
an inclination to each other, a member
adapted to drop into wedging relation to

said contacts, a controlling circuit includinﬁ

a rotatable coil, and a cup movable wit

65

70

80

85

90

100

108

110

118

120

125



[

1,474,344

said coil for normally sustaining said mem-
ber in an inactive position away from said
contacts.

29. In combination, a controlled circuit
including a pair of contacts arranged at

‘an inclination to each other, 'a member

adapted to drop into wedging relation to
said contacts, a controlling circuit including
a rotatable coil, a cup movable with said

Y

coil for normally sustaining said member 10
in an inactive position away from said con-
tacts, and a guide for guiding said member
to permit it to drop between said contacts
when it is released by said cup.

. In testimony whereof I have affixed my
signature. .

RALPH C. BROWNE.



