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My invention relates to electric relays. The armature 12 causes equal downward movement of
principal object is to provide a slow acting relay drum 8 together with wheel 8 and end of its sup-
of high efficiency to be operated by alternating borting lever |, In its downward motion lever i
or pulsating current,. It is particularly suitable acquires some momentum and continues to move
for relaying signals transmitted over telephone & downward while the retraction of armature {2
lines by the conventicnal magneto. raises the arcuate member 15 out of contact with

In describing my invention reference is made drum 8 and it moves, responsive to spring {1,
to the accompanying drawing., The fisure shows quickly to the left until it contactg drum 8 at g
the principal elements in their relative positions. boint farther along its arc angd nearer to the
Solid lines show the elements in normai position 19 pivot 16. In this manner the end of lever [ is
and dotted lines show the bosition assumed by mnoved progressively with each vibration of arma-

some of the elements Tesponsive to vibrations ture 12 until the arcuate member (5 reaches the
caused by an alternating current, limit of its leftward travel and the downward
In the fizure the actuating lever | is supported notion as wel] as any incipient rotary motion of

50 that it will oscillate freely upon the pivot 2 19 wheel 9 is arrested by the brake shoe 19, as
and is connected by g link of insulating material shown in dotteg lines, thereafter each succeed-
3 to the leaf spring 4 which ig tensioned so as to ing vibration reverses any incipient retrograde
lightly bias lever | to the position shown in solid movement of lever [ so that it remains depressed
lines. Spring 4 also carries the contact point § 0y 88 long as armature 2 continues to vibrate,
and serves as a switch member. Spring § is the 2 When armature {2 comes to rest the drum g, re-
‘other switch member and carries the contact Sponsive to pressure of legf spring 4, bears with
point 1, in position to be contacted by point 5, contant pressure upon the eceentric arc of mem-
when the lever { is depressed. The drum 8 with ber 5 urging clockwise rotation of drum 8. The
its attached wheel 8 is freely rotatable upon the __ inertia of wheel § ig quickly overcome and the
bivot 10, carried on the eng of lever I, as shown. drum 8 rolls along the arc of member 15 forcing
Wheel 8 is of such size and weight that it resistg it to the right until both the upwarg and rotary
sudden rotary movement. The weight of drum motion of whee] § is arrested by the stop 18. De-
8 and wheel 9 is counterbalanced by the weight pression of lever | flexeg spring 4 to close a local
1. The armature {2 is supported in the field of cireuit from battery 24, over conductor 2 5, spring
magnet 13 by the leaf spring (4 so that It will o, 6, points 5 and 7, spring 4, conductor 28, through
vibrate, like the armature of a buzzer, whenever winding of bell 27, conductor 28, back to battery,
the magnet {3 is intermittently energized, as by this local circult is closeq when the lever | is
alternating current. The armature i2 carries about midway of its downwarg stroke, spring §,
the arcuate member 13, freely oscillatable upon Yielding to permit compietion of the stroke, and
the pivot 18, eccentric to the arc of member {8, . the circuit is opened at the same point of the
which is lightly biased to the Ieft by spring {7, upward stroke of lever I, so that the circuit is
When the drum 8 is in raised position the outer held firmly closed as long as the armature {2 vi-
end of arcuate memper 1§ bears upon the nurled brates even though there he some slight vibra-
periphery of drum 8, as shown. Because the tion of the lever |. )

pivot 18 is off center the pull of spring 17 causes 4, In addition to belng slow acting and non-
the arcuate member 15 to exert some downward Chattering this relay is much more efficient than

bressure upon drum 8, but this is slightly over- a,.conventi,onal relay because it requires a smaller
balanced by the upward pressure of leaf spring 4, alr gap hetween the armature and itg magnet also
so that the norma]l position of the elements is ag because the effect of the vibrations is cumulative

shown in solid lines with the wheel 9 resting ,, to move the actuating element OVer g longer space
against the stop 18 and the switch points 5 and thus permitting greater leverage for moving the
1 open. Switch member.,

The operation of the relay shown in the figures When the purpose for which the relay is to be
is as follows: When magnet {3 is energized hy used is merely to open ang close g local circuit
alternating current armatyure {2 vibrates., Each 50 Coordinately with the opening and closing of an-
downward movement of armature 12 is trans- other circuit, rotation of the drum 8 will be suf-
mitted by the arcuate member 15 gg as to urge ficiently retarded by the mere inertia of wheel 9
both rotary and downward movement of drum 8§ as described, however, if it ig desired to use the
but because of the inertia of whee] g rotation is relay as a time switch in which the local eircuit
retarded, so that the downward movement of 856 will remain closed for g longer period after cessa-
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tion of the energizing current then other retard-
ing means such as an escapement, governor or
the like may be added or substituted.

Another advantage of this relay is that the
armature 12 may be harmonized to respond only
to a current of a certain frequency to make the
relay suitable for use on telephone lines using the
harmonic system of selective ringing. It will be
observed that the actuating lever { is responsive
only to vikrations of the vibrating element viz.
armature 12, with its areuste member {85. The
magnet 13 is shown here merely as one conven-
ient means for causing the vibrations, obviously
the same result would be achieved if the vibra-
tions were caused by other means.

I claim: :

1. A relay comprising in combination first and
gsecond switch clements positioned and supported
so that the first switch element, biased to g normal
position, is movable into and out of cooperation
with the second switch element, a vibrator fash-
ioned and supported for rhythmic vipration, yield-
ing tran migsion means unking the first switeh
element with e vibrater, effective t0 communi-
cate energy of vibraiory movements of the vibra-
tor to. the first switeh. element as pressure im-
pulses counter t0 its bias, the degree of pressure
peing proportional to the velogity of the vibra-
tory movements, sC that the first switch element
is progressively moved in opposition to its bias
incident to rhythmic vibrations of the vikrator,

e I

whenever the resultant recurring progs
pulses combine to exert subshantially continucus
- pressure upon the first switeh slement counter o

and greater than its bias, and {he first switch ele- -

ment recedes responsive 1o its hias whenever said
counter pressure is 1€ss, whershy 1o Bt vide switch
means responsive to variations of the rhythm of
sustained vibrations.

9. A relay comprising in combination an actuat-
ing element, suitably supported for alternate
movement in a fixed path of travel bebween a noT-
mal and an advanced position, biased o the nor-
mal position, including a rotary member supported
by the actyating clement for lateral movement
therewith and rotation relative thereto, a vibra-
tor fashioned and supbported for rhythmic vibra-
tion, transmission means cooperating to com-
municate the energy of the vibratory movements
of the vibrator to the periphery of the rotary
mernber as pressure impulses in the direetion of
the. advanced position of the actuating slement,
o urge hoth rotation and lateral moverients of the
votary member, the degree of said urge being pro-
portional to the velocity of the vibratory move-
ments, means to retard rotation of the rotary
member so that the actuating element is pPro-
gressively raoved in opposition to its bias incident
to rhythmic vibrations of the vibrator, whenever
the recurring pressure impulses combine to urge
movement of the rotary member at a greater rate
than its rate of rotation and the actuating ele-
ment recedes responsive to its bias when the r0-
tary member rotates so that the point of pressuire
upon its periphery gverruns the pressure impulses
and manifesting means responsive to the actuat-
ing element.

3. A relay comptising in combination an ac-
tuating element suitably supported for alternate
movement in a fixed path of travel between a nor-
mal and an advanced position, biased to the nor-
mal position, including a rotary member sup-
ported by the actuating element for lateral move-

ment, therewith and rotation relative thereto, a

vibrator fashioned and supperted for rhythmic
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vibration codirectional with the travel of the ac-
tuating element, including an arcuate member
supported by the vibrator for vibration therewith
and rotation relative thereto upon an axis eccen-
trie to the are of the arcuate member, perpendicu-
iar to its plane and parallel to the axis of the ro-
tary member, the arcuate member being position~
ed and biased for cotangent eontact with the ro-
tary member so that one movement of the vibra-
{or causes pressure between the arcuate member
and the rotary member o urge mutual rotation
of said members and 1ateral movement of the ro-
tary member and the reciprocal movement of the
vibrator reduces said pressure to permit independ-~
ent rotation of the arcuate merx ber responsive to

. its bias, means to retard rotation of the rotary
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member, so that the actuating element is progres-
sively moved in opposition to its bias and the
arcuate member rotates responsive to its bias in-
cident to rhythmic yibrations of the vibrator
whenever they urge the rotary member at a
greater rate than is rate of rotation and the ac-
tuating element recedes responsive to its bias ro-
tating the arcuate member counter to its bias
when the rotary member rotates so that its pe-
riphery cverruns the vibrations and manifesting
means responsive to the actuating element.

4. Areley comprising in combination an actuat-
ing element suitably supported for alternate
movement in g fixed path of travel between a nor-
mal and an advanced position, biased to the nor-
mal positicn, including a rotary member sup-
ported by the actuating element for lateral move-
ment therewith and rotation relative thereto, an
electromagnet energized at times by alternating
current, an armature suitably supported for
vibration codirectional with the travel of the ac-
ruating element responsive o the rhythmic pulsa-
tions of the electric current, including an arcuate
member supported by the armature for vibration
therewith and rotation relative thereto upon an
axis eccentric to the arc of the arcuate member,
perpendicular to its plane and parallel to the axis
of the rotary member, the arcuate member being
positioned and biased for cotangent contact with
the rotary member, so that one movement of the
armature causes pressure between the arcuate
member and the rotary member to urge mutual ro-
tation of said members and lateral movement of
the rotary member and the reciprocal movement
of the armature reduces said pressure to permit
independent rotation of the arcuate member re-
sponsive to its bias, means to retard rotation of
the rotary member so that the actuating element
is progressively moved in opposition to its bias
and the arcuate member rotates responsive to its
bias incident to rhythmic vibrations of the vibra-
tor, whenever they urge movement of the rotary
element at a greater rate than its rate of rotation
and the actuating element recedes responsive to
its bias rotating the arcuate member c,,ou'nterv to
its bias when the rotary member rotates sd thé,f‘,
its periphery overruns the vibrations and mani=
festing means responsive to the actuating element.

HENRY BURTON.
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