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The present invention relates to time ele-
ment devices for use in connection with the
control of electric circuits and has for its
object the provision of an improved device

5 of this character that is capable of introduc-
_ing a definite and predetermined time delay
in the operation of an electric switch be-
tween a plurality of positions. : ,

. More specifically, the present invention af-
10 fords certain improvements upon the time
element circuit-controlling device described
in the McLain Patent No. 1,499,178, grarited
June 24, 1924, In the McLain time element
circuit-controlling device, a rotatable inertia

15 element in the form of a -disk flywheel is
biased to rotate from one position so asto op-
erate the circuit-controlling contacts in an-
other position and thereby introduce a time
interval-in the opening or closing of an elec-

20 tric circuit dependent upon the time taken
by the disk in rotating from the first posi-
tion to the second position. Due to the sim-
plicity, reliability, ease of adjustment of the
time interval, as well as the low cost of, man-

26 yfacture, the time element circuit-controlling
device of the McLain type has a wide field of
application, particularly in motor control
systems. However, the McLain time element
device introduces a time. inerval only in

30 either the opening or in the closing of an elec--

tric circuit. Under certain circumstances
as, for example, in the motor control system
described in my copending application, S.
N. 109,392, filed May 15,1926, 1t is desirable
# that both the opening and closing of a circuit
be delayed for a desired time interval after
the device is set into operation, My present
invention provides a time element circuit-con-
trolling device that is capable of introducing

44 a time delay in both the opening and closing .

of an electric circuit and at the same fime re-

- tains the advantageous features of the Me-
Lain type of inertia flywheel construction.

.. In carrying my present invention into ef-

45 fect in a preferred form, I employ a flywheel,

preferably in the form of a disk, which is ar-

ranged* to cooperate with a toggle mecha-

nism so as to operate a circuit-controlling

member from the circuit opening position to -
80 the circuit closing position a time interval

_riql. The controlling member 17 is mounted

1926. Serial‘No. 109,391.

after the flywheel is set into rotation in one
direction and to return the circuit-control-
ling member to the first position a time in-

-terval after the flywheel is set into rotation

in the reverse direction. The flywheel is set 65
into rotation in each direetion under the con-
trol of a member which is operated between
two positions, preferably by an electromag-
net. The whole arrangement is such that
the flywheel is connected through lost mo- 60
tion connections with both the controlling
member therefor and the circuit controlling
member controlled by the flywheel so as to
operate the circuit controlling member a time
interval after operation of the controlling
member. . Thus the circuit-controlling mem-
ber is operated in each direction between its
positions a time interval after the operation
of the controlling member between corre-
sponding positions and in this way introduces
a time delay in both the closing and opening
of the circuit controlled by the circuit con-
trolling device.

A better understanding of the invention
may be had from the accompanying drawing
in which the single figure is a perspective
view: of an -electroresponsive time element
circuit-controlling device embodying a pre-
ferred form of the invention.

. As shown in the drawing, the movable cir-
cuit-controlling’ member 10 is pivotally
mounted upon the shaft 11 carried by the
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bracket; 12, which is secured on a suitable base

or panel 13, preferably of insulating mate-
rial. The movable circuit-controlling mem-
ber 10 carries at its free end a bridging mem-
ber.14 in operative relation with the two sta-
tionary contacts 15 which are mounted upon
the panel 18 and connected in the circuit to
be controlled by the electroresponsive time -90
element device. :
The member 10 is shown in its circuit-
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. opening position and the operation of the

switch member between the circuit-opening
position and the circuit-closing position in
which the bridging member 14 engages with
the contacts 15, is controlled by the electro-
magnet:16 having the movable controlling
member or armature 17 of magnetic mate-
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upon the shaft 18 which may carry movable
switch members, not shown, and is pivotally
supported in the brackets 19 and 20 secured
to and extending from the base 18.

The time delay in the operation of the cir-
cuit controlling member 10 is obtained by
means of the rotatable inertia disk 21 which
is arranged to be controlled by the armature

17 and in turn controls the operation of the
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switch member 10 through the agency of the
toggle mechanism 22. The inertia disk 21
is rotatably mounted upon the shaft 23 and
is provided with the operating pins 24 and 25
which form a lost motion connection with
the toggle mechanism 22 and serve respective-
1y to collapse the foggle 22 when the disk 21
is in the position shown and to extend the
toggle 22 when the disk 21 is rotated to bring
the operating pin 25 into engagement.there-
with. The toggle 22 is pivotally connected at
one end to the switch member. 10 at 26 and
is pivotally connected to.the shaft 23 at the
other end. The toggle mechanism onerates

- between the stops 27 and 28 which are suit-
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ably formed on the bracket 12 and the ar-
rangement is such that when the toggle is col-
lapsed the switch member 10 is operated to
the circuit-open opening position as shown
and when the toggle is extended the switch
member 10 is operated to carry the bridging
member 14 into engagement with the station-
ary contacts 15.

The inertia disk 21 is normally biased by
the unbalancing weight 29 to rotate in a
clockwise direction to .carry the operating

pin 25 into engagement with the toggle 22

and thereby extend the latter. The disk 21 is
rotated to and maintained in the position
in which it is shown by means of the curved
operating arm 30 which engages with the pin

© 31 secured to and extending from the disk

50

60

g5

21. The operating arm' 80 is pivotally
mounted upon the shaft 32 which is secured

to the bracket 12 and the arm is biased to-

operate the disk 21 to the position in which
it is shown by the spring 33. However, the
operating arm 30 is rendered ineffective
when the electromagnet 16 is energized to
attract the armature 17 by means of the pin

34 carried by the operating arm 80 and the:.
lever 35 which is secured to the shaft 18.

The operating arm 80, pin 84 and léver 35
coopeiate to form a lost motion connection
between the electromagnet- operating shaft
18 and the flywheel 21. - Thus it will be seen
that when the controlling armature 17 is in
the position shown the predominating bias
of the spring 33 serves to bring the inertia

while the bias of the weight 29 serves to
rotate the disk when the spring 33 is rendered
ineffective by the attraction of armature 17,

The operation of my improved eélectro-
responsive time element circuit-controlling
device is as follows: With the various operat-
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ing parts of the device in the position in
which they are shown, the switch member 10
is in the circuit-opening position and the ar-
mature 17 is in the ‘unattracted position.
Upon energization of the electro-magnet 16
from a suitable source of current supply the
armature 17 is attracted and "nmediately
moves the operating arui 30 out of engage-
ment with-the pin 31 due to the engagement

-of the lever 85 with the pin 84. This re-

leases the inertia disk 21 and the disk imme-
diately starts to rotate in a clockwise direc-
tion due to the bias of the weight 29. When
the time interval required for the disk 21 to

rotate sufficiently to bring the operating pin

25 into engagement with the toggle 22 has
elapsed, the toggle 22 is extended to move the
switch member 10 to the circuit-closing posi-
tion, the momentum acquired by disk 21 serv-
ing to insure operation of the toggle slightly
over. center into cngagement with the stop
28 and thereby providing positive engage-
ment between the bridging member 14 and
the stationary contacts 15. In this way the
operation of the switch member 10 to the cir-
cuit-closing position is delayed for a definite
and predetermined time interval after the
controlling armature 17 is operated into the
attracted position. Due to the fact that the
toggle 22 is set slightly over center against
the stop 28, the possibility of accidental

‘movement of the switch member 10 from the

circuit-closing position by jars or vibration
is effectively eliminated even though the in-
eratia disk 21 is jarred out of engagement
with the toggle. The switch member 10 re-
mains in the circuit-closing position as long
as the electromagnet 16 is maintained ener-
gized. .

‘When the electromagnet 16 is deenergized

the armature 17 immediately returns to the

position in which it is shown, thus permit-
ting the operating arm 30 to engage with the

"pin 31 to start rotation of the inertia disk 21

in a counter-clockwise direction under the
biasing force of the spring 83. By reason
of the'mnertia of the disk 21, the return there-
of into the position in which it is shown is
delayed for a definite and predetermined
time interval. When the disk 21 finally ap-
proaches the position in which it is shown
the operating pin 24 is carried into engage-
ment with the toggle 22 s0 as to trip or coi-
lapse the latter, and thereby operate the
switch member 10 to the circuit-opening po-
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sition. Again it will be seen that the inertia -

disk 21 serves to introduce a time delay in
ntrolling armature 17 is returned to
tiracted position.
Jrom the foregoing it will be seen that the
improved circuit-controlling device embody-
ing iny present invention introduces the time
deisy in both the opening and the closing of
the movable circuit switch member and that

f S 2I'Ves | ! he operation of the switch member 10 after
disk 21 into the position in which it is shown, -t}
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the time delay is obtained for a fixed and
predetermined time interval in either case.
Adjustment of the time interval may be
reacily obt: ined by varying the position of
the operating pins 24 and 25, as well as by
rarying the mass of the biasing weight 29
or the strength of the biasing spring 33.

While I have illustrated and described a
preferred embodiment of my invention it
should be understood that the apparatus
shown may be modified considerably with-
out departing from the spirit and scope of
the invention. .

“What I claim as new and desire to secure
by Letters Patent of the United States is:—

1. A time element device for controlling
electric circuits comprising a controlling
member movable .between two positions, a
movable circuit controlling element operable

between corresponding positions under the

control of said controlling member, and time
delay means operatively connecting the con-
trolling member and the circuit controlling

element and having lost motion connections

therewith to delay the operation of said cir-
cuit controlling element between the corre-

sponding positions for a time interval after

the operation of said controlling member be-
tween each of its positions and the other.

2. A time element device for controlling
electric circuits comprising a controlling
member movable between two positions, a
movable circuit controlling element operable
between corresponding positions under the
control of said controlling member, and lost
motion connections between the controlling
member and the controlled element including
an independently movable member arranged
to be set into operation upon movement of
the controlling member from each of its po-

-sitions to the other for operating the circuit
controlling element between its correspond:’

ing positions a time interval thereafter,

3. A time element device for controlling
electric circuits comprising a switch member
operable between two positions, an operating
member therefor having a plurality of defi-
nite positions and arranged to move quickly
therebetween, and lost motion connections be-
tween the operating member and the switch
member including a reversible time element
power transmitting device set into operation
upon. movement of said operating member
éach way between its positions for eéffecting
operation of said switch member between cor-
responding positions an interval of time after

“movement of said operating member.

4. A time element device for controlling

electric circuits comprising a switch mem-.

ber movable between two positions, an op-
erating means therefor, and lost motion con-
nections between the operating means and
said switch member including an independ-
ently movable inertia element which operates
to delay for an interval the response of said

3

switch member to move from cach of its po-
sitions to the other after operation of said
operating member. ‘

5. A time element device for controlling
electric circuits comprising a controlling
member movable between two positions, a
movable circuit controlling element operable
between . corresponding positions under the
control of said controlling member, and
means including a rotatable inertia element
for delaying the operation of said circuit
controlling element between the correspond-

.ing positions for a time interval after opera-

tion of said controlling member between each
of its positions and the other.

6. A time element de¥ice for controlling
electric circuits comprising a movable circuit
controlling element operable between two
positionsy4 controlling member therefor mov-
able between  two positions, and means in-
cluding a rotatable inertia element for de-

laying the operation of said circuit control-

ling element eéach way between its positions
for a time interval after movement of said
controlling member between the correspond-
ing positions.
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7. A time element electroresponsive device -

for controlling electric circuits comprising a
movable circuit controlling elenient operable
between two positions, a controlling member
therefor movable between two positions, and
a rotatable inertia element under the control
of said controlling member and arranged to
be set into rotation in one direction to oper-
ate said circuit controlling element to one
position a definite time interval after move-
ment of said controlling member to a corre-
sponding one of its positions and arranged

-to be set into rotation in the reverse direction

to operate said circuit controlling element to

its other position a definite time interval after -

the movement of said controlling member to
its other position. - :

8. A time element device for controlling
electric circuits comprising a movable cir-
cuit, controlling element having two posi-

tions, a rotatable inertia element operable’

between two positions and arranged to opér-
ate the circuit controlling element to each of
its positions a definite time interval after the
rotatable element is set into operation to a
corresponding one of its positions, and means
including a controlling-member having two
positions for setting the rotatable element
mto operation to one of its positions upon
operation of the member to the first of its

positions and for setting the rotatable ele-.

ment into operation to the other of its posi-
tions upon operation of the member to the
second of its positions.

9. A-time element device for controlling
electric circuits- comprising a controlling
member movable between two positions,. a
movable circuit controlling element Sperable
between corresponding positions under the

100

110

115

120

130



10

15

20

30

4

contrel of said controlling member, lost mo-
tion connections between the controlling
member and the controlled element includ-
ing an independently uiovable member biased
to move to one position upon operation of
the controlling member to one of its posi-
tions to operate the controlled element to a
corresponding position a time interval there-
after, and biasing means for returning the
independently movable member to its initial
position a time interval after the returs of
the controlling member to its first position
to thereby effect the operation of the con-
trolled element to its initial position.

10. A time element device for controlling
electric circuits comprising a movable cir-
cuit controlling element having two posi-
tions, an independently operable controlling
member therefor having two corresponding
positions, a toggle mechanism for operating
the circuit controlling element to one posi-
tion when the toggle is extended and to the

other position when the toggle is collapsed;.

and a rotatable inertia element cooperating
with said controlling member to extend the
toggle a time interval after movement of said
controlling member fror éne of its positions
to the other and for collapsing the toggle a
time interval after the return of said con-
trolling member to said one position.

11. A time element device for controlling
electric circuits comprising a movable cir-
cuit controlling element.having two posi-
tions, a toggle mechanism for operating the

5 eircuit controlling element to one position

- when the toggle is extended and to the other

position when the toggle is collapsed, a ro-
tatable inertia element provided: with means

- for extending the toggle when the element is
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rotated to one position and for releasing the
toggle when the element is rotated to a sce-
ond position, and means including a control-
ling member operable between two positions
Tor setting the inertia element into operation
from its second position to its first position
to set the toggle a time interval after oper-
ation of said controlling member to one of its
positions and for setting the inertia element
into operation from its first position to its
second position to collapse the toggle a time
interval after operation of the controlling
member to its other position.

12. A time element device for controlling -

electric circuits comprising a movable circuit
controlling element having two positions, a
rotatable inertia element operable between
two positions for controlling the operation
of said circuit controlling element betieen
sald positions, means normally biasing said
rotatable element to one position, independ-
ently operable means for biasing the rotat-
able element to a second position, and means
including a member operable to one position
for disabling said independently operable
biasing means to permit the rotatable ele-

1,774,066

ment to move from its second position to its -

first position and thereby operate the circuit
controlling element to one position after a
time interval, said member being operable
to restore the effectivencss of said independ-
ently operable biasing means to return the
rotatable element to the second position and
thereby operate the circuit controlling ele-
ment to its .other position after a time in-
terval.

13. An electroresponsive time element de-
vice for controlling electric circuits compris-
ing a movable switch member having two po-
sitions, a controlling electromagnet therefor
having a magnetic member operable between
two positions in accordance with the energi-
zation of said electromagnet, and means in-

cluding a rotatable inertia’element for oper- .

ating said circuit controlling element to a cor-
responding one of its positions a definite time

interval after operation of said magnetic

member to each of its.positions.
14. An electroresponsive time element de-
vice for controlling electric circuits compris-

ing & rotatable inertia element normally

biased to move from one position to a second
position, a movable circuit controlling ele-
ment under the control of said rotatable ele-
ment and arranged to be operated to a corre-
spooding position when the rotatable element
is in eachi of its positions, and electrorespon-

sive means for releasing the rotatable element

to operate with a time-delay in accordance
with its normal bias from said one position
to said other position and for biasing the ro-
tatable element to return with a time delay
action to said one position.

15. An electroresponsive time element de-
vice for controlling electric circuits compris-
ing a movable switch member having two po-
sitions, an electromagnet for controlling the
movement of the switch member to each posi-
tion, and means including a rotatable inertia
element under the control of said electro-
magnet for effecting operation of the switch
member from one position to the other posi-
tion a time interval after the electromagnet
is.energized and for effecting the return of
the switch member to said one position a time
interval ‘after the electromagnet is deener-
gized.

16. An electroresponsive time element de-
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vice for controlling electric circuits compris- -

ing a movable switch member having two po-
sitions, an electromagnet having a magnetic
member operable between two positions for
controlling the operation of said switch ele-
ment, a toggle mechanism for operating the
switch member to one of its positions when

the toggle is extended and to the other of its

positions when the toggle is collapsed, a co-
operating rotatable inertia element provided

with means for extending the togele when the -

rotatable element is in one position and col-
lapsing the toggle when the rotatable element
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is in a second position, and connections, be-
tween said rotatable inertia element and the
magnetic member of said electromagnet
whereby the rotatable element is operated to
said one position a time-interval after the
electromagnet is energized and is operated
to said second posmon a time interval after
the electromagnet is deenergized.

17. A time element circuit controlling de-
vice comprising a controlling member mov-
able between two posmlons, a movable cir-
cuit controlling element operable between
corresponding positions under the control of

said controlling member, and a movable ele-.

ment having lost motion connections with
both the -said controlling member and the
said circuit controlling member, one of said
lost motion connections operating to set said
movable element into motion upon movement
of the controlling member each way between
said two positions and another of said lost
motion connections operating to effect opera-
tion of the circuit controlhnor member. be-
tween corresponding pos sitions a time inter-

val after the complemon of the movement of
the cohtrelling member. ‘

18. A time element circuit contxollmo da-
vice comprising a switch member movable
between two p051t10115, operating means
therefor including a controlling member
movable between two positions, an inertis
element mounted for relative movement with
respect to both the said. switch member and
the said movable controlling element, and lost
motion connections between said inertia ele-
ment and both said switch member and said
controlling member through which the in-
ertia element is set into opemtlon LPOn mMove-
ment of the controlling member each way be-
tween said two positions-and continues move-
ment to effect operation of the controlling
member between corresponding positions a
time interval after the compiehon of the
movement of the controlling member.

19. A time element cireuit controlling de-
vice comprising a movable switch member
operable between two positions,-a controlling
member therefor operable between two cor-
respondmfr positions, a rotatable inertia ele-
ment for delaying the operation of said cir-
cuit controlling element each way between itg

-positions for a time interval after movement

of said controlling member between corre-
sponding posmon and mechanism estab-
lishing lost motion connections between the
controlling member and the inertis element,
and the inertia element and the switch mem-
ber, to permit separate movement of the in-
ertia element during said time interval.

20. A time element civeuit controlling de-
vice compiising an electromagnet bavmb )
movable, magnetic member operabls between
wo positions, a movable switch member hayv-
ing two corresponding positions, and mes:
oper atively connecting the mqgne tie membe:

5

of the electromagnet with the switch member
including a rotatable inertia element having
a-lost motion eonnection with both said mag-
netic member and said switch member to per-

mit the inertia element to be set into opera- -~

tion upon movement of the magnetic mem-
ber each way between said two positions and

“continue in movement to effect operation of

the switch member between the correspond-
ing positions a time interval thereafter,
In witness whereof, I have hereunto set
my hand this 14th day of May, 1926.
JOHN EATON.
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