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Lo all whom it may concern:

Be it known that I, AvrreD L. EUSTIOE a
citizen of the United States residing at Chi-
cago, 1n the county of Cook and State of T1li-
nois, have invented new and useful Im-

provements 1n Switches, of which the follow--

g 1s a specification.

The mvention relates to an improvement
in switches for electric circuits, comprehend-
ing specifically a time-switch wherein means
are provided for automatically operating the
switch proper at a predetermined time.

The main object of the present invention is
the productionof time-controlled mechanism
constructed and arranged to automatically
deliver- the movable member of the SWltch
proper to the influence of a mechanical ac-
tuating means, whereby said movable mem-
ber may be operated to make or break the
circuit.

Another object of the invention 1s the utili-
zation of a relay connected in the circuit con-
trolled by the switch and containinga ecircuit-
closing means controlled by the time mech-
anism, the constructien of parts providing
for the atutomatic operation of the switeh to
break the main circuit previous to the opera-

© tion of the time. mechanism to break the
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relay - circuit, whereby the relay - circuit 1s
dead when broken and arcing at the break 1s
avolded.

The invention will be described in the fol-
lowing specification, reference being had
particularly to the accompanyine drawings,
in which— |

Figure 1 1s a side elevation of a time-con-
trolled switch constructed in accordance
with my invention; Fig. 2, a plan view of the

same; I'1g. 3, a detaﬂ elevatlon llustrating

the ‘time contmﬂed means for making andf

breaking the relay-circuit; Ifig. 4, a modified
means for operating the movable member of
the switch proper.

Referring particularly to the drawings,
wherein similar reference-numerals indicate
like parts throughout the several views, my
improved time-controlled -switeh is mounted
upon an msulated base 1, to which 1s secured
points 2 of the line-terminals 3, the service-
terminals 4 being in the form of the usual
blaces 5, pwotally supported on the base 1
and designed to engage the points 2 to com-
plete the circuit, the blades 5 being prefer-
ably connected at their relatively upper or
free terminals by an insulated cross-bar 6,
which 1s secured to an operating-handle 8.

The parts described constitute the ordinary

form of knife-switeh and will need 1o further
detail description herein. -

The timing mechanism 9 may be of any

usual or pr eferred construction, though in
order to provide a simple means for this pur-
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pose 1 arrange within a clock-casing having

the usual dial 10 a ocear 11, mounted - upon an

arbor 12, which extends throuO*H the face of

the dial and carries a hand 13, correspondmg
to the usual hour-hand of the clock, 1t being

understocd that the usual mechanism (not.

shown) 1s provided for driving the gear 11 to
cause the ordinary movement of the hour-
hand—that 1s, a complete revolution of the
clock-dial ineach twelve hours. Theminute-

710,

hand 14 may also be provided, if desired, be-

ing suitably driven by the usual clock mech-

anism, though this is not absolutely essential
to the | oper ation of the structure.

Above the main arbor 12 1n the time mech-
anism 1s mounted the setting-arbor 15, the
relatively forward end of which is prowded

with a pointer 16, arranged for travel on an.
auxthary dial 17, also 001respond11w1y num

bered to the main dial. Lioosely mounted
on the setting-arbor is a gear 18, arranged to
mesh at all fimes with the gear 11 on the
main arbor. The gear 18 is formed with a
relatively fixed sleeve extension 19, against

which a leat-spring 20 is designed to bear.

The spring is secured at its lower end in a

clock-casing and projects at its upper end in-

an opening “therein for a purpose which. will
later appear. On the setting-arbor 151in ad-

vance of the gear 18is a cam—(hsk 21, formed

in the surface adjacent the gear 18 with a re-

cess 22, the gear 18 being provided with a

ﬂorwardly-—pl O]ectlllﬂ‘ pin ‘73 designed to en-
ter the Tecess 22 in the cam-disk when in
register with said recess. The pin 23 pro-
]ects from the surface of the gear within the
plane of the cam-disk, so that for the greater

portion of the revolution of the oear said pin-

bears upon the plane surface of the disl, The
recess 22 1s Tormed with a relatively forward

‘abrupt wall, the bottom wall of the recess

CUTVING from said abrupt wall toward and

termmatmﬂ in coincidence with the plane

surface of the disk, By this arrangement

the pin by entering the recess at the abrupt

wall end thereof pelmlts an independent
movement of the gear 18 longitudinal
the arbor commensurate with the dep’

th of

the recess, the further revolution of the gear

18 serving to gradually space said gear “the
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>5 medlate its ends on the base 1,

2

normal distance from the disk as the pin 18
rides out of the recess alone the curved bot-
tom wall thereof.

The spring 20 is normally—that is, when
the gear and disk are qp%@d apar t—under
tension and operates to force the gear toward
the disk when the pin of the gear registers
with the recess in the disk.

In conjunction with the timine apparatus
I utilize a relay including an clectr omagnet
24, having a movable core 25, the clectro-
magnct conductors 26 and 27 1L‘LL ing, in the
mstance illustrated, to and arranged 1 elee-
trical connection with the service-conductors
4. One of the relay-conductors, as 26, ter-
minates above the clock-casine in a carbon
contact-block 28, preferably supported on the
insulated base ‘?9 secured to the casine. The
other section of the conductor 26, Which
leads to one of the service-conductors 4, 18
connected to the carbon block 30, similar to
the block 28, and connected to the relatively
upper or free end of the spring 20 of the tim-
g mechanism. The mechanism so far de-
scubcu, therefore, provides for the normal
tion of the 101&3?—- wreuit terminals 28
and 30, 1t being understood that the ar-
rang ement of 'paltb 1s such that when the pin
23 of the gear 18 1s1n contact with the planc
surface of the cam-disk 21 said oear 18 So
disposed upon the arbor 15 as to hold the
spring 20 at the rearward hmit of movement,
thereby separating the wntcmt blocks 28 and
30, and that w hen the pi 23 registers with
the recess 22 in the cam-disk the spring 20
operates to lorce the gear 18 longitudinallys
of the arbor, with the effect to move the block
30 into electrical contact with the block 28,
thereby closing the relay-circuit at this

point.
A cyhndrical casing 31 1s secured to the
base 1 mmmediately 1 rear of and in aline-

ment with the cross-bar 6 of the movable
switch meniber when the latter is in opera-
tive or closed position.  Within the casing is
mounted a piston 32, spring - pressed i
relatively outward direction through the
medium of a coil-spring 33, (uspoqﬁd btm'e{.;n
the piston and the base 1. A stem 34 is con-
nected to the piston 32, projecting through

the forward wall of the casing and oper atmﬁ
1 a path fraversed b), the cross-bar 6 of the
switch-blades when the latter is in operative
position. 'The stem 34 is of such length that

when the switch-blades are in oper ative POosl-
tion said stem will be engaged by the cross-
bar of the blades and forced inwar c, with the
effect to compress the spring 33. The SPring
33 1s of such tension as to 1@;1(1111‘" disconnect
the blades 5 from their operative engagement
with the points 2 in the absence of means for
securing sald blades 1n position, and there-
fore in order to hold switch closed I provide
a trip-lever 35, pivotally supported inter-
with the

- t1ime of
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relative inner end upwardly turned to pro-

vide a lateh end 36, adapted 1 the ﬂornml

posluon of the Lup lovu to engage t
recess 37, formed in the lower surface of L
cross-bar 6. It will thus be seen that with
the switeh closed the cross-bar 6 engages the
latch end of the trip-lever to ])1(‘=Vem clis-
connection or breaking of the switeh, the
normal position of said cross-har oper .:Ltm;gz;;
1S pr eviously stated, to maintain the sprine

3 under tension. -

The electromagnet 24 is preferably dis-
posed at one side “of the movable 11*@1*])01 of
the switch, the core 25 thereof being in aline-
ment with the r¢ latively outer or free end of
the trip-lever. The core 25 is pr ovided with
A reduced rod-like extension 39, adapted
when the core 1s withdrawn wﬁhm the Ileld
of the electroinagnet by the energization
thereol to engage yand elevate the frec envd of
the trip-lever wrt 1 the efleet to withdraw the
latch end from the recess 37 of the CLOSS-
arm ol the blades, pomllttnm the spring 33 to
operate the piston 32 and stem 34 and 1010(,
the movable member of the switeh from en-
g_;as;mnem with the points 2, thereby brealk-

ne the switeh.

The operation of the parts of the i 1mproved
trime-controlling switch will be readily appar-
ent from the above description, taken in
connection with the drawings, it b{hmn under-
stood that the arbor 15 is nmm:allv operated
through a hasidle 40 to set the pointer 16 at
the tune desired for the .;ult{mmt:i(, operation
ol the switeh. This movement of the arbor
preperly disposes the recess 21 in the cam-
plate.  As the gear 11 revolves the pin 23 of
the gear 18 will register with the recess 21
when the hand controlled by the gear 11
reaches the time indicated on the auxiliary
dial.  This movement closes the relay-cir-
cutt, energlzes the electromagnet, and oper-
ates the corc 25, with the effect, previously
stated.  After the automatic breaking of the

(1C
(1

switeh, as deseribed, the continued 1 evolution

ol the gear 11 will ﬂmdually space the gear
18 the siormal distance from the cam—(hbl
with the effect to force the spring 20 1n Q
relatively rearward direction, and thereby
separate the contact-blocks 28 and 30.  The
relay-circuit 1s thus broken. The core 25
dmp&, to normal position, permitting auto-
matlce engagement of the trip-lever w Ath the
cross-bar of the switch-blade ¢ upon the suc-

ceeding manual operation of the blade.

As illustr ated, the device is arranged for
the automatic br eaking of the switch at a
predetermined time, and in this connection
1t 18 to be noted tlmt the relay-circuit 1s con-
nected with the service-conductors. In this
arrangement of the parts the switch is broken
some time previous to the breaking of the
16151,}?-—011'0111‘5 by the separation of the blocks

28 and 30, so that the relay-circuit at the
' the separation of said contact-blocks
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is dead, and therefore no arcing occurs upon |

the separation of said blocks.

The relay-circuit of the improved switch is
placed directly across the main line and is
adapted to be energized through current de-
rived directly from the current of the main
line, 1t being understood that in the event of
a heavy service the relay-circuit is to include
such resistance as will provide just'sufficient
field strength in the electromagnet to operate
the core.

1t *s of course obvious that, if desired, the

switch may be arranged for closing the cir-

cu1t instead of breaking it, in which event the
operating-spring will be connected to move
the blades of the switch proper into engage-
ment with the points, the trip-lever being nor-
mally disposed to maintain the blades from
such movement. In this disposition of the

parts the relay-circuit will of course be con- |

nected to the line conductors 3.
In Iig. 4 15 illustrated a slightly-modified
form of blade-throwing means, in whieh 40
represents a spring terminally secured to one
of the blades 5 and to the base 1, the spring
being preferably coiled to give the desired
tension. In this form the spring of course is
tensioned in the closing movement of the
blades and 1s of sufficient force to break the
switch when the trip-lever 35 is operated.

While showing and describing the detailed
constructions 1 codperation with a simple
form of knife-switch, it is obvious that the de-
vice 18 readily applicable with obvious me-
chanical changes to any form of switch in-
cluding a movable member.

Iaving thus described the invention, what
1s claimed as new 1s—

1. The combination witha switchincluding
a movable member, of spring-actuated means
for moving the member in one direction, a
locking-lever normally holding the member
against the influence of the actuating means,
a solenoid having the core thereof operative
in the path of the lever, a circuit for energiz-
ing the solenoid to project the core into con-
tact with the lever for operating the latter to
release the switch member, and time-con-
trolled means for closing the solenoid-cireuit,

!
|

&

whereby to operate the core of the solenoid

at a predetermined time.

2. The combination with a switch includ-
ing a movable member, of spring-actuated
means for moving the member in one direc-
tion, a locking-lever normally holding the
member against the influence of the actuat-

1ng means, a solenoid having the core thereof

operative in the path of the lever, a circuit
for energizing the solenoid to project the cove
mto contact with the lever for operating the
latterto release the switch member, and time-
controlled means for closing the solenoid-ecir-
cuit, said solenoid-circuit being energized
from the load side of the switch, whereby said
solenoid - circuit is deénergized upon the
breaking of the switch.

3. The combination with a switch includ-

50

55

60

ing a movable member, of spring-actuated

means for moving the member in one direc-
tion, a pivoted lever having one end arranged
to normally engage a recess in the movable
member, a solenoid including a movable core
arranged 1n the path of the opposite end of
the lever and adapted to engage said end
upon energization of the solenoid, conductors
leading to the solenoid, one of said conduc-
tors including a fixed contact and a movable
contact, a time-controlled mechanism includ-
ing a manually-operable cam-disk formed
with a recess, a gear in mesh with the timing-
apparatus train and freely movable to and
irom the cam-disk, a pin carried by said gear
and arranged to bear upon the surface of the

cam-disk and enter the recess when alined

therewith, and a spring-arm holding the gear
under tension and carrying at its upper end
the movable contact of the solenoid-con:
ductor, whereby said spring operates to force
the gear-pin into the recess in the cam-plate
and simultaneously effect the engagement of
the contacts in the solenoid-circuit.

In testimony whereof I aflix my signature
in presence of two witnesses.

CALFRED L. EUSTICE.

Witnesses:
1. F. Moorz,
ALBERT L. CAULKINS.

70

75

30

r90



	Drawings
	Front Page
	Specification
	Claims

