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UNITED STATES

PATENT OFFICE

DANIEL L. CHANDLER, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO CHAMP ELECTRIC
COMPANY, OF BOSTCN, MASSACHUSETTS, A CORPORATION OF MASSACHUSETTS

ELECTRIC TIME SWITCH

Application filed July 13,

The invention relates to a new and use-
ful improveinent in a time switch for use
in electrical apparatus. The object of the
invention is to provide a switch whereby
the circuit will be automatically broken
after a predetermined period of time from
the time that the circuit is closed by the
switch and to provide means whereby the

‘switch will be automatically and positively
‘locked in closed position until the prede-
“termined time has elapsed; also to provide

means whereby the length of time during
which the switch will be maintained closed
may be varied at will. Other features of
the invention will be set forth hereinafter.

The invention will be fully understood
from the following description when taken
in connecticn with the accompanying draw-
ings and the novel features thereof will be
pointed out and clearly defined in the claims
at the close of this specification.

In the drawings:

Fig. 1is a plan view of a time switch em-
bodying the invention.

Fig. 2 is a side elevation thereot.

Fig. 3 is a plan view of the interior mech-
anism removed from the casing.

Fig. 4 is a side elevation of the parts
shown in Fig. 3.

Tigs. 5, 6 and 7 are views similar to Fig.
3, but showing the parts in different posi-
tions. :

T'ig. 8 is an enlarged section taken on the
line 8—8, Fig. 4.

Referring to the drawings, there is shown
at 20 the case in which the apparatus A is
mounted, and having on its outer face a
dial 21 graduated to indicate different pe-
riods of time for which the apparatus is to
be set. Tor simplicity of illustration, the
drawings show the dial marked with gradu-
ations 15, 30, 45 and 60, which might be
minutes or seconds.

Mounted on the end of the arbor 22 which
projects through the center of the dial is a
pointer 23 which serves not only to indi-
cate on the dial the period of time for which
the switch is set, and moves with the clock
mechanism, but it also serves as a lever
to. votate the arbor and thereby actuate the
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connected mechanism for closing the switch
and for adjusting the time controlled mech-
anism and the mechanism for opening the
gwitch at the predetermined time. '

In Fig. 3 the mechanism is shown at rest,
with the parts in normal or retracted posi-
tion, the switch being open.

There is provided a train of clock niecha-
nism generally indicated at C in Fig. 4, of
which the main spring is shown at 24 con-
nected with an arbor 25 which actuates
gear wheel 26 mounted on the arbor 22
which carries the pointer 23. The clock
mechanism is geared up with the gear 26 on
arbor 22 in such manner-as to be adapied
to rotate the said arbor and therefore move
the pointer through any given arc in a
certain period of time whether minutes,
hours or days, according to the desired
variations in length of time for keeping the
switch closed and then open. The movabie
member of the switch comprises a contach
member 28 carried by an arm 29 pivobed at
30. At 31 is shown the fixed contact mem-
ber of the switch. One wire 82 of the cir-
cuit connects with the movable switch mem-
ber 28 and the other wire 33 is connected
with the fixed switch member 31.

The arm 29 has a lateral projection 2
formed with two notches 3, 4. A bell crank
lever 87 pivoted at 5 has one arm foemed
with a tooth 6 which is adapted to eng
with one or the other of said notches 3, 4,
according as the switch is closed or open.
The other arm of said bell crank is provided
with a cam faced tooth 7 which is adapted
to be engaged by a cam faced projection 8
on the upper face of a disk 42 mounted on
the arbor 22 in such manner as &5 move
therewith. A gpring &5 maintaing the tooth
6. in engagement with either one of the
nofches 8, 4, except when the bell crank is
acted on by the projection 8. When the
pointer 23 is moved cdunter-clockwise #
turns the disk 42 in a direction to cause the
projection § io engage the tooth 7 on the bell

rank (see Fig. 5) and rock the bell crank
in a direction to cause its tooth 6 to be dis-
engaged from the notch 4 in the projection
2 of the arm 29. In the continued rotation
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of the disk 42 in the counter-clockwise direc-
tion the pl‘O]OCt;O*l 8 will ride past the
tooth 7 (see Kig. ) and permit the tooth ¢
under the dcmou of the spring 55 to snap
into the notch 3 of the arm 29 after said
arm has been moved to bring the notch 8
into the path of movement of The uOOuh 6 as
will be hereinafter described. When the said
arbor 22, pomucr 23 and disk 42 reverse their
movement and move in a clockwise direction,
the cam pro;}ectlon 8 will, in the course of
its movement again mgaon tooth 7 on the
beil crank and turn the bell crank to velease
the tooth 6 from the notch 3 in the arm: 29
and the spring 55 will snap the tcoth 6 into
the noteh 4.

A pawl 11 is pivoted to the IoweL face of
the disk 42, that is on the oD posite face frow
the pr(,]ectlon 8 and its free end is adapted
to engage a notch @ in an arm 45 pivoted at
46 to the frame 47. The pawl is carried by
the said disk and moves with it, and it is
also free to turn on its pivot a limited dis-
tance between the btop pins 9, 10, fixed to
the face of the disk for the l)Luposu to be
hereinafter described. A spring 12 at one

end presses against an ear or bracket
13 on the pivoted arm 45 and at ils

other end presses against an ear 14 on
the pivoted arm 29. When the parts are in
normal position, as in Fig. 3, the spring 12
is compr essed. As the avm 29 is then locked
against movement by veason of tooth 6 on
the bell crank being engaged in the noteh 4
in said arm, the tendeney of the spring to
cxl‘"pd presses the said arm 45 against the
end of the pawl and holds the pawl in en-
gagement with the notch ¢ until the tooth of
the bell crank is released from enoaoemeuu
with the notch 4 in the arm 29 as will be
hereinafter described.

A spring 15 of less power than spring 12
at one end presses against the ear 14 on the
arm 29 and at its other end presses against
an ear 16 fixed to the frame. This spring
has a tendency to push the arm 29 to the
right (see Fig. 5) to open the switch but is
normally prevented from so doing by thc
more powerful oppositely acting spr ng 12
until said spring 12 is rendered less effective
as wiil be hereinafter described.

The spring 12 is so located that it has
greater Ieveraoe than spring 15, thereby
making it still more effective than the mere
difference in the normal power of the spring.
By making the difference in leverage sufli-
cient, the desired vesult could be obtained
without making the springs 12 of greater
normal power than spring 15.

Assuming that the parts ave at rest and
in normal position as shown in Fig. 3, the
switch is open and the point of the pfnvl
11 is engaged in the noteh @ on the arm 45.
The pawl holds the arm 45 from swmgmﬂ
to the right under the pressure of spring
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12 and plcvcms said spring from expand-

ing as it tends to do. The less powerful
spring 15 Is in expanded form. The tooth

6 of th bell crank lever

the notch 4
29 which cariles
ber of
open.
In setting du device
period of time the pmmu’ is moved around
the dial in a counter-clockwise direction
ungil the division indicating the desired
period of time for the switch to remain
closed is veached. The initial movement of
the pointer in the (,OIJILS]'—LEOJ Twise diree-
tion closes the switeh (sce Iig. 5) by first
disengaging the tooth 6 of the bell cmnk
irom the notch 4. This action is caused by
the cam faced pr o]'ccti 8 on the disk 42
engaging the tooth 7 of the bell crank. This
allows the spung 12 to cxpand, as shown in
Fig. 5, and swings arm 29 tc the left and
oses the switeh, thereby making the cir-
cuit. The movement of the arm 29 to the
lefé compresses the spring 15. This leaves
the movable ‘w;’;( L member unlocked until
the pointer and disk have wecn moved far
enough for ¢ 2e cam proj vjeetion 8 to ride past
the tooth 7 of the bell Lhmlx, when the
spring 55 \ul :ause the teoth 6 to eng‘wc
with notch 3 Zo lock the switch close
Fig. 6). This siili 1
engagement with the

57 is engaged In
the p2 o.wu()n 2 on the arm

the movable contact mem-
the gwitch and holds the switch

or a 1\1'ede-"ermined

aa
(‘Jb

¢
<
1

1

jaiel

eaves the pawl 11 in
¢ notch @ in the arm 45
ntil further Irlox'ement of the disk 42, when
1t is tri TJpLG by engagement with the pin
10 (see Iig. 7). When the pawl is tripped,
the arm 45 is swung to Lh" rmht, by the
further expansion of s » 12, against the
stop pin 17 on the frame Which hmlts the
movement of said aim. Ii 18 NOW 1n a posi-
tion to be engaged by the pawl on the re-
turn movement of the disk,
Vhen the pointer has been
counter-clockwise direction far
'mwch the desirved d

moved in
enough to
ision on the dial as
shown for instance in Flg 7, and is released
from the backward pressure by the opers
tor, the clock me ch‘nnsm will be effective to
rotate the arbor 22 and pointer 23 in clock-
wise direction. As the ch sk 42 moves in this
di 1'\,@qu"1 the cam projection § thereon will
engage the tooth 7 on the, bell crank and
turn it so as to disengage ths tooth 6 from
the notch 3 in the arm 29. This action will
pu‘mif' the su*'mg 15 to twm the arm 29
back to its novmal pm, tion, thus n mov 1ng the
movable conﬂ“-u member 28 away from the
fixed cont c member 31 thereby opening the
gwitch. the continued ro vaﬁon of the
disk 42 i ‘d re clockwise dirvection the pro-
1
'

jection 8 will ride past tho tooth 7 of the
bell crank 37 and permit the tooth 6 under
the action of the spring 55 to snap into the
notch 4 of the arm 29, which has now been
brought into the Lwh of movement of said
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tooth by the opening of the switch. Still
further movement of the disk 42 in this
direction causes the pawl 11 to engage the
cam shaped end b of the arm 45 thus turn-
ing said arm to the left and compressing
spring 12. The pawl 11 snaps into the notch
¢ in the arm 45 and remains there, holding
the spring 12 compressed and ready to again
close the switch when the device is re-set.

While the invention is especially intended
for brealing the circuit after a predeter-
mined period of time, it is obvious that by
reversing the arrangement of some of the
parts, it may be adapted for closing the cir-
cuit after a predetermined period of time
instead of opening it and it is intended here-
12 to cover the use of the apparatus whether
1t is applied to apparatus whereby the cir-
cuit is either opened or closed afier a pre-
determined period of time.

What I claim is:

1. A device of the character described hav-
ing a fixed contact member, a pivotally
mounted switch arm carrying a contach

, niember, a spring tending to move the said

pivoted arm to bring the confact membesr
carried thereby into engagement with the
fixed contact member, a second spring of
less power than the first spring tending to
actuate the movable arm to break the con-
tact, a pivoted locking lever and a spring
adapted to actuate said locking lever, said
movable switch arm having two separate
locking portions with one of which said
iocking lever is adapied to engage when the
switch is closed and with the other of which
the locking lever is adapted to engage when
the switch is open and thereby to lock the
switch in its respective closed and opened
positions.

2. A device of the character deseribed hav-
ing a fixed contact member, a pivotally
mounted switch arm carrying a contact mem-
ber, a spring tending to move the said pivot-
ed arm to bring the contact member carried
thereby into engagement with the fixed con-
tact member, a second spring of less power
than the first spring tending to actuate the
movable arm to break the contact, a pivoted
locking lever and a spring adapted to actu-
ate said locking lever, said movable swite
arin having a plurality of notches with which
respectively said locking lever is adapted to
engage to hold the swifch in its respective
closed and open positions.

3. A device of the character described hav-
ing a fixed contact member, a pivotally
mounted switch arm carrying a contact mem-
ber, a spring tending to move the said pivot-
od arm to bring the contact member carried
thereby into engagement with the fixed con-
tact member, a second spring of less power
than the first spring tending to actuate the
movable arm to break the contact, a pivot-
ed locking lever, said movable switch arm

3

having two separate locking portions with
one of which said locking lever is adapted
to engage when the switch is closed and with
the other of which the locking lever is adapt-
ed to engage when the switch is open and
thereby to lock the switch in its respective
closed and opened positions, clock mecha-
nism, means controlled by the clock mecha-
nism to trip the locking lever from the mov-
able switch arm at a predetermined time
and allow it to yield to the action of the
stronger spring to open the switch and a
spring which actuates the locking lever to en-
gage with the respective locking portions of
the switch lever and thereby to lock the
switch lever in its open and closed positions.

4. A device of the character described hav-
ing a fixed contact member, a pivotally
mounted switch arm carrying a contact mem-
ber, a spring tending to move said pivoted
arm to bring the contact member carried
thereby into engagement with the fixed con-
tact member, a second spring of less power
than the first spring tending to actuate the
movable arm to break the contact, a pivoted
bell-crank locking lever, said movable switch
arm having two separate locking portions
with one of which said locking lever is
adapted to engage when the switch is closed
and with the other of which the locking lever
is adapted to engage when the switch is open,
clock mechanism, an arbor rotated by the
clock mechanism and a disk mounted on said
arbor to move therewith, said disk having
a portion adapted to engage the bell-crank
locking lever at a predetermined point in the
rotation of said disk and thereby rock the
bell-crank to disengage the locking lever
from the movable switch arm.

5. An electric circuit having in combina-
tion with a fixed contact member a movable
switch member, said switch member consist-
ing of an arm pivoted to a support and ear-
rying a contact member adapted to make
contact with the fixed contact member, a
support for said arm, said arm having a pro-
jection formed with two notches, a pivoted
bell crank lever having one arm formed with
a tooth adapted to engage with either of said
notches to hold said switeh in its respective
open and closed positions, the other arm of
said crank having a cam faced tooth, a ro-
tary disk carrying a cam projection adapted
to be engaged by said cam faced tooth, a
spring which engages said ‘bell crank lever
and tends to hold the said first tooth of said
lever in engagement with one or the other of
the notches in the arm of said switch lever,
said cam on the rotary disk being adapted
during its rotation to turn the bell crank in
a direction to disengage said first tooth of
the bell crank from the notch in the switch
lever with which it may be engaged.

In testimony whereof I affix my signature.

DANIEL L. CHANDLER.
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