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UNITED STATES PATENT office 
DANIEL L. CHANDLER, OF BOSTON, MASSACEUSETTS, ASSIGNOR TO CELAN. E.ECTRIC 

COMPANY, OF BOSTON, MASSACHUSETTS, A CORPORATION OF NASSACEUSETS 

ELECTRC NE SWC 

Application fied July 13, 1926. Serial No. 122,131. 

The invention relates to a new and use 
ful improvement 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 connection 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. 1 is a plan view of a time switch em 

bodying the invention. 
Fig. 2 is a side elevation thereof. 
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. 
Figs. 5, 6 and 7 are views similar to Fig. 

3, but showing the parts in different posi 
tions. 

Fig. 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 
motinted, 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. For 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 rotate the arbor and thereby actuate the 

connected mechanism for closing the switch 
and for adjusting the time controlled mech 
anism and the mechanism for opening the 
Switch at the predetermined time. 
In Fig. 8 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 alecha 

nisin genei'aily 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 adapted 
to rotate the said arbor and therefore hove 
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 movable 
member of the switch comprises a contact 
member 28 carried by an arm. 29 pivoted at 
30. At 31 is shown the fixed contact mem 
ber of the switch. One wire 32 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 ai'in 29 has a lateral projection 2 

formed with two notches 3, 4. A beli crank 
lever 87 pivoted at 5 has one arm formed 
with a tooth 6 which is adapted to engage 
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 can faced tooth 7 which is adapted 
to be engaged by a can faced projection 8 
on the upper face of a disk 42 mounted on 
the arbor 22 in such manner as to move 
there with. A spiring 35 maintains the tooth 
6 in engagement with either one of the 
notches 3, 4, except when the beil crank is 
acted on by the projection 8. When the 
pointer 23 is moved counter-clockwise it 
turns the disk 42 in a direction to cause the 
projection 8 to engage the tooth 7 on the bell 
rank (see Fig. 5) and rock the beli crank 

in a direction to cause its tooth 6 to be dis 
engaged from the notch 4 in the projection 
2 of the aim 29. In the continued rotation 
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of the disk 42 in the counter-clockwise direc 
tion the projection 8 \vil ride past the 
tooth 7 (see Fig. 6) and permit the tooth (3 
under the action of the spring 55 to Snap 
into the notch 3 of the alm 29 after said 
alm has been moved to bring the notch 3 
into the path of movement of the tooth (5 as 
will be hereinafter described. When the said 
arbor 22, pointer 23 and disk 42 reverse their 
movement and move in a clockwise direction, 
the can projection 8 wili, in the course of 
its movement again engage tooth On the 
beil crank and turn the bell crank to release 
the tooth 6 from the notch 3 in the airly 29 
and the spring 55 Willi snap the tooth 6 into 
the notch 4, 
A pawl 11 is pivoted to the lower face of 

the disk 42, that is on the opposite face fi’Oil: 
the projection 8 and its free end is adapted 
to engage a notch a 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 stop pills 9, 10, fixed to 
the face of the disk for the purpose to be 
hereinafter described. A spring 12 at one 
end presses against all ear ol' bracket, 
13 on the pivoted arm 45 and at its 
other end presses against an ear isk on 
the pivoted arm. 29. When the parts are in 
normal position, as in Fig. 3, the spring 12 
is compressed. As the arm 29 is then locked 
against movemelt by reason of tooth 6. On 
the beli crank being engaged in the notch 4 
in said arm, the tendency of the Spring to 
expand presses the said arm 45 against the 
end of the pawl and holds the pawl in en 
gagement with the notch a until the tooth of 
the beli crank is released from engagemeini, 
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 oil 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 the 
more powerful oppositely acting spring 12 
until said spring 12 is rendered less effective 
as will be hereinafter described. 
The spring 12 is so located that it has greater leverage 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 everage suffi 
cient, the desired result could be obtained 
without making the springs 12 of greates' 
normal power than spring 15. 
Assuming that the parts are at rest and 

in normal position as shown in Fig. 3, the 
switch is open and the point of the pawl 
1} is engaged in the notch a on the arm 45. 
The pawl holds the arm 45 from Swinging 
to the right under the pressure of spring 
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12 and pi'events said spring from expand 
iig as it, {ei}ds to do. The less powerful 
spring 5 is in expanded form. The tooth 
(3 of the eli ci'ai)k iever 37 is engaged in 
the noich 4 of the 'ojection 2 on the allin 
29 which ca'ilies the movable contact men 
bei of the switch and holds the switch 
Open. 

In setting the device for a pledetermined 
seriod of time the pointer is moved around 
the diai in a counter-clockwise direction 
intil the division indicating the desired 
period of line fol' the switch to remain 
closed is reached. The initial movement of 
the pointer in the counter-cockwise direc 
tion closes the switch (see Fig. 5) by first 
disengaging the tooth 6 of the bell crank 
from the ilotch 4. This actioi is caused by 
the can faced projection S. O.) the disk 42 
engaging the tooth of the beil crank. This 
allows the spiling 12 to expald, as shown in 
Fig. 5, and swings ai'in 29 to the left and 
closes the switch, thei?ely making the cir 
cuit. The movement of the aim 29 to the 
left compiresses the spring 15. This leaves 
the movable switch membei uniocked until 
the pointer and disk have been moved far 
enough for the can projection 8 to ride past 
the tooth he ball crank, when the of the 
spring 55 Will cause the tooth (3 to engage 
with notch 3 to loci the Switch closed (see 
Fig. 6). This still leaves the pawl 11 in 
engagement with the notch a in the arm 45 
until further movement of the disk 42, when 
it is tripped by engageinent with the pin 
10 (see Fig. 7). Whei) the awl is tripped, 
the arm 45 is swing to the right, by the 
further expansion of Sii'ing 12, against the 
stop in 17 on the frame which limits the 
movement of said ai'in. It is now in a posi 
tion to be engaged by the awl on the re 
turn movement of the disk. 
When the pointel has been moved 

counter-clockwise direction far enough to 
reach the desired division on the dial as 
sihown for instance in Fig. 7, and is released 
from the backward pressure by the opera 
tol', the clock mechanism will be effective to 
rotate the aro; 22 and pointer 23 in clock 
wise direction. As the disk i2 innoves in this 
direction the can projection 8 thereon will 
engage the tooth on the bell crank and 
turn it, so as to disengage the tooth 6 from 
the notch 3 in the arm. 29. This action will 
permit the spring 15 to tu:'n the ar'in 29 
back to its normal position, thus moving the 
movabie contact nember 28 away from the 
fixed contact member 31 thereby opening the 
switch. the continued rotation of the 
disk 42 in the clockwise direction the pro 
jection 8 will ride past the tooth 7 of the 
isell 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 path 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 
Calm shaped end b of the arm 45 thus turn 
iing said arm to the left and compressing 
spring i2. 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 breaking the circuit after a predeter 
liained period of time, it is obvious that by 
level'sing the ai'i'angement 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 
ii) to cover the use of the apparatus whether 
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it is applied to apparatus whereby the cir 
cuit is either opened or closed after 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 
ilounted Switch arm carrying a contact 
illenber, a spring tending to move the said 
pivoted arm to bring the contact, inenbei' 
carried thereby into engagement, with the 
fixed contact member, a second spring of 
less power than the first spring tending to 
actuate the movable aim 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 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 and thereby to lock the 
Switch in its respective closed and opened positions. 

2. A device of the character described hay 
ing a fixed contact member, a pivotally 
mounted switch arm carrying a contact men 
ber, a spring tending to move the said pivot 
ed alm 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 switch 
arm having a plurality of notches with which 
respectively said locking lever is adapted to 
engage to hold the switch in its respective 
closed and open positions. 

3. A device of the character described hav 
ing a fixed contact member, a pivotally 
amounted Switch arm carrying a contact mem 
ber, a spiring tending to move the said pivot 
£d alm 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 
Inovable aim to break the contact, a pivot 
ed locking ever, 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 
alm 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 there with, 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 car 
Tying 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 switch 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 
iever with which it may be engaged. 

in testimony whereof I affix my signature. 
DANIEL L. CHANDLER. 
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