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UNITED STATES 
1,533,677 

PATENT OFFICE. 
HENRY E. WARREN, OF ASHLAND, MASSACEU SETTS, ASSIGNOR, TO GENERAL ELEC 

TRIC COREPANY, A CORPORATION OF NEW YORK. 

MOTOR-OPERATED TIME swiTCH. 
Application filed October 25, 1921. Serial No. 510,232. 

To all whom it may concern. 
Beit known that I, HENRY E. WARREN, 

a citizen of the United States, residing at 
Ashland, in the county of Middlesex, State 
of Massachusetts, have invented certain new 
and useful Improvements in Motor-Oper 
ated Time Switches, of which the following 
is a specification. - 
This invention relates to time switches 

particularly for electric current although 
the device can be used equally well for con 
trolling other fluids such as gas or water or 
in fact for any purpose where sudden 
movement is required at certain predeter 
mined intervals. 
My invention will be better understood 

from the following description taken in con 
nection with the drawings and its scope will 
be pointed out in the appended claims. 

Fig. 1 is a drawing in perspective of the 
various elements making up one form of my 
invention. Fig. 2 is a similar drawing 
showing a modification of my invention, 
Figs, 3 and 4 show different operating posi 
tions of part of the mechanism shown in 
Fig. 2 and Fig. 5 shows a detail of Fig. 1. 

eferring to Fig. 1 of the drawings, 1 in 
dicates an alternating current Synchronous 
motor such as described in my U. S. Patent 
1,283,432, although I do not wish to be lim 
ited to any Aparticular type of synchronous 
motor. The rotating element 2 of this mo 
tor is connected through a chain of reduc 
ition gears numbered 3 to 12 inclusive, to a 
disk 13 which is rotatively mounted on the 
same shaft 14 which carries gears 8 and 9. 
The peripheral face of the disk 13 carries 
a uniformly graduated scale which may be 
suitably divided to represent time. The 
relative speed of rotation between rotor 2 
and disk 18 is such that when the synchro 
Inous motor is connected to a source of con stant frequency alternating current, the 
disk 13 will make one revolution in 24 hours 
or any other desired length of time depend 
ing upon the purpose for which the device 
is to be used. In the present case, I have 
shown the scale as representing 24 hours, 
the half-hour points also being indicated, 
and therefore arrange the gearing so that 
the disk 13 makes one complete revolution 
every 24 hours. Rotatively mounted on the 
outer end of shaft, 14 adjacent, the face of 
the dial 13 are two arms 15, 16. A notched 
disk 17 is provided integral with disk 13 

which cooperates with inwardly projecting 
pins on the arms 15, 16, to securely hold the 
arms in any desired position. The notches 
in disk 17 are equally spaced and corre 
spond to the 48 divisions in the time scale. 
The arms 15, 16 are made of spring material 
in order that they may be outwardly flexed 
to disengage their inwardly projecting pins 
from the notched disk and rotated to any 
other desired position. Gear wheel 9 is se 
cured to shaft 14. Gear wheel 8 is rota 
tively mounted on shaft 14, but is held in 
frictional engagement with gear wheel 9 by 
means of the spring member 18 so that mor 
mally they will be driven together by gear 
7. On the outer end of shaft 14 is secured 
a knurled head 19 by means of which the 
shaft 14 and gear 9 may be rotated inde 
pendently of gear 8 in order to set the dial 
13 in any desired position. Gears 8 and 9 
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76 
form the two parts of a slip friction clutch 
which permits this adjustment to be made. 
For the sake of convenience in setting the 
dial arms, I prefer to have the dial suitably 
marked with two sets of numerals from 1 80 
to 12 inclusive, respectively representing the 
hours of day and night. The parts already 
described are secured in a suitable frame 
work (not shown) for holding the parts in 
operative engagement. Rotatively secured 
in the same framework is a hollow shaft 21 
aranged parallel with shaft 14. The outer 
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end of shaft 21 carries a gear 22 which 
meshes with a gear 23. Gear 23 is in driv 
ing connection with the device which is to 
be operated at predetermined intervals. In 
the present case, I have shown this device to 
be an ordinary Snap switch 24 for switching 
electric current on and off. However, it is 
apparent that the gear 23 might operate any 
other device, for example, a valve. The 
other end of shaft, 2i carries one member 
25 of a clutch which is illustrated in the dis 
engaged position with respect to the other 
clutch member 26. The clutch member 26 
is mounted on the end of a shaft 27 which 
passes freely through hollow shaft 21 and 
is normally held in the disengaged position 
by a coiled spring 28 secured to the gear 22 
and shaft 27. On the outer end of the slid 
able shaft 27 is an enlarged portion 29, the 
inner end of which is El shaped. This 
ball shaped portion is located adjacent the 
dial 13 and in the path of movement of the 
arms 15, 16. The outer ends of arms 15, 16 
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are, beveled so that when they come in con 
tact with the ball shaped portion of member 
29, they will move the same outward to 
gether with the shaft 27 and clutch member 
26. In the outer edge of clutch member 26 
is cut a gear 30 which is in operative en 
gagement with a gear 31 when the clutch 
member 26 is moved to engage its cooperat 
ing member 25. The gear 31 is continu 
ously driven through shaft 32, gears 33 and 
3 from the synchronous motor so that when 
the beveled edge of one of the arms i5 or 
16 passes under the ball shaped member 29, 
the clutch members 25, 26 and the gears 30, 
31 will be moved into operative engagement 
and driving connection will be established 
between the synchronous motor, rotor 2 and 
the movable member of switch 24. As soon 
as the arm passes out from under the ball 
shaped portion 29, spring 28 will return the 
clutch member 26 together with its gear 30 
to the inoperative position. Fig. 5 shows 
the positions of arms 15 and 16 just before 
contacting with the rounded surface of 
member 29 and the dotted line position rep 
resents the member 29 as moved outward by 
arm 15. The gear ratio between the syn 
chronous motor and the movable switch 
member is such that during the interval of 
time the movable switch member is being 
driven, it will move a sufficiefit, distance to 
perform one of the operations of closing or 
opening the switch, but never long enough 
to perform both of these operations. In 
this way when the arm passes from under 
the ball shaped surface of member 29, the 
Spring of the Snap switch shaft is released 
and rotates the switch member and the at 
tached gearing backward a slight amount 
until the next time that the switch is op 
erated. 
The operation of the time switch just de 

scribed is as follows: 
It is assumed that the synchronous m)- 

tor is connected to an alternating current 
System of standard frequency and continu 
ously drives the dial 13 together with arms 
15, 16 in a clockwise direction so that they 
make one revolution in 24 hours. For a 
clockwise rotation of dial 13, the hour divi 
sions should be numbered in a counter 
clockwise direction. Let us assume that the 
Switch 24 is open and that it is desired to 
Set the arms to close the switch at 4 p.m. 
and open the switch at 5 a.m. and that it 
is now 3 p. m. The dial is turned by means 
of the knurled knob 19 thru gears 9, 10, 
11 and 12 so that 3 p.m. on the dial is op. 
posite the point at which one of the arms 
would cause the switch to operate. One 
arm is then moved opposite the point on the 
dial corresponding to 4 p.m. so that in one 
hour it will cause the switch to operate to 
closed position. The other arm is moved to 
the point on the dial corresponding to 3 a. 
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m. So that it will come in contact with the 
ball shaped surface of member 29 and cause 
the Switch to be operated to open position 
at 3 a. m. The two arms will then take up 
Some such position as illustrated in Fig. 1, 
arm 16 being opposite the point on the dial 
corresponding to 4 p.m. and arm 15 being 
opposite the point corresponding to 3 a. m. 
It is obvious that it is not necessary to have 
the dial numbered or to move the same rela 
tive to the synchronous motor in setting the 
arms, but it lessens the liability to make a 
mistake if the dial is numbered and set as 
described. Arm 16 is shown just starting 
to move into contact with the ball shaped 
surface of member 29. During the next 
hour of its movement, it will have brought 
the clutch members 25, 26 and the gears 30, 
31 into operative engagement and the syn 
chronous motor will have driven the switch 
operating gear 23 a sufficient distance to 
close the switch contacts. Shortly there 
after the arm 16 will have passed from un 
der the ball shaped surface of member 29 
and the clutoh with its gear will be returned 
to the inactive position shown in Fig. 1 by 
means of the spring 28. As soon as the 
clutch member is released the spring (not 
shown) contained in the snap switch 24 will 
rotate the switch gear 23 and the shaft 21 
backward a slight amount So that the Switch 
parts are always in the same relative posi 
tion at the beginning of each closing or 
opening operation thus ensuring an accu 
rate setting of the time switch. The open 
ing of the switch 24 is accomplished in the 
same manner when arm 15 passes inder the 
member 29. 

In Fig. 2, I have illustrated a modifica 
tion in the manner of establishing driving 2 
connections between the synchronous motor 
and the switch. The dial 13 of Fig. 2 is 
driven in substantially the same manner as 
previously described in connection with Fig. 
i. Arms 15, 16 perform the same function 3 
as previously described. In Fig. 2 I have 
shown the arms bent over at their extremi 
ties, the bent over portions cooperating with 
the notched disk 1 for accomplishing the 
same purpose as the inwardly projecting 23: 
pins illustrated in Fig. 1. The notched 
disk 17 is provided with 96 notches so that 
the arms 15, 16 may be set at one-quarter 
hour intervals. In addition to the knurled 
head 19, I provide a crank 35 keyed to shaft 
14 to facilitate in setting the dial. The 
gear ratio between shaft 14 and dial 13 is 
such that crank 35 makes 24 revolutions for 
each revolution of the dial. It may there 
fore serve as a time indicator and the outer 
end terminates in a pointer for that pull 
pose. 
The manner of connecting and discon 

necting the driving connection between the 
synchronous motor and the switch will now 
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be explained. The switch gear 23 is driven 
by the synchronous motor thru the follow 
ing train of gears, starting from the motor 
end, 3, 4, 5, 6, 36, 37, 38, 22 to 23 on the 
shaft of the snap switch, 24. Normally, 
this train of gears is interrupted between 
gears 37 and 38 as illustrated in Fig. 2. 
The gear 37 is rotatively secured in the free 
end of a pivoted arm 39. The other end of 
this arm is pivoted to the framework at 40 
in such a position with respect to gears 36 
and 38 that gear 37 may be lowered into 
engagement with gear 38 while maintain 
ing engagement with gear 36. The reli 
tive position of the pivoted arm with respect 
to the gears is better illustrated in Figs. 
3 and 4. The gear 3 is normally held 
out of engagement with gear 38 by a 
stepped member 41 which engages the ex 
tended end of the shaft 42 upon which 
the gear 37 rotates. The member 41 is 
pivoted at its lower end to an arm 43 and 
is biased toward shaft 42 by means of a 
spring 44. The upper end of the stepped 
member 41 normally stands in the path of 
movement of the arms 15, 16 which rotate 
in a clockwise direction. When one of the 
arms comes in contact with member 41, the 
latter will be moved to the left a sufficient 
amount to cause the step to disengage the 
shaft 42 and allow gear 37 to drop into en 
gagement with gear 38 thus completing the 
driving connection to the switch 24. To 
the end that the driving connection may be 
broken after the desired movement has 
been imparted to the switch 24, I pivot the 
arm 43 to the framework at 45 and provide 
means for momentarily lowering this arm 
together with stepped member 41 so that 
it will again engage the shaft 42 and raise 
the gear 37 out of contact with gear 38. 
Arm 48 is normally held up in the position 
shown in Fig. 2 by a spring 46. A stop 
(not shown) is provided to limit the up 
Ward movement of arm 43. The free end 
of arm 43 carries an upwardly extending 
portion 47 which cooperates with a roller 
48 fastened to the gear wheel 38 to form 
a cam which makes one revolution for each 
operation of the switch. In the present 
case, a quarter of a revolution of the 
Switch operating gear 23 will open or close 
the switch so that the gear ratio between 
gears 23 and 22 is 4 to . When the driv 
ing connection between the motor and 
switch is broken, the roller 48 will stand in 
the position shown in Fig. 2 because there 
is sufficient tension in the switch spring 49 

60 . to rotate the gears backwardly a slight 
amount after the switch has operated. 
Thus the upwardly projecting portion of 
arm 43 also cooperates with roller 48 to 
provide a stop to prevent further backward 
rotation of the switch gears 22 and 23. 
This feature ensures that the switch will 

always be operated in the same length of 
time after the driving connection is made 
and therefore ensures an accurate time set 
ting of the switch. The purpose of the 
cam is to lower the arm 43 together with 
stepped member 41 after the latter has been 
moved to the left by one of the arms 15 
or 16 and the gear 37 has been moved into 
driving connection so that the member 41 
will again engage shaft 42 and lift gear 
37 out of driving connection at the proper 
time after the switch has operated. As 
soon as gear 87 drops into engagement with 
gear 38, the latter will be driven in a 
counterclockwise direction to operate the 
switch. After about three-quarters of a 
revolution has been made by gear 38, roller 
48 comes into contact with the upper sur 
face of projection 47 on arm 43. The arm 
43 will then be moved downward together 
with member 41 until the stepped portion 
again engages the shaft 42. This position 
is illustrated in Fig. 3. Fig. 4 illustrates 
the position of member 41 just before 
roller 48 releases the arm 43. When the 
roller 48 passes out of engagement with 
the upper surface 47, spring 46 will cause 
a quick upward movement of member 41, 
the gear 3 will be positively disengaged 
from the gear 38 and the parts will be in 
proper position for another operation. 
From an inspection of Figs. 3 and 4, it 
will be evident that during the time gear 
37 is in driving connection with gear 38, 
the former will positively drive the latter 
in a counterclockwise direction, but that if it were attempted to drive gear 37 in a 
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clockwise direction by gear 38, for exam 
ple, by the manual operation of the switch, 
gear 37 would be lifted a sufficient distance 
to allow the teeth of the two gears to slip 
over each other and no motion would be 
transmitted to gear 37. This feature al 
lows the switch to be manually operated at 
all times without interfering with the set 
ting of the timing mechanism or the oper 
ation of the synchronous motor. It is also 
evident that the switch might be set to 
operate in any given fraction of the time 
required for gear 38 to normally operate 
the switch after it is set in motion without 
interfering with the normal setting of the 
timing device. This feature is especially 
valuable for testing purposes. Suppose, 
for example, that the switch is installed in 
a basement and that it controls: lights in 
front of the building which cannot lie 
seen from the basement. An inspector ar 
rives during the time the lights are off and 
he desires to ascertain the condition of the 
lights. After going to the basement and 
inspecting the time switch, he turns the 
lights on by the manual snap switch 24 
without disturbing the setting of the arms 
15, 16. He then turns the switch towards 
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as: 

the of position until the gear 38 takes up 
some such position as shown in Fig. 8. 
He may then return to the street, inspect 
the lights and go on his way without mak 
ing another trip to the basement with the 
knowledge that in a few minutes the lights 
will be turned off by the synchronous 
motor 1. 
The setting of the timing device and the 

operation of the arrangement shown in Fig. 
2 is in other respects similar to that of Fig. 
1. It will be noted that in both Figs. 1 
and 2 the switch 24 is normally disengaged 
from the timing mechanism and may be 
turned off and on at will for testing pur 
poses if desired without interfering in any 
ay with the setting of the timing de 

vice or the operation of the synchronous 
motor. it will also be noticed that the 
switch 24 may be a standard snap switch, 
the only change necessary to convert it into 
a time switch being the addition of the gear 
23. The gear 23 is here shown secured to 
the Switch stem by means of two screws 34. 

In Fig. 2, I show a source of alternat 
ing current 51 adapted to supply the syn 
chronous motor 1. The same source is 
shown arranged to supply a load 50 thru 
the motor operated time switch 24. The 
motor, gearing and timing device may be 
nestled together in a frame in a very com 
pact manner, the switch may be mounted 
on the same framework and the whole de 
vice enclosed in a suitable casing. 
In accordance with the provisions of the 

patent statutes, I have described the prin 
ciple of operation of my invention, to 
gether with the apparatus which now con 
sider to represent the best embodiment 
thereof; but I desire to have it understood 
that the apparatus shown is only illustra 
tive and that the invention can be carried 
out by other means. 
What i claim as new and desire to se 

cure by Letters Patent of the United States. 
S. 

1. A time switch comprising in combi 
nation a continuously rotating motor, a 
time element driven thereby, a circuit con 
troller, operating means for said controller 
adapted to be driven by said motor through 
a train of gears, one of said gears being 
movable to a position to interrupt said train, 
means controlled by said time element for 
allowing said movable gear to move into driving position at predetermined different 
times, and means dependent upon the sub 

50 

sequent operation of said controller for 
moving said gear out of said driving posi 
tion. 

2. A time switch comprising in combina 
tion an electric clock, the motor element of 
which is a synchronous motor, a circuit con 
troller, means manually operable at all. 
times for operating said controller, a nor 

2,533,67? 

mally disengaged driving connection be 
tween said motor and controller operating 
means whereby said controller may be op 
erated by said motor when said connection 
is established, means controlled by Said 
clock for establishing said driving connec 
tion at predetermined times, and means Op 
erated by said motor for disengaging said 
driving connection after each motor oper 
ated operation of said controller. 

3. A motor operated time Switch compris 
ing in combination a synchronous electric 
motor, a time element driven by Said motor, 
a standard Snap switch, a driving connec 
tion between said motor and switch which 
is normally disengaged so as to permit said 
switch to be operated independently of Said 
motor, and means controlled by said time 
element for establishing said driving con 
nection at predetermined adjustable times. 

4. A motor operated time switch compris 
ing in combination a synchronous motor, a 
time element driven thereby, a circuit con 
troller, a normally incomplete mechanical 
driving connection between said motor and 
said circuit controller and means controlled 
by said time element for completing Said 
driving connection at predetermined ad 
justable intervals. 

5. A motor operated time switch compris 
ing in combination a synchronous electric 
motor, a time element driven thereby, a cir 
cuit controller adapted to be operated by 
said motor, a normally incomplete mechani 
cal driving connection between said motor 
and said controller, means controlled by said 
time element for completing said driving 
connection at predetermined intervals and 
means operated by said motor for interrupt 
ing said driving connection. 

6. A motor operated time switch compris 
ing in combination a synchronous electric 
motor, a time element driven thereby, a 
circuit controller adapted to be operated 
by said motor thru a train of gears, said 
gear train being normally interrupted, 
means controlled by said time element for 
completing said gear train at predeter 
mined adjustable intervals and means in the 
normally inactive portion of said gear train 
for interrupting said gear train after said 
controller has been operated by said motor. 

7. A motor operated time switch compris 
ing in combination a synchronous electric 
motor, a timed dial driven thereby, a cir 
cuit controller, a movable gear wheel 
adapted to be moved to establish driving 
connections between said motor and said 
switch, a pivoted member adapted to nor 
mally hold said gear out of driving con 
nection with said switch, rotatively adjust 
able arms on said dial adapted to cause 
said member to release said gear and estab 
lish said driving connections at predeter 
mined intervals, a normally inactive gear 
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in said driving connection adapted to make 
one revolution for each operation of the 
switch and a cam associated with said inac 
tive gear adapted to cause said pivoted mem 
ber to move said movable gear out of driv. 
ing connection with said switch after said switch has operated. 

8. A motor operated time switch compris 
ing in combination a synchronous electric 
motor, a timed dial driven thereby, a man 
ually operatable snap switch, a movable 
gear wheel adapted to be moved to estab 
lish driving connections between said mo 
tor and said switch, means associated with 

20 

said timed dial adapted to establish said 
driving connections at predetermined ad 
justable intervals, a normally inactive gear 
in said driving connections geared to make. 
one revolution for each operation of the 
switch and a cam associated with said nor 
mally inactive gear adapted to disengage 

said driving connection and to limit the 
backward rotation of said switch after each 
operation. .. 

9. A time switch comprising in combina 
tion a synchronous motor, a timing device 
driven by said motor, a manually operat 
able circuit controller adapted to be placed 
in driving connection and operated by said 
motor at predetermined adjustable intervals 
controlled by said timing device, means for 
establishing said driving connection which 
permits said controller to be operated in 
dependently of said motor when said driv 
ing connection is established and normally 
inactive means for interrupting said driv 
ing connection after said circuit controller has been operated. 

In witness whereof, I have hereunto set 
my hand this 17th day of Oct., 1921. 

HENRY E. WARREN. 
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