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The present invention relates to motor driven 
timers which operate a switch or the like at the 
end of a period of time determined by a manu 
ally operable setting device, and particularly to 

. that type wherein a pointer of the setting de 
vice and a switch controlling cam are both 
mounted on a shaft driven by the motor to ter-\ 
minate a timed period; a clutch in a gear train 

' between such shaft and the motor permitting 
the shaft to be turned manually in. either direc 
tion while the motor remains stationary. One of 
the dlmculties encountered in this type of ap 
paratus is to secure a rapid and accurate ter 
mination of the timed period, due to the fact 
that, the same-cam surface comes into play'both 
to start and to‘ terminate a measured period. 
Thus‘ a surface on a conventional cam that lifts 
‘a switch-actuating ‘member slowly to begin a 
period also lowers such member slowly on the. 
return movement of the cam; whereas the ter 
mination of the period should be in the nature of 
a snap action. . _ 
The present invention has for its primary ob 

iect to makeit possible to uiltize the same sur 
face on a cam to lift a member when the cam 
turns in one direction and to drop that member 
instantly on the return movement of the cam, 
to secure quick opening of a circuit and?in 
addition, exceptional. accuracy in measuring a 
timed period. 
The various features of novelty whereby the 

present invention is characterized will herein 
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after be pointed out in the claims; but, for a . 
,1 full understanding of the invention and of its 

objects and advantages, reference'may be had 
to the following detailed description taken in 
connection with the accompanying drawings, 

' "wherein: 

Figure 1 is a side view of a ‘timer, with the 
‘casing removed, embodying the present inven 
tion in a preferred form; Fig. 2 is a section. 
on line 2-2 of Fig. 1, looking down; Fig. 3‘is a‘ 
section on line 3-3 of Fig. 1, looking 'up, and 
only a part of the gear train being shown; Fig. 4 
is an elevational view of the parts appearing in ' 
Fig. 3, a portion being a section on line 4—4 of 
Fig. 3; Fig. 5 is a section, on a larger scale, on 
line 4-4 of'Fig. 3, showing only the cam shaft 
assembly; Fig.6 is a perspective view of the free 
end of the spring arm that is actuated by the 
cam; Fig. '7 is a bottom plan view of the cam 
shaft assembly, the switch to be actuated, and 
an actuator that is controlled by the 'cam, with 
the parts in their normal, idle positions; Fig. '8 
is a view similar to Fig. 7, showing the cam set 

. . I z' . 

to determine the length of a period to be timed; 
and Fig. 9 is a view similar to Figs. '1 and 8, 
showing the cam in the position which it oc 
cupies an instant before it releases-the switch 
actuator. _ 1; 

In the drawings there is illustrated a timer 
of more or less conventional construction where 
in there is a gear train mounted between two 
parallel plates in and ii; the gear train begin 
ning at one end with a pinion l2‘ and terminating 
in a gear wheel l3 ?xed to a shaft I! that ex 
tends through and is journalled in both of said 
\plates. Pinion I2 is driven by motor IS in con 
ventional manner. Also, as best shown in Fig. 4, 
gear wheel i3 meshes with a. pinion Ii coaxial 
with a gear‘ wheel I] that is positively driven 
by the motor. Pinion l6 and gear wheel ii are 
mounted on the same shaft l8, a stationary stub 
shaft ?xed on a bracket IS, the pinion and the 
gear wheel being loose on the shaft and being 
rotatable independently‘ of each other. However, 
these two gear elements are frictionally held to 
gether so that, when the motor-is running, they 
rotate in unison. In the arrangement shown, 
elements l6 and ii are mounted on a sleeve 2. 
surrounding and rotatable on the stub shaft; the 
sleeve having at one end an external ?ange II 
that abuts against a head 22 on the free end of 
the stub shaft. The distance between the ?ange 
‘M and the near end of the pinion I6 is greater 
than the thickness of gear wheel l1; thereby 
leaving a space between the gear wheel and the 
?ange that'is ?lled by a spring spider 23 which 
yieldingly presses the wheel against the pinion 
to cause them to act as the two members of a 
friction clutch. There is preferably placed be 
tween the gear wheel and the pinion a washer 
24,, made of a different metal. » 
' It will thus be seen that upon providing the 
shaft it with a combined finger piece and pointer 
25, to cooperate with the usual dial, not ‘shown, 
the shaft may [be turned manually to set the 
timer, while the motor remains stationary; the 
motor then returning the shaft and pointer to 
the starting point at the end of a predetermined 
period of time, in the usual way. 
’On shaft I 4, in addition to the gear wheel I3, 

is a cam 26in the form of a disc; the gear wheel 
being ?xed to the shaft and the cam being free to 
move through a limited angle relatively to the 
shaft. In the arrangement shown, there is pressed 
onto the shaft It a sleeve 21 which varies in di 
ameter to produce two enlarged annular sections, 
28‘ and 29 between which is disposed a section 8h; 

- of still greater diameter. Gear wheel i3 is s: - 
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on section 23 so as to be ?xed to the sleeve. Cam 
2-6, which is somewhat thinner than the axial 
length of section 29, is loose on that section. 
Pressed onto the sleeve beyond section '29 is a 
collar 3| that may conveniently be a piece of plate 
in the form of a disc to permit it to be made in the 
form of a stamping. This collar keeps the cam 
from dropping off and it may also be conven 
iently used to form the driving connection be 
tween the cam and the shaft; the collar is shown 
as being provided with a ?nger 3iA that projects 
into a slot 32 in the cam. Slot 32 is of greater 
length angularly of the shaft than the width of 
finger 3!‘, so that there is a limited lost motion 
between the cam and the shaft. 
The cam is shown as being in the form of a, 

disc having a V-shaped notch or valley 33 in the 
periphery; one bounding edge 34 for the notch or 
valley being the cam face. As shown, this cam 
face makes an angle Of about 30° with a radius 
which it intersects at the periphery of the disc. 
Cooperating with the cam is a suitable switch 

actuator. In the arrangement shown, the actua 
tor is a spring arm 35 ?xed at one end, remote 
from the cam, to plate It, and extending in or 
adjacent to the plane of the cam past and in 
proximity to the latter. The arm is bent at right 
angles toward the cam opposite the latter, as in 
dicated at 35; the part 33 having thereon a lateral 
projection 31 in position to drop into the notch in 
the cam disc when the latter is in the zero or 
neutral position. A second bend is made in the 
spring arm to cause ?ange 36 to merge into an 
end section 33 that extends ahead parallel with 
the main body of the arm. 
Mounted on plate I I, near the cam and the free 

end of arm 35, is a switch device 39 of any de 
sired type, conveniently one that tends constantly 
to open or close, as the case may be, and which is 
shifted into its other position by arm 35 when 
the latter is lifted out of the notch in the cam 
and rides on the unmutilated portion of the edge 
of the cam disc. In the arrangement shown, the 
switch is of the push button type, its button 40 
being operable by a spring lever 4| disposed be 
tween the button and the end of arm 35; the lever ' 
tending constantly to stand clear of the button 
and being forced against it only when the actuat 
ing arm is lifted by the cam. 

It being of course understood that the circuit 
for the motor is closed when switch 33 is operated 
in setting the timer, as is customary, and that this 
switch is normally open, my improved timer op 
erates as follows: 
With the parts in their normal, idle positions, 

as in Fig. 7, the ?nger piece or pointer is manipué 
lated to turn the cam in the direction of arrow 
A, through any desired distance. The ?rst re 
sult of such movement is to take up the lost mo 
tion between the shaft and the cam, if ?nger 3 iA 
does not happen to be positioned in. the slot as 
shown in Fig. 7. After the slack has been taken 
up, projection 31 on spring arm 35 rides up along 
the inclined cam surface 34 until it reaches and 
rests on the cylindrical portion of the periphery 
of the cam. The distance through which the 
cam is turned depends on the time interval to be 
established between closing and again opening 
the switch, because the switch remains closed 
unti1 the cam returns to the starting point. 
As soon as the timer is set, the motor starts to 

turn the cam back, such return movement being 
indicated by arrows B in Figs. 8 and 9. Fig. 8 may 
be said to represent either the farthest point 
to which the cam was turned or some intermediate 
point in its return movement; since the effective 
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angular movement in either direction is almost 
360°. Inv order to reverse the direction of move 
ment of the cam, shaft l4 must turn back far 
enough to carry ?nger 3“ from that end of the 
slot 32 in which it is located in Fig. 7 to the oppo 
site end, as shown in Figs. 8 and 9. Thus the 
shaft. because of this pin and slot connection, 
cannot later prevent the cam from iumplnl 
ahead a distance determined by the length of slot 
33, whenever the cam is ready to do so. Conse 
quently, as soon as the cam passes the point it 
has reached in Fig. 9, and projection 31 begins to 
enter the notch in the cam disc, the spring arm 
through this projection exerts a powerful pres 
sure on cam face 34 in the direction to drive it 
ahead; and, the disc being. free fromother re 
straint, it is driven ahead by a snap action until 
?nger 3M acts as a stop and projection 31 has 
settled into notch 33 as in Fig. '7. In other words, 
the effect on the operation of the switch is the 
same, in opening, as though cam face 34 were 
radially or undercut at the moment the lug 31 
and the notch or valley in the cam meet upon the 
return of the cam. 

It will be noted that the lost motion between 
the cam and its shaft must be great enough to 
insure that the spring arm may snap fully into 
its switch opening position before the connection 
between the cam and its shaft can interfere. 
While I have illustrated and described with 

particularity only a single preferred form of my 
invention, I do not desire to be limited to the 
exact details thus illustrated and described, but 
intend to cover all forms and arrangements that 
come within the de?nitions of my invention con 
stituting the appended claims. 

I claim: 
1. In a manually pre-set timer, a rotatable- ~ 

shaft, an element on the shaft for manually 
adjusting the same, a cam mounted on the shaft 
so as to provide between them a lost motion and 
to cause the cam to travel with the shaft when 
ever the shaft is turned far enough in either di 
rection to take up the lost 'motion, a yieldable 
member supported in position to bear on the cam 
with considerable pressure, and said cam con 
taining a valley into which said'member drops 
when brought into registration therewith, one 
side of the valley being inclined to cooperate with 
said member to raise the latter out of the valley 
when the shaft is turned in the setting direction 
and to drive the cam ahead quickly when the 
shaft is turned back to the starting point. 

2. A timer as set forth in claim 1, wherein the 
yieldable member is a spring arm anchored at 
one end and having thereon, remote from such 
end, a projecting cam-engaging part. 

3. In a manually pre-set timer, a rotatable 
shaft, an element on the shaft for manually ad 
justing the same, a disc mounted on the shaft so 
as to provide between them a lost motion and to 
cause the disc to travel with the shaft whenever 
the latter is turned far enough in either direc 
tion to take up such lost motion, a yieldable 
member supported in position to bear on the 
edge of the disc with considerable pressure, and 
the disc containing in the edge thereof a notch 
into which said member drops when brought 
into registration therewith, one side of the notch 
being inclined to cooperate with said member to 
move the latter out of the notch when the shaft 
is turned in one direction and to drive the cam 
ahead quickly when the shaft is returned to the 
starting point. 

4. A timer as set forth in claim 3, wherein the 



inclined edge of the notch 
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lies at an angle of 
about 30° to a radius which it meets at the edg 
of the disc. _ ' ,- ~ 

5. In a manually pre-set timer, a rotatable 
shaft, an velement on the shaft for turning it 
manually, a disc loose on the shaft and having‘ 
a pin and slot connection therewith to create a 
lost motion between them upon turning the shaft, 
a spring-pressed member mounted in position to 
bear on the edge of the disc and exert consider 
able pressure, the disc having in the edge thereof 
a. notch into which said member drops when it 
registers therewith, one bounding edge of the 
notch constituting a cam to cooperate with said 
member to raise the latter out of the notch or turn 
,the disc relatively to the shaft depending'on the 
direction in which the shaft turns. 

6. In a manually pre-set timer, a rotatable 
shaft, an element on the shaft for- turning it 
manually, a disc mounted on the shaft so as to 
provide a lost motion between them and to cause 
the disc to travel with the shaft ‘whenever the 
latter is turned far enough in either- direction 
to take up the lost motionfa spring arm" an 
chored at one end and having thereon a projec 
tion remote from that end to bear on the edge 
of the disc with considerable pressure, said disc 
containing in the edge thereof a notch into which 
said projection drops when brought into regis 
tration therewith, one side of the notch being 
inclined to cooperate with said projection to lift 
the latter out of the notch when the shaft is 
turned in the setting direction and to drive the 
disc quickly ahead when the shaft is turned back 
to the starting point, and a switch device posi 
tioned in proximity to the free end of said am 
for actuation by the latter when said projection 
moves out of the notch. V 

7. In a device of the character described, a 
rotatable shaft,» a sleeve ?xed on the shaft and 
having near one end a short section of larger 
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a collar ?xed on said end section, a pin and slot 
connection between said disc and said collar to 
create a lost motion between them upon turning 
the shaft, a spring-pressed member mounted in 
position to bear on the edge of the disc and ‘exert 
considerable pressure, the disc having in the 
edge thereof a notch into which said member 
drops when it registers therewith, one bounding 
edge of the notch constituting a cam to raise said 
member out of the notch when the disc is turned 
in one direction and to drive the disc ahead 
quickly vwhen the disc is turned in the other di 
rection until the projection is again brought 
back to the notch. < 

8. In combination, a rotatable shaft, an ele 
ment on the shaft for turning it manually, a. 
motor, a gear train connecting the motor and 
the shaft and including a friction clutch, a disc 

‘ mounted on the shaft so as to provide a lost 
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motion between them and to cause the disc to 
travel with the shaft whenever ,the vlatter is 
turned far enough in either direction to take up 
the lost motion, a'spring arm anchored at one 
end and having thereon a projection remote 
from that end'to bear on the edge of the disc 

. with considerable pressure, said 'disc containing 
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diameter than the adjacent end section and being , 
of still larger diameter inwardly from the afore 
said sections, a disc loose on said short section, 

in the edge thereof a notch into which said pro 
jection drops when brought into registration 
therewith, one side of the notch being inclined to 
lift said projection out of the notch when the 
cam is turned in one direction and to drive the 
disc ahead quickly when the disc is turned in the 
other direction until ,the projection is again 
brought back to the notch. ' . 

_ ~ ' DAVID MORRISON. 
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