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[5 7] ABSTRACT 

In a timer comprising a dial, a progress pointer rotat 
ably mounted about an axis generally perpendicular to 
the dial, a ?rst manually adjustable stop means for 
limiting movement of the progress pointer in a ?rst di 
rection, spring means for driving the pointer in the 
?rst direction, and selectively actuable means for driv 
ing the pointer in a second direction opposite to the 
first direction, there is provided an improvement in 
the manually adjustable stop means. This improve 
ment is a generally circular element having a periph 
ery and a mounting element having a periphery, 
whereby the peripheries combine to form a generally 
cylindrical joint concentric with the axis. The circular 
element carries an abutment means for limiting move 
ment of the pointer and the peripheral joint is spaced 
outwardly a substantial distance from the axis so that 
the dial and pointer may be easily viewed without ob 
struction. In addition, there is provided an improved 
progress counter having a means adjacent its hub for 
absorbing energy during impact of the pointer with the 
movable abutment. 

‘ti-“Claims, 7 Drawing Figures 
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RESET TIMER 

This invention relates to the art of electrical timers of 
the type used in controlling manufacturing processes, 
and more particularly to an improved timer for this 
purpose. 
The invention is particularly applicable for a reset 

timer of the type having a pointer indicating the set 
time of the timer and a progress pointer indicating the 
remaining time during a timing cycle, and it will be de 
scribed with particular reference thereto; however, it is 
appreciated that the invention has broader applications 
and may be used in various reset timers of the type hav 
ing a progress pointer for indicating the remaining time 
in the timing cycle. 
When process or machine operations are to be timed, 

it is somewhat common practice to use a reset timer 
which includes a front dial having two pointers. A set 
pointer is manually adjusted to set the timing cycle of 
the timer, and a progress pointer is provided to indicate 
the remaining time for a given timing cycle. The posi 
tion of the manually adjustable set pointer positions a 
stop against which the progress pointer comes to rest 
by a spring return action. When the timer is actuated 
to time a given cycle, a clutch engages a synchronous 
motor with the driving train of the progress pointer so 
that the progress pointer is driven in a direction away 
from the adjusted stop and against the spring action. 
When the progress pointer has progressed to a zero re 
maining time on the cycle, a switch is actuated to disen 
gage the motor from the progress pointer so that the 
progress pointer can be again spring returned to a posi 
tion determined by the adjusted position of the set 
pointer and its associated stop. I 
Various reset timing mechanisms for providing the 

selective driving and spring return of the progress 
pointer have been developed and are now used. The 
present invention more closely relates to the reset timer 
shown in prior U.S. Pat. application Ser. No. 165,142 
?led July 22, 1971 now U.S. Pat. No. 3,725,616. This 
prior application is incorporated by reference herein. 
When the progress pointer is spring biased into engage 
ment with the adjustable stop controlled by the set 
pointer, the inertia of the drive train for the progress 
counter causes a relatively high impact between the 
progress pointer and the stop. This may shift the stop 
and somewhat change the timing cycle. 
These difficulties have been overcome in the prior art 

by providing selective locking devices on the adjustable 
stop or by increasing the force necessary to change the 
position of the stop. These arrangements either require 
an additional mechanism or a relatively high manual 
force necessary to reset the timing cycle of the timer. 
These disadvantages have been overcome by the pres 
ent invention which relates to a reset timer wherein the 
adjustable stop is controlled by a one piece circular ele‘ 
ment that holds the stop stationary and allows easy ad 
justment. In addition, the progress pointer incorporates 
an energy absorbing structure. 

ln accordance with one aspect of the invention, the 
progress pointer has a base portion adjacent the pivotal 
axis and a tip portion at its free end. At the base por 
tion, there is provided an arcuate groove surrounding 
the axis and de?ning a connecting bridge portion which 
is on the opposite side of the axis from the tip portion 
of the pointer. In this manner, the bridge portion be 
tween the portion of the pointer ?xedly secured to the 
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drive gear train and the portion of the pointer actually ' 
carrying the tip portion form a resilient interconnection 
between these two portions of the pointer. The prog 
ress pointer is an integral plastic structure which en 
hances the resiliency of the interconnecting bridge por 
tion and reduces the weight of the pointer to reduce the 
inertia of the pointer during movement against the ad 
justable stop. 
The prior reset timers generally included a knob in 

the center of the dial which supports the manually ad 
justable stop and the set pointer. By rotating the knob, 
the stop and set pointer are changed to set the cycle 
length of the timer. This knob is journalled on the 
structure which carries the progress pointer and re 
quired an opening in the clear lens over the timer dial. 
ln addition, the stop is spaced outwardly from the 
knob, generally on the outer portion of the set pointer. 
Consequently, there is a mechanical advantage be 
tween the center hub for the knob and the stop on the 
set pointer, which would magnify the torque created by 
engagement of the progress pointer with the stop dur 
ing its spring return. To assure that the timing cycle was 
not changed, a strong frictional joint is provided or a 
positive lock is used to inhibit inadvertent movement of 
the stop by the returning progress pointer. 
The present invention overcomes these disadvan 

tages and greatly simpli?es the manual adjusting mech 
anism of a reset timer. In accordance with the inven 
tion, the manually adjustable stop means includes a 
generally circular element having a periphery and a 
mounting element having a periphery, the peripheries 
combined to form a generally cylindrical bearing joint 
concentric with the axis of the progress pointer. The 
abutment or stop means is provided on the circular ele 
ment for limiting movement of the progress pointer in 
the spring return direction. The circular element in 
cludes a wide area opening within the outer bearing 
joint to expose both the dial and the progress pointer. 
This greatly simpli?es the setting structure and pro 
vides easy reading of the dial and progress pointer. To 
indicate the position of the stop, a lens over the open 
ing inside the bearing joint may be provided with a set 
pointer outline corresponding to the position of the ad 
justable stop when the circular element is rotated to a 
selected timing cycle. 
The primary object of the present invention is the 

provision of a timer of the type having a progress 
pointer movable in a ?rst direction by a synchronous 
motor and a manually adjustable stop for limiting the 
movement of the progress pointer in the ?rst direction, 
which timer reduces the shock when the pointer en 
gages the stop and simpli?es the manually adjusting 
structure. 
Another object of the present invention is the provi 

sion of a timer of the type having a progress pointer 
movable in a ?rst direction by a spring and driven in a 
second direction by a synchronous motor and a manu 
ally adjustable stop for limiting the movement of the 
progress pointer in the ?rst direction, which timer has 
an energy absorbing progress pointer. 
Another object of the present invention is the provi 

sion of a timer as de?ned above which has a manual ad 
justing structure that reduces the tendency of move 
ment of the stop without undue friction or a special me 
chanical lock. 
Yet another object of the present invention is the 

provision of a timer as de?ned above which has a man 
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ually adjustable structure that allows clear reading of 
the dial and provides a mechanical advantage to the op 
erator in the manual setting procedure. 
These and other objects and advantages will become 

apparent from the following description taken together 
with the accompanying drawings in which: 
FIG. 1 is a pictorial view illustrating the preferred 

embodiment of the present invention; 
FIG. 2 is an enlarged cross-sectional view taken gen 

erally along line 2—2 of FIG. 1; 
FIG. 2A is a partial cross-sectional view taken gener 

ally along line 2A—~2A of FIG. 2; 
FIG. 3 is a cross-sectional view taken generally along 

line 3-3 of FIG. 2; 
FIG. 4 is a pictorial view of a progress pointer con 

structed in accordance with the present invention; 
FIG. 5 is a view taken generally along line 5-5 of 

FIG. 4; and, 
FIG. 6 is a view taken generally along line 6-—6 of 

FIG. 2. 
Referring now to the drawings wherein the showings 

are for the purpose of illustrating a preferred embodi 
ment of the invention only and not for the purpose of 
limiting the same, FIG. ll illustrates a reset timer A in 
cluding a casing 10, a mounting base 12, a manual set 
ting mechanism 20, a progress pointer 22, an adjustable 
stop 24 carried by the setting mechanism, and a set 
pointer 26. As in standard reset timers, the progress 
pointer 22 is spring returned to the stop 24 for cycling. 
Thereafter, the progress pointer is driven by a motor 
away from stop 24 toward the timed out position. 
Pointer 22 moves over an arcuate segment or sector 

and stop 24 is positioned in this segment or sector to 
limit movement of the pointer in the spring return di 
rection. The present invention relates to an improve 
ment in this type of reset timer. 

In accordance with the illustrated embodiment of the 
invention, the driving mechanism for progress pointer 
22 is constructed substantially in accordance with prior 
US. Pat. application Ser. No. l65,l42 ?led July 22, 
1971 now US. Pat. No. 3,725,616. This description is 
incorporated by reference herein. In accordance with 
this prior disclosure, there is a motor 30 connected by 
a drive shaft 32 with a clutch mechanism 34 including 
a rotatable element 40 drivingly connected to shaft 32 
and a journalled element 42 freely rotated about the 
axis of the motor drive shaft. Coil spring 44 coacts with 
a collar 46 for biasing the element 40 against clutch el 
ement 42. These elements each have a series of teeth 
40a, 42a 0 which drivingly connect elements 40, 42 
when a clutch operating solenoid 50 actuates its arma 
ture 52. A clutch arm 54 is pivoted by armature 52 for 
the purpose of engaging the clutch elements 40, 42. 
Switch 56 is a normal switch associated with the sole 
noid 50 and may be used for energizing motor 30 to ini 
tiate a cycle time when the solenoid 50 is actuated. 
Connected onto a movable clutch element 42 is an axi 
ally extending arm 60 having set screws 62, 64 adapted 
to engage sequentially operated switches 66, 68. These 
switches form the timed out point or position of the 
progress pointer 22 and can be used to de-energize so 
lenoid 50 and motor 30. In essence, the switches limit 
the progress pointer movement in the motor driven di 
rection and form a stop means for this movement. As 
so far described, the structure is substantially similar to 
the structure illustrated in the previously mentioned 
patent application. 
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4 
A gear 70 is joumalled about the motor axis and is 

connected to arm 60 by a connector 72. This gear is 
meshed with a pointer gear 80 including a stop 82 
which engages the motor shaft or clutch assembly to 
limit the maximum movement of the two gears in the 
direction which allows arm 80 to actuate switches 66, 
68. A clock type spring 84 has one end secured onto 
the mounting base 12 and the opposite end secured to 
a spring plate 85 formed integrally with gear 80. This 
spring is the return spring for the progress pointer 22 
and biases the progress pointer in the direction indi 
cated in FIGS. 1 and 3, which is the direction of move 
ment of the pointer 22 toward adjustable stop 24. Gear 
80 and plate 85 are a one piece plastic structure which 
reduces the inertia of the drive train for progress 
pointer 22. 
When clutch 34 is engaged and motor 30 is driven, 

clutch element 40 engages clutch element 42 to drive 
the arm 60 toward switches 66, 68. At that time, the 
gear 70 connected to arm 60 drives pointer gear 80 to 
rotate the pointer 22 from the adjustable stop 24 
toward the timed out position of the timer. Thereafter, 
the clutch 34 is disengaged and spring 84 rotates gear 
80 to return the pointer 22 to a position engaging ad 
justable stop 24. At the same time, spring 84 returns 
the arm 60, which is in the drive train of pointer 22, to 
its start position for a subsequent cycle. 

In accordance with the illustrated embodiment of the 
invention, the mounting base 12 is formed from a plas 
tic. To add rigidity to the structure, there is provided 
a metal plate 90 within the recess formed in the mount 
ing base. The outer surface of this metal plate includes 
the dial 92 which has a maximum range indicated by 
the numerals on the face of the dial. 

In accordance with the basic aspect of the present in 
vention, there is provided an improved mechanism for 
adjusting the position of the stop 24 to change the arcu 
ate distance travelled by the progress pointer 22 during 
the timing cycle. Although various structures could be 
used to practice the present invention, the preferred 
embodiment of the present invention includes a cup 
shaped member I60 formed of a clear plastic material 
and having an outer circular element or ring 102 termi 
nating at a circular rim 104. By turning the cup-shaped 
member 164), which carries stop 24, the cycle length of 
the timer can be changed. Only the circular element or 
ring carrying stop 24 and its rotational mounting struc 
ture is required for this aspect of the invention; how 
ever, in accordance with the preferred embodiment of 
the present invention, the cup-shaped member 100 in 
cludes a lens 106 which is formed of clear plastic and 
extends over the dial 92 so that the dial and pointer 22 
are clearly visible to an operator. The lens covers the 
opening de?ned by the ring 102 and allows an unob 
structed view of the dial 92. This improvement does not 
require a central knob which obstructs the view and re 
quires a more complicated joumalling structure. The 
set pointer 26 is hot stamped onto lens 106 with the ac 
tive side 109 of stop 24 corresponding to the tip 109a 
of the set pointer. Consequently, the set pointer formed 
in lens 106 points to the adjusted position of stop 24 at 
all times. This gives a visual representation of the cycle 
length for the timer and can be used in conjunction 
with the dial 92 for reading the adjusted cycle length of 
the timer A. Extending outwardly from rim 104 there 
is provided a stop 110, best shown in FIG. 6, that coacts 
with spaced abutments 112, 114 to limit the rotation of 
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ring W2 to an angle less than 360°. This prevents the 
setting of the set pointer to a position greater than the 
time on the dial. Stop llll? engages abutments I112, lllld 
so that the stop 24 can be adjusted between the timed 
out position and the maximum position on dial 92. 
These two positions are spaced apart a few degrees at 
the top of the dial. Referring now more particularly to 
FIG. 6, there is provided a leaf spring 11% supported 
upon spaced abutments M2, Illéll» and engaging the 
outer periphery of rim MM. This spring prevents vibra 
tion of the cup-shaped member MM) and may add 
slightly to the holding force of the ring W2 when it is 
adjusted into a selected position. 
To mount the cup-shaped member MW for rotation 

about the axis of pointer 22 and with respect to the dial 
of timer A, there is provided a bezel INT which has a 
circular, central opening engaging an outer periphery 
ring 1102. A plurality of holes I32 are used for securing 
the bezel onto mounting base 112. As shown in FIG. 2, 
the bezel includes an outer rim 11% having a square 
con?guration matching the internal opening of the 
mounting base 12. A cylindrical bearing joint is formed 
between the generally cylindrical bearing surfaces Mtllt, 
M2 which are the cylindrical surfaces that de?ne the 
opening within bezel 13b and an outer periphery for 
ring I02. Of course, the joint between the cylindrical 
bearing surfaces could be formed at various positions 
on cup-shaped member Iltltl without departing from the 
intended spirit and scope of the present invention. It is 
noted that the bearing joint for the manually adjustable 
mechanism is outwardly of the center hub W so that 
the opening within ring W2 has no mounting structure. 
An operator can grip a gripping means W? provided on 
the outer surface of ring W2 for rotation of the mem 
ber ttltt to position the adjustable stop 24. The gripping 
means could take various forms; however, in accor 
dance with the illustrated embodiment of the invention, 
it includes a plurality of serrations around the periph 
ery of ring W2. Rotating force is applied at a position 
spaced outwardly from the center of cup-shaped vmem 
ber Iltltl; therefore, there is a mechanical advantage 
gained in moving the ring MP2. Also, the clear plastic 
lens 11% allows easy vision of the dial 92 and pointer 
22, as previously mentioned. In accordance with the 
invention, the joint between bearing surface Mid, M2 
is near the outer portion of dial “92. The stop M could 
be positioned radially inwardly from the bearing joint 
at various positions on lens or wall Iltlti. In accordance 
with the illustrated embodiment, the stop M is posi 
tioned adjacent to the bearing joint. Of course, if the 
pointer 22 is long enough, the stop could be slightly 
outside the bearing surfaces. The present invention 
clearly distinguishes over the prior art wherein the 
manually adjustable setting means is a knob at the cen 
ter of the dial. Such an arrangement required a substan 
tial amount of force to move the pointer 24 and also re 
quires more friction force to prevent movement of the 
stop 2% during repetitive cycles. 

In essence, the stop 2d forms a manually adjustable 
stop and the switches or, 068 form what would be con 
sidered a somewhat ?xed stop. The cycle length is de 
?ned by the spacing between these two stop means al 
though they are not in juxtaposed relationship with 
each other. 

Referring now to FIG. 4, another aspect of the pres 
ent invention is illustrated. In accordance with this as 
pect, the progress pointer is an integral plastic structure‘ 
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a 
which reduces the inertia of the pointer. In addition, 
the pointer includes a base portion 150 having a square 
hub 152 for securing the pointer onto pointer drive 
shaft $6. A tip portion 11541 is the portion which indi 
cates the position of the pointer. This portion engages 
the stop 24} for the purpose previously described. Of 
course, the tip portion may be extended so that the stop 
can be moved outwardly a slight distance. In that case, 
the pointer itself is basically that portion of the pointer 
which can be viewed with respect to the dial and 
through lens 11%. An arcuate slot ll?tl de?nes a bridge 
1162 which is diametrically opposite to the tip portion 
1154i and allows an energy absorbing springing action 
when the tip portion of the pointer engages stop 24. In 
accordance with the preferred embodiment of the in 
vention, the bridge portion is formed in a disc shaped 
sectionv of the pointer having a thickness of approxi 
mately 0.09 inches and an outer diameter of approxi 
mately 0.75 inches. In this embodiment, slot 160 has a 
thickness of approximately 1/16 inch. The bridge por 
tion has a thickness of approximately 1/a inch. By using 
these dimensions, a suf?cient energy absorbing ar 
rangement is provided for the progress pointer 22. 
Having thus de?ned our invention, we claim: 
11. In a timer comprising a housing, a dial supported 

on said cover plate, a progress pointer rotatably 
mounted to rotate in a given plane and about an axis 
generally perpendicular to said dial, a ?rst manually ad 
justable stop means for limiting movement of said prog 
ress pointer in a ?rst direction, spring means for driving 
said pointer in said ?rst direction, and selectively actu 
atable means for driving said pointer in a second direc 
tion opposite to said ?rst direction, said manually ad 
justable stop means including a manually rotatable ele 
ment, means for mounting said element on said housing 
for rotation about said axis, means for holding said ele 
ment at any angular position with respect to said axis 
and a stop carried by said element and protruding into 
said given plane, the improvement comprising: said 
manually rotatable element includes a central opening 
concentric with said axis, a radially outwardly facing 
cylindrical surface concentric with said axis, a shoulder 
adjacent said radially outwardly facing cylindrical sur 
face, said shoulder having an axially facing ?at surface 
lying in a plane perpendicular to said axis and facing 
away from said housing, and a cylindrical flange con 
centric with said axis, facing toward said housing and 
de?ning a rearwardly facing, cylindrical bearing sur 
face concentric with said axis; said mounting means in 
cludes a cover plate having a rearwardly facing surface 
perpendicular to said axis and a circular opening de?n 
ing a radially inwardly facing cylindrical surface match 
ing said radially outwardly facing cylindrical surface 
and concentric with said axis, said radially inwardly 
facing cylindrical surface surrounding said radially out 
wardly facing cylindrical surface to de?ne a bearing in 
terface for rotatably supporting said manually rotatable 
element, and means for clamping said cover plate to 
said housing with said rearwardly facing surface of said 
cover plate engaging said axially facing ?at plate and 
forcing said rearwardly facing, cylindrical bearing sur 
face against said dial to secure said rotatable element 
in an axial direction; said stop means being an abut 
ment extending from said rotatable element into said 
given plane; and said holding means including a spring 
means supported on said housing and biased against 
said manually rotatable element. 
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2. The improvement as de?ned in claim 1 wherein 
said pointer is an integral plastic structure having a 
base portion and a tip portion, said base portion of said 
pointer including a ?rst section generally rigidly con 
nected with respect to said pointer driving means, a 
second section generally rigidly connected to said tip 
portion, and a bridge portion connecting said two sec 
tions, said bridge portion being located solely on the 
side of said axis opposite to said tip portion to provide 
a resilient connection between said sections whereby 
energy is absorbed when said pointer contacts said 
abutment on said manually movable element. 

3. The improvement as de?ned in claim 1 including 
a transparent wall covering said central opening and 
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8 
spaced axially from said progress pointer, and a set 
pointer on said transparent wall and adjacent said abut 
ment whereby the angular adjusted setting of said man 
ually adjustable element is visible. 

4. The improvement as de?ned in claim 1 including 
a second abutment extending outwardly from said man 
ually adjustable element and a third abutment ?xed 
with respect to said cover plate, said second abutment 
means having a plane of movement as said adjustable 
element is rotated and means for mounting said third 
abutment means in said plane of movement of said sec 
ond abutment means whereby said adjustable element 
can move through an arc of less than 360°. 

>l< =l< * * >i= 


