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ABSTRACT OF THE DISCLOSURE 

A timer switch assembly having a selector shaft which 
is biased to a closed circuit “on” condition by one of a 
pair of elongated switch contact wires, and which may be 
maintained in either such "on' condition or in an "auto 
matic-off” open circuit condition against this bias by a 
timer controlled latch member or in an “off” open circuit 
condition against this bias by a manually positionable 
latch member. 

Background of the invention 
This invention relates to timers, such as alarm clock 

movements, and more particularly to improved timer 
Switch mechanisms therefor for rendering such timers 
capable of actuating controlled devices, such as radios, 
alarms, electrical appliances and similar devices, at a pre 
determined time. 

It is well known in the timer control, such as “clock 
radio,' prior art to provide three-position timer switches 
having the usual “off,” “on” and “automatic-off’ posi 
tions. One well known timer switch of this type employs 
coaxially mounted gear driven rotatable latch members 
having interacting cam surfaces for causing relative axial 
movement of the latch members at a predetermined time 
for actuating a switch for a controlled mechanism. In such 
timer switches, means must be provided to translate the 
axial movement of the gear driven latch members to a 
suitable motion of a switch member for closing a pair of . 
switch contacts at a predetermined time. One such means 
known to the prior art is a torsion spring which biases a 
selector shaft and “automatic-off' control lever to their 
normal "on' position. The torsion spring is operationally 
disposed relative to the switch and timer so that when the 
timer is set in “automatic-off’ position the control lever 
is latched by one of the latch members. When the prede 
termined time is reached the interacting cam surfaces per 
mit the latch members to move relatively axially and the 
control lever is disengaged from the latch members and 
urged by the torsion spring to the “on” position for clos 
ing the timer switch contacts. This type of well known 
timer switch comprises a plurality of structural compo 
nents which causes the assembly to be relatively expen 
sive to manufacture and assemble. 

Accordingly, it is the primary object of this invention 
to provide an improved timer switch comprising a mini 
mum of parts which are readily assemblable for produc 
ing an inexpensive, yet reliable, timer switch. 

Summary of the invention 
To accomplish this object, in one form, a timer switch 

is provided which comprises: a timer, which may be a 
known clock movement mechanism; a switch; a gear 
driven rotatable latch means operationally connected to 
the timer; a selectively manually rotatable selector shaft 
for actuating the switch and movable from a central “on” 
position to an “off” position, by movement of the shaft 
in one direction of shaft rotation, and to an “automatic 
off" position, by movement in the opposite direction of 
shaft rotation; and a pair of Switch contacts forming parts 
of the switch, one of which comprises a formed resilient 
electrically conductive wire for biasing the selector shaft 
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from both the “off” and 'automatic-off positions to the central “on” position. 

Brief description of the drawings 
Other objects and further details of that which we be 

lieve to be novel of our invention will be clear from 
the following description and claims taken with the ac 
Companying drawings wherein: 
F.G. 1 is a front elevational view of the clock face of 
timer control incorporating the timer Switch of our 

invention; 
FIG. 2 is aside elevational view of the timer control, 

including the timer switch mechanism; 

tially on line 3-3 of FIG. 2, showing the timer switch 
Subass mbly in its “off" position; 
FIG. 4 is an enlarged view similar to FIG. 3, showing 

the timer switch Subassembly in its “on' position; 
FIG. 5 is an enlarged view similar to FIG. 3, showing 

ES iner Switch Subassembly in its “automatic offs posi 
1On; 
o FG. 6 is an enlarged front perspective view of the 
tner Switch shown in its “automatic-off position; 

FIG. 7 is an enlarged rear perspective view of the timer 
with Subassembly shown in its "automatic-off position; 
FIG. 8 is an enlarged side 

driven latch members and 
Ca 

elevational view of the gear 
the "automatic-off” detent 

Description of the preferred embodiment 
With particular reference to the drawings, there is il 

lustrated in FIGS. 1 and 2 an improved timer control in 
the form of a known alarm clock and, therefore, alarm 
clock nomenclature will be used to describe it. The alarm 
clock comprises a Self-starting synchronous electric mo 
tor 2, which is connected in a conventional manner to a 
known gear train 4 of the clock for driving the clock 
movement at a predetermined regulated Speed. The mo 
tor 2 is mounted upon a base plate 6 which Supports a 
Portion of the gear train in operative relation to the driv 
Ing gear of the electric motor 2. A Support plate 8 is 
Spaced from and Secured parallel to the base plate 6 for 
Supporting a portion of the gear train and a plurality of 
relatively movable coaxial concentric time indicating shafts 
(not shown) upon which are secured the usual hour, min 
ute and Second time indicating hands generally designated 
by the numeral 10, all the foregoing in a known manner. 
These hands 10 can best be seen in FIG. 1 in relation to 
the clock face 12 which has imprinted thereon in addi 
tion to the usual clock indicia, the control Setting indicia 
having relation to the improved timer switch (AUTO, 
ON, OFF) positioned so as to be adjacent the end of 
the manually operable selector shaft 14 of the timer 
Switch when the latter is assembled to the clock. The 
usual alarm setting indicator 16 disposed adjacent to the 
clock face is controlled by the Selectively manually op 
erated control Setting knob 18, which positions the usual 
alarm set cam gear 20 and is coupled to the indicator 16 
by a conventional gear set. 
Alarm Set cam gear 20 cooperates with the axially mov 

able hour hand cam gear 22, and the pair cooperate to 
comprise a timer latch wherein the gears 20 and 22 may 
be moved relatively axially at a predetermined time to 
unlatch a latched element. A projecting tab-like cam por 
tion 24, which is preferably struck from the body of the 
cam gear 20, is disposed normal thereto and projects to 
Ward the gear 22 (see FIG. 6). Cam portion 24 includes 
an abrupt axially extending edge 26 and a sloping edge 
28. The hour hand cam gear 22 has a slot 30 cut into 
its body forming an abrupt wall 32 and an inclined ramp 
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34 which may be struck therefrom. It will be readily un 
derstood by those skilled in the art that the cam gears 
20 and 22 are normally kept separated by the cam por 
tion 24, and that when the clock movement drives the 
hour hand cam gear 22 one complete revolution to a po 
sition where the abrupt cam edge 26 becomes aligned 
with the slot wall 32, at a predetermined time fixed by 
the preselected setting of the gear 20, the cam portion 
24 will enter the slot 30 enabling the cam gear 22 to be 
moved axially towards the cam gear 20. This is the un 
latching condition of the gears 20, 22. Continued roia 
tion of the hour hand cam gear 22 relative to gear 20 in 
normal operation of the clock causes the sloping edge 28 
of the projecting cam portion 24 to cooperate with the 
ramp 34 of the slot 30, to once again move the gears 
apart. Latch means for cooperating with a latchable 
switch control lever is disposed upon the cam gear 22 
and includes a hub 36 counterbored at 38 and having a 
circumferential lip 40 (see FIG. 8). The effect of the 
controlled relative axial movement of the gears 20, 22 is 
to provide for the automatic actuation of the improved 
electrical switch assembly of our invention by unlatch 
ing a Switch control lever at a predetermined time. 

In the form of the invention shown in FIGS. 3-7, 
there is provided a novel switch subassembly for opera 
tive association with the described alarm clock movement. 
The switch Subassembly comprises an elongated switch 
block 42, preferably made of moldable plastic or a like 
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electrically insulating material. The block 42 is of unique 
configuration for operatively supporting the switch ele 
ments and for supporting the selector shaft 14 for rota 
tion, and is rigidly mountable upon the frame member 8 
and spaced therefrom by the three foot members 44, 46 
and 48. Foot member 44 depends from the main portion 
of block 42 and is formed to pass through an opening in : 
the Support plate 8, and is aligned with depending foot 
member 45 which is secured to the plate 8, as by rivet 
ing, while the foot member 48 is also formed to pass 
through an opening in the support plate 8 and is offset 
from the other two members for stabilizing the mounting 
of block 42. 
The switch elements which are mounted upon block 42 

comprise two formed contact wires, a shorter wire 50 
and an elongated wire 52, each of which is provided with 
a substantially V-shaped end section 54, 54, respectively, 
for serving as switch solder terminals for conductors for 
connecting the switch in the circuit of the controlled 
device. The V-shaped sections 54, 54 are mounted upon 
the block 42, and are maintained separated by being re 
ceived in appropriate notches on opposite sides of the 
formations 56 and 58 formed at the lower end of the 
block 42 on a rearwardly facing portion thereof. A cover 
60 made of a suitable insulating material is placed over 
the V-shaped sections 54, 54 when so disposed, and is 
secured to the switch block 42 for securing the contact 
wires 50 and 52 in place. An eyelet type rivet 62 passes 
through the cover 60, the bore 63 formed through the 
foot member 46 and through an aperture formed in the 
Support plate 8, both for securing the cover 60 to the 
switch block 42 and for maintaining the switch block 
in place on the plate 8. 
The other end 64 of wire 50 is bent substantially nor 

mal to its length in a plane normal to that of its V 
shaped section 54, and is anchored in a seat 66 formed 
between formations on the switch block on an offset for 
wardly facing portion thereof. The contact wire 50 is 
approximately one-half the length of contact wire 52, 
hence the bent end 64 of contact wire 50 is located ad 
jacent the mid-point of the contact wire 52. The contact 
wire 50 is therefore rigidly mounted to form a stationary 
contact element. 
The free end 67 of the contact wire 52 extends upward 

ly to the upper end of the switch block 42, at which point 
it is positioned within the notch 68 formed in a rear 
wardly facing portion of the switch block, but it is un 
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4. 
restrained and capable of longitudinal movement therein. 

. The notch 68 is located upon the switch block at a posi 
tion for normally biasing the central portion of contact 
wire 52 against the adjacent fixed bent end 64 of the 
contact wire 50. It can be readily understood that the 
free end 67 of the wire 52 may reciprocate substantially 
longitudinally of its axis when a transverse force is exerted 
upon it causing it to be bowed away from the bent end 
64, thereby constituting wire 52 a movable switch contact 
element. 
The selector shaft 14 of the switch assembly passes 

through an opening in the support plate 8 and is posi 
tioned for selective rotation by means of an axial position 
ing pin 70, formed at its rearward end, which passes 
through and is seated in an end bearing opening 71 in 
the switch block 42. The shaft 14 is made of a nonmetal 
lic plastic material and includes an enlarged shouldered 
portion 14a larger than the opening in plate 8 through 
which shaft 14 extends which abuts the rearward side 
of the plate 8, and a flattened cam surface 72, defining 
cam edges 72a and 72b for cooperation with the contact 
wire 52 to move it out of contact with wire 50, as will 
become apparent. An “off” position latching lever 74 is 
formed integrally with shaft 14 and extends radially from 
the axis of the shaft 14. A radially extending "automatic 
off position-latching lever 76 coplanar with the lever 74 
and angularly spaced therefrom, is also formed integrally 
with shaft 14. The “automatic-off” lever 76 includes a de 
tent 78 at its free end having inclined cam surfaces 80 
and 82 for operative cooperation with counterbore lip 
40 of hub 36 to be latched or unlatched relative thereto. 
The switch block 42 further includes a detent 84 for co 
operating with latching lever 74 for maintaining the "off" 
lever 74 in its normal “off” position when it has been 
manually moved thereto. A limit post formation 86 is 
also formed on the switch block 42 for serving as a stop 
for the “off” lever 74 when the selector shaft 14 is ro 
tated to its extreme clockwise or “automatic-off’ posi 
tion. The plastic material of which the latching levers 74 
and 76 are formed allows them to flex in a direction nor 
mal to the plane of the levers during operation. This 
flexure allows the latching levers to pass over the detent 
84 and lip 40 for retaining the selector shaft 14 in 
various positions to which it is manually adjusted by 
movement of shaft 14. 

Referring now to FIG. 4, it can be seen that when the 
flattened cam surface 72 of shaft 14 is selectively dis 
posed parallel to the mid-region of the movable contact 
wire 52, electrical contact is maintained between the con 
tact wires 50 and 52, and the electrical circuit through the 
controlled device is closed. The mounting of the contact 
wires 50, 52 insures their engagement when unrestrained. 
This shaft position corresponds to the “on' condition. 
When the shaft 14 is rotated from its FIG. 4 "on' posi 

tion in a counterclockwise direction to its FIG. 3 position, 
the cam edge 72a of surface 72 engages the movable con 
tact resilient wire 52 bowing it away from the fixed 
bent end 64 of contact wire 50 and causing the "off' 
latching lever 74 to be flexed and to pass over an inclined 
wall of the detent 84. The strain produced in movable 
contact wire 52 biases the cam edge 72a clockwise, but 
the detent 84 obstructs the end of lever 74 and prevents 
clockwise movement of shaft 14. Thus the shaft is main 
tained in position corresponding to the “off” condition of 
the switch. 
With reference to FIG. 5, the selector shaft 14 is illus 

trated after having been manually moved to the "auto 
matic-off" position, the shaft having been rotated in a 
clockwise direction relative to the FIG. 3 “off” and FIG. 
4 “on” positions. Such rotation of the shaft causes the 
cam edge 72b to bow the movable contact wire 52 away 
from the fixed bent end 64 of stationary contact wire 50, 
thereby opening the switch and the electrical circuit 
through the controlled device. The shaft 14 is maintained 
in the “automatic-off" position when it has been rotated 
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sufficiently to allow the detent 78 of latching lever 76 
to be seated within the counterbore 38 of the hub 36 on 
the hour hand cam gear 22 (see FIG. 8). In order to seat 
the detent 78 in this manner, cam gears 20 and 22 must 
be separated by the cam portion 24. Rotation of the 
Selector shaft 14 causes the inclined cam surface 80 to 
ride over the circumferential lip 40 thereby flexing the 
lever 76 so that the detent 78 may snap into position in 
the counterbore 38. The resilience of the lever 76 urges 
the hour hand cam gear 22 toward alarm set cam gear 
20 So that when the portion 24 enters the slot 30 at the 
predetermined set time, the cam gear 22 will be moved 
axially toward the cam gear 20, thereby releasing the de 
tent 78 and lever 76. Since the shaft 14 is biased toward 
its central “on” position by the resilient movable contact 
wire acting on the cam edge 72b when the shaft has been 
moved to the FIG. 5 “automatic-off’ position, the shaft 
14 is Snapped counter-clockwise into its FIG. 4 central 
position upon release of the lever 76. 

It should be noted that the selector shaft 4 may be 
manually moved at any time from the “automatic-off 
position (FIG. 5) back to the central FIG. 4 “on” posi 
tion or beyond to the FIG. 3 “off” position without hav 
ing to wait for the timer mechanism to operate through 
a timed cycle to release the lever 76. This may be ac 
complished by the exertion of a counter-clockwise torque 
on the selector shaft 14 which forces the rear inclined 
cam surface 82 to ride over the lip 40. 

Having described our invention of an improved timer 
Switch, it will be readily appreciated by those skilled in 
this art that a timer switch embodying our invention is 
both simple in design, low in cost of manufacture and 
ingenious in operation. Reliability of operation is of pri 
mary concern, although ease of assembly and minimum 
cost of manufacture are also important considerations 
that are satisfied by our invention while concomitantly 
satisfying the principal requirement of reliability. 

It is to be understood that the present disclosure has 
been made only by way of example and that numerous 
changes in details of construction and the combination 
and arrangement of parts may be resorted to without de 
parting from the true spirit and the scope of the invention. 
What we claim as new and desire to secure by Letters 

Patent of the United States is: 
1. A timer Switch assembly comprising: a timing mech 

anism; latch means controlled by said timing mechanism; 
an electrical switch means including a stationary contact 
and a resilient movable electrically conductive wire con 
tact, said wire contact being mounted so as to normally 
be biased into electrical engagement with said stationary 
contact but be movable out of engagement therewith; and 
a rotatable selector shaft selectively manually controlling 
the position of said wire contact relative to said stationary 
contact, said shaft having first means disposed when said 
shaft is in a predetermined position for permitting said 
wire contact to be in electrical engagement with said sta 
tionary contact, said shaft first means being selectively 
operable for displacing said wire contact from said sta 
tionary contact upon rotation of said shaft in one direc 
tion from said predetermined shaft position whereby said 
wire contact biases, said shaft back toward its predeter 
mined position, said shaft having further means cooper 
able with said latch means for maintaining said shaft in 
a rotated position, with said wire contact displaced from 
said stationary contact for a predetermined interval of 
time determined by said timing mechanism. 

2. The timer switch assembly defined in claim 1 where 
in said first means includes a flat portion which is located 
adjacent to said wire contact and includes a cam edge at 
one side which is movable to move said wire contact out 
of engagement with said stationary contact upon rotation 
of said shaft in the said one direction. 

3. The timer switch assembly defined in claim 1 where 
in said further means includes a lever carried by said 
shaft and extending substantially perpendicular to the axis 
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6 
of said shaft and having a detent at its free end for co 
operating with said latch means for maintaining said shaft 
in such a rotated position. 

4. The timer switch assembly defined in claim 3 where 
in: Said latch means includes a first manually rotatable 
cam gear having an axial projecting portion, and a second 
cam gear having an aperture formed therein mounted in 
coaxial relationship with said first cam gear and axially 
movable with respect thereto, said second cam gear being 
rotated relative to said first cam gear by said timing mech 
anism, said projecting portion maintaining said cam gears 
Separated until said projecting portion and said aperture 
are in registry for permitting relative axial closing move 
ment of said cam gears at a predetermined time, and said 
second cam gear further including a central hub having 
a counterbore defining a circumferential lip; and said shaft 
lever detent is selectively disposable in said counterbore 
and retained therein by said circumferential lip when said 
Second cam gear is spaced from said first cam gear by 
said projecting portion and when said shaft is rotated to 
such rotated position. 

5. The timer switch assembly defined in claim 4 further 
including an electrical insulating body for carrying said 
electrical switch contacts and for locating said selector 
shaft for rotation, said body including a detent formation; 
and wherein one end of said wire contact is fixedly secured 
to said body and the other end is retained for substantially 
only longitudinal sliding motion relative to said body; 
said stationary contact includes a second wire contact hav 
ing one end fixedly secured to said body adjacent to but 
electrically insulated from said fixed end of said wire con 
tact, and having its other end bent and fixed in said body 
so that said bent end is substantially perpendicular to said 
wire contact, said wire contact being mounted to be nor 
mally biased toward and into engagement with said sta 
tionary contact; and said selector shaft includes a lever 
carried by and substantially perpendicular to the axis of 
said shaft for cooperating with said detent formation upon 
rotation of said shaft in the other direction from the pre 
determined position for maintaining said lever in a dis 
placed position when so rotated, and said wire contact 
displaced from said stationary contact until said shaft is 
selectively rotated back to said predetermined position. 

6. The timer switch assembly defined in claim 1 where 
in said latch means includes a first manually rotatable 
cam gear having an axial projecting portion; and a Sec 
ond cam gear having an aperture formed therein mounted 
in coaxial relationship with said first cam gear and axially 
movable with respect thereto, said second cam gear being 
rotated relative to said first cam gear by said timing mech 
anism, and said projecting portion maintaining said cam 
gears separated until said projecting portion and said 
aperture are in registry for permitting relative axial clos 
ing movement of said cam gears at a predetermined time. 

7. The timer switch assembly defined in claim 6 where 
in: said second cam gear further includes a central hub 
having a counterbore defining a circumferential lip; and 
said selector shaft includes a lever extending substantially 
perpendicular to the axis of said shaft, said lever having 
a detent at its free end for introduction into said counter 
bore and retention by said circumferential lip when said 
second cam gear is spaced from said first cam gear by 
said projecting portion and when said shaft is rotated to 
such rotated position. 

8. The timer switch assembly defined in claim 1 fur 
ther including an electrical insulating body carrying said 
electrical switch contacts and mounting and locating said 
selector shaft for rotation. 

9. The timer switch assembly defined in claim 8 where 
in: said electrical insulating body includes a detent for 
mation; and said selector shaft includes a lever extending 
substantially perpendicular to the axis of said shaft for 
cooperating with said detent formation for maintaining 
said lever in a displaced position when rotated and said 
wire contact displaced from said stationary contact upon 
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rotation of said shaft in a direction opposite to said one 
direction until said shaft is manually Selectively rotated 
back to said predetermined position. 

10. The timer switch assembly defined in claim 8 
wherein one end of said wire contact is fixedly secured 
to said electrical insulating body and the other end of said 
wire contact is mounted for substantially only longitudinal 
sliding motion relative to said electrical insulating body; 
said stationary contact includes a Wire having one end 
fixedly secured to said insulating body and having its 
other end bent and fixed in said electrical insulating body 
in position so that said bent end is substantially perpen 
dicular to said wire contact; and said wire contact is 
mounted so as to be normally biased in electrical en 
gagement with said stationary contact. 
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