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[57] ABSTRACT 
In an instrument adapted to be worn on the wrist in- . 
cluding a power source, a display, means for illuminat 
ing or activating the display and actuating means for 
connecting the power source to the illuminating or ac 
tivating means to energize the same, the improvement ‘ 
wherein the actuating means comprises either an iner 
tia actuated switch means operative in the presence of 
a deliberate, rapid acceleration and/or deceleration of 
the wrist having a predetermined minimum magnitude 
and/or a pressure actuated switch means operative in 
the presence of pressure applied thereto by the wrist 
for momentarily connecting the power source to the 
illuminating or activating means. 

3 Claims, 6 Drawing Figures 
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ACTUATING MECHANISMS FOR WRIST 
INSTRUMENTS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to actuating mecha 

nisms for wrist instruments and, more particularly, to 
mechanisms worn on the wrist which may be actuated 
to close an electrical switch without the use of another 
hand. ‘ 

2. Description of the Prior Art 
Electronic quartz watches have become the most 

widely publicized and glamor-oriented segment of con 
temporary time keeping. Electronic quartz watches 
may be divided into two distinct categories, one being 
analog and the other being digital. Analog quartz elec 
tronic watches contain movable hands which tell time 
in a conventional manner. Digital quartz electronic 
watches presently utilize either light emitting diodes 
(LED‘s) or liquid crystal displays (LCD’s) as the mes 
sage media and each contains no moving parts. 
The advantages of digital quartz electronic watches 

over analog quartz electronic watches are numerous. 
Since they have no moving parts and no friction, they 
have a potential loss of less than ?ve seconds per year. 
Furthermore, there are no maintenance requirements 
with the exception of a periodic power cell replace 
ment. The watches are extremely simple, requiring 
minimal manual assembly by semi-skilled laborers. Fi 
nally, the unique and contemporary nature of the digi 
tal display integral'to both LED and LCD timepieces 
makes them a most pleasing change in an industry 
which has remained essentially unchanged for centu 
ries. 

In the case of a light emitting diode display, the di 
odes normally remain de-energized because the energi 
zation thereof is the greatest source of power drain and 
if the LED‘s remained illuminated, the power cells 
would have to be replaced too frequently. On the other 
hand, while liquid crystal displays are visible at all 
times, they do not have a great deal of contrast and a 
light is typically incorporated to increase the contrast 
of the display. Again, the light does not remain on at all 
times since this would represent too great a power 
drain. 
Thus, with both LED’s and LCD‘s, it is necessary to 

manually illuminate or activate same in order to see 
what time it is. The conventional approach to this prob 
lem has been to incorporate a manual switch on the 
watch housing, which switch is pressed to illuminate or 
activate the display. Unfortunately, the use of a manual 
switch, which must be activated by the hand other than 
the one on which the watch is positioned, is often in 
convenient and many times impractical or impossible. 
Thus, when driving a car, carrying packages, etc. it 
would be a substantial improvement if the watch could 
be activated without the use of two hands. While some 
consideration has been given heretofore to a solution 
to this problem, no satisfactory solution is presently 
available. 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided 
actuating mechanisms for wrist instruments which may 
be manipulated to close an electrical switch without the 
use of two hands. The present mechanisms have the ca 
pability of operating repetitively and only when de 
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sired. The present actuating mechanisms require delib 
erate movements of a type which do not normally 
occur so that the instances of unintentional activation 
of the display are minimized. 
The present actuating mechanisms are designed for 

use in instruments adapted to be worn on the wrist and 
including a power source, a display, and means for illu 
minating or activating the display, the actuating means 
being operative to connect the power source to the illu 
minating or activating means to energize same. Ac 
cording to one embodiment of the invention, the actu 
ating means comprises inertia actuated switch means 
operative in the presence of a deliberate, rapid acceler 
ation or deceleration of the wrist having a predeter 
mined minimum magnitude for momentarily connect 
ing the power source to the illuminating or activating 
means. According to another embodiment of the inven 
tion, the power source, the display and the illuminating 
or activating means are mounted in a single housing 
and the instrument includes a band, the opposite ends 
of which are connected to the housing, the band being 
positionable around the wrist and including clasp 
means opposite the housing, and the actuating means 
comprises pressure actuated switch means mechani 
cally connected to the band and operative in the pres 
ence of pressure applied thereto‘by the wrist to mo 
mentarily connect the power source to the illuminating 
or activating means. According to a still third embodi 
ment of the invention, the instrument includes both an 
inertia actuated switch means and a pressure actuated 
switch means, either one of which may be used to mo 
mentarily connect the power source to the illuminating 
or activating means. 

OBJECTS 

It is therefore an object of the present invention to 
provide actuating mechanisms for wrist instruments. 

It is a further object of the present invention to pro 
vide mechanisms worn on the wrist which may be actu 
ated to close an electrical switch without the use of an 
other hand. 

It is a still further object of the present invention to 
provide an actuating mechanism for wrist instruments 
including an inertia actuated switch means. 

It is another object of the present invention to pro 
vide an actuating mechanism for wrist instruments in 
cluding a pressure actuated switch means. 

Still other objects, features, and attendant advan 
tages of the present invention will become apparent to 
those skilled in the art from a reading of the following 
detailed description of the preferred embodiments con 
structed in accordance therewith, taken in conjunction 
with the accompanying drawings wherein like numerals 
designate like parts in the several ?gures and wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a perspective view of an electronic quartz 
watch modi?ed to include actuating mechanisms con 
structed in accordance with the teachings of the pres 
ent invention; 
FIG. 2 is a block diagram of the watch of FIG. 1; 
FIG. 3 is a rear plan view, partially broken away, of 

the apparatus inside of the housing of the watch of FIG. 
1, showing the inertia actuated switch means of the 
present invention; 

FIG. 4 is a perspective view of an alternate embodi 
ment of inertia actuated switch means; 
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FIG. 5 is a perspective view, partially broken away, 
of the clasp of the watch of FIG. 1, showing the pres 
sure actuated switch means of the present invention; 
and 
FIG. 6 is a side view, partially in section, of an alter 

nate embodiment of the watch of FIG. 1 showing a 
slightly different technique for connecting the pressure 
actuated switch means of FIG. 5 into the circuit of FIG. 
2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings and, more particu 
‘ larly, to FIG. 1 thereof, the present invention will be 
described in its preferred embodiment as being applica 
ble to an electronic quartz watch, generally designed 
10, adapted to be worn on the wrist. However, it will 
be apparent to those skilled in the'art that the present 
invention is equally applicable to any other type of in 
strument adapted to be worn on the wrist and including 
a power source which activates a display, on command. 
Watch 10 includes a housing 11 and a band 12 in 

cluding two band sections 12A and 128. First ends of 
band sections 12A and 12B are connected to opposite 
ends of housing 11, band sections 12A and 128 being 
positionable around the wrist. Band 12 also includes a 
clasp 13 connected to the other ends of band sections 
12A and 12B and being positioned opposite housing 11 
for securing band sections 12A and 12B around the 
wrist. 

Referring now to FIG. 2, positioned within housing 
11 are one or more power cells 15 which provide the 
operating power for the remaining components. Such 
components also include a quartz crystal oscillator 16 
which provides a highly stable output frequency. The 
output of oscillator 16 is applied to electronic circuitry 
17 which utilizes the accurate frequency to calculate 
time in a manner known to those skilled in the art. Both 
quartz crystal oscillator 16 and electronic circuitry 17 
receive their power from power cells 15. The output of 
electronics 17 is applied to a display 18, also shown in 
FIG. 1, so that the correct time may be displayed. 
As discussed previously, the display may consist of 

either light emitting diodes or liquid crystal display ele 
ments. In either event, the output of electronics 17 is 
applied thereto so as to select the correct time display. 
On the other hand, in the case of light emitting diodes, 
the diodes normally remain deenergized and an exter 
nal command must be given to energize same. In dis 
play 18 is a liquid crystal display and a light 19 is there 
fore associated therewith to increase the contrast of the 
display. In this case, while display 18 would remain on 
at all times, light 19 would remain off until it receives 
the external command. 
For the above purposes, watch 10 includes a timer 20 

connected to the output of power cell 15, the output of 
timer 20 being applied via an on/off switch 20' to an ac 
tuating mechanism 21. In the case of an LED display, 
the output of actuating mechanism 21 would be applied 
directly to energize such display. In the case of the 
LCD display shown in FIG. 2, the output of actuating 
mechanism 21 is applied to light 19. Manual actuation 
of mechanism 21 connects power cell 15 to light 19 for 
a time interval determined‘ by timer 20. Timer 20 is in 
cluded so that the display remains visible for a preset 
time, after which the display is extinguished. In the 
watch of FIG. 1, there is provided a manually operable 
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4 
pushbutton switch 22 functioning, as will be described 
more fully hereinafter, when manually depressed, to 
illuminate light 19 in place of using the actuating mech 
anism. On/Off switch 20' permits the actuating mecha 
nism 21 to be cut out of the circuit when it is not de 
sired to use the same. 

Referring now to FIG. 3, housing 11 may have posi 
tioned therein a thin, non-conductive, disc-shaped 
member 25 for supporting the components described 
hereinabove. Thus, member 25 may have a pair of cavi 
ties 26 for receipt of power cells 15. For purposes of ex 
planation, power cells 15 are of a type in which the en 
tire back 27, the perimeter 28 and the outer portion 29 
of the front thereof forms a ?rst terminal whereas the 
central portion 30 of the front thereof forms the second 
terminal. Portions 27-29 of power cells 15 are electri 
cally connected directly to housing 11 which is electri 
cally conductive and forms the ?rst terminal of the 
electrical circuit. 

Portion 30 of power cells 15 is shown schematically 
in FIG. 3 as being connected via a lead 32 to timer 20 
which is connected via a second lead 33 to light 19 for 
display 18. The other side of light 19 is connected to 
another lead 34 so that contact between lead 34 and 
housing 11 will complete the electrical circuit shown in 
FIG. 2 for energization of light 19. 
According to conventional practice, watch 10 in 

cludes a terminal 35 positioned at the base of a bore 36 
in member 25. Switch 22, an elongate, generally cylin 
drical member which is mechanically and electrically 
connected to housing 11, extends into bore 36 but is 
normally biased by conventional means (not shown) so 
as to be spaced from terminal 35. Terminal 35 is con 
nected to lead 34 in a manner to be described more 

fully hereinafter. Accordingly, when button 22 is de 
pressed, and brought into contact with terminal 35, ter 
minal 35 is connected to housing 11, thereby complet 
ing a circuit to portions 27-29 of power cells 15. 
According to the embodiment of the present inven 

tion shown in FIG. 3, lead 34 may be connected to por 
tions 27—29 of power cells 15 by means of an inertia ac 
tuated switch means, generally designated 40. Switch 
means 40 includes an electrically conductive, movable 
contact 41, one end of which is connected to terminal 
35 and the other end of which is positioned closely ad 
jacent to but spaced from perimeter 28 of one of power 
cells 15. More speci?cally, member 25 typically has an 
additional cavity 42 therein in which quartz crystal os 
cillator 16 is mounted. Member 25 has an additional 
bore 43 positioned therein, bore 43 intercepting one of 
cavities 26 and cavity 42. Contact 41 may be a thin, 
metal, leaf spring, one end of which is made integral 
with or connected to terminal 35 and the body of which 
extends into and around cavity 42, the other end 44 of 
contact 41 extending into bore 43, adjacent to but 
spaced from power cell 15. Furthermore, lead 34 may 
be connected to contact 41 at any convenient place 
along the length thereof. In this manner, the entire 
length of contact 41 forms a continuation of terminal 
35 and it is only necessary for any portion of contact 
41 to touch housing 1 1 or one of portions 27-29 of one 
of power cells 15 to complete the before-described 
electrical circuit. It should be noted, however, that os 
cillator 16 is surrounded by a dielectric sleeve 48 to 
prevent electrical contact with contact 41. 
Member 25 has a still further bore 45 therein which 

connects with bores 36 and 43. Positioned within bore 
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45 is a movable hammer means 46. Hammer means 46 
may be en elongate, generally cylindrical member hav 
ing rounded ends and a diameter slightly smaller than 
that of bore 45 so that it is freely movable therein. One 
end of bore 45 is sealed by terminal 35 whereas the 
other end of bore 45 faces end 44 of Contact 41. 

In operation, inertia actuated switch means 40 is op 
erative in the presence of a deliberate, rapid accelera 
tion and/or deceleration‘of housing 11 having a prede 
termined minimum magnitude for momentarily con 
necting lead 34 to power cells 15 to complete the elec 
trical circuit between power cell 15 and light 19 or dis 
play 18. For this purpose, spring 41 is normally biased, 
by adjusting the con?guration thereof, so as to be 
spaced from perimeter 28 of cell 15, in between cell 15 
and movable hammer means 46. By adjusting the thick 
ness and stiffness of contact 41, no practical amount of 
inertia will cause movement of end 44 thereof into 
contact with perimeter 28 of cell 15. Furthermore, 
hammer means 46 would be selected so that its weight 
alone is insufficient to move end 44 of spring 41 into 
contact with perimeter 28 of power cell 15. These fac 
tors prevent switch means 40 from being unintention 
ally actuated in the presence of normal movements of 
the wrist. ’ 

On the other hand, movable hammer means 46 
should have a sufficient density so that in the presence 
of an acceleration or deceleration of predetermined 
minimum magnitude in the direction of the longitudinal 
axis of hammer means 46, hammer means 46 strikes 
end 44 of contact 41, driving end 44 into contact with 
perimeter 28 of cell 15, as shown in phantom in FIG. 
3. Such an acceleration or deceleration of predeter 
mined minimum magnitude can be caused by a ?icking 
of the wrist, not a naturally occurring movement, so 
that switch means 40 is actuated only when desired and 
with a minimum of undesired occurrences. Switch 20' 
of FIG. 3 can be used to de-actuate the means 40 dur 
ing periods of unusual physical exertion, such as when 
participating in a sports event. In the speci?c embodi 
ment of FIG. 3, switch 20’ is schematically shown in 
lead 33 between the actuating means and power source 
second terminal 30. 
Contact 41 and hammer means 46 may be made from 

any suitable materials. Contact means 41 must be elec 
trically conductive and a suitable material is silver. 
Since hammer means 46 should have a high mass in 
spite of its small size, suitable materials are tungsten 
and brass. 

Inertia actuated switch means 40 of FIG. 3 was de 
signed primarily to render it compatible with existing 
electronic quartz watches. However, if such limitation 
is neglected, a more generalized con?guration for an 
inertia actuated switch means is shown in FIG. 4, such 
switch means being generally designated 50. More spe 
cifically, inertia actuated switch means 50 includes an 
electrically conductive housing 51 having a generally 
trapezoidal shape. Switch means 50 includes a first 
electrical terminal 52 electrically connected to housing 
51 and a pair of second electrical terminals 53 and 53’ 
which are electrically insulated from housing 51. Elec 
trical leads 54, 55, and 55’ permit connection to termi 
nals 52, 53, and 53'. respectively. Switch means 50 also 
includes an electrically conductive, movable contact 
56 which may be a leaf spring, one end of which is me 
chanically and electrically connected to housing 51 and 
the body of which extends through the center of hous 
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ing 51 so as to be spaced from both terminals 53 and 
53'. The free end of movable contact 56 may have elec 
trically conductive weights 57 on opposite sides 
thereof, positioned so as to contact terminal 53 or 53’ 
as contact 56 moves from one side of housing 51 to the 
other. 

In operation, the combination of spring 56 and 
weights 57 would have the same operating characteris 
tics as contact 41 and hammer means 46 of switch 
means 40. Thus, in the presence of a deliberate, rapid 
acceleration and/or deceleration of housing 51 in one 
of the opposed directions of arrows C, one of weights 
57 will be moved into contact with one of terminals 53 
or 53’ completing an electrical circuit between lead 54 
and one of leads 55 or 55’, which would normally be 
connected together. A particular advantage of switch - 
means 50 is that it operates in the presence of an accel 
eration or deceleration in either of two opposed direc 
tions whereas switch means 40 operates in the presence 
of a suitable force in only one direction. 
Referring now to FIGS. 1, 3 and 5, actuating mecha 

nism 21 may include, in addition to or instead of switch 
means 40 or 50, a pressure actuated switch means, gen 
erally designated 60, connected to clasp 13 or one of 
band sections 12A or 12B, and being operative in the 
presence of pressure applied thereto by the wrist to mo 
mentarily complete the circuit between power cell 15 
and display 18 or light 19. More specifically, lead 34, 
shown in FIG. 3, may be connected to a jack socket 61 

0 mounted in member 25, jack socket 61 being operative 
to receive a jack plug 62 connected to one end of an 
electrical lead 63. As shown in FIGS. 1 and 5, electrical 
lead 63 runs along one of band sections 12A or 12B, 
either internally or externally thereof, and the other 
end thereof is connected to switch means 60. 

Recalling that it is only necessary to connect lead 34 
to housing 11 in order to complete the electrical circuit 
between power cell 15 and display 18 or light 19, the 
same result is achieved by connecting electrical lead 63 
to clasp 13 or band 12 since all such elements are typi 
cally made from metal, are electrically conductive, and 
are connected to housing 11. Thus, positioned on the 
inside surface of electrically conductive clasp 13 is a 
strip of dielectric tape 64 having a window 65 in the 

- center thereof. Positioned on top of dielectric tape strip 
64, above window 65, is a metallic terminal 66 which 
is connected to electrical lead 63, at 67. A further strip 
of dielectric tape 68 covers the entire assembly. 

In operation, dielectric tape strip 64 maintains a 
small space between the inner surface of clasp 13 and 
terminal 66. On the other hand, the spacing is small 
enough that when pressure is applied to terminal 66, in 
a direction to urge it towards clasp 13, such as may be 
exerted by pressing clasp 13 between the wrist and a 
rigid support surface, terminal 66 readily ?exes 
through window 65 and into contact with the inner sur~ 
face of clasp 13. In this manner, a connection is com 
pleted from portions 27-29 of power cells 15 through 
housing 11, band 12, clasp 13, terminal 66, electrical 
lead 63, jack members 61 and 62, electrical leads 
32-34, light 19, and timer 20 to portion 31 of power 
cell 15 to activate light 19 in the manner described pre 
viously. 
Referring now to FIG. 6, there is shown a technique 

for connecting pressure actuated switch means 60 to 
housing 11 which eliminates the necessity for an elec 
trical lead 63 between housing 1 1 and switch means 60. 
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More speci?cally, while band section 12B remains 
electrically connected to housing 11, band section 12A 
is electrically insulated both from housing 11 and from 
band section 128. This may be achieved by connecting 
one end 70 of band section 12A to an electrically insu 
lating pin 71, the opposite ends of which are connected 
to housing 11, and by positioning an insulating washer 
73 between each side of end 70 of band section 12A 
and housing 11 to complete the electrical insulation. 
Thereafter, lead 34 of FIG. 3 may be connected to one 
end of a spring 74, the body of which is mounted in but 
electrically insulated from housing 11. On the other 
hand, the other end of spring 74 rests against end 70 of 
band section 12A so as .to complete an electrical con 

nection between lead 34 and electrically conductive 
band section 12A. 
At the other end of band section 12A, clasp 13 would 

be an electrically insulating member so as to normally 
prevent contact between sections 12A and 128. On the 
other hand, connection could be made through window 
65 and terminal 66 as described-previously. Thus, in 
the presence of a pressure applied to switch means 60, 
band sections 12A and 12B are electrically connected, 
completing the circuit from electrical lead 34 to hous 
ing 1 l and portions 27-29 of power cells 15 to actuate 
light 19, described previously. 
While the invention has been described with respect 

to the preferred physical embodiments constructed in 
accordance therewith, it will be apparent to those 
skilled in theart that various modi?cations and im- _ 
provements may be made without departing from the 
scope and spirit of the invention. Accordingly, itis to 
be understood that the invention is not to be limited by 
the speci?c illustrative embodiments, but only by the 
scope of the appended claims. In this respect, the term 
‘_‘illuminating" when used is meant to include “activat 
ing" such as used with LED’s as well as illuminating the 
liquid crystals as‘ described herein. 
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I claim: 
1. ln a timepiece adapted to be worn on the wrist and 

including a power source having ?rst and second elec 
trical terminals, a display, means for illuminating said 
display, and actuating means for connecting said power 
source to the illuminating means to energize same, the 
improvement wherein said actuating means comprises: 

inertia actuated switch means including a movable 
contact; spring said movable contact being de 
signed and mounted to be biased out of contact 
with said ?rst terminal, said illuminating means 
being connected between said movable contact 
and said second terminal so that engagement of 
said ?rst terminal by said movable contact com 
pletes a circuit from said power source through 
said illuminating means; and 

movable hammer means, said movable contact being 
positioned between said movable hammer means 
and said ?rst terminal, said hammer means being 
adapted to move said movable contact into engage 
ment with said ?rst terminal in the presence of a 
deliberate rapid acceleration and/or deceleration 
of said wrist having a predetermined minimum 
magnitude. 

2. In a timepiece according to claim 1, the improve 
ment wherein the weight of said hammer means is in 
suf?cicnt to move said movable contact into contact 
with said ?rst terminal in the absence of an accelera 
tion or deceleration thereof in the direction of move 
ment thereof in excess of said predetermined minimum 
magnitude. 

3. In a timepiece according to claim 1, an On/Off 
switch connected between said power source and actu 
ating means for breaking the connection between said 
movable contact and said second terminal when it is 
desired not to use said inertia actuated switch means. 

* * >l< =l< * 


