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[57] ABSTRACT 
‘A watch having a crystal controlled watch movement 
mounted in a watch case is provided with a crystal as‘ , 
cillator circuit, internal manually operative oscillator 
circuit adjustment means located on the underside of 
the watch movement adjacent the bottom wall at‘ the 
watch case, visual time display means. and manually 
operative internal display adjustment means also lo 
cated on the underside of the watch movement adja 
cent the bottom wall of the watch case. The bottom 
wall of the watch case is provided with‘external manu 
ally operated means connected to the internal display 
adjustment means for changing the time displayed by 
the display means, and is also provided with remov 
able access means for providing access to the internal 
oscillator circuit adjustment means for ?ne tuning the 

--frequency of oscillation of said oscillator circuit. 

_ _ 5 Claims, 4 Drawing Figures 
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CRYSTAL CONTROLLED WATCH 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to crystal controlled electronic 
watches. 

2. Prior Art 

Crystal controlled electronic timepieces (for exam 
ple,>wrist watches) are well known in'the art. A typical 
timepiece comprises a crystal controlled oscillator cir 
cuit for generating a high frequency oscillating-signal, 
a divider circuit for dividing the high frequency signal 
into a lower frequency oscillating signal, visual time 
display means (for example, an array of seven-segment 

I ' light emitting diodes or liquid crystal'displays), and a 
replaceable battery for powering the electronic compo 
nents. Manually operative oscillator circuit adjustment 

- means are provided'for ?ne tuning'the frequency of os 
cillation of the oscillator circuit, and manually opera 
tive display adjustment means'a're provided ‘for chang 
ing the time displayed by the'time display means of the 
timepiece. In some timepieces, manually operative 
means are provided for energizing and/or illuminating 
the normally dark visual time display ‘means whenever 
the user wishes to known the time. In‘ the case of a wrist 
watch, these components are assembled together in a 
compact unit commonly referred to as the watch move 
ment. . ‘ , 

The watch movement is mounted in a-protective and 

O 
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decorative watch case. The watch case normally has a , 
generally tubular side wall, a transparent top wall se 
cured to the upper peripheral edge of the side wall, and 
a bottom wall secured to the lower peripheral edge of 
the side wall. The watch movement is placed within the 
case with the time display means adjacent the transpar 
ent top wall. The case is then closed, usually by screw 
ing the back wall into the side wall. The side wall is 
formed with a number of openings through which vari 
ous knobs and/or push buttons extend which connect 
with the manually operative time display and other ad 
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justment means of thewatch movement so as to permit ‘ 
the time displayed by the display means to be correctly 
set and regulated. As noted, some watch movements 
are designed so that the visual time display means will 
be illuminated only when the wearer wishes to known 
the time. In these watches the side wall of the case must 
be provided with an additional manually operated push 
button in order to illuminate the time display means. 
The need to align the manually operative display ad 
justment means and other internal components of the 
watch movement with the various knobs and/or push 
buttons in the side wall of the watch case adds consid 
erably to the difficulty and expense of assembling the 
watch. 
The profusion of knobs and push buttons protruding 

from the side wall of a conventional crystal controlled 
electronic watch detracts from the esthetically pleasing 
appearance of the watch case and contributes to the 
possibility of accidental damage to these vulnerable 
parts. Moreover, although the'watch movement is pro 
vided with internal manually operative oscillator circuit 
adjustment means, the watch can normally be fine 
turned for accuracy only by removing the movement 
from the watch case so as to provide access to the oscil 
lator circuit adjustment means. This normally requires 
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return of the watch to the manufacturer at considerable 
inconvenience and expense to the user. 
After an intensive investigation of shortcomings and 

problems of conventional crystal controlled electronic 
watch design, I have now deviced a new watch configu 
ration which eliminates the profusion of knobs and but 
tons from the sides of the watch case and also provides 
for fine tuning of the oscillator circuit without remov 
ing the movement from the case. The improved watch 
con?guration provides for great ease in the assembly of 
the watch movement and watch case and adds to the 
esthetic appearance of the watch. 

SUMMARY OF THE INVENTION 

The general type of electronic watch to which the in~ 
vention relates comprises a crystal controlled watch 
movement mounted in a watch case. The watch move 
ment has a crystal controlled oscillator circuit, manu_ 
ally operative oscillator circuit adjustment means for 
fine tuning the frequency of oscillation of the oscillator 
circuit, visual time display means, and manually opera 
tive internal display adjustment means for changing the 
time displayed by said display means. The watch case 
has a generally'tubular side wall, a generally transpar 
ent top wall, a generally circular bottom wall, and exte 
rior manually operated means mounted on the case and 
connected to the said internal display adjustment 
means. In accordance with the invention, the internal 
visual display adjustment means and the oscillator cir 
cuit adjustment means are located on the underside of 
the watch movement adjacent the bottomwall of the 
watch case. The watch case has a bottom wall that is 
provided with exterior manuallyoperated means con 
nected to the internal display adjustment means and it 
is also provided with access means for providing access 
to the'internal oscillator circuit adjustment means for 
fine tuning the frequency of oscillation of said oscilla 

_ tor circuit. 

The top wall and side wall of the watch case are ad 
vantageously permanently secured together, the bot 
tom wall being adapted to be releasably secured to the 
side wall adjacent to the lower peripherial thereof. The 
watch movement is preferably secured to the inner sur 
face of the ,bottom wall to form a unitary subassembly 
that can be readily inserted in and secured to the open 
bottom of the side wall of the watch case. The position 
ing of the internal time display and oscillator frequency 
adjustment means on the underside of the watch move 
ment permits ready alignment of the internal adjust 
ment means with the exterior manually operated ad 
justment means mounted on the bottom wall of the 
watch case. In addition, the unitary subassembly of bot 
tom wall and watch movement can'readily be inserted 
in and secured to the side wall of the watch case with 
out the need for troublesome alignment of the internal 
watch movement adjustment means with the various 
knobs and push buttons that extend through the side 
wall of conventional electronic watch cases. Other ad 
vantages of my improved watch con?guration will be 
come apparent from the following description thereof. 

BRIEF DESCRIPTION OF THE DRAWING 

The improved electronic watch configuration of the 
invention will be better understood from the following 
description in conjunction with the accompanying 
drawings of which: . - 
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FIG. v1 is a plan view of the top or face of a watch em 
bodying .the'invention, . . ‘ , _ 

_ FIG. 2 is a plan view of the bottom or back of the 
watch of FIG. 1, ~ . ‘Y I . ' ' 

. FIG. 3 ‘is a sectional view along line'3—3 of FIG. 2 
and ' 

FIG. 4 is an exploded perspective view of the watch. 

DESCRIPTION OFPREFERRED EMBODIMENT 
The principal functional components of a. crystal 

controlled electronic watch comprise a crystal oscilla 
tor circuit for generating a high frequency signal, a di 
vider circuit for dividing the high ‘frequency signal into 
a lower frequency signal, visual time display means for 
displaying the time of day in digital form, and a replace 

l5 

able battery for providing electrical energy for the elec- . 
, tronic components. Means are provided for manually 
adjusting the time displayed by the time display means, 
and means are advantageously provided for ?ne tuning 
the frequency of oscillation of the oscillator circuit. In 

' some cases,manually operative means are provided for 
activating . a special circuit that casues the normally 
dark‘ visual display meansto be illuminated whenever 
the userhwishes to._know the time. ' 
‘The crystal controlled oscillator circuit typically em 

ploys a quartz crystal that generates an 8,640 kHz sig 
nal. The divider circuit divides or reduces the high fre 

, quency signalto, usually, 1 'Hz. The visual time display 
means may comprise, ‘for example, an array ‘of seven 
segment light emitting diodes or liquid crystal displays. 
Integrated circuits of. ‘the 'complementary-symetrical 
rnetal-oxide-semiconductor (COSMOS) type- are ad 
vantageously employed. These electronic components 
are assembled together in a compact unit referred to as 
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is provided with lugs 24 for attaching a watch strap to 
the watch case. . ‘ 

In accordance with the invention, the internal-manu 
ally operative oscillator circuit adjustment means 15 
for ?ne turning the frequency of oscillation of the crys 
tal oscillator'and the internal‘manually-operative visual 
display adjustment means 16 for adjusting the time of 
day displayed by the visual display means 14- are lo 
cated on the underside of the watch movement 11 adja 
cent the bottom wall 20 of the watch case 12. In the 
embodiment shown in the drawings the manually oper 
ative oscillator circuit adjustment means 15 is provided 
with‘ a rotatable adjustment screw 26 by means of 
which the frequency of oscillation of the voscillator cir 
cuit may be tuned, and the internal manually operative 
visual display adjustment means 16' is provided with 
pressure actuated momentary contact switches'which 
control the operation of'the time display adjustment 
means in the manner hereinafter described. 
Also in accordance with the invention, the bottom 

wall v20 of the watch case is provided with exterior man 
ually operated means 28 and 29 which cooperate with 
the'internal manually operative-visual time display ad 
justment means 16 for'adjusting the time of day dis 
played by the- visual display means l4.'In the embodi 
ment shown in the drawings the exterior manually op- ‘ 
erated means 28 and Y29 comprise. a pair of, push but 
tons (labeled “S1” and “S2”‘in FIG. 2)'which are 
aligned and vin contact with the pressure actuated 
contact switches of the time display adjustment means 
16. Other types of exterior manually operated means 
can, ofcourse, be employed provided they are adapted 

’ to be mounted on the bottom wall of the watch case. 
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the watch'movment, and the watch movement-is I 
mounted in a protective and decorative watch case. All 
of .the aforementioned electronic and ‘structural com 
ponents, and their assemblytogetherin'an attractive 
‘and functional unit, vare well known in the art and do 
not comprise, in themselves, the present invention. 

' The present invention comprises-a novel configura 
tion or arrangement of the aforementioned compo 
nents which - greatly facilitates the assembly of the 
watch movement in the watch case and‘ which provides 
for convenient adjustment of both the time display 
means and the frequency of oscillation of the oscillator 
circuit without removing the movement from the watch 
case. As shown in the drawings, the watch assembly 
comprises a crystal controlled electronic watch move 
ment 11 mounted in a decorative and protective watch 
case 12. The electronic watch movement 11 is of essen 
tially conventional design in that it includes a crystal 
oscillator circuit and a divider circuit (indicated gener 
ally by reference -numeral 13), a visual time display 
means 14, manually operative oscillator circuit adjust 
ment means 15 and manually operative visual display 
adjustment means 16. The watch case 12 comprises a 
transparent (or partially transparent) top wall 18, a 
generally tubular side wall 19 and a bottom wall 20. A 
replaceable battery 21 provides electrical energy for 
the electronic components of the watch movement. 
The battery 21 is placed in position through the battery 
hatch opening 22 formed in thebottom wall, the open 
ing 22 being closed by the battery hatch closure plug 
23 as shown in FIG. 3 of the drawings. The side wall 19 
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v by the snug contact, preferably a press ?t, between the 

65 

The bottom wall 20 is also provided with access means 
30 for providing access to the internal manually opera‘ 
tive means 15 for adjusting the frequency of oscillation 
of the crystal oscillator. In the embodiment shown in 
the drawings the access means 30 comprises a screw 
plug (labeled f‘Al’fin FIG. 2) which when‘removed 
from the bottom wall 20 of the watch case provides ac-' 
cess to the adjustment screw 26 of the oscillator circuit 
adjustment means 15. _ r ‘ _ 

The top wall 18 of the watch case ‘12 is’?rmly secured 
to the upper peripheral edge of the side wall 19 of the 
watch case. The top wall 18 may be completely trans 
parent as in the case of a conventional watch crystal. 
In the embodiment shown in the drawings the top wall 
is provided ‘with a transparent window 32 disposed di 
rectly over the visual display means 14 of the watch 
movement 11, the remainder of the top wall 18 being 
decorated with an opaque or partially opaque design 
which masks the other portions of the watch movement 
from view. The bottom wall20 of the watch case is de 
signed to be removably secured (for example, by a snap 
fit or by screen threads) to the lower peripheral edge 
of the side wall 19,0f the watch case. In the embodi 
ment shown in the drawing the bottom wall is provided 
with a- vertically extending inner ?ange portion 34 
which is designed to ?t snugly within and in contact 
with the inner surface of the side wall 19 of the watch 
case. The bottom wall 20 is secured to the side wall'l9 

inner ?ange portion 34 and the inner-surface of the side 
wall 19. A gasket 35 is advantageously disposed be- 
tween facing surfaces of the side wall 19 and the bot 
tom wall 20 to provide a water resistant seal therebe~ 
tween. 
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The watch movement 11 is firmly secured to the 
inner surface of the bottom wall 20 of the watch case 
before the bottom wall is secured to the side wall 19 of 
the watch case. In the embodiment shown in the draw— 
ing the watch movement 11 is secured to the bottom 
wall 20 by means of the screws 37 which are recceived 
in the threaded boss portions 38 on the inner surface 
of the bottom wall 20. Other means for securing the 
watch movement 11 to the inner surface of the bottom 

I wall 20 may obviously be‘employed. When the watch 
movement 1 l is secured to the bottom wall 20 the exte 
rior manually operative means 28 and 29 are automati 
cally aligned with the internal manually operative vi 
sual time display adjustment means 16, and the access 
means 30 is automatically aligned with the internal 
manually operative means 15 for adjusting the fre 
quency of oscillation of the crystal oscillator. The 
watch is then assembled by inserting the watch move 
ment into the open bottom of the side wall 19 of the 
watch case and by securing the bottom wall 20 to the 
side wall as hereinbefore described. This arrangement 
eliminates the difficulty previously encountered with 
aligning the internal adjustment means of the watch 
movement with the various push buttons and knobs ex 
tending through the side wall of conventional watch 
cases and thereby greatly facilitates the assembly of the 
watch. - 

When the watch is assembled as described the time 
displayed by the visual display means 14 is adjusted by 
appropriate manipulation of the exterior manually op 
erated means 28 and 29 (push buttons “S1” and “S2”). 
The particular manipulative operations required to set 
the watch to the correct time will vary from one watch 
to another, depending on itstinternal circuitry. These 
quence of manipulative steps employed in one watch 
embodying the invention are set forth in the following 
table. 

TABLE l 

Function After 
Switch Sl Switch S2 Switch Closure 

Open Open Normal Operation. 
Open Closed Hours advance at the rate of one per 

second as long as switch is closcdl 
Closed Open Sets S2 to minutes update 
Momentarily mode. ‘ _ 

Open Closed Minutes advance at the rate of one per 
second. Minutes should be advanced 
at least I minute ahead of the actual 
time. 

Open Open When S2 is released. the watch is in a 
hold mode (not running). Seconds are 
reset to 00 automatically. 

Closed Open Watch starts running. Sl is 
Momentarily momentarily closed when the 

watch being set is synchron 
ized with an accurate time 
source. 

The word “open" in the above table means that the 
switch involved is not being depressed, and the word 
“closed” means that the switch is being depressed. 
The frequency of oscillation of the oscillator circuit 

is adjusted by removing the screw plug access means 30 
to make accessible the adjustment screw 26 of the os 
cillator circuit adjustment means 15. Clockwise rota 
tion of the screw 26 increases the frequency of oscilla 
tion while counterclockwise rotation of the screw de 
creases the frequency of oscillation of the oscillator cir 
cuit. lncident radiation from the quartz crystal oscilla 
tor can be interrogated by an electronic frequency 
counter with sufficient resolution to permit adjustment 
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6 
of the watch to an accuracy of 0.00 seconds per day, 
and this can be accomplished by a jeweler in less than 
one minute without removing the watch movement 
from the watch case. This is in marked contrast to con 
ventional watch con?gurations wherein the watch 
movement must be removed from the case in order to 
adjust the accuracy of the watch. When this adjustment 
is made with the watch movement outside the watch 
case, the frequency of oscillation of the oscillator cir 
cuit invariably changes when the movement is rein 
stalled in the watch case. This necessitates repeated re 
moval, adjustment, reinstallation and testing for accu 
racy of the watch movement to obtain a required high 
degree of accuracy. The improved watch configuration 
of the present invention eliminates this tedious and 
time consuming procedure. ’ 

I claim: ' 

1. In an electronic watch comprising a crystal con 
trolled watch movement mounted in a watch case; said 
watch movement having a crystal controlled oscillator 
circuit, manually operative internal oscillator circuit 
adjustment means for ?ne tuning the frequency of os 
cillation of the oscillator circuit, visual time display 
means, and manually operative internal display adjust 
ment means for changing the time displayed by said dis 
play means; said watch case having a generally tubular 

_ side wall, a generally transparent top wall, a generally 
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circular bottom wall, and exterior manually operated 
means mounted on the case and connected to said in 
ternal display adjustment means; the improvement 
which comprises: 

internal display adjustment means located on the un 
' derside of the watch movement adjacent the bot 
tom wall of the watch case, 

exterior manually operated means mounted on the 
bottom wall of the watch case and connected to the 
internal display adjustment means for changing the 
time displayed by said display means. 

internal oscillator circuit adjustment means located 
on the underside of the watch movement adjacent 
the bottom wall of the watch case, and 

access means mounted on the bottom wall of the 
watch case for providing access to the internal os 
cillator circuit adjustment means for fine tuning the 
frequency of oscillation of said oscillator circuit. 

2. The watch according to claim 1 in which the top 
wall is permanently secured to the side wall of the 
watch case adjacent the upper peripherial edge thereof, 
in which the bottom wall is adapted to be releasably se 
cured to the side wall adjacent the lower peripheral 
edge thereof, and in which the watch movement is se 
cured to the inner surface of the bottom wall of the 
watch case prior to securing the bottom wall to the side 
wall of the watch case. 

3. The watch according to claim 2 in which the bot 
tom wall is provided with a vertically extending inner 
flange portion, said inner ?ange portion being adapted 
to fit snugly within and in contact with the inner surface 
of the side wall of the watch case, said bottom wall 
being secured to said side wall by the snug contact fit 
of said inner ?ange portion with the inner'surface of 
said side wall. 

4. The watch according to claim 3 in which a gasket 
is disposed between facing surfaces of the side wall and 
the bottom wall to provide a water resistant seal there 
between. 

5. The watch according to claim 1 in which the ac 
cess means on the bottom wall of the watch ease com 
prises a removable screw plug. 

* >l< * * * 


