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DUAL ILLUMINATION WATCH FACE, AND ASSOCIATED METHODS

BACKGROUND

[0002] For many of those who wear watches, being able to read them in the dark 1s a
major factor in deciding which watch to buy. The majority of watches made do not glow in
the dark; of those that do, the length of time and brightness of the glow 1s dependent on the
technology employed by the watchmaker. An alternate technology uses battery power to
illuminate the watch dial when a button is pushed. However, since each use takes power from
the battery, battery life is reduced.

[0003] Today’s glow-in-the-dark watches use two basic means to achieve
luminosity: a) the application of a phosphorescent material, such as Super-LumiNova®
to the hands, dial and indices; and b) the use of tritium gas tubes. The use of phosphorescent
material is the more popular method of providing luminescence, although there are pros and
cons to both technologies.

[0004] Phosphorescent material works like a “light battery” that has to be “charged”
before it outputs light energy. When you charge the phosphorescent material by light
(sunlight or artificial light), the matenal’s electrons are lifted to a higher quantum level. The
stronger the activation light and the longer the exposure, the more electrons are lifted. In the
dark, these lifted electrons return to previous energy levels, releasing energy in the form of
light. Viewed in the dark, the luminosity of phosphorescent matenial 1s brightest at the
beginning and then dies down until 1t eventually loses all its visible bnghtness.

[0005] In watches that use trittum (officially, gaseous tritium light source or GTLS),

glass tubes holding tritium gas are placed within the watch. These tubes are made of
borosilicate glass, which i1s temperature resistant. A coating of phosphorous material is
applied to the inside of the tubes, which are then evacuated, filled with trittum gas and sealed.
The level of brightness of these tubes 1s determined by the pressure of trittum in the tube,
which 1s determined by the amount of trittum gas pfesent (from 0 to 2.5 bar of gas).

Although tritium has a half-life of twelve and a half years, a trittum gas tube is considered to

have an operational luminosity between four to six years before its output level drops to
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below 50% of its original output level. When viewed in the dark, the lummosity ot a tritium
gas tube 1s lower than the mmtial 1urﬁinosity of the phosphorous matenal, but remains constant
over a larger period.

[0006] Each method of luminescence is selected based upon need. Tritium 1s used in
areas where it’s imperative that a timepiece be visible in total darkness, regardless of the
availability of a light source. Phosphorescent material is used for all other applications, where

luminescence is required only for a short period of time within a dark environment.

SUMMARY

[0007] In an embodiment, a dual illumination watch face includes a tritium gas tube
coupled with at least one of a dial, minute hand or hour hand of the watch face, and
phosphorescent material disposed with at least one of the dial, minute hand and hour hand.

| [0008] In another embodiment, a dual illumination watch face has a tritium gas tube
coupled with a dial, minute hand or hour hand of the watch face, and phosphorescent material
disposed with an exterior surface of the tritium gas tube such that light emitted by the tritium
gas tube is visible through one or more windows formed by the phosphorescent matenal.

[0009] In another embodiment, a method for manufacturing a dial for a dual
illumination watch face includes forming a dial with one or more cutouts for trittum gas
tubes, the width of each cutout smaller than a maximum width of the associated trittum gas
tube. One or both of a color and a texture 1s applied to the dial. Phosphorescent material is
applied to the dial and the associated tritium gas tube is inserted into the front of each cutout.

The tritium gas tube 1s affixed in place from the rear of the dial.
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In accordance with another embodiment, there is provided a dual
llumination watch face, comprising: a first tritium gas tube coupled with at least one
of a dial, minute hand and hour hand of the watch face; and a first phosphorescent
material disposed with at least one of the dial, minute hand and hour hand, wherein a
visible area of the first phosphorescent material and a visible area of the first tritium
gas tube are selected such that the intensity of light output by the visible areas of the
first phosphorescent material and tritium gas tube of the watch face continuously
exceeds particular levels of a sensitivity threshold over time of a human eye when

transitioning from a light environment to a dark environment.

In accordance with another embodiment, there is provided a dual
llumination watch face, comprising: a tritium gas tube coupled with a dial, minute
hand or hour hand of the watch face; and phosphorescent material disposed with an
exterior surface of the tritium gas tube; wherein light emitted by the tritium gas tube is
visible through one or more windows formed by the phosphorescent material, and is
not transmitted in directions of areas of the exterior surface blocked by disposed

phosphorescent material.

In accordance with another embodiment, there is provided a method for
manufacturing a dial for a dual illumination watch face, comprising: forming a dial with
one or more cutouts for tritium gas tubes, the width of each cutout smaller than a

maximum width of the associated tritium gas tube; applying one or both of a color and
a texture to the dial; applying a phosphorescent material to the dial; inserting the
assoclated tritium gas tube into the front of each cutout; and affixing the tritium gas

tube In place from the rear of the cutout.
BRIEF DESCRIPTION OF THE FIGURES

[0010] FIG. 1 shows one exemplary dual illumination watch face with

tritium gas tubes and phosphorescent material.
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[0011] FIG. 2 shows a graph of luminosity plotted against time for light
emitted by tritium gas tubes and the phosphorescent material of the watch face of

FIG. 1 after transitioning from a light to a dark environment.

[0012] FIG. 3 illustrates construction of minute, hour and second hands

of the dual illumination watch face of FIG. 1.

[0013] FIG. 4 shows a top view and a cross-section through the minute

hand of the dual illumination watch face of FIG. 1, in an embodiment.

2b
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[0014] FIG. 5 illustrates construction of the dial of the dual illumination watch face
of FIG. 1.
[0015] FIG. 6 shows a top view and a cross section through an alternate construction

of the minute hand of the dual illumination watch face of FIG. 1, in accord with an

embodiment.

[0016] FIG. 7 shows a dual illumination watch face formed with a dial, a minute
hand, an hour hand and a second hand, in accord with an embodiment.

[0017] FIG. 7A shows a partial watch face with two tritium gas tubes at the twelfth

hour location.

[0018] FIG. 8 is a flowchart illustrating one exemplary process for manufacturing a
dial with dual 1llumination.
[0019] FIG. 9 is a flowchart illustrating one exemplary process for manufacturing

watch hands with dual illumination.
[0020] FIG. 10 shows a side view of a tritium gas tube partially coated by an
externally-applied phosphorescent material, in accord with an embodiment.

[0021] FIG. 11 shows a cross-section through the trittum gas tube and

phosphorescent material ot FIG. 10.
[0022] FIG. 12 shows a top view of the tritium gas tube and phosphorescent material

of FIG. 10.
[0023] FIG. 13 shows a top view of a tritium gas tube with a phosphorescent

material applied to an exterior surface of the tube in a pattern, according to an embodiment.

DETAILED DESCRIPTION OF THE FIGURES

[0024] FIG. 1 shows one dual illumination watch face 100. Dual illumination watch
face 100 is formed of a dial 101 with twelve hour markings 102, a minute hand 104, an hour
hand 106 and a second hand 108. Dial 101 may be pressed out of a copper sheet or other
material. Each hour marking 102 has a coating of phosphorescent material 110 such that 1t
glows when moved from a light environment to a dark environment. In one embodiment,
phosphorescent material 110 is Super-LumiNova®. Dial 101 also has four tritium gas tubes
116, 118, 120 and 122 that are positioned adjacent each of the twelve, three, six and nine
markings 102, respectively. Minute hand 104 has a coating of phosphorescent material 112
at one end and a tritium gas tube 124 positioned along a mid-portion of minute hand 104,

such as shown. Hour hand 106 has a coating of phosphorescent material 114 at one end and a
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tritium gas tube 126 positioned along a mid-portion of hour hand 106, such as shown. Second
hand 108 has a coating of phosphorescent material 115 at one end. Phosphorescent material
110, 112, 114 and 115 is applied to a thickness of between 0.2 and 0.25mm, although thicker
and thinner layers may be made without departing from the scope hereot.

[0025] Tritium gas tubes 116, 118, 120, 122, 124 and 126 continuously generate
low-level light over their operational life, without requiring exposure to light. In darkness
(and after exposure to light), areas coated with phosphorescent material, i.e., phosphorescent
material 110, 112, 114 and 115, emit light that is brighter than the light emitted by tritium gas
tubes 116, 118, 120, 122, 124 and 126; however, the intensity of light emitted by
phosphorescent material 110, 112, 114 and 115 reduces with time.

[0026] In particular, FIG. 2 shows a graph 200 of luminosity plotted against time for
light emitted by tritium gas tubes 116, 118, 120, 122, 124 and 126, shown as line 204, and
phosphorescent material 110, 112, 114 and 115, shown as line 202, of dual illumination
watch face 100 (FIG. 1) when placed in a dark environment and after exposure to a light
source. Line 206 illustrates how a human eye adapts after transitioning from a light
environment to a dark environment. Over time, sensitivity of the human eye increases

enabling it to sense lower levels of light until a maximum sensitivity 1s reached, as shown by

line 206.

[0027] Ilustratively, at an initial time 208, dual illumination watch face 100 and a
human eye transition from a light environment to the dark environment. As shown by line
202, the phosphorescent material has a high initial luminosity above the sensitivity threshold
of the human eye shown in line 206. However, over time, the luminosity of the
phosphorescent material decreases until it drops below the sensitivity level ot the human eye
at time 214.

[0028] Line 204 of graph 200 shows a constant luminosity level of tritium gas tubes
116, 118, 120, 122, 124 and 126. Since the sensitivity threshold of the human eye is initially
higher than the light output from the tritium gas tubes, these tubes are not initially visible to
the human eye. However, as the human eye adapts to the dark environment, its sensitivity
level increases, and at time 210 the tritium gas tubes become visible and remain visible to the
human eye after time 214 (whereinafter the phosphorescent material loses visibility). At a

certain time 212, the phosphorescent material and the tritium gas tubes have an equal

luminosity, as shown.
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[0029] Thus, the use of tritium gas tubes 116, 118, 120, 122, 124 and 126 and
phosphorescent material 110, 112, 114 and 115 results in a highly visible dual illumination
watch face 100 when transitioning from a light environment to a dark environment. Tritium
gas tubes 116, 118, 120, 122, 124 and 126 are for example formed by suspending a
phosphorescent material in alcohol and forcing the solution inside the tubes. The
phosphorescent material adheres to the insides of the tubes. The alcohol is drained from the
tubes, and the tubes are dried. Tritium gas is introduced into the tubes and sealed therein.
The phosphorescent material within Tritium gas tubes 116, 118, 120, 122, 124 and 126 1s not
numerically referenced herein. Phosphorescent material that is numerically referenced herein
is applied to watch parts (e.g., hands or hour markings, see phosphorescent material 110, 112,
114, 115) or to exterior surfaces of Tritium gas tubes already manufactured with internal
phosphorescent material and Tritium gas.

[0030] FIG. 3 illustrates construction of minute hand 104, hour hand 106 and second
hand 108 of dual illumination watch face 100, FIG. 1. Minute hand 104 is formed with a
cutout 310 for phosphorescent material 112, a cutout 312 for mounting tritium gas tube 124,
and a cutout 314 for mounting hand 104 to watch face 100. The width w¢ of cutout 312 1s
slightly smaller than a maximum width of tritium gas tube 124 (e.g., maximum tube width
wr, which may also be the diameter of the tritium gas tube, as shown in FIG. 11), such that
when inserted into cutout 312 from the front, two-thirds of tritium gas tube 124 remains
above minute hand 104, for example. A surface 305 of hand 104 may be coated in a colored
and/or metallic material. Phosphorescent material 112 is then applied to the reverse (1.¢., non
visible) side of cutout 310. See, e.g., FIG. 4, described below. Viscosity of phosphorescent
material 112 causes cutout 310 to be filled and yet keeps material 112 from dripping out of
cutout 310. Multiple coats of phosphorescent material 112 may be applied until a desired
thickness is reached, each coat being cured before application of the next. Thus, luminosity of
phosphorescent material 112 shows through cutout 310. After phosphorescent material 112
has cured, tritium gas tube 124 is inserted into the front side of cutout 312 and then fixed in
place via the reverse side of cutout 312, for example by use of adhesive tape. See FIG. 4.

[0031] Similarly, hour hand 106 is formed with a cutout 316 for phosphorescent
material 114, a cutout 318 for mounting tritium gas tube 126, and a cutout 320 for mounting
hand 106 to dual illumination watch face 100. Cutout 318 is slightly smaller than tritium gas
tube 126, such that when inserted into cutout 318 from the front, about two-thirds of trittum

gas tube 126 remains above hour hand 106. For example, the width of cutout 318 (not
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shown, see, e.g., width w¢ of cutout 312) is less than a maximum tube width (e.g., width wr,
shown with respect to tube 1002 in FIG. 11) of tritium gas tube 126. It will be appreciated
that the maximum width of trittum gas tube 126 may be the diameter of gas tube 126. A
surface 307 of hand 106 may be coated in a colored and/or metallic material. A
phosphorescent material 114 is then applied to a reverse (i.e., non-visible) side of cutout 316.
Viscosity of phosphorescent material 114 causes cutout 316 to be filled and yet keeps
material 114 from dripping out of the cutout prior to curing. Multiple coats of phosphorescent
material 114 may be applied until a desired thickness is reached, each coat being cured betore
application of the next. Thus, luminosity of phosphorescent material 114 shows through
cutout 316. After phosphorescent material 114 has cured, tritium gas tube 126 is inserted into

the front side of cutout 318 and then fixed in place via the reverse side of cutout 318, for

example by use of adhesive tape.

[0032] Similarly, second hand 108 is formed with a cutout 322 for phosphorescent
material 115 and a cutout 324 for mounting hand 108 to dual illumination watch tace 100. A
surface 309 of hand 108, excluding cutout 322, may be coated in a colored and/or metallic
material. A phosphorescent material 115 is then applied to a reverse (i.e., non-visible) side ot
cutout 322. Viscosity of phosphorescent material 115 causes cutout 322 to be filled and yet
keeps material 115 from dripping out of the cutout before curing. Multiple coats of
phosphorescent material 115 may be applied until a desired thickness 1s reached, cach coat
being cured before application of the ‘next. Thus, luminosity of phosphorescent material 115
shows through cutout 322.

[0033] FIG. 4 shows a top view 400 and a cross section 401 (at line A-A of top view
400) through minute hand 104, FIG. 1. Cross section 401 shows tritium gas tube 124 inserted
into a front side 128 of cutout 312 of minute hand 104 and phosphorescent material 112
applied to a reverse side of cutout 310. It will be appreciated that hour hand 106 may also be
fitted with tritium gas tube 126 and treated with phosphorescent material 114, in the manner
depicted with respect to minute hand 104 in FIG. 4. Likewise, second hand 108 may be
treated with phosphorescent material 115 in the same manner in which minute hand 104 is
shown treated with phosphorescent material 112.

[0034] FIG. 5 shows construction of dial 101 of dual illumination watch face 100,
FIG. 1. Dial 101 may be made of brass or copper and may be formed by one or more of
stamping, etching and engraving. Dial 101 has four cutouts 504, 506, 508 and 510,
corresponding to locations of tritium gas tubes 116, 118, 120 and 122. The width of each

0
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cutout is slightly smaller that the maximum width (see width wr, FIG. 11) of the associated
tritium gas tubes 116, 118, 120 and 122, such that about two-thirds of each tritium gas tube
remains above dial 101 when inserted into cutouts 504, 506, 508 and 510 from the tfront.
Areas 514 of a surface 503 of dial 101 are coated with a white material (e.g., white paint) and
remaining surface 503 (i.e., excluding areas 514) may then be coated with a colored and/or
metallic material. Phosphorescent material 110 may then be applied to areas 514, over the
white material, to provide additional luminosity to areas 514. Multiple coatings ot
phosphorescent material 110 may be applied to areas 514, curing each coating before
application of the next, to achieve a desired thickness of phosphorescent material 110.

[0035] Tritium gas tubes 116, 118, 120 and 122 are then inserted into the front sides
of cutouts 504, 506, 508 and 510 and fixed in place from the reverse side of cutouts 504, 506,
508 and 510, respectively. In one example, a 3M tape is used to secure tubes 116, 118, 120
and 122 to dial 101 by its application to the rear of dial 101. In one embodiment, trittum gas
tube 116 emits a different color light from tritium gas tubes 118, 120 and 122, thereby
allowing the user to determine orientation of dual illumination watch face 100 even when the
watch is not being worn. For example, tube 116 may emit an orange light and tubes 118, 120
and 122 may emit a green light; other color combinations are within the scope of this
disclosure.

[0036] In an embodiment, each of areas 514 are formed as numbers 1-12 1n a large
and easily readable font. Thus, individual numerical positions on dial 101 are discernable in
light or dark conditions.

[0037] This manufacturing process may be performed in two stages, such as in the
following description. For example, dial 101 is first stamped with cutouts 504-512 and any
coloring and/or texturing is applied to the front of the dial. The white material is then applied
to areas 514 using a process of masking and spraying, and cured. One or more coatings of
phosphorescent material 110 are then applied to areas 514 on top of the cured white materal.
Tritium gas tubes 116, 118, 120 and 122 are then inserted into the front sides of cutouts 504,
506, 508 and 510, and affixed in place using 3M tape on the rear of dial 101. Hands 104-108
are created with cutouts 310, 312, 314, 316, 318, 320, 322 and 324 and then colored and/or
textured. For example, these hands are stamped out of a sheet of copper or other material and
painted with a desired finish. Cutouts 310, 316 and 322 are then coated, from the rear, with
phosphorescent materials 112, 114 and 115, respectively. Multiple coats of phosphorescent
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materials 112, 114 and 115 may be applied. Tritium gas tubes 124 and 126 are then inserted
into cutouts 312 and 318 from the front and affixed from the rear using tape, for example.

[0038] Dial 101 and hands 104, 106 and 108 are then assembled to form dual
illumination watch face 100 using an appropriate movement (the controller or mechanism to
drive hands 104, 106 and 108). Although tritium gas tubes are shown on minute hand 104,
hour hand 106 and dial 101 of watch face 100, more or fewer tritium gas tubes may be used
without departing from the scope hereof. For example, where a high torque movement 1s
employed, a tritium gas tube may also be fitted to second hand 108.

[0039] FIG. 6 shows a top view 600 and a cross section 601 (taken at line A-A of
view 600) though a minute hand 604, illustrating an alternate embodiment of minute hand
104, FIG. 1. For example, where dual illumination watch face 100 is larger and operated by a
heavy duty (higher torque) movement, weight and balance of hands is less critical and
alternate construction methods may be used. In this example, phosphorescent material 612 1s
formed on a front side 613 of hand 604 and not within a cutout, and tritium gas tube 624 1s
fixed within a depression 602 formed with front side 613 of hand 604, such that tube 624 1s

securely fixed in place. Cutout 614 represents cutout 314 of minute hand 104 and is used to

mount minute hand 604 to an appropniate movement.

[0040] FIG. 7 shows a dual illumination watch face 700 formed with a dial 701, a
minute hand 704, an hour hand 706 and a second hand 708. Minute hand 704, hour hand 706
and second hand 708 are similar to minute hand 104, hour hand 106, and second hand 108 ot
FIG. 1. Dial 701 is formed with twelve radially oriented slots 712 for mounting tritium gas
tubes 722 and 723. Tube 723 may emit a different color light than tubes 722, to distinguish
the twelfth hour marking of dial 701. Phosphorescent material 710 is formed around each of
these slots, as shown. Tritium gas tubes 722 and 723 are inserted into the front of these slots
and fixed in place from behind using a tape. Watch face 700 thus identifies each hour
position 702 on dial 701 with both phosphorescent materials 714, 715, and trittum gas tubes
724, 726.

[0041] In an alternate embodiment, shown partially in FIG. 7A, the twelfth hour
marking 750 is formed with two parallel slots 712 such that two tritium gas tubes 752, 754
may be inserted for easy orientation of watch face 700 in dark conditions.

[0042] FIG. 8 is a flowchart illustrating one exemplary process 800 for
manufacturing a dial with dual illumination. Process 800 may be used to manufacture dial

101 of FIG. 1. In step 802, process 800 forms a blank dial including designated cutouts tfor
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tritium gas tubes. In one example of step 802, a blank dial is stamped out of a copper sheet
and includes cutouts 504, 506, 508 and 510. In step 804, process 800 applies a base color
and/or texture to areas of the dial not to be coated in phosphorescent material. In one example
of step 804, surface 503 of dial 101, FIG. 5, excluding areas 514, is coated in a black paint. In
step 806, process 800 applies a white material to areas of the dial 101 in preparation for
application of a phosphorescent material. In one example of step 806, a white material 1s
applied to areas 514 of dial 101 using a masking and spray process. In step 808, process 800
applies the phosphorescent material on top of the white material applied in step 806. In one
example of step 808, phosphorescent material 110 is applied over the white material on areas
514 of dial 101. Step 808 may be repeated, after the phosphorescent material has cured, to
increase the thickness of the phosphorescent material. In step 810, process 800 inserts tritium
gas tubes to the front of each designated cutout and fixes each tritium gas tube in place from
the rear of the dial. In one example of step 810, the partially formed dial of step 808 1s fitted
with tritium gas tubes 116, 118, 120 and 122. Tritium gas tubes 116, 118, 120 and 122 are
inserted into the front of slots 504, 506, 508 and 510, respectively, and fixed in place by
application of a tape to the rear of dial 101.

[0043] FIG. 9 is a flowchart illustrating one exemplary process 900 tor
manufacturing hands with dual illumination. Process 900 may be used to manufacture minute
and hour hands 104, 106 of FIG. 1. In step 902, process 900 forms hands to include cutouts
designated for tritium gas tubes and cutouts designated for phosphorescent material. In one
example of step 902, hands 104 and 106 of watch face 100 are stamped out of a sheet ot
metal (e.g., a copper sheet) and include cutouts 310 and 316 designated for phosphorescent
material 112 and 114, and cutouts 312 and 318 designated for tritium gas tubes 124 and 126,
respectively. Step 904 is optional. In step 904, process 900 applies a base color and/or texture
to the front side of each hand formed in step 902. In one example of step 904, a metallic color
is applied to front surfaces 305, 307 of hands 104, 106, respectively. In step 906, process 900
applies a phosphorescent material to the reverse side of the cutouts designated for application
of the phosphorescent material (in step 902). In one example of step 906, phosphorescent
material 112, 114 is applied to the rear of cutouts 310, 316, such that light emitted by
phosphorescent material is visible from the front side of hands 104, 106 through cutouts 310,
316, respectively. In step 908, process 900 inserts a tritium gas tube into the front ot the
designated cutout and fixes the tritium gas tube in place from the rear of the hand. In one

example of step 908, tritium gas tubes 124, 126 are inserted into the front of cutouts 312, 313
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and fixed in place by application of a tape to the rear of hands 104 and 106, respectively.
Partially formed hands of step 908 are then fitted with tritium gas tubes 124 and 126.

[0044] As appreciated by one skilled in the art, the weight and balance of hands 104,
106 and 108 must be maintained within specifications required by the utilized movement.
Thus, as shown in the examples of FIGs. 1, 3 and 7, second hands 108, 708 do not include a
tritium gas tube to allow the use of a movement with less torque, reduced size and lower
battery use. However, second hands 108, 708 may also be manufactured with trittum gas
tubes so long as a more powerful movement 1s used.

[0045] The color and luminosity of the phosphorescent material may be selected to
balance the luminous appearance of the dual illumination watch face. For example, where the
tritium gas tubes emit a green light, a matching color may be selected for the phosphorescent
material. Similarly, the luminosity of the phosphorescent material may be selected, by
adjusting the balance of materials used to make the phosphorescent material, such that the
dual illumination watch face is aesthetically pleasing to the human eye under all anticipated
operating conditions.

[0046] FIG. 10 shows a side view 1000 of a tritium gas tube 1002 partially coated by
an externally applied phosphorescent material 1004, In one embodiment, phosphorescent
material 1004 is applied to an exterior surface 1003 (see FIG. 11) of trittum gas tube 1002
prior to coupling tritium gas tube 1002 with one of dial 101 and hands 104, 106 (e.g., at one
of respective cutouts 116, 118, 120 and 122, or 124 or 126). Where a high torque movement
is employed, trititum gas tube 1002 may also be fitted to second hand 108. Since
phosphorescent material 1004 is applied to tritium gas tube 1002, phosphorescent material
may not be applied to dial 101 and hands 104, 106, 108.

[0047] In particular, phosphorescent material 1004 is applied to exterior surface
1003 of tritium gas tube 1002 such that a central window 1006 remains clear of
phosphorescent material 1004; light radiated by tritium gas tube 1002 is thus emitted through
window 1006.

[0048] FIG. 11 shows a cross-section 1100 through tritium gas tube 1002 and
phosphorescent material 1004 of FIG. 10 at line A-A. Cross-section 1100 shows
phosphorescent material 1004 applied to the sides of tritium gas tube 1002 leaving window
1006 uncovered. An area 1110 also remains clear of phosphorescent material 1004 since this
area is covered when tritium gas tube 1002 is coupled with one of dial 101 and hands 104,

106, 108, shown as dotted outline 1104. Area 1110 is thus an under side of tritium gas tube
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1002 that may be used to affix tritium gas tube 1002 within a dual illumination watch face
(e.g., dual illumination watch face 100, FIG. 1). As shown in FIG. 11, light is emitted from
tritium gas tube 1002 through window 1006 as shown by arrows 1108, and light is emitted by
phosphorescent material 1004 as shown by arrows 1100.

[0049] FIG. 12 shows a top view 1200 of tritium gas tube 1002 and phosphorescent
material 1004 of FIG. 10. The ratio between visible areas of phosphorescent material 1004
and window 1006 may be varied without departing from the scope hereof. For example, by
making the area of phosphorescent material 1004 smaller, more light emitted from tritium gas
tube 1002 may be visible through a larger window 1006.

[0050] FIG. 13 shows a top view 1300 of a tritium gas tube 1302 with an externally-
applied phosphorescent material 1304. In particular, phosphorescent material 1304 is applied
in stripes (or bands) 1306 across an exterior surface of tritium gas tube 1302 to leave a
plurality of windows 1308. The number, width and thickness of stripes 1306 may be varied to
change the ratio between the area of phosphorescent material 1304 and the area of windows
1308. As appreciated, other patterns of phosphorescent material 1304 may be applied to
tritium gas tube 1302 without departing from the scope hereot.

[0051] The ratio between the visible area of phosphorescent material and the visible
area of trittum gas tubes is selected to provide optimal lpminosity of dual illumination watch
face 100, FIG. 1. For example, this ratio together with the thickness of applied
phosphorescent material may be selected such that the intensity of light output by dual
illumination watch face 100 exceeds and closely follows sensitivity of a human eye when
transitioning from a light environment to a dark environment.

[0052] Changes may be made in the above methods and systems without departing
from the scope hereof. It should thus be noted that the matter contained in the above
description or shown in the accompanying drawings should be interpreted as illustrative and
not in a limiting sense. For example, the number, color and position of each tritium gas tube
may be selected as a matter of design choice. Similarly, the position and areas coated with
phosphorescent material may be selected as a matter of design choice. The following claims
are intended to cover all generic and specific features described herein, as well as all

statements of the scope of the present method and system, which, as a matter of language,

might be said to fall there between.
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CLAIMS:
1. A dual illumination watch face, comprising:

a first tritium gas tube coupled with at least one of a dial, minute hand

and hour hand of the watch face: and

a first phosphorescent material disposed with at least one of the dial.

minute hand and hour hand,

wherein a visible area of the first phosphorescent material and a visible
area of the first tritium gas tube are selected such that the intensity of light output by
the visible areas of the first phosphorescent material and tritium gas tube of the watch
face continuously exceeds particular levels of a sensitivity threshold over time of a

human eye when transitioning from a light environment to a dark environment.

2. The dual illumination watch face of claim 1, further comprising one or
more additional second tritium gas tubes each coupled with another of the dial,

minute hand and hour hand.

3. The dual illumination watch face of claim 2, the respective first or
second tritium gas tube formed with the dial, adjacent to a twelve-hour position of the

watch face.

4. The dual illumination watch face of claim 2, the respective first or

second tritium gas tube formed with a mid-portion of at least one of the minute hand

and the hour hand.

5. The dual illumination watch face of claim 2, a second phosphorescent

material disposed with the dial, at one or more hour markings of the watch face.

0. The dual illumination watch face of claim 2, the first phosphorescent
material formed with a tip of one or both of the hour hand and the minute hand
adjacent the respective tritium gas tube on the one or both of the hour hand and the

minute hand, the first phosphorescent material disposed in a longitudinal direction of
12
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the respective tritium gas tube and adjacent to an end of the respective tritium gas
tube opposite to a center of the watch face.

7. The dual illumination watch face of claim 2, the dial, minute hand or
hour hand forming a cutout that is smaller in width than a maximum width of the

tritium gas tube, the tube being mounted with the front of the cutout.

8. The dual illumination watch face of claim 2, the first or second tube
having a constant luminosity and the first phosphorescent material having a time-
variable luminosity such that, when viewed by a person in the dark, the
phosphorescent material is initially brighter than the gas tube, and the gas tube is
later brighter than the phosphorescent material, a ratio between the visible area of
the first phosphorescent material and a visible area of the first or second tritium gas
tube Is selected such that the intensity of light output by the watch face closely

follows sensitivity of a human eye when transitioning from a light environment to a

dark environment.

9. The dual illumination watch face of claim 2, further comprising a
movement selected for normal time-keeping operation based upon a size and weight

of one or more of the minute hand, the hour hand and a second hand: the size and

weight inclusive of any tritium gas tube or the phosphorescent material configured
with the hands.

10. The dual illumination watch face of claim 2, a set of two or more tritium

gas tubes being located at one or more hour markings of the dial.

11. The dual illumination watch face of claim 3, the tritium gas tube

adjacent to the twelfth hour position having a different color from additional tritium gas

tubes mounted with the dial or the hands.

12. The dual illumination watch face of claim 2, further comprising a tape for

fixing the tritium gas tube in place.

13
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13. The dual illumination watch face of claim 1, further comprising a white

material forming a base for the phosphorescent material upon the dial, minute hand

or hour hand, to enhance luminosity of the phosphorescent material.

14. The dual illumination watch face of claim 2, a color and a luminosity of

o the phosphorescent material being selected based upon a color and a luminosity of
the tritium gas tube.

15. A dual illumination watch face, comprising:

a tritium gas tube coupled with a dial, minute hand or hour hand of the
watch face; and

10 phosphorescent material disposed with an exterior surface of the tritium
gas tube;

wherein light emitted by the tritium gas tube is visible through one or
more windows formed by the phosphorescent material, and is not transmitted in

directions of areas of the exterior surface blocked by disposed phosphorescent
15 material.

16. A method for manufacturing a dial for a dual illumination watch face.
comprising:

forming a dial with one or more cutouts for tritium gas tubes, the width

of each cutout smaller than a maximum width of the associated tritium gas tube;
20 applying one or both of a color and a texture to the dial;

applying a phosphorescent material to the dial;

Inserting the associated tritium gas tube into the front of each cutout:
and

affixing the tritium gas tube in place from the rear of the cutout.

14
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17. The method of claim 16, further comprising the step of forming a base
for the phosphorescent material prior to the step of applying the phosphorescent
material, by applying a white material to areas of the dial where the phosphorescent
material Is to be applied; the white material enhancing the luminosity of the

phosphorescent material.

18. The method of claim 16, the step of fixing comprising applying an

adhesive tape to the rear of the dial such that the tape adheres to the tritium gas
tube.

19. The method of claim 16, the step of applying the phosphorescent

material comprising:
applying the phosphorescent material to the dial;
curing the phosphorescent material; and

repeating the steps of applying and curing until a desired thickness of

phosphorescent material is achieved.
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