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755 PAGE MILL RD A self-leveling tool for pro]ect1ng a line of light along a Wall 
PALO ALTO’ CA 943044018 (Us) or other vertical surface at one of a plurality of predeter 

mined angles. The tool self-aligns to emit a plane of light at 
(21) APPL NO; 10/460,122 one of the predetermined angles (e.g., 0, 90, 180 or 270 

degrees), thereby projecting a line on the Wall in a desired 
(22) Filed; J un, 11, 2003 direction (e.g., right, up, left or doWn). 
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MULTI-ANGLE SELF-LEVELING LINE 
GENERATION 

BACKGROUND OF THE INVENTION 

[0001] Carpenters, mason Workers, construction Workers 
as Well as home do-it-yourselfers require the ability to align 
objects either parallel or perpendicular to the direction of the 
Earth’s gravitational pull. In recent years, a number of tools 
have been developed to project lines on Walls and other 
vertical surfaces using lasers and laser diodes. 

[0002] Avariety of leveling tools have employed lasers to 
aid in placing a line on a Wall or other vertical surface. Some 
leveling tools require a user to manually adjust the laser’s 
orientation using one or more spirit levels as references. 
These tools emit a light beam de?ning line along a Wall that 
may fall at any angle With respect to the Wall but are only as 
accurate as the user’s eye can provide. 

[0003] To improve accuracy, other leveling tools use a 
laser diode mounted on a pendulum to automatically level 
the laser’s emitted beam. Many pendulum levels use a 
knife’s edge as a pivot axis or use a pin as a pivot point. 
Unfortunately, sharp knife edges and pin points are fragile 
and are easily damaged as a result of sharp impact forces. 

[0004] Some tools employ pendulums to emit tWo beams 
of light: one horiZontally to the left and another horiZontally 
to the right. To emit a beam vertically upWards, still other 
leveling tools place a laser on a ?oat suspended in a liquid. 
Each of these tools emit beams of light that are ?xed in either 
a vertically plumb direction (up or doWn) or in a horiZontal 
direction (left or right). 

[0005] KnoWn tools that emit self-leveling beams in more 
than one direction (up, doWn, left, right) require multiple 
lasers or multiple lenses and mirrors. For example, a tool 
that emits a plumb line up and horiZontally to the right might 
use tWo separate laser, one for each orientation. A tool that 
emits a plumb line both up and doWn, in addition to 
horiZontally left and right might use four lasers. The addition 
of lasers and optics substantially increases the overall com 
plexity and cost of the tool. 

[0006] One factor, in determining the visible length that a 
tool Will project light along a Wall, is the perpendicular 
distance betWeen the Wall and the light source. The higher 
aWay from the Wall that the beam originates, the farther the 
beam Will be visible along the Wall. Some knoWn tools have 
a deep pro?le that is ?xed alloWing the tool to emit a beam 
signi?cantly farther than other tools With loWer pro?les. One 
draWback to a deep pro?le tool is that it is physically larger 
than loWer pro?le tools. 

[0007] Therefore, there exists a need for an inexpensive 
and sturdy line generator that emits, on a vertical surface, a 
self-leveling vertical plumb line (light beam) either up or 
doWn, or a level horiZontal line either left or right. Further, 
there exists a need for a tool that has the siZe advantage of 
being a loW pro?le tool and the advantage of stand-off 
distance of a high pro?le tool. 

BRIEF SUMMARY OF THE INVENTION 

[0008] In some embodiments, a light emitting tool com 
prising a housing; a pendulum having a light source; and a 
plurality of receiving elements de?ned in one of the housing 
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and the pendulum, and a plurality of extensions de?ned on 
the other of the housing and the pendulum; Wherein the 
plurality of extensions de?ne a plurality of pivot axes of the 
pendulum and the pendulum is substantially free in the 
housing; and Wherein the receiving elements cooperatively 
interact With the plurality of extensions thereby to bound 
free movement of the pendulum. 

[0009] In some embodiments, method to project a light 
beam to a surface in any one of four directions using a light 
emitting tool, the method comprising the acts of directing 
the tool toWards the surface; rotating the tool to an orien 
tation near that of the desired direction; and alloWing the tool 
to self-balance, thereby projecting the light beam from the 
tool and toWards the surface in the desired direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 shoWs a front vieW of a self-leveling Wall 
line generator in accordance With the present invention; 

[0011] FIGS. 2A, 2B, 2C and 2D shoW various prospec 
tive vieWs of a self-leveling Wall line generator operating in 
four different orientations in accordance With the present 
invention; 
[0012] FIG. 3 shoWs a front vieW of a pendulum in 
accordance With the present invention; 

[0013] FIGS. 4A, 4B and 4C shoW a close up vieW of the 
area point and guiding boundaries cooperating With a pin in 
accordance With the present invention; 

[0014] FIG. 5 shoWs a top-half side vieW of a pendulum 
operating With sideWalls in accordance With the present 
invention; 
[0015] FIG. 6 shoWs a side vieW of another pendulum 
operating With another set of sideWalls in accordance With 
the present invention; 

[0016] FIGS. 7A, 7B and 7C shoW a close up vieW of the 
pivot area and guiding boundaries cooperating With a pin in 
accordance With the present invention; 

[0017] FIG. 8A shoWs a top-half side vieW of a system 
tilted at a slight angle in accordance With the present 
invention; 
[0018] FIG. 8B shoWs a side vieW of a pendulum oper 
ating With sideWalls in accordance With the present inven 
tion; 
[0019] FIG. 9 shoWs a perspective vieW of a pendulum in 
accordance With the present invention; 

[0020] FIG. 10 shoWs a perspective vieW of a sideWall in 
accordance With the present invention; 

[0021] FIG. 11 shoWs a rear perspective vieW of an 
opened housing containing the ?rst of tWo side Walls in 
accordance With the present invention; 

[0022] FIG. 12 shoWs a rear perspective vieW of an 
opened housing containing both the ?rst of tWo side Walls 
and a pendulum in accordance With the present invention; 

[0023] FIG. 13 shoWs a rear perspective vieW of a closed 
housing in accordance With the present invention; 

[0024] FIG. 14 shoWs a front perspective vieW of a 
housing in accordance With the present invention; and 
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[0025] FIGS. 15A and 15B front perspective vieW of a 
collapsed self-leveling Wall line generator 100 and an 
expanded self-leveling Wall line generator 100 in accordance 
With the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] A self-leveling line generator operates to emit a 
pattern that projects a bright line 10 against a Wall or other 
vertical surface. The line generator projects a line in any one 
of multiple predetermined discrete angles using a tool hav 
ing a self-leveling mechanism. Apendulum is one example 
of a self leveling mechanism. The line generator may also 
include supporting axes, protrusions, or pivot pins for the 
self-leveling mechanism. For simplicity the ?gures shoW an 
embodiment utiliZing pins to create pivot points or pivot 
axes. In place of this style of pin, other pins are extrusions 
or extensions having rounded, arced or sharp edges Which 
may also be useful. The minimum spacing betWeen adjacent 
discrete angles is determined by the physical attributes of the 
material used. Factors determining the minimum spacing 
include, for example, the interface betWeen pivot axes and 
the surfaces supporting the pivot axes, the Weight of the 
pendulum, the angle curvature of the pivot axes in relation 
ship to the angle of curvature of the surface to Which the 
pivot axes contact, and Whether the pivot axes suspend or 
support the pendulum. 

[0027] In one embodiment, the predetermined angles in a 
vertical plane are set to 0 degrees (right), 90 degrees (up), 
180 degrees (left), and 270 degrees (doWn). In another 
embodiment, the predetermined angles are 0 degrees, 45 
degrees, 90 degrees, 135 degrees, 180 degrees, 225 degrees, 
270 degrees, and 315 degrees. An in?nite combination of a 
?xed number of discrete angles may be combined to create 
a versatile multi-angle line generator. 

[0028] To use a line generator in accordance With the 
present invention to generate a line on a vertical surface at 
a predetermined angle, a user turns on the line generator 25 
electric poWer, places the back side of the line generator 
against the vertical surface, then rotates the line generator to 
at least a rough approximation of a desired one of the 
predetermined angles. MeanWhile, an internal self-leveling 
pendulum mechanism falls into place, Which is a place 
associated With the desired predetermined angle, and then 
the pendulum comes to rest in a balanced position alloWing 
a light source (e.g., laser) to emit light along the desired 
predetermined angle. 
[0029] FIG. 1 shoWs a front vieW of a self-leveling Wall 
line generator 100 emitting light beam 10 in accordance With 
the present invention. In some embodiments of the present 
invention, the line generator 100 has an internal pendulum 
and a housing (neither visible). The pendulum and housing 
may be packaged Within a shell 120. Alternatively, the 
function of the housing and shell 120 may be shared by one 
or more integrated pieces. 

[0030] FIGS. 2A, 2B, 2C and 2D shoW various prospec 
tive vieWs of a self-leveling Wall line generator 100 oper 
ating in four different orientations in accordance With the 
present invention. FIG. 2A shoWs a vieW of a line generator 
100 emitting a pattern that creates a level line 10 (the light 
beam) on a Wall to the right of the line generator 100. FIG. 
2B shoWs a vieW of a line generator 100 emitting a pattern 
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that creates an upWards plumb line 10 above the line 
generator 100. FIG. 2C shoWs a vieW of a line generator 100 
emitting a pattern that creates a level line 10 to the left of the 
line generator 100. FIG. 2D shoWs a vieW of a line generator 
100 emitting a pattern that creates a doWnWards plumb line 
10 beloW the line generator 100. 

[0031] FIG. 3 shoWs a front vieW of a pendulum 320 for 
the line generator 100 in accordance With the present inven 
tion. The pendulum 200 includes a body 201, Where body 
201 de?nes multiple open volumes 210, and a laser assem 
bly 230. The body 201 includes one or more heavy materials 
such as dense plastics, metals or alloys. If the body 201 is 
constructed of metals, nonferrous metals such as Zinc, brass, 
aluminum, copper, nickel, bronZe, lead, silver or gold may 
be used. The laser assembly 230 may be a laser diode, 
another type of laser, or non-laser light emitting source. 

[0032] Pins 320 and open volumes 210 act to bound the 
range of motion that the pendulum 200 may move Within 
line generator 100. The pendulum 200 is not mounted to the 
housing (not shoWn) but is rather free-moving. The pins 210 
are ?xed With relation to each other but alloW the separate 
pendulum 200 to ?oat, drop, fall and rotate Within bounds 
determined by a relationship among corresponding pins 320 
and open volumes 210. 

[0033] Each open volume 210 represents a predetermined 
angle. When an open volume 210 is engaged, a pivot axis or 
pin 320 associated With that open volume 210 supports the 
pendulum 200 in a suspended free-swinging state. The other 
pins lose contract With the free-sWinging pendulum 200. 
When the line generator is rotated such that a different open 
volume 210 is engaged, the pendulum 200 drops in place, 
thereby activating a different pin 320, as the pivot point 
freeing the previous engaged pin, and thereby de?ning a neW 
pivot axis. 

[0034] The orientation that a user selects from the multiple 
orientations available determines Which pin 210 acts as a 
current pivot point or pivot axis of the pendulum 200. Other 
pins 320 and open volumes 210 not currently acting as 
pivots act in combination to limit and bound the pendulum’s 
200 maximum alloWed sWing angle. 

[0035] FIGS. 4A, 4B and 4C shoW a close up vieW of 
open volumes cooperating With a pin 320 in accordance With 
the present invention. FIG. 4A shoWs a cross-section of an 
open volume 211 (similar to that shoWn in FIG. 3 as open 
volume 210). The open volume 211 guides the pin 320, 
thereby guiding and bounding the pendulum 200 in rela 
tionship to the housing (not shoWn). The ?gure shoWs the 
open volume 211 having a cross-section of tWo planes 
joining at an obtuse angle Where an engaged pin 320 Will 
tend to fall. Since the open volume 211 is part of the 
pendulum 200, the Weight of the pendulum 200 rests on the 
edge of the pin 320. 

[0036] As the pendulum 200 drops into place, the pin 320 
is directed by gravity toWard the intersection of the tWo 
planes of the inner surface of the open volume 211. The 
contact area betWeen the pin 320 and a boundary of an open 
volume 211 may be along a plane such that the pin 320 
contacts the boundary of the open volume 211 along an area 
represented by a line. Alternatively, the contact area may be 
along a sharp or rounded edge of the open volume 211 such 
that the pin 320 contacts the boundary of the open volume 
211 at an area represented by a point. 
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[0037] If the tWo planes join at a distinct angle, as shown 
in FIG. 4A, the pin 320 may contact the inner surface of the 
open volume 211 at tWo distinct areas: one area on the ?rst 
plane and another area on the second plane. If the pin 320 
thus contacts the open volume 211 at tWo distinct areas it is 
possible that, unWanted friction may cause inaccuracies in 
the balancing of the pendulum. Alternatively, if the junction 
betWeen the tWo planes or edges is appropriately rounded, as 
in FIG. 4B, the pin 320 Will only contact the inner surface 
of the open volume 212 at a single area, thereby reducing 
potentially adverse effects of multiple contact areas. 

[0038] FIG. 4C shoWs a pin 320 that fails to rise to the 
highest point in the angle de?ned by the tWo planes of the 
inner surface of the open volume 212. Because the junction 
of the tWo planes is appropriately rounded to a radius of 
curvature greater than the radius of curvature of the pin 320, 
the pin 320 makes contact With the open volume 212 at only 
a single area. 

[0039] FIG. 5 shoWs a top-half side vieW of a pendulum 
200 operating With housing sideWalls 300 in accordance 
With the present invention. Front and back sideWalls 300 
operate together to support a pendulum 200. In the embodi 
ment shoWn, the front and back sideWalls 300 are held 
together by pins 320. The pendulum 200 lies ?oating 
betWeen and bounded by the sideWalls 300 and pins 320. 
The pins 320 pass though the open volumes 210 of the 
pendulum 200. As can be seen in the ?gures, the pendulum 
200 has the freedom to move Within a limited range inde 
pendently of the sideWalls 300 and pins 320. 

[0040] Optional spacers or bushing 240 are used to center 
the pendulum 200 betWeen the sideWalls 300. By including 
the optional spacers 240, less surface area of the sWinging 
pendulum 200 makes contact With non-sWinging elements of 
the structure thereby reducing drag. Excessive drag or 
friction may lead to inaccuracies in the ?nal resting position 
of the pendulum 200 relative to Earth’s gravitational pull. 
The bushings 240 also have a bene?cial effect of keeping the 
pendulum 200 substantially parallel to the sideWalls 300 
even When the line generator 100 is slightly tilted as may 
happen When the line generator 100 is placed on a uneven 
Wall. 

[0041] Other embodiments of the present invention ?x the 
pivot extrusions or pins to the pendulum, rather than to the 
housing sideWalls. In this case, the open volumes are de?ned 
by the sideWalls rather than by the pendulum. By exchang 
ing the support of the pins and position of the open volumes, 
bushings are no long useful. Additionally, potentially more 
accuracy may be gained by reducing friction due to exces 
sive contact at non-pivot points. 

[0042] FIG. 6 thus shoWs a side vieW of another pendulum 
400 operating With housing sideWalls 500 in accordance 
With another embodiment of the present invention. The line 
generator 100 includes a pendulum 400 and front and back 
sideWalls 500. The pendulum 400 has extensions (extrusions 
or pins) 420, Which are ?xed to the pendulum 400. The 
sideWalls 500 de?ne Wells, depressed areas or open volumes 
(receiving elements) 510 for accepting and bounding the 
pins 420. The front and back pair of sideWalls 500 operate 
together to support the pendulum 400. The pendulum 400 
?oats betWeen and is bounded by the interaction among the 
pins 420 of the pendulum 400 and the open volumes 510 of 
the sideWalls 500. The pendulum 400 freely moves betWeen 
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the sideWalls 300 Within predetermined limits set by the 
dimensions of the pins 420 in relation to the dimensions of 
the open volumes 510. 

[0043] FIGS. 7A, 7B and 7C shoW a close up vieW of the 
pivot area and open volumes cooperating With a pin in 
accordance With the present invention. As FIGS. 4A-4C 
shoW, the interaction betWeen a pin and an inner surface of 
an open volume 511, 512, of FIGS. 7A-7C have a similar 
interaction. If a pin 420 is part of the pendulum 400 rather 
than part of the sideWalls 500, the Weight of the pendulum 
400 rests on an inner surface of the open volume 511. 

[0044] The open volume 511 inner surface guides the pin 
420, thereby guiding and bounding the pendulum 400 in 
relation to the sideWalls 500. FIG. 7A shoWs a cross-section 
of tWo planes joining at an obtuse angle to de?ne this inner 
surface. As the pendulum 400 drops into place, the pin 420 
is directed by gravity toWard the intersection of the tWo 
planes of the open volume 511. Contact betWeen a pin 420 
and a boundary of an open volume 511 may be along a plane 
such that the pin 420 contacts the boundary of the open 
volume 511 along an area represented by a line. Alterna 
tively, the contact area may be along a sharp or rounded edge 
of the open volume 511 such that the pin 420 contacts the 
boundary of the open volume 511 at an area represented by 
a point. 

[0045] If the tWo planes join at a distinct angle as shoWn 
in FIG. 7A, the pin 420 may contact the surface of the open 
volume 511 at tWo distinct areas: one on the ?rst plane and 
another on the second plane. If a pin 420 contacts the 
boarder of the open volume 511 at tWo distinct areas, it is 
possible that unWanted friction may cause inaccuracies in 
the balancing of the pendulum. 

[0046] Alternatively, if the junction betWeen the tWo 
planes or edges is appropriately rounded as in FIGS. 7B and 
7C, a pin 420 Will only contact the boundary of the open 
volume 511 at a single area, thereby potentially reducing the 
adverse effects of multiple contact areas. FIGS. 7B and 7C 
shoW the angle betWeen the tWo planes of the open volume 
510 to be rounded, thereby alloWing the pin 420 of the 
pendulum 400 to make contact With the open volume 512 at 
a single area at the rounded area. FIG. 7B shoWs that the pin 
has fallen to its loWest point. FIG. 7C shoWs that the pin has 
fallen near to its loWest point. The structures of both FIGS. 
7B and 7C provide the accuracy of a single area of contact. 
For additional reduction of friction, dry or Wet lubricants 
may be used along the surfaces of the open volume 510 that 
make contact With the pins 420. 

[0047] FIG. 8A shoWs a top-half side vieW of a line 
generator 100 tilted at a slight angle in accordance With the 
present invention. If a user places line generator 100 on an 
uneven or non-true Wall, the line generator 100 might not be 
in line With the Earth’s gravitational pull. Because the 
pendulum 400 is ?xed to the pins 420, the pendulum 400 
does not slide along the pin 420. A lever arm created by an 
engaged pin 420 in relation to the center of mass of the 
pendulum 400 permits the pendulum 400 to operate Without 
rocking out of the grove of the open volume 510 in Which 
the pin 420 rests. Past a critical angle 0, an engaged pin 420 
tends to pull aWay from one of the tWo engaged open 
volumes 510. Other pins 420 that are not engaged as pivot 
axes may tend to scrape against one of the vertical Walls of 
the open volume 510 occupied by those pins. Even if the line 
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generator 100 is perfectly parallel to the Earth’s pull, small 
variations in material dimensions may hinder the free sWing 
ing of the pendulum 400. Such variations may cause an 
unengaged pin 420 to rub against the side of a corresponding 
open volume 510. 

[0048] FIG. 8B shoWs a side vieW of a pendulum 400 
cooperating With housing sideWalls 500 in accordance With 
some embodiments of the present invention intended to 
address the technical issue shoWn in FIG. 8A. To alleviate 
the rubbing associated With tolerances and tilting, the inner 
vertical sides of the open volumes 513 are tapered so that 
unengaged pins 420 have clearance at both ends of the pins 
420. A open volume 513 may be con?gured such that an 
engaged pin 420 snugly ?ts into the groove of the open 
volume 513, thereby alloWing for little spare lateral move 
ment of the pin 420 and the pendulum 400 along the groove. 
Due to the tapered sides of the open volumes, the unengaged 
pins 420 have enough clearance from the tapered sides of the 
open volume 513 such that the unengaged pins 420 no 
longer rub against the sides of the open volume 513. 

[0049] FIG. 9 shoWs a perspective vieW of a pendulum 
400 in accordance With the present invention. Four pins 420 
de?ne four pivot aXes. A laser diode assembly 430 is 
mounted toWards the center of the pendulum 400. If 
mounted just off center, the laser 430 emits a beam that is not 
blocked by a pin 420 of the type that passes from one side 
of the pendulum 400 through to the other side of the 
pendulum that is located nearest the beam’s path. Light 
emitted by the laser 430 travels through a passage or opening 
in the pendulum 400 to a lens 440. The lens 440 creates a 
pattern that fans out the light emitted by the laser 430 into 
a plane of light. The fanned out light projects from the 
pendulum and line generating tool 100 as a plane of light so 
as to project a line on the vertical surface. The lens 440 may 
be any of a number of lenses knoWn to diffract light in a 
plane or other pattern. The pattern produced by the lens 440 
is not meant to be limited. Other lenses may be used instead 
of lens 440, such as a cross-section of a clear glass or plastic 
rod. Alternatively, lenses that employ diffractive gratings 
may be used. If batteries for the laser are located separately 
from the pendulum 400, poWer may be supplied to the laser 
430 through thin ?eXible conductive leads (not shoWn). 
[0050] Alternatively, a lens may be used to project other 
patterns besides a fanning patter described above. Other 
lenses may be used such as lenses that produce one or more 
single points, one or more dotted lines, or one or more 
horiZontal lines (e.g., a single line perpendicular to the 
pendulum’s sWing), or lenses that produce a cross pattern or 
grids. Similarly, a lens that produces an image or icon, such 
as those lenses that incorporate a hologram, may be used. 

[0051] Such alternate lenses enhance the use of the gen 
erator 100 for use apart from a vertical surface. By placing 
the generator 100 on a tripod, table or other substantially 
horiZontal surface, the generator can create a projection on 
a distant Wall. The same projection can be created on the 
ceiling or ?oor simply by rotating the orientation of the 
generator to point either up or doWn, respectively. The 
laser’s beam may be projected nominally perpendicular to 
Wall, rather than along the surface of the Wall. As such, the 
generator 100 may be used to create a pattern on a distant 
surface that With Which the generator is not in contact. 

[0052] The center of mass of the pendulum 400 may be set 
by adjustment screWs (not shoWn). By adjusting the center 
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of mass to a location that intersected by the multiple pivot 
aXes, the properly balanced pendulum Will emit light along 
the vertical surface in a line aligned With the desired 
predetermined angle. This is typically a factory adjustment. 

[0053] FIG. 10 shoWs a perspective vieW of a sideWall 
500 in accordance With the present invention. The sideWall 
500 de?nes open volumes 513 having housing sides and 
(optional) recesses 530 for magnets (not shoWn) used for 
electromagnetic braking (damping). If the pendulum of the 
line generator 100 contains ferrous or nonferrous metal, 
magnets may be placed on each side of the pendulum to 
damp the pendulum’s sWing. As the pendulum passes 
through the magnetic ?eld of the magnets, kinetic energy is 
converted to eddy currents in the metal to damp its move 
ment. 

[0054] The sideWall 500 also includes posts 540 that are 
used to joint a ?rst sideWall 500 to corresponding holes in a 
second complementary sideWall 500. By con?guring the 
pendulum 400 (see FIG. 9) in an oblong shape, the posts 540 
do not interfere With the sWinging or other movement of the 
pendulum 400. 

[0055] FIG. 11 shoWs a rear perspective vieW of an 
opened housing shell 110 containing the ?rst of tWo side 
Walls 500 in accordance With the present invention. During 
manufacturing and assembly, the ?rst sideWall 500 is placed 
inside a housing shell 110. 

[0056] FIG. 12 shows a rear perspective vieW of an 
opened housing 110 With both the ?rst of tWo sideWalls 500 
and a pendulum 400 in accordance With the present inven 
tion. A neXt step in assembly places pendulum 400 having 
pins 420 neXt to the ?rst sideWall 500. The pendulum 400 is 
placed neXt to the ?rst sideWall 500 such that the pins 420 
are properly located in the con?nes of the open volume 513 
(not labeled). The second complementary sideWall 500 (not 
shoWn) is placed neXt to the pendulum 400 and ?rst sideWall 
500 and is physically joined thereto by connection posts 540. 

[0057] FIG. 13 shoWs a rear perspective vieW of a closed 
housing 120 in accordance With the present invention. Once 
the sideWalls 500 and pendulum are placed in the housing 
120, an end cap 199 covers the back of the housing 120. The 
end cap 199 may contain a built-in battery compartment 130 
and may have a built-in tack holder 140. Tack holder 140 
holds a tack (to mount the line generator to a Wall) in it by 
either magnetic coupling or friction. 

[0058] Alternatively, the second sideWall 500 may inte 
grate the functionality of the sideWall on one side, and the 
features of the end cap on the other side. This combines the 
second sideWall 500 and the end cap 199 into a single 
housing unit. 

[0059] FIG. 14 shoWs a front perspective vieW of a 
housing 120 in accordance With the present invention. The 
top housing 120 de?nes four support holes 150 correspond 
ing to each of the predetermined angles of operation. A 
single nail or tack may be inserted into the Wall at the 
location just above Where a user Wants to emit the light 
beam. The line generator 100, When positioned to hang from 
nail or tack at one of the support holes 150, acts as a Whole 
as a crude self-leveling pendulum. Due to friction betWeen 
the Wall and the line generator 100, hoWever, the line 
generator 100 may not be perfectly aligned. The internal 
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pendulum 400 operates Without the impediments of Wall 
friction to create a ?nely adjusted level. 

[0060] The top housing 120 optionally contains hand grips 
160, Which also indicate the general orientations of the 
predetermined angles. The top housing 120 also de?nes an 
opening or WindoW 170, Which alloWs the laser light to pass 
there through. 

[0061] FIGS. 15A and 15B are front perspective vieW of 
a collapsed self-leveling Wall line generator 100 and an 
expanded self-leveling Wall line generator 100 in accordance 
With the present invention in a telescoping con?guration. 
Embodiments of the present invention have a bottom hous 
ing 180 and a top housing 190 that Work together as a 
telescoping apparatus. When the top housing 190 is 
extended from the bottom housing 180, a WindoW (shutter) 
170 is opened alloWing the laser light to pass out from the 
line generator 100. An internal sWitching mechanism (not 
shoWn) may be used to supply poWer to the laser 4330 once 
the top housing 190 has been pulled from the bottom 
housing 180, thereby eliminating the need for a separate user 
operated poWer sWitch. As the housing is collapsed, the 
same internal sWitching mechanism may be used to turn off 
poWer to the laser 430. Additionally, the internal pendulum 
400 and sideWalls 500 are mounted in the top housing 190 
so that the laser beam is raised perpendicularly aWay from 
(stands off) the vertical (Wall) surface, thus extending the 
length of the visible line projected on the vertical surface. 

[0062] While the present invention has been described 
With reference to one or more particular variations, those 
skilled in the art Will-recognize that many changes may be 
made thereto Without departing from the spirit and scope of 
the present invention. Each of these embodiments and 
obvious variations thereof are contemplated as falling Within 
the spirit and scope of the claimed invention, Which is set 
forth in the folloWing claims. 

1. A light emitting tool comprising: 

a housing; 

a pendulum having a light source; and 

a plurality of receiving elements de?ned in one of the 
housing and the pendulum, and a plurality of exten 
sions de?ned on the other of the housing and the 
pendulum; 

Wherein the plurality of extensions de?ne a plurality of 
pivot axes of the pendulum and the pendulum is 
substantially free in the housing; and 

Wherein the receiving elements cooperatively interact 
With the plurality of extensions thereby to bound free 
movement of the pendulum. 

2. The light emitting tool of claim 1, Wherein each 
receiving element being con?gured to de?ne at least one 
obtuse angle for supporting the extensions thereby to bound 
the free movement of the pendulum. 

3. The light emitting tool of claim 1, Wherein each 
receiving element de?nes an inner surface lying at an angle 
relative to an inner surface of the housing thereby to alloW 
free movement of the extensions relative to a corresponding 
receiving element. 

4. The light emitting tool of claim 1, Wherein the housing 
comprises ?rst and second portions, one portion lying on 
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each side of the pendulum and each receiving element being 
de?ned in both the ?rst and second portions. 

5. A light emitting tool comprising: 

a housing and a pendulum, the pendulum having a light 
source and a plurality of pivot axes; 

Wherein the light source emits light along a substantially 
vertical surface in any one of a plurality of prede?ned 
directions along the substantially vertical surface, and 
Wherein each of the plurality of prede?ned directions is 
determined by Which one of the pivot axes is engaged. 

6. The light emitting tool of claim 5, Wherein the plurality 
of prede?ned directions include up, doWn, left and right. 

7. A light emitting tool comprising: 

a housing having a plurality of receiving elements de?ned 
therein; and 

a pendulum having a body, a light source and a plurality 
of extensions extending from the body; 

Wherein each of the extensions is positioned in a corre 
sponding one of the receiving elements; and 

Wherein the extensions de?ne a plurality of pivot axes of 
the pendulum parallel to one another. 

8. The light emitting tool of claim 7, Wherein each of the 
receiving elements de?nes a guiding surface lying perpen 
dicular to the corresponding extension to guide the pendu 
lum along the receiving element to a pivot axis. 

9. The light emitting tool of claim 8, wherein the guiding 
surface lies in tWo planes positioned at an obtuse angle for 
guiding the extension along at least a portion of the obtuse 
angle. 

10. The light emitting tool of claim 9, Wherein a vertex of 
the obtuse angle de?nes a cylindrical surface for accommo 
dating the extension on the cylindrical surface. 

11. The light emitting tool of claim 9, Wherein the tWo 
planes of each receiving element are joined by a surface 
de?ning an arc having a radius of curvature larger than a 
radius of curvature of the corresponding extension, thereby 
alloWing each of the receiving elements to make contact 
With the corresponding extension along a single line. 

12. The light emitting tool of claim 7, Wherein each of the 
receiving elements includes a tapered surface con?gured to 
alloW a non-engaged extension in the receiving element 
unobstructed movement. 

13. The light emitting tool of claim 8, Wherein the guiding 
surface is lubricated. 

14. The light emitting tool of claim 7, Wherein the housing 
is of a plastic material. 

15. The light emitting tool of claim 7, Wherein the body 
of the pendulum is nonferrous metal. 

16. The light emitting tool of claim 15, Wherein the 
nonferrous metal is Zinc. 

17. The light emitting tool of claim 15, further comprising 
one or more pairs of damping elements ?xed in the housing. 

18. The light emitting tool of claim 7, Wherein the housing 
further having a ?rst side frame element parallel to and 
opposite a second side frame element, Wherein each side 
frame element is perpendicularly telescopically af?xed 
thereby permitting extension of the second side frame ele 
ment aWay from the ?rst side frame element. 

19. The light emitting tool of claim 18, the housing 
de?ning an opening for passage of light from the light source 
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When the housing is in its extended position and Which is 
closed When housing in it a collapsed position. 

20. The light emitting tool of claim 18, further comprising 
a sWitch connected to supply poWer to the light source When 
the housing is extended. 

21. The light emitting tool of claim 7, Wherein the light 
source is a laser diode. 

22. Alight emitting tool for emitting a beam of light in one 
of any four directions to a surface, the tool comprising: 

a pendulum having a body, a light source and a plurality 
of pairs of extensions, Wherein each one of the pairs of 
extensions de?nes a pivot axis; and 

a housing having a plurality of corresponding pairs of 
recesses, Wherein each of the corresponding pairs of 
recesses accepts a unique one of the pairs of extensions; 

Wherein, When the tool is oriented in any one of the four 
directions to the surface, the pendulum contacts the 
housing along only one of the pivot axes. 

23. A method to project a light beam to a surface in any 
one of four directions using a light emitting tool, the method 
comprising the acts of: 

directing the tool toWards the surface; 

rotating the tool to an orientation near that of the desired 
a desired direction; and 

alloWing the tool to self-balance, thereby projecting the 
light beam from the tool and toWards the surface in the 
desired direction. 

24. The method of claim 23, Wherein the tool has only one 
light source. 

25. The method of claim 23, Wherein the tool de?nes four 
pivot axes each spaced about 90° apart, each axis corre 
sponding to one of the four directions. 

26. A light emitting tool comprising: 

a housing and a self-leveling mechanism, the self-leveling 
mechanism having a light source and a plurality of 
pivot axes; 

Wherein the light source emits light along a substantially 
vertical surface in any one of a plurality of prede?ned 
directions along the substantially vertical surface, and 
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Wherein each of the plurality of prede?ned directions is 
determined by Which one of the pivot axes is engaged. 

27. A light emitting tool comprising: 

a housing and a self-leveling mechanism, the self-leveling 
mechanism having a light source and a plurality of 
pivot axes; 

Wherein the light source emits light at a surface in any one 
of a plurality of prede?ned directions at the surface, and 
Wherein each of the plurality of prede?ned directions is 
determined by Which one of the pivot axes is engaged. 

28. The light emitting tool of claim 1, Wherein each 
receiving element de?nes a tapered inter surface thereby to 
alloW free movement of the extensions relative to a corre 
sponding receiving element. 

29. A light emitting tool comprising: 

a housing having a plurality of receiving elements de?ned 
therein; and 

a pendulum having a body, a light source and a plurality 
of extensions extending from the body; 

Wherein each of the extensions is positioned in a corre 
sponding one of the receiving elements; 

Wherein each of the receiving elements de?nes a guiding 
surface lying perpendicular to the corresponding exten 
sion to guide the pendulum along the receiving element 
to a pivot axis; and 

Wherein the guiding surface lies in tWo planes positioned 
at an obtuse angle for guiding the extension along at 
least a portion of the obtuse angle. 

30. The light emitting tool of claim 29, Wherein a vertex 
of the obtuse angle de?nes a cylindrical surface for accom 
modating the extension on the cylindrical surface. 

31. The light emitting tool of claim 29, Wherein the tWo 
planes of each receiving element are joined by a surface 
de?ning an arc having a radius of curvature larger than a 
radius of curvature of the corresponding extension, thereby 
alloWing each of the receiving elements to make contact 
With the corresponding extension along a single line. 

* * * * * 


