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LEVEL

Another aspect of the present invention is to provide a
level having a box-beam metallic body and incorporating a
novel stop structure comprising an elongated ?ange closer to

BACKGROUND OF THE INVENTION

the loWer operative Wall of the level With their longer edges
1. Field of the Invention
The present invention relates to a level. In particular,
embodiments of the present invention relate to an improved
level incorporating, among other things, a structure for the

joined together in a manner to form a cavity betWeen them

Wherein a magnet is positioned through the an aperture
provided in the exterior operative surface of the loWer

operative Wall, With one end of the magnet abutting against
the elongated ?ange as a ‘stop’ and other end being ?ush
With or adjacent to the loWer operative surface of the level.
A further aspect of the present invention is to provide a
level having I-beam or box-beam body Which has consid
erably enhanced torsional strength than the conventional
body thereby enabling the Walls of the I-beam or box-beam

positioning of magnets. Embodiments of the present inven
tion also include levels having cross-sectional con?gura
tions that improve the torsional strength of the level, per
mitting the Walls of the body of the beam to be made thinner
With resultant reduction in material consumption making the

level lightWeight.
2. Background of the Related Art
Levels, also called bubble levels or spirit levels, are
instruments used for setting horiZontal or vertical surfaces.
The level typically includes a sealed vial containing an
entrapped air bubble ?oating in a liquid. The ?atness of a
horizontal or vertical surface may be determined by placing
the operating planar surface of the level on or against the

to be made thinner With resultant reduction in the consump

tion of the material and making the level light Weight.
A still further aspect of the present invention is to provide
a level Which in I-beam con?guration has serrated slots at

each end Which ?rmly engage the bosses of complementary
20

surface and vieWing the position of the bubble against the
predetermined graduated marks on the vial. Magnets have
been used so that the level becomes magnetically attached to
certain surfaces Which are to be assessed. A level is illus
trated in US. Pat. No. 4,463,501 to Wright et al., Which is

25

shape provided in the end caps so as to ?rmly engage the end
caps to the body of the level.

Other aspects, features, and advantages of this invention
Will become apparent from the folloWing detailed descrip
tion When taken in conjunction With the accompanying
draWings, Which are a part of this disclosure and Which

illustrate, by Way of example, the principles of this inven

incorporated herein in its entirety by reference thereto.

tion.

SUMMARY OF THE INVENTION

BRIEF DESCRIPTION OF DRAWINGS

30

One aspect of the invention relates to a level, including a

body having ?rst and second operative Walls interconnected

The invention is illustrated With drawings Which represent

by a Web, the ?rst Wall having a ?rst exterior operative
surface and the second Wall having a second exterior opera
tive surface, the ?rst surface and the second surfaces facing
in opposite directions and being generally parallel to one
another; the body further comprising a stop structure dis
posed betWeen the operative Walls; a level vial carried by the

one of the embodiment in Which the present invention may
35

40

invention shoWing exploded vieW of the plurality of bubble
vials, cylindrical magnets and the end caps provided With
bosses complementary in shape to the shape of the serrated
45

ing: a body having ?rst and second operative Walls inter

parallel to one another; the body further comprising a stop
structure disposed betWeen the operative Walls; a level vial
carried by the body; and a reinforcing Wall disposed closer
to the ?rst operative Wall than the second operative Wall, the
reinforcing Wall cooperating With the ?rst operative Wall to
generally de?ne a cavity.
Another aspect of the present invention is to provide a

50

stop structure comprising an elongated ?ange disposed
60

edges joined together in a manner so as to form a cavity

betWeen Wherein a permanent magnet is positioned through
an aperture provided in the loWer operative surface, With one
end of the magnet engaging the elongated ?ange as a “stop”
and the other end being ?ush With or adjacent the loWer
operative surface of the level.

aligned apertures provided in the loWer operative surface of
the I-beam body;
FIG. 2(b) is an enlarged perspective vieW of the segment
of the I-beam body toWards the right of the plane along the
line ‘141’ through the axis of the cylindrical magnet in

position;
55

level having a I-beam extruded metallic body With a novel

betWeen the tWo opposing ?anges of the I-beam and in close
proximity to the loWer ?ange of the I-beam With their longer

slots on both the ends of the I-beam;

FIG. 2(a) is a perspective vieW of the I-beam body
Without vials and end caps and shoWing exploded vieW of
the positioning of tWo cylindrical permanent magnets in the

connected by a Web, the ?rst Wall having a ?rst exterior
operative surface and the second Wall having a second
exterior operative surface, the ?rst surface and the second

surfaces facing in opposite directions and being generally

of the present invention. In the accompanying draWings:
FIG. 1 is a perspective vieW of the level of the present

abutting the stop structure, the magnet having an opposite
end adjacent the ?rst exterior operative surface for magneti
cally attracting a Workpiece engaged With the ?rst exterior
operative surface.
Another aspect of the invention relates to a level, includ

embodiments incorporating changes and adaptations by
those skilled in the art. Accordingly the invention is not
deemed limited to the exact construction shoWn. All modi
?cations and equivalents are intended to be Within the scope

body; the ?rst exterior operative surface having an opening;
and a magnet disposed in the opening and having one end

be practiced. It is to be understood that the principles and
features of the present invention may be embodied in variant

FIG. 2(0) is an enlarged perspective vieW of the half-cut
segment of the I-beam body betWeen the planes of line
‘444’ and ‘545’ shoWing cylindrical magnet in installed
position Within the cavity betWeen the loWer operative
surface and the elongated ?ange;
FIG. 3(a) is a plan vieW of the I-beam body With magnets
in position Within the apertures provided in the loWer
operative surface and Without vials and end caps;
FIG. 3(b) is a side elevation vieW of the left end of the

65

I-beam body of FIG. 3(a);
FIG. 3(0) is a side elevation vieW of the right end of the

I-beam body of FIG. 3(a);

US 7,204,029 B2
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FIG. 3(d) is an enlarged vieW of the transverse section
‘2i2’ of I-beam body of FIG. 3(a) through the axis of one

orientation betWeen vertical and horizontal. The end caps 11
and 16, preferably made of plastic, are ?xed at each end of

of the cylindrical magnets in position;

body 12. The shape of the bosses 31 provided in the end caps

FIG. 4 is a perspective vieW of the box-beam body
con?guration of the level of the present invention Without
end caps and vials and shoWing exploded vieW of the

11 and 16 is complementary to that of interior of slots 32 so
that When end caps are press-?tted at each end, the bosses 31
of the end caps 11 and 16 engage into the serrated slots 32

cylindrical magnets;

of the I-beam body 12 Whereby the end caps become ?rmly
engaged to the I-beam body 12.
Referring to FIG. 2(a) and FIG. 2(c), the Web 13 com
prises a pair of spaced parallel side Wall 51 and 52 (best seen
in FIG. 2(b)) interconnecting the operative Walls 21 and 22
of the I-beam body. The Web 13 generally lies in a plane that

FIG. 5(a) is a plan vieW of the box-beam body con?gu

ration;
FIG. 5(b) is a side elevation vieW of the left end of the

box-beam body of FIG. 5(a);
FIG. 5(c) is a side elevation vieW of the right end of the

box-beam body of FIG. 5(a);

bisects the surface of elongated Wall member 34 as Well as

FIG. 5(d) is an enlarged vieW of the transverse section

along the line ‘3i3’;
FIG. 6(a) is a plan vieW of one of the vial assemblies ?tted

With contoured lens;
FIG. 6(b) is left side elevation vieW of the contoured lens;
FIG. 6(0) is the front elevation vieW of the contoured lens;
FIG. 6(d) is the rear elevation vieW of the contoured lens;
FIG. 6(e) is the right side elevation vieW of the contoured

20

lens;
FIG. 7 is a cross-sectional vieW similar to FIG. 3d but

taken through the center of a vial; and
FIG. 8 is a cross-section vieW taken along line 8i8 in
FIG. 7.

25

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

having multiple magnets. That is, preferably a pair of
30

member 34 (best seen in FIG. 3(d)) disposed generally in
parallel betWeen Walls 21 and 22. The operative Wall 22 and

the I-beam body 12. Although the magnets 44 and 45 are
illustrated as being cylindrical, it should be understood that
35

apertures 42, 43, respectively, in the exterior operative
surface 14, one end of each of the cylindrical magnet 44, 45
40

operative Wall 21 has ?rst exterior operative surface 14 (best
seen in FIG. 2(a)) and the second operative Wall 22 has
45

surfaces 14 and 15 are generally parallel to each other and

are facing in opposite directions. The operative surfaces 14
and 15 have typically highly accurate ?atness and smooth
ness.

The I-beam body 12 has plurality of apertures 17 in the
Web 13 for receiving plurality of vial assemblies 18 each of
Which includes a pair of mounting members 18b having a
lens cover 18a. The pair of mounting members 18b sup
porting a hermetically sealed bubble vial 19 positioned

any appropriate magnet con?guration may be employed.
When magnets 44 and 45 are in position through the

the elongated Wall member 34 are interconnected along the
longitudinal central lines by a planar Web 13. The ?rst

second exterior operative surface 15. The exterior operative

cylindrical permanent magnets 44 and 45 are positioned

through the dimensionally aligned apertures 42 and 43,
respectively, provided in the exterior operative surface 14 of

Reference is noW made at FIG. 1 Which illustrates a level

10 constructed and operative in accordance With one
embodiment of the present invention. The level 10 includes
an elongated body member 12 preferably made of a
mechanically stable and durable metallic alloy. In one of the
illustrated embodiments, the body 12 has an I-beam con
?guration in transverse section (best seen in FIG. 3(d)) With
parallel operative Walls 21 and 22 and an elongated Wall

the inner surfaces of the operative Walls 21 and 22. The Wall
surfaces 51 and 52 are opposite Wall surfaces of the Web 13
and, as illustrated FIG. 2b, cooperate together to form a solid
Wall member forming Web 13. As seen in FIG. 2b, certain
areas of Web 13 Will have a substantially rectangular, solid
cross-section. Additional apertures as required may be pro
vided in the Web 13 such as an aperture 54 for easy gripping
and handling of the level and a triangular slot 53 for
suspending the level in vertical orientation from one of the
corners of the triangular slot 53.
The illustrated embodiments described herein include at
least one magnet for magnetically attaching the level to a
surface. Although only one magnet may be necessary, it is
preferred to have multiple magnets. Level 10 is illustrated as

50

abuts the elongated Wall member 34 as a “stop” Whereas the
other end is substantially ?ush With or slightly recessed from

the loWer operative surface 14 of the body 12 preferably
adjacent to the operative surface 14. FIG. 3d illustrates the
positioning of magnet 44. Since the con?guration and posi
tioning of magnet 45 is substantially identical to that of
magnet 44, only the positioning of magnet 44 is illustrated
and described in detail. In particular, When magnet 44 is in
position through the aperture 42 in the exterior operative
surface 14, one end 47 of the cylindrical magnet 44 abuts the
loWer surface 35 of elongated Wall member 34 and the loWer
surface 35 acts as a “stop” Whereas the opposite end 49 is

slightly recessed upWardly from the loWer operative surface
14 so as to not a?fect the ?atness of the surface 14. Thus, the
elongated Wall member 34 functions as a stop structure

against Which one end of each of the cylindrical magnets 44

therebetWeen. In a manner discussed in more detail beloW 55 and 45 abuts Whereas the other end of the magnets is

With respect FIGS. 7 and 8, the apertures 17 in the Web 13
have shape and dimensions aligned With the exterior contour
and dimensions of the mount members 18(b) so that the
latter may be snugly ?tted and positioned Within the aper
tures 17 and the contoured lens may be ?tted thereto by
fasteners 23 and 24. One of the vial assemblies is generally
positioned around the longitudinal central location of the
body 12 and one vial assembly is positioned at equidistant

substantially ?ush With or recessed With respect to the

60

through the aligned aperture 43 from the loWer operative
surface 14 to the elongated ?ange 34 is best seen in the FIG.

locations on either side of the centrally located vial assem

bly. One vial assembly is used to determine vertical orien
tation, other vial assembly measures horizontal orientation
Whereas the third vial assembly is adjustable to any desired

operative surface 14. The stop surface 35 abutting the end 47
of magnet 44 enables precise positioning of the opposite end
49 relative to the operative surface 14. The positioning of the
cylindrical magnet 45 Within the cavity 41 and extending

65

2(c), Which shoWs the magnet 45 in the installed position.
The magnets 44 and 45 attract the metallic Workpiece Which
becomes evenly attached to the exterior of the operative
surface 14 thereby enabling accurate determination of the
?atness of a surface. The magnets 44 and 45 may be secured

US 7,204,029 B2
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in the openings 42 and 43, respectively, as appropriate,

70 betWeen them extending from one end of the beam to the
other end of the beam. The end caps appropriate to the
con?guration are provided to close the opening at each end
of the frame structure.
The central Walls 68 and 69 have a central opening 85 on

including by friction and/or by adhesive.
The elongated Wall member 34 (also referred to herein as
a “reinforcing Wall”, Which is disposed betWeen the tWo
operative Wall members 21 and 22, forms a closed cross

the periphery of their exterior operative surface 65 for
receiving a horiZontal level indicating vial assembly. The
pair of central Walls 68 and 69 further have a plurality of
openings 81 and 83 extending therethrough, Which are in
spaced adjacent relation to the central opening 85. Each of
the openings 81 and 83 is dimensionally aligned and con

sectional con?guration With the loWer Wall member 21 and
side Wall members 161 and 162 and thus reinforces the
structure of the body 12 and improves the torsional strength
ofthe l-beam body 12. The Walls ofthe l-beam body 12 may
therefore be made thinner enabling reduction in material
consumption and making the level light in Weight. As can be
seen in FIG. 3d, the elongated Wall member (or “reinforcing
Wall”) 34 includes a ?rst Wall portion 95 and a second Wall
portion 97. The ?rst portion 95 is connected at one end
thereof to the planar Wall Web 13 and slopes doWnWardly to
join the ?rst side Wall 161 at an opposite end thereof, While

?gured to receive one of the vertical level indicating assem
blies therein. The elongated slots 82 and 84 are con?gured
to receive hand-hold assembly to facilitate handling of the

box-beam body con?guration.
Referring to FIG. 5(a) to FIG. 5(d), an elongated Wall
member 75 is disposed betWeen the central Wall members 68
and 69 and betWeen the operative Walls 62 and 63. The

the second portion 97 is connected at one end thereof to the

planar Wall Web 13 and slopes doWnWardly to join the
second side Wall 162 at an opposite end thereof.

Referring to FIG. 3(a) to FIG. 3(d), each end of l-beam

20

body has substantially l-beam cross section as best seen in

FIG. 3(b) and FIG. 3(0). The elongated Wall member 34 is
disposed betWeen and is generally parallel to the tWo opera
tive Wall members 21 and 22. The elongated Wall member 34
may be closer to the operative Wall member 21 as compared
to the operative Wall member 22. The longer edges of the
elongated Wall member 34 are joined to the corresponding
longer edges on the inner surface of the operative Wall 21 so

25

as to form a cavity 41 betWeen Wall members 34 and 21. As

seen in FIG. 3d, the transverse section ‘2i2’ through the
axis of the cylindrical magnet 44 further illustrates the

30

positioning of the cylindrical magnet 44 Within the cavity
41.

Referring to FIG. 4, another embodiment of the metallic
body of the level may have box-beam con?guration Which

93 Within the cavity 76 so that one end of each of the magnet
abuts against the elongated Wall member 75 as a “stop” and
35

has the advantage that it resists tWisting loads along the
longitudinal axis more so than frame structures of a solid

l-beam cross-sectional con?guration. In the box-beam con
?guration, the metallic body 61 of a level 59 has a pair of

oppositely oriented elongated operative Walls 62 and 63

40

Which are generally parallel to each other and have planar
surface With ?atness of high accuracy. The ?rst operative
Wall 62 has ?rst exterior operative surface 64 Whereas the
second operative Wall 63 has second exterior operative
surface 65 so that the exterior surfaces 64 and 65 are

45

oppositely oriented and are substantially parallel. Each of
the operative Walls 62 and 63 has transversely spaced

inWardly turned elongated ?anges 66 extending along the
length of their longer edges. The inWardly turned ?anges 66
de?ne the Width of the exterior operative surfaces 64 and 65.

the other end of each of the magnet is substantially ?ush
With or slightly recessed from the exterior operative surface
64 of the box-beam. The magnets 94 and 95 and their
respective insertion into body 61 via apertures 92 and 93 and
the use of Wall member 75, and particularly surface 134
thereof, as a “stop” for abutting against the respective upper
surfaces 97 and 99 of magnets 94 and 95 is substantially
identical to that illustrated and described above With respect
to magnets 44 and 45 above in level 10. In such a positioning
arrangement, the placement of magnets 94 and 95 does not
compromise the ?atness of the operative surface 64 of the
level and thereby enables the level 59 to determine the
?atness of a surface With relatively higher precision.
Throughout the length of the box-beam from one end to

another end, the box-beam has substantially rectangular
50

A pair of angular Walls 67 extends from each pair of

transversely placed spaced ?anges 66 in converging relation

shaped opening 70 as best seen in FIG. 5d.
Referring to FIG. 6, the bubble vial 19 (best seen installed

in the lever 10 in FIG. 1) is a sealed vial generally cylindrical
in shape containing a ?oating air bubble entrapped in a
liquid, preferably an antifreeZe solution. The sealed vial is

to one another. The operative Walls 62 and 63 are intercon

nected by a pair of transversally spaced, substantially par
allel Walls 68 and 69 referred to hereinafter as ‘central

elongated Wall member 75 is generally parallel to the
operative Walls 62 and 63 and is comparatively closer to the
Wall 62. Each longer edge of the elongated Wall member 75
is joined via side Walls 130 and 132 With the operative Wall
62 to form a cavity 76 extending throughout the length of the
box-beam. The closed cross-section de?ning cavity 76 pro
vides additional torsional rigidity and strength to the overall
level structure, thus alloWing less metal to be used if desired,
Without loss of strength, in comparison With a conventional
box-beam level. Like the l-beam body con?guration, the
?rst exterior operative surface 64 has circular apertures 92
and 93 dimensionally aligned to receive therein cylindrical
magnets 94 and 95, respectively. The cylindrical magnets 94
and 95 are positioned through the aligned apertures 92 and

55

made of transparent material such as plastic or glass to

Walls.’ The central Walls 68 and 69 are spaced apart in the
direction of the Width of the operative Walls 62 and 63, at a
distance less than the Width of the operative Walls 62 and 63

facilitate vieWing of the position of the ?oating air bubble in
the vial. The plastic generally used for vial production is an

and are preferably equidistant from the transversal ?anges

transparency and dimensional stability. HoWever other
materials having similar properties may also be used for

66 on either side. The central Walls 68 and 69 are integrally

connected With the angular Walls 67 extending from the
transversal ?anges 66. Thus the pair of the Walls 68 and 69
are cooperatively structured and integrally joined With the
operative Walls 62 and 63 to form substantially a rectangular
elongated box beam interconnecting the operative Walls 62
and 63. The four integral Walls 62, 63, 68 and 69 together

enclose substantially a rectangular shaped recessed opening

acrylic thermoplastic polymer Which has high degree of
60

producing vials. TWo ends 110 and 112 of the bubble vial 19
are attached to the inner periphery 114 and 116 of the edges
33 of the pair of mount members 18b of the vial assembly
18 by a suitable fastening device. For example, fasteners 23
65

and 24, such as a nut and bolt assembly or threaded

fasteners, may be inserted into openings 25 and 26 in each
one of the pair of bracket members 18b. The siZing of the
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bracket members 18b is such that the bracket members 18b

lighter in Weight. In addition, the proximity of Walls 34 and

abut the Web 13 around the perimeter of the respective
opening in Web 13, such as opening 17. The sealed vial 19
has spaced line indicators of usual type over its periphery for

75 to the respective operative surfaces 14 and 64 alloW a
relatively short magnet to be used. In the I-beam frame
con?guration, each end of the I-beam body of the level of the
present invention has serrated slots that engage the bosses of

determining the ?atness of a horizontal or vertical surface
indicator lines. The lens covers 1811 are contoured so that the

the end caps having shape complementary to the shape of the
serrated slots thereby enabling ?rm engaging of the end caps

range of angles from Which the vial 19 can be vieWed
increases so that the vial 19 is more easily read. In preferred
embodiments, the contour is approximately a 1.75 inch

to the body of the level. A contoured lens 18a is provided
over each of the bubble vials 19 in order to improve the
range of angles from Which the graduations on the vial 19

radius. Since a contoured lens cover 1811 is on both sides of

can be easily read to determine the ?atness of a surface.

With the help of position of the bubble With respect to these

The foregoing speci?c embodiments have been provided

the vial 19, the vial 19 can be easily read from either side of
the lever 10. For installation, the pair of mount members 18b
are placed on opposite sides of Web and over openings in

to illustrate the structural and functional principles of the
present invention, and are not intended to be limiting. To the
contrary, the present invention is intended to encompass all

Web 13 such as opening 17. The tWo mount members are

?xed to each other and clamp the Web 13 therebetWeen by
the tightening action of the fasteners 23 and 24 either by
passing fasteners 23 and 24 through holes 114 in Web 13 or

modi?cations, alterations, and substitutions Within the spirit
and scope of the appended claims.

by passing fasteners 23 and 24 through the opening in Web
13, such as opening 17. The fasteners 23, 24 may be

The invention claimed is:
20

threadably received in the co-operative threaded openings
25, 26, 27 and 28 in the mount members 18b. Additionally,
although the lens covers 1811 are con?gured to be arcuate,
the lens covers may be generally ?at as illustrated in FIG. 1
or curved as illustrated in FIGS. 7 and 8. Also, although the
mount members 18b illustrated in FIGS. 7 and 8 together
position the vial 19, the vial may be secured to one mount
member 18b as illustrated in FIG. 1.
Thus it Will be seen from the foregoing that a level of the
present invention has a stop structure for positioning of a

nected to one another, said ?rst Wall having a ?rst

exterior operative surface and said second Wall having
a second exterior operative surface, said ?rst surface
25

operative Walls, said body further comprising spaced
30

35

and their longer edges are joined together in a manner so as
to form a cavity betWeen them. The magnets are positioned

in the cavity through dimensionally aligned apertures pro
40

slightly recessed from the loWer operative surface of the
level.

The positioning arrangement of magnet per the foregoing
description enables positioning of the magnets Within the
boundaries of the loWer operative surface and the elongated
?ange. Such positioning of magnet does not in any Way
interfere or compromise With the ?atness of the operative
surface of the level. The arrangement of the magnet per the

45

50

cavity having a generally closed transverse cross-sec
tion and a non-cylindrical con?guration;
level vial carried by said body;
said ?rst exterior operative surface having an opening;
and
a magnet disposed in said opening and having one end
abutting said stop structure, said magnet having an
opposite end adjacent said ?rst exterior operative sur

face for magnetically attracting a Workpiece engaged
With said ?rst exterior operative surface.
2. A level according to claim 1, Wherein said spaced side

rectangular shaped cross section: and only portions of the
side Walls cooperate With the ?rst operative Wall and stop
structure to de?ne the cavity.
3. Alevel according to claim 2, Wherein said stop structure

comprises an elongated Wall member having the opposing
longer edges thereof connected to the spaced parallel side
55

Walls.
4. A level according to claim 1, Wherein said ?rst and
second operative Walls are interconnected via a generally

planar Wall, said planar Wall lying in the plane that generally

less expensive than previously knoWn levels. The elongated
Wall 34 also reinforces the operative Walls of the beam frame
of the level due to Which the level body of the present

a stop structure disposed betWeen said operative Walls, the
stop structure joining the side Walls,
said stop structure, said side Walls, and said ?rst operative
Wall generally de?ning a cavity therebetWeen, said

Walls connect With said operative Walls to form a generally

present invention enables a user to determine the ?atness of

a surface With relatively higher precision While employing a
magnetic level. Such positioning arrangement for a magnet
also obviates the need for a long, heavier and expensive
magnet. In the illustrated embodiments, of the subject appli
cation, tWo small magnets are positioned through the dimen
sionally aligned slots in the loWer operative surface. Thus, a
level in accordance With the invention may be lighter and

side Walls joining opposite ends of the ?rst operative

Wall,

gated Wall member disposed betWeen and generally parallel

vided in the loWer operative surface of the body so that one
end of the each of the magnet abuts the elongated Wall
member as a “stop” and other end is substantially ?ush or

and said second surface facing in opposite directions
and being generally parallel to one another, said body
having a cross-section region that is generally symmet
ric about a plane that bisects the ?rst and second

pair of magnets. The stop structure may be embodied in
I-beam body con?gurations as Well as in box-beam body
beam con?guration. The stop structure comprises an elon
to the operative Walls of the beam body of the level. The
elongated Wall member is closer to the loWer operative Wall

1. A level, comprising:
a body having ?rst and second operative Walls intercon

60

bisects said ?rst and second operative Walls.
5. Alevel according to claim 4, Wherein said stop structure
comprises an elongated Wall structure, and Wherein said

invention has considerably improved torsional strength to
resist tWisting loads along the longitudinal axis. Thus, the

generally planar Wall is joined With said elongated Wall

Walls of the body can be made relatively thinner Without

portion sloping generally doWnWardly from the planar Wall

compromising the requisite torsional strength of the body of
the level. This in turn enables reduction in material con
sumption and makes the level economical in cost as Well as

structure, the elongated Wall structure comprising a ?rst Wall
65

to a ?rst of the side Walls and a second Wall portion sloping

generally doWnWardly from the planar Wall to a second of
the side Walls.
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6. A level according to claim 5, wherein said generally
planar Wall lies in the plane that bisects said ?rst and second

surface, said ?rst surface and said second surface facing

in opposite directions and being generally parallel to

operative Walls.

one another:

7. A level according to claim 1, Wherein said stop structure
comprises an elongated Wall structure.
8. A level according to claim 7, Wherein said elongated
Wall member is closer to said ?rst operative Wall than said

a vial carried by said Web;
a reinforcing Wall disposed closer to said ?rst operative

second operative Wall.
9. A level according to claim 1, Wherein said spaced side

erally de?ne a single cavity therebetWeen;
spaced side Walls joining opposite ends of the ?rst opera
tive Wall;
said Web comprising a generally planar Wall joining the
reinforcing Wall and lying in a plane generally bisecting
the ?rst and second operative Walls; and

Wall than said second operative Wall, said reinforcing
Wall cooperating With said ?rst operative Wall to gen

Walls and the ?rst and second operative Walls form a

generally rectangular cross section, Wherein the stop struc

ture comprises a reinforcing Wall disposed generally parallel
to said ?rst and second operative Walls.

the single cavity having a non-cylindrical con?guration

10. A level, comprising:
a body having ?rst and second operative Walls intercon

and a generally closed transverse cross-section.

exterior operative surface and said second Wall having

21. A level according to claim 20, Wherein the reinforcing
Wall comprises a ?rst portion sloping doWnWardly from the

a second exterior operative surface, said ?rst surface

planar Wall to a ?rst of the side Walls and a second portion

nected to one another, said ?rst Wall having a ?rst

and said second surface facing in opposite directions
and being generally parallel to one another, said body
having a cross-section region that is generally symmet

20

sloping doWnWardly from the planar Wall to a second of the
side Walls.

22. A level according to claim 21, Wherein the spaced side

ric about a plane that bisects the ?rst and second

Wall members are parallel to one another and connect the

operative Walls;

reinforcing Wall With said ?rst operative Wall to de?ne said

a level vial carried by said body;
spaced side Walls joining opposite ends of the ?rst opera

cavity.
25

tive Wall;
a reinforcing Wall disposed closer to said ?rst operative

acts as a stop for said magnet.

Wall than said second operative Wall, said reinforcing
Wall joining the side Walls and cooperating With said
?rst operative Wall to generally de?ne a cavity ther

23. A level according to claim 21, Wherein said magnet
has one end thereof abutting said reinforcing Wall, Which

24. A level according to claim 20, Wherein said generally
30

planar Wall is connected at a ?rst end thereof to the second
operative Wall and is connected at a second end thereof to

ebetWeen, said cavity having a non-cylindrical con?gu

the reinforcing Wall, said generally planar Wall hence inter

ration and a generally closed transverse cross-section.

connecting the ?rst and second Walls.
25. A level according to claim 20, Wherein said ?rst
operative Wall has an opening, and further comprising a

11. A level according to claim 10, Wherein said ?rst
operative Wall has an opening, and further comprising a

magnet received in said cavity through said opening.

35

12. A level according to claim 11, Wherein said magnet
has one end thereof abutting said reinforcing Wall.
13. A level according to claim 10, Wherein said ?rst and
second operative Walls are interconnected by the spaced side
Walls to form a generally rectangular shaped cross section.
14. A level according to claim 10, Wherein said ?rst and

?rst and second operative Walls, said ?rst Wall having a
?rst exterior operative surface and said second Wall
having a second exterior operative surface, said ?rst
surface and said second surface facing in opposite
directions and being generally parallel to one another;
a reinforcing Wall disposed closer to said ?rst operative

second operative Walls are interconnected by a Web com

prising a generally planar Wall connected to the reinforcing
Wall, said planar Wall lying in the plane that generally bisects
said ?rst and second operative Walls.

Wall than said second operative Wall, said reinforcing
45

15. A level according to claim 14, Wherein said reinforc

ing Wall comprises a ?rst Wall portion sloping doWnWardly
from a ?rst side of the planar Wall to a ?rst of the side Walls,
and a second Wall portion sloping doWnWardly from a
second side of the planar Wall to a second of the side Walls.

magnet received in said cavity through said opening.
26. A level, comprising:

Wall cooperating With said ?rst operative Wall to gen

erally de?ne a single cavity therebetWeen;
said single cavity having a non-cylindrical shape and a

generally closed cross-section;
50

16. A level according to claim 10, Wherein the reinforcing
Wall and the ?rst operative Wall de?ne only a single cavity
therebetWeen.
17. A level according to claim 10, Wherein the ?rst

a generally planar Wall positioned betWeen said second
operative Wall and said ?rst operative Wall, said gen
erally planar Wall lying in a plane that generally bisects
said ?rst and second operative Walls;
spaced side Walls joining opposite ends of the ?rst opera
tive Wall and also joining the reinforcing Wall; and
a vial carried by said level.

operative Wall includes a plurality of spaced openings

27. A level according to claim 26, Wherein the reinforcing

formed therein, so as to provide the cavity With spaced
regions of a generally open cross-section.
18. A level according to claim 17, further comprising a
plurality of magnets, each of Which is disposed in a respec
tive one of the openings.
19. A level according to claim 10, further comprising end
caps attached to opposite ends of the body.

Wall comprises a ?rst portion disposed on a ?rst side of the
plane and a second portion disposed on a second side of the
60

Wall to a second of the side Walls.

28. A level according to claim 26, Wherein said ?rst
operative Wall has an opening, and further comprising a

20. A level, comprising:
?rst and second operative Walls interconnected by a Web,
said ?rst Wall having a ?rst exterior operative surface
and said second Wall having a second exterior operative

plane, the ?rst portion sloping from the planar Wall to a ?rst
of the side Walls, the second portion sloping from the planar

magnet received in said cavity through said opening.
65

29. A level according to claim 28, Wherein said magnet
has one end thereof abutting said reinforcing Wall, Which
acts as a stop for said magnet.
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30. A level according to claim 26, wherein the ?rst

34. A level according to claim 33, Wherein said ?rst and

operative Wall includes a plurality of spaced openings

second sloping Wall portions comprises an elongated Wall.
35. A level according to claim 34, Wherein said generally
planar Wall intersects said elongated Wall.
36. A level according to claim 35, Wherein said elongated

formed therein, so as to provide the cavity With spaced
regions of a generally open cross-section.
31. A level according to claim 30, further comprising a
plurality of magnets, each of Which is disposed in a respec
tive one of the openings.

Wall is disposed closer to said ?rst operative Wall than said

second operative Wall.
37. A level according to claim 35, Wherein said planar
Wall intersects said second operative Wall.

32. A level, comprising:
?rst and second operative Walls, said ?rst Wall having a
?rst exterior operative surface and said second Wall
having a second exterior operative surface, said ?rst
surface and said second surface facing in opposite
directions and being generally parallel to one another;
a generally planar Wall disposed betWeen said ?rst and
second operative Walls and that lies in a plane that

38. A level according to claim 32, further comprising at
least one opening in said ?rst operative Wall, and a magnet
received Within said at least one opening and extending
Within the closed cross-sectional con?guration.
39. A level according to claim 32, Wherein said ?rst and
second sloping Wall portions serves as a stop for said at least

generally bisects the ?rst and second operative Walls,

one magnet.

the ?rst operative Wall being on a ?rst side of the planar
Wall and the second operative Wall being on a second

side of the planar Wall opposite the ?rst side;
a vial carried by said generally planar Wall; and

40. A level according to claim 32, Wherein said operative

Walls, said generally planar Wall and said plurality of Wall
20

the planar Wall and cooperating With said ?rst operative

angular shape.

Wall to form a non-cylindrical, generally closed cross

sectional con?guration, the plurality of Wall members
including a ?rst side Wall, a second side Wall, a ?rst

sloping Wall portion connecting the planar Wall With the
?rst side Wall, and a second sloping Wall portion
connecting the planar Wall With the second side Wall.
33. A level according to claim 32, Wherein the side Wall
members are parallel to one another.

members are formed from a metallic alloy.

41. A level according to claim 40, Wherein said generally
closed cross-sectional con?guration generally forms a tri

a plurality of Wall members disposed on the ?rst side of

25

42. A level according to claim 41, Wherein said generally
planar Wall intersects an upper portion of said triangular

shape.
43. A level according to claim 32, Wherein said generally
planar Wall intersects said second operative Wall.
*
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