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LEVEL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to levels such as 

those used to plumb and/ or level signs, posts, pipes, or other 
structures. 

2. Description of Related Art 
Levels used to plumb and/or level signs, posts, pipes, etc. 

are known. See, e.g., U.S. Pat. No. 6,029,359. This type of 
level typically includes angularly offset arms that can be used 
to abut a cylindrical or polygonally-cross-sectioned surface 
of an object such as a sign, post, or other structure such that a 
longitudinal axis of the level is parallel to a longitudinal axis 
of the object. Such a level includes a plurality of bubble vials 
having predetermined orientations relative to the level’s lon 
gitudinal axis (e.g., parallel, perpendicular) for plumbing 
and/ or leveling the object. 

Levels typically endure rough treatment during storage 
(e. g., being loosely stored in a tool box/bucket along With 
other sharp and/or heavy tools (e.g., hammers, screWdrivers, 
etc.). One or more of the bubble vials of conventional levels, 
such as that described in U.S. Pat. No. 6,029,359, hereby 
incorporated by reference in its entirety, are typically exposed 
during storage and are fragile. As a result, the bubble vials are 
sometimes accidentally broken during storage. There is there 
fore a need for a level that exposes its bubble vials for use, but 
protects its bubble vials during storage. 

SUMMARY OF EMBODIMENTS OF THE 
INVENTION 

One or more embodiments of the present invention provide 
a level that opens from a closed/storage position to an open/ 
usable position. In the open/usable position, the level’s 
bubble vials are exposed for vieWing/use. When in the closed/ 
storage position, the bubble vials are stored safely Within the 
body of the level. 

Another embodiment of the present invention provides a 
level that includes a body including ?rst and second arms 
connected for relative pivotal movement about a pivot axis 
betWeen open and closed positions. The body includes at least 
one reference surface. The level also includes a ?rst bubble 
vial mounted to the body and having a longitudinal axis 
disposed parallel to or coaxial With the pivot axis. The ?rst 
bubble vial is constructed and arranged to provide an indica 
tion of an orientation of the at least one reference surface. 
Movement of the arms from their closedposition to their open 
position exposes a measurement portion of the ?rst bubble 
vial for use. Movement of the arms from their open position to 
their closed position shields the measurement portion of the 
?rst bubble vial Within the body. 

According to one or more of these embodiments, the at 
least one reference surface includes ?rst and second reference 
surfaces de?ned by the ?rst and second arms, respectively, 
and the ?rst and second reference surfaces are parallel to or 
include the pivot axis. According to one or more of these 
embodiments, When in the open position, the arms together 
de?ne a third reference surface that is perpendicular to the 
pivot axis. 

According to one or more of these embodiments, the level 
also includes a second bubble vial attached to the ?rst arm. 
The second bubble vial has a longitudinal axis that is perpen 
dicular to the pivot axis. Movement of the arms from their 
closed position to their open position exposes a measurement 
portion of the second bubble vial for use. Movement of the 
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2 
arms from their open position to their closed position shields 
the measurement portion of the second bubble vial Within the 
body. 

According to one or more of these embodiments, the level 
also includes a third bubble vial attached to the second arm, 
the third bubble vial having a longitudinal axis that is perpen 
dicular to the pivot axis. Movement of the arms from their 
closed position to their open position exposes a measurement 
portion of the third bubble vial for use. Movement of the arms 
from their open position to their closed position shields the 
measurement portion of the third bubble vial Within the body. 
The longitudinal axes of the second and third bubble vials are 
disposed at an angle relative to each other of betWeen 60 and 
120 degrees When the arms are in their open position. 

According to one or more of these embodiments, the at 
least one reference surface comprises ?rst and second refer 
ence surfaces de?ned by the ?rst and second arms, respec 
tively; the ?rst and second reference surfaces are parallel to or 
include the pivot axis; the second bubble vial is attached to the 
second arm; and the longitudinal axis of the second bubble 
vial is parallel to or included Within the second reference 
surface. 

According to one or more of these embodiments, the ?rst 
bubble vial is pivotally movable about the pivot axis relative 
to both arms. 

According to one or more of these embodiments, move 
ment of the arms from their open position to their closed 
position causes the ?rst bubble vial to pivotally move about 
the pivot axis relative to both arms. 

According to one or more of these embodiments, the arms 
have inner sides that face toWard each other When the arms are 
in their closed position; and When the arms are in their open 
position, the measurement portion of the ?rst bubble vial is 
exposed on a side of the level that includes the inner sides. 

According to one or more of these embodiments, the arms 
form an angle relative to each other about the pivot axis When 
in their open position, and When the arms are in their open 
position, the measurement portion of the ?rst bubble vial is 
exposed on a side of the arms in Which the angle is larger than 
180 degrees. 
According to one or more of these embodiments, the body 

further comprises a pivot body that pivotally connects to each 
of the arms for pivotal movement relative to each of the arms 
about the pivot axis, and the ?rst bubble vial is mounted to the 
pivot body for pivotal movement With the pivot body relative 
to each of the arms about the pivot axis. 

According to one or more of these embodiments, the ?rst 
bubble vial is disposed Within the pivot body, and the pivot 
body includes a lateral opening through Which the measure 
ment portion of the bubble vial is vieWable. 

According to one or more of these embodiments, one of the 
arms comprises a coverpor‘tion that covers the lateral opening 
When the arms are in their closed position. The pivot body and 
?rst arm each may have pivot stops that limit and de?ne a ?rst 
pivotal range betWeen the pivot body and the ?rst arm, one 
end of the ?rst pivotal range corresponding to an angle 
betWeen the pivot body and the ?rst arm When the arms are in 
their closed position, another end of the ?rst pivotal range 
corresponding to an angle betWeen the pivot body and the ?rst 
arm When the arms are in their open position. The pivot body 
and second arm may each have pivot stops that limit and 
de?ne a second pivotal range betWeen the pivot body and the 
second arm, one end of the second pivotal range correspond 
ing to an angle betWeen the pivot body and the second arm 
When the arms are in their closed position, another end of the 
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second pivotal range corresponding to an angle between the 
pivot body and the second arm When the arms are in their open 
position. 

According to one or more of these embodiments, the sec 
ond arm includes a recess, and the ?rst arm includes a latch 
that aligns With the recess When the arms are in their closed 
position, the ?rst arm being resiliently biased toWard the 
recess to urge the arms to remain in their closed position When 
the arms are in their closed position. 

According to one or more of these embodiments, the level 
also includes a ?exible tether, a ?rst end of Which is attached 
to the second arm, a second end of Which is constructed and 
shaped to releasably attach to the latch When the arms are in 
their open position. 

Another embodiment of the present invention provides a 
level that includes a body including ?rst and second arms 
connected for relative pivotal movement about a pivot axis 
betWeen open and closed positions; and a ?rst bubble vial 
mounted to the body and having a longitudinal axis parallel to 
or coaxial With the pivot axis. Movement of the arms from 
their open position to their closed position causes the ?rst 
bubble vial to pivotally move about the pivot axis relative to 
both arms. 

Another embodiment of the present invention provides a 
method of using a level, comprising moving ?rst and second 
arms of a level relative to each other about a pivot axis from a 
closed position to an open position. Said moving exposes for 
use a measurement portion of a ?rst bubble vial. The ?rst 
bubble vial has a longitudinal axis that is parallel to or coaxial 
With the pivot axis. 

According to one or more of these embodiments, the 
method also includes moving the arms from their open posi 
tion to their closed position. Said moving of said arms from 
their open position to their closed position shields the mea 
surement portion of the ?rst bubble vial Within a body of the 
level. 

According to one or more of these embodiments, said 
moving comprises moving the arms relative to each other 
against a biasing force of a latch on the ?rst arm that resil 
iently engages a recess in the second arm When the arms are 
in their closed position, and the method further comprises: 
positioning the level against an object, and attaching the level 
to the object by attaching an end of a tether to the latch, an 
opposite end of the tether being attached to the second arm. 

Additional and/ or alternative objects, features, aspects, and 
advantages of one or more embodiments of the present inven 
tion Will become apparent from the folloWing description, the 
accompanying draWings, and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of embodiments of the present 
invention as Well as other objects and further features thereof, 
reference is made to the folloWing description Which is to be 
used in conjunction With the accompanying draWings, Where: 

FIG. 1 is a front perspective vieW of a level in an open 
position according to an embodiment of the present inven 
tion; 

FIG. 2 is a front vieW of the level of FIG. 1 in an open 
position; 

FIG. 3 is a rear vieW of the level of FIG. 1 in an open 
position; 

FIG. 4 is a perspective rear side vieW of the level of FIG. 1 
in a closed position; 

FIG. 5 is a rear vieW of the level of FIG. 1 in a closed 
position; 

FIG. 6 is top vieW of the level of FIG. 1 in an open position; 
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4 
FIG. 7 is a top vieW of the level of FIG. 1 in a closed 

position; 
FIG. 8 is a front vieW ofa pivot body ofthe level ofFIG. 1; 

and 
FIG. 9 is an exploded perspective vieW of the level of FIG. 

1. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS OF THE INVENTION 

FIGS. 1-9 illustrate a level 1 according to an embodiment 
of the present invention. As best illustrated in FIG. 9, the level 
1 includes a body 10 that includes a ?rst arm 20, a second arm 
30, and a pivot body 40, and three bubble vials 50, 60, 70. 
The arms 20, 30 each connect to the pivot body 40 for 

pivotal movement relative to the pivot body 40 about a pivot 
axis 100. Consequentially, the arms 20, 30 are connected to 
each other (via the pivot body 40) for pivotal movement 
relative to each other about the pivot axis 100 betWeen an 
open position (shoWn in FIGS. 1-3 and 6) and a closed posi 
tion (shoWn in FIGS. 4, 5, and 7). 
As best illustrated in FIG. 9, the bubble vial 50 (e.g., a 

bubble/spirit vial) is mounted Within an axially extending 
hole 40a of the pivot body 40 such that a longitudinal axis of 
the bubble vial 50 is generally parallel to the pivot axis 100. 
As used herein, When a combination of tWo axes and/or sur 
faces are described as parallel, such parallel arrangement 
encompasses circumstances in Which the axes/surfaces are 
spaced from each other or overlap each other (e. g., an axis that 
is coaxial With another axis or a surface/plane). The bubble 
vial 50 is ?xed relative to the pivot body 40, and moves 
pivotally With the pivot body 40 relative to at least one of the 
arms 20, 30 about the pivot axis 100. In the illustrated 
embodiment, the hole 40a and longitudinal axis of the bubble 
vial 50 are both coaxial With the pivot axis 100. In another 
embodiment, hoWever, the axis of the bubble vial 50 can be 
axially displaced from and parallel to the pivot axis 100. 
The generally cylindrical (see FIG. 9) pivot body 40 

includes a lateral opening 40b through Which at least a mea 
surement portion 50a of the bubble vial 50 is vieWable. The 
remainder of the bubble vial 50 may be generally enclosed 
Within and shielded by the pivot body 40. The measurement 
portion 50a of the bubble vial 50 includes a portion of the 
bubble vial 50 that permits a user to determine Whether the 
bubble vial is horiZontally positioned or not (e.g., indicia 
(such as lines) on the bubble vial 50 disposed on either side of 
a portion of the bubble vial 50 into Which a bubble Would be 
positioned if the longitudinal axis of the bubble vial 50 is 
horiZontally positioned in a level orientation). 
As shoWn in FIG. 9, the pivotal connections betWeen the 

arms 20, 30 and the pivot body 40 comprise hinge portions 
200, 300 having arcuate, concave inside surfaces on the arms 
20, 30, respectively, that engage convex, outside surface arcu 
ate hinge portions 40c, 40d, respectively, of the pivot body 40. 
The inside surfaces of the hinge portions 200, 300 may form 
part of a cylindrical surface that encompasses angles larger 
than 180 degrees such that they trap their respective, cylin 
drical-surfaced hinge portions 40c, 40d therein While permit 
ting relative pivotal movement about the pivot axis 100. The 
hinge portions 200, 300 may be resiliently ?exible to enable 
them to snap over and engage the hinge portions 40c, 40d of 
the pivot body 40. Alternatively, the arms 20, 30 and pivot 
body 40 may pivotally connect to each other using any other 
suitable mechanism or hinge (e.g., living hinge, hinge, pin, 
etc.) Without deviating from the scope of the present inven 
tion. Similarly, the pivot body 40 may be integrally formed 
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With and/or rigidly attached to one of the arms 20, 30 Without 
deviating from the scope of the present invention. 
As shown in FIG. 9, the hinge portions 200, 400 include 

pivot stops 20d, 40e, respectively, that limit and de?ne a ?rst 
pivotal range betWeen the arm 20 and the pivot body 40 via 
their abutment at opposite extremes of the ?rst pivotal range. 
One end of the ?rst pivotal range corresponds to an angle 
betWeen the pivot body 40 and arm 20 When the arms 20, 30 
are in their closed position. An opposite end of the ?rst pivotal 
range corresponds to an angle betWeen the pivot body 40 and 
arm 20 When the arms 20, 30 are in their open position. 
Similarly, the hinge portions 30c, 40d include pivot stops 30d, 
40], respectively, that limit and de?ne a second pivotal range 
betWeen the arm 30 and the pivot body 40 via their abutment 
at opposite extremes of the pivotal range. One end of the 
second pivotal range corresponds to an angle betWeen the 
pivot body 40 and arm 30 When the arms 20, 30 are in their 
closed position. An opposite end of the second pivotal range 
corresponds to an angle betWeen the pivot body 40 and arm 30 
When the arms 20, 30 are in their open position. Movement of 
the arms 20, 30 betWeen their closed and open positions 
causes the pivot body 40 and bubble vial 50 to pivot relative to 
the arms 20, 30 (in opposite directions relative to each arm 20, 
30) about the pivot axis 100.According to one embodiment of 
the invention, the ?rst and second pivotal ranges are each 
approximately half of the total pivotal range of the arms 20, 
30 relative to each other. According to another embodiment, 
the second pivotal range is about 100 degrees, the ?rst pivotal 
range is about 170 degrees, and the total pivotal range of the 
arms 20, 30 relative to each other is about 270 degrees. In an 
embodiment Where one of the arms is ?xed to or integral With 
the pivot body 40, then all of the pivotal range of movement is 
betWeen the pivot body and the other arm. The provision of 
the stops and limited range of movement is optional and can 
be dispensed With out deviating from the scope of the present 
invention. 
As can be appreciated from FIGS. 1, 2, 4, and 5, the hinge 

portion 20d de?nes a cover portion that covers the lateral 
opening 40b When the arms 20, 30 are in their closed position, 
and does not cover the lateral opening When the arms 20, 30 
are in their open position. Consequently, movement of the 
arms 20, 30 from their closed position to their open position 
exposes the measurement portion 50a of the bubble vial 50 
for use, and movement of the arms 20, from their open posi 
tion to their closed position shields the measurement portion 
50a of the bubble vial 50 Within the body 10. 
As shoWn in FIGS. 1-7, the arms 20, 30 have outer sides 

20a, 30a and inner sides 20b, 30b. The inner sides 20b, 30b 
face toWard each other When the arms 20, 30 are in their 
closed position (see FIG. 7), and are disposed at an angle With 
respect to each other When the arms 20, 30 are in their open 
position (see FIG. 6). The outer sides 20a, 30a face in oppo 
site directions from each other When the arms 20, 30 are in 
their closed position (see FIG. 7), and are disposed at an angle 
With respect to each other When the arms 20, 30 are in their 
open position (see FIG. 6). 
As best illustrated in FIG. 6, outer sides 20a, 3011 have 

reference surfaces that de?ne reference surfaces 110, 120, 
respectively, that are parallel to the pivot axis 100. Speci? 
cally, reference surfaces 110, 120 are oriented and calibrated 
relative to the mounted position and orientation of the vial 50, 
such that When the surface 110 and/ or 120 is engaged With a 
horiZontal, level surface being measured, the bubble Within 
vial 50 Will be positioned in the vial to indicate the level 
orientation of the measured surface. As best shoWn in FIG. 2, 
When the arms 20, 30 are in their open position, their bottom 
surfaces 21, 31 together de?ne an additional reference surface 
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6 
orplane 130, While their top surfaces 23, 33 together de?ne an 
additional reference surface or plane 140. The reference sur 
faces 130, 140 are preferably perpendicular to the pivot axis 
100. The reference surfaces 21, 23, 31, 33 are oriented and 
calibrated relative to the mounted position and orientation of 
the vial 50 such that When one of the surfaces 130, 140 are 
engaged With a vertical, plumb surface being measured, the 
bubble Within vial 50 Will be positioned to indicate the plumb 
orientation of the surface being measured. 
As shoWn in FIGS. 6 and 7, When the arms 20, 30 are open, 

the inner sides 20b, 30b of the arms 20, 30 form an angle A 
relative to each other about pivot axis 100 (e.g., the pivot axis 
100 creates the vertex of the angleA). The angleA is 0 degrees 
When the arms 20, 30 are in their closed position (see FIG. 7) 
(although this angle can differ as it is no consequence) and is 
larger than 180 degrees When the arms 20, 30 are in their open 
position (see FIG. 6). The points on the arms that de?ne the 
angle A are arbitrary (e.g., any points on the arms 20, 30 that 
touch each other When the arms 20, 30 are in their closed 
position). As shoWn in FIG. 6, When the arms 20, 30 are in 
their open position, in different embodiments, the angle A 
may range betWeen 180 and 360 degrees, may be betWeen 
200 and 340 degrees, may be betWeen 220 and 320 degrees, 
may be betWeen 240 and 300 degrees, and may be about 270 
degrees. 
As shoWn in FIGS. 1 and 2, When the arms 20, 30 are in 

their open position, the lateral opening 40b and measurement 
portion 50a of the bubble vial 50 are exposed on a side of the 
level 1 that de?nes the angle A. When the arms 20, 30 are in 
their open position, the lateral opening 40b and measurement 
portion 50a are exposed on a same side of the level 1 as the 
inner sides 20b, 30b of the arms 20, 30, and on an opposite 
side ofthe level 1 as the outer sides 20a, 30a. As seen in FIG. 
1, When the arms 20, 30 are in their open position, the lateral 
opening 40b and the measurement portion 50a are exposed on 
a side of the level 1 in Which an angle betWeen the arms 20, 30 
is larger than 180 degrees. 
As shoWn in FIGS. 1 and 2, the bubble vials 60, 70 are 

mounted to the arms 20, 30, respectively such that their mea 
surement portions 60a, 7011 are vieWable from the inner sides 
20b, 30b of the arms 20, 30. In one embodiment, longitudinal 
axes of the bubble vials 60, 70 are generally perpendicular to 
the pivot axis 100, and are generally parallel to the reference 
planes 110, 120, respectively. The measurement portions 60a, 
7011 are exposed and vieWable When the arms 20, are in their 
open position (see FIGS. 1-2), and are shielded Within the 
body 10 When the arms are in their closed position (see FIGS. 
4-5). The longitudinal axes of the bubble vials 60, 70 are 
disposed at the angle A relative to each other When the arms 
are in their open position. Alternatively, the bubble vials 60, 
70 may have any other useful orientation and position on the 
level 1, and either or both bubble vials 60, 70 may be omitted 
Without deviating from the scope of the present invention. 
As shoWn in FIG. 3, the bubble vials 60, 70 are attached to 

the arms 20, 30, respectively, via insertion into holes 20e, 30e 
in the arms 20, 30. Alternatively, the bubble vials 50, 60, 70 
may be attached to the pivot body 40, and arms 20, 30, 
respectively, in any other suitable manner, as Would be under 
stood by one of ordinary skill in the art. 
As shoWn in FIG. 6, the arm 30 includes an integrally 

molded tab that forms a latch 200 that extends from the inner 
side 30b. As shoWn in FIG. 3, the arm 20 includes a corre 
sponding recess 210. The latch 200 aligns With and engages a 
side surface adjacent (or partially de?ning) the recess 210 
When the arms 20, 30 move into their closed position. When 
in the closed position, the latch 200 is resiliently biased 
against the side surface adjacent the recess 210 to urge the 
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arms 20, 30 to remain in their closed position. To move the 
arms 20, 30 from their closed position to their open position, 
the user pulls the arms 20, 30 apart against the biasing force of 
the resilient engagement of the latch 200 to the side surface of 
the recess 210. Alternatively, the latch 200 may comprise a 
positive locking latch that must be positively released (e.g., 
by pulling the latch 200 or a latch handle/release thereof aWay 
from the recess 210), or any other suitable latch arrangement. 
As shoWn in FIG. 3, a ?exible tether 220 includes a ?rst end 

22011 that attaches to the arm 20, and a second end 2201) is 
constructed and shaped to releasably be attached to the latch 
200 When the arms 20, 30 are in their open position. In the 
illustrated embodiment, the ?exible tether 220 comprises an 
elastic band and the second end 220!) comprises a loop in the 
elastic band. The loop 220!) can be Wrapped around the latch 
200 to secure the second end 2201) to the latch 200. 

Hereinafter, operation of the level 1 is described. When the 
arms 20, 30 are closed, the bubble vials 50, 60, 70 are 
enclosed and shielded Within the body 10 of the level 1 so as 
to inhibit other objects from breaking the bubble vials 50, 60, 
70. To use the level 1, the user moves the arms 20, 30 into their 
open position, Which exposes for use the measurement por 
tions 50a, 60a, 70a of the bubble vials 50, 60, 70. While 
operation of vial 50 has been previously described, it can be 
appreciated that vials 60, 70 provide a plumb indication When 
surfaces 110 and 120 engage to different surfaces of an object 
to be measured. If the surfaces 110, 120, for example, engage 
orthogonal surfaces ofan upright 4"><4" post, the vials 60, 70 
can be used to provide a plumb indication in tWo different 
planes (front, and back, as Well as side-to-side). 

If convenient, the user may Wrap the tether 220 around the 
object and attach the second end 2201) of the tether 220 to the 
latch 200 to secure the level 1 to the object. The user then 
vieWs the measurement portion(s) 50a, 60a, 70a of one or 
more of the bubble vials 50, 60, 70 to ascertain an orientation 
of the object (e.g., hoW qualitatively close the object is to 
vertical or horizontal). After use, the user disengages the 
tether 220 from the latch 200 if needed. The user then moves 
the arms 20, 30 back to their closed position, Which makes the 
level 1 more compact for storage, and protects the bubble 
vials 50, 60, 70 Within the body 10. 

Longitudinal ends of the bubble vials 50, 60, 70 may be 
accessible via the holes 4011, 20e, 30e, respectively, even 
When the arms 20, 30 are in their closed position. HoWever, 
the bubble vials 50, 60, 70, and in particular their typically 
more fragile measurement portions 50a, 60a, 70a, remain 
shielded and enclosed Within the body 10 despite such holes 
40a, 20e, 30e. The depth and siZe of the holes 40a, 20e, 30e 
may reduce the likelihood that a foreign object Would extend 
into one of the holes 40a, 20e, 30e and break one of the bubble 
vials 50, 60, 70. Moreover, the longitudinal ends of the bubble 
vials 50, 60, 70 are typically more robust than the measure 
ment portions 50a, 60a, 70a thereof, and can better resist 
damage. Caps/plugs may cover the holes 40a, 20e, 30e to 
further safeguard the bubble vials 50, 60, 70. 

In an alternative embodiment, the vial 50 may take the form 
of a bull’ s-eye bubble vial. In yet another embodiment, vial 50 
may be oriented to have a longitudinal axis that is perpen 
dicular to the longitudinal axis 100 to provide a plumb indi 
cation for vertical structures such as posts. 

The foregoing illustrated embodiments are provided to 
illustrate the structural and functional principles of the 
present invention and are not intended to be limiting. To the 
contrary, the principles of the present invention are intended 
to encompass any and all changes, alterations and/or substi 
tutions Within the spirit and scope of the folloWing claims. 
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What is claimed is: 
1. A level comprising: 
a body including ?rst and second arms connected for rela 

tive pivotal movement about a pivot axis betWeen open 
and closed positions, the body including at least one 
reference surface; and 

a ?rst bubble vial mounted to the body and having a lon 
gitudinal axis disposed parallel to or coaxial With the 
pivot axis, the ?rst bubble vial being constructed and 
arranged to provide an indication of an orientation of the 
at least one reference surface, 

Wherein movement of the arms from their closed position 
to their open position exposes a measurement portion of 
the ?rst bubble vial for use, and 

Wherein movement of the arms from their open position to 
their closed position shields the measurement portion of 
the ?rst bubble vial Within the body. 

2. The level of claim 1, Wherein the at least one reference 
surface comprises ?rst and second reference surfaces de?ned 
by the ?rst and second arms, respectively, and Wherein the 
?rst and second reference surfaces are parallel to or include 
the pivot axis. 

3. The level of claim 2, Wherein, When in the open position, 
the arms together de?ne a third reference surface that is 
perpendicular to the pivot axis. 

4. The level of claim 1, further comprising a second bubble 
vial attached to the ?rst arm, the second bubble vial having a 
longitudinal axis that is perpendicular to the pivot axis, 

Wherein movement of the arms from their closed position 
to their open position exposes a measurement portion of 
the second bubble vial for use, and 

Wherein movement of the arms from their open position to 
their closed position shields the measurement portion of 
the second bubble vial Within the body. 

5. The level of claim 4, further comprising a third bubble 
vial attached to the second arm, the third bubble vial having a 
longitudinal axis that is perpendicular to the pivot axis, 

Wherein movement of the arms from their closed position 
to their open position exposes a measurement portion of 
the third bubble vial for use, 

Wherein movement of the arms from their open position to 
their closed position shields the measurement portion of 
the third bubble vial Within the body, and 

Wherein the longitudinal axes of the second and third 
bubble vials are disposed at an angle relative to each 
other of betWeen 60 and 120 degrees When the arms are 
in their open position. 

6. The level of claim 4, Wherein: 
the at least one reference surface comprises ?rst and second 

reference surfaces de?ned by the ?rst and second arms, 
respectively, 

the ?rst and second reference surfaces are parallel to or 
include the pivot axis, 

the second bubble vial is attached to the second arm, and 
the longitudinal axis of the second bubble vial is parallel to 

or included Within the second reference surface. 
7. The level of claim 1, Wherein the longitudinal axis of the 

?rst bubble vial is coaxial With the pivot axis. 
8. The level of claim 1, Wherein the ?rst bubble vial is 

pivotally movable about the pivot axis relative to both arms. 
9. The level of claim 1, Wherein movement of the arms from 

their open position to their closed position causes the ?rst 
bubble vial to pivotally move about the pivot axis relative to 
both arms. 

10. The level of claim 1, Wherein: 
the arms have inner sides that face toWard each other When 

the arms are in their closed position; and 
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When the arms are in their open position, the measurement 
portion of the ?rst bubble vial is exposed on a side of the 
level that includes the inner sides. 

11. The level of claim 1, Wherein: 
the arms form an angle relative to each other about the pivot 

axis When in their open position, and 
When the arms are in their open position, the measurement 

portion of the ?rst bubble vial is exposed on a side of the 
arms in Which the angle is larger than 180 degrees. 

12. The level of claim 1, Wherein: 

the body further comprises a pivot body that pivotally 
connects to each of the arms for pivotal movement rela 
tive to each of the arms about the pivot axis, and 

the ?rst bubble vial is mounted to the pivot body for pivotal 
movement With the pivot body relative to each of the 
arms about the pivot axis. 

13. The level of claim 12, Wherein: 
the ?rst bubble vial is disposed Within the pivot body, and 
the pivot body includes a lateral opening through Which the 

measurement portion of the bubble vial is vieWable. 

14. The level of claim 13, Wherein one of the arms com 
prises a coverportion that covers the lateral opening When the 
arms are in their closed position. 

15. The level of claim 13, Wherein the pivot body and ?rst 
arm each have pivot stops that limit and de?ne a ?rst pivotal 
range betWeen the pivot body and the ?rst arm, one end of the 
?rst pivotal range corresponding to an angle betWeen the 
pivot body and the ?rst arm When the arms are in their closed 
position, another end of the ?rst pivotal range corresponding 
to an angle betWeen the pivot body and the ?rst arm When the 
arms are in their open position. 

16. The level of claim 15, Wherein the pivot body and 
second arm each have pivot stops that limit and de?ne a 
second pivotal range betWeen the pivot body and the second 
arm, one end of the second pivotal range corresponding to an 
angle betWeen the pivot body and the second arm When the 
arms are in their closed position, another end of the second 
pivotal range corresponding to an angle betWeen the pivot 
body and the second arm When the arms are in their open 
position. 
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17. The level of claim 1, Wherein: 
the second arm includes a recess; and 
the ?rst arm includes a latch that aligns With the recess 
When the arms are in their closed position, and is resil 
iently biased toWard the recess to urge the arms to remain 
in their closed position When the arms are in their closed 
position. 

18. The level of claim 17, further comprising a ?exible 
tether, a ?rst end of Which is attached to the second arm, a 
second end of Which is constructed and shaped to releasably 
attach to the latch When the arms are in their open position. 

19. A level comprising: 
a body including ?rst and second arms connected for rela 

tive pivotal movement about a pivot axis betWeen open 
and closed positions; and 

a ?rst bubble vial mounted to the body and having a lon 
gitudinal axis parallel to or coaxial With the pivot axis, 

Wherein movement of the arms from their open position to 
their closed position causes the ?rst bubble vial to piv 
otally move about the pivot axis relative to both arms. 

20. A method of using a level, comprising moving ?rst and 
second arms of a level relative to each other about a pivot axis 
from a closed position to an open position, Wherein said 
moving exposes for use a measurement portion of a ?rst 
bubble vial, the ?rst bubble vial having a longitudinal axis 
that is parallel to or coaxial With the pivot axis. 

21. The method of claim 20, further comprising moving the 
arms from their open position to their closed position, 
Wherein said moving of said arms from their open position to 
their closed position shields the measurement portion of the 
?rst bubble vial Within a body of the level. 

22. The method of claim 20, Wherein: 
said moving comprises moving the arms relative to each 

other against a biasing force of a latch on the ?rst arm 
that resiliently engages a recess in the second arm When 
the arms are in their closed position, and 

the method further comprises: 
positioning the level against an object, and 
attaching the level to the object by attaching an end of a 

tether to the latch, an opposite end of the tether being 
attached to the second arm. 

* * * * * 


