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WO 2008/115148PCT/SG2008/000063 A Hand-Held Digital Level
Background and Field of the Invention 5This invention relates to a
WO 2018/histRligital level. Levelling devices, commonly known aBCTye§08(80063
used in the building or construction industry to measure inclination or
deviation from a horizontal or vertical plane. A very common type of level
is a "spirit" or "fluid" [evel ﬁ‘gﬂg.ﬁé}é@? tlatoaqyi_ggglat IeasF one straight
edge and a bubble vial. To measure whether adesired horizontal or
vertical inclination is reached, the straight edge is placed on a surface to
be measured and the position of the bubble observed through the vial and
BAER}&‘?&&ME%E ngrb??rﬁ@il'ﬂ\%ﬂﬁﬂﬂgs’ the surface is considered to be
aligned with a norizontar or vertical plane. Such a level is simple and easy
to 15 use. However, it has its problems and one of them is accuracy. A
fluid level relies on a user to observe the position of the bubble, and quite
THIEVRRH FXISTEQ BoCAM AdIHER UG RLM LI the measurement
inaccurate. Also, the fluid level meastires a level condition but is not useful
for measuring an angle (other than perhaps 45 or 180 degrees). 20 To
address the above disadvantage, a digital level has been proposed which
Leﬂ@mﬁllﬂmwsﬁmﬁ%ﬁ'@nmr I MEARLES %@@Sooﬁﬁn?ﬂ@aﬁ ﬂ(ﬂRg or
to decimal point accuracy and displaying the angle on a digital display.

coltsHIgetIoIO IR IRCAEP HiakRs areiGHal Rl oge instintibhasfuid [Bvel 8% tal or

unitary
vertical plane. A very common type of level is a “spirit” or “fluid” level having a

rigid body and at least one straight edge and a bubble vial. To measure whether
a desired horizontal or vertical inclination is reached, the straight edge is placed
on a surface to be measured and the position of the bubble observed through
the vial and if the bubble is within certain markings, the surface is considered to
be aligned with a horizontal or vertical plane. Such a level is simple and easy to
use. However, it has its problems and one of them is accuracy. A fluid level
relies on a user to observe the position of the bubble, and quite easily parallax
errors can be introduced making the measurement inaccurate. Also, the fluid
level measures a level condition but is not useful for measuring an angle (other

than perhaps 45 or 180 degrees).

To address the above disadvantage, a digital level has been proposed which
normally includes a level transducer to measure an angle of inclination up to'
decimal point accuracy and displaying the angle on a digital display. It is also
known to incorporate a digital level together with a fluid level as a unitary

levelling device, and this provides alternative visual indications of the inclination.
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25levelling device, and this provides alternative visual indications of the

inclination. 2 It is an object of the present invention to provide an
WQResatMdshand-held digital level which provides the public WRGTASG26898/000063

choice. 5 Summary of the Invention The invention provides a hand-held

digital level comprising a digital display for displaying an angle of

inclination, and attachment means for releasably attaching the digital level

to another article. 10 By providing the attachment means, this allows the

it iSRRG (7 s RaR 0 aleheldeaoRcuan AR A TN o DY Clgita

Ich requires the alternative digital reading, as and when a need aris

vl BRI SIE AR ity g comprisges. Further, a digial evel

comprises sensitive electronic circuitry to 15 perform the inclination
measurement and may not be as impact resistant as a fluid level. Thus,
the digital level can be kept when it is not required and attached to the

suftyisd S\tm%emggﬁ{{g . Advantageously, the attachmen_t_ means is

%@é‘m‘tﬁm@ly attached to 20a fluid level, and this provides
alternative level readings/measurements. It is smaller in size and thus
easier to be carried and kept for travelling.

The invention provides a hand-held digital level comprising a digital display for
displaying an angle of inclination, and attachment means for releasably

attaching the digital level to another article.

By providing the attachment means, this allows the digital Ievei to be mounted
to another device, such as a fluid or spirit level, which requires the alternative
digital reading, as and when a need arises. This provides greater flexibility and
convenience. Further, a digital level comprises sensitive electronic circuitry to
perform the inclination measurement and may not be as impact resistant as a
fluid level. Thus, the digital level can be kept when it is not required and

attached to the fluid level when desired.

Advantageously, the attachment means is adapted to be releasably attached to
a fluid level, and this provides alternative level readings/measurements. It is

smaller in size and thus easier to be carried and kept for travelling.

Preferably, the digital level is integrally formed with the attachment means to

form an unitary structure.
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Preferably, the digital level is integrally formed with the attachment means
to form an unitary structure. WO 2008/115148PCT/SC2008/000063 3

WOR8ttd¥nent means may comprise a bracket, may be mad¥&tisGae0giegp063

comprise adhesive. The attachment means may comprise a clamp. Brief
Description of the Drawings 5 An embodiment of the invention will now be
dEReBRRCHPENy 'BPERANTRRY, HRMRSIEReACEIRFIRL atimBangIAgnetic, or may
drawings in which, _Figure 1 is a hand-held digital level comprising

ABRAR RN Eadh RIS At SRR M BV ERRNRTISS AR Bresent
invention; Figure 2 is a back view of the digital level of Figure 1; and

Figure 3 shows the hand-held digital level of Figure 1 being mounted to

another article, .
Brief Description of the Drawings

An embodiment of the invention will now be described, by way of example, with

reference to the accompanying drawings in which,

Figure 1 is a hand-held digital level cofnprising attachment means accord.ing to
a preferred embodiment of the present invention;

Figure 2 is a back view of the digital level of Figure 1; and

Figure 3 shows the hand-held digital level of Figure 1 being mounted to another

article.

Detailed Description of the Preferred Embodiment

A hand-held digital level 100 of a preferred embodiment of the invention is
ehown in Figures 1 and 2. The digital level 100 includes a housing 102
enclosing circuitry for measuring an angle of inclination or deviation from the
horizontal or vertical, and a digital display 104 for displaying the measurement
depending on the step accuracy for example 01, 05 or 0.01 degree steps. The
circuitry of the digital level 100 is known in the art and will not be elaborated in

detail.
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15Detailed Description of the Preferred Embodiment A hand-held digital
level 100 of a preferred embodiment of the invention is shown in Figures 1

W AW 1R digital level 100 includes a housing 102 enclosingF&iesita) 4épo0063

measuring an angle of inclination or deviation from the 20 horizontal or
104 for displaying the measurement

vertical, and a digital displa i )
AR KR PusHatte] Bl adpao ik A1 1 08 dn s aeafieehsngr means
The circuitry of the digital level 100 is known in the art and will not be
SEBRIIAA BERSe B s RleasaB RIS R Hat FVRlileo to another
knawn digital Ieve&s, the digital level 100 includes attachment means )
FhRsiNgs: Bracket 169 s mrde AsRmuhlasticy ane drjrarallefamoed with the
nother arficle. The bracket 106 is made from plastic and integrally formed
ﬁ%‘?hiff ingf1 oﬁi}%@ig@(ﬁbngQOB%chﬁés 2R SHansi nfeapeer 108
108 5 extending rearwardly from the housing 104 and adjoining two )
SAEBADL R st the RAVERmINS ahAsadioningdiaeiamping ams
ith an abutment surface 112 for clamping to the article (not :
AR R R eRPi Bt C08 RTEHEw b APaeRpHit o abuiment
astaa ahclggﬁ) 2afrc|)9|%|gg%/inog é%c)ﬂ%deogrstfglrg I(%\()%I gr]\%twsrp)ovm )ihlig embodiment, the
bracket 106 is specifically adapted for attaching to a rigid body of a fluid or spirit

level (not shown).

In use, to attach the digital level 100 to a fiuid level 200, the slightly flexible
clamping arms 110 are flexed or expanded to receive a part of the rigid body of
the fluid level until the rigid body touches the inside wall of the extension
member 108. The clamping arms 110 are 'then released so that they clamp onto
the rigid body as shown in Figure 3 thus forming a compact levelling device,
which can be used in the usual way to provide both fluid reading as well as
digital angle measurement. It should be mentioned that‘the bubble vials of the

fluid level 200 are not shown in Figure 3.

The described embodiment should not be construed as limitative. For example,
instead of a bracket 106, the attachment means may be magnetic for attaching
the digital device 100 to a metallic surface to measure an angle of inclination, or
adhesives could be used for attaching the back of the digital level 100 onto a
flat surface. Also, the attachment means may be a clamp, such as a F or G

clamp for releasably clamping the digital device to another article. It is also
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In use, to attach the digital level 100 to a fluid level 200, the slightly

flexible clamping arms 110 are flexed or expanded to receive a part of the
WQigedshdai#df the fluid level until the rigid body touches the insP{E{y&RGH/000063

the extension member 108. The clamping arms 110 are then released so

that they clamp, onto 15 the rigid body as shown in Figure 3 thus forming a
Wﬁéﬁévﬁ%&%\%@mm R MENEs B hfe asﬁaméﬂlaﬁpﬁr&fio‘ge above

ﬁ%‘m fluid re dip as well a\skg{ ital angle measurement. It should be
HB%%B'Iaaﬁ %e%hu%rb?é’t @cﬁ‘ uid level 200 are not shown in
Figure 3. 20 The described embodiment should not be construed as
limitative. For example, instead of a bracket 106, the attachment means

e AR S BT e oP AHELI L do TBAe [BeRl RS raterial but
R AP b i, SRYISRORE (P o S GRPR Proferred. s
Ao B I8 000 B R APl GG riafred with the
R TR b el D MR roteiematecwih the
TR s oS T SR SRR o ST St atachment
integ{_\aslly formed with the bracket. If formed separately, then the bracket

may be assembled with the housing 102 of the digital level 100 using
screws or other suitable attachment means. 10

The digital level 100 may be adapted to be attached to other articles, not
necessary a fluid level, that requires a digital read-out of the angle of inclination

or deviation from the horizontal or vertical.

Having now fully described the invention, it should be apparent to one of
ordinary skill in the art that many modifications can be made hereto without

departing from the scope as claimed.



The digital level 100 may be adapted to be attached to other articles, not
necessary a fluid level, that requires a digital read-out of the angle of

WO 20p84iivAtfon or deviation from the horizontal or vertical. 15Having %Wﬁ;ﬁglsloooom
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described the invention, it should be apparent to one of ordinary skill in the
art that many modifications can be maée hereto without departing from
the scope as claimed. WO 2008/115148PCT/S02008/000063 6 CLAIMS
1. A hand-held digital level comprisiag altgtal display for displaying an
angle of inclination, and attachment means for releasably attaching the

o e S AR el R A0 YR SIS iR ing an
digital |e}3{ﬁtg3é3%9rﬁ{E%&B‘ﬁi”&ﬂg(ﬁ%ﬁ?ﬁ%}%ﬁ?ﬁH@W BRASSY attaching the

adapted to e releasably attac
digital level to another article, wherein the digital level is integrally formed

with the attachment means to form an unitary structure.

2. A hand-held digital level according to claim 1, wherein the attachment

means is adapted to be releasably attached to a fluid level.

3. A hand-held digital level according to any preceding claim, wherein the
attachment means comprises a bracket.
4. A hand-held digital level according to any preceding claim, wherein the

attachment means is magnetic.

5. A hand-held digital level according to any preceding claim, wherein the

attachment means comprises an adhesive.

6. A hand-held digital level according to any preceding claim, wherein the

attachment means comprises a clamp.

7. In combination, a hand-held digital device according to any preceding

claim and a fluid level, the hand-held digital device being releasably

attached to the fluid level.



10 3. A hand-held digital level according to any preceding claim, wherein
the attachment means comprises a bracket. 4. A hand-held digital level

wo 208%%?19 to any preceding claim, wherein the 15attachment me4r & R2008/000063
magnetic. 5. A hand-held digital level according to any preceding claim,
wherein the attachment means comprises an adhesive. 206.A hand-held
digital level according to any preceding claim, wherein the attachment
means comprises a clamp. 7.In combination, a hand-held digital device
according to any preceding claim and a fluid level, the hand-held
digital device being releasably 25attached to the fluid level. 7

8. A hand-held digital level comprising a digital display for displaying an
angle of inclination, and attachment means for releasably attaching the
digital level to another article, wherein the attachment means comprises

5 a bracket.

9. A hand-held digital level comprising a digital display for displaying an
angle of inclination, and attachmentmeans for releasably attaching the
digital level to another article, wherein the attachment means comprises

10 an adhesive.



8. A hand-held digital level comprising a digital display for displaying an

angle of inclination, and attachment means for releasably attaching the
WIS to another article, wherein the attachment meanstor§r788&000063

5a bracket. 9. A hand-held digital lell comprising a digital display for

displaying an angle of inclination, and attachment means for releasably

attaching the digital level to another article, wherein the attachment means

comprises 10an adhesive. 1/2 Figure 1 teD

Figure 1

Figure 2
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Figure 3
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