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WD 2008/ 115148PCT/ SG2008/ 000063 1 A Hand-Held Digit al
Level Background and Field of the Invention 5This

WO noenisias rel ates to a hand-hel d digital | evebCT/SG2008/000063
Level I'ing devices, commonly known as "level s" are used
in the building or constructjon industry to neasure
inclination or deviation froma horizontal or vertica
pl ane. A very conménHapgdield Digital Leyeh "spirit" or
"fluid" level having a 10 rigid body and at | east one
strai ght edge and a bubble vial. To neasure whether a
desired horizontal or vertical inclination is reached,

Bddrgraitnidpai Fietdl 8etHeSINREARGSH on a surface to be
neasured and the position of the bubble observed
through the vial and if the bubble is within certain
mar ki ngs, the surface is considered to be aligned with

r.Z0 |, or, vertical plane. Such a level is sinple
Thi%@gghégﬂ%%atefsto&égnqc_ﬁmgl’tali leVélas its probl ems and
one of themis accuracy. Afluid level relies on a
user to observe the position of the bubble, and quite
easily parallax errors can be introduced nmaking the
Levglingr @endegs.i eeomany &nowinses ‘fienels arel Usedeln theasuilding or
a level condition but is not useful for neasuring an
coanjuetiqroirtistryhian meashep indibation IB0de\egticat Som 20hd€zontal or
address the above disadvantage, a digital |evel has
vehtRsai pRirRD 06 08ryAbb@ndtry Bl diel @Gk U e be YRlid” level having a
transducer to neasure an angle of inclination up to
iHEB Qi r i i t le_on a
righte leﬁmg. as"t“b‘ﬁiéts"i‘@i Sgkﬂ'?eqjg% S %88 \ngt, 3@?’2?%3%[9 whether

digita i spl ay. al’s¢ 'known 10 1™c _
a Sléglletdaihorllz%\ﬁ?él c}r%%@a“?rinc\i\fngﬁoﬁ isf lrel'élcg\eld?%%l st?aslgr?t eudnglet igranced

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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25l evel ling device, and this provides alternative

visual indications of the inclination. 2 It is an
wobjoeaisiad the present invention to provide anpCT/SG2008/000063

alternative hand-held digital |evel which provides the

public with a useful choice, 5 Sunmary of the

I nvention The invention provides a hand-held digital

| evel conprising a digital display for displaying an

angle of inclination, and attachnent neans for

It is @hestgedt of the tp@@iérﬂ@hﬁéﬁf&odlt@'dr@hdb%tﬁéhérﬂaﬂ@@hbﬂﬂ held digital
article. 10 By providing the attachnment neans, this

nev@h Wosh brdQiddishé ?Jubh@W@ch d Qs& aweé ed to anot her
device, such as a fluid or spirit [evel, which
requires the alternatlve di gital readlng, as and when
a need arises. This provides greater flexibility and

S convenife ce, Fl{rth a digital level conprises
——%ﬁ@-ﬂi—?—wﬁg—mu = ic circuitry to 15 performthe
i nclination neasurenent and nmay not be as i npact

resistant as a fluid level. Thus, the digital |evel
can be kept when it is not required and attached to

~ Thehevéntiordptosidss athandeleadd rdigital levehdoamrisireg asdigitalt display for

attachnment neans is adapted to be rel easably attached

disphay2f@ &h uadgleeve! inchimationi ang@r attaciedt trR6AE | 168 releasably
| evel readings/neasurenents. It is smaller in size and

att'ébhllﬁgﬁtﬁé'oﬂjlta‘i %v’é?td?é‘ﬁdthéfjaﬁﬁfb kept for travelling.
Preférably, the digital level is integrally forned

wWth the attachnent neans to forman unitary
structure.

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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WO 2008/ 115148PCT/ SG2008/ 000063 3 The attachnment neans
may conprise a bracket, nmay be magnetic, or may

wa@eopnides adhesi ve. The attachnment nmeans may CPOPSGHBS/000063

clanp. Brief Description of t Drawi ngs 5 An
enbodi nent of the invention will now be described, by

VEhe aftachimient eneand mayetempiiee éCbrhaeetaGﬁ%"%“m etic, or ma
drawi ngs in which, yeFilhgjarellsahan-he A y

t C g to
e Ry e R L e
Figure 2 is a back view of the digital |evel of Flgure
1; and Figure 3 shows the hand-held digital |evel of
Figure 1 being rounted to another article. 15Detail ed
‘ Sl re—Hret+erred Enbodi nent A hand-held
digital Ievel 100 of a preferred enbodi nent of the
invention is

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 comprising attachment means according 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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shown in Figures 1 and 2. The digital |evel 100
i ncl udes a housing 102 enclosing circuitry for

worgesatiigg) an angle of inclination or deviati oPCT/8G2008/000063

the 20 horizontal or vertical,, 6 and a digital display
104 for displaying the neasurenent depending on the

Welikeakwowmcdigitalr ie@sRMKE diditalOlaver 100 Ghcr@gs eftathfisnt means

The circuitry of the digital level 100 is known 1 n the

addm hiHradiQdt 10 Bl hacHiBhahs digi

T braficlt 16 181 SRR ablcAifh the é’\'z%'t\éﬁe@{ﬂ 190 to another
I Snkh (ol level 100 includes attach t .
248" Tk el 126 e Yo’ Pt el BRI Tormed with the
t t achi t h igital level 100 to another article.

SB]gag%@t °§dgei digitglideysl o 40P ardi Ranan jaxtension | pember 108
formed with the housing 102 of the digital I|evel 100
dentirg spavardlysfrom thenbeusings! @ exdeadjpiming ¢so vwardping arms
fromthe housing 104 and adjoining two clanping arns )
1110@. Baebrofdhettive ¢lampinguaphad 18ristardéditel i shapeakigh iR abutment
shape with an abutnent surface 112 for clanping to the

Juirfagk e (Nedr slaYHING th thEhagicRTERA SRWN). IRShRT ér_?u'tssgiment, the
106 is specifically adapted for attaching to a rigi

f10R & laWindie it . 0o iy

L2601 108 iy <BREITRAINRUSeiEr! 1B Bhadtiih «f A pathof @y or spirt
e.,slightly flexible clanping arns 110 are

5&@%4@§§P°@Q§anded to receive a part of the rigid body
of the fluid level until the rigid body touches the
inside wall of the extension nenber 108. The cl anpi ng
arms 110 are then rel eased so that they clanp onto 15
tiRaiss ¢ dtleshythgsdigitalvevieh 18Dgor 2 fitiid hersel f2007ithg slightly flexible
conpact |evelling device, which can be used in the
\ckanapingearmtsol 10 awe fHlexdwbhekbanded RAicedeas paftl df tRAS rigid body of
di gital angle neasurenent. It should be nentioned that

tthe fluidp bl Vit StHef righﬁ bBbgie%uléﬁﬁgghéoﬂsﬂeew&]ﬂgoﬁ ¥ extension

in Figure 3. 20 The descri I ment shou

L ] Rar instead, of, a
FRERpEY PR KENbg Kins 10 5B T 1ep a8 35 10 58y slamp onto
ttachiﬁg the digital devi anéoo to a nmetallic surface .
Tae Mo Beay 5 shova oMol PrBis JAmG acmspardevallng device,
be .used for attaching the back of the digital |evel
#duch 5ap ke usad isutheavsual Avay to mievidetbathfind reading as well as
may be a clanp, such as a F or G ‘
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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another article. It is also WO

WQROOSM 1848 PCT/ SG2008/ 000063 5 envi saged t hatPtH$G2008/000063

attachment nmeans may be a conhy nation of the above

features and al so other suitable neans. In the

aewisagbd dthatiibeli attichmdrtemleaaskeiay166 a comsieatidn of the above
plastic material but 5 other material, such as netal,

if6ateifed an@ako dthsiosuibld@iegihspreferred, it is
envi saged that the digital |evel 100 need not be

integrally formed with the bracket. If forned
separately, then the bracket 106 nmay be assenbled with

8508 e Bl SRk 168 9 ot b

| evel 100 may be adapted to be attached to other
&#'?f?rcr@eﬂaiotsur%'ac%%éa@@l aist efvigapedelAlsq,nalthqualyipreferrgd, it is
digital read-out of the angle of inclination or
¢aVvisagednthiat dhe tdigital develo 08l need veatt be dhtegtalatormed with the
now fully described the invention, it should be

dpacketnlf formaxhsemfratytylithen the irhtkatr Jgwagide dsdmbpRaywith the
nodi fi cati ons can be nade hereto w t hout departing
fHoREInghe0= 6P Bt BRyital RIVER400 using screws or other suitable attachment

means.

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.



10

15

20

25

WD 2008/ 115148PCT/ SG2008/ 000063 6 CLAIMS 1. A
hand-hel d digital |evel conprising a digital display

WO 2008digp$ ayi ng an angle of inclination, and aP¢EE8G2E8/000063

means for releasably attaching the 5digital |evel to
another article. 2. A hand-held digital |evel
according to claiml1l, whereChAIMS8 attachnent neans is
adapted to be releasably attached to a fluid | evel.
103. A hand-held digital |evel according to claim1l or
2, wherein the digital level is integrally formed wth

he aty f L unjtary st .~ .
A hand Rang i BaT, b0e) 5 RbARAHT oty yepbkdehiqigiaving an
claim erein the 15atfachnent peans conprj ses, a .
br ack@nIIeSof Kdiaatetheans a1igPpaen] BAns-Ot GpleRagbb Atkaging the
preceding claim wherein the attachnment neans is
nmagnetdigital feyebtoanether adicle.di gital | evel according to
any preceding claim wherein the attachnent neans
conpri ses an adhesi ve.
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 claim 1 or 2, wherein the digital
level is integrally formed with the attachment means to form an unitary

structure.

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

attachment means comprises a bracket.

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

attachment means is magnetic.

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

attachment means comprises an adhesive.

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

attachment means comprises a clamp.



7. A hand-held digital Ievel according to any preceding
claim wherein the attachnent neans conprises a cl anp.

W@ 200811714& onbi nati on, a hand-hel d di gital devi B€/SG2008/000063
according to any preceding cl ai mand a fluid |evel,
the hand-hel d digital device being rel easably attached

180 then idobitinatf)e! a hamdlikkld digital device according to any preceding

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

attached to the fluid level.
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