}

2148030 1 COUNTI NG | NSTRUMENTS SPECI FI CATI ON 5 This invention
relates to counting instrunents, and is particularly concerned wth

dounti ng i nstruments which are designed to be partially or entirely
hand-hel d. There is a need in a nunber of areas for ‘a counting |nstS;ii)t
which . will enable the user nore 10 easily to count inventory ite
Iinesﬁoi script, words, rows and/or colums of print characters, etc. It

i s possible for exanple to carry out a counting operation on rows of
.typescript or printing just by scanning the sheet and perfor mz:gdrgngqlﬁ
addition. Alternatively, 15 one .can use a marked scale wt vau
appropriately graduated divisions, but these have to be of fixed |ength and
do not allow for variations in the spacing between |ines, such as can occur
when a sheet of printing is photocopied. Counters are al so known which 20
are designed to be manual |y operated and which incorporate a button which
can be depressed by finger or thunb to increase the displayed count state.
This class of counter which requires an action by the operator separate
fromand in addition to that involved in the identification of the el enments

~to be counted is §§§§§i;§éﬂfﬁ@ Agﬁgﬁ fromthe scope of the present

I nvention. [ERR] rttatrctockratar m i nstrunents designed to ok |ike
pens or pencils are known, but these are 30 not designed to count .
i ndi vi dual - el enentgpay ESRINTEbN O -2- 1 t he user of the device.

Digital voltmeter pens are arso known which display a voltage readi ng when
tQ/ pen tip |s placed in contact
This invention relates to counting instruments,

and is particularly concerned with counting instruments
which are desxgned to be partially or entirely hand—held
There is a need in a number of areas for a

counting instrument which will enable the user more

10 easily to count inventory items, lines of script, words,
rows and/or columns of print characters, etc. It is
possible for example to carry out a counting operation
on rows of typescript or printing just by scanning the
sheet and performing mental addition. Alternatively,

15 one can use a marked scale with appropriately
graduated divisions, but these have to be of fixed .
length and do not allow for variations in the spacing
between lines, such as can occur when a sheet of
printing is photocopied. Counters are also known which

20 are designed to be manually operated and which incorporate
a button which can be depressed by finger or thumb
to increase the displayed count state. This class of
counter which requires an action by the operator
separate from and in addition to that involved in the

. f?_ﬁisﬁx Ldentlflcatlon of the elements to be counted is

' h specifically excluded from the scope of the present

Calendar/clock/alarm instruments designed to
ok like pens'or pencils are known, but these are
t designed to count individual elements presented to



with a voltage source. Here again, there is no provision in this known
device for increnental counting in accordance 5 with elenments identified
by the user; such devices sinply provide a single value display of a

par anet e the systemwhich is being nonitored. It is an object of the

pr esent ntion to provide a counting instrunment which overcones the

af oresai d™I0 probl ems and di sadvantages of conventional counting devices
as outlined above. It is another object of the present invention to provtde
a counting instrument which can nonitor-2and/or record a count -of individua
items or elements presented 15 to an operator in a manner that requires
human intervention. It is an object of the invention to provide a counting
i nstrunent? i n v hsarciPfc $het IRNLER-i s registered is as a direct

consequence of the phmlgqaslala%uemeaeffpéﬂsdai@a dTeo oafdv Grhildh igdepliia yI ng

th ticul | ement to b d th th
prosent | nvent ior THRASE SN0 HBAT EBURER 5P bt rRAAARE o

counting neans;widits@ ajolt@ges sbaricedi ceret dgainunthetatis semamvisians
arranged to geng aify LRl kxév?eeeksgt Eh&?éméﬁ@é‘f' é\ﬂ%t}?ﬁﬂftﬁﬂpléc%%rtd%ﬁ?%gg

counting means Tn response sole DV ement nst r unment
operator td idefkhh f%%f\ﬂsd&élenéP-éﬁﬁﬁt BY Bheeusetint BiRh Aayige o Rigwply

t ransducer arragmﬁideo d'sdvigle @alqut pUbpladi 6ata Oparafskidd @ltHe t he

di splay, in reiﬁéqi ﬁlthe |d§n&|flgat|g % t he operator of each el ement
and/ or of a pr et et hi B dfp P13 MOBHCAEER- el enent's; the display neans,
t he count!ng_neans t He densor obdens afidthéepoesent inverstioertdhannyide
rounted W thin preggperty ednt frm@htoah@ehewég@a&%m&é "G diud i [ he

sensor neans at® one end 1 her ¢o e novenent e operator of the
i nstrunment1®n Problamsmpad ddspdypaiaaest beEOEYSﬁ‘i"I?W?JS IR REd direct!y

devices as outlined above.

It is another object of the present invention to
provide a counting instrument which can monitor and/or
record a count of individual items or elements presented

15 to an operator in a manner that requires human intervention.

' It is an object of the invention to provide a counting
instrument in which each count which is registered is as a
direct consequence of the physical action performed by the
operator in identifying the particular element to be counted.

20 In accordance with the present invention there is
provided a counting instrument comprising counting means;
display means to indicate the count state; sensof means
arranéed to generate or modify an electrical signal to be
supplied to the counting means in response solely to

25 movement of the instrument by an operator to identify
individual elements to be counted; and an output transducer
arranged to provide an output indication, additional to
the display, in response to the identification by the
operator of each element and/or of a predetermined number

30 of such elements; the display means, the counting means,
the sensor means énd the Output transducer being mounted
w1th1n or assembled as part of an elongate housing having
the sensor means at one end thereof. B

The movement by the operator of the instrumént'on
35 or over each element to be counted is converted directly



k .

-3: 1 - or indirectly to produce an electrical signal internally of the
instrument for the purpose of increnmenting or decrenenting the count state.
No separate action. is required to press a button or nove a lever to alter—.
the count state. Accuracy is therefore inproved. 5 The housi AQy
can be-designed to resenble a pen or pencil. Provision can al so be na ea;ar
the igstrument sinultaneously to mark each counted elenent .as it is
identified by the operator as an el ement tbe counted. The sensor neans
preferably conprises an |nput 10 .transducer arranged either to generﬁte

el ectrical ,puls tr| I als n_res onse to C
|dent|f|cat|on §§ el%ékgggj (ﬁ§° an e gnﬁ% ggﬁlﬁﬁ cot#t or
means can provi @ §hgnhm%tluwQﬂﬁaﬁ@Gumhﬁngunpaﬁs efttmnrememxmdg/an

indirectly. Thedé‘éﬁex@énéﬁug ﬂiee%u?xlte%ttra'tﬁ traasgeﬁgfété d&a dh&t& arly
advant ageous. The cou é instru may al so provid means to
t

connect the i nsTPENERE HFSE & tt"F’E)‘t QrdF‘QﬁPa?/ hﬁ‘d?’brt%rﬁlifiﬁror% i on
processing systeoufiorstawe t r dnsfuracyf isntbherefoss iMpeswddr fromthe

counting 2§ i nstru rder, th Lnyention m
understood one present : ‘%gh é%fg h %%oggglﬁPeg E%ou%?? ?rﬁﬂqﬂﬁ%ﬁﬁ i n
accordance wit hP%lFféllnv Qwie igin [camowlise bes@adeeﬁbbytlwaymﬁtmmqtl e and

with reference mn&m,mm@arw R rkD eachll 8WLAESd éﬂerm&&ms il 1S @
schenat|C|IIL5t ﬂ%%c?he counting instrunent produced |r1the formof a

_pen Fig. 2 is ¥ Y |5R% OPEERSRTo RS2 28| BY YT nERI 3G PUERSSH nent
instrunent, agal n difse grescbcas me@al@ prpésrablyg. cmpsSigedlackigaitenatic
C\(CUIt d|agra

M Phsducer arranged either to generate electrical pulses
or to modify electrical signals in response to each
identification by the operator of an element to be
counted. The sensor means ¢an provide signals to the
counting means either directly or indirectly. The use of
15 pieZo—eleqtric transducers is particularly advantageous.
The counting instrument may also be provided with
- means to connect the instrument to an external tote
display and/or an information processing system for the
transfer of information to and/or from the counting
20 instrument.
In order that the invention may be fully understood,
W, one presehtly preferred embodiment of counting instrument
in accordance with the invention will now be described by
way of example and with reference to the accompanying
25 drawings, in which: '
' Fig. 1 is a schematic illustration of the counting
instrument produced in the form of a pen;
Fig. 2 is a schematic illustration of a slightly
_ modifiéd_embodiment of instrument, again designed as a
30 pen;

Fig. 3 is a block schematic circuit diagram

35




illustrating the nmethod of operation of the counting instrument and; Fig.4
shows a typical display provided by the counting instrunent. 5 .

Figs. 1 and 2 show two ways in which the counting instrunent of the present.
i nventi can be designed to resenble a pen. In each case the instrunent
conpriéggya head assenbly 10 and a barrel assenbly 12. At the end of the
barrel assenbly there is atip 14. The 10 head assenbly 10 conprisq§;a
clip 16, a display window 18 and a grille 20 behind which is a Rl
sound-generating device. In the case of THe instrunment shown in Fig.1, the
free end of the head assenbly is provided with a 15 reset button 22 by
means of which the count displayed can be returned to an original figure,
for exanple to zero. In the enbodi nent shown in Fig.2, the head assenbly
i s provided withidlpstraking brepiethed off RfTAtigne afotheccoyntdngnt er nal
swi'tches and whi ghsepalbgt28nd; full inplementation of a plurality of

functi ons and nodes of _operatjon of the. counfing instrunent. as will be
described later. It wFFg'éli C%R %pﬁ%%&ﬁéﬁtﬁf% yiﬂfﬁﬁﬂéqgnﬁgdghﬁnt shown'
in Fig.2 the headoassényl ynssruméntircul ar but has a flat, generally

rectangul ag 25 conf pggcat yolng Thifow haRs YL ¥ t%re%%mgﬁn
arrangenment of the function buttons 24, and also -ensures that -the |sglay
wi ndow 18 renmi ndnFEEERENEPRATr BB WPESSERe IEIPNIqR £38d e SesiInedt to

surface. The hegdsambegbhypah.t hEni oa¢h Wrasd HwwWhdtruneht Sompralses

provided with 30_ . a.cgonnecting,socket 26 which can.he used ‘connect the
I nst runent to_anaeQFéfingfsaxgélll'ge1§o$n h%z?‘?%%%]rceafs§o?“b_ tgat‘o é% # from .
the counting insendnefit thasbarrel bassemsioly tetreris mafttiqr .14Ref heing to

Fi 9.3, thiggshowgehReagkbmbiy’ Y0Okomprised ¢ 41 MyTE diddiiay WARaBRUSI NG

The instrunment tip ) : : : S L
18 and a grille 20 behind which_ls a sound—generatlng

device. . , o
In the case of the instruﬁént'§hown in Fig.1,
‘the free end of the head assémbly iS provided_ﬁith a
15  reset button 22 by means of which the count displayed
‘can be returned to an original figure, for example to
zero. In the-ehbodiment Shown in Fig.z, the heéd'
assembly is provided with a piufality of buttons 24
, which are connected to internal switches and which enable
- 20 full implementation of a plurality of functions and modes
of operation of the counﬁing'instiument'as will be .
described later. It will also be appreciated that in o
the embodiment shown in Fig.2 the head assembly is not
circular but has a flat; generally rectangular
- 25 configuration. This shape allows a more ergonomic
| arrangement of the function buttons 24, and also ensures
that the display window 18_remains'fa¢ing upwards when
the pen is placed upon a flat sﬁrface.' The head assembly
of the instrument shown in Fig:2 is-also provided with
30 a connecting socket 26 which can be used to'connect the
-instrument to an external device for the transfer of
data to and/or from the counting instrument, as will be
described hereinafter.
Referring to Fig.3,.this'shOWS_the,circpitry of
35 the instrument within the housing.  The instrument tip



1, 14, indicated by a broken line, conprises a sensor 30: The sensor 30

conprises an input transducer which either generates an electrical sigral
ith response to the operator's action in isolating or otherwise 5
‘identifying a particular. element to be counted, or nodifies an elec

signal -in response to such action. The input transducer nmay operate by
direct.energy transfer, whether mechanical, electrical, pneumatic or
chemical in origin. AIternatlver, the imRgut- 10 transducer may operate
indirectly, for exanple by causing an interruption in the path of sone form
of conducted or radiated energy, a field phenomenon, or some other
det ect abl e change in any physical property introduced by proximty of the

sensor to the objegf Wighdted P& bRokenCQ4RESdcompPEsss P! Sed M Of
sensor 30 can be a stylus .coupl ed to a sw tch which 1s oper at ed béﬂ?ressure

exerted on the styl%s. TR $9RSITUPINCOMPEiERSH ) APBBL| REIRSRUGHF
transducer 32. Thiélm:plgeﬂndaar e3.§ct3‘1.&&ﬂ.a§ggﬂalOJ.ROrespcﬁl‘Eﬂile an

out put which is aﬁ%& Eéyéigééy %pl isg}%EEPﬁL gog£&$€vf§% typically

|s designed to pr yS|c sensa era i ch does not
r‘equire his @lrectléﬂntﬁﬁY¥nﬁ aﬁﬂ&n&abm}aranlamsustte atp@unﬁe@td@rls used

as a telltale or vgsdyfited Nl @lRtrial sxéﬂﬁﬁ @HUBEsbénQQntbrﬁﬁﬁht%htHBh
particul ar sound and a different sound is used for marnlngtthe oper at or of

i npendi ng over f | owF 4t PRI f4TARSRceT. MaY, APEFAte: bYj ALTBEE .PRPEYY at ed t hat
it is possible to txaﬁnf&rlfuheﬁuuﬁ.muohaadua&n dleengitht, ophpumhatiansducer

32 knto one 30 r§§¥% lequﬂﬁ_gspushiﬁﬁgggtggglgseggéezgpggectr|c

t ransducers. both as i h ransduce S and 0 ucers
physi cal reqmp r enefRANIHICYHO RRYC ARATAEG é\ndlrectly. for example by causing

an interruption in the path of some form of conducted
or radiated energy, a field phenomenon, or some other
detectable change in any'physical property introduced
by proximity of the sensor to the object which is to be
15 counted. One éimple form of sensor 30 can be a stylus
coupled to a switch which is operated by pressure '
exerted on the Stylus. | '
The instrument tip 14 may also include an output
_ transducer 32. This output transducer 32 is arranged to
20 produce an output which is additional to the display'
_ in the window 18, and typically is designed to produce
N\ a physical sensation for the operator which does not
require his direct attention. Typically, an acoustic
output device is used as a telltale or warning indicator.
25 Each count is confirmed:by one particular sound and
- a different sound is used for warning the operator of
impending overflow or uhderflow in the counter. It will
be appreclated that lt is possible to combine the input
transducer 30 and the output transducer 32 into one
30 component. '
| Advantageously, one can use piezo-electric
transducers both as input transducers and output trans-
ducers. The physical fequirements for good coupling of
the sensor to acceleration and stress deformation of the
35 instrument body differ from the optimum coupling



the sensor to accel eration and stress deformation of the 35 I nst r.ument
body differ fromthe opti mum coupling -6- 1 conditi'ons in the case
of the output transducer 32. This output transducer 32 nust couple to the
sur roundi air in a manner conducive to the efficient production of
acoustid&éﬁessure waves. At the expense of 5 greater conplexity in
the inpu :
as a conbi ned transducer. The counter can then be entirely self- contafned
within the head assenbly, requiring no passive mechanical noving parts or

nodi fication of the barrel 10 asseméty. If a conpronise over coupling

is difficult to achieve, then a better signal and count sensitivity can be

obt ai ned by using a separate sensor of polyvinyl- iden fluoride filmwith a
“mechanically tight coupling to the i nstrument body. 15 The

el ectrical,sign nsgucer an_i npput

proceSS|ng uni t éPJ{Jéééémid % %%a%ﬁc ?gﬁﬁhg L?gnéggaer Sl%htch and

process the S|gﬂﬂhtﬁf94#94¢u$44ﬂﬁﬂﬂcﬁﬂaﬁ§dmust pnnpla tpghbe purseunding

sui tabl e charactgfy tih he mse;d dohaie il @bNehe2dr£icaHR! gf%ééctfm%w table

nunber of smntcgaf 38 ar rovided, linked to the actuatin utt ons
(Fig.2) to acti FTesgne Mayes. opeA&tFHQ fxaenge efe

i nstrunents |f tgmeaneulcﬂmpiexxtyBMM'uhegdnpntcprpoessmdg aadeth La¢efe 25
switch for each Hgﬁ& 21 4t eguen d_copbi natjons of
swi tches can beése jl'c? lésévlﬁetcegs&:g%nglru% c%nﬁggt é% §QQ§ Sg\ll TcR° b’b?fic

and control | ogitrangduger 40 Thehicounden canakthepgbe entiuelyyseltfrequired

in order to condidddyfed thilkHiiPthe3head 8ls8@AbIy,d268d8riAGSRo PR Sye ands/

in the necessar
obtain the € mecﬁenical moving parts or modification of the barrel

10 assembly. If a compromise over coupling is difficult
to achieve, then a better Signal and count sensitivity
can be obtained by uSing a separate sensor of polyvinyl-
iden fluoride film with a mechanically tight coupling
to the instrument body. )

15 The electrical Signals from the input transducer
30 are fed to an input processing unit 34. Linear.
and/or digital c1rcuitry is used to match and process
‘the signals from the input transducer into a signal

_ pulse of suitable character to be passed to an internal

20 counter 36. :

A suitable number of sw1tches 38 are provided,
linked to the actuating buttons 24 (Fig 2) to activate
or access a particular operating mode of the instrument.
If the available space or ergonomics preclude a dedicated

25 switch for each function, then time and/or sequence coded

-combinations of switches can be used. -

The sw1tches 38 are connected to a switch debounce
and control logic circuit 40. This additional logic
Circuitry is required in order to condition swmtch input

30 signals, decode those inputs, and obtain the necessary
control over and coordination between the various
components of the counting instrument .

In the counter 36 the current count w111 be

35 incremented or decremented in response to each electrical

rocessing, a mniature ceram c piezo-electric buzzer may bel gsed



v

controlk over and coordination between the various conponenpflog tgg
counting instrument. In the counter 36 the current count wi e

i i h electrical -7- 1 e~y
Fncremented or decrenented in response to eac
pul se received.fromthe input processing unit 34. The counter 36 may us

: i i he operation of
<all of the functions normally attributed to t
2gﬁn?%ng. This includes the ability to count up, to count down, 5'th az;nd
to be‘preset directly or fromstorage. The-counter may operatehrn n y
desired counting base, for exanple decimal, hexadecimal, or octa i e
counter 36 may al so be provided with nganioto_pgrfp;gha¥LgnrfhgcgmjtCh
' with operators and operands 1( eri\
?ﬁgﬁ? t gtrl 19 pi}n st or%‘?ls%niﬁqﬁm_ f&oms ithei fLnpant pdbgékﬁiﬂ@%’gﬁ)& 3i§43_?1i .
uppor Lod by an b o oy Sge Shyolr 118E fhe Mo Cldha des an
n er 4 . s . . N . .
zﬂfgﬁitfg gyd?QpFéﬁiﬁﬁéyYfﬂﬁ%ﬁ?¥E?FedTﬁPstBPoQPQGétapw!sfb¢euntmhgxﬂn on of
the current count %h#ﬁ(;nqiuﬁesftaeyabamttgutgrcgaggaﬁ*gg&gr§§hﬁﬁ ééﬁa%i g

instrument. sThe disyd 3% By Reodyged, either direct N
hgiices,-or indirectly by |I%§%? nnglgyfﬁgydgﬁlgﬁgm $HREIZR ¢ erTheetdmoh teff-er s

| . . 5 gt of he
20 | ower pover "B SRFFEEN W iﬁhdapxnfigsm-e@' m’{wﬂbf 1:fstﬂée){jmiCh"sr ef I ect ed
use of a liquid cretimaldi mkane@ﬂhiw%l%@%e LR E D

' es a
[ . Fig.4 shows a typical formof disp T S
ln:J?rgter o:‘ gdi gits,. hereX‘g uFlanF’Fs?rE‘Sldede‘&bFP|mﬁ§l%ehmrpessﬁymt f or mat

together with a "Raithmegical Ebmpatastonatvich Resdssed A dedlnad’ ©

al'so present1jo a | gaeddedr e¥BHl LAS Q?i%g%er & éﬁ“%éﬂ;”éé@éé@ Agg'number

CUFSQF obt ai ned b%fasggkﬁkigaﬁé Sféifs m;; Be ﬁSed,'although normhlly

the display will be limited to four or five digits,
supported by an overflow/underflow indication.
' '~ The counter 36-provides an output to a display
15 unit 42. This provides a visible indication of the
- current count state, and 6f-any particular operating
mode of the instrument. The display may be produced
either directly by light emitting devices, or indirectly
by light modifying devices. The latter method offers
20 ©  lower power consumption, and can conveniently be
accomplished by the use of a liquiad crystal display

U - modifying either trénsmitted or reflected light.

Fig.4 shows a typical form of display. The
display comprises a number of digits, here four digits,

25 each in a seven segment format, together with a "half
digit". Flags indicating particular functions are also
present} a legend around the periphery of the display
will guide a cursor obtained by a particular switch code.
Further single operations of a switch move the cursor

30 around successive positions until the'desired'function is

' reached, another switch or switch code then being used to

select that function. Following selection, the appropriate

flag will appear on the diéplay. Other methods may
lternatively be used to access functions, depending upon

S he number of available switches and the functions in




Further single operations of a swtch nove the cursor 30  around .
successive positions until the desired function is reached,” another switch
Tai code then being used to select that function. Follow ng '

), the appropriate [ERR] flag will appear on the display.

hods 'may [ ERR] alternatively be used to access functions,
dependi ng .upon [ERR] . he nunmber of avail able switches and the functipis
in -8- any particular inplenmentation._ The flags may be divided into t¥o -
categories, internal and external. The bﬁération of the flags of the
external class of functions has been described 5 above. The functions

t hensel ves nay consi st of data in, data out, reset, preset, count up, count
down, add, subtract, multiply, divide. The internal flags are
"over fl ow under f laay' pardicydercipplementFheonattery low flag is driven by a

preci sion nicro-pover volel 338gi0may 5EMBH;EEEE . 1966 Ewo acdiags Lk avhenever
the voltage of the battery'dr0§ l ow a_preset level. Referring back to

s bel \
\Fig.3, this showdWafF Gt R9arXtRFReLnni ThenBPeFRELRR RF afRR F%39% t he
‘counting instrumaf thEhaxftierahlotlhbesefi SuRctEoRs Yhadi beetd ddscribidd ch is

*connect ed koth tq,the swch L1 ol gl jrcuil 4Q and to
t he counteg 36. h@”%%ngpygugﬁ?ggggggngﬁg?ggg§e%.%uﬁbé§h%%s?rﬁﬁ\ﬂ 4l
accessi bl e nmenor idétanouth cesebe predete seunt Bpd ¢RVRY cfownuniBdd,

separately and i ndgnendent ma1@ipihe dQvideSurRE! i AL EPARY SFh L£PNipe and With
the nmeans to storge or nodi fy th cu;rené displayed. coyunt if required. The
ot her opti onal umo[vqré‘.rgﬁ/é%pg,r%&pwt o84 gﬁ?ﬁ? Y6l Wi ch TRe eied to
t he counter 36 bycan fApgr dsr datieeaobgeat ppgcizhons MBorofpawemtvaltate
| nstrument g accoRiANGeqy,! InkNes' J4EVheEs " PhillebSr the voltage of the
battery drops below a preset level. .
B Referring back to Fig.3, this shows two optional
units w@ich may be associated with the counting
instrument. The first of these is a memory unit 44
1S  which is connected both to_the switch debounce and
control logic circuit 40 and to the counter 36. The
memory unit 44 consists of a.number,of.individually
accessible memories which can_be used to store and
recover numbérs separately and independently. of the
20 current displayed count, and with the means to store
or modify the_cgrrent displayed count if required.
- The other optional unit is an éxternal tote
=display'46.y¢hich is gqqhected_to the counter 36 by
an appropriate connecting means 48. A counting
25 instrument in accordance with the invention which is
convenient to be held in the hand will necessarily
have a display of limited size and reésolution. The
. external tote display 46 provides a fa&ility.whereby
a dedicated or computer-driven .evice external to the
30 counter instrument .can communicate with the counting
instrument using a temporary cdnhection. to _effeét'
data transfer by direct or indirect means. Electrical
or electro-magnetic signals.guidéd by wire_o;ifibre—
optic cable are examplesaof_direct_connectioﬂ.- |
35 Indirect connection by some form of radiated énergy has



« : .
convenjent to be held ih the hand will necessarily have a displ ay_ &
limted size and resolution. The external tote display 46 provi d _
tacility whereby a dedicated or conputer-driven device external t\§ e 30
counter instrument.can conmuni cate with the counting instrunment using a

tenporary connection to effect data transfer by direct or indirect, neans.
ElectngaI or electromagnetic signals guided by wire or fibre- optic cable

are exanpl es of direct connection. 35 _bgdirect connection by some form
of radi ated energy has * -9- 1 t he advantage of not requiring a
physi cal |ink between thé devices. The use of the external tote display
nmeans that a larger display of the current count and of any stored counts
may be obtained. Were the external 5 tote device is conputer driven

and fornms a part offQndYARFARR iUn A%t FESRIHELIDE Br BBESLIFAY LR HREWRStHhi ch
the count is ultinehelgeticde. diThectusd ofathet eanekaalcastbeddspray and

human error furthe uGe f ' ; i.n te Eigs, nd 2.1t wll _be
10 appr eci at ed %%%fgtﬁ@g%éffgﬁ&ggggﬁ%%gagbPgaﬁh%ecg%ﬁgﬁgff%%?%o$n%ﬁ°€he
type of barrel curaents$ioxsddiuntcmascibeblobtiadnegoi nWherectheréxigernak

pens. The cagtridggots d@VEsk (0 AhIItWP A-AIeh! 28R ¥BERS hhgapLboks
retracted by a twisting_ or reciprocating action 15  of the head assenbly
agai nst a connect i 7y SFERFRALIPR ReRFHEvVAL OFf PrREeSSingi SY8taMdtei Wi are
arranged to float egei estnt ietultimyvelyy toobecdicdctedt, h@dabar teanstéen t he

top of the cartridgg, ggﬂgﬁgqggf&ggﬁha%gr&?th?Qg%gn%%éﬁﬁed[n order to

convey el ectrical signals ) he "barre e "head assenbly, a
al pen shell coul d beRefewrindRgaisy te Figs.plesndrd,cohtwillsee into

and el ectricapbly i apyteéesedd OfRax: Gd 'Hal3R1 assembly 10 can be a
modification of the type'of barrel currently used in
retractable ballpoint or cartridge ink pens. The
cartfidge is moved to and from a position where the
nib is retracted by a twiSting or reciprocating action

15 of the head assembly against a connecting sleeve on the
barrel. 1If the cartri&ge and tip 14 are arranged to
float against a return spring connected to the barrel,
then the top of the cartridge can be used to actuate.
switch contacts. 1In order to convey electrical signals

20 between the barrel and the head assembly, a metal pen

_ shell could be used, together with a pressure contéct
— , . set into and electrically insulated from a cartridge
| retaining plug screwed into the top of the barrel. The
use of a simple switch for the sensor has two advantages.

25 A positive "click" action would replace the output

transducer except for wérning indications, and input
processing would be simplified to switch debounce only,
this being entirely digital and having a low power
requiement. In practice, one could provide a range of
different sensor tips connectable to and detachable from

). @ common counter module located within the head assembly,

| in order to suit particular applications.

Where the instrument tip 14 is a stylus, it may
have the'ability also to leave a mark on any element

to be counted simultaneously with and as an integral part




retaining plug screwed into the top of the barrel. The use of a sinple |
swtch for the sensor has two advantages. 25 A positive "click" action
woul d repl ace the output transducer except for warning indications, and
input«?ﬁﬁ%essing woul d be sinplified to switch debounce only, this being
entire igital and having a | ow power requirenent. In practice, one
could provide a range of different sensor tips connectable to and T
detachabl e froma common counter nmodyle located within the head assenbh?;
in order ‘to suit particular applications. Were the instrunent tip 14 is a
stylus, it may have the ability also to | eave a mark on any el enent 35

to be counted sinmultaneously with and as an integral part -10-1 of
the action by the operator to effect the counting of that el enent. The

i ntegrated circug schdthaxsiGP N thewicpaira tbite tbeadfass cahe Yeatigt fgint ed on

a circuit board. 5 ._integrated circuits are preferred. Al though the
counting instruﬁ%ﬁ?égiﬁuﬁ%qﬁﬁﬁﬁﬁerein has been referred to andillustrated as

enbodi ed wit hi n what \Nth_ﬁ'd'ﬂteéqrimeglhp_im‘buassaapénComppaﬁpts,Wi.t-h.tlhpttllej be
clearly underst ol d Nadsdnftfl ¢ QY mdGinitRS bHMRNE1 ¢8Rit0hoard® EMES i N any

desired formor configurati-on.within the scope of the present | nvention.
The confi qr at i OHP*RIFIERG iDFSUiYFe ax@aRESE8TRBRess t hose functions, and

the configuration of tAlcHoWwiN WheNicountihn GRgtkakenangedesibed KheFdin as
deternined by E”H%émgééén¥é¥éf¥£§¢€%a%58Q1l%gt%gt%g_gg égbodied within
what would be thdught of as a pen or pencil, it should ,
be clearly understood that the'cdﬁﬁtinq instrument can _ A
10 be made in any desired form or configuration within the
 scope of the present invention. The configuration of
functions, the means to access those functions, and the
‘configuration of the instfument itself may take any
~desired form, as detérmined'by any_particular application.
15 ' '
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+CLAIMS: 1. A counting instrunment conprising counting nmeans; display neans
.to indicate the count state;, sensor nmeans -arranged to generate or nodify
tan el ectrical signal to be 5 supplied to the counting neans in response
solely to novenent of the instrunent by an operator to identify individ
el ements to be counted; and an output transducer arranged to provide a
outpqL,lndlcatlon addltlonal to the display, in response to the
i dentification by the 10 operator of each, el enment and/or of a
pr edet er mi ned nunber of such elements; the display means, the counting
means, the sensor neans and the output_transducer bei ng nounted within or
assenbled'as paiaefs :an el ongate housi ng having the sensor neans at one end
t hereof. 15 - 2. A counting instrunent according toclaiml, in
whi ch the housing conprises a two-part assenbly, one part carrying said
counting nmeans and saild di sphayingaisstndndrite aumperisjagt coantynggmédes ;

sensor means ang 4 %ql gmggﬁgcggbkgdiégggsg{g %T’p%\ﬁ%‘ 20 gnsor means A

counting instrune ccor to claimil , Re>SenSor means
conpri ses an |@ﬁl}”tanﬁleéné’rauaéf‘eé#an@’éd“?@fgxér?é? @clécéf-ﬁlélaécﬁllgéaﬂ- paike in

response tg ea@hhppdeeal i—.bcaheoaobﬁ{tiﬁ@ RO AN Hspamsel apealyt eobe
counted. 25 nt ng_instr nent according.to a ﬁ ﬁ ecedi ng
SARBEREY

claim in WhlcﬁovﬁgegénQSr aﬁgng% ?W%s % YhARETRF o &°c Yeans by
di rect mechani daidivédeedr etemenpactonlbe coauntadsmiaga aenengyUtranaheducér A

counting 'nStr%E§th§ﬁCQBdb99v£§ea Y SheSl@l iR eiont Eﬁdgtlbﬂ Thksh the

sensor means provi dés signals the counting neans indirectl é i nduci ng
a~Change in a pleafdeeLlags Pﬁer?ﬁB??fﬁmﬁﬁ ?ﬁﬁﬂiqqqﬁéﬁﬁ?aéPéﬁeﬁﬂ £Bebe

counted i s10 deripefragdrbyft BecRpeLéh@fit and/or of a predetermined number
of such elements; the display means, the counting means,
the sensor means and the 6utput transducer being mounted
within or assembled as part of an elongate housing having
the sensor means at one end thereof. |

15 | .. 2. A counting instrument according to claim 1, in

which the housing comprises a two-part assembly, one part
darrying said counting means and said display means and
the other part carrying the sensor means and belng
detachable from said one part.
20 ' 3. A counting instrument according to clalm 1 or 2,
_ in which the sensor means comprises an input transducer
N\ arranged to generate an electrical pulse in response to
each identification by the opefator of an element to be
counted. '

25 _ 4. A counting instrument according to any preceding
claim, in which the sensor means provides signals to the
counting means by direct mechanical, electrical, pneumatic
or chemical energy transfer.

' 5. A counting instrument according to any of claims
;g,l to 3, in which the sensor means provides signals to the
waépunting means indirectly by inducing a change in a
Eé?rameter of the instrument each time an element to be
"isbunted is identified by the operator.

6. A counting instrument according to any of claims
1 to 3, in which the sensor means comprises a stylus and




6. A counting instrunent according to any of clains 35 1 to 3, in which 4
the sensor neans conprises a stylus and -12 ' unll ns act uat ed

by pressure on the stylus. 7. A counting |nstrum“]“mﬂnn B“ro any of {
clains A XY 3, in which the sensor neans conpri $es®a 'pi €zoél ettric

transd 8. A counting instrunent according to any preceding 5 cI aim

I n whi ¢kt he out put transducer provides an_acoustic output signal.
counting instrument according to any precéafng claim which |ncludes nekﬁ%
si mul taneously to mark each counted el enent as |t is identified by the

operator as ancJf ., %leea tactt%al%%dcmn%%gssélge on t%mt' I dsnstrurrent

according to an prec-- ades neans O connect the
instrunent to an exte7rneﬂ qo@m@lagsphayramdﬂbracﬂfbmlxM|m noedssilagmsyst em

for the transferedfs | nfrprHRINORKE0 sRRILL! mELAY tBRpADses C&%éﬂﬂaleetnc _
I nstrunent . 11 A countlng I nstrunment according to any preceding claim in

whi ch the di spFEAPSEGRE «conprises a |iquid crystal display |nd|cat/ng bot h
the count state and &y Mpacuntilhar iageraineng soderding heo idrstr

pUERIdd i n20)
12, A COU NG gt T WP SHORBTLLLLY ggaggagggpemmeeg%a bed g

reference’to € ‘acconpanyi ng
output signal.

9. A countlng lnstrument accordlng to any precedlng "
claim, whlch 1ncludes means simultaneously to mark each
counted element as it is ldentlfled by the operator as an

10 element to be counted. _ '

10. A counting lnstrument accordlng to any prec-lJing
clalm, which includes means to connect the lnstrument to
an external tote display and/or information processing
sYstem for the transfer of information to and/or from the

15  counting instrument. | ' |

11 A countlng lnstrument accordlng to any precedlng
clalm, in which the dlsplay means comprlses a liquid
crystal dlsplay 1nd1cat1ng both the count state and any

) particular operatlng mode of the instrument.
20 ' 12. A counting instrument substantially as hereinbefore
described with reference to the acqohbanying drawings.
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