Device for Inscribing Materials with a Laser Descri ption 5 The
‘invention relates to a device for inscribing materials wth a | aser
according to the introductory clause of Claim 1. The text,
Walter W Weinfurtner, "Licht schreibt - 10 Beschriften mt dem Laser
in der Industrie: Gundl agen und Ei nsat zgebi ete", Expert-Verlag 1995
(Kont akt & St udi um Vol ume 479) disclosed the principle and the
basi c structure of a laser inscriber, consisting of a solid- state
| aser with a | aser ad.mﬁtg fo%%gxaqgle an optical 15 path, on which
the individual optTcat<®c t5tPLpg Mateppahs cWith dukdsarway as to
ensure tenperature stability and nechanical stability. In the
| aser head o .sQl:i d-state |aser there is a 20 resonator, which
consi sts of geégﬁhgﬁ%gg punp.chanber, two reflectors and an
acoustic-optical switch, a so-called @ switch. In the .punp chanber
there is YAGC ¥t 1k o) r Kg arc-| anps .whose
light is F?ep’r‘e((g,)i\’(?uced tloi?ﬂ t cegtc?rsysﬁﬁa r%%ég%lgcﬁbgmig{géfgﬁﬁ?gmggﬁl\é\grst ain
25 wavel engbhtit pdaseandecomdisg ityhtthe irtreduetoby ¢heuse ofwdlaim

reflectors back into the crystal rod, whereby the reflector at the rear
end of the resonator reflects around 99. 9% whereas the front reflector
transmts 12% and t hus forms the operating beam The Qsw tch

interrupts tihe text, Walter W. Weinfurtner, "Lict schr atLng

R U R T N
Einsatzgebiete", Expert-Verlag 1995 (Kontakt & Studium;
Volume 479) disclosed the principle and the basic
structure of a laser inscriber, consisting of a solid-
state laser with a laser head with for example an optical

15 path, on which the individual optical components are

mounted in such a way as to ensure temperature stability
and mechanical stability.

In the 1laser head of the solid-state laser- there is a
20 resonator, which consists of a so-called pump chamber, two
reflectors and an acoustic-optical switch, a so-called Q-
switch. In the pump chamber there is a YAG crystal rod and
one or several krypton arc-lamps whose light is reproduced
in the crystal rod which emits light with a certain
25 wavelength at both ends. This light is reflected by the
two reflectors back into the crystal rod, whereby the
reflector at the rear end of the resonator reflects around
99.9%, whereas the front reflector transmits 12% and thus
forms the operating beam. The Q-switch interrupts the



5 ‘Fur t hier fror e!? t he resonator contains a mechanical switch (shutter) for

interrupting the | aser beam and a support, i n which a node filter is
set to suit the specific application, in order to achi eve hi gher beam
qual ity (including for exanple in basic node operation). In a beam 10
spreader, the |aser beam|eaving the resonator is spread by factor 2 to
10. The spread | aser beamis refracted in a refraction unit by neans of
two gal vanoneter reflectors in x and y direction and focused on a

wor k- pi ece by neans of a flat field focusing lens. 15 Furt her

conponent s ofoRématingt e avpr thsd0, 080 atémes perompgrad fanddrihhang a
control unit ﬁ%&@c&%ﬁﬂbﬁtitgéaks uﬁetbagbb@ntgﬁéscggeac&&wmsdyeaﬁ or

and a power pack. An addi tional,  costly cooling vice I'sS provi
cooling 20 tIRSPEMPLFRRbRR. The existing laser inscriber is formed
as a | aser installation with an x-y stage table, a round sw tching

table with input and output tunnel and Eossibl ~a twin- 25 head .
conf i gur aPi orf UFERQIHPRSy i (thes fesgnatos <Mtainis i@ mechanicat oSWidly i al
processi ng topshutterf ofogepartainmgpting thenilagerb®dany amd thesuppoxrty th
hi gh | aser power, . . ereby, the.,l r i, additional]ly.to ke cannected to
a power sjlfbpl"ﬂpltcarb},\%et %‘é%lﬁj& p%&é}i%%?y t]% a%g xt ?na%‘yjr%attq’ffo sé%?(ﬁ‘?fﬁgcer.
A laser insapphicamnionnstin| afder dofo tadhsieve rutghves; deam ajusditthe
obj ect of DE h s b C r ' : C h fore
only be used gﬁ;#ﬁ%ﬁﬁ; %Ofogg??g%%.lgugh%ﬁ ﬁﬁét&a P%Flggrl\%gﬁéo%ﬁaéa g{e%np
consi der 4Bl e spreafmier EbAsdmASorPeal aepFilngattiieofregonatencys spreddarge

35 proportiafy, ofadfer PPVES TYUStTRE 5BFE%Ed1RY¥eFEBBEMON st RR Fracte@0linnG
device in ordér_to ensure :Er oblemfree %per ati on. New Description
PCT/ DE 98/ 00EL3FE ¥R ggplt by means of two galvanometer reflecEogsyiRp

3 A | aser i nstdl yatieeceliohhiahdnalagesdiisorc cnswoekapiecdi bgnweans aw
requires a vvag e#%§¢p§iglé O{Qg&oiﬁcgglélbse. | aser. It also requires a
n nnec

t hr ee- phase cur co fon Wth a power consunption of around 8 kW
This las&b installation requires nmuch mai ntenance, as the presence of the

wat er . suppl y fEated habmBBnbAls OFFHWE! ¢34t 8ng laser inscriber are a
computer for driving a control unit which controls the
refraction device, a Q-switch driver and a power pack. An
additional, costly cooling device is provided for cooling

20 the pump chamber.

The existing laser inscriber 1is formed as a laser
installation with an x-y stage table, a round switching
table with input and output tunnel and possibly a twin-
25 head configuration, like when it is used as a solid-state
laser for material processing too, i.e. for separating,
joining, boring and the 1like with high laser power,
whereby the laser is additionally to be connected to a
power supply cabinet and possibly to an external heat
30 exchanger. A laser inscription installation of this
nature, as is also the object of DE 33 18 768 Al, has a
bulky construction and can therefore only be used at fixed
locations. Such an installation also has a considerable
power consumption and a low rate of efficiency, as a large
35 proportion of the power must be removed by means of the
cooling device in order to ensure problem-free operation.



parti cle filter are necessary. High lanp consunption and consi derabl e wear
and tear of the punp chanber nust al so be taken into .consideration.
can be seen fromDE 33 18 768 Al, a | aser |nscr|pt|on |nstallat|on of thrs

nature also requires a costly al i gnnment device and d ilamt

cont ai ni ng nunerous optical conponents whej eby there & g lens
and a converging |lens of the wi dening | ens system re he like.
These nake the manufacture, naintenance and operation of the exrstrng | aser
inscription installation expensive.

AVENDED PAGE New Descri ption PCT/ DE

98/ 00447 16. . Yhser installation of this nature hasCL%%Ql%\ﬁ@erable
3a JP-A-08 001 999 disclosed a further laser inscription installation

whi ch has a |GASARNS 2886 aﬁﬁq‘élF%$ré‘ctY’6ﬁeEnrstupF§yY nE8ks ©Potimg the

instal | ation 1mi+rrame i8S gy ogegedren a pﬂﬁ.tée-s;ﬂrssséluerﬂeﬁer cohnferea oof a
drunlthrosgh tro static char%gl g For hrs ﬂ$ ﬂrunrl exposed
to a lase Ir‘r‘l oPFEET hECEHEPERPRY © pp%’? fa e eu(fru aS&T be

exposed, the iristmaYldtai@s requires much maintenance, as the presence of

the water supply means that an ion exchanger and a

particle filter are necessary. High lamp consumption and

considerable wear and tear of the pump chamber must also
10 be taken into consideration.

As can be seen from DE 33 18 768 Al, a laser inscription
installation of this nature also requires a costly
alignment device and a refraction head containing numerous

15 optical components whereby there is a scattering lens and
a converging lens of the widening lens system, reflectors
and the like. These make the manufacture, maintenance and
operation of the existing laser inscription installation
expensive.

20
It is an object of the present invention to create a
device for inscribing virtually any materials with a laser
with considerably smaller dimensions and considerably
lower weight as well as optimum handling and the greatest

25 ©possible mobility whereby this 1is achieved with low
manufacture and operating costs, as well as low power
consumption, low maintenance requirements, and high down

times.

30 According to the invention, this object is achieved by the

characteristics of Claim 1.

The solution according to the invention creates a mobile
device for inscribing objects with a solid-state laser,
35 whereby this device is characterised by small dimensions
and low weight as well as by simple construction. The form

THIS SHEET HAS BEEN
REPLACED




around its rotation axis. In addition, the refraction unit is positioned in
‘the longitudinal direction of the drum al ong the upper surface of the drum
“in such a way that it can nove. The existing device is used in a |aser
printer in order to inscribe paper. For this purpose, toner is applied to
the drum whereby the toner only sticks_tg the electro- statically charged
areas of the drum In order to apply the toner to the paper, the paper is

t hen passed over the drum The di sadvantage of the existing device is
that it requires a costly and precise guide facility, in order to ensure a

sufficient refathee infcidafiidet deehce headgr FHifRr theth eiracelation tton

such a way thatat hpeot hh8 YAPSEe18¥AbACe PftH@ubpHR dRade Teasdied Yot he
| aser beam Anongst ot her things, this_ necessjtates a costly alignhnent

devi ce to erR%ir EPOPRECLEAe YUsRRY bREMIBYCHEdnSEFL ST FHFR aBfi Gn Fital

reaches eachyp@sbt tamepa, t HecOppenager §86800f ahscdhner andheher egkee gui de
facilitysalso nmeans that the existing device nust be installed at a fixed

| ocat i on. In order to use the existing device at another |ocation, it
must first ddyablrihgidigsneogetter t senepailt erbdpedttiorent bemponents inNeat

Descri ption Q0447 16,04.99 . . .
cLsioanwp ~ Least ome package, the §§[4f9535§?$§§ g°nfg| B SicTiRsion,
agai n. Thi s hasesstantesraaspendnbosannepplicdtiesvaritentedi shrnetukes in
hi gh costs. In principle, therefore, the existing device can only be used

at a fixed |ocation, Furthernore, with the existing device it is not
possi bl 40t o B oducklEHbr KM | A5crBlR | 8RYUBACBDAGIF B\ GredRs Wie
material vappivestion, tThes inscyilptiResdedfcenednsbsty afhisghfrpaieldser .
I f such a hi h%fomer Lager wer e used with the eX|st%ng 8EVICE :%QIS woul d
mean that tHEEHRARNENHHE GPHRENENS AT IO Rourd begredt ISPHIETTRATRI.
laser and is connected by means of a cable connection to a
support device which has a control unit and a power pack -
15 for example an accumulator and / or a mains unit. 1In
addition, there is an interface for connecting the control
unit to an external control and / or input unit.

In a second embodiment of the solution according to the
20 invention, the hand-held device contains only the

refraction unit and is connected by means of a glass fibre

cable to a support device which contains the solid-state

laser, the control unit and the power pack. In this case

also, there is an interface for connecting the control
25 unit to the external control and / or input unit.

In a third embodiment of the invention, all the components
can be brought together in one package which is formed as
a hand-held device or a desk-top device.
30
In all three embodiments of the invention, the dimensions
are so compact that the hand-held device can for example
be formed as a gun and the support device can be housed in
a package which can be attached to a user by means of a
35 waist and / or shoulder strap. With this construction,



AVENDED PAGE 'f New Descri ption PCT/ DE

98/ 00447 16.04. 99 CLS103WD

3c It is an object of the present invention to create a device for
inscribing virtually any materials in a differing way with a laser wth
smal | di mensions and | ow wei ght, as wel |- & -opti mum ease of operation and
the greatest possible mobility whereby this is achieved with | ow operating
costs. According to the invention, this object is achieved by the

features of @Biiuh mobility is achieved and this enables the user to
carry out laser inscriptions at any location independently
of a power supply cabinet and the like.

5 It is particularly advantageous if the hand-held device is
connected to a sensor unit, for example a scanner, a video
camera or a digital camera. For example, this enables an
image to be recorded with the sensor unit and to be
produced on an object by means of the hand-held device.

10 Therefore, the device is preferably suited for the
administration of a warehouse used for the storage of
goods which have a bar-code for identification purposes.
For example, the bar-codes are read by means of the
scanner, transmitted to a computer located in the hand-

15 held device or to another superordinate central computer,
where they are processed. Should it ever be necessary to
change the bar-code, the old bar-code can easily be made
indecipherable / removed by means of the hand-held device
and the new bar-code can be put on the goods.

20
In an advantageous embodiment of the solution according to
the invention, there is a recording unit for the objects
which are to be inscribed, whereby this recording unit
contains a distance-measuring device for emitting a

25 distance reading which controls the focusing of the laser
beam. The recording unit also contains a switching device
for releasing the laser beam when the object to be
inscribed 1is correctly positioned. As an alternative,
there is a mechanical catch for static focusing of the

30 laser beam.

The inclusion of a recording unit for objects to be

inscribed ensures reliable positioning of the object 1in

the focal plane of the laser beam. It also ensures
35 reliable operation of the inscription device.



The sol ut'i on according to the invention creates a nobile device for
inscribing objects with a solid-state | aser, whereby this device is
characterised by small dinensions and | ow wei ght as well as by sinple
construction. The formof the inscriptiaqn gevice can differ both in
relation to data input and in relation to the output head. It can ..
AVENDED PAGE -4- of the

i nscription device can differ both in relation to data input and in
relation to tAm autpltehratiivet orardnalastditiometheraet etheve ahy perligptser al

devi ces such ﬁ%@erﬁjj Qgélf‘lexanépi’é. dgolgﬂ‘%"é%?st@m LARGG323Qhs EagkAIer

and the |ike. bringing toget several respective conponents in

at | east e e RijRotn el AFIRFRT obhof fegrs dsxyanns on

5 In a preferred embodiment of the invention, in order to
ensure maximum mobility of the unit, the control unit is
connected to an external control and / or input unit
wirelessly by means of a radio, infra-red or wultrasound
transceiver.

10
The control unit and possibly components of the power pack
are preferably composed from foil circuits wusing SMD
technology. They are therefore particularly suitable for a
compact structure and housing in component packages which
15 can be carried on the body of the user.

In order to ensure the smallest possible dimensions and a
maximum efficiency rate, the laser consists of a solid-
state laser which is pumped longitudinally with a laser

20 diode, whereby this solid-state laser contains a laser
bank with a laser crystal, a Q-switch, a highly-reflecting
resonator reflector and an output reflector. The laser
crystal thereby preferably has no tension birefringence /
has a tension birefringence which is as low as possible,

25 and in addition it has high fluorescence durability and
the smallest possible dimensions.

The solid-state laser can be equipped with an active Q-
switch, i.e. with an opto-acoustic crystal, or with a

30 passive Q-switch and a laser diode, which amongst other
things is driven in pulsed operation.

The efficiency rate of the laser diode is preferably as
high as possible. In order to ensure that this efficiency
35 rate remains stable, the laser diode 1is cooled with a
cooling component, for example a Peltier component. It is



| aser” can' corr'espond to an application-oriented structure. 10 In a first
enbodi nent of the solution according to the i nvention, the inscription
devi ce consists of a hand-held devi ce which contains a refraction unit
and a solid-state | aser and is connected by neans of a cable connection
to a support device which has a contrel unit and a power pack - 15 for
exanpl e an accunul ator and / or a mains unit. In addition, there is an
interface for connecting the control unit to an external control and /
or input unit. In a second enbodi ment of the solution according to
the 20 i nvemrnosHded r@amalh@lthetue lasercaliagetditiver amdytheh@eltier
refraction u {Eﬁ%? I f a
support deV|EgﬁG§?gﬁ€§Hnajns the solid sti)lfl thd H?ﬁd hgi?hgeg%%?ro? %ﬁlt
and the poweithSacRUPPATEthidewhee. They| sermt Hidmiver anisntesedcdidusr to

connect i N t Werietdl e Zoridpdiliiy CRUIAIbRAY 100 AWbripdileriput uni t.

In a third enbodi nent of the |nvent|on all the conponents can

brought tdogether in one package which is fornmed as a hand- hel d deV|ce
or a desk-toghdevimeividual lhBeeal |co&d@fcﬂférﬁ:r§)0§téfeﬁk§féf:ablw iRy eqt y@py the
di nensi ons are.so compact that the.hand-held device n for exanple

be formed as 8"§ET artf T or tRadRIEF T 2 RBEs&RAther, inpgEdage
whi ch can betatt achéeévieo aindewmbydimensiohsa abdwathtisandnkuee shobiler

strap. Wth E?b% a®qRst ruction, - 5-

maxi mum nobi I'fty 1S achi eved and this enables the user to carry out
| aser ink&riptions at any location independently of a power supply

cabi net and the ﬂ)éf@lcula§ | tshSrPaklelstila %rolry Sgéﬁl@%fge% Wisedle grp ﬁhel d

device is connecied to’a sensor unit, for éxanple a scanner, a Vi
camera or a Gf§Pfalt YLy F§ °§§a%ﬁ3§rt?ﬁ%ﬁ%ﬁaﬁm@staﬁs a W#@@epﬂbsﬁe

recorded witpehke S@mﬁpuitunlatre’indaéﬁlbeed mmdueede@n afo Objegdfudly ngans
ce is Bfrably SUIte for

f the hand- hel Th f th
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| ocated in t
brought about by an appropriate reflector configuration,

for example two reflectors positioned at 45° to the axis
of the beam.
20
In addition, the device has another 1lens system for
spreading the beam, preferably by means of two lenses.
Alternatively or in addition thereto, the beam is spread
by means of a further reflector system comprising at least
25 two reflectors, whereby this reflector system preferably
also has a folded optical train through multiple
reflection.

In a preferred embodiment of the invention, polarisers are
30 provided, in order to generate polarised laser light. This
light can, however, also be generated through the laser
crystal itself. In this way, it is possible to increase
the diffraction efficiency rate of an acoustic-optical Q-
switching component. This is particularly advantageous
35 because the device according to the invention preferably
has at least one lens system with a high diffraction



15 hel d devicé or to another superordinate central conputer, where they
are processed. Should it ever be necessary to change the bar-code, the
ol d bar-code can easily be nade i ndeci pherabl e / renoved by neans of

t he hand-hel d devi ce and the new bar-code can be put on the goods. 20

I n an advant ageous enbodi ment of the solugion according to- t he
invention, there is a recording unit for the objects which are to be

i nscri bed, whereby this recording unit contai ns a di stance-nmeasuri ng
devi ce for enlttlng a 25 distance reading which controls the focusing of
the laser effdgdenthe Fater diify partighdsrcomt sinystalswi whbirehydevhie

for rel easi ngehBe dpsesm b%%@l‘é@%ﬂtﬁ.?e ﬂ'pdé'lcfu b%he 1dd15eT ggsg:elssca{'%h

correctly pogbtloned an alternafive, I's a nechanica

for static fbBsiFRSORtRE BF | 5B8r FR%En time a$heth¢11@¢ usisonlow shigh-
recordi ng unfrefoenebj pewert onpat. inscribed ensures reliable positioning
of the olject in the focal plane of the | aser beam It also ensures 35
reliabl e operation of the inscription device.

- 6- AsIan atdernatovefwrther adthdiedsd hetled 0, cdfid & nSs R |£r&§ to

system for a I s syst aut o- f ocus ,cane for the
pur pose of algj uﬂg#'ﬁa theréf oc"yus @?E‘t angg CogpORent S, ef%fr eGP ARHGR of
t he i nventi odaccpndibnderte othe engentiomxianen mabutfabytuﬁt‘edt heromi tEighe

contr ol unitré§nforc§?nﬁ§%kgga&9 an. LAk c"of0€$ﬁ9ﬂe@ ngﬁgéelﬁgi 10

mnrelessly by nmeans o infra-re asound
The confifol 2MFHtEPR, pdhs bILENEoNBYRERNS Gire h@Uowsogesbler andre/ or

preferably cospesed by omednslofi §€UEkEngsi ng SMD technol ogy. They are
therefore particularly suitable for a conpact structure and housing in

conponent packages which 15 can be carried on the body of the user.

In order to Bmsmteielrhetsmﬂﬂseﬂte passfadte, da&en&a@as il Q:Qst ef@edﬂime
aser which is

efficiency r{g PE I co Eégtf of a, g %ate
punped | ongiTudi narFy wi SRS YD Hitbhe, lﬂhéfe8§e fir§edoSTposined Y aser
cont ai né§Sa | ekhe ln%@mklvmihtbelmsEorcoﬁsthé dai@esuntith, bg means of
hi ghl y-refl 6afidl the HR¥AR%on’ UARCI 2L 309ulRAU AL EEALESEREaTRY
a drive unit of a read / write head of a data storage
unit, in particular a magnetic or optical data storage
unit. However, the invention is not restricted to this
20 type of drive unit. Moreover, conventional drive units,
for example galvanometer scanners, can also be provided as
drive units for the refraction unit.

By reference to the embodiments of the invention shown in
25 the drawings, the thought behind the invention will now be
examined in greater detail. The drawings show:

Figure 1 a schematic functional block diagram of a

hand-held laser inscription device with a

30 solid-state laser positioned in a support
device.

Figure 2 a schematic functional block diagram of a

hand-held laser inscription device with a

35 solid-state laser positioned in the hand-
held device.



crystal‘thereby preferably has no tension birefringence / has a tension
bi refri ngence which is as |low as possible, 25 and in addition it has high

fl uorescence durability and the smal | est possi bl e di mensi ons. The
solid-state | aser can be equipped with an active Q swtch, i.e. with
an opto-acoustic crystal, or with a 30 pas§iye Qswitch and a | aser diode,
whi ch anongst ot her things is driven in pul sed operation. The
efficiency rate of the |aser diode is preferably as hi gh as possi bl e.
In order to ensure that this efficiency 35 rate renmains stable, the |aser
diode is cooled with a cool ing conponent, for exanple a Peltier
conponent. |t pi : : - ovi ded
that both theFFggg? 3iode drfvgfﬁﬁ$ tﬁﬁéd&gﬁfﬁngf @ 3??6e%lgpeapgg§?ioned

either in the hand-hel d devi &1l6r deyice apHeasgypeertddeviéce prsitdomed
"driver" is used here to oHeROLA ilshe seapespondi ng circui-t board of a
conponent._ 5 The individual |aser conponents are preferably in a very
conpact aﬁ?angenent inrelation to one another, in order to achi eve

m ni num di mrengigageand thus ansdhema®iid €unctiepalabileik d3agram! Bf a

particular, short resonator geonetry is _used, which, . ans that. very
short |aser pulses and thus gaﬁﬁgheéglj Ser 1BE§E1PS&PBug%VéF8 wé%ﬂieved.

In order to ensure a wiaefliegsr atigoalt haputs amdconpact as possible
with small 15 external dinensions, the short resonator geonetry is
preferably achi eved by neans of a folded optical train br ought about by

an approphQ at Eigereedt or conpogsidlieoneflectpyr copdipugationsefpact ors

positioned at 45[err] to thes&¥hr$eningCtnkheel8RBto201engthh addition, the
devi ce has anot her |ens systemfor spreadi ng the beam preferably by

means of two | enses. Al'ternatively or in addition thereto, the beamis
spread byTheanghefmad itu iRt ilotfa1e B1cks YElR PR HHSN Gt Fifasd s 2D
two reflectors d %$ereby his reflector %Xsﬁgnugre erag]y .thalso fa !
fol ded opticald t4affRT (HFGUGHS Foft i PrEcriPinds PRECES. with "a” soli
15 state laser show different configurations of the same
components. They can be supplemented by further
embodiments of the invention which consist of similar
configurations -~ for example bringing together all of the
components in a laser inscription device with ‘one package,
20 whereby this device is in the form of a desk-top device as

a mobile inscription station.

The term "inscription” is used to denote any form of
object markings, for example marking with any type of
25 script, as well as generating images and three-dimensional
engravings. Furthermore, the term "inscription” is
understood to include the removal of inscription elements
by taking away layers of surface material (e.g. bar-codes,
graffiti, etc.) and the like.
30
Figure 1 shows the functional block diagram of a compact
hand-held laser inscription device which comprises a hand-
held device 1 and a one-part or two-part support device 2.
In this embodiment of the invention, the hand-held device
35 1 contains a refraction unit 7 which is placed in front of



In a pfeférred’enbodinent of the invention, polarisers are 30 provided, in

order to generate polarised |laser light. This | i ght can, however, al so
‘be generated through the | aser crystal itself. In this way, it is
possi ble to increase the diffraction efficiency rate of an
acoustic-optical Q@ sw tchi ng conponenfg. -This is particularly

advant ageous 35 because the device according to the invention preferably
has at |east one lens systemw th a high diffraction

- 8- eff|C|ency rate, in partlcular a crystal, whereby this | ens
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or secur 63 T5PNehs Bf %‘Pﬁc‘ﬂ"i‘% "Sensdz ‘F’ﬁ drdegitdt e o
accurate and cost-effective drlve for the refraction unit, in a

preferred e"blfl\}ﬂé ”%H%R&f’t byife el o ZA‘uscg‘PédPél Ofin i fieo 4T ° %rbi' jlq- bY

means of € re ractlon unit 1s a s constitu a
drive unit ofstateadiasenr idt antal B@Wgrda??éékstz‘e?rrag@llCh imi t:onnﬁcparit itsul ar

a nmagnetic Ortﬁénﬁ&f%sd@fatﬁéoéﬁﬁﬁort dHGhEe HewevebntkBe hﬂ!%”%&oﬂd§54“ﬁ
restrlcted to this $ ﬂ drive uni.t. Mbreover, convenélona drive
%% Yahbne

units, fd?l%ﬁgﬁﬁﬁﬁﬁ ?ePlQEaﬁﬁ@ﬂgen€¥n98P§BaE%rp? vi dedeasd /

drive units fﬁlﬁ@esteﬁ:é@@tlmwnb& anotheBystetegeneRdint hp3;en‘@q@ldaqnts
of the inventio owWn '90@55 t he dra é?gﬁﬁ the thou behi

i nvention wi 3™ b%rs R nEFRLE et?hede‘f%rﬁ h%l%l?i grsﬁ&ﬁ

Figure 1 raf bediermt | caligoheonhsl bl(geRvdnagpesarof acanners)ln the
hand- heldl‘*%%(#é@%iéﬁnﬁﬁftd?véﬁg &ﬁtgnﬁuﬁoand gonltorlng uﬁ?k qaf;%@%

| aser positioned 1na Su g%
a schemailpc famidovatel brkeni 4gransbstya of a laser bank 5 (or another

mechanically stable construction of the laser components)
and a laser diode 6. The laser bank 5 contains a
longitudinally or transversally pumped laser crystal 50, a
QO-switch 51 (active or passive Q-switching), a highly-

20 reflecting resonator reflector 52 and an output reflector
53.

The drive of the reflector alignments in the refraction
unit 7 may be constituted by a drive unit of a read /
25 write head of a data storage wunit, in ﬁarticular a
magnetic data storage unit. In this case, it is possible
to omit the signal amplifiers 200, as the drive unit of
the read / write head itself already has such signal

amplifiers.
30
The end of the solid-state laser 4 is connected to the
refraction unit 7 by means of a glass fibre cable 17. The
glass fibre cable 17 can be combined with an electric
cable containing <connection wires 31 between the
35 microprocessor - 11 and the sensor  unit 8, the

microprocessor 11 and the refraction unit 7, as well as a



hand- hel d | asér i nscription device with a 35 solid-state

[ aser positioned in the hand- hel d devi ce.

- 9- Figure 3 a schematic diagramof a user with a hand-
hel d devi ce and a support device positioned on a wai st
strap. 5 Figure 4 a schemati c—-f ddctH onal bl ock di agram of a
hand- hel d | aser inscription device with W rel ess signha
i nput; and 10 Figure 5 possi bl e refl ector configurations for

Sport e ng LMol £EO0BLB ! SUBL for conlREHIRIETRY RIS LRl e
with a solid-hdbd-ké¢hdedkaser dhov fditfiereomt cohf ugit a2l oandofthehes slhind-
components. = Ipgye 1Glfkr B arSURRLANRNLEY D¥pardteiPClrron EHBOGJRILS

of the invention whi'ch consis _ 1 Igurations - "for “exanpl e
bri ngi ng t ogepaek &P| -oforhexampleodpondififedenta n sisnsyy igRdtdrerded e
wi th one @aCkégepa%&géme-" ely (481 HEYALE Isbudlt Y ghpRedefist Obe
devi ce as a nobil®e inscription station. The term"inscription® is

used to denotRreavidedr kesween 1ty cePnhirki Hgdt o *ndnphe malddnptate
any type of 2Pasé£répbn @8BeWehk AsSn@eBHathed poidepadikd 22hire-tdidreigianal

engravi ngs. Furthernore, the term "inscription" is understood to
i ncl ude the rg@@dal of i nscription el enents by taking away | ayers of
surface material (e.g. bar-codes, graffiti, etc.) and the like. 30

Figure 1._.shows, the functional,block diagramof a ct hand- hel d
| aser in @ri \p,)\f?%npa‘é@ﬁ@ "’\ﬂ% czr#)cgﬁ%?gjsggsaa ar?cﬁcu%%qp%@rd %eeflge 2 D%
one-part or tooupenéensupPortAldayi pes2tioned| nin htkienpodiererpack ke the

i nvention, t - hel d, deyi 5 i r o uni b 7 whi :
acad in ¢ L harDogd- bl & Ip¥LELeRS chrfRleiSr8r | BobATh (Wit dn 758N | S
illustrated).

15 An interface 15 <connects an external <control and
monitoring unit 3 to the microprocessor 11 of the control
unit 21 for the purpose of inputting data as required.
Instead of an external control and monitoring unit 3 which
can be connected to the control unit 21 by means of a

20 cable, wireless transmission 1is also possible. This means
that instead of an interface connection point for the
interface 15, there can be electro-magnetic, electro-
optical or —electro-acoustic transmission of signals
between an external control and monitoring unit and the

25 control unit 21. Alternatively, there can be direct data
input, for example by means of a miniature lap-top.

The solid-state laser 4 consists of a solid-state laser
which is longitudinally or transversally pumped with the
30 laser diode 6, whereby the laser bank 5 of the solid-state
laser does not contain any polarisers for the purpose of
increasing the efficiency rate and thus ensuring maximum
output. The laser crystal 50 is a crystal without tension
birefringence or with tension birefringence that is as low
35 as possible, whereby the dimensions of the crystal are as
small as possible. In association with low output of a



- 10 - ¢ the object to be inscribed / which can be connected to a
recording unit for recording and aligning the object which Is to be
“inscribed. Furthernore, the hand-held device 1 contains a sensor unit
8, which can for exanple consist of 5 a scanner, a CCD i nage sensor or a
digital video canera. The support_dgyice 2 contains a control unit
21, a solid- state laser 4 and a power pack 22, which is connected to
the units of the support device. The control unit 21 has a 10

nicroprocessgn 11, a high-frequency generator 12, a read / wite
storage unit ?3f aﬁEFH@Pn§ﬂbr§§§e#@Gpﬁml13h95|§h§h frequﬁpbyfleugpﬁﬁo 6br

anpl i fying thale:hnu@lf@rgeﬂaﬁ ier 1688 tharl &5+ €&4@41 AbI gnr@té w
(gal vanonet er scanner s refractiqgn un|t 7 and an inp GF anﬁ

moni tori ng uRPE 1430 Th pﬁ?@ﬂﬂl dCQPéFE | Rfer 43§8ﬁ3|S@%Y%ﬁab.lé§br beh& 5
(or anot her constmubanbnaufyt&badasenﬂﬁaﬂkkﬁIéﬁhCﬁeté&tféﬁ@%yCQBHBQSQt5)

d | he, | bank t v t | 1
and a | asgr 5_ 8 61 Jaegew%%f;g?ggu%tggg aleaélssvwallgﬁ %’2 I(ggxtllycg bt%\/l%égs| ve

transversally punpe

(}smntchlng)heathegmspaono reflecting resonator reflector 52 and an out put
refl ector 53. The drive of the reflector alignnments in the
refraction unit 7 may be constituted by a drive unit of a read / 25

wite head ofhg ®RReratipmgefunthe iknsert bamkar5a can bagrred;mtudmbmly
storage Unlt utPelini i RS @n '&ctﬁv@oi}?—lﬁ«hﬁcch (ngﬁ%EeHGEHE @z} rce),

anplifiers 0, as the drive unit, of wite
al r eady “tras gﬁ%ﬂgsP&nﬁptO ag%ﬁﬁﬁ#ﬁeﬁ%ysgﬁﬂr °rThE €R8 &ﬁhﬁuplﬁﬁacWEﬂmle

| aser 4 is canpastédet Q-kWetch. refraction unit 7 by nmeans of a glass fibre
cable 17. The glass fibre cable 17 can be conbined with an electric
cable containing connection wres 31 between the 35 m croprocessor
11 and thee compaotnessi tof 8he delvdce actardiprpcessahellirmnshtivh

refraction uplt Pe 3% M8ldr ¥néreased by using a folded optical train
15 with reflectors and the like in the refraction unit 7 or
in the 1laser head. All in all, a portable laser
inscription device with the smallest possible external

dimensions and weight is thus created.

20 According to an embodiment of a laser inscription device
which is shown in Figure 2 as a functional block diagram,
the solid-state laser 4 1is brought together with the
refraction unit 7 in a hand-held device 1. Furthermore,
the control unit 21 is brought together with the power

25 pack 22 in a support device 2.

The control and supply device is connected to the hand-
held device 1 by means of an electric cable 18. By means
of an interface 15, there is a further connection with an
30 external control and monitoring unit 3 and with a sensor
unit 8. As in the embodiment of the invention according to
Figure 1, this sensor unit 8 can consist of a digital
(video) camera, a CCD image sensor or a scanner. Also, as
in the embodiment according to Figure 1, the sensor unit 8
35 can be coupled with the hand-held device 1, in such a way
that the hand-held device 1 can also be used for receiving



power supply cable for connecting the power pack 22 to the hand- hel d
device 1. If the control unit 21 and the solid- state laser 4 are
‘posi ti oned separately fromthe power pack 22 - for exanple in different
packages or sections of 5 a package - an additional power supply cable
must be provi ded between the control”uhit~ 21 and the solid-state

| aser 4 on the one hand and the power pack 22 on the other hand. 10
The power pack 22 conprises an accumulator 9 and a nains conmponent 10.

Al'so positiongdghaikhi %l%"%o@ﬁﬁi%ﬁéd”iﬁ the déd@tﬁir@fdévféétberax@r@ﬁé‘e”t
for coollng (mhlch illustrated). interface

connect s B?FerhziuSEBﬁF?GP $pal Qﬁﬁﬁ%ﬁ%qrﬁg gﬁFt BmPélfMéng the

m CrOprOCGSSO&oﬂ:tr@ﬂ. t@Qg@l@msrmfor tHY t 2df 1dctiort h%lﬁéljrﬁd&ﬁts)f impughé ng
data as reqU|reg nst ead of an external control nmonitoring unit 3
whi ch canth ré&ﬁﬁQEtgﬂl o’the control unit 21 by means of a 20 cabl e,
w reless tyansm ssion is al so possible. This neans that instead of an
interface con p fqQr & . e 15, _
eIectronagnet?gsakgegt%ggbs 3 gf@%gﬁtléﬁgfgqﬁﬁiro égﬁhg{ 5¥uéﬁ%n$%%?on
of signals helfgethesmr abnegréphadn cdemisle aarrccamrtgartngtm tmmelnti\en 25
control unit gl:lld A#Er n@&lh é¥t1+ll?er.€r&fﬁn J)e %l t eVJ.ce &OI’
exanpl e by means of a n1n| ture lap-t e So state aser 4
consi sts of aS¥YpPPatst sedilcgser2, wafﬁﬂéh in | Rt uemhmlyle@t of the
transver sy | ylﬁvaaegow khlnt Be 3Qduaeer aCi'di’ﬂf%I Ghehaniely dihe leser papk » of

the solid-state | aser, does not cggtal é Eolarlse s for he pur pose
of i ncr ea¥fhgtt RE SSIETrRyF3Rt L0 anBLEREBAEAEE IR secupligut .
The | aser cryghal sippert déyibal antd hQUtrlh@lﬂ-Siathk forfm rwaitrrh ngermﬁppcﬁruvith

t ensi on birefri ngggcg__ot,t@et siﬁ%f: EovgnSEHg? eBg?EI gfe,th@erggy g vﬂdg&enm ons

of the crysta &S possi assochatTon wit ot put
of a side (belt) attachments. - 12 - hi gh- frequency

gener at ory,5 t he high-frequency out put of which is for exanple | ess than
or equal to 2 1o 4 watts, and an pti mum choice of |aser crystal

50, the ThAstFeRReSHLeR tHRLWeRTer tbgnkhgn@ahﬁ% dawigfel y ceppacthe

support device 2 1s achieved by means of a cable
connection 17, 18, whereby this consists of a glass fibre
cable and / or an electric connection cable.
20
The hand-held device 1 can for example be coupled with a
video camera 80, which for the purpose of signal input
allows images to be recorded of objects or people, whereby
these recordings are further processed by means of signal
25 processing of the control unit for the - purpose of
controlling the solid-state laser and the refraction unit.

In a configuration according to Figure 1, the hand-held
device 1 contains the refraction unit 7 and possibly the

30 sensor unit 8 / 80. In this embodiment of the invention,
the support device 2 contains the solid-state laser, the
control unit and power pack.

In a configuration according to Figure 2, the hand-held
35 device 1 contains the laser arrangement and the refraction
unit 7, possibly in association with a sensor component.



5 since I'ow power consunption |eads also to only linited heat em ssi on.

‘The operation of the |aser bank 5 can be conti nuously punped with an
“active Qswitch (high-frequency source), 10 wusing an opto-acoustic
crystal, or it can take place with a passive Qswtch. The
conpact ness of the device according to .hginvention can be further

i ncreased by using a folded optical train 15 wth reflectors and the |ike
in the refraction unit 7 or in the laser head. Al in all, a
portable |aser inscription device with the snallest possible external

di mensi ons ahB WightCoRIIGEA LI efhe PP FRVHGE t 8 SPTEISH nEhe of
a | aser inscebptred deytcend thdigdwés pREMD DR kheurreoAtasidd Wetiraal
bl ock di agram the solid-state |laser 4 is brought together with the
Cefraction URPPPOTEn SEVHiRI- Aol GRS/ o8 B PARPREFXBRePOLAL (Hhe @t FoF

unit 21 is bsappbitt agatikey i thrt thepowenndbtipACK 722 1% BoSWMROrhakl@vi ce
2. The, control _.and supply device is connected to the hand-. ., hel d
devi ce 1 by ]Pr%gas CgerJa%e elaé@t r%’l%rca?tﬂ ee§§§rg§Tma ?‘fg:rool 8Pda PRt EPF iR 15,
there is a funiher connection with an 30 external control and nonitoring
unit 3 and with a sensor unit 8. As in the enbodi nent of the invention

according to Figure 1, this sensor unit 8 can consist of a digital
(video) canefn, orderDtPmagelusensde cimensdanferof Alhg support device 2,
enbodi ment agger distgelr0 EbAHAENS. sbher$£Naqr g¥iditl S50 £AN e RAWR ey Wi th
t he hand-held device, 1, in %uch a way t hat [ he hand-held device 1 can
al so be Ysed@E8PCiRELPY; r‘f\b‘l.t SMD components, in such a way thatqgthe

_s: Ignal S. A|d)5§uppéi*tl:i aaelci_d;ce_nzf%rml@mfslbslg!eibﬁ@dﬁ cdfmEolrt@bly HrMAind the
illustrated) sigpal .amplifiers for_amlifying.the . confro ignals, for
the reflect o‘i"aja‘l(SJ gﬁﬁe:ﬁ)suﬁﬁrrh@s an, @F&%ﬁa&r’rv&m tln?s.te%} 8 %ih%uréoﬁi
shows a scheohtceits awimgl wif-tdweniseontigheakands wittheBHDl asemponents

i nscription i ccar di.ng. the invention and its conposition from
a hand: hel d g&vi 224 ]g%dgggglaggﬂpport device 2, which in this enbodi nent

of the 4® invention can be secured around the waist of a user with a
The embodiment of a hand-held laser inscription device

shown as a functional block diagram in Figure 4 shows the
configuration of a semi-conducting 1laser with a laser
diode 6 and a collimator lens system 55, as well as the

20 control unit with a processor 11 and a storage component
13 in a support device. The power pack 9 (accumulator) can
be coupled with the support device or it can constitute a
separate support device.

25 According to this embodiment of the invention, the hand-
held device 1 contains a refraction unit 7 with two
reflectors. Furthermore, as in the embodiment according to
Figure 1, a sensor unit 8 can be connected to the hand-
held device 1.

30
The signal input can take place by means of the sensor
unit or by means of a wireless connection from an external
data input device 3. For this purpose, there is a radio,
infra-red or ultrasound transceiver which is connected to

35 a transceiver component 19 on the side of the control



wai st or pelvis strap 16. Alternative nethods of securing t he support
device are a ruck-sack formw th a support device to be secured on the
‘back of the user as well as side (belt) attachnents. 15 The
connecti on between the hand-held device 1 and the support device 2 is
achi eved by nmeans of a cable connect+ drb 17, 18, whereby this consists
of a glass fibre cable and / or an electric connection cable. 20

The hand-hel d device 1 can for exanple be coupled mﬁth a vi deo canera

80, which for_the purpose of SI es_to_be. recorded
of objects oruﬁégplé SR&ER™ n%rﬁﬂ; ﬁc%%Y%ﬁrmﬁ?%ﬁﬁs rheP TP EE 2R by

means of signahe2gxtproedssiongrodf unitte 3.control wunit for the purpose
of controlling the solid-state |laser and the refraction unit. In
a configuration according to Figure 1, the hand-held device 1 contains
the refracti oRiguires7 Sandc@osdi showt hbe3Tesonasor whichs gorspistis ohi the

embodi mentg of .t %th’iv%ﬂf' Othe ref gtgg_xppyytr%é&@l@?(cggt @'g‘%l%t Nha the

FE
solid-state | as t he control unit and power

confi gurati on°§@§§fﬂd¢ﬁ§lte§tﬂrgt§>r3e @lql’héf%qﬁelacr%iieﬂﬁ teof %}éﬁthi-%tt he

| aser arrangeggnt t28dshhesr ebraels @he 1igui.t 7, possibly in association
Wi th a sensor conponent. - 14 -

In this configuration, the support device 2 contains the control unit
and the power Fpaake Ga idhows entcariflsywfation of Em@pne$omawbcecampbmeﬂtis

a connect 1 of the deyi or .t he cqpne on 7
to the ha&‘%d- P’gl él d "&8vi c%eeéhd ?%ﬁggﬁigt e]\’{ﬁ§$ cgﬁt r(g-'lO any C#%?I n
unit. | nefildetors r &8ucandheddi nemsiwaisl ofast hehsuppoystadvi 88 2are
Lhe tatler coBkabigesCddide & &eésahbehée" Cigdf 12 hQE(lg.haQ:sstﬁ% aj 40

with SMD conponent evice 2 can
posi ti oned coReam: disayes oting PH&PUt Kﬁﬁ%ﬁcﬁﬁra5%sé#reﬂ§anWﬂQQﬂqﬁu@QE
i nstead of thgek@kktion.Circuits, nmulti-layer configurations with SVD
conponent_s can al so be prOV|ded 15 The enbodi nent of a hand-held
| aser |né5?|pt|on devi ce

In order to make the hand-held laser inscription device

even more compact, the resonator according to Figure 5b
has - in addition to the afore-mentioned resonator
components - a reflector 100 which is positioned at an

20 angle of 45° to the axis of the beam. As a result of this
configuration, the laser beam is deflected by 90° before
it leaves through the output reflector 53. The deflection
results in a folded optical train which allows more
compact construction of the resonator and thus a further

25 increase in the compactness of the hand-held laser
inscription device. '

As is shown in Figure 5c, this effect is intensified still
further as the laser beam deflected according to Figure 5b

30 is deflected again by 90° by means of a further reflector
101 positioned at an angle of 45° to the axis of the beam
before it leaves through the reflector 53.

The folded optical train resulting from this deflection
35 facilitates such a compact construction of the resonator
that the length of the resonator in comparison with



shown as a furictional bl ock diagramin Figure 4 shows the configuration

of a semi-conducting laser with a | aser diode 6 and a collimator |ens
"system 55, as well as the 20 control unit wth a processor 11 and a

st orage conponent 13 in a support device. The power pack 9

(accunul ator) can be coupled with thelgupport device or it can
constitute a separate support devi ce. 25 According to this

enbodi nent of the invention, the hand- ' hel d device 1 contains a

refracti on un

. i h
enbodi nent ac%é?de%l?ldérn rel'—soélt?r g r%ct%r@eﬁE%; te Jtr %egéﬁgﬁégg%ﬁﬁ«?& &h¢o

t he hand- deavidedaveceléarBg redudéd.signal input can take place by
nmeans of the sensor unit or by neans of a wireless connection from an
ext er nal data i nput device 3. For this purpose, there is a.radio,
infra-red or Eignaeobdd shomsscei Terthved cembedinentctfeod Lowidy & itgumeschdver
corrponent 519 ﬁ@c&fﬁlﬁbdetaf the coMbdé®iment shown in Figure the

- unit. A Torresponding transcelver conponent | prOV|ded on

the external eBRi¢dl GRALNZALSO hasrag@reyitgh sl aftdwe IE easvHateorQ-

whi ch consi 5t§w£’fcﬁi‘§ P eltsicdn She thRor ellraetebr®? 1@d | 8akI N®1at AP H%0
and t he Iectfiﬁég%vw%gh reflects around 88@6of the [ i ht

and transmts® %g%:ott he$ thef® et $als e ohP B gu ik
t he resonat orusedparentrel@aski chhdaddwan peaar avhgnuseitk unbtjedtomrcoﬂwetv\o

refl ector &S; wel ] as t rysit.al 50 ar acranged behi ne
ot hor IR SotRBSriEed? 18T darddrdS, Bl oty 2 Loning S thR A cRel b Y
53 directly vibhéoet isnya refdefkertisystenb 300 [fororspresdimpkehehelaser
hand-hel d | a L NSGELPL{.QN ice no, a re at
accordi ng tosééa%reﬁéggéb9 hggﬁﬁilfiﬁﬁh%lon t%y?ﬁgﬂgf%%gségﬁFloﬁzg o

r esonat or rebhperent s 301a pafdl etldr e whasAr| PR Kiodmad antan tdoe

angl e of 45 tgethecedt s sQfistldhe rrhsAsn@treﬁebhtofurttuﬁ aftefOHd AU d ON,
t he | aser, _beam s deflected bé £ %err bef ore 4 Sﬁves t hrough t'he
c f

out put r Pl ectot 8319 FR e?E%ﬁ?tgctna fied optical train

which all ows nore



conpact ¢onstruction of the resonator and thus a further 25 increase in the

‘conpactness of the hand-held | aser i nscription device. As is
~shown in Figure 5c, this effect is intensified still further as the

| aser beam defl ected according to Figure 5b 30 is defl &cted agai n-by.90 by

means of a further reflector 101 posil1oned at an1a@g&£”%£B45 err] to
the axis of the beam before it |eaves through the r siB Keplaced

The folded optical train resulting fromthis deflectio m ”” s such
a conpact construction of the resonator that the

resonator in _conparison wth - 16 -
convent i onal Ck@4BRat ors and the entire di nensions of the device are
clearly reduced. Figure 5d shows a further enbodi nent foll ow ng

Figure 5c. 5 According to the enbodinment shown in Figure 5d, the
optical trait-alsB RRVECS) LAt chnserihingydaieriads veith a lagerehi ag)
between tshe tweraetiesnt ahst}O08 abdt#Bi. ufisOand a pblek phexreflector 53
there is a shutter 103, which is used to rel ease the | aser beam when

the object to be 10 inscribed is correctly positioned. Behind the shutter
103 t herehazaateribedt an sthatem 300 for spreading the | aser beam
whereby this reflector systemconsists of two reflectors 301 and 302.
The | aser beam going into the reflector system 300 is not output until
after nultiptkel3aseef| ekt i obhen relfearto onefireidt of3) 30thantd3@Zol unit

NeWCI\G/I\E@jB (21) and the power pf?:k Egé)DE 8@599@1?;%& 04cc?r§?a}%t,

CLS103 A devi ce I'nscri
materi al s wi EFaRSPaskabla) comppaenb&ti on unit (7), a control unit (21) and
a power pack

2. A device according to Claim 1 characterised in that
15 several components are brought together in at least one
package.

3. A device according to Claim 2 characterised by a
20 hand-held device (1) containing the refraction unit (7)
and the laser (4), and a support device (2) containing the
control unit (21) and the power pack (22) as well as an
interface (15) for connecting the control unit (21) to an
external control and / or input unit (3).
25

4, A device according to Claim 2 characterised in that a
hand-held device (1) contains the refraction unit (7),
whereby this hand-held device (1) is connected by means of
30 a glass fibre cable (17) to a support device (2) which
contains the laser (4), the control unit (21) and the

W) N YR THIS SHEET Fag 3ice
* € L M 5 % REPLACED




-(2'2), vilhe‘i‘eby'the | aser (4), the refraction unit (7), the control unit (21)
and the power pack (22) consist of conpact, transportabl e components:--

‘characteri sed by a hand-hel d device (1), in which s
brought together. 2. A device according to Caim m;n mmn@ m
that the hand-held device (1) contains th efraction wni

| aser (4), and the device has a support device (2) containing the control

unit (21) and the power pack (22) as well as an interface (15) for

connect i ng thpo%&tr@adml t(£2)1) 49 apegxtepgal a@pntlrrﬁieﬁ%e/ Of13 NPUEopNI t
(3). New Cl Q. s CT/ DE 98/ 00447
16. 04. 99 connecting the control unit (21) dfslggmexternal control

18 3. A deviend #coer dnpatt @an@tai(®)l characterised in that the hand-held
device (1) contains the refraction unit (7), whereby this hand-held device
(1) is connected by neans of a glass fibre cable (17) to a support device
(2), whichbhas the laser (4), the control unit (21) and the power pack

22 | d t t. (2
i extornal ogitrof A ycerarcatallh, BAINNG," BAaSERERE SR it Pigall
Caimil charaaﬂérlthﬁi|Q¢mpﬂﬂenﬂs ahe dvﬂpuﬁénttogeehbroughtato@endeheld

the hand-hel dg Q%&bge(hand5 eld 148 C8n S@EQP%gbdeVIce one of the dains 2

to 4 characterise at the han (1) "is connected to
a sensor unit (8), in particular to a scanner, video camera, digital canera
or simlarg 6. A device according to at |east one of the preceding

cl ai s charac%§rlsgd aQVRQSI éé@%? nqgh%LP %%%Icgf(lghéESCIaims 3 to 5

characterised in that the hand-held device (1) is
connected to a sensor unit (8), in particular to a
scanner, video camera, digital camera or similar.

15

7. A device according to at least one of the preceding
Claims 3 to 6 characterised in that the hand-held device
(1) is in a form suited to the anatomy of the hand.

20

8. A device according to at least one of the preceding

claims characterised in that the support device (2) can

preferably be connected to a waist and / or shoulder strap
25 {(16) .

9. A device according to at least one of the preceding

claims characterised in that there is a recording unit for
30 objects to be inscribed, whereby this recording unit has a

distance-measuring device for emitting a distance reading

which controls the focusing of the laser beam, and a

switching device for releasing the laser beam when the

object to be inscribed is correctly positioned (dynamic
35 focusing).
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in‘aformsuited to the anat ony of the hand. New Cl ai ns

PCT/ DE 98/ 00447 16. 04. 99 e CLS103WWO
19 7. A device according to at | east one of the preceding clains
characterised in that the support device (2) can pref era ﬂlmuwmlﬂ(m to
a wai st and / or shoul der strap (16). - 8.9 -A device agt ! t ast
one of the preceding clains characterised in that there Is a rLeCSrdfng* uni t
for objects to be inscribed, whereby this recording unit has a

di stance-nmeasyring_device for emtfing a distance reading which controls

t he focusing gp't hé Idfé’é'lceoeaoﬁﬁo’éﬁ&ﬂo“% 5Qi &dthi HrpsfevPre P%r the cREPREALRE

| aser beam whedatihe @hareicterised nacrihat fsrcaheeqirpadesidf oa@fusting.

A devi ce acco 8i n% t% at,.l e%??z_{ one_.of _the prec_Ledi n% cl.aims characterised in
that for the ;ﬁ PooSESr Mt GGy TIRFT oklls it En o S hoflr 11 SPATFERRLAT
system in paatilensasystemnsefsgnt antof facusuttameeraus caner a. 10. A
device accprding to at |east one of the preceding claims characterised in
that there is a recording unit with a mechanical catch for objects to be

i nscri bed. New Cl ai s PCT/ DE
98/ 00447 16.04399 a device according to at least one ofCHd) i
20 11. A device according 1o, at,least one of the precedi ng cﬁ%{\%r%edlng

char act er i sedCtAibfatcharacanisgd ydnt thaf jthere 1s a recording unit
with a mechanical catch (static focus) for objects to be

10 inscribed.

12. A device according to at least one of the preceding
claims characterised in that the control unit (21} is
15 connected to an external control and / or input unit
wirelessly by means of a radio, infra-red or ultrasound

transceiver.

20 13. A device according to at least one of the preceding
claims characterised in that at 1least the control unit
(21) and / or the power pack (22) consists of foil
circuits with components secured in SMD technology.

25
14. A device according to at least one of the preceding
claims characterised in that the laser (4) consists of a
solid-state laser which is longitudinally or transversally
pumped with a laser diode (6), whereby the 'pump volume
30 thereof preferably corresponds to the basic mode volume of
the material to be pumped, and further characterised in
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connected to &n external control and / or input unit wirelessly by neans of
a radio, infra-red or_ultrasound transceiver. 12. A device according to
at | east one of the preceding clains characterised in that at |east the

CiToutts wiih Mﬁﬂﬂlmwmuwe. WD banol ogy, 13, A device

according to at | edst “on® of the preceding clainms characterised in that the
| aser (4) consists of a solid-state |aser which is longitudinally or

transversal ly punped w | a i ode (6), mhereb t he punp vol une
t her eof pref e?lg Fy%ri?ﬁ@ﬁdsffb basika$/%de PaBKuNtD bf Wit mat e}3%8 t o

be punped, andrfstaber (Glogracteri pedwitchhat ($he, | ager Hléahm«Sr@fI@@@.rndoank
(5) with a |l aser cry | ecting

resonat or reff82Y%F ?ﬁZfeB%ﬁcéﬂrou?%ﬁﬁapgfFEC?%EP%EBfefleéghlyAﬁSLV|ce

according to Claim13 characterised in that the |laser crystal (50) does not
have tensizon birefringence / its tension birefringence is as |ow as
possi bl e, "and that the | aser crystal has high fluorescence durability as
wel | as havi ng5t heAsdarviest ageoyiding diae®baimsl4d charactpisedaiims that

PCT/ DE 98/ 004/ 1§a9ér9§rXStal éFalm s no have te sion bir ef%#%%?%

21 15. A device accor Im 14 c aracteri
solid-state {adés *{@.1)151% chaqufgrlémnqmow Pspuiwﬁ%!d aeﬁndpp§sgoémm /

nodul at ed by #Ra9s tdle anagai»o @%t%ty Cchabydiajh FEThBres¥shak Uusdyilidly
16. A deyice accorgéng % a|n114 cggiacéerlsed I n that there
is a sol i8-sta¥ eV (Q3VH?QVE ﬁ§toP°§$ Si TEMEPIWPEEh conponent

and a continuous wave or pul se- controlled | aser di ode (6).

16. A device according to Claim 14 or Claim 15
characterised by a solid-state laser (4) which is

15 continuously pumped and is Q-switched / modulated by means
of an opto-acoustic crystal, FTIR crystal or similar.

17. A device according to Claim 14 or Claim 15
20 characterised in that there is a solid-state laser (4)

driven by means of a passive Q-switch component and a

continuous wave or pulse-controlled laser diode (6).

25 18. A device according to at least one of the preceding
claims characterised in that the efficiency rate of the
laser diode (6) is as high as possible.

30 19. A device according to at least one of the preceding
claims characterised in that the device for cooling the
laser diode has a cooling component, in particular a
Peltier component.
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17. A'device according to at |east one of the preceding clains

‘char act eri sed-in-that-the .efficiency rate of the |aser diode (6) is as high
as possi bl e. vice according to at | east one of the preceding

cl ai nms characti“@ﬁﬂﬂﬁ" ﬂﬁlﬂﬂﬁe device for cooling the | aser diode has a
cool i ng conpon s 1 Ui¥8r a Pel tierg conponent. 19. A device
according to Claim 18 characterised in that both the | aser diode driver and
the Peltier driver are positioned either in the hand-held device or in the

ort devi ge. New Cl ai PCT/ DE
35?80447 1%{%@,99A device g%coré{ga to Claim 19 characteniggs\jn that

22 20. A devthCetlsCaa@diy dPodé lRasierongn®@f thize péeeedt n@rGh@iBare
characterised i,n t onflguratlon of the

, th there .is a gconpact
ndi vi dual | RO8A t8REEne RiEReRCI &l n§"&  BEBHARSHI oAGYACGNI BR | SPact8fiort
as possi bl e, supppaitt dewliae .by nmeans of a fol ded optical train. 21. A
devi ce agfording to at | east one of the preceding clains characterised by a
reflector” systemas a widening | ens system in particular with a reflector
configuration with a folded optical train, and / or a wdening | ens system
by neans of | @n : . devigce _gcc l.ng I t he
precedi ng cl glwom; g&hge;’c]‘tceer i %ge%?fﬁilgﬁa_ltt 8t ﬁg r%%e%t%%gc?r{f itgﬁéra??gﬁeﬁ%rsl&at
| east two refladmsrs paaracbaedsed 45merr Ehad t hehakes dfS t h@ begpipact23.

A devi ce accepdirfguiratdbn @FSitHNa il v eeasi NocGhFbienedaiaci gaiagd by
optical conponent$S or bz the | aser crystal for generating polarised |ight,
in ordert@ o 2 resonator 1length whi is as short as  possible, in

particular by means of a folded optical train.

22. A device according to at least one of the preceding
15 claims characterised by a reflector system as a widening
lens system, in particular with a reflector configuration
with a folded optical train, and / or a widening lens

system by means of two lenses.

20
23. A device according to at least one of the preceding
claims characterised in that the reflector configuration
has at least two reflectors positioned at 45° to the axis
of the beam.

25

24, A device according to at least one of the preceding
claims characterised by optical components or by the laser
crystal for generating polarised 1light, in order to

30 increase the diffraction efficiency rate of the acoustic-
optical Q-switching component.

25. A device according to at least one of the preceding
35 claims characterised in that there is at least one lens

system with a high diffraction efficiency rate, in
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increase the:diffraction effici ency rate of the acoustic- optical
-Q swi tching component. New C ai ns

;gT/ D54?8/ 2\032\7/ iﬁﬁgmgﬂl““u“mlat | east e of the preceding cl %%03\/@

characterised in at theresis*at | east dHe Tens system with a high
diffraction efficiency rate, in particular a crystal, whereby this |ens
systemefficiently interrupts the |aser process in the resonator at the
same tinme aspaheieulsr| awdrygltaflr,eqlemsbypditers i gna . systé&b. effleivénely

according tosgteleastsORRON 4415 RLAGEELDT1 6! epgs rIRRACHY IR same

conponents ma i bre- ced nateri ceram cs an

synt heti ¢ natémeafs Hbewel FLSaéOUyhsgit}clfr@ﬂuéﬁﬁ!ﬁoﬁéiviﬁg inpu2e. A device
according to at |east one of the preceding clains characterised in that the
notor of the drive unit, by means of which the refraction unit is adjusted,
i s consti uted by the dr|ve unit of a read / wite head of a data storage

unit, in parpgcul Ar RvIR@N&dEordinpt tealatdalensi 06@8€ oNithe preceding
claims characterised by components made from fibre-
reinforced material, ceramics and / or synthetic material,

as well as by stuck-on components.
10

27. A device according to at least one of the preceding
claims characterised in that the motor of the drive unit,
by means of which the refraction unit is adjusted, is

15 constituted by the drive unit of a read / write head of a
data storage unit, in particular a magnetic or optical
data storage unit.
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