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DESCRIPTION

1.1 SYSTEM DESCRIPTION

The InstaMark laser engraving system is a special purpose indus—

laser beam. The systen is computer controlled, making it easily
ssaprable fo Full aucomatic contral,” 1t writes in line, ring, and
cembination of line and ring modes.

ALY e Apeleihiaiea, i SIS 13 Hida the Biock

for the system. Figure 1.2 shows various configurations
ot the banic Inetaark syssemwhich Conslats of & 1asee/ecnner
head assembly and a separate cabinet housing the power station
coupene

1.2 LASING ACTION

The basic components required for lasing are the laser head con-
taining the Nd:¥AG rod and krypton arc lamp, & rear high-reflective
I rror, and o fronk partislly trasenisaive mizror. Whils mot

Manutackured by Cosirol Latsy Corboration. This shutter is used to
block the laser beam when lasing is not required.

naaitional optical components aro included on the InstaMark system
o, ferml i comeral eha, Lasd= b ac fnat [+ o be ased s
Criwins. By Bris e seeRtiARUICAT DA, & nigh ﬁma
Znuttor and aperture, a power momitor, and & seanner

The M3:¥AS rod and krypton arc lam ars mounted inside the laser
20 in an ailiptical, highly refeckive, gold-plated puming cavity.

Fhen Lgnited by the LAn BOWSE SugEays. the keypioa seo bever anis
brondband apectral sneray (whita 15Ght), which ie focused Gto Lhe
rod by the ellipse of the punping cavity. This energy stimulates

ymium atoms in the rod causing them to release photens in
several spectral lines, the strongest at a wavelength of 1.06 mic—
rons. The photons travel back and forth between the front and rear
mirrors, through the rod, creating on each pass additional photons,
These photons form a coherent beam of laser radiation which passes
Enrouch the partially transAissive Front mirror to LpAGt the wark-
piaco

The InstaMark system will cperate in sither the continucus-wave (CW),
r the Q-switched mode. The Q-switch, which operates on the same
principlo as a shukter, prevents laser emiosion untll it is "apened”,
fhexsby incressing pulss pover by shortening pulse duration whilo
Keeping the energy per pulse constant. When the G-switch opens, &
short nutput Pulse nomally 150 nancseconds in durscion, is releas-

e mare output energy per usit time than that pro-
Sued By O operation:




Table 1.1 InstaMark System Specifications

Engraving Fleld 78mn Diamater

Working Clearance 73.03mm (2.875") from bottem of
lens protector to workpiecs

Writing Speed
1 to 200mm/second

Line Mode

Ring Mode 1 ta 100mw/secons
Line Thickness 1 to 2om
-V2mm/step

Fositioning Resolution
Repeatability #41 micrometers cwer full lens Eield

Character size 4 to Bimm
Characters tors, numerals, and sysbals
{oca-a alphanumerics cptional)

ics, and araphic

Graphies Capability ogotypes
i3Toctrations = e At ey
spacial progr:

wavalength 1.06 microns

Pover output S0

optical Medals Continuous-wave & Q-switched {1-10kHz)

Optical Stanility =
Dimensions (3tendard Unit)

Laser/Scanner Head 1L x 97 x 10°H
Power Station Cabinet 807 x 334D x 758

*Power Requirements 220VAC, 60Hz, 3, 50A, w/ground

Cooling Requirements
Primary (Deionized) 3-5 gpm @ 35 psi, 70-30°F

Secondary (City) 3-4 gpm € 45 psi, less than 70%

*Scme systems are wired for single-phase oper:
e clctrizal data ag on the syscen o verifieation of Saput

pover requirements.
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Figure 1.1 Block Didgram of InstaMack Laser Engraving System







1.3 LASER/SCANNER HEAD ASSEMBLY (Fig 1.3)

The lazer head and related optical compoments sre mounted in a
HEMA-12 onclosure designed to protect them from contaminants
i1 mist, Fumes, dust, stc. The toversd emclosuze is

is removad. The HOOD ON, HOOD OFF, and EXTHRNAL SHUTTER indica-
tora on the interface control penel give visual indications o
shutter and cover status. Components of Lhe laser/scanner head
assesbly are demcribed in the following sub-paragraphs.

1.3.1 LASER HEAD

The Leser hesd is mounted on & carrisgs which allows it to be
casily pes he optical rail. The carrlage s lockea
B 1 uin s Mook iy slotes aed. odehes x Allen

The head block is machined trom black methyl methactylate plastic.
It centains water channels for cooling the Md:YAC rod, krypton arc
Lamp, and the pumping cavity. It alsc contains mounting connec-
eions for ene zod, Tompr and high-volteqe Lamp cables.  O-rings
sre weed to prevent water le

umping cavity is precision machined Erom brass, and electro-

Plated with gold. It contains flov tubes to direct’delonized
ater in serics across the zod and lamp (the rod nd lamp

£r% nomtad tnroug the Flov tubse wid ascuzal to the band Block),

The alliptioal design of the cavity causes the light from

RXVrion Atc. 1ame £o b focissd onte the red which then relesses

photons to begin the lasing process.

1.3.2 MIRROR MOUNTS
The front and rear mirrors are mounted in kinematic suspension

Joste thas pioylse: alvect salouteent o ithe nirror angle, with
turn-

ing the two il b i) uming, The
mirzor is held in place by a ean cylnxd:).:al hoban which por-
mits guick and easy change of mirrers

1.3.3 SAFETY (EXTERWAL) SHUTTER
The safety shutter is attached to the front mirror mount, and is

designed to block the laser beam when a system interlock ls opened.

On custom systens, additional interlocks are installed on all doors
or panels that would allos access to laser radiation (except those
that are sorewed d
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Figure 1.1 Laser/Scannes Hesd Assembly



1.3.4 HIGH-SPEED (INTERNAL) SHUTTER

The high-spesd shutter is used to interrupt the laser beam during
periods when writing is not desired, for example, between charac-
ters. It is mounted on the optical rail between the laser head
and the combination front mirror/safety shutter. The high-speed
shutter assembly also contains an .080 aperture that can be elec-
tronically inserted into the laser beam path via the APERTURE
SELECT switch on the interface control panel.

1.3.5 POWER MONITOR

The power monitor is a silicon-diode module mounted on the optical
rail behind the rear mirror. It measures the small amount of laser
ocutput transmitted through the rear mirror, and gives a relative
reading of average laser power on the RELATIVE POWER meter on the
CL-15 control panel.

1.3.6 ACOUSTO-OPTICAL Q-SWITCH

The laser is pulsed by an acousto-optical Q-switch which is inser-
ted in the optical cavity between the laser head and the rear mir-
ror. The Q-switch is driven by the CL-4 RF Driver, and opens and
closes at a preselectable repetition frequency, thereby allawing
the NA:YAG rod to store energy between pulses. These pulses, be-
cause of their shortened duration, have more ocutput energy per
unit time than that produced by continucus-wave (CW) operation.

The (Q-switch has an internal water-cooled jacket system to dissi-
pate generated heat. It is cooled with deionized water, and has a
thermal interlock which will turn off the lamp power supply if the
temperature in the Q-switch rises beyond allowable limits.

A piezoelectric transducer in the Q-switch creates longitudinal
{acoustic) vibrations which, in turn, produce planar acoustic wave-
fronts in a fused quartz transmission block. The laser beam passing
through this block is slightly deviated by the action of the acous—
tic wavefronts, which forms a diffraction grating within the trans-
mission medium, This deflection generally is only slightly more
than 1°, but results in a double path loss of more than 32%. This
decrease is sufficient to reduce the cavity gain to the point where
the system no longer lases. This results in a population inversion
that can climb to the density required for the production of "giant"
pulses in the Q-switched mode. Attainment of the exact Bragg angle,
the angle at which the transmission block is oriented with respect
to the lager beam, is achieved with the Bragg angle adjustment

feppy Saction V far addnermant rracednra )



1.3.7 SCANNER HEAD (Fig 1.4)

The scanner head is mounted in a separate housing attached to the
end of the laser/scanner head enclosure. Fig 1.4 is a diagram of
the internal components, and shows the path that the laser beam
takes through the scanner head to engrave the workpiece. Compo-
nents are:

® A 3X upcollimator that makes the diverging laser rays
parallel and triples the beam diameter.

® Two dielectric mirrors that reflect the collimated
beam in the X-Y axes relative to the workpiece.

e Two galvonometers, operated by computer signals, that
move the dielectric mirrors.

® A fixed flat-field lens that focuses the beam from the
dielectric mirrors onto the workpiece., Clearance be-
tween the lens protector and the workpiece is 73.03 mm
(2.875") . The lens has a focal length of 100 mm, and a
depth of focus of 1 mm. The InstaMark system has pro-
duced good results operating beyond these limits where
slightly irregular surfaces were worked.

1.4 POWER STATION (Fig 1.2)

The electrical, electronic, and cooling components of the laser
system are mounted in a separate cabinet or framework, Figure
1.2 shows the various styles of cabinets for the InstaMark power
station. Power station components are described in the follow-
ing sub-paragraphs.

1.4.1 HIGH-VOLTAGE LAMP POWER SUPPLY (Fig 1.5)

The regulated DC power supply provides operating power for the
krypton arc lamp in the laser head at approximately 100VDC, 10-20A.
It alse supplies a firing (ignition) pulse in the form of a nega-
tive-going spike of 26,000VDC of about 1 microsecond duration
followed by a booster discharge period of about 1 millisecond.

At any setting, the power supply output current is maintained at

a constant value within close tolerances by a feedback regulating
circuit that operates the gates of two SCRs which comprise part

of the main bridge rectifier. Output currents from 10-20A are
held constant within +1% for any variation of lamp impedance.
e N b ROr R T Rs s i 7 el e R g
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