MODEL 2001

Air-cooled
Argon lon
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10 MODEL 2001 INTRODUCTION

Congratutations. You now own 3 rugged,
COMPacT, conservativaly designed, and hignly Pel~
able Argon lon Laser praduct.

It uses 2 metal-ceramie Plesma Tube wah per-
manently algned oplics with vacuum-sealed mrror
assemblies.

The Power Supply utilizes dury-cycle regularion,
thus reducing power dissipation. Also, plug-in as-
sembhes make 1t more efficieat and smaller chan
convenuonal linear regulator power supplies. A
f.1l ser of controls on the front panel allows the
laser system to be eamiy opersted. Complere
faciliues are proviaed also for remote Opersr.on.

The pages foliowing in this Secution deal with
general nformatian regaraing rhe various laser
componencs. Piease take the ume to femilarizé
vourse!f with this aformation materiai.

The Sales Brochure comusined within this manual
provides addicional nformation ancluding; ovsput
power, model numbeér wreakdown, features, and
specificanions,

1°1 Medel 2001 [aser Swvsrem

priiedd- AL At

The Cyomwcs mr-cooled Argon lon Laser Sysvem
censists of the followmg components.

© Mode) 220) Laser Head
«  Modef 2101 Power Supply

1*2 Mode] 220} laser Head

Tne Laser Hesd houses the metal-ceramic Plasma
Tube wich its own self contamed oprics. A cr-
culatng fan draws cool air through opening vents
located on one side of the Head enclosure case,
This fan exnauges warm air vertically from the
center of the top covern

Key Fearures

© Muirvor sassemblies are vacuum gealed directly
o the Plasma Tube eiimnating intracavicy
spaces, contamingted opeics, and cleanng
the field.

©  Metal-ceramic constructian wath a Berylium
Oxide bore provides extremely figid StaDilty
and longer wube hfe.

©  Brazed on Hear Sk fins gives
transfer and improved sgability.

berver hear

'3 Mode! 2101 Power Supplv

The Power Supply is 3 tughly efficienr, compace,
FEY, duzt cyele swicmng regulator dnue. A Cue-
calatung fan draws cool air chrough the side
penels and exhausts warm 2 from the center aof
the rear panel

Key Fearures: !

1
*  Fully featured anhd proreécted coitrol system
provides safé and £emi-aufOMELIC OParacon.

1

Modular printed circurt  design Simphifies
sarvicing.  All active componenis |aré mounted
on plug-i circuic beards. Servicd s achidvea
by plugging in a hew board istesd of spend-
Nz wme replacing iddivideal compnents.

- Various L.E.D.'s are placea stravegically
throughour the oircuit hoards, thus awng
any croudle shoocing, should it ocdur.

1'4 Sygrem Opersning Modes

When operasing the jaser n the LESHT Control
mode, the optical outpur power is hed constan:
ty the feedback e&irguis. This i the ususl
operanng mode becauyse the ouipilt power i3
hugnly stable over borh long and sherr periods.
As the Pilasma Tube ages, the feedback rguit
increases the Tubeé current, but the olLput remams
constant.

The lsser may also he operatad 1n e CURRENT
contral mode, In this mode, which is wused for
calibracion and for assessing the pe{-iormance of
the Plasma Tube a3 it ages, the feegback arculr
nholds the Plasma Tube current conjranc. This
mode only operates in REMOTE, see [Secuion 3'7.

in LIGHT Control mode, desireq outpul may be
adjusted over a controlled range with the front
panel PWR. ADJ. conctrol.  The outpuc wmay aiso
pe ser 1o the desired value with an, external DC
voitage source in opoth LIGHT ang CURRENT
control.




2-0 LASER SAFETY

The nstructions 1n this mangal nclude preciucons
to averd possible exposure to tlaser and collareral
raquation 1n excess of the applicapie emission
limirs.

CAUTION

USE OF CONTROLS OR ADJUSTMENTS FOR
PERFORMANCE OF PROCEDURES OTHER THaAN
THOSE SPECIFIED HEREIN MAY RESULT IN
HAZARDOUS RADIATION EXPOSURE.

2't Laser Safery

Please read this Secrion of ¢he manual carefully
befors shssalling or operawng your laser.

The Cyonics 2000 Series Laser compties with Title
21, U.8. Government DHEW/BRH Performance
$tendards, Chapter 1, Sub-chapter ], Section 1040,
as apphcable. Thnis product falls ineo Class filb.

The prorecrive housing of this laser produce
should always be in place during normal laser
operation.  Removal of the protective housing can
expose the user unnecessarily teo Class UId Argon
jaser power up to 250mW, and should be done
only by rrained service personnei and i sccord-
ance wich specific instructions given ih this
. manual.

The following instrucrions concained in this manual
for proper installation and operamon of your laser.
Use of protective eyewear or other precautionary
measures depends on the conditions of use and
visual function required,  Consulc user srandards
as ANSI, ACGIH, or OSHA for guidance.

22 QOpeical Safety

The laser is a source of ingense light having
characreristics thar are very differenc from cthe
light emirted from conventional sources. The
user musy be aware of these characteristics of
laser lighe and the proper safety precautions
befgre attempting to operate the laser,

The energy level of the laser beam 13 high
enough to cause serjous damage to the eyé with
possible loss of wision if the beam were o pass
directiy inzo the eye.

S$mce the laser beam is collimazed ang coherent,
the energy it the beam remains high and dan-
gerous even ar grear distances from the laser.

23 Etectzical Safecy

The elecrrical safety hazards of son laser systems
should not be ignored, 2as they are @s Ereat as
other electrical systems operaung from AC power
hnes. The voltages iavolved and the current
available have the potential o Ccause f[atal
electric shock. Alrthough Cyomics 1000 Series
conform to OSHA eléctrical requiremefrs and ad-
ditiona} safety features have been ihciuded in
their design, rhe [ollowing safery precautions
should be notea snd observed:

1. Your laser is rended for operacigh anly with
the Laser tHeaa ana Power Suppif cavers in
place.

2. Parts of the electrical ocyrcwiry tiar could be
energized with the cover removell are Insu-
lated or nsulated and covered with an adi-
tional safety shield.

3. Far safery's sake, NEVER depgnda on any
electrical safery device or interlocj, but care-
fully make orher determinanions that all
power is off and compenents de-energized
pefore working on the electrical' connecrions
of the [aser system. g

4. Do nar aliow anyone tQ perforrc’x eteccrical
maintenance on che laser, except cthose per-
sonnel who are famuliar with Cyonics lasers
ana trained ro service cthem, 1\

WARNING - HIGH VOLTAGES

The Laser Head and Power Supply r.!f this laser
product contain elecrrical circuirs 'operating at
RHIGH VOLTAGE

Whenever access ta the interior o)‘ the Laser
Heas or Power Supply 18 negessary, TURN THE
POWER SUPPLY OFF.

When access to the interior of the Laser Head or
Power Supply is hecessary and laser. operation is
necessary:

EXERCISE EXTREME CAUTION TO AVOID CON-
TACT WITH HIGH VOLTAGES,

5 18 A L
OPERATED POWER SUPPLY. IT 1S| NOT ﬁ
|



FIGURE 2.1

PR nn et




LATED FROM THE INPUT POWER LINE. THESE
HIGH VOLTAGES ARE LETHAL.

Users of this laser producr should be aware rhat
operatmg che product without dué regard vo these

precautions, or
phiance with procedures recommended here,

y 3 manper that IS hot N ¢oth-
may

cause an unsafe condskion.

24 Safery Recommendsuions For Using The Laser

1.

3

7.

Always have the Power Supply cover and the
Laser Heaq cover in place when the laser is
energized.

Limit access to the taser ro those familiar
w,th the equipmenr. Keep the laser out
of the hands of {nexperienced and untrained
personnel.

When the laser is on and cthe oUtDur beam 1s
not being terminaced 18 an expenment or op-
tics system, the beam showid be blocked.

NEVER LOOK DIRECTLY INTO EITHER THE
MAIN ELASER BEAM. NEVER SIGHT DOWN
A BEAM INTO ITS SOURCE.

Do noc allow reflective objects to be placed
m the beam. Laser Light scatrer&d fram @
refieceive surface can be as damaging as the

original beam, Even objects such as rings,
watchbands, and metal pencils can be
hazardous.

Turn laser power down to a low level vo min-
imize invensity of accidental stray reflecrions
or vafracrions when aligning a chain of oprical
components in beam.

Ser up exﬁeriments so the laser beam 15 NOT
at eye level.

Post warning signs ang lmyt access w the
laser srea when che laser is in operation.

Even when wearing laser safery glasses, chere
are two hazards that exist while operacing
CW (continuous-wave) ian lasers:

. The glasses make the beam lrself nvisible,

therefore, increasing the danger of skin burns.

Laser glasses may not afford enough protec-
tion if = very powerful beam is viewed
directly.

An important reminder fof laser dervieng per-
sonnel and laser wsers I any ares where laser
maintenance is being performed;

NEVER LEAVE THE LASER ON, OPEN AND
UNATTENDED! '

|
25 Compliance Features ;
The following compliance festures are mncorporated
inte Cyonies 2000 Series Laser |components.

Location of these fearures is shown i Figure 2.1.

1.

2

Protective Housing

The housing of she Laser Head i designed w
prevent collareral radlation in ekcess of aa-
missible lLimirs, 85 well as Jaser| radq:artion n
excess of the accessible emsswin Lmirs of
Class {lib jasers (see beam artenuptor).

l

REMQOQTE Control Connector

H
A REMOTE control conpector is! providea oo
the front of the Power Supply.; When s
connector is removed, the Fower Supply will
nor operate. This connecror hai Pins 36 &
37 shorred with a jumper wire.

It 2 degirsble in some working areass to
employ a REMOTE switch. Remove the
jumper connect Fws 36 & 37 two the REMOTE
switch. Be aware that 24 VAL VOItage 1§
across these rerminals when unshoreed.

The REMOTE conneccor also hai Pins 12 &
13 shorted o permit LOCAL Lkim‘ control
ar rhe f{ront panel. See Secrion (3'4 REMOTE

EOI’IDQC (1) 13 l

Ke ontral

The Pawer Sapply is activated wihen the key
1S turned ro the "ON" posifian. A 30 second
time delay occurs before the laser s
activated. Note that the key cannoc be
removed when tumed an the "ON" position.

Laser Radiacion Emission Im!xcacoxvi

The emission Indicator lights immadistely when
the Circait Breaker switch in the Power
Supply 15 turned to the "ON" pdsition, See
fronc view picture of cthe Pawer Supgly,
Figure 2.1. |
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APERTURE LABEL

APERTURE SHUTTER

FIGURE 2.2
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HEAD COVER DANGER LABEL
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SERIAL NUMBER AND GERTIFICATION LABEL

FIGURE 2.3



!

5. Beam Arrenuaror

The atcenuator, lacated on the ourpur end of
the Laser Head, is designed to prolunst laser
radiat,on 10 excess of rhe saccessible
etmussion Limies of Class HIb Jasers. Keep the
artenyator :n its closed posinidn when not
operatng the laser.

6. Safery labeis

The locarion of the required safery labels for

Class lllb DHEW/BRH Standards are shown in

Figure 2.2 wnd 2.3.
2*6 Maintenance Sie essar & his
Laser Product in Comphiance

This laser product complies wish Title 21 of The
United Stares Code of Federal Regulanions, Chap-
cer 1, Subchapter ), Parts 1040.10 ang 1040.14,
as applicable. To maincain compliance wich these
performance scandards, once a Yyear, ar whenever
the product has been subjecred o adverse en-
vironmental eondstions such as fire, fload,
mechameat abrasion, soivenr smllage, ere. Cheek
to see thar all features of the producr listed on
the radiatton control drawing in rus Section
REMOTE control connector, emission ingicaror,
peam attepuaror and control Key Swiigh are
functionung properly and all required labels are

firmiy 1n place ana completely legible.

1. Verify that removing the REMOTE contral or
umbriical connecror prevents laser operation.

2. Verify rthat cthe EMISSION key must be
present before she laser will searts  Also,
verify thac the laser is noc operable when the
key is removed.

3. verify rhat rhe EMISSION indicator warks
properly; thar is, it is lit up whenever laser
1S on.

4. Verify cme delay berween wun-on of EMIS-
SION indicator and starting of plasma
discharge; it must give enough warning to al-
fow serion to Avoid exposure to lasar
radiation.

5. Venfy chat, when activated, the beam blocker
{mechanical Shurier) scwuaily blocks  expasure
o laser radiation.

t
WARNING
Ar alf times during instaliation, operaritn, mamn-
tenance or service of Yyour laser, avoult all un-

necessary exposure to laser or collateral! radiarion
in excess of the accessible emussion Nmits hsteq
in Performance Stancards for Laser Products,
21CFR 1040.10 (a). .

27 Addirionsal informarion Sources i

Sources for addinonal information and [@ssisrance
on laser safeyy are:

Director (HFX-400)

Dhvision of Compliance
Bureau of Radwological Healeh
5600 Fishers Lane

Rockville, MD 20857
(Regmanions & Requirements)

f.aser [hsriture of America
4100 Execurive Park Drnive
Cincinnan, OH  4524)
Safety Gudes)

American Nat'l Scandards Inscituce, Iric.

1430 Broadway
New York, NY 100118
{Safecy Gu.des)
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s‘ 1? TASM;':: DR
UNNY Y I} -
- Certification Label for
MODEL = Model 2000 Series
SERIAL NO
MANUFRCTURED

THIS LASER DOES NOT COMPLY mnTr
CFR 10l 0 Yaba PONENT
St e on Abue

MADE iNUS A PAT PEND

CYONICS, LTD.

Y TASMAaN DRIVE
SUNNTVALE. Ca 0aD85

Certification Labe} for

MOBEL Model 2000 Serias ‘
SERAL ND,

MANUFACTLRED P s

TS LaSER PRODLCT COMPUES

WTn ) CFR 1040 AS ARFLICADLE
MADEIN U S A, PAT PEND.

CYONICS, LYD.

Tie7 TASMAN DRVE
SUNNYVALE. CA 9159

Certification Label for
LASER POWER SUPPLY Mode 2000 Seri es
MODEL

SERALNG .

POWER:

VoLt AMPS

MADEINU S R,

Warning Logotype for
Model 2000 Series

Aperature Label for
Model 2000 Serjes

__DANGER "7

Head Cover Danger Label ‘ ; L
Model 2000 Series

CASER Ralharatiey whkn Qrtn

&0 QRECT EaPOIuRG
70 GBan

LABELS REQUIRED FOR MODEL 2000 SERIES LASERS




30 INSTALLATION AND OPERATION

This Section deals with the insrallazion and opera-
tion of tne Mode! 2001 Argon lon Laser System.
Inciuded wril be tne REMOTE conctrol and
monitoring features, and operation 1n CURRENT
and LIGHT control modes. Ar the ena of twis
Section is a chart showing the funcrion and Pin
numbers of the REMOTE plug found on front
panel of Power Supply.

31 Mounting

Mount the Laser Head with base horizontal and
fan facing upwards. Allow sufficient clearanece
from both the air inrake vent on the side and
. the exhausr ar the wop. Place che Head unit so
as o provide access to the mechanical shutfer
wiich 15 located on the front. The base plate
has predrilied and rtapped holes ro allaw con-
vement ang secure mounring. These various holes
can accommodate 6-32, 8-32, 10-32,
M6 (mectric) scraws.

1/4-20, and

CAUTION

Select the proper length screw when mounung so
8% To prevent ihe screws or botts from exrending
over 1.27 em. (1/2 inchl into the Laser Head.
This will prevent any inner damage to the Head
unit.  See the last page of the Sales Brochure
- for bage plate nhole location.

Mount the Power Supply in such a manner as to
permit access yo controls and connections on
front panel. Eirher horizontal or vertical wmount-
ing is sausfactory. Provide ar least 2.54 em, (1
inch) clearance far air intake at sides, and air
exhaust at resr, Rubber feer are mounted on
base for convenient table top operation,

32 Connecting The Power Lipe

The Power Supply 13 equipped with s own AC
power cord. Simply plug into any convenlent AC
outler providing ar least 20 Amp service. Most
all AC outlers are equipped to handie this.

NOTE:
safery.

3"3 Connecung The Umbilical Cable

Laser Head and Power Supply are joinea electri-
cally by an Ummihical Cadle. This cabie com-

Make sure (o use a grounded outler for

pieres the nterlock safery cwcults of cthe laser
syszem.
Each connecror s "Keyed” to preveds improper

msertion.  One end of the cable 15 fattacheg ro
the Laser Head, the other to the rezapracie on
Fawer Supply front panel. See Figure 2.1. Be
Sure all connector plugs are logked in place py
rotatling rhe knuried ming 1M a clock w)se
direction.

3'a REMOTE Connecior i

[

A female REMOTE conneccror 14 supphi:d with the
laser Power Supply. The conmnecror hai the tnrer-
lock (Pins 36 & 37), and the LOCAL LIGHT con~
trol (Pins 12 & 13) jumperea ro permit the Power
Supply to be operared i LOCAL LIGHT contro),
Sea also Laser Safery Secuon 2452

Supplied also with the unit are 10 femaie Pins ro
insert inso the REMOTE plug to permic other
rypes of REMOTE functions. See Table 3.1 for
Pin locarions and funerions. If more Pins are
needed, they may be ordered. Cyonics perc num-
ber 21-002-024 or Amp #66103-3, see Section 5°D

Spare Pargs.

Wires are crimped to Pms with Amp tdol #90277.
I. Pins may be removed frem Pluf by using
Amp tool #305183R. These rools csjn be pur-
chagsed ar maost electromes dealers. .

35 Turning On The lLager

l. Ser PWR., ADJ. knob and Key Switeh on
Power Supply completely counter lclockwise.
This 1s "idie" position for PWR. AD{. «nob
and off position for Key Swicch, fieh a flae
blade screwdriver, apen the Shucrev.;' oh fronr
bezel of jaser by roraring the slotied Shutrer
control.

t

2. Nexr, tum on Rocker Switch, the orange iight
should turn on at this ume. Tum the Key
Switch clockwise to starr system.

NOTE: The laser should starr jafter ap~
proximately 2 30 second deley which allows
Cathade 1w reach irs operating remperature.
During this 30 second detay make sure laser
fan and Power Supply fan are operarng.

3. Laser should now be on and cperaving at ap-
proximarely 4.0 Amps. Ser the PWR. ADIJ.
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knob on Power Supply 0 set laser power 1o
desired level.

NOTE: At (dle, (front panel ¥nob fully counter-
clockwise), rhe laser 1S ar mmimum current and
16 no Jenger in lLight regulation.

NOTE:
Power Sapply.

A prorécrion circult is embloyed in the
This protecrs laser 2gmnst Liné
surges avd current over-leading, by shyrting  of
the laser system. To reset sysem, simply (urm
off poth the Key Switeh and Rocker Swirch, Re-
starr laser in vhe normal manner.

In the evenr AC line farlure, laser with auromati-
cajly rastarc after @ 30 second delsy.

The remaining baragraphs in this Secuon deal
with three wmodes of operation, two meghogs of
monitoring taser perfarmance, and & paragraph
dealing with interlocks and thewr fuaction. See
Tabie 3.1 for any assistance. The last paragraph
briefly covers information about the timer found
nside laser sysrem.

36 Quiput Power Control

Laser power can be adjusted from an external O-
10 VDC inpur on Pins 1 & 5, Pin 1l returm, Pm 5
positive (cslibration Is 0.1 Volrs/mW).

NOTE: The LOCAL LIGHT coatrol shune (Pins 12
& 13) must pe removed bhefore applying volrage
to Pins 1 & &.

NOTE: The external power supplies should
produce at least a 100mA current draw In order
to properly operate laser sySteém.

37 Laser Current Conrrol

Laser discharge current is adjuseed from an ex-
vernal 0-10 VDC input source on Pins 1 & 6, P
} rewarn, Pin 6 positive {(calibracicn 1s 0.5 V/AL

NOTE: The LOCAL LIGHT control shunt (Pins 12
& 13] must be removed and the CURRENT con-
trol shant (Puns 14 & 15) must be installed before
applying volrtage to Pins 1 & 6.

NOTE: CURRENT conerel can only be operaved
in the REMOTE funcuon.

. 38 Lpser Oupput Power Monisor

Pins 29 &30 may be used to manitor! laser out-
put power. Cahbratvion = 0.1/mW, Acgcuracy i3
=5%.

39 Laser Curyenr Monitor ‘

Pins 26 & 27 may be used O monitor [aser dis-
charge current - calioranon = 0.1V/amp.

NOTE: These ourput monitors have a 10 OHM
source impedance. A Digital Volr Mever of 1000
OHMs ar hgher is recommenaed. '1

310 Laser Sctandby - Discharze Gn

In order to proiong laser rtube liferime, the laser
may be operated in a low current| (4 Amps)
standoy mode by shorting Pins 34 & 35. Remov~
iIng the short will rerurn th& laser power to i3
present level, '

311 Interlocks

Several electrical safery interlocks!are incor-
porated inro the 2001 Laser System. They are
wired In series and the opening of any one of
these connecrions will cause the lasdr aischarge
to shut off. These ipteriocks are as {ollows:

a. Over temperature protect swirch oﬂlx laser tube.
p. Umbilcal interconnect cabie. ]

¢. REMOTE connecror Pins 36 & 3
Supply. f

d. Fan interface cofnegtoar. 1

I on Powey

A decailed schemaric diagram Figure 3.1, outlines
the ennre wterlock circuic of the (yonics laser
system. i

3-12 Laser Shurdown

A shutdown feature js incorporsted imto the
Power Supply. See Table 3.1 for de:‘jﬁls.
!

313 Timer ‘
The Laser Heads are fitted with a timer an
electro mechames! register that s operated {rom

the AC power line to indicate th¢ number of
hours of operarion.



The nmer operates on borh §0Hz and S0Hz.
read che umer carrecely do the fojlowing:

At B0Hz Read Direct
At 30Hz muluply reading by 1.2,

Examoie:
If your AC frequency 1s 50Mz and e

X 1.2 = 600 hours.

umer
reads 500, the Laser Heaa has operated 300

To.




TABLE 3'1 | |

FUNCTION PIN # COMMENTS ]

Laser Qutput Power Control Pin 5 Source ~ Source = 0-10 VDC ‘
Pin | Source - Calibranion = 0.1V/mMW

Both rthe Current conrrol

Shunt and Local control

.f
R
i
%
'3
?;
>
x
-
2
¥
<
3
N

shunt must be removed
order ro exrernally control
the laser output DPOWeEr.

oA G e g ad i

|

Laser Current Control Pin 6 Source - Source = 0-10VDC ]

Pin 1 Source - Calibration = 0.5V/A \

¥ Laser Qurpur Rower Momzor Pin 29 « Calibranien = .JV/mW |
5 P.ln 30 - (
| |
Laser Current Manitor Pin 26 + Calibracion = 1V/A '

Pin 27 - |

|

Local Contro! Shunt Pin 13 - This shunt enables fron%:

Pmn 12 - porentiometér. (The laser

operates in light mode.)

Jumpered ar shipment.

Current Conrrol Shunt Pin 15 « This shunt enables the laser

1 Pin 14 - current conerol.
|
lL.aser Standby Pin 3¢ » This shunt allows the lasel
Discharge on Pin 35 - to only operate at idie |

current (4A). ;

Inrerlock Pin 36 « See Section 3°12 Interiocks

Pin 37 Jumpered at shipmenc.
Laser Shutdown " Pin 33 « This shunt disables ché
Pin 3% - laser discharge but allows |

the cathode to remain on.!:

External Power Supplies Pin 25 -~ 15 VvDC Source + 15 VDC
Pin 24 - 15 VDC 15V measured into infinitg
_ Pin 23 Return impedance.
Power Cround Pin 4 "

[ e W e
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* 40 MODEL 2001 MAINTENANCE &
TROUBLE SHOOTING

. Tnis Secrion has been provided to #:a the user
! maintaumng ana rroutle shooung we Cyomes 2000
i Series lager system., This Sécvon, should answer
Cor solvée most apy service question aor problem
. they should oocurn Informacion proviged in s
Section nclude:

Optical Cleanng

‘ Recommended Service Equipment
+ Calibrarion Procedures

Trouble Shooting Flow Chart

Before arrempting any maintenance to any laser
component, please review tms Secrion firse. If
any further assistance is required, Contact:

4’1 Cleaning Recommendation and Precautions

Instructions for cleanng oprics in this Section are
provided only in rhose cases velving a loss in
laser output power which has been pgsiuvely
gGagnosed due o conaminated or fuitmy optical
componencs. .

To achieve opumum success with cleaning oprical
components, here are some helpful tems.

* Ogpries cleaning should be done only In 3 clean
laboratory stmospnere whenever possibie.

' Always use optuieal reagent-grade sofvents for
optics cleaning.

Alwavs wash hands before handling or cleaning
apy opucal components, This removes excess
skin o] and wmimmizes the possibility of
contamination.

Merhanol removes skin oil from optics; aceérohe
will _not,

Acetone 18 preferred for the floal wipe cof an
optical companent Decause (t evaporates vety
rapidly.

1

Always use a new sheer of lens rtissue for each
wipe of an opucal compananut. :

Avold touching wssue that will be in contace
with an optical surface wich the fingers.

f
It 1s recommended aiso, that "Q" tips noy be used
when cleamng opricyl surfaces. Stray fiblers may
remaii on an aopeical surface, and also chose same
fibers perhaps m:ght dislodge or masalign a
strategieally placed opucal component. Therefore,
lens tissue IS MugRlYy recommendaea to clean laser
ORLicS. I
Kere are some helpful suggestions when uilng iens
tissue: |
- Foid the lens rigsue in such a fashiapr as to
form a soft padded surface for cleamng. This
will also help eliminare scratching delitate op-
tical surfaces. Figure 4.1,

Apply one of the soivents {merhsmol for firse
wipe, acerone for last) to the tssue pad with
an eyedropper, NEVER DIP THE TISSIJE INTO
THE BOTTLE, SINCE SKIN OIL FROM THE
TISSUE CAN CONTAMINATE THE SDLVENT.
Thoroughly sarurate the nssue, keeyjing che
folded part of the tissue upward. Thgs 15 the
part of the pag which will rouch the oprical
surface. .

* To udge hnw effecnively an opuical carmponent
wai cleaned, it S Suggested a powerl reading
be taken before and after cleaning. i

4’3 Recommended Service Equipment \

Although Cyonics laser products require; a very
minimurn amount of service ar sacrention,  the fol-
lowing hist of basic tools and equ:pme:]m would
greatly facilitare any servieing, should fit prove
necessary.

Sctandard Blade Screw Driver
#1 Philips Screw Driver |

£2 Phuips Screw Driver
Trimpor Aquuster

Diagonal Cutters
Needle-Nase Pliers

Soldering fron (smajl)
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Soider-Wik {for remowving sotder)
Solder (60/40 tesin core}
Tweezers (smalj)

REMOTE Ping (female) Amp #66103-3
REMOTE Pin Crimping Tool Amp #30277-1
REMOTEZ Pin Removal Teal Amp #305183-R
Hex Drnivers, 7/64" and 3/32"

Hex Driver i/q"

baser Power Merer

43 Model 200} Beam Splrrer Cleamgs

The Beam Splirter should only, on very rare
occasions, need cleamng or atrention. Should rhe
need for cleamng ever anse, follow these impor-
tanc steps w0 a5 not to damage this assembly,

l. Remove the seven (7) black Phiips head screws
holding the fan cover to lLaser Head. Leave
fan artached ro cover.

2. With the front ena of the Laser Head exteng-
ing 9.0 cm. (approx. 3.5 inch) over the edge of
a rable, remove the two {2) 3+32 Allen hex
screws which holds the front bezel to rhe base
plate.  Remove the remaiming Philips screws
holaing front bezel to mde plate, very geundly
pull bezel forward to clear the wihire nylon
Beam Splitter Housing.

3. Cerefully unplug the wires 5 & ]6 which ac-
tach to the hghr PC board. Remove the
bezel.

4. Study Secrtian a'}, Cleaning Regcommendacion
Egg Precautions, then clean outer surface of
am Splivcer.

Most of the cleamng that 15 needed for the Beam
Splicter should only be necessary on the outside
surface. The opeic ixself is mownted on the
aluminum disk next to the Solar Cell, (See
Figure 4.2).

If after cleaning the Beam Spiicter, the faser still
exnibits 1oW power with all operational parameters
normal, proceed with Section 44 Beam Spliteer

Housing Rem pval,

44 Beam Splrter Housing Removal

make nore of the power outpuy level
before proceeding. Tius disassembly step s gniy
«f it has peen derermined that oW power TIEN
be caused {rom the inner parts of the Beam
Splicter Housing. The azid of an external! Power
Meter is needed 0 derermune any outhui leve|
differences. Refer w Figure 4.2,

AgBIN,

Remove the rwo 4-40 keep-nurs holding the hoyse
ing onto the Plasma Tupe.  Carefully slide as-
sembly off, leaving the rudbber diaphragm in place.
With laser energized, note any increase of power
output. On the single-line (SL) lasers, a; power
wmcrease will slways happen since 2 line fliter s
nstalled in the Beam Splitter Assembly. ‘

1
On the mulri-ine (ML) tasers a very slifht -
crease of power output should be npored.

Apply the cleamng techniques of Section 41
Cleamng Recommendangg an% Precautiorls, and
clean outer surface of Front Mirrar. Again with
an Extertal Power Merer, note any increlase of
power outpur. If there is no increase of, power
outpus, opucal camponents (navde housing might pe
contaminated. The inside components pf the
Beam Splicter Assembly c?nnm be cieaned ,in the
fieid. Contact Cyonmes fof further servicing 1o~
strucrions of this assembly.

The laser still may be opersted wirh the adsembly
removed. However, the laser will nor opetate in
the LIGHT control mode. Swirch o REMQTE
CURRENT coarrol. '

4’5 Transmitter Mirror Servicang

Since the mirror 1s enclosed in a dust free|caviry
univ, lrrle or no cleaning of this murree | should
be necessary. If it is absolurely certain the
ourer murror surface needs attention, foud‘w the
procedure outlined mn Secrion 4°3. Refer slso to
Seceion 471,

The coanng side of the murror is hard sealed ro
the Plasma Tube itself. A defective mirror
requres 2 replacement of the entire Plasma' Tube.

4'8 High Reflector {HR) Mirror Servicing

The Rear Mirror is capped and neeas absplutely
no atrenuon other than tumng; only .f requireq.




47 Mogel 2001 [aser Outpur Calibrarion (R3) !

l. Place system to be calibrated in REMOTE
LIGHT control using an external DC power
source. Refer to Secrion 3°0 Operauon and ! !
Installavion. Place the leads from a2 DVM on
TPl & TP2, (positive leag on TP2), on the
Light Amphifier board found inside rhe Laser
Head. Refer to Figure 4.2. Allow at least a |
five {5) minute warmup time before proceeding.

2. Using the example below, adjust the voltage ar
the DC source, so thatr it reasaes 1.0 Voits DC
across TPl and TP2. T 18 the calibration
voltage for a 10mMW laser, 1.5 Volts would be
for a 15mW laser, ana so qp. Exampie:

2001 - 10 SL {"SPEC" power is 10mW)
Volrage Factor = 0.1V/mW or l
0.1 X 16 = 1.0 Volts DC

3. Place an externial Power Meter in front of the
laser beam. Adjust R3 on the light amplifier
Roard 50 that the power level indicared on the
Power Merer agrees with the voltage level as
in Step @2,

4. Finally check cealibration of laser ouipur on
Pins 29 & 30 of the REMOTE Plug. Llaser
ourput on Power Merer should agree to the
voltage facror fouma on Table 3.1, Laser Our~
put Power Moniror.




PROBLEM

TABLE 4.1 TROUBLE-SHOOTING FLOW CHART

POSSTBLE CAUSE

CORRECTING ACTION

Laser will not
gtart, Emission In-
cicaror is off, key
switch 18 on.

taser will not starrv,
has aC power, Emission
Indicaror is on.
L.E.D. #4 nor on

laser will not start,

has AC power, Emission
Indacarer is oa, interloeek
hain 0.X,

-aser emission wall
'blank"” on & off while
starting.

-aser starcs, power
uiput low with
werent sarring atv
AXiMum.

Pt 1

Rocker Switeh off
Fuse (F1) blown

Nor piugged in

No AC power ar source

- Conrrol/Logic Board defecraive

Key Swatch off

Remore Flug (Jll) not in-
serted

Umpalical Cable (J10) loose
Thermal Cut~Our (Head) open
No 24 VAL on interlack chain

Defecrive Tube

Too low filamentr voletage &
current )

No tube voltage

Defective Power, Conrrol/
Logic Boarde

Tube

Negsative start pulse from
Start Board

Regulavor F.E.T. circuit
defective

ldle current (R33) ser too low
Toe high capacitance an P/S
output filter

Film on curpur mirror
Shurrer "elipping” beam
Dirry Beas Splirter

(if equipped)
Misaligned Mirrers

~ Plug in, Pins 2 & 5

T

Turn on Rocker Swatph
Replace Fuse
Connect to AL sourc

Connect to acrive Af

W

tJ

Source

Replace U8 or Ul0 of Board
Turn Key Switch on

Plog 2n, Pins 36 & 37 shunted

| shunted
Allow ro emol. Replace 1f bad

~ Check transformer (T1),

veplace®

|
Replace~ i
Check Fil. Transfor%er taps

Check Powver Board
Replace defectave
baard(s)=.

Replace tyber

Replace board#
i

Replace Power Board:

Adjuse R33,
Replace Power Board, or capa-
civors an filter network™

Clean output surface
Open Shurter fully
Clean oprical surfaces

Realign*



PROBLEM

TABLE 4.2 TROUBLE-SHOOTING FLOW CHARY

POSSTBLE CAUSE

Laser current high

and cannot be adjugted
or regulated in Light
conrrol.

Laser current cannot

¢ adjusted in eivher
Lighe or Current control,
stays hagh,

Yo laser ourput, tube
3Tarcs, power supply
normal, current can be
regulared normally.

Llaser output in Lighr
toncral unstable.

laser Beam-Fointing
unstable, power output
stable an Light ¢ontrol.

|2 S B §

Lighr Control Amp. (Logie
Board) defective

Misaligned Tube Mirrors
Misaligned Beam Splitter
Defective Solar Cell

Light Control Roard defecrtive
Saruraved znputr veltage te
Remote Light

Laght Control Boasrd out of
calibration

Defecraive F,E.T. (switchinp)
nervork

F.E.T. Driver defective

Pur. Adj. control pot
defecrive

Toa low AC line voltage,

out of regularyon

Shutrer closed
Tube Mirrors misaligned
Defeccive light board

Improper air-flow

Laser ser at idle

Loose Beam Splivter
Defective F.£.T. Driver
Flucruaring Light Control
external input voltage

Improper air-flou

Anode or Cathode leads

to0 stiff

Mounting leaf Springs stressed
Caooling Shroud not 1solared
properly from Srart Coil on
Start Board, or Fan PC Beard
excessive pressure on Tude.

LI I B B |

CORRECTING ACTION J

b

Replace Beard

Realign* !
Replace B/S housing” }
Replace B/S housing® |
Raplace Boara® -
Adjust external volrage
i
Calabrate®

!
i

Replace Power Besra® |

|

Replace U5, or Pwr., Board®

Replace with new pare;

Adjust AC line or :api
on low Volrage Transformer®

Open shutrer
Realagn
Raplace

In¢rease air-£low !
Adjust to higher currdnr
Attach with epoxy*” .
Replace U5 on Pwr. Bodra
Stabilize exvernal voﬁtage

Incraase arr-flow

- Correcr ‘

Facrory replacemenc
Faccory adjustment
only

*Concact Cyonics Service Department or Qualified Service Personnel familisr with (yonics
sers for any correctrive action.




50 SPARE PARTS, HEAD AND POWER SUPPLY

MODEL 2201 HEAD

Beam Splitter Assembly

Fan (smail), lspecifly model), Pamotor #4808X 120 C.F.M.
Fan (large), (specify moael), Pamoror #7606 240 C.F.M.
Fan PC BRoard (converts to 70 Hz)

Light Conrrol PC Board

Mirror Line Filter Assembly {specify wave length & model)
Srart PC Board

Themo Cut-out, Elmwood Sensor #3450 RC

MODEL 2101 POWER SUPPLY

Amphenol Pins, (for Remote Connector) male, 20-24 gauge
Amphenol Pins, (for Remote Connector) male, 16-18 gauge
Amphenol Pins, (for Remore Conpnector) female, 20-24 gauge
Amphienol Pins, {for Remote Connector} female, 16-18 gauge
Fuse

Fuse Holder, Bussman #HKP-CC

Fan, Pamoror #B500D

Key Switch, C&K #Y101-13-0-C203 NQA

Knob, Front Panel

Logire/Conrrol PC Board Assembly

Opro-isolater #4N35 (Ug, Ul0)

Pilot Light, Radon #5IN 2513

Power Adjust Potentiometer, Bournes #12F9985

Power PC Board & Hear Sink Assembly, (specify modqel)
Rocker Swireh, (Circuit Breaker), 16 amp Weber #WT22-551
Remote Plug, (spare) amp #206151-1, no pins

Swieeh F.ET., LR. #IRF-741

Transformer, (Low Volrage), HBR #6-003

Transformer, (Filiment), (specify model), HBR #10-027
Umbilicsl Exrension Cable, {110}, (specify model)

005-129
26-002-001
26-002-002
005-21¢6
005-217
005~130

008-318
53-001-002

21-002-023
21-002-024
21-003-006
21-003-007
51-003-Q03
51-004-0Q1
26-002-003
51-001-006
28-019-001
005-261
31-002-003
24-005-001
47-005-001
005-269
51-001-007
60~008-004
56-001-002
56-001-002
005-~309




