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l-O ~DI~L 2001 INTRODUCTION 

C o n g r a t u l a t i o n s .  Yc~- now own a rugged .  
corap~c-~, co'ase~r~ive~y O.es~g~ed, g~! hig~l!/ r ~ -  
able Argot~ ]on Laser product. 

manenrly ahgned optics w:cn vacuum-sealc~ mzrror 
a ~ t l ~ D i ~ e $ .  

-('he Power 5~ppiy at~hzes d~y-cycl¢  regulation, 
thus reducing power ~r~zpacm~,. A~so, plug-m as- 
sembhes make =c l~ore eftJcLea¢ and smelter than 
conventm~a[ linear regulator power supphe~, A 
full set of con;rol.~ on ~he fron~ panel allows g~e 
l~ser system to be eagdy operated. Complete 
facilities are prov~aed also for remo=e opera,,on. 

The pages follow~ng ~n ¢~ls Sec~,or~ deal w ~ h  
general ~ t o r m s t = o n  rega r~ r l g  rhe var=ous laser 
components. Please ~ake ~he t~me to fem=har~ze 
yourself Wl~ ~hi$ =nformatmn mater~ah 

The 5~les ~roch=re cor~ts~ned w~¢htn %h~s r~an=~l 
provides ac=~licional ~nforma~on inc lud ing;  ou tpu t  
power, mo~el number breakdown, features, arKl 
spec=F~cat~ons. 

The. Cyomcs mr-cooled ~rgon Ion Laser System 
consists of ~he foJlowmg comt~nenrs. 

MoQ¢i 2201 Laser Head 
• Mocle~ 2 i 0 l  Power Suppty 

1"2 Mode! ,220,] ~.aser Head 

The Laser Head houses the mezal-<:nJ'amlc Plasma 
Tube wz~h i~s own self contained opticS. A czr- 
tainting fan draws coot a~r through opening ven~s 
located on one side o~ tl~e Head englosur~ CaSe, 
Th=s f~n exhaust= warm a=r ver t ical ly  from the 
center ef me top cover, 

Key. Fea~ure~ 

M~rro~ ~L~_~t~ties ate ~acuum seated ¢grect~y 
co the Plasma Tuoe el tmtnat ,r tg tntracavi~y 
spaces, contaminated o p t i c ,  a~d c|eanmg m 
~ne held. 

- Meta|-ceramm co~str~c~mn w~tl~ a Berylhhm 
Oxide Core provzges extremely r~gt¢l stRmhty 
and ranger tu~e hf¢, 

Brazed on Hen: 5Ink hns gqves be~er  hear 
;transfer and tmprovecl s~abd==y. 

I"3 M._.oqe' 2]_01. Po~er $ u ~ ! v  

T~.¢ Power $apply is a h=gl~Jy eff;c~e~=t, compact. 
FET, ¢h,-.~. eyr ie SW~tCRttlg regulator ~m~. .~. ctr-  
calat=~g fan draws coot a i r  ~rotHt:h ~he s.~cle 
panels =,nd exha~,sts waTm a~t from [J~e eet~tez" of 
toe rear  panel. 

KQ}, Feature=: 

F~IIy featured aa~g pro~ecte¢l coi:¢roI s~s¢em 
provzaes safe and sem~-ad~oma~ic ,:~peratmn. 

MOdular pr=ntea c i reaLt  des=glt iimphf=es 
servtclng. All active componems are mounte0 
on plug-m clrcui~ Doards. Ser~¢(. es aem,~vea 
I~y ptuggmg in a i~ew board mscesd of spend- 
trig [~n~e replacing ~l~¢hV~O~al corn, ~nents. 

V~rmus L .E .D. ' s  are placecl ~ra~eg~c~lIy 
~hroaghout ehe c=rcui¢ boards, tt~us ata~ng m 
any trouble sheering, sho=l~ ~t occJ:gr. 

| 

1"4 $ ~ e m  Opera t ing  Modes / 
] 

When opera;ins one laser =n the LIt3HT Control 
moae, tl~¢ opt=col ou~pu~ po'~er is ~e~d ¢~asean; 
by the feedback e~ecu~=. Ta~s 0 toe uaaal 
ope ra t ing  mooe becat;se che outp~J~¢ power ~s 

s~able over t~ th  tong an~ ~t,hert per=oos. tug~ly 
P,s ~ e  Ptasma T ~ e  ages, ~he fee,,lbacg',~ ~;,rou~ 
=~lcreases the z,,L~ cur~'ent, Du~ ~he o~£put r e ~ t n s  
COf~sE~n[. 

The laser may also be operated In t i e  CURRENT 
conero! ~octe, lt~ this raode, wr~Lch is used for 
cahOra¢lon =rid for assessing the pe:'forrnance of 
the PlaSma Tube aS ~¢ ages, the feedback c~rcu~ 
holds the Plasma Tube current con;cant. Tm~ 
mocl¢ on ly  operates in REMOTE, see Sect=on 3"7. 

In LIGHT Control mode, clesirea ou ~=[ may ~e 
ad}uste¢~ over e ¢ort~rolled ranlle w~tt~ the from 
panel PWR, &D j ,  control.  The out =u¢ may a~so 
be set m =he desired value with an external DC 
VOltage so~rce in ooEh L IGHT an CURRENT 
g:Olltrol.  



2"0 LASER S~FI~'Y 

The ins~r~c:~ons tn rh~s manual ~nclucte precsu;tons 
to avoz<:l p0SSable exposure to mser and collateral 
r~m~czon tn excess o~ the appl~caDle e~ss~on 

CAUTION 

USE OF CONTROLS OR ADJUSTMENTS FOR 
PERFORMANCE OF PROCEDURES OTHER THAN 
THOS~ SPECWI~D H]ERELN MAY RESULT IN 
KAZARDOUS RADIATION EXPO~L~F_.  

2 ' t  L.aser. ~af~ry 

Please read this Section of gt~e manual carefully 
before ~ns~,itin~ or operat ing your laser. 

The Cyonics 2000 Series Laser complies wz~ Tltxe 
21, U.S. Government DHEW/BRH Performance 
S~andards, Chapter [, Sub-chapger J, Section 10~0, 
as apphcable. TilLs produce fails knto Class l[[b. 

The pto~ec~jve housing of finis l a se r  product 
should al~vays ~e in place ~uring normal laser 
opera,ton. Removal of the protective housing c~tn 
expose the u ~ r  unneceSsar|tY ~o Class [lib Argon 
laser power up to 250roW. and s~ould be gone 
only Dy rraine~ service personnel an~ tn sccorO- 
ance ,utct. spectf=e ~nstructtons g=ven m this 
• manuel, 

The foitowing Instructions contained in mJs ~anua~ 
for proper installation and op=rarmn of your  Jaser. 
Use of p r o t e c t , r e  eyewear  or o~her precaut ionary 
measures depends on the con~t to~ of us~ art¢l 
v:sual fanction r~quwed, Consult user standards 
as ANSI, ACO|H~ or OSHA for ~uiciemce. 

2"2 0p,.cJcat Safe ty  

The l a se r  is a s o u r c e  o f  Intense l~ghc Ilavtng 
charecgerist ics tha t  are very  dif ferent  from ghe 
Rgnt emi t ted from convel~gional sources. The 
user must be aware o~ the=e c~a~aczertstics of 
~aser l~ghr and ghe proper ~afety preca~uions 
~efore a t tempt ing  go opera te  the laser, 

The e n e r g y  level of rile laser beam Is h~gh 
enough to cause serious damage to the eye w|¢h 
possible l<~ of vision tf  ¢he beam ware r.o pass 
~recc ty  ~n¢o cl~e eye,  

I 

I 

Since the laser beam Is coillma[e~ ant1 coherent, 
~he e n e r ~  ~n the  1:~am remains ~g~t &ad dan- 
gerous avail ~ greag d~s~anc¢9 from thq~ la$er. 

2"3 Elec=--icai Saf_@tv 

The electrlcal safety ~azarc[s of ,on ta~er systems 
mhoutd not De ~gnored, as they are ~s great a.s 
other e~ectr;¢al systems operating froth; AC power 
hnes .  Th e  v o l t a g e s  Lnvolve~ and ~!~e curren~ 
available h~ve ~ e  po~enual ~o c[ause face| 
etectr ic  struck. .~lthough Cyo~cs 2000 $er~es 
conform co OSHA e lec t r ica l  reqmremet~rs an~ act- 
d t ¢ ~ o ~ |  s a f e t y  f e a t u r e s  h a v e  been  /~nctu~ed in 
~heir destfn, the followtf~g s~fe~y /precautions 
silould be ~loted and oDserve~: I 

k 

1. Your laser as mrenaed for operation only W ~ f ~  

the Laser Heart ano Power .~ppt:~- covtr~ m 
piece, t 

2. Parts of the  e~ae~rical c~rcu~ry ¢~!a[ could be 
ener~lzecl wlrh ~ e  cove t  removerl are ;nsu- 
fated or msulete¢l and covere;[ w~ch an aog~- 
lionel safety shiela. [ 

3. F o r  safety 's sake, N~VER dep~:n¢ on any 
eJecrrlca[ safety device or mterloclc, but care-  
fu~ly m a k e  other d e c e r m m a t t ~ s  ~.bat all 
po~,er  i~ Off and components ~e-energ~zeg 
~fore worlctng on me electrical ~ conneccmns 
of rt~e laser syscem. '. 

4. Do not  a l low a n y o n e  ~o perforri~ e l e c t r i c a l  
maintenance on ~he laser, except those l~er- 
sonbel who are fsmdiar w|rh C!,omcs laser~ 
aria t ra ined tO service them, I 

,- vOLT  !  
1 

! 

The Laser He~d and Po~er  Supply ~ t~is laser 
p r o d u c t  con ta l l t  e l e c t r i c a l  cLrcui:s 'operating at 
HIGH VOLTAGE- 

W h e n e v e r  a c c e s s  ~o ~ e  i n~e rmr  ot" ~he Laser  
~ea6 or Power ~upp|y ~s necessary. :TURN THE 
PO~ER SUPPLY OFF. 

When ~CeSS tO l:he ~nEerlor of the L~i~s~r Head or 
Power Supply ~s n¢~essaxy and laser: operanon is 
necessary. 

F . X ~ C L ~  E X T R E ~  cAUTiON TO ~ V O ~  CON- 
TACT ~ H I o H  vOLTAGe, T~S IS ^ 
0PEI~A.TI~ POWER SUPPLY. I T I S  1 NOT 





LATE D FROM THE INPUT POWER LINE. THESE 
HIGH VOLTAGES ARE L ~  

User~ of t~ts laser prod~ec should be ~ware mat 
operaczng the proctuc¢ w=chou~ o.e regarg ~o ~hese 
prec~utloz~s, Ot ~ a ~al~ncr chic ~s noc In CO[ll- 
pl;ance ~=h procedures recommended here, may 
~ 8 ~ s e  a n  unsafe corto~t:io~q. 

2"4 $_afe~ Race_re_me, do,zeus For  Us.rag The Laser 

l .  Always have the Power Supply cover and the 
Laser Heac~ cover i~ place when the laser is 
energized. 

2. Ltm~c access ¢o the laser re chose familiar 
w==ll ella eqg=pmenr. Keep ~he laser do1; 
of the hands of lnexper:anced and ~m~ra~nee~ 
personnel. 

3, When the la~er is on ant! ct~e output beam =s 
no~ I~eZng terminated tn an experiment or op- 
tics system, the beam shOul~ De I~locked. 

~. NL~rE~ LOOK D]0R.ECTLY INTO EITHER 
~ BEAM, NE'VI~ SlGl-rr DOWN 

A BEAM INTO ITS SOURCE. 

5. Do noc allow reflec:=v¢ objects co be placcct 
m ~t~e ~eam. Laser hght scattered from a 
reflective surface can be as damaging a= the 
original beam, Even obJecr~ ~-uch ~ rin£s, 
wa~chbana=, an(~ m e ~ [  pel~ci ls c~n  b e  
ha~ardou~. 

6. Turn laser power down co a low level ~o min- 
imize ~ntenszcy of accidental stray reflecttoDs 
or mfr~ctions when aligmng a chain of op=tcat 
components =n beam. 

7. Sac ~p exper iments  so the laser beam ts NOT 
at  eye  level- 

8. Post warning s|~ns and lim=c acces~ re the 
laser area when the laser is tn Operation. 

9. Even when ~ear~ng laser .~fecy glasses, ~here 
are two t~za~as ;hat ~ is t :  while operating 
CW (cont|nuous-wave} i~n lasers: 

• The glasses make the beam Itself mvzs~ble, 
therefore, increasing the da~ger of skin burn~. 

. Laser glasses may not ~ffor~ enough protec- 
t ion i f  a very powerful  beam L~ vtewecL 
ciirectly. 

AO ~c~)rt~nt re-,'omder for laser :;¢rviemg per-  
sonnel and l a i r  ~e r~  In | n y  are~i~ where laser 
maintenance ~S being perform(=(~; 

NE%riKR L ~ V E  T H E  LASER ON, ,OPEN AND 

2"5 C omp|~.ce ' Features 

TI~e fotlow|ng compimnce re=cares ar¢l incorporated 
I 

in to Cyonics 2000 Series Laser tcompo~encs. 
Location of chest features ts shown t!.~ F=gure 2.1. 

l. _Procec~jve H0usln~ e ~II~ 
/ 

prevent collateral radiation in c 
m~sstDle hm=rs, ecs w&ll as laser / rao~a~=on =n 
excess of rile acccssibJe emis=~,t~n hm~ts of 
C~ass ;He lasers (see ~eam a~renu/a¢or]. 

I 

2, .,REMOTE COntroI Connecrqr 

A REMOTE control connector is prey=See on 
¢t~e front of the Power Supply. When zi~ls 
contract;or is removed, ch~ Powe: Supply will 
nor operate. Tl~is connector ha Pins 36 & 
37 shorted whh a ~umper wire. 

h ~s d(~i rable in some work,l~g areas co 
employ a R. /MOTE swatch, l~emo~e ¢~¢ 
ju~npcr connect Pros 36 & 37 co ~he REMOTE 
swatch. Be aware ct~t =~ V A ;  voltage ts 
acro~s these carreL, lois when anshcirced. 

i 
The REMOTE connector also ha~; Pins J2 & 
13 shortec~ co permit LOCAL L~GHT control 
ar the fro~t panel. See Section 3'4 REMOT E 
~onn_ccror. 

3. Key, ,¢;q~t~oJ. 

The Power S~ppty is accwaced ~'hen ~he ~ey 
~s ~uraed m the "ON" postrv:n, ~A 30 second 
t i m e  de lay  occurs  b e f o r e  t,~e l a s e r  ts 
ac t iva ted ,  Note =hat [he ke,lr ca~llo~ be 
removed when rut-ned on the "ON =' i:x~s~l;zon. 

4. Laser  Radia_FCon Emi~emn Indxcato=~ 

The emission [fld~eatar |igh¢= ~mm=~diace~y when 
the Ctrcai¢ Breaker  =witch ia ~ e  Power 
~ p p l y  =s turned tO ~he "ON" l~t==icion. See 
f ron t  view p~ccure of cl~e Pqwer Supply, 
Fisure 2.1. 



WARNING LOGOTYPE 

REMOTE CONNECTOR 

i 

I 

i 

APERTURE 

• -" "".'. : : 2  

LABEL 

r 

. 

e . ° *  

F 

at,, ~ "  

APERTURE 

FIGURE 2.,2 

SHUTTER 
--- K-~¥ S-WITCH 

I 



HEAD COVE R 

SERIAL NUMBER' AND CER'[IFICATION 

DANGER 

LAB 

LABEL 

FIGUmE 2.3 



5. Beam A~ce, n~a,tor 

Tt~e a~ceu¼acor, tocar e(t on the ou~u~ eucl of 
the L~ser Head, is des=gned ro prOh~D~c laser 
racial=on ~n excess of ~:ne sccess~DJe 
emission hmics of Class III~ lasers. Keep the 
ag~en~ator in ,cs c~ose0 pos,zaOn when not 
operscmg the l~ser. 

6. s~fer~ ~abe~s 

The Jocagioo of ~ e  requ~rata safe~y lal~els for 
Class lllb DHEWI~RH Standards arc shown tn 
F~;hre 2,2 and 2.~. 

2"6 Ma=ntenance $te_P_S Necessary ~o Keeo_~ms 

This laser Droducg ¢ompl~¢~ wt;l~ Tir|¢ 21 Of Trte 
U~ced States Code of Fe~ter~l Reguta;=ons, Chap- 
ter 1, S=bchaptcr J, Pares 1040,10 =n¢l 1040,11, 
as apphcabte. To m~incam comphance wzsh chest 
performance standards, once a year, c~r whenever 
c~e pr<~clucc ttas I=¢er~ subjecrea =o a~verSe en- 
vtront~lel~tal c o n d t t i o n s  cuch as f~re, f lood ,  
mechanical abrasion, solven¢ sp~ltage= etc. CheeZ 
tO see tnac all features of ehe pro~luc~ listed on 
ghe rad ia t ion  control drawing in ~hzs Sectzon 
REMOTE control connector, emission indicator, 
seam a t t e n u a t o r  an~ con~ro$ Key S w ~ h  are 
functioning p~ope~ly and all requireO labels are 
firmly zn place an~ completely legible. 

1, Verify t~at remoemg ~ e  REMOTE control or 
um~/-;=cal eonneccor prevents laser operatmn. 

2. Versfy ~hac the EMISSION gay must be 
p resen t  be fo r e  ~he la~er will =ggr[, Also, 
ver~f? thee the laser Js no~ operable when the 
gay is removegL 

3. v e r i f y  ~hac ehe EMISSION ind ica tor  works 
properly; r2~ac is, )¢ is 11c ~p whenever laser 
~S on. 

4. Verify c~me delay be~wee~ turn-on of F.MI.¢r- 
SION i n d i c a t o r  ano s t a r ~ n g  of  p l a s m a  
~ischerge; i¢ mus~ ~ive enoch warning to al- 
low s ~ o n  ~o avc~id e x p o s u r e  ¢o l a s e r  
radiation. 

5. Verify et~a¢, when activated, et~e beam I~lOc~¢er 
(mecLmnica! Sh~ger) actually ~tock5 eap0~rc 
to laser radiation. 

Ac all times Ouring tnst~Iiacio~, operaejon, ma~n- 
genance or service of your laser, avo~,tl all an- 
neeessar~ exposure to laser or collateral! raglauon 
in excess of ~he accessible emission }~rn,~s [,~ted 
Ln P e r f o r m a n c e  s ta~¢~rds  ~or Laser  Proct~ccs= 
21CFR 1040-10 (d}. 

2'7 Ad~¢$onal reformation ~ources 
5ourcds f6r addmong[" fnforrnaclon ann 
on laSer safm;y are: 

Direr, tot (HFX-400) 
Dlvisiou of Compliance 
Bureau Qf RaQ,olot~tcal Health 
5600 Ftshers Lane 
Rockvllle, MD 20857 
~Regmat~ons & Requ2reme~cs} 

Laser" ll~t=itute of America 
~100 Executive Pard Dr~ve 
Cincinnati, OH 45241 
LSafety GuiSes) 

Amer,can Nac~l Standards Institute, 
1430 Broadway 
New YorK, NY 1001i8 
(Safety G~,desl 

[rJG* 
[ 
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:l-0 i~- 'TALL~TION AND OPERATION 

Th~s Section deals Wlt~ rile inscallatzon and Opera- 
~ion of the Model 2001 Argon Ion Laser System. 
lnc~clec~ w~tI be :he R E M O T E  c o n t r o l  a~ct 
momcormg ~eatures, and opera~ion m CURRENT 
ant1 LIGHT conerol moOes. At the enct of rnis 
Sectton is a Chug sho~ln~ ziae ~unccion anc~ Pill 
ntlmbers of the REMOTE plu 8 found on front 
panel of Power Supply. 

3"I Moanc~ng 

Mount the Laser Head ~ch base horizontal and 
fan facmg upwards. Allow suffJclen~ c learance  
from born the air inrage vent on the side and 

• the exhaust at one ~op- Place the Hesd unlt so 
as ¢o provide access to t l~e m~zhanicul shutter 
which zs located on the front.  The base plate 
has preflr~l/ea and ~appeo ho les  to al low con- 
vemenr ant; sacure mot~n~tTl~. These varZo,s ~oles 
can accommoda,:e 6-3~, 8-32, 10-32, I/,1-20, nncl 
M6 (matt}c) scre,,s. 

CAUTION 

Select  [he proper tel~8th screw when mountmg so 
as ~o prevent  ~ne screws or bolts from ex~end~llg 
over 1.27 era. (112 inchi moo ttae Laser Head. 
Th{s will prevent  any inner oamage to z:he Head 
unit, See the last page of the Sates Brochure 

• f~r base plate taole location. 

Mount the Power Supply in such a manner as 1:o 
ptrm~c access ¢o controls and connect ions on 
front panel. Either horizontal  or  ver tmal  mount- 
mg is sa t is factory.  Provide ~¢ least  L54  cm. i l  
inert} c learance  for air intake at  s~(les, and a~r 
e_~haus~ at  rear. Ruffler leer ~re mounted on 
base for convenient ruble top operation, 

3-2 Connecrin.g The_P owe r Li.0e 

The Power Supply is equipped wi¢l~ its own ,~C 
l~.wer cord. Simply plgg into any convenient AC 
ou~le= providing a¢ least 20 Amp service. Most 
al~ AC outlets  m'e equ~ppea m handle rills, 

NOTE: Make sure co use a grounded outle~ for 
safety. " 

3"3 Conneccm~ The Umb~bca! ~ a b l e  

Laser Head and Power Supply are  joineg e]ec¢ri- 
ta l ly  by an Umb~l~ca! Cable. Tlus eddie corn- 

I 
pieces =he interloGg safe~y clrcul=s o/[ =he l~e r  
sysl:em. ! 

Eaet~ connector ~s "Keyed" :o preve, t~ ~mproper 
,nserzion. One en~ rf ~lae ca0le zs !=ttact~e~ to 
~he Laser Henri, rd~e o~l~er ~o the re~:ep~acie on 
Power St,pply front p~tnel. See F~gure ~.i. Be 
sttre all connector plugs are lo¢lcta m place t)y 
rota~lr~g ~/;¢ knurlecl n n g  zn a c'.ioc~ wise 
d~rec~ion. 

3"~ RF, JY~OTE ConIleq~qr ! 

A female  REMOTE cQnneeror zs s~zpph~;d wi~h clae 
|seer Po~ver Supply. The connector ha:i, me m~er- 
lock (PtIL~ 36 & 37), and [he LOCAL LIGHT con- 
1:1"oi (Pins 12 & t3) it~mperea to permit' the P~wer 
SUpply ~o be operated m LOCAL LIGI-IT control. 
. ~  =lso Laser Safety S~et~o~ 2"5"2. 

Supplied also w~th the ,,n{t are lO femiaJe Pins [o 
insert tn~o ~he REMOTE plug ~o pc:ernst ottaer 
types of REMOTE functions. See Table 3-1 for 
Pm locations arid funcr,ons. If mo~., Pros a r t  
nee0ed, they may be ordered. Cyonics~ pare num- 
ber 21-002-024 or Amp #66103-3, see ;Section S'0 
~S_pare Parts. 

Wires are crimped tO Pins wt~h Amp idol a$0~77- 
I. Pins may be removed from pl,$ by uszng 
Amp tool ;~30SI83R. These cools c~In be pur- 
c.~ase<~ at most e lect ror~cs  Oealers. 

3"5 T~rnin~ On The Laser  

I. Se~ PWR. ADJ.  knop and Key Swttcl~ 0tl 
Power Supply completely counter ~,clocK~]se. 
Thm ts "idle ~ position for PWR..i~,Dj. grtob 
and off  post~iou for Key Switch. ~#~th a fla~ 
blade screwdriver, open the Shucc~_~' on h'on= 
bezel ot r laser by rotating the slot¢ed Shutter 
control.  

2. Next, turn on Rocker  Swtteh, 1he of'arise tigh~ 
should cu~ on at ~his ~zme. Tur~:l the Key 
Switch cloe,:wzse co start System, 

. 

N O T E :  The laser sl~oUSd star~ fal ter ap~ 
proximately a 30 second dairy wN:eh al,lows 
Cathode co reach ir.s operating temperature. 
During =h~s 30 second demy mat:e ,sure laser 
fan and Po~er SuppLy Fan are opera,frog. 

Laser shoulct now be on and operating at ap- 
proximately 4.0 Amps. 5e~ rdae P~NR. ADJ. 



~nob on Power SappW zo set laser power ~o 
desired level. 

NOTE: AZ ~dle, tfron~ panel gnob fut~y co~J~e~- 
ciockw~ze}, me laser zs at minimum cQrren¢ an6 
,s no longer in l~$n= r e ~ l a ~ o n .  

NOTE:  A pro~ec~on ctrc'dl~ is employe~l tn the 
Power .~ppiy. Th~s protects laser agmnst hne 
surges aog ~anenr over-loading, by sb~tttz~g off 
she laser system. To reset system,  s=mply ~u~rn 
off D~r.n the Key swtccn and Rocker Switch, ge- 
~ar~  l=se~" in ~hE normal mmaner. 

In the event  AC line [adure, laser w~m au~omat~-_ 
c~tly restart after a 30 seco~d de~ay. 

The remainzng paragraphs in thi~ Secczon ~eat  
w~tl~ ~hre~ modes of opefa~ion, two me~t~o~ts of 
mon~or~n~ ~aser performance,  and = p a r a g r a p h  
dealing wzth interlocks and their function. See 
Table 3. t for any assistance. The last paragrRp~t 
br,efly covers informat ion  about  ~he t imer  found 
ms,tie laser System. 

3"6 OutpUt F,ower_ Control 

Laser power can oe adJt, sted from an exrernal 0- 
I0 VDC inp~: o~ Pins I & 5, Pin I ret=rn, Pzn 5 
positive (caltbratmn ts 0.~ Vm=s/mW). 

NO1~ The LOCAL LIGHT coatrol shunt {Pzns 12 
& 13). must oe removed before applyi~8; voltage 
to Pins 1 & 5, 

N O T E :  The external power supplies should 
pro6Uce at least a 100mA current draw tn order 
~o pfoper~y ope ra te  laser  sys tem,  

3"7 ka~er ,Current, C,o_n~rOl. 

Laser  dLscharge curren~ is adjusted Dora an Ex- 
ternal  0-I0 VDC input so~,rce on Pins I & 6, Pin 
I re~urn, Pin 6 posttws (calibration ~s 0.5 V/At. 

No'r~ The LOCAL LIGHT control shunt (P~ns 12 
& 13] must be r~moved ~a~d ~he CURRENT con- 
trot sba~ (Pros 14 & 15) must; be installe¢~ before 
applying voltage ¢o Pins 1 & 6. 

NOTE: CURRENT control  ca~ ~ be opera==d 
m the REMOTE ft~cctot~. 

I 

3"8 ~p_~er OuFput Power M0m}?r I 

Pins 29 &30 may be us~ co monitor! laser out- 
p~t power. Calxt=r~i~n -- 0,11roW. /i.Cct~racy ~s 
=5%. 

3"9 L as_~r, C~rTe, n~,.,M°~n.i~or- 

PL~ 26 & 27 may be used to monitor Laser d~s- 
charge current - calibration = 0.1V/Aml,. 

I 
NOTE: These output monitors have la 10 OHM 

A Digital Vok Meter of I000 sourc~ impeOanee. 
OHMs or higher is recommencte4. 

3"10 Laser S~ndby,- Dtschsr.sLe. _O_~ 

In order zo prolong laser ~be  IifctimGh the lase¢ 
m~zy be operated in a to~ curren~ [4 Amp=) 
standby mode by shorting P~ns 34 & 5. Remov- 
ing cite short will t'e~urn I;h¢ tuner power ~o s~s 
present level. 

3"11 IntErloc_ks 

Sever~tl electrical s;tfety interlocks are incor- 
porated into the 2001 Laser System. They are 
w~red m series ema the opening of !any one of 
~ese ¢ormections W$|l cause ~he laser o4scht~rg¢ 
Zo shut off. These  xnter|ccg~ are ~s !'olio'~s: 

1 

a. Over temperature pro~eet sw~teh ot~ laser nzbe. I 

b. Umbilical interconnect cablE, i 
I 

c. REMOT~ connec to r  Pzns 36 & 3t~ on Power 
I 

d. Fan ~n~erface cormector. 

A de,ailed schemazlc ~agram F~gure 3.1, outlines 
~Dv= entire interlock circuit of ~he (i:yonics laser 
system. 

 .xz 

A shutdown feature is tncorporatqd into ~he 
Power SupplY. See Table 3.1 for det,!iils. 

~' t3 Timer 

T~e Laser Heacts are f i t t e d  with a t i m e r  an 
electro mechamcal reb~szer t~a~ ,s operated {tom 
trle AC power l ine ~o i n d i c a t e  the: number of 
ho~trs of  opera~io~ 



I 

The ctmer operates  qn ~Qth 60Hz end 50H~. To l 
r e ~  c~e ~zmer con'ec:~y ~o c~e to l lo~lng;  

At 60HZ R e ~  Dlrec~ 
A~ 50Hz muit~pJy readjn~ by 1.2. 

£xamol~: 
~ A C  freq~y ~S 50~Z 1~n~ tile g~m~Z" 
resds 500, the Laser Head has operazecl 500 
X |.2 © riO0 hours. 

l"i 

,I 

i 
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I 
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FUNCTION 

Laser Output P o w e r  Control 

TABLE 3"I 

PIN 
~ml IB ~ll;al 

pin 5 Source  ~- 
Pin I Source - 

Laser  Curren~ Contro l  

L a s e r  Ougpu t  P o w e r  ~VIonJ~or 

Ptri 6 S o u r c e  
Pin ~ S o u r c e -  

Pin 29 ." 
P~n 30 - 

COMMEaqT"3 

Source = 0-I0 VDC 
Calibra~ton ~ O.IV/rnW 
B o t h  ~he C ~ r r e n t  c o n t r o l  
Shuns ana  L o c a l  con~ro] ~ 
shunt  mus~ be r emoved  ~n 
order ~o e~:~ern~lly control 
the laser  otz~put power, i 

Source  = 0-10VDC 
Calibration = 0.5V/A 

C a l i b r a n o n  = . JV /mW 

Laser C u r r e n t  Moni tor  

Local  Control Shunt 

Pm 26 
Pm 27 - 

P~n 13 * 

Pm 12 - 

Caltbra¢ion = • IV/F, 

Thi s  s h u n t  er~abies front: 
po~en t lomete r .  (The l a s e r ;  
o p e r a t e s  in l i gh t  mode.ll 
Jumpered a~ shipment ,  

t. 
Cur ren t  Con¢rol Shunt Pin 15 • 

Pin 14 - 

i 
Thzs shunt enab les  the Iaselr 
curren~ cont ro l .  

; 

Laser Standby 
Discharge  on 

Pin 34 • 
Pm 35 - 

[ 
This shunt a l lows the lase/: 
to  only operate at idle I 
curren~ 14A)- 

Inter lock Pm 36 • 
Pin 37 

Laser Sh~ttctown Pzr~ 33 T 
Pm 35 - 

See Sectlon 3"|2 Inzer[ocks 
] u m p e r e d  a t  sh ipment .  : 

l 

T h i s  shun~ d ~ S a b l e s  ehL ~ 
laser dLscharge but a l lows I 
t he  c a t h o d e  ¢o remain  o n .  

Externa l  Po~v~r Supplies P~n 25 ~ 15 v D C  
Pm 24 - 15 VDC 
Pin 23 R e t u r n  

Power Cround Pin 4 

Source . 15 VDC 
-15V measured into mfinit~ 

impedance. 
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"4-0 MODEL 2001 ~ A N c E  & 
TROL~L~ ~'-IOOTING 

Tnts Section has been provided 1:o ~ d  the user 
i. rnain~ammg ana ~ro~me s~oo[:ng the Cyomcs 2000 
!' Series laser system. Th~s Section, snoulcl answer 
or solve mos~ any s~rv~ce quesuon or ~roblem 
~l~ =boric1 Occur, Information prov~oed in rn~s 
Seer.ton ~nclt~0e: 

Optical Cleamng 
Recommended Service ~qu~pmen~ 

• Calibration Proeeci~res 
Trox,ble Shooting F~o~ Chart 

8afore attempting any matntenance to any laser 
coml~neot, please revie~ rn~s Section first. If 
any furt~er assistance ~s reqa~red, contact: 

4"1 Ctean.i.n,e Recommendation. and PrecautiOns 

Ins~r~ccmns for cleamrlg optics in ~hzs Section are 
prov~cle~ ~ In r~os~ cases mvoivin~ a loss in 
laser ou~:p~t power which aas been ~s~c~vely 
~gn,c~seci due co con~amznaze¢l or f~tmy opclcat 
C01~I~TIe~CS, 

To achieve opt~mttm success with cleaning optical 
components, hcr~ are some helpful items. 

• Opues cleaning should be done only In a clean 
laboratory a~mospnere whenever posssble. 

' ~ use optical reagen~,'grade ~o|ven~s for 
optics cleamng. 

AlWaYS wash hands before handling or cIeaning 
any opctca{ compoam~cs, Th/s removes excess 
skin o;i and minimizes t~e possibility of 
contamination. 

Methano l  r e m o v e s  skirt oil  frc~tn optics; ~ee~one 
w~.ll not, 

Acetone m preferred for ~ e  f~oa...~l wipe of an 
opc,ca! oomponenc ~c~us~ ,r evaporates very 
rapidly. 

use a r~e~ shee[ of  lens [issue l.;or earn 
w;pe o[ a~ op¢~ca[ com~ne~t .  

Avo~cl rouchmg c~ssue rJ~at ~v]H ~e ~n con~ac~ 
w~tll an opcic~=t surface wz~a the f i nger .  

I 

I~ ~s re¢¢mr~eflcied ~tso, eha~ "Q" tLps ~ t~ used 
wnen r, leamng opt~e~t surfaces. Screy fi~ers may 
rernmn on a~ opt ical  s~ r fa~ ,  and also eh~,se same 
f l0ers  perhaps mJgh~ ~s ]odge  or m~satign a 
scraeegtcally placed opt ical  component. Taerefore, 
lens ~ssue ~s n, gn|y recommencteo ~o ¢t~;an laser 
optics, i 
Here are some helpful sugge.s~;ions when u lan K lens 

Folcz clue lens tissue zn such ~ fa~hm~ as ~o 
form a soft pa4aecl s~rf~ce ~or cleaning. Th~s 
w; l l  also help e l iminate scr~ch ing <~ehrace op- 
~tca~ surfaces. F)gare ~. l .  

Apply one of ~he soAven~s {mett~arml [or first: 
~ .  ~ce~o~e for la~sc) to the ~sst~e )a~ ~i~h 
am eyedropper, ~ DIP THE TISSI/E INTO 
THE I~OTTL~, SINCE SKIN OIL FROM THE 
T|~SU~ CAN EONTAM|NATI~ THE ~ , ) L ~ .  
Tftorough[y saturaze the tissue, kee~,lng ~he 
folde~ par~ qf ~ae ~t.~ue up~ar~, Th~s ~s ~ae 
par~ of ~he paO wn|ch wall ~ouch ~e{ op¢ico[ 
surface. 

To ]udge hnw ~ f f e c ~ e t y  an optlcal cq, mponeot 
was cleaned, i~ ~S ougge~ed a power I rea~ing 
be t~ken before and after  cleaning. 

4"3 R,,ec0mmen,,de~ ~ervlFe,£~al~meat 

Although Cyonic~ laser products tequ;re a very 
minimum amount of service or attention, ehe fol- 
lowing l~st of uasm tools ant1 eq~pme~ wou[a 
o e a t l y  facd~are any servming, dmuJd |it prove 
necessary. 

Standard Blade Screw Driver 

~ Phttips Screw Dr iver  

=2 Ph~tips Scre~ Dr iver  
Tnmpoc A~jus[er  

Diagon~ Cutters 

Needle-Nose Pliers 

Sol¢lerln z tron {slltakl) 

__  . i i i , .  . . . . .  , ,  i N '  O l . l n  I I I I  t i . . . . .  I I I I f  I I l U L l  | I . i l l  . . . .  L . . . . . . . .  - - -  I I . . . . . .  I 
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Soicler-Wd¢ {for removmll solderl 

Solder (60/t0 resin core) 

Tweezers (small) 

REMOTE P~ns {female) Amp ~66103-3 

REMOTE Pin Crimp=hE Tool Amp #90277-1 

REMOTE Pin Removal  Toot Amp ~305183-R 

Hex Drivers, 7/64" anti 3132" 

Hex Drlvei- t /~" 

Laser Power Meter  

4"3 MOd#l 2001 Beam Split=or Cleanm~ 

The Beam Sp i t ; ta r  shouI¢i only, on ver~, rare 
occasions, tleed cleaning or attention. Should ~he 
neect for  ¢leanm t ever  arise, Ioliow =hose impor- 
tant sieps so as hoe co ~ , ~ a g e  thts assembly. 

I. Remove the seven {7~ Olack Ph=lips heart screws 
nolamg ~he fan cover  to Laser Head. Leava 
fan a~taehed to cover.  

2. Wi.~h I:~le froll¢ on(1 of i;he Laser Hea~ exzen~- 
|rig 9,0 cm. (approx. 3.5 inch) over ella edge of 
a table, remove ~l~e two (2) 3-32 Allen ~iex 
screws Which holda l:lie front bezel =o =he base 
plate.. Remove die remaintn8 Phlhps screws 
hoi=ffl~ f r on t  be~.ei ¢o side p la te ,  ve ry  ~ ¢ n t l y  
pull bezel forward ¢o Clea~ ~ e  whice nylon 
Beaal SpliTter Housing. 

3. Carefully unplug che wires .1'5 & j6  which ac- 
t a c h  to che llghc PC boar¢L R e m o v e  t h e  
bezel. 

4. Study Section ' t ' l ,  Cleanm~ Re_commenclacmn 
an~[ Precautions, then clean o~zer s~tace <oi- 
Beam Sph~er: 

Most of the cleaning rJ1at is needed for ~e  Beam 
Spli=ter should only be necessary on the o~ltside 
s e r r a t e ,  The opt ic  l l=e l f  is mo~,n¢ed on trio 
aluminum ciisk next  to the Solar Cell .  {See 
F,gure 4.2i, 

If after cleaning the Beam Sphccer. the laser sti l l  
exntbi¢= low pov~er v~i¢l~ all operational parameters 
normal, proceed w~tit Section 4"~ 
H o , s i ~  Re.m rival, 

. . . . .  III I I I . . . . .  L I  I .... 1 I I 

I 
~'4 ~eam S~l~==er, Ho=smF;.. Removal t 

I 
A!titl l l, l i lake nora of ctle power oucpu~ level 
I~efore proceeding. Tr~s disassembly seep ;,l .only 
~f i~ has D~en de=ermirie¢l chat tow po~er rntg~ 
be caused frOl'#l ¢11e inner parrs of =he Beam 
Spttccer Housing. The ~ct of an external Po~er 
Me~er is needed ¢o determine any oucpul: level 
cifferences. Refe r  ~o F~tlure 4,Z 

Remove the t-wo #=-40 keep-nu~s hol(hng cn~; riou~- 
ini~ onto r.he Plasma T,=e. Carefully sltcle ¢s- 
~mbi~ off ,  |ear ing ~ne rtz~)ber diaphragm ir,~ pl~ce. 
W~ch laser enerltized, no~e any increase of power 
outpu=. On the slnBle-iirie tSL) lasers, a; power 
increase wil l  always happen since a line f leer #s 
inszaite¢l In =he Beam Splitter Assembly. i 

I 

On ~he mtd~z-tme (ML) l&ser= a very sliitphr in- 
crease of power output s~ould be n~red. / 

| 
Apply tP.e cleaning [¢chn=ques of Sectibn 4"I 
Cleamn~ Recommenctatton an~ Preca~ut~qo~l~ and 
clean o - t a r  s u r f a c e ~ - f  Fron= Mirror, '~ Ai;~Jn w,t~t 
~n External  Power Meter,  note any incre!ase of 
power output. If there ls no increase of I power 
outtiui~ optical componencs inside hot,stag m!ght im 
conta in;noted.  The inside components pf r~e 
Beam Splitcer Assemoly c__En_Eo~ t)¢ cleanest Im ~he 
field. Contact Cyonics f6r /'~r~l~er serv=c]ng m- 
scruc¢~ons of el-as assembly. I 

The laser still may be opereced with che a~sembly 
t'emovecL However. the Laser will no¢ ope+ace in 
the L|GHT control mode. Swi]:ch to REMOTE 
CURRENT c0airoL 

4"5 TraOiml==e~ Mttr.ror Servic,n/~ 

Since the mirror is enclosed in a dust free I cavi ty 
uni=, l i t t le or no cleaning of this mirror I sho~ld 
be hecessary, t f  ic is absolutely cer¢atn che 
outer mirror sol-face, rleeds attention, foildw rim 
procedlire outliued in Section 4"3. Refer ~tlso to 
S~rzon 4" I. 

The coating side of the m=rror is ~ara sealed to 
=he Pillared Tube ic~elf. A defect ive mi r ror  
reqt, res a replacement of ~he eniire Plasma: Tome. 

4"6 Hiith Rel"!ector (H E) Mir ror  .~rv ic j i l i  ' 

The Rear Mirror is capped and ne¢os Id:~sl)lur¢ly 
.o a;cencion other ~ n  =.nmg; only =f requilred. 

I_ I _.1 I I  [1_11 L _ .  I I i i ~_ L . . . . .  

I 

I 
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4"7 Model 2001 Laser Ou~pu~ Calibration (R3) 

L Place system to De = a l i b r a r e 0  m REMOTE 
LIGHT concro~ uszng an e x t e r n a l  DC power  
source. Refer ¢o Section 3"00_Derac~on and 
lnsralla~ton. Place me lea~s from a DVM-o-n 
TPI  & TP2= (pos=dve l e ~  on TP2), on ~he 
Ltgh~ &mphher  l~oard found inslde r~e Laser 
Head. Refer co Figure 4.2. Allow at tea~ a 
f~ve {5) minute warmup ~tme before proceeOmS. 

2, Using cl~e example below, adjust the vol[age a~ 
the DC source, so =hat =t rcaas  1.0 Volts DC 
across TPI and TP2, T/14S i= t l~e calibrarton 
voltage for a 10~W laser, l.S Volts would be 
for a ISrnW laser, ana so on. Example: 

2001 - .]~ SL {"$PEC" power ~s 10roW} 
Voltage Fac tor  = 0.1V/roW or 

0.1 X i0 = l.__0_0 Vohs DC 

3. Place an external Power Meter in front of the 
laser beam. A(ljusc R3 on ~he hgh~ ampliher  
board so that  ~he power level indicated oa ~h~ 
Power Meter agrees wLth cite voh;uge le,,el as 
Ln $=ep cZ, 

4. FmaIly e.~eck caJibrat~on of  laser om¢pu+ on 
Pins 29 & 30 o f  ~.¢ REMOTE Piing. Laser 
ourp~ on Po~er Meter  stzo~Jd agree ro the  
vohage factor  foul~o on Table 3.1, Laser Ou~- 
put Power Monitor. 



TABLE 4.1 TROS~Lg-SROOTINC FLOW (~T 

P_RQBLEM , mSS  L  USZ . . . . . . . . . . .  _ 

Lmmer wlll no~ 
SSalf=, Emlmsion In- 
dicator i~ off, ~ey 
sw~[ch %s on. 

- Roc~er S ~ c c n  off 
- Fus~ tFi) blown 
- ~o~ plugged in 
- No AC po~er az source 

- Turn on Rocker 5~i:n 
Replace  F ~ s e  { 
Connec= : o  AC so~rc~ 

- Connec~ CO active ~2 ~o~rc~ 

Laser ~ill no[ st=r=, 
has AC power, Eml~slon 
~noicator i~ on. 
U.E.D. ~4 no= on 

iasec will ~oK s~ar~, 
%as AC power, Emlssion 
indicator is on, interlock 
:naln O.K, 

- Control/Logic Board ~ e f e c [ ~ v e  
- Key Sw~Ecn off 
- Remo~e Flu 8 (ill) no= ~n- 

served 
- UmDlllcal Cable (JlO) loose 
- Thermal Cut-Out (Head) o p e n  

- No 24 VAC on in~erl~ck chain 

- Defec~iv~ Tube 
- Too low filamen~ vol~age & 

current 
- No [ube voltage 
- Defective Power, Control/ 

Logic Bomr~s 

- Re~lace  U8 or glO or Boara 
Turn Key Sw~¢~ on [ 
Pl~g ~n, PSns 36 & ~71 sneaked 

- Plug in, Pins 2 & 5 s~un~e¢ 
- Allow =o coo!. Replace ~f ~ad 

Check ~ransformer (i~l), 
replace • 

1 I 
- Replace~ 
- Cnec~ F i l .  T~ans fo r~e r  ~aps 

Check Power Board 
- Replace  defec~ive 

~oa r~ ( s )  =. 

-user emission w%ll 
'olln~" on & off while 
~ar~ing. 

- Tube - Replace  t ube  ~ 
- Nesac~v$ s~ar~ pulse f:om - Replace bo~rd~ 

Star=  Board 
- Regulator F.E.T. C l r c u i =  - Replace Power Boar¢ 

~ e f e ~ v e  

- Isle curren~ (R33) sen ~oo low - Ad]u$~ R33, 
- Too high capacitance zn P/S - Replace Power Board~ o~ capa- 

ou~p~= fil~er ci~ors ~n f~l~er nei:work ~ 

laser s=~r~s, power 
~uzpu~ low wi~h 
:uccen~ setting at 
~Ximum. 

- Film on ou~pu: mirror 

- D~r= F Beam Spli~ter 
(i~ , q u l p p e d )  

- Misaligned Mirrors 

- C l e a n  o ~ p u ~  s u r f a c e  

- Open Shu~=er fully i 
- Clean optical surfac~es 

Real~gn~ I 



P~O~L194__ 

Laser c~rren~ hi~ 
a~d canno~ be ~d~us~e~ 
or rm~ula~e~ in iiShr 
control. 

TABLE 4.2 TROUBLE-SHOOTING FLOW CK~T 

POSSIKLKCaUS£ 

- Li~h~ Control Amp. (Logla 
Boarc) ~efe~rzve 

- M~salisned Tube M~rrors 

- Defe~x~e Solar Ceil 
- LIShK Conuro~ Board ~efecEzv= 
- ~a~ura~e4 znpu~ vol~age ~ o  

Remo~e hl~n[ 
- L~h~ Conurcl BoSr~ ou~ of  

callbra~ion 

- ~ep lace  S c a r d  ~- 

- Realzgn~ 
- Replace B/S hou~ing~ 
- Replace B/S housxnZ ~ 
- Replace Boer=~ 
- Adjus t  external vo!~age 

Laser curren~ canno~ 
be ad]us~ed in e i t h e r  
gigh~ or Cur~eng control, 
s ~ a y s  ~gh, 

- Defec~xve F .E.T.  (swi~chzn~] 
neE~-o~k 

- F.E,T, Drlver de£e:~%ve 
Pwr. Ad]. contr~l po~ 
~efec~ive 

- Too Io~ AC l~ne vol~a~s, 
ouc of regulation 

- Replace  Po~er Bo~r~* 

- Replace wiuh new pa:~; 

- A~usr AC llne or ~ap~I~ 

! 

on Low ~olta&e Transformer* 

~o leser output, ~De 
~arus, power supply 
~or~al, cu~re~ ca~ be 
resulated normally. 

- 5butler Closed 
- Tube Mirrors misall~ne~ 
- D e f e c t i v e  l~h~ ~oaz~ 

- Open s~u~rer 
- Realxsn 
- Replace 

5aser ouupu~ in Lisht 
~on:rol unstable. 

- ~mproper ax:-flow 
- Laser se~ aE idle 
- Loose Beam Spli~:er 
- Defective F.£.T. Driver 
- Fluc~u~n~ iiEh~ Control 

external inp~ ~o1~a~e 

- Increase air-Zlow i 
- Ad3u$~ ~o higher currgn~ 
- A~¢~ u1~ epoxy ~ 
- Replace U5 on Pwr. Bo~re 
- S~ab~llze ex~rnul ~o]l~a~e 

Laser Beam-Foinc~ng 
~ns:able, power o~=pu= 
s~sble xn L~gh~ control. 

- Improper air-flou Increase a~r-~low m 

- Anode or Cathode leads - Correct 

- M oun~In 8 iea~ Sprlngs $=ressed - ~ac~ory :aplauem~n~ i 
- Coolin~ Shroud no~ isola~ed - Factory adjus~men= 

properly from Star~ Coll on only 
S=ar~ Board, or Fan PC Board I 
excessive pressure on Tube. 

'Contac t  Cyonics  S e r v i c e  Del~rrmenc or  Q u a l i f i e d  S e r v i c e  Persom~el  f ~ l i a r  wi~b C:yonics 
L~ser~ £or  any c o ~ r e ~ i v e  sccio . .  



5"0 SPARE PARTS, HEAD AND POWER SUPPLY 

MqDEL 22OL,,,H  az), 

Beam Spikier Assembly 
Fan {small), {specify model~, Pamotor #4606X l~0 C.F.M. 
Fan {large), (speclfy mortal), Pamotor ;;7606 240 C.F.M. 
Fan PC Board (converts to 70 Hz) 
L~ght Control PC Boara 
Mirror k~ne Fitter Assembly (specify wave length & mode() 
S[art PC Board 
Themo Cub-out, Elmwood Sensor ¢~3,i50 RC 

005-129 
26.002-001 
26-O02-002 
005-216 
005-217 
005-130 
00~-31g 
53-O01-002 

MODEL, 2!Or POWlm suPPlY 

Ampbenoi Pins, {for Remo=e Connegtor) male, 20=24 gauSe 
Amphen¢~l Ptn~, (for Remote Connector) male, 16-18 gauge 
Amphenol Pins, (for Remote Connector) female, 20-24 gauge 
Amphenol Pins, (for Remote Connector) female, 16-l& gauge 
F•se 
F~se Hol~aer, Bussman ~HKP-CC 
Fan, Pamotor #8500D 
Key Swltc]a, C&K ~Y101-13-0-C203 NQA 
Knob, Front Panel 
Logic/Control PC Boar~ Assembly 
Op~o-lsolate]" ~4N35 (US, U$O) 
Pilot Light, Radon ~51N 2513 
Power Ad~us[ Poten~iometer, Bournes ~ 12F9985 
Power PC Board & Heal Sink Assembly, (specify model) 
Rocker Sw~tch, (Circuit Breat~erh i6 amp Weber 0WT22-551 
Remote Plug, (spare) amp ;t206151-I, no pins 
Swl~cl~ F.E.T,, I.R. ~IRF-741 
Transformer, [Low Voltage), HBR #6-003 
Transformer, (Fdimen~), (specify model), HBR ~10-027 
Umbd~cal Extension Cable, {if0), (specify modeD 

21-002-023 
21-002-.024 
21-003-006 
21-003-007 

t -o03-003 
51--O04-.00 t 
26-002-003 
51-00 ] -006 
28-019-00l 
005-261 
31-002-005 
24-005-00] 
47-005-001 
005-269 
51-001-007 
6~-OO9-004 
56-00 ] -002 
56-001-002 
005-309 


