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FORERORD

This Instruct lon manuat fncludes the Models 155, 1554 and 1550,
eperation and generate outpyt Poder of less thap T mW, +he only power range approved by the Bureau of
Radlologtca) Health for educatlonal or demonstratfon PUrposes. The Moda ) 155A, unlfke the Modele 155 and
155C, fncludes a ™ - 32 threaded accessory bezal for mMounting of special optics and a 1/4v - 29y mounting

bracket for supporting the jaser on a standard optical post. The 155¢ (g speclficaily approved for {mport

Into Canada, ang affixed with a Canadianp Radlatlon Warning Logotype, as shown in thig manual (see Lagepr
Safety),

These mods s are ldent|cal products [p
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INTRCOUCTLON

The name LASER 1s actually an acronym which stands
for Light Amplification by Stimulated Emission of
Radlatlon. Although this describes the productton
of laser llght +o the sclentist, most peopls
desire a more thorough explanation. In order to
understand the operation of fthe laser, t+ 1s flest
necessary to understand how lght is produced from
elactrons.

in all atoms, electrons usually occupy wel | ~defined
orblts around the nucleus. Alfthough these aglec—
trons can be excltad to higher energy states, theay
#111 eventually fall back Into thelr normal or
ground state; when they do, they emit radiation.

| f +he dlfference between the excited state and the
ground state Is within cerfain limits, *the radla-
tion 1s visible as light. This changs In state is
called an energy transition, and the radiatton
from a single transitlon Is called a photon.

In a conventlonal Iight bulb, tungsten atoms are
excited by an electric current. The transition back
to the ground state Is random, and photons are
amitted in all directions - each with a di fferant
frequency, phase, and snergy.

GAS BALLAST

We get laser actlon when many electrons make the
same energy transition at the same time. This can
occur when many of the same Kind of atoms are
axcited tn a small area. Then when one transition
oceurs, and a photon s emitfed, the photon s
likely to colllde with another excited atom. This
colliston produces two photons which eare I1ke
twins, they are ldentlcal In frequency, phase,
energy, and direction.  When thts happens on a
largs scale, laser llght Is produceds

tn a Hellum-Neon laser, The desired transttion oc-

curs In the Neon atoms. The Hellum helps 1o exclte
the nson. An electric current passed through the

laser tube easlly excites the hellum atoms; when

these coliide with the Neon atoms, energy Is

transferred, and the Neon atoms are left excited.

By enclosing the gas In a sealed tube with mirrors
on both ends, the photons reteased In nson energy
transitlons are reflected back and forth. These
photons collide with other oxcited neen atoms and
more photons are released. These coltistons butld
up untli there Is a continucus flow of photons
producing a very Intense beam of coherent light
along the axts of the tube.
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FIGURE C: Model 155 Plasma Tube



To get the beam out of the laser tube, one of - the
mirrors 1s partfally transmitting; while it ref-
lects most of the }ight back, It lets a small por=
tion through; this is the beam you see (Figure 1).

The baslc princlples of laser operation wore pre-
dlcted by Schawlow and Townes In 1958, and In 1960
the first operating laser was developad. Shortly
after that, Spectra-Physics was organized to pro-
duce tasers for commerclal use. in 1962 our first
laser was offered to the public.

Since *that +time, thousands of Spectra-Physics
fasers have bsen sold for appllicatlons ranging
from aligning storm and sanitary draln plpes to
teaching optics In sclence classes, Light from
our lasers has been hounced off the moon, used for
eye surgery, and used to measure the helght of
ocean waves. Your laser, although of low power,
exhibits the same propertles that made these
applfcations possible.

There have been many stories In the popular press
regarding spectacular application of laser light -
about how i+ can drlll holes in dlamonds and
vapor fze metals. Although very powerful ruby and
Carbon Dloxlde ltasers can be used for these pur-
poses, this Helfum-Neon laser Is quite d!fferent.
11+ produces one-half of one-thousandth of one watt
(0.0005 watt). You can work with I+ with absolute
safoty to your skin and clothes.

laser, llke the sun, 1{s an
common sense dictates that
Into the laser beam or
took directly

Nevertheless, the
Intense 1{lght source;
you never stare directly
positlon !+ such that others may
fnto 1t.

However, you can view the laser beam striking an
object such as a wall or screen with complete
safety. You need only to avoid the direct beam
and its reflectfon In a mirror or other highly
polished surface.

Laser light dfffers from ordinary l{ght In several
important and useful respects.
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The laser beam s highly collimated., That s, the
beam spreads very llttle after beling emitted from
the laser tubs; 1ts divergence {s low. A conven-
ttonal 1lght bulb emlts light in all directions,
and [ts energy s quickly dlssipated. However,
laser light can be directed In a narrow beam for
great distances. As the beam leaves the laser [+
Is about 1/16 inch {n diameter; 20 fect away, [+
will have spread to only about 1/4 Inch.

Laser 1light 1s also very intense. Becauss of the
low divergence and small spot size, the direct
beam from your 0.% milliwatt (0.0005 watt) laser
Is more Intense +han the |light from a 100 watt
Hght bulb; you can see the spot from the laser
beam even wlth the lights on. Light {ntensity Is
measured in terms of power per unit area. Your
laser produces 0.5 m# of radlant power aver an
area of about 2 square mi!limeters; +this Is an
intensity of 0.025 watts/cm?. For compar {son the
fntensTty of the sun Is about 0.135 watts/em?.

While the [lIght from the sun s more Intense, f+
s made up of many different colors. The primary
Hght from your laser, however, Is monochromatic,
or made up of one single color - bright red. Its
wavelength Is  632.8 nanometers (0.0000006328
meters). Because of thls, you wiil stlll see the
red spot produced by the laser beam even in bright
sunlight. The monochromatlc nature of laser |ight
can be }lkened to the single frequency of a tuning
fork or an electronic sine-wave generator.
Although the primary |lght output of your laser 1s
at 632.8 nam, thers Is also noticeable dischargs
ITght In the blue and green wavelengths, a charac—
taristic of He-Ne lasers.

Besldes belng monochromatic, laser |ight fs cohe-
rent. This means that, In addi+lon o having only
a single wavelength, all the light at a partfeular
polnt In the beam at a partfcular fnstant {n time
also has the same phase, ampiltude, and direc-
tion.  The low divergence of the laser beam Is
largely a result of fts coherence and the con-
structfon of the laser tube [tseif.



SPECIFICATIONS

Qutput Power
Wavelength

plasma Tube

spatial Mode

potarization

Longltudinal Mode Spacing tc/2L)
neam Dlametar, at 1/e2 polnts
Beam Dlvergence

Amp} 1tude Nojse {1 kHz to 100 kHz)
Ampl TTude Ripple (10HZ to 1 kHz)
Long Term Power prift (12 hours)
{nput VoH'age1

power at Turn-on

warm-up Time to Full Power
operating Temperature

Storage Temporature

Power Requirement

Welght

pimensions 155 % 155C

pimenstions 155A

BRH Class

1-3

Q.4 mi — 0.76 MW
632 .8 nm, yisible red
060-4

TEMo0

random

550 MHz

0.9 mm

1,0 mrad tull angle
0.3% rms

0.5% rms

2.5%

100/ 115/220110% VAC 50/6
0435 md

15 minutes

10 to 40°C

20 to 60°C

22 M

1.8 kg

67xB8x%2535 mm
84x88x400 mm
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LASER SAFETY

this section of the manual carefully
your lasers

please read
before Installlng of operating

The protectlve housing of this laser product s nof
Intended to be removed by the user. t+ s recom

maded that any malntenance oOF service requiring

access to the interior of the \aser be performed

only by 2 Spec+ra-Physlcs representafive.

Folloa The instructlons contatned in this manual

for proper instal lation and operatton of your
laser.
Use of protective eyeware OF other protective

procedures In the use of this product depends o©n
the conditions of use, visual funckion required,
and type of user product. In the Unlited States,
consult user standards of the Amer tcan National
standards institute {ANSY), the amer ican Conference
industrial Hyglenists (ACGIH), or
and Health Act {OSHAY for

of Governmental
the Occupational Safety
guidance.

WARNING — HIGH VOLTAGES

This laser product contalns electrical
circutts operating at high voltages.
These volfages can be deadly.

WARNING

At all times during installation, opera-
+ton and maintenance of your laser,
avold all upnecessary exposure to laser
or collateral radlaf&on‘ tn excess of
the accessible emission limifs {isted In
the Federal Reglister, yolume 40, HNo.
148, July 31, 1975: Tables I-A, |-, I-C
and |1l

CAUTION

use of controis or adjustments or per-
formance of procedures other than those
specified hereln may result In hazardous
radiation exposuras

spectra-Physics manufactures different
lasers. Thelr maximum radlant powers vary from a
fow microwatts 1o tens of watts. Lasers producing
higher outpuf powers normally present 2 poten-

many

Laser users should
tasers which produce
The following general
importants.

tfally greater safoty hazards
be especlally careful with
pulsed or {nvisible ouput.

laser safety precautions are especlally

SAFETY RECOMMENDATIONS FOR LASER USE

1 Never look directly into the laser beails

2 get up experiments sO the laser beam Is

aither above oF balow eye level.

MATNTENANCE STEPS NECESSARY TO KEEP THIS LASER
PRODUCT IN COMPLIANCE WITH 21 CFRt  1040.10 AND
{040.11

Thls laser product complies with Title 21 of the
United States Code of Federal Regulatlons, Chapter
l, subchapter J, Parts 1040.10 and 1040.11, as
applicable. fo malntain compliance with these
regulations, once a year, or whenever the product
has been subjected to adverse environmental condti~
tions such as fire, flood, machanlical abrasion,
solvent spillage, efc:

1 Check o see that all features of the product
11sted on the radiation confrot drawing in
this section {emisston indicators, beam
attenuators, ote.l are functioning properly
and all required labels are firmly in places

2 verify that, when the laser productr is oper-

ated, a visible signal is provided during
amission of accesslible laser radiation in
excess of ihe accessible emission timits of

Class i2.

3 Verify that the beam attenuator Is capable o
prohibiting access to laser radlation ir
oxcess of the accesslible emission limits ©
Class 12,

Tcol lateral radlation s Vany electronic produc
radiation, except taser radiation, enltted by
jaser product as a result of or necessary for 1
operation of a taser incorporated into that pre
duct." (21 CFR 1040, 10(b) 9

25,39 microwatts for CW operation where output
iimited to the range of 400 to 1400 nife
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THIS LASER PRODUCT COMPLIES
WITH 21 CFR 1040 AS APPLICABLE

MADE 1IN U.S.A.

@ SPECTRA-PHYSICS INC.

Certiftcation Label

LASER RADIATION
DO NOT STARE INTO BEAM

HELIUM-NEON/ .95 mW
CLASS I} LASER PRODUCT

Warning Logotype

LASER RADIATION
IS EMITTED FROM
THIS APERTURE

Aperture Label

(ATTENTION-RADIATION LASED

"

. POUR
TO AVOID EVITER DES
EYE DAMAGE DOMMAGES
DO NOT LOOK AUX YEUX NE
INTO BEAM PAS REGARDER

DANS LE FAISCEAU

CAUTION- LASER RADIATION

BEAM BEAM BEAM
WAYELENGTH DIAMETER DIVERGENCE
632.8nm Omm LOmRad

423654

Cahadlan Warning Logotype

FIGURE D: Model 155 Warning Labels
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Model 156 Laser Radiation Control Drawing

DRAWING KEY

Laser Safety Feature

Location

Certification and Identification Labe!
Warning Logotype Label

Aperture Labe}

Canadian Radiation Labe|

Laser Radiation Emission Indicator
Beam Attenuator

O~ B WM -

FIGURE E: Radiatlion Control Drawing




INSTALLATION & OPERATION

UNPACKING

The Modse! 155, 155A and 155C lasers are carefully
packed for shipments IF THE PACKING CONTAINER IS
DAMAGED, HAVE THE SHIPPER'S AGENT PRESENT FOR
UNPACKING. Unpack the untt carefully and save the
padding and container 1In case the uniT must be
returned for malntenance or sarvice.

INSPECTION

The WModel 155, 1554 and 195C laser should be
tnspected a8s SGOR as possible after 1t 1s
received. Lodk for dents, scratches, oF other

evidence of damage 1f you observe any damage,
tmmodtately flle @ clalm agatnst the carrier and
notify your nearest Spec?ra-?hyslcs represents-
Tive. Specfra—Phys!cs will arrangs for repalr
without watting for clatm settlement. Spectra=
Physics' invoice s st1i} due and payables

MODEL 155, 155A AND 155C COMPOMENTS

The Model 155/155A/155C  laser conslsts of fthe
followlng major components:

plasma tube (see Flgure 1)

(o]

o Power supply

o] protect tve houslng

0 ON/OFF swiich

o peam attenuator

o Laser radiatton emmisslon tndicator

o power cord

OPERATION

Operatton of the Vodel 155, 155A and 155C laser

1sstmplie and stralghtforwards

i point the laser toward a dubl surface tn 2
directton that wtil not tntercept anyone's
fine of viston.

2 pemove the  tape covertng the output
aperture. Wnen the laser ts not tn use,

is advisabie Yo replace the tape to avold
contamination of the outstds surface of the
neutral density f1)ter by dust.

3-1

3 Leave +ths bean attenuator In the CLOSED
positton.
4 connect the power cord to a 115 ¥ 50/60

Hz receptacle (220 y for European models).
Ltne varlations of up to 10§ are tolerable,
but they may cause some vartatton of output
poWer s

NOTE

The input power cord has @ 3-pronged
plug. To avotd a possible shock hazard,
the gound prong must be connected to
parth ground.

5 Turn the ON/OFF switch fo ON.

6 The emission tndicator should light, tnditing
that power has been applled to the lasers

7 Move the beam attenuator fo the OPEN post—
Ftone

8 A thia red beam of light should be coming
from the output aperture of the laser. tf the
red outpult beam does not appear withln a few
seconds, go 1o TROUBLESHOOT NG«

ATTACHMENT  AND ALIGNMENT OF ACCESSORIES  (MODEL
155A ONLY)

varlous optical accessortes (&+Qe, telescopes) b
used with your Modst 155A. A boze! has beel
attached to the front of the laser oOn which *
mount such accessortes, and was tapped with a UNE
28 thread for standard mounting. To attach a
accossory, Screw tt tnto the mounting hole Th

bezel.

After attachment, you may need to altgn the acce!
sory with fhe plasma ‘tube. yse the 5/64" I
wrench supplied with your laser 1o loosen sS€
screws near the accessory mounting nole fone
each stde). This will aliow considerabie hor
zontal and verttcal movement of the accessor
When proper alignment tighten the All
SCrews.

oCCurs,



MOUNTING THE LASER (MODEL 155A ONLY)

A 1/4=20 mounting bracket |s supplied beneath +he
laser. For the most stable mounting, attach the
faser to a 1/4-20 thread optical post,

CIRCHIT DESCRIPTION
WARNING - HIGH VOLTAGES

This leser product contains elactrical
circults operating at high valtagss.
These voltages can be deadly,

I nput power is transmitted through the line cord,
fuse F100, and ON/OFF switch $100 to high voltage
transformer T100, ailso Itghting the incandescent
emlssion indicator. High voltage transformer T100
primaries are connected |n serles for 220 v opera-
tion or in paralle] as shown for 115 ¥ operation.
Taps 2 and 5, rather than 3 and 6, are used for
100 ¥ operation.

The secondary of Tigo provides 1245 VAC across
terminals | and 2. This ts rectifled by half-wave

4 FOE ZEOV CoswErr
[
37 o
T2 7o f
L100 £LOM of 0 G,

2, R foor cosweey
fTod ro Slop-2
EIoE 7o LIMNE
THO £ 4 7D 5,

| -

cazozoz |
PHE, 7EWS 1

cE/e2

oo | SEMH G0 scaren S

diods rectifier CRIOD producing a peak (no Joad)
voltage of 1700 VDG, filtered by R-C ftlter
network capacitors C103, cio4, €105, and resistors
R100, R101, R102, and R103.

When the Model 155, 155A and 155¢ is inftially
turned ON, +the plasma tubs, whose ancde ts connec-
ted to point A and cathode +o polnt C, 1s not
lonized and ‘therefore not conducting. An Initial
high voltage is requtred to fonlze the gas In the
plasma tube. This high voitage Is provided by the
start boost cireyis consisting of capacitors Cl100,
€101, C106 and diodes CRIOI, CRI02, and CR10O3.
The start toost circul+ provides a voltage at its
output about 1000 volts higher per stage than the
Input voltage. Since there are three stages, the
output of this circuit at peint A {(+he anode of
the plasma tube) Is about 3000 + 1700 volts = 4700
volts. This voltage appears as a short pulse and
voltage decreases as the tube conducts., Voltage
across the plasma +ube under normal operating con-
ditions Is about 1000 vpe. Addltional components
of the clrcylt are batlast reststor R104, current
regulating transistor Q100, and current samp!ing
resistor R105. ’

=X g
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FIGURE F: Modal 15% Schematic Diagram




MAINTENANCE

The Model 155, 155A and 155C laser ts not normally
expacted to requlre maintenance. The laser mirror
surfaces are Inslde the glass plasma +ube and so
are not subject to contamination and cannot be
cleaned. |t ts posslble that the outer surface of
the neutral density fllter could evenutally bacoms
contaminated by dust, surface fllm, or other
foreign matter. tt+ is unlikely that contamination
would make tts way to the outer surface of the
output mlrror. |+ 1s recommended that the beam
attenuator be closed when the laser is not In use.
Thts will preveny most contaminatton.

Contaminatlon of the outer surface of the neutral
denstty fllter will not affect actual operation of
the laser, but fiim, |f severe enough, could cause
output power to drop, and dust causes diffractton
of facts which show up as distorttons of the far
fteld pattern of the output boam.

The outer surface of the neutral denstty ftlter,
accessible through the output sperture, should be
cleaned carefully 1f necessary. First, use low
veloctty dry alr to remove any loose particies.
If this falls to correct the problem, put a small
amount of alcohel on a cotton swab, shake 1t to
remove excess alcchol, and sweep tt llghtly In one
directton across the surface. The entlre surface
need not be clean, slince the output beam passes
only through the ceater of the fliter.

TROUBLESHOOTI NG

Mo Emisslon Indtcator Light

I f the laser power cord ls connscted to the proper
source of powsr and the ON/OFF switch ts tn the ON

position, but the emission {ndlcator |ight does
not turn on, check the fuse located at the rear of

the laser. |f the laser stli! does not operate,
contact vyour nearest Spectra-Physics service

center.
Emtssion indicator Lights, No Output Beam

If the beam attenuator Is In the Open position and
the emisslon Indicator lights, but the red output
beam does not appsar withln a few seconds, look at
the output aperture (DO NOT LOOK DIRECTLY INTO THE
LASER). Lock for an Indtcation of plasma excita-

-1

Ffion. It the plasma ts i+, there will be a blue
light reflecting tnstde the case. If the plasma is
li+ but there s no laser output, the tube s
defective. if there Is no Indicatlon of plasma
excltatton, check the fuse which Is located at the
rear of the laser. {f your laser Is still not
operating to published speciftcattons, contact
your nearest Spectra-Physlcs service center.

CHANGING THE PLASMA TUBE

The following sequence describes the steps neces-
sary to remove and replace the laser plasma tube.
You will need a soldering tron andPhillips screw-
drtver Yo do the Job. Replacement tubes are
avallable from Spectra-Phystcs (part #060-4),

CAUTION

Be sure you unplug the main power cord
before opentng the laser.

1 Remove the 4 screws that hold the rear cover
on the laser.

2 Pull the rear cover away from the laser
houstng. As you do so the transformer
{mounted on the cover} and the power supply
PC board wlll emerge.

3 Unsolder the red (anods) and black {cathode)
plasma tube leads from the PC board and pull
them out of the holes tn the PC board.

4 The plasma tube Is held In place by two moun-
ting blocks, each of which 1s secured by two
SCrews. Remove the screws fo release the
tube from the PC board.

5 Take the mounting blocks off the old tubs and

© siide them on the replacement tube. Be sure

+hat the O-ring, plasma tube and mounting
block halves fit snugly together.

6 Reinstalt the plasma tube assembly leaving
about 1/16" clearance betwesn the output mir-
ror and the neutral density fllter.

7 Fead the plasma tube leads through the holes
In the PC board and resclder.



8 if possible, mount the power supply/plasma 12 Slide the PC board back inte +the laser
tube assembly in a clamp that will hold it housing making sure that It ¥ravels along the
securely while you measure the output power. grooves provideds Also make sure that the
Piug the untt In and Furn i+ ON. Be anode does not touch the housing. |f you find
carefullavoid direct exposure to the emitted I+ necessary 1o bend 1+ away from the
beam and contact with exposed high voltage hous tng, be careful! It s connscted
termtnals! directly to the glass plasma tube and undue

stress may break the glass, ruining the tube.

9 If a power meter lIs available, measure the
output power and adjust to spectfications by 13 Replace the rear cover and secure with the
sliding the neutral density filter across the four mounting screwss
beam path.

14  Check the output power after the assembly is

10 You can also measure the tube current between compiete. 1f the power has dropped appre~
the anode and cathode; it should be 61 mA. ciably,. remove and reinstall the power

' supply/plasma tube assembly. Check for
it Clean the output mirror and neutral density obstructions of the beam and stresses on the
filter with methanol. assembly which may cause misalginment.
PARTS LISTS
POWER SUPPLY PC BOARD ASSEMBLY (refer to drawing  #408-529)

Unless otherwise noted all resistance values are Q1 {ohms).
Uniess otherwlse noted all capactitance values are uF {(microfarad).
Unless otherwise noted all Inductance values are H (Henry).

Item # Sch Ref # Part # bescriptton
1 408-317 Model 155 PC Board
2 Q100 4804=-1010  Translstor MJE3439
3 CR100, 101
102,103 4802-0390 Dilode
4 103,104,105 1505-0660  Capacltor 10 500V Electrolytic
5 C100,101,106 1504-0100  Capacltor 500 pF 6kV Disk
6 Ri04 4708-0500 Reslstor 33k 2W 10%
7 R100, 101 4707-0620 Reslstor 330k 1W 10%
8 R102 4707-0940 Resistor 300k W 5%
9 RIC3 4706-0500 Reslistor 33k 1/2W 10%
10 R1G5 4706-0420 Resistor 6.8k 1/2W 10%

k-2
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CUSTOMER SERYICE

we take great pride in ‘the
durabti ity of our producfs. Conslderable emphasts
has been placed on contro\led manufacturing
methods and qualtty control throughouf the manu~
facturing processs. pesplte tnls fact, ins#rumen+s
do bresk down tn operattons we feel that our
tnstruments have favorable sarvice records COm”
pared o compet tttve produc?s and we hope to
demonstrate, long rum that we prov\de
above-average service 1O our customers—-nof only
in provtdtng the best equ\pmen? tor the money,
but, 0 addittion, service taciitties tpat get your
\nsfrumen+ pack info actton as soon as posstb\e.

AT Spec?ra-?hyslcs,

Spectra—PhVSICS maintalns major service centers in
the Unlited gtates, Furope and Japane Addition
atly, there are t1eld service offices n major
untied states cltless catl the nearest service
cenyer oF tteld service offtce for asslistances

Repiacemen% parts should be ordered directly from

Specfra-Phys\cs. For ordering ©F shipping {n-

lnsfrumen+ mode and sertal puUMber S+
gervice data or shipping lnsfruct\ons Wity be
promptly supplleds

WARRANTY

Unless otherwlse spec\fied, all Specfra—?hys\cs
produc#s are warranted 1o he free from dofects In
workmanship and materials for one year from the
date of shipments Specfra-?hyslcs will repalr o
replace {nstruments ghich prove Yo be defective
during the warranty perlod without charges The
obitgation ot Spec#ra—Physics {s 1imited to such
repalr, and does not extend 1O consequen#ia\
damages»

simple maladjusfmen#s or unclean optlcs are fre-
quent causes of poor 1nstrument performance or
fatture and 2re excluded from warranty coverages
A service charge will be assessed tf an tnstrument
which, when shipped to Spectra—?hysics for war—
ranty repatr, ¢a0 be returned 1o Operaftng condi-
tton by routine cleaning ©F adjusfmen+.

RETURN OF THE | NSTRUMENT FOR REPAIR

contact your nearest Specfra—Phys!cs fleld sales
otfice, service center, oF jocal distriputor for
shipping instructions, and forward the tnstrument
prapa\d to the destination tndicated. special
Spec+ra-Phys!cs packing boXes destaned YO securely
hotd tnstruments during shipment should be useds
1§ shipping boxes nave peen lost & destroyed, WO
recommend +hat you obtaln a new one, for a pominal
charge, from Spec*ra-Phys\cs. Spec+ra—PhystCS will
only return tastruments In Spec?ra-Physics‘ con~
talnerss

SERVICE CENTERS

WESTERN UNLTED STATES

Spec*ra-Physlca, inc Tel: (419) 961~25%
L aser Products pivision %2550

1250 West Mtddlefleld Road Wi (9107 37969/
Mountaln yiew, CA 94042 Telexi 348488
CASTERN UNI TED STATES

Spec?ra—Phystcs, Inc Tel (HJ): (201} g5 1-0]
366 Se Rando\phvi\le Rd {other) ! (g00) 631=9
piscataway, N 0B854 X (710) 997-9
CENTRAL UNTLED STATES

Spectra-Phystcs, inc. Tal (TR (713} 688~
5201 Ml#chel\da\e Ste {other): (800) 231~
sutte A-12 THX: (910} a81-

Houston, TA 77092

ENGLAND

Spec*ra—?hys!cs, Ltde Tel: 41-0727-
17 Brick Knol) Park

St. Albans,

Herts, ALY SUF

England

(Conf\nued)



BENEL Ux COUNTRIES

Specfra-Phys!cs, B.v. Tel: (040) 814555
Prof. pp, Drogelolaan
Pu0.B. 2264 Telex: 51668

5600 o Etndhoven
The Ne?herlands

FRANCE

Specfra—Physfcs SARL
Avenue de Scandtnavig
ZvAe de Courfaboeuf
B.P, 28

91941 Lag UHs Cedex
France

Tel:33 (g) 907-99-5

Telox: 691183

WEST CERMANY

Specfra-Physlcs GMBH Tal: 49-06!51-7080
Sfamenssfrasse 20
D-61g0 Darmsfadt—Kranichsfe!n Telox: 0419471

West Germany
SHITZERL AND
Specfra-PhysIcs AG, Tel; 4|~061—54—!1-54
Schwe!zergasse 39

4054 Base!
Swifzerland

Telax; 064335
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JAPAN

Specfra-Physfcs KiK. Tet: (03) 710=-9711
Service Center

t~1-2 Hfgashfyama 5F
Maguro-ky

Tokyo 153

Japan

Telex: 246-697¢6

CANADA, LATIN AMERICA, PACIFIG REGloN
Specfra-Physlcs Intr) Tel: (408) 946-5080
3333 Nor+h First Street

San Jose, ca 95134 Telox: 357-460

FIELD SERVICE OFFICES

ALBUQUERQUE AREA Tel: (800) 227-8054

BOSTON AREA Tel: (800) 631-5693

CHICAGO AREA
Specfra—Phystcs, inc Tel: (312) 956-0882
415 Wost Golf Road

Sulte 47 THX: (910) 687-282¢
Ar !l tngton Helghts, 11 60005

Los ANGELES AREA Tel: (714) 730-3592

WASH!NGTON, D«Cu AREA Tel: (800) 631-5693




PLASMA TUBE-POWER SUPPLY ASSE%lX’(refer t+o drawing #408-528)

tnless otherwise noted all reststance values are Q (ohms) »
Unless otherwise noted all capacitance values are HF (microfarad)
Unless otherwise noted all jnductance values are H {Henry) .

pescription
Power Supply PC Board

part #
i 408-529
2 060~0004 060-4 Plasma Tube
3 404~650 plasma Tube Mount
4 408-363-2 Pad

] 420~-579 Filter Assembly
6

7

8

9

item # gch Ref #

408-363~1 Cathode support rad

2504-0980 oring
7111-040% panhoad Screw 4-40x5/16

8201-~0412 Capscrew 4=-40x3/4 Ld

10 2801-0010 £iat Washer #4
i1 7207-0200 Locktite #222
12 3207-0340 Locktite #496
i3 0007-04T1 Kepnu? 4-40



REAR PANEL ASSEMBLY (refer to drawing #420-581)

Unless otheryise roted af| Capacitance values are HF {mlcrofarad),
Unless otherwise noted all inductance values are H {Henry),

Item # Sch Ref # Part #

Beseriptian

1 410-334

2 408-357

3 6004-0020
4 420-202

5 3103-0260
6 2109-0010
7 2503-0820
8 408~362

g 2103-0170
0 2808-0480
it 2808-0490
2 2801-0190
13 6004-0100
14 6010-0090
15 3105-0160
i6 6003-0080
17 5101-0080
i8 5101-0070
19 6003-0400
20 3902-0190
23 2804-1300
24 423-034

25 3105-0170
26 4802-0830

Reer Panal 100 v
Rear Pana| 115 V220 v
Red Wire #22 sooy
Multiple Primary Transformer
Stide Switch

Fuse Holder

Straln Reftef
Transformer Cushion
Terminal Lug So)der
Rivet 3/32x3/15 Lg
Rivet .158x.383 Lo
Washer

Black Wire 22 ¢a

Bare Wire 22 ga

Black Shrink Slesve
Power Cord

Fuse 1/2A 250v 3p0
Fuse 1/4A 250v sp0
Power Cord 220y

Pliot Lamp Assembly
Tinnerman Nyt
Incandescent Lamp
Teflon Tubing

Olode 1N4004



MODEL 159 FINAL ASSEMBLY (refer to drawing #408-531)

Unless otherwise noted all resistance yalues are Q (ohms) .
unless otherwise noted all capaclitance vatues are uf (microfarad).
Unless otherwise noted all inductance values are H (Henryl.

pescription
Plasma Tube-Power

sch Ref # part #
1 408-528 Supply Assembly
2 420-581-1  Real panel Acsembly 119 ¥

3 420-588 Notched Housting

4 420~549 Shutter Assembly
6

1

8

Lyem #

1406-0410 rubber Stick-on Bumper
7411-0406 gelt Tapping SCToW A-40%3/8
420-581-2  Rear panel Assembly 220 V

9 47060500 Reststor 33k 1/2W 10%

11 6011-0670  Tyrap

15 408~757 optical Mount

8 420-581-3  Rear panel Assembly 100V

4-9






SPECTRA—PHYS!CS |NSTRUCTION MANUAL — PROBLEMS AND SOLUTIONS
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