)

S Spectra-Physics

MODEL 155. 155A & 155C
HELTUM-NEON LASER

Instructton Manual

LASER PRODUCTS DiVISION

1250 W. Middlefield Road, Mountain View, CA 94042-7303
Stemensstrasse 20, D-6100 Darmstadt-Kranichsteln, West Germany

Part Number 230000-058A (revised 2/83)



FOREWORD

This Instructfon manual fIncludes the Models 155, 155A and 155C. These models are ldentical products in
operattion and generate output power of less than 1 mW, the only power range approved by the Bureau of
Radlologfcal Health for educational or demonstration purposes. The Model 155A, unlike the Models 155 and

155C, Includes a 1" - 32 threaded accessory bezel for mounting of spectal optics and a 1/4" - 20 mounting

bracket for supporting the laser on a standard optical post. The 155C 1s specifically approved for Import
fnto Canada, and affixed with a Canadlan Radlation Warning Logotype, as shown In this manual (see Laser
Safety).

‘(\‘

(



N

FIGURE A: Model

155 Hel tumFNéon Laser
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| NTRODUCTI1ON

The name LASER s actually an acronym which stands
for Light Ampitfication by Stimulated Emissfon of
Radiation. Although this describes the production
of laser light to the sclentist, most people
desire a more thorough explanation. In order to
understand the operatton of the laser, 1t fs first
necessary to understand how light is produced from
electronse.

In all atoms, electrons usually occupy well-defined
orbits around the nucleus. Although these elec-

+rons can be exctted to higher energy states, they

will eventually fall back Into thelr normal or

ground state; when they do, they emlt radlation.

| f the dtfference between the exclted state and the
ground state ts within certaln 1imits, the radfa-

tion ts visible as light. Thls change in state is

called an energy transition, and the radiation

from a single transitton 1s called a photon.

In a conventional lfght bulb,
excited by an electric current. The transition back
to the ground state Is random, and photons are

emitted fn all directfons = each with a different

frequency, phase, and energye.

tungsten atoms are

GAS BALLAST

£

We get laser action when many electrons make the
same energy transition at the same time. This can
occur when many of the same kind of atoms are
excited tn a small area. Then when one transition
occurs, and a photon fs emitted, the photon fIs
}ikely to colltde with another excited atome This
colltston produces two photons which are |ike
twins, fdenttical tn frequency, phase,
energy, and direction. When this happens on a
large scale, laser light 1s produced.

they are

in a Helium-Neon laser, the desired transition oc-

curs tn the Neon atoms. The Hellum helps to excite
the neon. An electric current passed through the

laser tube eastly excltes the helium atoms; when

these colllde with +the Neon atoms, energy Is

fransferred, and the Neon atoms are left excited.

By enclosing the gas In a sealed tube with mirrors
on both ends, the photons released In neon energy
are roflectod back and forth. These
photons colltde with other excited neon atoms and
more photons are released. These collislons bufld
up unti} there Is a conttnuous flow of photons
producing a very Iintense beam of coherent light
along the axts of the tube.

+ranst+tons

CATHODE
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HIGH VOLTAGE

Model 155 Plasma Tube




To get the beam out of the laser tube, one of the
mirrors 1s partfally transmitting; while it ref-
tects most of the light back, It lets a small por-
tlon through; this Is the beam you see (Figure 1).

The baslc principles of laser operatfon were pre-
dicted by Schawlow and Townes In 1958, and fn 1960
the flrst operating laser was developed. Shortly
after that, Spectra-Physics was organized ‘o pro-
duce lasers for commercial use. in 1962 our first
laser was offered to the public.

Sfnce that time, thousands of Spectra-Physics
lasers have been sold for applicatfons ranging
from aligning storm and sanitary draln pipes to
teaching optics In sclence classes. Light from
our lasers has been bounced off the moon, used for
eye surgery, and used to measure the helght of
ocean wavess Your laser, although of low power,
exhlbits the same propertfes that made these
applications possible.

There have been many storfes fn the popular press
regarding spectacular application of laser light -
about how It can drill holes in dlamonds and
vaporize metals. Although very powerful ruby and
Carbon Dioxide lasers can be used for these pur=-
poses, thfs Helfum=Neon laser Is quite different.
I+ produces one-half of one-thousandth of one watt
(0.0005 watt)s You can work with f+ with absolute
safety to your skin and clothes.

the laser,
{Tght sourco;
you never stare directly Into the laser beam or
posftfon 1t such that others may look dfrectly
Into 1t.

Nevertheless,

tntonce

ltke the sun, {s an
common sense difctates that

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

Laser light differs from ordfnary iight fn several
important and useful respects.

1-2

The laser beam fs highly collimated. That (s, the
beam spreads very |ittle after belng emitted from
the laser tube; ft+s divergence is low. A conven-
tlonal I1ght bulb emits light In all directions,
and fts energy 1s qulckly dissipated. However,
laser light can be directed In a narrow beam for
great distances. As the beam leaves the laser i+
Is about 1/16 fInch In dlameter; 20 feet away, It
witl have spread to only about 1/4 Inch.

Laser iight fs also very fIntense. Because of the
low divergence and small spot sfze, +he direct
beam from your 0.5 mtiltwatt (0.0005 watt) laser
Is more Intense than the light from a 100 watt
light bulb; you can see the spot from the laser
beam even with the lights on. Light Intensity fIs
measured fn terms of power per unit area. Your
laser produces 0.5 mW of radlant power over an
area of about 2 square m!llimeters; this fs an
Intensity of 0.025 watts/cm?. For compar fson the
Intensi1ty of the sun s about 0.135 watts/cmZ.

While the Ifght from the sun Is more Intense, 1+
Is made up of many different colorse The primary
tight from your laser, however, Is monochromat Ic,
or made up of one single color - bright red. |+s
wavelength Is 632.8 nanometers (0.0000006328
meters). Because of thls, you will still see the
red spot produced by the laser beam even In bright
sunifght. The monochromatic nature of laser light
can be llkened to the single frequency of a tuning
fork or an electronic sine-wave generator.
Although the primary }ight output of your laser fs
at 632+8 nm, fThere Is also noticeable discharge
light In the blue and green wavelengths, a charac-
teristic of He~Ne lasers.

Besldes being monochromatic, laser lfight Is cohe-
rent. Thls means that, In additfon to having only
a single wavelength, all the light at a particular
pofnt In the beam at a particular Instant In +Ime
also has the same phase, amplitude, and direc-
tfon. The low divergence of the laser beam Is
largely a result of Its coherence and the con-
structfon of the laser tube itself.

o/
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SPECIFICATIONS

Output Power

Wavelength

Plasma Tube

Spatlal Mode

Polarization

Longltudinal Mode Spacting (c/2L)
Beam Dlameter, at 1/e? polnts
Beam D1veryence

AmplTtude Nofse (1 kHz to 100 kHz)}
Amplitude Ripple (10Hz to 1 kHz)
Long Term Power Drift (12 hours)
| nput VoHage1

Power at Turn—-on

Warm=up Time to Full Power
Operatling Temperature

Storage Temperature

Power Requlrement

weight

Dimensions 155 & 155C

Dfmensfons 155A

BRH Class

1-3

04 MW = 0.76 mW
63248 nm, Visible red
060-4

TEMyo

random

550 MHz

0.9 mm

140 wrad full angle
0.3% rms

0.5% rms

245%
100/115/220£10% VAC 50/60 Hz
0+35 mW

15 minutes

10 to 40°C

-20 to 60°C

22 W

148 Kg

67x88x253 mm
84x88x400 mm

1
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LASER SAFETY

Please read this sectfon of the manual carefully
before fnstalling or operating your laser.

The protective housing of this laser product fs not
fntended to be removed by the user. |t Is recom-
meded that any mafntenance or service requiring
access to the iInterior of the laser be performed
only by a Spectra-Physics representative.

in this manual
installation and operation of your

Follow the instructions contained
for proper
lasers

Use of protective eyeware or other protective

procedures in the use of this product depends on

the conditions of use, visual function required,

and type of user product. |In the United States,

consult user standards of the American Nationatl

Standards Institute (ANSI), the American Conference
of Governmental Industrial Hyglenists (ACGIH), or

the Occupational Safety and tlealth Act (OSHA) for

guldance.

WARNING —~ HIGH VOLTAGES

This laser product contains electrical
circuits operating at high voltages.
These voltages can be deadly.

WARNI NG

At all times during installation, opera-
tion and maintenance of your laser,
avoid all unnecessary exposure to laser
or collateral radtation! in excess of
the accessible emission limits listed in

the Federal Register, Volume 40, No.
148, July 31, 1975: Tables I-A, 1-B, 1-C
and 111,

CAUTION

Use of controls or adjustments or per-
formanco of procedures other than those
specified herein may result in hazardous
radiation exposure.

Spectra-Physics manufactures many different
lasers. Their maximum radiant powers vary from a
few microwatts to tens of watts. Lasers producing
higher output powers normally present a poten-

2-1

flally greater safety hazard. Laser users should
be especfally careful wlth lasers which produce
pulsed or Invisible oupute The followlIng general

laser safety precautions are especlally Important.
SAFETY RECOMMENDATIONS FOR LASER USE
1 Never look directly into the laser beams

2 Set up experiments so the laser beam Iis
elther above or below eye level.

MAINTENANCE STEPS NECESSARY TO KEEP THIS LASER
PRODUCT IN COMPLIANCE WITH 21 CFR 1040.10 AND
1040.11

This laser product complies with Title 21 of the
United States Code of Federal Regulations, Chapter
|, Subchapter J, Parts 1040.10 and 1040.11, as
applicable. To maintain compliance with these
rogulations, once a year, or whensver the product
has been subjected to adverse environmental condi-
tions such as fire, flood, mechanical abrasion,
solvent spillage, etc:

1 Check to see that all features of the product
listed on +the radiation control drawing in
this section (emission indicators, beam
attenuators, etc.) are functioning properly
and all required labels are firmly in place.

2 Verify that, when the laser productr Is oper-
ated, a visible signal Is provided during
emission of accessible laser radiation in
excess of the accessible emission limits of

Class 12,

3 Verify that the beam attenuator is capable of
prohibiting access to laser radiation in
excess of the accessible emission limits of
Class 12,

!Co||a+eral radiation is "any electronic product
radiation, except laser radiation, emitted by a
laser product as a result of or necessary for the
operation of a laser incorporated into that pro-
ducte" (21 CFR 1040.10(b) 9)

20,39 microwatts for CW operation where output is
limited to the range of 400 to 1400 nme
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MONTH YR
mooeL___ 185 sn__

THIS LASER PRODUCT COMPLIES
WITH 21 CFR 1040 AS APPLICABLE

MADE IN US.A.

Certification Label

GAUTION

LASER RADIATION
DO NOT STARE INTO BEAM

HELIUM-NEON/ .95 mW
CLASS 11 LASER PRODLICT

Warning Logotype

LASER RADIATION
IS EMITTED FROM
THIS APERTURE

AVOID EXPOSURE

Aperture Label

~

TENTION-RADIATION LASER

*

(w

. 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

WAVELENGTH DIAMETER DIVERGENCE
632.8nM -9mm 1.0mRad

423-694

Canadian Warning Logotype

FIGURE D: Mode! 155 Warning Labels
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Model 155 Laser Radiation Control Drawing

DRAWING KEY

Laser Safety Feature

Location

Certification and Identification Label
Warning Logotype Label

Aperture Label

Canadian Radiation Label

Laser Radiation Emission Indicator
Beam Attenuator

1

0N WN

FIGURE E: Radlation Control Drawing
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INSTALLATION & OPERATION

UNPACKING

The Mode! 155, 155A and 155C lasers are carefully
packed for shtipment. IF THE PACKING CONTAINER iS
DAMAGED, HAVE THE SHIPPER'S AGENT PRESENT FOR
UNPACKING. Unpack the untt carefully and save the
padding and contatner In case the unit must be
returned for matntenance or service.

INSPECTION

The Model 155, 155A and 155C laser should be
tnepected as soon  as  posslhle after t+ ts
recetvede Look for dents, scratches, or other

evidence of damage. |f you observe
tmmedtately ftle a clalm agalnst the
nottfy your nearest Spectra-Physics
t+ive. Spectra-Physics wlll arrange
without watting for clatm settlement.

Physics' tnvolce Ts stlil due and payable.

any damage,
carrter and
representa-
for repalr

Spectra-

MODEL 155, 155A AND 155C COMPONENTS

The Model 155/155A/155C
following major components:

laser conststs of the

Plasma tube (see Figure 1)

Power supply

Protective housing

ON/OFF swi+ch

Beam attenuator

Laser radtatton emmisston tndicator
Power cord

0O O O 0 0 0 O

OPERATION

Operatton of the Model! 155, 155A and 155C laser
Isstmple and stratghtforward.

1 Potnt the laser toward a dull surface In a

dtrectton that wtll not Intercept anyone's
1ine of vistons

2 Remove the tape covertng the output
aperture. When the laser Is not in use, It

Is advisable to replace the tape to avoid
contamination of the outside surface of the
neutral denslty filter by dust.

3 Leave the beam attenuator tn the CLOSED
posttion.
4 Connect the power cord to a 115 V 50/60

Hz receptacle (220 V for European models).
Ltne varlations of up to 10% are tolerable,

but they may cause some vartatton of output
power .«

NOTE

The tnput power cord has a 3-pronged
pluge To avold a posstble shock hazard,
the gound prong must be connected to
earth ground.

5 Turn the ON/OFF switch to ON.

6 The emisston tndicator should llight, tnditing
that power has been applied to the laser.

7 Move the beam attenuator to the OPEN post-
tione.

8 A thin red beam of light should be coming
from the output aperture of the laser. If the
red output beam does not appear within a few
seconds, go to TROUBLESHOOTING.

ATTACHMENT AND ALIGNMENT OF ACCESSORIES (MODEL
155A ONLY)

Vartous optlcal accessortes (e.ge., telescopes) be
used with your Model 155A. A bezel has been
attached to the front of the laser on which to
mount such accessortes, and was tapped with a UNEF
2B thread for standard mounttnge To attach an
accessory, screw t+ tnto the mounting hole the
bezel.

After attachment, you may need to alfgn the acces-
sory wlth +ho plasma tube. Use the 5/64"
wrench supplted with your laser to loosen set-
screws near the accessory mountfng hole (one on
each stde)s Thts will allow constderable hort-
zontal and vertical movement of the accessorye.
When proper allgnment occurs, tighten the Allen

hex

SCrewse.




MOUNTING THE LASER (MODEL 155A ONLY)

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

CIRCUIT DESCRIPTION
WARNING - HIGH VOLTAGES

This laser product contains electrical
circuits operating at high voltages.
These voltages can be deadly.

Input power 1Is transmitted through the line cord,
fuse F100, and ON/OFF switch S100 +o high voltage
transformer T100, alen lighting the {ncandescent
emission indicators High voltage transformer T100
primaries are connected in series for 220 V opera-
tion or in parallel as shown for 115 V operation.
Taps 2 and 5, rather than 3 and 6, are used for
100 V operation.

The secondary of T100 provides 1245 VAC across
terminais 1 and 2. This Is rectified by half-wave

1 Fo€ 220V CONNECT
6 0 LINE
3w 4
S/00-2 70
2700 FEOM & 70 G,

2. FAP 100V COMNECT
/0 TO Slo0-2
Ero85 70 LINE
2100 FEOM 470 5,

diode rectifier CR100 producing a peak (no load)
voltage of 1700 VDC, filtered by R-C filter
network capacitors C103, C104, C105, and resistors
R100, R101, R102, and R103.

When the Mode! 155, 155A and 155C is initially
turned ON, +he plasma tube, whose anode is connec-
ted to point A and cathode to point C, s not
fonized and therefore not conducting. An initial
high voltage is required to ionize the gas in the
plasma tube. This high voltage Is provided by the
start boost circuit consisting of capacitors C100,
C101, C106 and diodes CR101, CR102, and CR103.
The start boost clircuit 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 point A (thc anode of
the plasma tube) is about 3000 + 1700 volts = 4700
voltse This voltage appears as a short pulse and
voltage decreases as the tube conducts. Voltage
across the plasma tube under normal operating con-
ditions 1Is about 1000 VDC. Additional components
of the circult are ballast reststor R104, current
regufating transistor Q100, and current sampling
resistor R105.
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= Y ez I
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A it 4 ey Yw
220,444 T Yew |
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FIGURE F:

Mode! 155 Schematic Diagram
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MALNTENANCE

The Mode! 155, 155A and 155C laser Is not normaily
expected to require maintenance. The laser mirror
surfaces are Inslde the glass plasma tube and so
are not subject to contamination and cannot be
cleaned. |t Is possible that the outer surface of
+he neutral density fllter could evenutally become
contaminated by dust, surface ftim, or other
foretgn matter. It Is unltkely that contamination
would make 1+s way to the outer surface of the
output mirror. |t Is recommended that the beam
attenuator be closed when the laser ts not tn use.
This wtll prevent most contamination.

Contamtnatton of the outer surface of the neutral
density ftiter wtll not affect actual operation of
the laser, but fiim, If severe enough, could cause
output power to drop, and dust causes dtffractton
effects which show up as distorttons of the far
fteld pattern of the output beam.
The outer surfece of the neutral denstty ftlter,
accesstble through the output aperture, should be
cleaned carefully 1f necessary. First, use low
veloctty dry atr to remove any loose particles.
If thts falls to correct the problem, put a small
amount of alcohol on a cotton swab, shake 1t to
remove excess alcohol, and sweep it lightly In one
directton across the surface. The entlre surface
need not be clean, since the output beam passes
only through the center of the fllter.

TROUBLESHOOTING

No Emtsslon Indtcator Light

If the laser power cord ts connected to the proper
source of power and the ON/OFF switch ts in the ON

posttton, but the emissfon Indtcator Ilght does
not turn on, check the fuse located at the rear of

the laser. 1f the laser stlll does not operate,
contact your nearest Spectra-Phystcs service
center.

Emtsston Indicator Lights, No Output Beam

I f the beam attenuator s in the Open position and
t+he emtssion Indicator iights, but the red output
beam does not appear within a few seconds, look at
the output aperture (DO NOT LOOK DIRECTLY INTO THE
LASER). Look for an indtcatton of plasma exclta-

L-1

tton. |f the plasma ts Itt, there wtll be a blue
l1ght reflecting tnstde the case. If the plasma ts
I1+ but there 1Is no laser output, the tube fIs
defective. 1f there is no Indlcation of plasma
excltation, check the fuse which s located at the
rear of the laser. |f your laser ts still not
operating to published spectftcattons, contact
your nearest Spectra-Phystcs service center.

CHANGING THE PLASMA TUBE

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

CAUTION

Be sure you unplug the matn 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
houstnge. As you do so the transformer
(mounted on the cover) and the power supply
PC board will emerge.

3 Unsolder the red (anode) 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 ts held tn place by two moun-
ting blocks, each of which Is secured by two
SCrewse Remove the screws to release the
tube from the PC board.

U

Take the mounttng blocks off the old tubo and
sltde them on the replacement tube. Be sure
that the O-ring, plasma tube and mounting
block halves fit snugly togethere.

) Retnstall the plasma tube assembly leaving
about 1/16" clearance between the output mir-
ror and the neutral density ftliters.

7 Feed the plasma tube leads through the holes
tn the PC board and resolder.
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If possible, mount the power supply/plasma 12 Slide the PC board back into the laser
tube assembly in a clamp that will hold i+ housing making sure that it travels along the
securely while you measure the output power. grooves provided. Also make sure that the
Plug the wunit In and turn 1+ ON. Be anode does not touch the housing. If you find
carefullavold direct exposure to the emitted It necessary to bend It away from the
beam and contact with exposed high voltage housing, be carefull I+ Is connected

terminals!

directly to the glass plasma tube and undue
stress may break the glass, ruining the tube.

If a power meter 1s avallable, measure the

output power and adjust to speciflications by 13 Replace the rear cover and secure with the
sliding the neutral density filter across the four mounting screws.
beam path.
14 Check the oufput power after the assembly is
You can also measure the tube current between complete. |f the power has dropped appre-
the anode and cathode; it should be 61 mA. clably, remove and reinstall +the power
supply/plasma tube assembly. Check for
Clean the output mirror and neutral density obstructions of the bLeam 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 otherwlise noted all resistance values are (ohms) .
Unless otherwise noted all capacitance values are uF (microfarad).

Unless otherwlse noted

Item # Sch Ref # Part #

all Inductance values are H (Henry).

Description

1
2
3

[o XN N N

- 0 ® ~

408=-317
Q100 4804~1010
CR100,101
102,103 4802-0390

€103,104,105 1505-0660
100,101,106 1504-0100

R104 4708-0500
R100, 101 4707-0620
R102 4707-0940
R103 4706-0500
R105 4706-0420

Model 155 PC Board
Transistor MJE3439

Diode

Capacttor 10 500V Electrolytic
Capacitor 500 pF 6kV Disk
Reststor 33k 2W 10%

Reststor 330k 1W 10%

Resistor 300k 1W 5%

Resistor 33k 1/2W 10%

Reststor 6.8k 1/2W 10%
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f\‘ PLASMA TUBE-POWER SUPPLY ASSEMBLY (refer to drawing #408-528)
Unless otherwise noted all reststance values are Q (ohms).

Unless otherwise noted all capacitance values are uF (microfarad).
Unless otherwise noted all inductance values are H (Henry).

| tem # Sch Ref # Part # Description

408-529 Power Supply PC Board
2 060-0004 060-4 Plasma Tube
3 404-650 Plasma Tube Mount
4 408=363=2 Fad
5 420~579 Filter Assembly
6 408-363-1 Cathode Support Pad
7 2504-0580  O-ring
8 7111-0405 Panhead Screw 4-~40x5/16

9 8201-0412  Capscrew 4-40x3/4 Lg
—~~ 10 2801-0010 Flat Washer #4

" 3207-0200 Locktite #222

12 3207-0540 Locktite #496

13 0007-0477 Kepnut 4-40



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

Unless otherwlise noted all resistance values are  (ohms).
Unless otherwise noted all capacitance values are uf (gicrofarad).
Unless otherwise noted all Inductance values are H (Henry).

|tem # Sch Ref # Part #

Descripttion

1 410-334

2 408-357

3 6004-0020
4 420~202

5 5103-0260
6 2109-0010
7 2503-0820
8 408-362

9 2103-0170
10 2808-0480
11 2808-0490
12 2801-0190
13 6004-0100
14 6010-0090
15 3105-0160
16 6003~0080
17 5101-0080
18 5101-0070
19 6003~0400
20 3902-0190
23 2804-1300
24 423-034

25 3105-0170
26 4802-0830

Rear Panel 100 V
Rear Panel 115 V/220 V
Red Wire #22 600V
Multipte Primary Transformer
Sltde Switch

Fuse Holder

Stratn Reflef
Transformer Cushtion
Terminal Lug Solder
Rivet 3/32x3/16 Lg
Rivet .158x.383 (g
Washer

Black Wire 22 Ga
Bare Wire 22 Ga
Black Shrink Sleeve
Power Cord

Fuse 1/2A 250V 3AG
Fuse 1/4A 250V 3AG
Power Cord 220V
Pilot Lamp Assembly
Tinnerman Nut
Incandescent Lamp
Teflon Tubing

Diode 1N4004

4-6
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4 MODEL 155 FINAL ASSEMBLY (refer to drawing #408-531)

Unless otherwise noted all resistance values are Q (ohms).
Unless otherwise noted all capactitance values are yF (microfarad).
Unless otherwise noted all inductance values are H (Henry).

| tem # Sch Ref # Part # Descripttion
~ 1 408-528 Plasma Tube~Power Supply Assembly
2 420-581-1  Rear Panel Assembly 115 V
3 420-588 Notched Housing
- 4 420549 Shutter Assembly
6 1406-0410  Rubber Stick-on Bumper
7 7411-0406  Self Tapping Screw 4-40x3/8
8 420-581-2  Rear Pane! Assembly 220 V
9 4706-0500 Reslstor 33k 1/2W 10%
" 6011-0670  Tyrap
— 15 408-757 Opttcal Mount
18 420~581-3  Rear Panel Assembly 100V
Vo
/“
~~

L-9




(

(

p—



)

3

CUSTOMER SERVICE

At Spectra-Physics, we take great pride in the
durability of our products, Considerable emphasis
has been placed on controiled manufacturing
methods and quality contro! throughout the manu-
facturing process. Despite this fact, instruments
do break down in operation, We feel that our
instruments have favorable service records com-
pared to competlitive products and we hope to
demonstrate, in the long run, that we provide
above-average service to our customers--not only
in providing the best equipment for the money,
but, in addition, service facilities that get your
instrument back into action as soon as possible,

Spectra-Physics malntains major service centers in
the United States, Europe and Japan, Addition-
ally, there are fleld service offices in major
United States cities, Call the nearest service
center or field service office for assistance,

Replacement parts should be ordered directly from
Spectra-Physics, For ordering or shipping in-
structions or for assistance of any kind, contact
your nearest sales office or service center and
give the Iinstrument mode! and serial numbers,
Service data or shipping Iinstructions will be
promptly supplied,

WARRANTY

Unless otherwise specified, all Spectra-lhysics
products are warranted fo be free from defects in
workmanship and materials for one year from the
date of shipment, Spectra~Physics will repair or
replace instruments which prove to be defective
during the warranty period without charge, The
obligation of Spectra-Physics is limited to such
repair, and does not extend to consequential
damages.

Simple maladjustments or unciean optics are fre-~
quent causes of poor Instrument performance or
failure and are excluded from warranty coverage,
A service charge will be assessad if an instrument
which, when shipped to Spectra-Physics for war-
ranty repair, can be returned to operating condi-
tion by routine cleaning or adjustment,

RETURN OF THE INSTRUMENT FOR REPAIR

Contact your nearest Spectra-Physics field sales
office, service center, or local distributor for
shipping instructions, and forward the instrument
prepaid to the destination indicated, Special
Spectra-Physics packing boxes designed to securely
hoid Instruments durling shipment should be used,
If shipping boxes have been lost or destroyed, we
recommend that you obtain a new one, for a nominal
charge, from Spectra-Physics, Spectra-Physics will
only return instruments in Spectra-Physics! con-
tainers,

SERVICE CENTERS

WESTERN UNITED STATES

Spectra-Physics, Inc Tel (CA): (415) 961-2550
Lasor Products Division (othor): (800) 227-8054
1250 W Middlefield Road TWX: (910) 379-6941
Mountain View, CA 94042 Telex: 348488

EASTERN UNITED STATES

Spectra~Physics, lInc Tel (NJ): (201) 981-0390
366 S Randoiphville Rd (other): (800) 631-5693
Piscataway, NJ 08854 TWX: (710) 997-9506

BENELUX COUNTRIES

Spectra-Physics, B,V. Tel: 31(40)451855
Prof. Dr, Drogelolaan Telex: 51668

P.0.B., 2264

5600 CG Eindhoven

The Netherlands

CANADA, LATIN AMERICA, PACIFIC REGION
Spectra-Physics infrtl Tel (CAY: (415) 961-2550
1250 W Middlefield Road (other): (800) 227-8054

Mountain View, CA 94042 Telex: 348488
TWX: (910) 379-6941

(Continued)




ENGLAND

Spectra-Physics, Ltd,.
17 Brick Knoll Park
St. Albans,

Herts, AL1 5UF
England

FRANCE

Spectra-Physics SARL
Avenue de Scandinavie
Z,A, de Courtaboeuf
B.P. 28

91941 Les Ulis Cedex
France

JAPAN

Spectra-Physics K.,K,
Service Center

1-1-2 Higashiyama S5F
Meguro=Ku

Tokyo 153

Japan

SWITZERLAND

Spectra-Physics A,G,
Schweizergasse 39
4054 Basel
Switzeriand

WEST GERMANY

Spectra-Physics GMBH
Slemensstrasse 20

D-6100 Darmstadt-Kranichstein

West Germany

Tel:
Telex:

fel:
Telex:

Tel:
Telex:

Tel:
Telex:

Tel:
Telex:

44(727)30131
23578

33(6)907-9956
691-183

81(3)7109711
781-246-6976

41(61)541154
64335

49(6151)7080
419-471

FIELD SERVICE OFFICES

ALBUQUERQUE, NM

BOSTON, MA

CHICAGO, 1L

DAYTON, OH

HOUSTON, TX

LOS ANGELES, CA

WASHINGTON, DC

Tel:

Tel:

Tel:

Tel:

Tel:

Tel:

Tal:

(800)

(800)

(800)

(800)

(800)

(415)

(800)

227-8054

631-5693

631-5693

631-5693

631-5693

961-2550
x2550

631-56903
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SPECTRA-PHYSICS INSTRUCTION MANUAL - PROBLEMS AND SOLUTIONS

We have provided this form Yo encourage you To Tell us about any difftculties you have experienced [n using
your Spectra-Phystcs instrument or tts Instructton manual - problems or errors which dtd not require a call
or formal letter to our Customer Service Department, but which you feel could be remedted by actton on our
part. Wo are aiways tntorested tn Improving our products and manuals, and we apprectate any tnformatton
you can gtve us. Thank you.

FROM:

Company or Institutton

Department Attn:

Address

Clty State_ Zip
Country

I nstrument Model Number Sertal Number
PROBLEM:

SUGGESTED SOLUTION(S):

MAIL TO:

Spectra-Physics, Ince.

Laser Products Diviston Technical Publlcattons
1250 W. Middlefleld Road M/S 2=10

Mountatn Vtew, CA 94042
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