| et -=A.

HUGHES

I
|
|
|
" . e e = ————
HUGHES AIRCRAFT COMPANY

S ) <. . INDUSTRIAL PRODUCTS DIVISION
CARLSBAD. CALIFORNIA

. Operating Instructions

- Hughes Series 3000
i HELIUM-NEON LASER SYSTEMS
|




INTRODUCTION

Thank you for your purchase of a Hughes Series
3000 Helium-Neon Laser System.

We believe you will find this system to be of the
highest quality and reliability available. To ensure
that you have no difficulties, please read this
short manual before applying power to your new
system.

Hughes Series 3000 Helium-Neon Laser Sys-
tems consist of selected laser heads with matched
regulated power supplies. The laser heads feature
a proprietary hardseal construction for environ-
mental protection under adverse conditions and
to provide long storage life. Extra ruggedness is
achieved through cold-cathode coaxial construc-
tion — a patented concept developed by Hughes.
The power supplies incorporate total fault protec-
tion circuitry and feature feedback regulated start
voltage.

CAUTIONARY NOTES

Your Hughes helium-neon laser system is listed
in this manual according to model number. Speci-
fications, characteristerics and dimensions for all
Series 3000 model numbers are provided. Each
laser undergoes a minimum of 48 hours burn-in
prior to shipment. Units are then tested for power
output, beam quality and output power stability.

Each system is warranted against defects in
materials and workmanship as well as failure to
meet operating specifications. The warranty ap-
plies when the system is operated within the envi-
ronmental parameters set forth in this manual.
The selected laser head should be used only with
the power supply specified.

CAUTION:

Do not allow laser beam or reflected laser
beam to enter the eye. Care should be taken
to avoid any direct or reflected exposure to
the beam. '

CAUTION:

Do not touch ends of HV connector im-
mediately after the laser has been operated.
Although the electric charge stored in the

laser head begins to decrease as soon as the
power supply is switched off and discon-
nected, sufficient charge remains up to five
minutes after disconnection to cause an
unpleasant shock. .
After disconnecting, place a conductor

across the exposed terminals of the laser
head to dissipate the charge.

Specifications contained herein are subject to change without notice.



Al

MODEL NUMBERS A T Power | Operating
HUGHES SER|ES 3000 LASER System Laser Head Minimum Output Power Supply* Current

SYSTEMS ' 3000H | 3209H-C | 0.3 mW Random Polarization | 4000 | 4.5mA
3009H-P | 3209H-PC | 0.3 mW Linear Polarization 4000 4.5 mA
The following matched laser . 3021H 3221H-C | 1.0 mW Randorn Polarization 4020 6.5 mA
heads and power supplies are cer- 3021H-P | 3221H-PC | 1.0 mW Linear Polarization 4020 6.5 mA |
tified to Bureau of Radiological 3022H 3222H-C 2.0 mW Random Polarization 4020 6.5mMA
3022H-P | 3222H-PC | 2.0 mW Linear Polarization 4020 6.5 mA

Health (BRH) laser safety standards.

Laser head model numbers listed 3023H 3223H-C 3.0 mW Random Polarization 4010 7.0 mA
. s 3023H- 223H-P . W Li izati R

should be used only with the in- P 3223H-PC | 3.0 mW Linear Polarization 4010 7.0 mA
. 3024H 3224H-C 4.0 mW Random Polarization 4020 6.5 mA
dicated power supply. _ 3024H-P | 3224H-PC | 4.0 mW Linear Polarization 4020 | 65mA
3025H 3225H-C 5.0 mW Random Polarization 4020 6.5 mA

3025H-P 3225H-PC | 5.0 mW Linear Polarization 4020 6.5 mA

3027H 3227H-C | 7.0 mW Random Polarization | 4040 7.0 mA

3027H-P' | 3227H-PC | 7.0 mW Linear Polarization 4040 7.0 mA

3035H 3235H-C 10.0 mW Random Polarization 4030 9.3 mA
3035H-P | 3235H-PC | 10.0 mW Lipear Polarization . 4030 - 9.3 mA

*An "'F" suffix added to the power supply model
number denotes that it has been wired for
230 Vac operation.

'OPERATINGMINSTRUCTIONS

1. Unpack the laser head and power supply and in- 3. Connect the laser head to the power supply

O

spect them for possible damage during ship- outlet panel. ' .

ment. |f damaged, notify Hughes Aircraft Com-

* pany, Industrial Products Division immediately, -

as outlined in Warranty Return Instructions on
page 7. ‘ R '
2 Connect the power supply cord to the ap-

propriate electrical outlet. Before connecting -

the power supply, make ‘sure that the key
switch is in the “OFF” position and ensure that
the remote control connector plug is con-
nected to the rear panel outiet. The Key and-
remote connector are packaged in the power
supply shipping carton. oo

Maintenance Information

4. Activate the power supply using the key

switch. The key cannot be removed when the
switch is in the “ON” position. '

5. The pilot light will illuminate when the key lock

- switch is turned to “ON”. Operating power will
be applied to the laser following an approxi-
mate three-second time delay. '

- 8. To open laser head safety shutter, depress

spring-loaded slotted screw and turn counter-
clockwise one quarter turn.

O

The 3000 Series Helium-Neon Laser Systems assistance, contact your Hughes distributor or
contain no user serviceable parts. Disassembly of Laser Customer Service in Carlsbad, California, at
the laser head or power supply can result in ex- (619) 438-9191, Ext. 590. '
‘posure to radiation hazards and high voltage. For




SPECIFICATIONS / )

LASER SYSTEM MODEL NUMBER
Randomly Polarized 3009H 3021H 3022H 3023H 3024H 3025H 3027H 3035H
Linearly Polarized (500:1 min) 3009H-P | 3021H-P | 3022H-P | 3023H-P | 3024H-P | 3025H-P | 3027H-P | 3035H-P
OPTICAL CHARACTERISTICS '
Minimum Power Output
(mW, 6328°A,TEM,, CW) 0.3 1.0 2.0 3.0 4.0 5.0 7.0 10.0
Maximum Power Rafing (BRH)
(MW, 6328°A, TEM,,, CW) 1.0 5.0 5.0 6.5 10.0 10.0 15.0 30.0
Beam Diameter (mm @ 1/e?) 0.49 0.64 0.64 1.37 0.83 0.83 0.80 1.43
Beam Divergence (mrad) 1.7 1.3 1.3 0.7 1.0 1.0 1.1 0.6
Longitudinal Mode Spacing (c/2L) (MHz) 635 685 685 500 430 430 400 265

Amplitude Noise, rms
(30 Hz - 10 MHz)

Long Term (8 hr.) Drift
Warm-up Time
Recommended Orientation

1%
*+ 5%
5 minutes to 95% of specified power
Horizontal with labels on top

L A A

A

Yyvyy

ELECTRICAL INTERFACE REQUIREMENT

Laser Start Voltage (kvdc) 8 10 10 10 10 10 10 12
Laser Operating Voltage
(Vde) =100 1650 1730 1730 1650 2350 2350 2700 3400
Operating Current (mA) 45 02| 6.5 £0.2| 6.5 £0.2| 7.0 £0.2| 6.5 £0.2| 6.5 02| 7.0 +0.2| 93 +0.2
BRH CLASSIFICATION ) Il llle} b lilb lilb lib b lilb
OPERATING SPECIFICATIONS FOR LASER HEADS AND POWER SUPPLIES NON-OPERATING SPECIFICATIONS FOR LASER HEADS AND POWER SUPPLIES
Temperature —20°C to 50°C Temperature —40° 10 80°C
Altitude Sea level to 10,000 ft Allitude Sea level to 70,000 ft
Relative Humidity 0 to 100% (without condensation) ReLactLve Humidity 0 to 100% (without condensation)

15 g to 11 ms, 50 g for 1 ms

4000 SERIES |
POWER SUPPLY DIMENSIONS

SPECIFICATIONS

8.50 in 8.00 in .
l (216 mm) (229 mm) | * Time Delay Ignition: 3-5 seconds
° ? 0 adbin — * Mass: 7.9 Ibs (3.5 kg)

remm| ' * Frequency: 50-400 Hz
| ) — a— equency
L wevLock e ron Models 4000 through 4049 have input

EW;;’;N ot LNE GO voltage options of 115 Vac +10% or

INDICATOR 230 Vac * 15%.
5%?%%??5 120 Vac CONNECTORSHOWN The letter “F” denotes models wired

tor 230 Vac operation.
{HUGHES |
POWER SUPPLY IDENTIFICATION AND LABELING INDUSTRIAL PRODUCTS DIVISION
, , CARLSBAD, CALIFORNIA 92008 USA
All Hughes 4000 Series power supplies for operation of lasers are MFDL |
identified and labeled as shown here: MODEL[ JSER 4] .
' INPUT T [~ ]
POWER —Yors — ovc AP




LASER HEAD DIMENSIONS

,
—
MODEL 3209
PLANE OF LINEAR POLARIZATION 0.25 in 1% TURN MEGHANICAL BEAM SHUTTER
, (6 rar) SHOWN IN CLOSED POSITION — EXTENDED
¢ T1a7m e .
(35 mmm) « OUTPUT - //
| 00 TYRl 3,00 in 4.00 in,
, T @5mm) [ 7emm) [ (101 mm)
100inTYP | |, ) B
(25 mim) 40T )
{286 it A

MODELS 3221-3227

_H.V. GONNECTOR ON 6 FT COAX CABLE -~

(ALDEN 8102 M).

Ya TURN MECHANICAL BEAM SHU'I'I’ER . -
SHOWN IN CLOSED POSITION = EXTENDED

ko35 3233 CABLE POSITION ONLY
g - P TR R .

-

.C < === QUTPUT
i % W
1.00 in TYP 3.00 in B
c (25 mm) (76 mm)
1.00 in TYP__| :
PLANE OF LINEAR (25 mm)
POLARIZATION A .

O

(36 mm)

FOUR AGCESSORY MOUNTING HOLES
NO. 4-40 UNC 1.42 in = .003 in DIA B.C.

(ALDEN 8102 M)

H.V. CONNECTOR ON 6 FT COAX CABLE

RECOMMENDED

MOUNTING POSITIONS

MODEL 3235

1in x 32 THD
FEMALE

PLANE OF LINEAR
POLARIZATION

FOUR ACCESSORY MOUNTING
HOLES NO. 4-40-UNC ON 1.42 in
+ .003 in DIA B.C. (36 mm)

DIMEN. | 3221HC ~ 83%2HC | 3238H.C | 3204H.C-- 3225HC | 3227HC
SION 3221H-PC  3222H-PC 3223H-PC 3224H-PC  3225H- PC 3227H-PC
A 10.71in . 12.60in . 15.79 in ‘ " 17.22in
. v (272 mm) (320 mm) (401 mm) (437 mm)
B 3.75in 4.80 in 6.30 in 7.111in
(95 mm) (122 mm) (160 mm) {180 mm)
C 1.74in 1.74 in 174 in 174 in
(44 mm) (44 mm) (44 mm) (44 mm)

¥ TURN MECHANICAL BEAM SHUTTER

SHOWN IN CLOSED POSITION — EXTENDED

O

. ;ﬁ:~<‘ ) .2 6:! N ed guthu
+ 7 : . T
Wl | 137in (67 riifh) O.U..T PU .
[v i {35 mm) /
B g /
‘ l ‘ 2450 ifi
2,50 in %‘H% { (622 mm)

H.V. CONNECTOR ON 6 FT COAX CABLE

(ALDEN 81062 M)

w




LASER HEAD IDENTIFICATION AND LABELING

BEAM <€———

APERTURE
LABEL

WARNING LABEL

IDENTIFICATION LABEL

CERTIFICATION LABEL

HV CONNECTOR
ALDEN 8102M

THIS LASER
PRODUCT
COMPLIES WITH
DHEW/BRH
RADIATION
PERFORMANCE
STANDARDS

LASER RADIATION

.
AVOID DIRECT EXPOSURE
TO BEAM
HELIUM.NEON LASER | SER. #

MILLIWATT MAXIMUM OUTPUT
CLASS 11IB LASER PRODUCT {

INGUSTIIAL PROOUL TS THYISIDN °
GARUSHAD GALIFDHNIA 20081 5 A

LASER MODEL

21 CFR
SUB-CHAPTER J

MANUFACTURED
U.S. PAT. RE.27,262

THIS LASER
PRODUCT
COMPLIES WITH

CAUTION

_ INDUSTHIAL PRODUL TS DIVISION
LARLSHAD CALINGHNIA 92008 U S A

— DHEW/BRH

LASER RADIATION s LASER MODEL
DO NOT STARE - RADIATION
INTO BEAM — PERFORMANCE
SER. # STANDARDS
HELIUM-NEON LASER . 21 CFR
MILLIWATT MAXIMUM OUTPUT SUB-CHAPTER J
" GLASS It LASER PRODUCT MANUFACTURED
U.S. PAT. RE.27,282

LASER SAFETY

The elements of the Series 3000 laser system
listed in this manual comply with the Radiation
Performance Standards, 21 CFR sub-chapter J
established by the Bureau of Radiological Health
effective August 2, 1976. The laser producis in
this manual have been certified as Class Il or
Class lllb and contain the safety features required
by BRH regulations.

Reasonable care should be exercised in han-
dling the system, and the cautionary warnings
should be observed. Any modification made to the
equipment may void the certification on the laser
system. Additional information on laser safety
may be obtained from: '

AVOID EXPOSURE
LASER LIGHT
IS EMITTED FROM
THIS APERTURE

Each laser is appropriately labeled to show the
BRH classification and maximum output power.
Refer to the specification table on pages 2 and 3
for additional information.

Bureau of Radiological Health (HFX-430)
5600 Fishers Lane
Rockville, Maryland 20857

Laser Institute of America
5151 Monroe Street
Toledo, Ohio 43623

ANSI

Standard for the Safe Use of Lasers
ANSi Z 136.1

1430 Broadway

New York, NY 10018



# Red, green, yellow, orange, or near infrared output
¥ Complete systems, including power supply '
B CDRH and CE (230 Vac only) compliant

Melles Griot manufactures a wide variety of cylindrical HeNe
laser systems, only a few of which are represented here. All laser heads
are mounted in rugged aluminum housings and come with a matched
power supply. All systems meet CDRH requirements for laser
equipment and -230 volt versions are CE compliant. Lasers are
available in randomly polarized or linearly polarized versions (with
>500:1 extinction ratio). :

SPECIFICATIONS:
CYLINDRICAL HELIUM NEON LASER SYSTEMS
Output Mode: TEM, (>95%)
Quality Factor (M2): <1.05(T EM, typical)
" Angular Drift: <0.03 mrad after 15 min

. Red (632.8 nm) Cylindrical Helium Neon Laser Systems

Cylindrical
Helium Neon Laser
Systems

Static Alignment:
Centered to outer cylinder within 0.25 mm
Bore sighted to <0.1 mrad

Amplitude Stability:

Noise (30 Hz to 10 MHz)**: <0.5% rms
Long-Term Drift: +2%

Electrical Specifications:
Input Voltage: 100, 115, or 230 Vac £10%
Input Frequency: 50-60 Hz :

General Specifications:
Temperature:
Operating: —20°C to +40°C
Nonoperaﬁng: —40°Cto +80°C
Humidity:
Operating: 0-90%, Nonoperating: 0-100%
Shock: 25 g for 11 msec

- 44.4 MELLES CRIOT

*Add the appropriate dash number to indicate input voltage: -249 for 115 Vac, -230 for 230 Vag, or-461 for 100 Vac.




Green, Yellow, Orange, and Near Infrared Cylindrical HeNe Laser Systems

Beam.

455.9%445
4550xms

*Add the appropriate suffix to the product number to indicate input voltage: -249 for 115 Vac, -230 for 230 Vac, or-461 for 100 Vac.

** Noijse unspecified for 1.523 um 25 LIR/P series.
SHUTTER laser power ——®  on@<—|—keyed on/off
S if i
"4 holes 4-40x6.4  qppy CLOSED indicator ° switch
Y e Ty
deep on 36 circle mounting area FRONT VIEW — W >l
(44.5 dia. heads) indicated by shading Tl remote
__Izs_ 4r_ - [25.4 < H é/ interlock
| [ ]
// cable length SIDE VIEW « L >
1.8 m
f STYLE L W H
—-hok —] ]:I —hok_ | A 36 129 61
. —_ f — . L B 241 161 54
dimensions in mm dimensions in mm
Cylindrical helium neon laser power supplies

Cylindrical helium neon Laser head

MELLES GRIOT

44.5
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25 LHP 121-249
Product Info Laser Head
Help Desk
/
- Power Supply
1\/3 , fager piawer - keyad onvfoff
Indicator switch
FRONTVIEW % 129 ]
remote
T t I interlock
610 I
L p——_ oty
SIDE VIEW . 133 .
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Melles Griot Buy Online — Lasers

25 LHP 121-249

Product fafo Unit Price: $719.00

Help Desk

* Download Print Catalog

Cylindrical HeNe Laser System, Linear Polarization

Page 1 of 2

See Mechanical Drawings

Page (PDF)

Requires Adobe Acrobat Reader to view. Click here for a free copy.

Detailed Specifications:

Optical Specifications

Output Wavelength: 633 nm

Output Power: 2mw |

Mode Spacing: 687 MHz

M2: <1.05 -

Beam Dimension’(1/e?):  [0.59 mm

Far-Field Divergence 1.35 mrad

(1/€2):

Polarization: Linear

Angular Drift: <0.03 mrad after 15 min

Maximum Mode Sweeping: |5%

Long-Term Drift: + 2%

Noise Range: 30 Hz to 10 MHz

Noise: <5% rms

Mode: TEM,,

Electrical Requirements

Input Voltage: 115 Vac

Input Frequency: 5070 Hz

Wall Plug: \Z/prong US w/ground Nema 5-15P, C13, 10 A/125
ac

General Characteristics

Nonoperating Humidity:

[0700%

Environmental Requirements

Shock: 25 G for 11 msec
Operating Temperature: ?0°C to +40°C
Nonoperating Temperature: | ?0°C to +80°C
Operating Humidity: 070%

Safety Information

CDRH Class: IMa

IEC Class: 3B

Dimensions

Length (mm): [271.8

http://shop. mellesgriot. com/products/lasers/detail. asp?pf id=25 LHP 1...

08/26/2004



‘Melles Griot Buy Online — Lasers ' . Page 2 of 2

|Laser Diameter (mmy: [44.5

|Power Supply
Included Power Supply: |05 LPL 911-065

Certification
CE Certification |Yes

Warranty

Back to Top

Home [ Product Information | Help | Lasers | Optics | Nanopositioning | Machine Vision
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