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TASER KIT Mt-801 INSTRUCTIONS PAGE 1

INTRODUCTION

Thj.s booklet contains instructions for building Metrologictaser I'{L-801 using parts supplied in the kit. rt is assumed,thatthose building the kit have had some experience in wiringelectronic circuits and in soldering components to printedcircuit boards.

Because the electronic power supply generates high voltages andbecause the concentrated light output from tfris low-powered(typicallv 0r5 nw) laser can be harnful to the eyes, it isespecially important to follow instructions in tfre sequencegiven in this manual.

L

NOTES, CAUTIONS, AI{D WARNINGS

As you work your way through this manuar, you will see severalparagraphs headed NorEs, cAUTroNs, and wARNrNGs. Do not ignore
them I

A "Noten gives additional background information, hints,
and suggestions for building techniques that can save
you time, trouble, and effort and result in a profess-
ionally built piece of equipment that will_give you many_-
years of service.

A "CAUTION" provides ipformation that will help prevent
damage to the equipment. Cautions must always be taken
seriously and should never be ignored.

A IWARNING" is given whenever there is the likelihoodthat personal injury to the kit builder or others can
occur. The necessity of heeding all warnings cannot be
overemphasized.

REQUIRED ITEMS NOT SUPPLIED WITH KIT

All of the necessary circuit eLementsr conn€cting leads,
fasteners and other assembly parts are provided with the kit. rn
additionr you should have these items available:
soldering iron - A low power (Iess than 50 watt) soldering ironor solder gun to mount circuit elements.

Long nose pliers - A pair of long nose pliers to bend and dress
wire leads. .

I
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Diagonar pliers - Diagonal pliersr or a simirar toor, to strip
insulation and to trim leads when soldering.

Screwdrivers - One sma}l Phillips head and one conventional

Alsor the following itemsr which are readily available in local
hardware stores:

RoIl of rosin core solder
Tube of .Dow Corning Clear Sealant (or bathtub caulking)
A ro11 of plastic electric tape
A tube o,f DUCO (or similar fast drying cement)
Spray carnT Krylon crystal c1ear, No. 1302

CAUTION - Acid flux or acid core solder is corrosive
and should never be used for electronic
circuits. The use of acid solder voids aI1
guarantees provided by the manufacturer.

Before attempting to assemble the kit, identify and check off

Resistors

Symbol Resistance Power
(ohns) (watts)

RI 22R 2
R2 22',R 2
R3 4,7 Meg 0.5
R4 4.7 Meg 0.5
R5 15K 1
R6 1.0 Meg 0.5
R7 22K 2
RB 22 ohms 0.5
R9 560 ohms 0.5
R10 100 K 0.5
Rl1 220 K 0.5
RI2 10 ohms 1
R13 20 ohms 0.5

Color bands on resistor Part Replace
(See note below) No. cost

Red, Bed, Orange 15001 $ .50
Red, Red, Orange 15001 .50
Ye}Iow, Purple, Green 13553 .20
Ye}low, Purple, Green 13553 .20
Brown, Green, Orange 14507 .35
Brown, B1ack, Green 13533 .20
Red, Red, Orange 15001 .50
Red, Red, B1ack 13542 .20
Green, BIue, Brown 13537 .20
Brown, Black, Yellow 13552 .20
Red, Red, Yellow 13530 .20
Brown, Black, Black 14513 .35
Red, Black, Black 13545 .20

Notes: Gold banded resistors are +/- 5t tolerance
Silver banded resistors are +/- 10t tolerance



Capacitors

Symbol

cl
c2
c3
c4
c5
c6
c7
c8
c9
cr0
cI1
cI2
c13

DIODES

, symbol

Dl:-D5-

I,ASER KIT Ut-801

50 pF
50 pF
50 pr
50 pF
50 pF

.01 uF

.0I uF

.01 uF
50 pF

.00I uF
.I uF

.001 uF
47 uF

_3c3

D7 rD8 xc6

D9 1N5223B

DI0-D13 1N4004

TRA}ISISTORS

Ql TIP 50

INSTRUCTIONS

Capacitance Type Volts

PAGE 3

Disc 3 KV
Disc 3 KV
Disc 3 KV
Disc 3 KV
Disc 3 KV
Disc 3 KV
Disc 3 KV
Disc 3 KV
Disc 3 KV
Disc 3 KV
Tubular 100 V
Tubular I KV
E1ectro.250 V

Fart
me.

2]934
21034
21034
21034
21034
21005
21005
21005
21034
2I006
22030
22037
20037

Replaee
cost

$ .50
.50
.50
.50
.50
.60
.60
.50
.50
.50
.60
.60

2.50

Type Comments

_Arrows printed on these
six diodes indicate the
negative (-) end.

Silver band around one end
indicates negative (-) end.

Terminal at center is the
collector. lleta1 tab mount.

Part
No.

Replace
cost

each
$1.50

each
I .75

Similar to the 3G3 above, but
the XG6 diodes are larger. 23030

Tiny blue diode with numbers
52238 printed on it. B1ack
band shows negative (-) end. 23018

2302L

23020

.50

each
.25

24030 2.25

I
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LASER KIT-801

TRANSE'ORMERS

T1 2.9 mI{
115v

LASER TT'BE

LT 1 A.5 mW
output

MISCELLANEOUS

Laser case

Laser cradle.

Cushion tape

Front end cap
assembly

Printed
circuit board

End cap
screws

Stay wraps

Cathode lead

Connector pI
(optional)

INSTRUCTIONS

The terminal that is closestto the groove in the base is
terminal ilo. 1. 4gg23

Hard seal, HeNer with attached
prealigned end mirrors and MT-Sgg
collector s.

PAGE 4

$8.09

$14s

set
.54

l

PARTS

Cast aluminum, 2.7 in. X 2.7in. X 11 in, Threaded tripod
mount at bottom.

Two strips of brown laminate
each about 1 inch Iong. Mounts.laser tube on circuit-board. 30022

Two lengths of L/4 in. rubber
each 11 in. long. Used to cushion
bottom of laser case..-*- - gglss

Aluminum plate with beamshutter mounted over central
aperture.

30588 $30

44268 $1s

$10

set
.59

set
.25

.54

.75

set
.59

Phenolic. Laser tube mounts onfoil side and aIl other Inrtsmount on reverse side. 35105

Eight black screws, t/2 in.
4-49 threads. Secure end capsto laser case. 1gZ2S

Two plastic strips, Holdslaser tube on.pC board, AgA35

One 4-in. insulated wire. I95I3
Furnistre'Q only if rear erid cap
assembled has mating plug for ac.attachment to the pe boaid. Ag3gg
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HEAT SINK SUBASSEMBLY (See Figure 3.)
,

- - r--,-, - -,

Heat sink Aluminum U-b1ock with drilledl hoIes. 31141 I.0O

Screw Ny1on 4-40 x 1 in. Mounts
transistor on heat sink. 19222 .Zs

: - Washer White beryllia. provides heat
, i:3iHiil'r3lu.i];:i:t:?'rab. oos3' 2.oo

hlasher Nylon. lgg0 O .20
I

t_ Nut No. 4 hexagonal nut. lg2gl .ZO

tockwasher No. 6 internal 1ock. 1g3g9 .20I

;i-- Screw 6-32 X l/4 in. phillips head
flat screw. Fastens heat sinkto bottom of laser case. ,19346 .20

screw 6:32 x l/4 in Phillips head
, pan screw. ,_ l-9316 _.20 *_
:- Thermal White paste packed in tinfoilcompound with spreading stick. 00g01 .50
i

EAR END CAP AssEIi{BtY

: Rear End Cap plug-in assembly. contains switch,Assembly pilot larp, fuse. and Line cord.
, If plug pI is not furnished, its

directly to the pC board. 44269 $20

I fnstrUction Complete instructions forI manual 45-801 building Laser I,tL-901 . 45g01 liS

r Box Useful for storing laser. 00001 $S
l
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ASSEMBLY INSTRUCTTONS

The electronic. components of the laser, including the rasertube, must all- be rnounted on printed circuit noiia-pdr. arthoughthis engineering provision is very handy when buirding, testing,and troubleshooting_the laser, yoi should arways-n"-ito"r" of thetrntential hazards of operating ln electricaf "ii.uit without it;protective case securely mounted in place. Exposed terminals onthe rear end cap gqlry 110 volts froi the ac power cord. poten-tials.high as 12 tgga vorts are available on -the printedcircuit board and at the terminals of [t" laser tu6e. A1so, whenthe laser is operating, the ultra-violet light is e*itted from thesides of the laser tube and a coherent 
-iu""r 

beam radiates fromboth ends,

Accidents can !g prevented by following the advice ofprofessionals: NEVER APPLY PowEA uNTrt you HAVE DouBLE cHECKEDALL CONNECTIONS AND HAVE MADE CERTAIN TIIAT THE TASER IS POTNTEDAWAY FROM THE EYES OF ANYONE TN THE VICINITY OR FROM REFLECTINGoBJEcTs. Resist.the urge to apply power and trf the 1u"", beforethe entire circuit has been comprEtely wired urt 
"a"guate safetyprecautions have been taken.

MOUNTING DIODES

Follow the instructions below to mount the 13 diodes (Dl throughD13) 9l t!9 printed circuit board. neiei to the piint"a circuitassembly diagram (Fig. 1), for their correct positiorrs.
1: .y[it[.a-paiT gf .pliersr- make q sharp right angle bend in each
9.f the diode pigtails so the aroaes--wiir eiactiy-iit-uetweenthe appropriate sets of prepunched holes on the circuit board.,
2. rnsert the leads of each diode into the printed circuit boardmaking sure that the body of each diode is a-s close as possibleto the board and that the negative (-) end of the diode isfacing the correct direction] rf uriy'oi the diodes are mountedbackwards, the laser will n9t opirate and further aama!--"unresult in the electronic circuit.
3. wt-ren yo! are certain that each of the diodes is on thecircuit board and is facing 'the correct aireclior, -"ppry a smarr-amount of rosin core solder to the foil side of [n"'Fc uourd atthe base of each lead.



LASER KIT I,1L-801 INSTRUCTIONS PAGE 7

cAUTroN: Diodes are heat sensitive. Never use a Large
soldering iron, a high wattage solder guor
or apply heat longer than is necessary to
melt the solder and fuse the leads to theprinted circuit board.

4. using a pair of diagonal cutting pliers, snip off the excesslengths of diode _ pigtairs as close as possible to the printedcircuit board and discard them.

This completes the mounting of the diodes.

II{OUNTING RESISTORS

There are 13 resistors to be mounted on the printed circuitboard. Forlow the instructions below and refer to Fig. 1 forthe placement of the resistors.'
1. Resistors R12 and Rr are mounted on the pc board standing upinstead of lying down like the other resistors. rnsert one oithe leads of resistor R12 into - the designated hore near thelower right corner of the pc board and push it arI the way intothe hore until the end of the resistor body touches the 6oard.Holding it in this position, 

"ppiv-i smarr amount of sorder tothe resistor lead at the foil side of the board. When the solderhas cooledr bend the other lead down, insert it into itsdesignated hore at the lower right corner of the board, andsolder it in place.

2. Resistor Rl is the only resistor that is mounted on the foilside off the circuit board. So1der one lead to ground as shownin Figure 4. Do not connect the free end of resisfor RI at thistime. Later it will be connected to the anode at the front ofthe laser tube.

3. with a pair of pliers, make sharp, right angre bends in eachof the remaining resistor pigtails so the resistors will exactlyfit between the appropriate sets of prepunched holes on thecircuit board.
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4. rnsert the 'leads of resistors R2, R5, and R7 in thedesignated holes at the left side of the board. Because theseresistors become hot when the circuit is operating, the body ofeach of these resistors should not be mountEd too iiose to - thecircuit board. Holding each of the resistors. about a quarter toa harf inch above the circuit board with the readJ in thecorreqt holesr aPPIY a small amount of solder to the resistorleads at the foil side of the circuit board.

Note: unlike diodes, the direction that a resistor
faces in a circuit is unimportant. As long
as a resistor is in the correct holes of ttrecircuit board it wi1l function correctly.

5. Insert the leads of the remaining eight resistors in thedesignated holes of the circuit board. with [tre Uoaies of theseresistors as -close. _as possible to the circuit boardr apprysolder.at the foil side of the board.

9. using-a palr of diagonal cutting pliers, snip off the excesslengths of resistor pigtails and discard them. .

At this point all of the diodes and resistors have been mountedon the circuit board .

MOUNTING CAPACITORS

Refer to the assenbly diagram (Eig. r) and the instructionsbelow to mount the 13 capacitors on the printed circuit board;1. Place the leads_ 9f capacitor c13 in the of the printeQcircuit board making sure that the negative (-) end is- towardthe top of the board and the positive (+i end is down. rf thereare no + or : signs on the capacitor, look for arrows running'along its length. The arrow head points to the negative (-) end.

CAUTION: Capacitor Cl3 is an electrolytic filter
capacitor. If it is mounted backwards with
the leads reversed, the capacitor and otherelectronic components will be permanently
damaged when poh,er is applied.

when you are s-urg that capacitor c13 leads are all the way inthe correct hoIes, press the body of the capacitor against theboard, apply a smaII amount of solder to the leads at the foilside, and snip off excess lead lengths.



2: llount capacitors c1 through c12 in the designated hores ofthe PC board. Capacitors Cl through 10 are 6eranic discs andcapacitors cll and c12 are tubular mylar types. Beeause thesecapacitors are not polarized, it is not impoitant that t.hey face
any particular direction and the leads may be reversed withoutharm. Each of these capacitors should be held as closery aspossible to the printbd circuit board. Appry smarl amounts ofsolder to the leads at the foil side oi- t[re board and snip ofi
excess lead lengths.

At this point all of the capacitors, diodes and resistors have
been mounted.

IIIOUNTING TR.ANSFOR!{ER T1

Refer to Fig. 1 and folLow the instructions below to mounttransformer T1 on the |rinted circuit board. 
,

1. Hold transformer T1 so the base is down and the groove at thebase (which identifies terminar l) is at the lower iight.
2. Insert the transformer in the printed circuit board so thatall L2 terminals at the transformer base are firmly seated inthe corresponding holes of the board.

3. Apply a smalI amount of solder at the foil side of the boardto each of the transformer terminals.

Note: When soldering the terminals, be especially
careful to avoid solder bridges between
adjacent terminals. These can short out
electronic circuits when po$rer is applied.

LASER KIT ML-801 INSTRUCTIONS. PAGE 9

component to mount
not only be mounted

sinking precautions
this sensitive part.
and iFs heat sink

MOUNTING TRANSISTOR Qt

Transistor QI is perhaps the most difficult
on the printed circuit board because it rnustin the correct location but additional heat
must be taken to avoid premature failure of
Refer to the exploded view of transistor eI
mounting components in figure 3.

1. Hold transistor QI so its metal mounting
aluminum u-block.

tab is facing the
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so they fit into the three

the printed

2- !{ount the trahsistor to the u-bI0ck with a ny}on scre}, andberyttia washer_ using plenty of heat sin[ ;o*fi;;J berween thewasher and the alumintrm u-uroir. Make the nut tight as possiblewithout breaking the screw.

Note: Because the metal tab on the transistor isinternally connected to the emitter, itmust be electrically isorated from the heatsink. The.beryllia washer provides bottrelectric isolation and heaL conduction.

3. Bend the transistor terminals
designated holes in the pC board.

4. secure the aluminum heat sink to the board with a No.6 panhead screw and lockwasher.

Note: when tightening the pan head screlr at thebottom of the heat sink, hold the aluminumu-block steaQy so it does not twi.st and breakthe leads of the transistor. rt is imperativethat the bottom of the aluminum u-btoik makesfirn contact with the pC board.

caution: Failure to make a tight connection orfailure to use heat sin[ compound is 1iielyto result in extensive damage to the transistoras well as several nearby diodes.

!.-lppty a sma1l amount of solder to the transistor leads.at thefoil side of the pC board.

6. check to be sure that everything is sufficientry tight toprovide heat sinking acrion when tte clrcuir i;-;il;;Led.
Note: At this point we recommend an optionar procedureto increase the laser longevity. spray -two 

orthree thin coats of Krylon cryitar-cI-ear No.L302 on both sides of Lne pc 6oard trom thetransformer to the anode,/cathode end.

This completes the mounting of all componentscircuit board except the liser tube



LASER KIT I.{t-801 INSTRUCTIONS PAGE 11

I.IOUNTING THE LASER TUBE ON THE pC BOARD

taser tube tT-l is the only component that is mounted on thefoil side of the circuit board. Fol1ow the instructions below
and refer to figure 4.

1. with the foil side uPr cement the flat side of a laser cradleto the PC board between the holes located near diodes D2 and D3
using a thin coat of Duco (or similar) cement. .

Note: The laser cradles provide the right amotrnt of
elevation for aligning the laser tube with the
openings in the outer case. Check to be surethat there are no foreign materials or globs of
solder on the foil side of the pC board in thevicinity of the laser cradles.

2. Cement the flat side of the second laser cradle to the foilside of the fc board between the holes near resistor R9 andcapacitor C12.

3. -y{ith the printed circuit board foil side upr insert thepo'inted end gf _a plastic stay wrap through one of the largehores between diodes D2 and D3. The coirugated side of the stiywrap must face the middle of the PC boird and the smooth sid-e
must be closest to the edge of the board. Now thread it backthrough the other hole as shown in figure 4 o

4. Repeat the above procedure and insert a second stay wrapthrough the holes between resistor Rg and capacitor c!2.

5. Remove one quarter inch of insuration from each end of the4-inch cathode wire that is supplied with the kit. Tin the wire,solder one side to the hole in the pc board that connects toresistor R7, and pass the wire through the rarge hore in the pc
board so it is availabte for connection to the laser cathode.
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;_

l

6? .carefully plagg the laser tube on the circuit board in theposition shown in figure 4.

cAUTroN, E9 yery careful in handling the laser tube.It is fragile and the prealigned end mirrois
can be damaged by dust or fingerprints.
To avoid short circuits, check that there isat least a quarter inch. of space between thelaser tube and the circuit board below it.

'l . Pass the Sninted end of e-ach stay wrap through its end lockas shown in figure 4. Draw rhe sray-wiipi tig[[1v-igai;Jt-i[;laser tube and snip off the protruding ends of the wrips.

9-. solder the free end of the cathode lead to the terminalthat can be seen protruding from trre grass b;dly-;a [rr" frontof the laser tube. This t6rminal thal can be leen through glassis internally connected to the aluminum ."t[oa".---
9. So1der the free end of resistor R1 to either (a) the copper clipthat is found on the metal coIlar at the very frorii'of the lasertube or (b) to the terminal that can be seen protruding from theglass neck to the tube. This terminal is an inode and is inteinallyconnected to nothing,

This -compretes a temtrrcrary mounting of the laser tube on the pc
board.

CONNECTING THE REAR END CAP TO THE PC BOARD

Solder connector Pl into the three holes at the right end of thePC board' (rf connector pr was not furnisnea-ori[fi"vou, laserkit, sorder the three leads from the rear end ca'p assemblydirectly to the pc board as shown in Fig. 1) rf lrr" rear endcap asselbly has the other half of connector pl alreadyinstalledr, plug it into the pc board, making iur"-irrut the lipsof the two connector halves are firmly mated.

This completes all of the efectrical connections of the taser.
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VISUAL INSPECTION

Before the laser is mounted in its outer ease, make a thoroughcheck of the electrical components of the raser as folrows:
CAUTION: Do not connect power to the laserall of the preliminary checks arespecific instructions are given to

The premature application of power
extensive damage.

1. Check that diodes, resistors, capacitors and other electricalparts are mounted in the . correct-_positions oe:-itre printeacircuit board. Refer both-the assembl| aiagrim and tie schematicdiagram while checking each part. -

2. rylggfe each of the electrical components methodically whilewatching the printed circuit board for-any movement that wouldindicate solder fairure or a cold sorder joint; -- -

3. scan the foir side of the printed circuit board looking forany solder bridges between ciicuits that will cause ihorts. ,

4. Search for and remove any deposits of solder around the outeredge of the printed cirEuir- board trrat-migh[-i;t;rfere withsriding the board into the outer case of the liser.
.5. Inspect the mounting of the transistor and its heat sink tobe sure that all of the mechanicar connections ui"- tight u"athere is a liberal amount of heat sink compound on both sides ofthe beryllia washer.

6. llake sure that the stay wraps on the laser tube arereasonably tight and the anode/cathode pin conn""toi"-are secureon the laser tube terninals.
7 - open the fuse holder at the rear end cap to be surecorrect fuse (type 3AG, 3/4 ampere) is inside.
8. operate the power switch on the rear end cap toposi tion.

PAGE 13

until
made and
do so.
can cause

that the

the OFF

9. Place some books or boxes on the table at the ends of thelaser tube to act as beam stoppers when th"-la;;i-"tIit"-iIoperate.
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10. rnsert the' plrg into a 3 conductor GROUNDED walr outlet,105-120 volts acr, gg [12.

WARNTNG - rf the prug is inserted in an ungrounded
outletr,dangerous voltages could appear
on the laser case.

11..operate the power switch on the rear end cap .to the oNposition. The_pilot light in the rear end cap 
"to'ura 

go on, theinside of the raser tube should grow brue irranle:iea, ina 
- istrong laser beam should come out of the front eia of ine lasertube and a weaker beam should come out of the oppoJii" end.

Noter If everythi!9 has been done correctly, theIaser should be working properly. Eoiever,since individual laser-tube; haize slightlydifferent_operating characteristics y6u mightwish to adjust the laser beam current for
optimum operation in your particular laser.This optional proceduie is-described in thenext section. .,

F.r .p,i,?*.*il:::::: :::'1.::L:::.:::,"., sh.uld be be,ween4 and 5 milliamperes. Irlost rasers wilr operate properly with ah;correct beam current when assembled in accordance with theinstructions given' above.However, b-cause there are smarldifferences in the electrical characteristics of individualraser tubes, there is a smarr possibilitv trrai the the beancurrent in your laser does not fa11 withiir ttrese specifiedlimits. rf the beam current is much too Iow, the raser wilrproduce pulsating bursts of light rather than a'steaay oeam.-iithe current is too high, the tire of the tube ;"y-b; shortened.To adjust the bearn current, proceed as follows:

l. Remove all power from the laser and operate the switch on therear end cap to OFF.

slip off the red lead that is connected to the cathode terminalthe laser tube. ----,:--2.
of
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the red cathode
the cathode

3. connect the negative (-) milliammeter lead towire and the trnsiiive (+i inirriamme[ei lead toterminal of the laser tube.

I{ARNING: HIGH VOLTAGE APPEARS AT THE LASER Tt]BE
TERMINALS WHEN IT IS OPERATING. DO NOT
TOUCH rHE MILLTA!{I{ETER, THE LASER TUBE,
OR rIIE PRINTED CIRCUIT BOARD WHILE THE
LASER IS PLUGGED TNTO A WALL SOCKET.

1.- whgn you are sure that the apparatus is p,ositioned so thatthe meter can be observed withoul-toucning ii, inseii tte pioginto a warl socket and iurn ttre powei-"*it"[-oN,-.----
5. rf the mirliammeter indicates between 4 and 5 mA, skip therest of this procedure. The beam current i" ,itt,in-lpeciiiealimits and no adjustment i" n""."!ary. rn that case, turn off
!h" powe_r, remove the ammeter, and rLconnect the red read to Lhelaser tube.

6. If the rnilliammeter indicates LESS THAN 4 mA, disconnect thepower, unsolder resistor Rr3 from the prin-tea .Ti"ril b;;A; ;dreprace it with an 1g ohm resistor. n6appty power. rf themilliammeter sti1l indicates ress than 5mA, try replacingresistor R13 with a 15 0hm resistor, ALwAys REI.{EMBER TO REMOVEPOWER BEFORE TOUCHING TIIE LASER OR THE METER.

7. rf the milriammeter indicates MORE THAN 5 mA, replace I

resistor R13 with a 22 ohm, 24 ohm oi il ohm resi"C6ri in turnuntil the beam current fa1ls within the 4 to 5 *e-ii"6".
WARNING: RE}IEMBER To TURN oFF THE PO$IER WHENEVERIT IS NECESSARY TO TOUCH rIIE LASER OR THE

II,IETER.

8. once the beam current has been checked and adjustedT turn offtlr" polrerr remove the meter, and recon"ect the red anode lead tothe laser tube terminal.
This cornpretes the laser beam current adjustment.
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I

FINAL ASSEMBLY.

The final assembly consists of placing all of the erectronicparts inside the laser case-ind arigning the ris"" beam so itwill emerge from the aperture in the iront end plate. Duringthis phase, it wirl be necessary to operate the raser withcharged electronic components partiaily exposed, so once againexercise caution as you proceei. '

1.. with the powe-r off , slide the printed circuit board arl oft|" way into the raser case. (Fia.. t'i: withou[-touctring the endmirrors of th: raser tube, slide [t" lru" forward or backward onthe Pc board so the front and rear ena cilJ-"un-be assembledwithout contacting the ends of the laser tube'. Ai;;, the hole inthe bottom of the case should ne arign"a *iit -ti,E-tipped 
hore inthe aluninum heat sink block

2- with the laser aimed so it cannot.strike any reflectingobjects or the.eyes of_anyone in the vicinityr- iuin'the povreron. - The pilot r-u*p should Iight, a strong Leam shoura come outof the front of the laser and i much weakei nearn 
-stroura .r"ig"from the rear.

3. Hold the front_end plate in place over end of the laser case.with a non-metarlic objgct, suih as a comb, a piece of woodr of,
. the plastic case of a uitt point p€nr push itre iasei tuue to a'central position inside lhe caie io'the b;;*-;;ig"" f rom thehole in the front end plate.

WARNING: There are high voltages at the
terminals and the metallic endslaser tube are also charged. a;youi fingers or any conductingfor aligning the laser beam.

II difficulty is experienced. in getting the beam aligned withthe front eng plate, check foi-any lrregularities or gLobs ofsolder under the laser cradles which-might be tifEing the 1asertube. rf found, _ !!" po$rer should 5e turned off and theobstructions caref uI1y removed.

I

laser
of the
not use

object,
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4. When the laser tube has been aimed so the beam emerges as
closely as possibLe fron the center of the hole in the front endpIate, shut off the power. Slide the printed circuit board mostof the way out of the raser 'case being very carefur not tomisarign the raser tube. squeeze out a riberal quantity ofsilicon cement (not furnished with the kit) and apply it between
the sides of the laser tube and the foil side of the pc board
near each laser cradle. Do not' disturb the laser .until the
cement has cured. .

5. wtren the cement is firm, slide the Pc board back into its'Iaser case. lilake sure that there is a liberal amount of heat
sink compound at the prace where the heat sink contacts thelaser case.

6. rnsert the 5-32 L/4 inch screw through the bottom of theIaser case into the threaded hole of the aluminum heat sinkblock. \
7. Mount the front and rear end caps with the eight 4-40 X l/z
inch screhrs that are furnished with the kit.
8. Cement the two thin rubber cushions into the grooves at the
bottom of the laser case.

This completes the assembly and alignment of the entire
laser, Congratulationsl
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gO-DAY LIMITED WARRANTY

{our Metrologic Laser Kit l.{t-801 is warranted for 90 days fromdate of original purchase against defects in mater-ials andworkmanslip ny lvtetrologic rnstruments rnc. During this p"iioa,such defects will be repaired or parts will ue replaied, a[Itletrologicrs optio!, without charge. rhis warranty oniy coversdefects in material or workmanship performed 6y Mefrologicr
when the laser is in normal use and d6es not cover -damages orlosses resulting from accident, misuse, or abuse, lack ofreasonable care, improper instarration of parts or of thecompleted laserr the affixing of any attachmeit or modificationnot provided with the product, loss of partsr otr otherunreasonable use.

THIS WARRANTY DOES NOT COVER LASER TUBE FATLURE BECAUSE OFBROKEN GLASS OR TRANSISTOR AND DIODE BREAKDOWNS BECAUSE OFFAILURE TO PROVIDE ADEQUATE HEAT SINKING AS SPECIFIED IN THE KIT
BUILDERS INSTRUCTIONS.

It is assumed that the same reasonable care wi]l be given to thelaser as one gives to any electronic device. store in adust-free atmosphere and avoio extremes of temperature andhumidity. However, the ML-80r is a hard-seal,lasir ana unri[eprevious lasers, continuous or periodic operation is llor
REQUIRED to ensure a long 1ife.
Metrologic shaI1 have no responsibility for the lnstallation ormaintenance of the product or for any personal injury, property
damage or any, special incidental , contingent or -consequentiai
damages or losses of any kind resultlng from defects of theproduct or failure of the product to perform, or failure of thekit builder to heed the wainings in ttris manual.

Implied warranties-!if any) including but not lirnited to inpliedwarranties of fitness for a pqrticular purpose andmerchantability , are linited in duration to a peri6a 6t 90 aayifrom the date. of _original purchase. The exciusive remedy f6rbreach of the limited warranty contained herein is the .epair oireplacement of the defective product or the return of thepurchase price at Metrologicrs option. rn' no case shalrttetrologicrs liability under any other remedy prescribed by l;;exceed the purchase price.
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Any kit that has been built in accordanee with the instructionsgiven in this manual, that proves defective in normal use, willbe repaired or replaced at lletrologicts optien without charge
f-oT either parts or labor provided the defeetive product isshipped within the 90-day warranty period, prepaid ind insuredto customer service Division, Metrologic rnsLruments rnc. r 143Harding Avenue, Bellmawr, New Jersey 08031. prease mark the
package FRAGTLE and pack it accordingly. Arso, enclose a noteexplaining the nature of the difficulty together with proof ofyour purchase.

Thg lttetrologic conpany does not assume any responsibility fordefects that have been caused by the fairure-of a purchase? tofolLow the kit building instructions in this booklet. HoweverTas a service to the purchaser, the Metrologic company wilirepair such damages and replace damaged paits (exc6pt-for an
abused laser tube) at an additional cost thal shaIl nol exceedsixty dollars ($60) if the entire 1aser kit is returned to the
above address insured and prepaid within the 90 day warrantyperiod.

l
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