Microforge-Grinding Center
MF-5, MFG-5, MFG-5A

USER'S GUIDE

MicroData Instrument, Inc.




TABLE OF CONTENTS

COMPONENTSAND INSTALLATION  ---cemmmeemmee
SETTING THEMICROFORGE  ------smmmeemmmmeemmmcenne
OPERATING THE MICROFORGE  -----nnmemmmeemmmenas

1. BREAKING

2. POLISHING

3. SHARPENING AND TIPPING

4. BENDING
SETTING THEMICROGRINDER  -----nnmcemmmmemmeen
OPERATINGTHE MICROGRINDER  ------xnmmeemmmea
SIS N7 U1 = ——
Y I =Y = —
S o =] = 7 1 ) —

T == N 12—

MFG-5A, 5/13

(o))

~N~NOo O

11

12

14



COMPONENTS AND INSTALLATION

WhentheM FG-5Microforge-Grinding Center packingboxis
opened, horizontal microscope platform must be installed
beforefunctionsoperating:

Nosepiece

1. Install objectives to the nosepiece by
4x, 10x, 20x(optional) to 40x(optional)
anti-clockwise.

2. Install binocular (or monocular, trin-
ocular) to the base of nosepiece. Then

tighten thetube holding screw. _
Binocular

Tube holding
screw
3. Takeout eyepiece hole coversfrom Scaleeyepiece
binocular (or monocular, trinocular).
Theninsert eyepieces.
If ascale eyepieceisinstalled, adjust
the scale focus ring in the scale eye- Eyepiece
piece to see scale division numbers
clearly.

Scalefocusring

4. If apipetteor aneedleisheldinthe Diopter control

pi pette holder, observethe object with

left eye on the left eyepiece, adjust

coarse-fine focusing knob to image

clearly. Then observe at theright eye-

piece with right eye and adjust the

diopter control to image clearly. Interpupillary distance
Theinterpupillary distanceof twoeye-  adjusting
piecetubecan beadjusted for compos-

ing right-left fieldsto one view.
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COMPONENTS AND INSTALLATION

TheMFG-5A PrecisionMicroforge-Grinding Center iscomposed of ahorizontal binocul ar microscope, Combination
of platinummicroheater and microgrinder, twovertical and horizontal micromanipul ators, 360 degree turnabl epipette
holder and side/rear high output LED lights. Foot switches, syringe and air input/output connector and tubing as
accessories( Somecomponentsand accessoriesasoptional for other model thantheMFG-5A) . SeeFigurel, 2

Two Horizontal/Vertical Mi-
cromanipulators for tools
and pipette moving

Turnable Pipette Holder
Horizontal Binocular

Microscope Platinum Microheater

Main coarseffinefocus Ad-
justment Knob

Side and back light ad-
justing knobs

Foot Switches
(One for MF-5 and
MFG-5. Two for
MFG-5A)

Air Input/Output Con-
nectors (only for MFG-5A)

Air jet or water output
tubing (only for MFG-5A)

Water inject syringe (for

Fig. 1 MFG-5 and MFG-5A)

Pipettemanipulator moving
micropipette horizontally
and vertically

Tools manipulator selecting
Microheater or microgrinder
and moving their positions

Turnable Easy Clamp
Side/Rear High Output Pipette Holder

LEDLights
Platinum Microheater

Precision Microgrinder

Fig. 2



After unpackingthemicroforge, instal thebinocul ar tothemicroscopebody and setintheposition. Putintheeyepieces.
Screw objectivesto nosepieceinclockwiseorder of x40 (or x 25) x 10, x4. Insert 10x or 20x eyepieces. If 10x scale
eyepieceisused, eachdivisonis25umfor objectivex4, 10um per divisionfor objective 10x and 2.5um/divisionfor
40x objective. Position platinummicroheater for microf orgeapplicationor amicrogrinder for grinding applicationby
movingtoolsmanipulator horizontally. Backward theHeater/Grinder. L et theheater or grinder whesel justfront of the
rear light center beforeinstalling apipetteinthepipettehol der (Figur e3). Pluginfoot switchto connector ontheside
of themicroscopeplatform (Figur e5). If themicroforgeequi ppedwith optiona pressureairin/out connectorsandextra
foot switch, connect themto corespondent connectors. Connect power plug of theMicroforge/Grinding Center to
correct power outlet. Turnonthemain power switchandadjust theheater level control dial wheel tominimum (Figure
4). Adjust back light andfocusthepipettetipfirst, thenadjust tool sforward/backward adjust knobtofocusheater wire
or grinder wheel edgejust against thepi pettetip (Figur e6).

Easy Clamp PipetteHolder
Heater or Grinder X/Y
Position Adjustment
- ' Micropipette
‘ gy XIY Position

Objective x40
Nosepiece Adjustment
Objectivex 10
. Heater/Grinder
Objectivex 4 forward/backward
adjust knob
Back ground Light

Power Adjustment
Knob Main coarse/fine
focus Adjustment

Side(contour)Light Knob

Power Adjustment

Knob Focus Adjustment

lock

Fig. 3

Main coarse/fine
focus Adjustment

Knob Maximum Heat

setting pothole
Main Power Switch
Heatlevel/Grinder

Speed Control dial
wheel

Fig. 4



Fig. 5

Side (contour) Light

Power Adjustment | Back ground Light
Knob o Power Adjustment
Knob
Hegter or Grinder Foot . i Pressure Air Input
Switch Connector m Connector (only for
MFG-5A)
Air Output Foot Switch Connector (only for MFG-5A) Pressure Air Output Connector (only for MFG-5A)
Holder turning fix Heater or Grinder X/Y Po-

thumb screw sition Adjustment

Easy-Clamp Pipette '

Holder Micropipette X/Y

Grinder Position Adjustment

Objective 4x, 10x,

Fig. 6

1. Adjust pipette 2. Adjust tool horizontal posi- 3. Use heater/grinder coarse Y po-
manipulator and tion and adjust the fine up/ sition knob or adjust the fine up/
main focus adjust down position set the heater down position knob to move the
knobs to focus pi- or grinder in the lower portion heater or grinder up and down to
pette tip first. of the view. polish or grind the pipette tip.

PipetteTip Heater Wire Grinder Disk Heater Wire Grinder Disk
AN N -~ or

') Vo

PipetteTip PipetteTip PipetteTip PipetteTip



SETTINGTHEMICROFORGE

Heater or Grinder X/Y ’ : Micropipette  X/Y
Position Adjustment Position Adjustment

Holder turning fix
thumb screw

Easy Clamp pipette
holder

Heater/Grinder
forward/backward
adjust knob

Objective 4x, 10x,
Optional 20x, 40x

Microgrinder
Nosepiece

Fig. 7

Microheater is on

Refer Fig.7 and Fig.8:

A. Turnonthemicroforgemain power switch. Thesidelight (contour light) should beon.
Turn the nosepieceto use lowest magnification 4x objective. Thetwo lightsangles have
been set right by manufactory beforeshipping. Only adjust thebackgroundlight by turning
thebackground light power adjustment knob to get suitable background brightness.

PipetteTip

B. A pipettecanbeclamped by pipette holder invertical positionif polishing isneeded,
inhorizonta positionif bendingisneeded. Adjust thepipettemanipul ator | eft/right and up/
down position knobsaswell asthe main coarse/finefocusing knobsto find and focusthe
pipettetipinthecenter of view. Thenturn heater tool manipulator X/Y positionknobsand
heater forward/ backward knob to find the heater coil in the position of against pipettetip
andfocustheheater, adjust theheater coil up or down apart the pi pettetipfor somedistance.
Pleasenote: Using microscopefocusknobstofocuspipettefirst, thenusing heater forward/
backward knob only to focus heat coil. Please see Fig. 8.

Heater Wire
C. Pluginthefoot switch to the Foot Switch Connector. Before step on the foot switch ST
to turn on heater power , movethe pipettetip away from the heater coil for somedistance,
becausetheheater will moveforwardwhentheheaterison. Caution! Theheater wirecan
not be moved closer than the focus distance to the objective lens, otherwise the
obj ectivelenswill bedamaged during heating. Theheatingtimeshould not belonger
than 60second for eachturnontheheater, other wisetheobj ectivelenswill bedamaged
duringheating. Alwaysuse4x or 10x (for very finetip) objectivesonly, when heater
ison. The40x or higher power objective can only beused for post-heatinginspection.
The 40x objective can not beturned to used when the heater ison, because the 40x
objectiveworking distancemay betoo short to closethe heater and will bedamaged
by heating!

PipetteTip



OPERATING THE MICROFORGE

After connectingthefoot switchesandfocus ng both heater and pipettetip, turntheobjectivedx intheview position.
The objective 4x issuggested to use for viewing the position of setting the heater wire and pipettetip during the
heater polishing, bending and tipping, sinceit can providewider viewing field and longer working distance. The
objective 10x issuggested to usefor viewing breaking tipsor very finetip polishing and tipping. The objective
40x or higher, whichtheworking distanceisshorter than 10x and much shorter than the4x, issuggested tousefor
inspection only whilethe heating is stop.

Turnonthemainpower switch. Theback and sidelightsshouldbeon. Adjust thelightsangleor level toget suitable
back ground brightnessif they are needed (manufacture preset). Make surethe heat level about 8-9. Heat level

higher than 9will burn out the heat coil faster. If the heat wireisburn out, see M aintenance pageto replaceanew
heat wire .

Beforestep ontheheater, adjust focusfor the pi pettetip then adjust theheater forward/backward knob ontheright
hand side to make sure thetop of heater wire can be focused, adjust the Heat/Speed Control knob to minimum.
Then pressthefoot switch to turn on the heater and slowly to increasing the Heat/Speed Control knob to seethe
mi cro-platinum heat wire becomered hot. Do not adjust the heat wireto bright light, otherwise, theheat wirewill

beburnout easily . Caution! Theheater wirecan not bemoved to the objectivelenscloser than thefocus
distance, other wisetheobj ectivelenswill bedamaged duringheating. Theheatingtimeshould not belonger

than 60 secondsfor each turn on theheater, otherwisetheobjectivelensmay be damaged during heating.

1. BREAKING: Breaking apipettetip can change tip opening to bigger. There are two methods to break
apipettetip:
ad. Using another useless (or broken) pulled pipette tip stir the being modified pipette tip until the pipette tip
breaking (Fig. 8a).
b. Install afinet p pipette to the vertical pipette clamp (Fig. 8c). Turn off the heater. Slowly movethetipto
hit the heater coil to break the tip to desirous opening. Hitting the cool heater wire can make about 1-20 umtip
opening. Openinglarger than25umtip canbemadeby hittingtheheater fixturebl ock either by hand hol ding pipette
(pressto turn) or pipette holder holding pipette. Thelarger tip opening made from method "a." may not beflat,
which can beflatten by hitting thetip to theblock and movetheblock left and right to grind thetip. If thetip edge
isstill not beideal asyou need, grinding may be needed. Measure the tip opening with an optional scaled 10x
eyepiece.

Being modified

Pipette Tip

/" U Useless Pipette Tip

Stir ti py b. Twist needle.

a.

F|g @] BREAKING

down to hit the block or hit
the cooling heat wire.

b. Pipette Tip is moved J/ Fig. 8

Heater Fixture Block
is moved left and right M

o/




2. POLISHING: Polished pipettetip can

beusedfor cell holding or patch clamping. Install anopen Heater Coil
tip pipette to pipette holder clamp in vertical position Pt

(Fig. 10). Step ontheheater, slowly movethetip closeto
the heater or swing the heater back and forward until the
tipispolished. If theopeningismelt to almost close, stop
heat foot switch immediately or (optional) press on the
pressureair to blow air by connected air output tubingto
thepipette, tokeepthetip opened. Whenthetip polishing

isfinished, inspectandmeasurethepolishedtipbyusing ~ PIPEtteTip
higher magnification objectives ( Fig. 10). Fi g 10
3. SHARPENINGAND TIPPING: Sharpening or tipping a pipette can give abigger opening

tip with asharp tip to penetrate atarget. Install afinetip pipetteto the vertical pipette clamp (Fig. 10). Turnon
theheater withhigher heat level . Movethetiptotheheater andtouchtheheat coil withtheglasstipside, thenrapid
move out the pipette tip from the heat coil. A sharp tip can be produced .

W = -
s N

SHARPENING TIPPING POLISHING

4. BENDING: A good hold cell pipette, special an egg (embryo) holding pipette needs not only polishing
but also bending to some degree for required handling under a microscope. Install alonger tip pipette to the
horizontal pipette clamp (SeeFig.11). Turn onthe heater with higher heat level. Movethetip abovethe heater
coil when bendingthetipisneeded (Under theheat coil isviewed fromthemicroscope. SeeFig. 12). Controlling
properly on closing the heat wire and gradually move out from the heat coil when thetip isbent.

Turning Pipette Holder to horizontal
and lay down clamping Position

Heater Cail r ! ;
7 N _
% B BE-N ING
PipetteTip Fig.12



SETTING THE MICROGRINDER (For MFG-5or MFG-5A)

Turning Pipette Holder
for required angle

Insert Tygon tubing
tothrend of pipette.

Fig. 13A

Combination of
microgrinder
and microheater

Syringe output Tygon
tubing connect to a pi-
pette for wet grinding

Fig. 13B

Moving grind-

. . . ing diskback & .
A. Insertfootswitchplugtofoot switchconnector. Turnonmainpower ¢ wardforfast ! Back light LED

switch. Turnthenosepiecetouse lowest magnification4x objective. Adjust  grinding |
theback light toget suitableback groundbrightness. Thesidelight shouldbe \ \n[/
Grinding disk
7

adjustedtohighlight. Adjustthetool manipul ator tomovemicrogrindertothe
center front of back light (Fig. 13A).

B. If apipetteneedswet grinding, fill syringewithcleanwater. Insert syringe _
output Tygontubingtotheend of pipettebeforeclampingthepipettetothe  Turning _ Plpette
pipettehol der. Thenclampthepipetteby thepipettehol der (Fig.13B). Turn ~ direction P
thepipettehol der withrequired angletothegrinderwheel (Fig.13A).Focus ~ Center tangent | Objective
thepipettetipinthecenter viewfirst, thenmovethetipupfor somedistance. ~ Positon | position
Adjustthegrindingwhed positionsothat thecenter tangent positionaignment

withthepipettetip (Fig.14). Thenmovethegrindingwhee! forwardtofocus

thegrinder front edgeand movefurther alittledistancejust under thepipette I _

tip. Fig. 14




OPERATING THE MICROGRINDER

(For MFG-50r MFG-5A)

1. Grinding amicropipette needs patient and careful operating
skill. Thegrinding resultswill bevery different with different
operatorsevenworkingonthesamegrinder.

2. Thegrindingwheel comeswithagrindingdisk attachedonthe
top. Thegrindingdiskischangeablewithdifferentgrade. Grinding
apipettetipfrom1-2umneeds0.1umgradedisk. Grinding5-10
umneeds0.5-1.0umgradedisk. MDI supplies grade 0.1umdisk
(colorgreen), grade0.5umdisk (color grey ) andgrade1.0um
(colorviolet). Itiseasy topeer outthegrindingdisk withapair of
tweezersandreplaceanother adhesivegrind disk.

3. After settingupthegrinder, steponthefoot switchtoturnonthe
grinder and adjust the speed, then carefully and slowly up the
microgrinder to touch thetip (or down the pipettetip to touch
the turning grinding disk surface), lightly up and down the
grinder (or tip) and forward /backward the grinding wheel to
grindingthetip. Pull upthetip beforeturnoff theturningwhesl.

4. Forfaster grinding, thegrinding disk canbemovedback and
forward repeatedly during the pipettetip touching theturning
grinddisk. If sharper tipisneed, after grinding apipetteonone
side, slowly turnthe pipettelittlebit to grind theedgeagain to
makeit sharper ( Fig. 15). Itiseasier to turn the pipette with
the Tygontubing connect totheend of pipette. Don't clampthe
pipette too tight in the pipette holder.

Polishing after grinding
toa 5um opening with
sharpen edge.

BEVEL -
LIN%

/
—

Center tangent

Disk turning position
direction
Focus Then Focus
Pipette Grinding Disk
Tip First Front Edge

Turn ground tip edge little
angle then grind it again.

Fig. 15

Moving grinding | BacklightLED
disk back & forward | !
for fast grinding

\J
\ | Grindingdisk

Turning Pipette

direction

Center tangent | Objective

position I / position
I
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4. Grinding ami cropipettemay usewet grindingwithdroppingwater fromins deor outsi detheground pipette
by usingasyringewith Tygontubing connector. For droppingwater fromins deapipette, connect the Tygon
tubingtothenotipend of thepi pettebeforeputtingthepi petteinthepi pettehol der, fill asyringewithwater then
connectthesyringetothe Tygontubing. Control topumpor holdwater tothetipduringgrinding. Droppingwater
frominsideof pipetteisgoodonly for tipopeninglarger than8um.

6. Thegrinding is better for tip opening larger than 5 um. Pipette tip opening modification between 0.1
to 2 um should be used pipette tip breaking method by apply tip hitting on the non-power heater wire or
heater fixtureblock. Larger than 10umtip may bewet ground by plumpingwater throughaconnectedtubing
fromasyringe. After grinding apipettetip asrequired sizeand angle, thereissomeglassdust touching on
thetip. Useair blow inside and outside or use cool heater wireto kick the dust carefully then polishing
thetip at aquick and very careful control. The pipettetip can be cleaned, blunt and thinned by dippingin
25% hydrofluoricacidand clear by purewater.

7. Wetgrindingwill bebetter for cleaningtipdust duringgrinding. Fill thesyringewithcleanwater, connect Tygon
tubingtothepipetteunpul led head and connect tubing another sideto syringebeforeputting the pipettetothe
holder. Inject water tothepi pettetipbeforegrinding. If tipopeningistoosmall toinject water reachthetip, keep
pressureonthesyringeduringinitial grindinguntil water canbedroppedfromthetip.

8. Usinganoptiona accessory HOL D-SSyringePipetteHol der cantest or cleanapi pette after grinding Install
aground pipettetotheH OL D-Sasfollowing picture. Immersethepi pettetiptothe cleansteamwater or medical
alcohal, thenflash by suckingwater for cleaningandinjecting air to seebubblefor checking through output.

9. Switchtothemicro-heater, forgetheclean ground pipetteti p and makeamoresharp but smoothtip.

HOLD-S Syringe Pipette Holder Connection:

Glass Pipette (1.0- .2 mm O.D., optional 1.5mm O.D.)

Syringe Holder Tube Pipette Adapter
Set syringe pistonin middle Gasket  Adapter Cap

\ —
[ eewan | | TR G~ \<—> /

- ‘ Unpulledhead Pulledtip

Set syringe piston inthemiddle of syringetube. Connect pipette adapter femal e connector to the syringe
maleconnector. Insert glasspi petteto theadapter cap and completely gothroughthegasket. Thenturnthe
adapter cap clockwiseto tighten the glass pipette. To take out the glass pipette, 10osethe adapter cap by
turning anti-clockwise, then pull out the gl ass pipette.



USING AIR OUTPUT (For MFG-5A only)

Input anout sidepressureair (30-80psi) totheair input portintheM FG-5A and connect an output tubingto

theair output portintheM FG-5A. Connect the Tygontubing sideof output air tubingtothetail of theclamped
pipette(Fig.16). Pressingtheoutput air foot switchtoblow air intothepi petteduring polishing cankeepthetip
opened, even canexpand cavity insidepi pette. Without theheater on, blowingair cancleaninside pipettedust
whichaftergrinding (Fig. 17), or cleanout sideof thepipettetip (Fig.18). Donot input an air pressur ehigher
than 95 psi. Do not input any flammable gasas pressur e sour ce.

TygonTubing

Pipettecavity expanded
by air pressure

Fig.16

Clean Pipette
Internal

Fig. 17

Clean Pipette
Tip Outside

Fig. 18




MAINTENANCE

1. During polishing, do not movethe heater to the objective closer than the focus distance, do not turn
on the heater longer than 30 seconds each time. When using objective 10x for polishing , turnonthe
heater |essthan 10 seconds. When using long working distance objective 40x for polishing, turnon
the heater lessthan 1 second.

2. Donot settheheat level too high. Higher heating level will lower the heat coil lifeand jeopardizethe
lens of objective.

3. Sweepthelensonly by lenstissueor soft fabricimmersed with mixed liquid of a cohol/ether or blow
air to clean dust. Do not use organic solventsfor cleaning the paint parts or plastic components.

4. Whenthemicroforgeisnot used, unplug the power, cover unit and placeit towhereisdry and clean.
Storeall obj ectivesand eyepiecesin closed contai ner with drying agent whentheunit will not beused
for longtime.

5. Replacingaheat wire: If replacing the heat wireisneeded, turn off the main power first. There
arefew screwsintheheat wireclamp block (Fig.19). Only loose (don't takethem out) two small heat
wirefixing screwswhich just hold theheat wireterminals. Don't turn the other screw intheheat wire
clampblock fixture. Thentakeout thebroken heat wire. Replaceanew Platinum heat wire(total length
about 5 mm) with apair of tweezers. Then fix the heat wire clamp block by tighten back two small
fixing screws. Thenusepair of tweezersto shapetheheat wireaspositionasFig.20inthe4x objective
view.

After replacing anew heat wire, thelimited power level may be needed to readjust for enough high
power but not burn out the heat wire :

A. Reinstal themicroheater follow the microforge set up procedure. Turn the Heat level/Grinder
Speed Control dial wheel to minimum, then turn on the power.

B. Pressonthefoot switch. Slowly increase heat level by turning the control dial wheel until to see
theenough bright on the heat wire but don't burn out the heat wire. Then check thedial whedl if itis
the maximum number 10. If itislessthan 10, lower heater limit power adjustment isneeded. If even
turnto 10, but theheat wireisstill not getting enough heating power, higher heater limit power isneeded.
Theheater limit power setting pot holeislocated between the power switch and heat / speed control
wheel inleft side of the microscope (Fig. 22). Using asmall screw driver turnsslowly to clockwise
for decrease the power, anti-clockwisefor increasing the power to get the best power result on dial
wheel maximum number 10. Thefunction of pot holeadjustment will giveenough heating power and
protect theheat wirenot being burned out whenthecontrol dial wheel isturnedto themaxi mumnumber
10.

6. Replacingagrindingdisk: If replacing thegrinding disk isneeded, turn off the main power first.
Thegrinding wheel comeswith agrinding disk attached on thetop. Thegrinding disk ischangeable
with different grade. Grinding apipettetipfrom 1-2 umneeds0.1 um gradedisk. Grinding 5-10 um
needs0.5-1.0umgradedisk. MDI supplies grade 0.1umdisk (color green) , grade0.5umdisk (color
grey ) and grade 1.0 um (color violet). It iseasy to peel out the grinding disk with apair of tweezers
(Fig.21). Ped out thecover of anew grinding disk thenadhereto thegrindingwheel withfitting position.
Itistolerablefor little uneven grinding surface.
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Heater Wire Clamp Block

Platinum Heat Wire Heater Coil
PN

4x objectiveview

Fig. 20

Onlylooseupper two
Heater Wire Fix
Screws to change
heat wire.

f o

Heat / speed control
dial wheel

Main power
linefuse (F1A)

Heater limit setting
pot hole Power switch

Fig. 22

Microscope Platform Bottom
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Specifications of MFG-5 Microforge-Grinding Center

Pipette movement
Heater movement
Pipetteholder
Body

Eyepiece
Objectivelenses
Heater

Light

Air infoutput
Microgrinder
Accessory

Power Supply
Output Voltage

Two-axial manipulator and coarse-fine focusing adjustment.
Three-dimension tool manipulator.

360 degreeturnable for singleto multipipette holding..
Horizontal Binocular microscope.

10x, 20XxWF. Optional 10x Scaled.

4x, 10x/0.25, Optional: 20x, 40x/0.6 Long Working Distance.
Patinum heat wire (0.005"OD).

Two super bright white LEDs for background and contour image.
Optional air jet foot switch, in/output tubing and connector.
combination of microgrinder with 0.1/0.5/1.0 um grade disks.
One foot switch. Optional one more.

20W, 120/240VAC

<10V for micro switch and heat element connector.

Model Selection:

Presure
Infoutput

Platinum

WireHester Microgrinder

MF-5
M F-5A
MG-5
MG-5A
MFG-5 v
MFG-5A v

\

\ \%

coarse/fine

coarse/fine
\

Vv

Vv

Vv




Warranty

The following warranty is in place of all other warranties, expressed or implied, and all other warranties, including
warranties as to merchantability or fitness, are expressly excluded.

1.SYSTEM, PARTS AND LABOR. MDI (MicroData Instrument, Inc.) warrants purchased equipmentto be free of
defects in material and workmanship under normal use and maintenance from the date of shipment for a period of
one year (90 days in the case of (a) fuses, heating elements, light emitting diodes, and (b) separately purchased
replacement parts). Consumable supplies and cables are warranted to be free of defects in material and workmanship
atthe time of shipment. Labor invoiced in connection with repairs performed at MDI's facility is warranted for a period
of 90 days from the day of shipment of the repaired equipment.

2.LIMITATIONOFREMEDY. MDIshallhave noliability for any direct, incidental or consequential damages resulting
from breach of warranty, fromthe breach of nonperformance of any term. This limited warranty does notinclude service
torepair damage fromimproper installation, improper connections with peripherals, external electrical fault, accident,
disaster, misuse, abuse or modifications to the equipment not approved in writing by MDI.

3.GEOGRAPHICAL LIMITATION, NONTRANSFERABILITY AND INCONSISTENTLANGUAGE. Inthe case of
equipment located outside of the 50 states, the District of Columbia and the Commonwealth of Puerto Rico which
is returned (in whole or in part) to MDI for warranty service, the transportation costs incurred in such return shall be
at buyer's expense. This warranty is not transferrable and may not be supplemented or amended except in writing
referring specifically hereto and signed by buyer and MDI. Without limiting the generality of the foregoing, any
inconsistentlanguage contained in requests for quotation, buyer's purchase orders, shipping instructions or similar
documents is specifically rejected by MDI.

MicroData Instrument, Inc.

Tel: 908-222-1717
Fax: 908-222-1365
1207 Hogan Drive, South Plainfield, NJO7080, U.S.A.

http://www.microdataM DI.com
e-mall:info@microdatamdi.com
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