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General

Thank you for purchasing the Narishige MF-79 Microforge (for miniature tools).
This instrument is designed for processing the tips of glass micropipettes
produced by a pipette puller. The MF-79 is perfect for producing micropipettes
for injection, cutters, spoons and other miniature tools. Fire-polishing is also
avajlable to make pipette tips round and smooth.

Names of the principal parts
@ Rotating Disc

@ X-Y Stage

® Heater Holder

® Transpitting 1lluninator
® Heater Hanipulator

® Illunination Control

@ Footswitch Connector

® Footswitch

Power Switch

@ Pipette Manipulator

@ Air Nozzle

® Eyepieces

® Hicrbscop

® Air Tube



Specifications

MF-79 Specifications Microforge (for miniature tools)
Power Box : Power Input - 100V AC

Output Terminal - 1/2/3/4/6V 3A
Microscope ! Objectives - 10X, 4X

Eyepieces - WF10X

Heater Manipulator : X-Axis/30mm (Coarse), Y-Axis/23mm (Coarse),
Z-Axis/22mm (Fine), Joystick for X-Y Plane (Fine)

Heater : Platinum Wire (100zm)

Heater Ampeter Scale : 0 - 3A

Dimensions : 350 (W) X 205 (D) X 255 (H) mum
Height :9.8 Ke
Accessories : Footswitch 1 EA

Heater 1 EA

Lamp 1 EA
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Construction

The MF-79 consists of the following sections:

1. Main body base and Power Sources Housing

1) The base is made from light alloy plate and equipped with each support rod.
2) The housing has the power sources for heater and built-in illumination.

3) Glass pipette manipulator and transmitting illuminator with associated
control are mounted on the surface of the housing.

2. Microscope

Binocular microscope and scope body.
3. Manipulators
1) For glass pipette (rotating disc type)
2) For heater (joystick type)

3) For air nozzle (ball joint type)

Assembly

1. Connect the cord at the rear of the transmitting illuminator, with the back
light plug.

2. Assembling of the microsope.
Next, when setting the binocular microscope to the scope body, put on the
power switch, and switch on the transmitting illuminator (back light) and
set the binocular microscope so that the intersecting point of the cross
line of the rotating disc of the pipette manipulator can be focussed on the
center of visual field.

3. Set up the joystick heater manipulator in the support rod at the right of
the microscore. This manipulator is arranged to move the heater element in
two planes (forward up and down) with rack and pinion adjustments and a fine
screw drive in the lateral direction. The platinum heater is fixed in the
head of the heater holder. Connect the cord of the heater with the heater
clamp.

4. The air ball joint manipulator can be installed in the support rod at the
left of the microscope. This manipulator can move backward and forward.
Adequate travel ranges are provided in all directions.

5. Positioning of the heater and air nozzle.

1) Make ug the heater form convenient to working the minute pipettes (Refer to
Page 5).

2) The injection needle generally used as an air nozzle should have its thick-
ness conforming to the volume of flowing air. Set the air nozzle at the
appropriate position for operation.
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Operation

1. Before turning the power switch on, please carry out strictly the following
items, in order to prevent the heater from burning out by overcurrent.

1) Set the dial for heater control at “0°'.
2) Put the heater switch at * OFF *.
2. Put the power switch on, pilot lamp on.

1) Appropriate illuminance can be provided from darkness to full brilliancy, by
the dial for illumination control.

2) Put the micropipette (pulled with the microelectrode puller) in the pipette
fixing groove of the pipette manipulator and set the forming portion to be
worked of the pipette at the center of visual field.

3) Set the heater switch at 1V and put up gradually the dial for heater control
until the radiation of the platinum heater becomes yellow bright. If it does
not become yellow bright even at 1V. Turn the dial st 2V or 3V.

When the platinum heater is burnt out, put a new heater into the head poiﬁt
of the heater holder as shown below.

“rotating the’ dial‘for heateicontrol with- ‘your “1eft
hend, and holding the air tube in your mouth.

Guidelines for use

NOTE : The MF-79 is a precision instrument. 1t is intended to produce glass
pipettes in the micron size range. .

Please observe the following guidelines when operating the MF-79.
1. Handle carefully and avoid dropping or jarring.
2. Do not disassemble the unit.

3. Keep foreign materials i.e. blood, drugs etc. from contacting the equipment.
Keep out of direct sunlight. .

4. Please call a representative if you have any questions regarding use of the
MF-79.



Processing Technique

Technique #1
Yarious techniques can be used to produce various microtools such as:

@Heat processing @Cooling by air @Micromanipulating the pipette
@Rotating the pipette with the rotating disk @Controlling footswitch

1. How to bend the pipette:
If the heater filament is positioned close to the pipette shaft, the
pipette will bend with the upward flow of hot air. Rotating the pipette
vith the rotating disk will maximize the bend.

2. How to make a fine point:

A. FWhen the heater filament is placed so that it touches the pipette tip,
the glass tip melts. Yhile the melting take place, pull the heater
filament away from the pipette quickly as shown in the illustration.
This results in the tip of a very fine needle point. -

J

@ TOUCH T;HE PIPETTE TIP

B. VWhen the heater filament is close to the pipette, the pipette will
bend with the upward flow of hot air. Then use step A. to draw the
tip to a very fine needle point.

The MF-79 can produce & variety of microtools with various shapes.
Selecting the proper heater filament configurations is very important,
Also, using the microscope positioning knobs properly is essential.

St




Processing Technique
Technique #2

3.

6.

How to make a ring:
A ring can be fabricated by using the upward flow of hot air and rotating

the pipette with a rotating disk. A ring will be completed by repeating !
the procedure of bending.

How to make a dent:
Heating and operating the pipette as shown' in the illustration will result

in a transformation of the tip. Turning off the heater filement and
cooling will cure the glass.

|
|
|
!.

How to make a closed needle-p01nt.
Add weight,such as clay,to the end of the pipette. The tip of the pipette
will separate with the combination of heat and gravity.
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Biotechnology is reaching higher levels
and becoming more diverse.
Nowadays, biotechnology is expanding
its range of applications into

a wide variety of industries, from
agnculture, food products, chemicals,
pharmaceutics, and medicine to
energy production.

Narishige Is continuing its product
development based on its fundamental
philosophy of making it easy to obtain
the highly precise micromanipulation
required for research in these fields.
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Introduction

Thank you for purchasing the Narishige MN-3 manipulator

The MN-3 is a three dimensional direct drive coarse positioning manipulator for
" the Initial rapid positioning of the micropipette prior to fine micromanipulation. It
Is used In combination with the drive unit of varlous hydraulic remote control
micromanipulators such as the MO-202 (Joystick 3 dimensional hydraulic
micromanipuiator) or the MO-303 (Ultra fine, low drift 3 dimensional hydraulic
micromanipulator).

The MN-3 manipulator Is made of light alloy and is ofa compact design. It can
be mounted on either the right hand or left hand side of a microscope and is
easlly attached to the microscope mounting adaptor with two fixing screws (see
photograph beneath).

The MN-3 manipulator is for use with microscope mounting adaptors that attach
at the stage level of the microscope. Vibration transmitted by the operator is
minimized and the movements of the mechanical stage of the microscope are
not inhibited.

The P-3 fixing plate is fitted to the main body of the MN-3 and then the drive unit
of the hydraulic remote control micromanipulator is fitted to the P-3 fixing plate.
The configuration of the complete assembly is designed to ensure optimum
performance by keeping the distance between the fixing point of the hydraulic
drive unit and the tip of the microplpette to a minimum.

After the MN-3 manipulator has been used for the initial coarse positioning of
the micropipette each of its 3 axes can be clamped by means of locking screws.
This ensures any subsequent movement or vibration from the MN-3 manipulator
is totally eliminated.

If the P-3 fixing plate, supplied with the MN-3 manipulator, is replaced witha P-2 -
fixing plate, the MN-3 can be converted to an MN-2 for use with hydraulic
micromanipulators such as the MO-202 and MO-303. The MN-2 is the type of
coarse positioning manipulator for use when the micromanipulator is mounted
to the lighting support arm of inverted microscopes.

If the P-3 fixing plate, supplied with the MN-3 manipulator, is replaced with a P-1
fixing plate, the MN-3 can be converted to the equivalent of an MN-1 type
manipulator. The MN-1 manipulator is the type required for use with the older
types of hydraulic manipulators.

Left Hand Use Right Hand Use




ltems Supplied

The MN-3 manipulator is made up of parts shown in the photograph below.
_ Please check all the parts are included.

1. Malin Unit P-3
2. P-3fixing plate with height adjustment
(see right hand photograph) made up of -
the following items.
a. Height adjustment plate Qty 1
b. Spacer Qty 2
c. Fixing screw for main unit
(6 x 20mm) Qty 2
d. Fixing screw for plates a. and b.
(6 x 40mm) Qty2
e. Allen key
(for 6 mm fixing screw) Qty 1




The Components and Their Function

(For right hand use)

1.

X-Axis Control Knob

Rotation of the control knob moves the microplpette in the X direction (right
and left). Clockwise rotation moves the micropipette to the right and:
counterclockwise rotaion moves it to the left.

The range of movement is 30 mm.

Y-Axis Control Knob

Rotation of the control knob moves the micropipette in the Y direction
(forwards and backwards). Clockwise rotation moves the micropipette
backwards and counterclockwise rotation moves it forwards.

The range of movement is 30 mm.

Z-Axis Control Knob

Rotation of the control knob moves the micropipette in the Z direction (up
and down). Clockwise rotation moves the micropipette downwards and
counterclockwise rotation moves it upwards. -

The range of movement is 25 mm.

Z-Axis Clamp
Tighten the locking screw after coarse posltlonmg of the micropipette. Do
not attempt to adjust the Z-axis when the movement is clamped.

Y-Axis Clamp
Tighten the locking screw after coarse positioning of the micropipette. Do
not attempt to adjust the Y-axis when the movement is clamped.




10.

. Holes for Fixing Screws to Mounting Adaptor

Attach the MN-3 manipulator to the mounting adaptor and tighten the two
screws securely to prevent vibration.

P-3 Fixing Plate

This is used to attach the drive unit of some types of hydraulic micro-
manipulators (such as the MO-202/203 or the MO-302/302) to the MN-3
manipulator. Coarse positioning of the fine hydraulic micromaniputator is
carried out with the MN-3 manipulator. The positioning of the P-3 fixing
plate enables the height of hydraulic unit above the MN-3 manipulator to be
adjusted. Spacers are also provided. . The spacers are used if necessary.

Holes for Fixing Bar

The fixing bar of the hydraulic micromanipulator drive unit Is inserted into
either of these holes. Select the hole that achieves the minimum distance
from the fixing bar to the micropipette tip.

Locking Screw for Fixing Bar
Lock the hydraulic micromanipulator drive unit fixing bar into the
appropriate hole (8). :

X-Axis Clamp.
Tighten the locking screw after coarse positioning of the micropipette. Do
not attempt to adjust the X-axis when the movement is clamped.



Assembly Instructions

Assembly and Attachment of
P-3 Fixing Plate

Right Hand Use

L e T It | S—
: O I Hole for

Fixing Bar

Refer to left hand photograph

Attach the P-3 fixing plate to the main body
of the MN-3 manipulator by means of the two
6 x 20 mm fixing screws. If it is necessary to
use the spacers put them between the main
body and the P-3 fixing plate and use the 6 x
40 mm fixing screws. Ciamp the P-3 fixing
plate at the appropriate height.

" Attach the microscope mounting adaptor to

the microscope.

Attach the MN-3 in the appropriate position, °
to the right hand side of the microscope
mounting adaptor with the two 6 mm fixing
screws.

Fit the hydraulic micromanipulator drive unit -
to the MN-3 by inserting and clamping the
fixing bar into the hole in the P-3 fixing plate.

Attach the microscope mounting adaptor to
the microscope.

Attach the MN-3 in the appropriate position
to the left hand side of the microscope
mounting adaptor with two 6 mm fixing:

" SCrews.

Fit the hydraulic micromanipulator drive unit
to the MN-3 by inserting and clamping the
fixing bar into the hole in the P-3 fixing plate.



Precautions

The MN-3 is a high precision piece of equipment which, before despatch has been
carefully adjusted in our factory. Please observe the following:

1. Handle with care and avoid any jolts or knocks. _

2. Do not attempt to adjust or dismantie the equipment. In the event of the
equipment requiring any adjustment please return it to your nearest authorized
repair center. '

3. Avoid spillage on the equipment. In the event of such an accident occurring
clean immediately with an organic solvent such as alcohol. Do not sterilize by
bolling.

4.. When not in use, keep the equipment away from direct suniight and protect from
dust. If itis necessary to clean the equipment use a dry soft cloth.

If you do have any problems, questions or comments piease contact us.

Specification

The MN-3 specification
Three dimensional direct drive coarse positioning manipulator unit.
Range of movement: | X-axis coarse movement 30 mm

Y-axis coarse movement 30 mm
Z-axis coarse movement 25 mm

Material: Light alloy
Weight: : Approx. 310g
Accessory P-3 Fixing plate with height adjustment

(Weight: Approx. 110g)
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Instruction Manual
for
MO—-203 Three Dimensional Hydraulic
Micromahipulator
Thank you for purchasing the Narishige M0-203 Hydraulic Micromanipulator. The
MO-203 has been built with pride and should give you years of -trouble-free op-
eration. This manual is designed to help you get maximum performance from your
M0-203. |If after reading it you require further_assisténce, please never hesi-
tate to call us directly to speak with one of our applications snecialisls.
U_rmg_._c_km
The M0-203 has been carefully packed and inspected, a picture of the package
contents is shown below. You should have one (1) of each of the items shown.
Should any of lhe parts arrive in a damaged condition, contact your common car-
rier iﬁmediately. Do not call us since corrective action must start with the
carrier. Be assured that we will cboperate complelely lo help correct the

problem and to have you operational quickly.

'"E]Conpgcting Rod (lOmm)ﬁi.QOnnected with Headstagéfﬁfﬁwﬁ




The M0-203 is a compact, vibration-free, three dimensional hydraulic micromanip-
ulator. Smooth microdrive movement through a 10mm range is remotely and inde-

pendently conlrolled for each of the X, Y and Z axes. The smooth vibration-free
movement of the microdrive makes the M0-203 ideal for inserting microclectrodes

into small cells or culture.

This manipulator is light-weight and is designed to be mounted on a microscope

using specific adaptors which enhance the vibration-free movement.

This M0-203 manipulator is designed for both Right hand and Left hand use.
Adjust both the headstage and controller so that the printed "R” is facing the
user when Righl hand use appliies. Do lhe same for Left hand use while making

sure that the printed "L” is facing the uscr.

In order to connect the headstage with the coarse movement manipulator (MN-2),
you should screw the connecting rod into the back of the headsiage. In case of
Right hand use, the connecting rod should le screwed into the hole indicaled

"R". In case of Left hand use, screw the connecting rod into the hole indicated

"L".




Principal Parts of the ljeadstage
When the headstase is positioned to face R in front, you can use it for Right
hand use. When positioning to face "L” in front, you can use it for Left hand

use.

Right Hand Use

(1) Ball Joint B-8C

(2) X-unit for Right hand use, Y-unit for Left hand use
(3) Y-unit for Right hand use, X-unit for Left hand use
(@) Z-unit

(5) Pipette Holder  H-T

(6) Pipette Holder Fixing Screw

(7) Pipetie Fixing Screw



Principal Parts of the Controller

(1) Z-axis Control Knoh

(2) X-axis Control Knob for Right hand use
Y-axis Control Knob for Left hand use

(3) Operation Scale
(4) Controlier Housing

(5) Y-axis Control Knob for Right hand use
X-axis Control Knob for Left hand use

Right lland Use

(1

(2)




The Head§tage.

The headstage of the M0-203 is composed of three microdrive units which are
assembled at right angles from each other, so as 1o represent X, Y and Z move-
ments. A micropipette can be moved to any point within a.10mm sided cube by
making use of hydraulic pressure which is directed from a remotly located _

controller.

The following parts are necessary when mounting the headstage to various micro-
scopes.

(1) Adaptor for type of Microscope (See catalog for applicable part number(s))
(2) MN-2 (or MN-3) Coarse movement Manipulator

The headstage must be mounted so that the printed ”R”!is facing the user when
Right hand use applies. [n case of Left hand use, turn the headstage to the

|
left 90 degrees so that the printed ”L” is facing the;user.

In order to connect the headstage with the coarse movément manipulator MN-2, you
must screw the supplied connecting rod into thé back 4f the headstage. When
Right hand use applies, screw the connecting rod intoithe hole marked "R”.
For Left hand use, screw the connecting rod into the Aole marked “L”.
i

After mounting the headstage completely to the microséope, rotate the knobs
of the Controller so as to make sure that each knob i% confrol[ing the correct
axis. i |

The r ;
The Controller is made up of three operation knobs (lé (2) (5) which control

independent movement along all three axes. !



Working Distance

Headstage: X-axis '

Y-axis

Z-axis

Fine Movement

Movablie Distance 1Omm each
Controller: X, Y and Z Direction

Fine Movement

Control lable Distance 10mm each

One rotation of the knob results in the movement of the microdrive

by 500 microns, while the minimum scale of the control knob for X,

Y and Z stands for 2 microns.

Accessories
- (1) Pipette Holder n-7 1 ea
(2) Ball Joint . B-8C 1 ea
Handling a intena of Instrumen

This precision instrument is delicate and should be handied with care. Avoid

any shock to the instrument. Be aware that pulling on the hydraulic lines can
result in damaging the sealed hydraulic system. Keep in mind that this system
is sensitive to temperature change. To minimize unwanted movement of the head-

stage, keep M0-203 in a stable temperature environment away from drafts and sun.

After long term use, the oil may change color. This is due to oxidation of the

oil. This change should not affect the instrument’s performance.

After each use turn all three vernier controls to their zero positions in order
to prevent excessive oil leakage through diaphragm. (A small amount of oil leak-

age is inevitable and should not be regarded as a defect in the device.)

-6 -



For best results when operating the M0-203 each of the vernier controls should

be at the mid-range of their 10mm travel.

Never attempt to disassemble a control cylinder. If so, this will make re-

ad justment very difficult.

The oil containers of the microdrives and controller are of a cartridge design

so that repair:is a matter of replacing the cartridge.

If problems occur with the system, please do not attempt to repair, but rather

contact us and we will repair it for you.



David Rieinfeld
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Instruction Manual
for
MO-203 Three Dimensional Hydraulic
Micromanipulator
Thank you for purchasing the Narishige M0-203 Hydraulic Micromanipulator. The
MD-203 has been built with pride and should give you years of trouble-free op-
eration. This manual is designed to help you get maximum performance from vour
MO-203. If after reading it you require further assistance, please never hesi-
tate to call us directly to speak with one of our applications specialists.
The MH0-203 has been carefully packed and inspected, a picture of the package
contents is shown helow. You should have one (1) of each of the items shown.
Should any of the parts arrive in a damaged conditlion, contact your common car-
rier immediately. Do nol call us since corrective action must start with the
carrier. Be assured that we will cooperate completely to help correct the

problem and Lo have vou operalional quickly.

Controlier . —.

iggﬂnecting Rod (10mm)...Connected with Headstage .




The M0-203 is a compacl, vibration-free, three dimensional hydraulic micromanip-
ulator. Smooth microdrive movement through a 10mm range is remotely and inde-

pendently controlled for each of the X, Y and Z axes. The smooth vibration-free
movement of the microdrive makes the MO-203 ideal for inserting microelectrodes

into small cells or cullure.

This manipulalor is Fight-weight and is designed to be mounted on a microscope

using specific adaptors which enhance the vibration-free movement.

This MO-202 manipulator is designed for both Right hand and Left hand nse.
Adjust both the headstage and controller so that the printed "R” is facing the
user vhen Right hand nse applies. Do Lhe same for Left hand use while waking

sure that the printed "L™ is facing the user.

In order Lo connect the headstage with the coarse movement manipuiator (MN-2),
you should screw the connecting rod into the back of the headstage. In case of
Right hand use, the connecling rod should he screwed into the hole indicaled

"R, In ocase of Left hand use, screw the connecting rod into the hole indicated

75[ "




Principal Parts of the lleadstage

When the headstage is positioned to face "R” in front, you canuse it for Right

hand use. When positioning to face ”L” in front, you can use it for Left hand

4

use.

Right Hand Use

(6)

(1) Ball Joint B-8C

(2 *-unit for Right hand use, Y-unit for Left hand use
(3) Y-unit for Right hand use, X-unit for Left hand use
1) Z-unit

(5) Pipette Holder  H-T

(B) Pipette Holder Fixing Screw

(7) Pipette Fixing Screw



Principal Parts of the Controller

(1) Z-axis Control Knob

(2) X-axis Control Knob for Right hand use
Y-axis Control Knob for Left hand use .

(3) Operalion Scale
(4) Controller Housing
(5) Y-axis Control Knob for Right hand use

X-axis Control Knob for Left hand use

Right Hand Use

:(;3. (1)

o (2)
(4

(6)

._[l___



The Headstage

The headstage of_the M0-203 is composed of three microdrive units which are
assembled at right angles from each other, so as to represent X, V¥ and Z move-
ments. A micropipette can be moved to any point within a 10mm sided cube by
making use of hydraulic pressure which is directed from a remotly located

!

controller.

The following parts are necessary when mounting the headstage to various micro-
scopes. _

(1) Adaptor for type of Microscope (See catalog for applicable part number(s))
(2) MN-2 (or MN-3) Coarse movement Manipulator |

The headstage must be mounted so that the printed "R” is facing the user when
Right hand use applies. In case of Left hand use, turn the headstage to the

left 90 degrees so that the printed ”L” is facing the user.

In order to connect the headstage with the coarse movement manipulator MN-2, you
must screw the supplied connecting rod into the back of the headstage. When
Right hand use applies, screw the connecting rod into the hole marked “R”.

For Left hand use, screw the connecting rod into the hole marked ”L”.
After mounting the headstage completely to the microscope, rotate the knobs
of the Controller so as to make sure that each knob is controlling the correct

axis.

The _Controller

The Controller is made up of three operation knobs (1) (2) (5) which control

independent movement along all three axes.



Working Distance
Headstage: X-axis
Y-axis
Z-axis
Fine Hovement
Movable Distance 10mn each
Controller: X, Y and Z Direction
Fine Movement
* Controllable Distance 10mm each
.One rotation of the knob.results in the movement of the microdrive
by 500 microns, while the minimum scale of the control knob for X,

Y and Z stands for 2 microns.
Accessories
(1) Pipette Holder . H-7 | | ea

(2) Ball Joint - B-8C | ea

Handling and Maintenance of the [nstrument

This precision instrument is delicate and should be handled with care. Avoid

any shock to the instrument. Be aware that pulling on the hydraulic lines can
result in damaging the sealed hydraulic system. Keep in mind that this systém
is sensitive to temperature change. To minimize unwanted-movement of the head-

stage, keep M0-203 in a stable temperature environment away from drafts and sun.

. After long term use, the oil may change color. This is due to oxidation of the

oil. This change should not affect the instrument’s performance.

After each use turn all three vernier controls to their zero posiiions in order
~ to prevent excessive oil leakage through diaphragm. (A small amount of oil leak-

age is inevitable and should not be regarded as a defect in the device.)

_'6._



For best results when operating the M0-203 each of the vernier controls should

be at the mid-range of their 10mm travel.

Never attempt to disassemble a control cylinder. If so, this will make re-

adjustment very difficult.

The oil containers of the microdrives and controller are of a cartridge design

so that repair is a matter of replacing the cartridge.

If problems occur with the system, please do not attempt to repair, but rather

contact us and we will repair it for you.
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Instruction Manual
for |
MN-2 (MN-3) Three Dimensional
Manipu l.a t o'r_

Thank you for purchasihg the Narishige MN-2/MN-3 Microménipulator.  The MN-2/
MN-3 has been built with pride and shouldigive you yea}s of troublé-ffee_oper-
ation. ThiS'manﬁal is designed to help you get"makimum performance'from your
MN-2/MN-3. If after reading it ybu:reqdire further assistanCe, pleaée never- .
hésftate to call us'directiy to speak with bné 6f our applications speciaiists.
Unpacking | | o ;
The MN-2/MN-3 has been carefully'pack& and iﬁépected; Should any 6f the parts
arrivé in a damaged condition, contact your common carrier immédiately. Do not

call us since corrective action must start with the carrier. Be assured that we

will cooperate completely to help.correct the problem and to have you opera-

tional quickly.

MN-2(HN-3) Three Dinensional Manipulator
This manipulator is generally combined wiih the headstage of M0-202, MO-203 or
M0-204 Micromanipulators for coarse positioning a micropibette. This m#nipula-
tor can be mounted onto a micfpscope.directly_by using one of the Narishige Co.

manufactured mounting adaptbrs. MN-2 is designed to be mounted on the condensor

' mounfing attachments, while the MN-3 is designed to be mounted on microscope

stage mounting adaptors.

The MN-2 uses a P-2 mounting attachment and the MN-3 uses a P-3-mounting attach-

ment, which is_ayailable for héight adjustment. :



The Principal Parts

MN-2

(1) Operation Knob for Z-Axis

(2) Operation Knob for X-Axis

(3) Operation Knob for Y-Axis

(4) Locking Lever for X

(5) Locking Screw for 2

(B) Fixing hole for Mounting Adaptor

(7) Locking Screw for Z (8 —k (8)
(8) P-2 (P-3)

(9) Fixing Screw for Headstage

REN |24
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Working Dfstance

1. X-direction ' _ © 30mm Coarse Movément
2. Y-direction ' 30mm - Coarse.Movemenf

3. Z;direction _ "~ 25mm . Coarse Movement

~ Features of the MN-2/MN-3
A. The main body ‘is made of dufa)ulm[num and designed to be compact, lightweight
and sturdy. -
B. Can be.mounted on almoSt any microscope by making use df microscope mounting
adaptors availabl¢ from Narishige.Co. Ltd. | |
C. Locking levers for X, Y and Z directions are included for fixing the manip- |

ulator in any position.

Accessories

- MN-2 p-2 - ' 1 ea included

MN-3 - | . o P3 .1 ea included

Maintenance Notice
This manipulator has been adjusted at our factory for precise operation and no

field adjustments should: be required.

¥hen handling, please obéerve the following:
| 1. Avoid any shock to the instrument.
2.. Do not take.the instrument aparf. |
| 3. Do not expose the instrument to.dust, blood, chemicals, or direct

rays of sun.

Should any problem arise, please contact Narishige USA for a fast, courteous

assessment of your need.



NARISHIGE USA, INC'S ONE YEAR LIMITED WARRANTY

-/

Narishige USA, Inc. (NUSA) warrants purchased equipment (except as noted below)
to be free of defects in material and workmanship under normal use and mainte-
nance from the date of shipment for a period of one year. In the case of (i) fuses,
lamps, light emitting diodes, and LCD’s, and (ii) separately purchased replacement
parts, the warranty period is 90 days. Consumable supplies, heating elements, and
cables are warranted to be free of defects in material and workmanship at the time
of shipment. Labor invoiced in connection with repairs performed at NUSA's facility
is warranted for a period of 90 days from the date of shipment of the repaired
equipment. : : _

All warranties herein extend to the original end user only and are not assignable or
transferable. ' '

All warranties herein shall not apply to any damage or defect which is caused by or
due, directly or indirectly, to misuse, abuse, negligence, accident, unauthorized repair
or repair parts. -

ALL WARRANTIES IMPLIED BY LAW INCLUDING ANY WARRANTY OF MER-

CHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE LIMITED

TO THE DURATION OF THE EXPRESS WARRANTIES CONTAINED HEREIN.

THE WARRANTIES HEREIN ARE EXPRESSLY IN LIEU OF ALL OTHER WAR-

RANTIES. IN NO EVENT SHALL NUSA BE LIABLE FOR ANY INCIDENTAL OR

7 CONSEQUENTIACDAMAGES FOR THE' BREACH OF ANY'WARRANTY=NUSA's===|
~ LIABILITY SHALL BE LIMITED TO REPAIRING OR REPLACING, AT NUSA's
OPTION, ANY COMPONENT WHICH NUSA FINDS AT NUSA's SITE TO BE

DEFECTIVE IN MATERIAL OR WORKMANSHIP. : '

NO WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING ANY WAR-
RANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
ARE MADE BY ANY DISTRIBUTOR OR-DEALER OF THIS PRODUCT AND IN
NO EVENT SHALL ANY DISTRIBUTOR OR DEALER OF THIS PRODUCT BE
LIABLE FOR THE PAYMENT OF ANY INCIDENTAL OR CONSEQUENTIAL DAM-
AGES OF ANY KIND WHATSOEVER. : '

In order to obtain warranty service, the original end user should return this product
to Narishige USA, Warranty Dept., One Plaza Road, Greenvale, New York 11548,
together with a brief description of the problem that is sought to be remedied. In
returning this product, the original end user must repay all postage, shipping, trans-
portation, insurance and delivery costs. ' ‘

The return of the warranty registration form to NUSA will serve as a basis for estab-
lishing proof of purchase and proof of purchase date by the original end user. The
failure of the original end user to return the warranty registration form will not affect

the rights hereunder, so long as the original end user can establish proof of purchase

and proof of purchase date. :

P\
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DEAR CUSTOMER:

We are pleased to have you join the growing family of customers who have
purchased from Narishige USA, Inc. (NUSA). We appreciate the confidence
which you have placed in us. It is this confidence which keeps us striving to
provide the highest quality and value in all of our products.

Narishige USA, Inc. offers a broad range of complimentary products, some of
which are described in the accompanying literature. Please feel free to
contact us if we can help you with any of these products, or if you requure appli-
cation assistance with your current purchase.

So that your warranty will be valid, itis important that you complete and return
the “Warranty Registration” card.

NARISHIGE USA, INC.

ONE PLAZA ROAD « GREENVALE, NEW YORK 11548 « 516/621-4588
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Instruction Manual
for
MN-2 (MN-3) Three Dimensional
Manipulator _
Thank you for purchasing the Narishige MN-2/MN-3 Micromanipulator. The MN-2/
MN-3 has been built with pride and should give you years of trouble-free oper-

ation. This manual is designhed to help you get maximum performance from your

MN-2/MN-3. If after reading it you require further assistance, please never

hesitate to call us directly to speak with one of our applications specialists.
Unpacking |

The MN-2/MN-3 has been carefully packd and inspected. Should ﬁny of the parts
arrive in a damaged condition, contact your common carrier immediately. Do not
call us since corrective action must start with the carrier. Be assured that we
will cooperate completely to help correct the problem aﬁd to have you opera-

tional quickly.

" MN-2(MN-3) Three Dimensional Manipulator
This manipulator is generally combined with the headstage of M0-202, M0-203 or
M0-204 Micromanipulators for coarse positioning a micropipette. This manipula-
tor can be mounted onto a microscope directly by using one of the Narishigé Co.
manufactured mounting_adaptoré. MN-2 is designed to be moﬁnted on the condensor
mounting attachments, while the MN-3 is designed to be mounted on microscope

stage mounting adaptors.

The MN-2 uses a P-2 mounting attachment and the MN-3 uses a P-3 mounting.attach-

ment, which is available for height adjustment.



. The Principal Parts

(1) Operation Knob for Z-Axis

(2) Operation Knob for X-Axis
(3) Operation Knob for Y-Axis

(1) Locking Lever for X

(5) Locking Screw for Y

(9)
(9)
. MN-3
(6) @
(6) Fixing hole for Mounting Adaptor 0
(7) Locking Screw for Z (8) k T (8)

(8) P-2 (P-3)

(9) Fixing Screw for Headstage




Working Distance

1. X-direction 30mm Coarse Movement
2. Y-direction 30mm Coarse Movement
_ 3. Z-direction 25mm Coarse Movement

Features of the MN-2/MN-3
A. The main body is made of duralulminum and designed to be compact, lightweight
and sturdy.
B. Can be mounted on almost any microscope by making use of microscope mounting
adaptors available from Narishige Co. Lid.
C. Locking levers for X, Y and Z directions are included.for fixing the manip-

ulator in any position.
Accessories

MN-2 p-2 1 ea included
MN-3 P-3 1 ea included

Maintenance Notice

This manipulator has been adjusted at our factory for precise operation and no

field adjustments should be required.

When handling, please observe the following:
1. Avoid any shock to the instrument.
2. Do not take the instrument apart.
3. Do not expose the instrument to dust, blood, chemicals, or dfrect

rays of sun.

Should any problem arise, please contact us for a fast, courteous assessment

of your need.



PP-83 Glass Microelectrode Puller

Outline:

This microelectrode puller is designed to manufacture micropipeltes for use
in patch clamp experimenlation. The tips of the electrodes produced by this
paller can easily be fire polished so as to render them non-injurions to
delicate cellular membranes even when tight (gigaobm) palch seals are made.

The pp-83 allows for the independent control of the two sequential pullis
which are nsed to produce a patch pipette. The temperature of the filamenl
daring the first pull is conlrefled by the "Ffirst pull heat adjastment koob™,
and the length of the first pull can be conlrolled by the posilioning of a
microswitch. In addition to mechanically stopping the fall of the puller
assembly, activation of the microswileh automatically turns off the heating
filament. Prior to the second pull, the experimenter can reposition the beat- -
ing element Lo the base of Lhe narrowed portion of the glass capillary which
was formed by Lhe stretching of the molten glass during the first pull.

After setting the "second pull healer adjustmenl knob™, the second pull may be
startled. A patch micropipette is produced when the weight of Lhe puller causes
the mollen glass to separate into two separatle pieces.

Once the optimal heater adjustment settings have beebh determined, Lhe con
sistent performance of the two independent heating circnits makes readjustment
of the knobs unnecessary. = The movable microforge fealure of the PP-83 pre
clodes the troublesome repositioning of lhe delicate capillary after Lhe first
pultl.

“Specifications:

Power Source: 117 - 120 VOLT AC, (220 - 240 VOLTS AC)
Heater Voltage: I.5 VOLTS

Cn;rent: 17A
Weight: 6.h Kgs.

Dimensions: Wi80mm x DI8O mm x HIY0 mm

(1)



PP-83 GLASS MICROELECTRODE PULLER NAMES

14. Micro-switch for heater 10. Kobes for forge

6. Forge
7. Forge adjusting knob _for up & down

N\

9. Hood

4. 2nd heater adjusting dial

5. Pipette holders

3. 1st heater adjusting dial
13. Weight hook

8. Slider

12. 1st pulling stoper :
2. Starter

A daiameter of 1st pull and
length, can be adjust by the
1st pulling stoper (12)

15. Micro-switch for 1st stoper

1. Power switch

This stoper can be
adjust length of 2nd
pulling.

The position is around

3/5 better.

16. Micro-switch for 2nd stoper



PP-83 GLASS MICROELECTRODE PULLER

Make sure following points befor you start

* You will loosen the pipette holder knobs (5), take out a tool.

* Check the heater adjusting dials (3) and (4) are indicating O.

- % Check the forge part contact to the micro-switch (14) if not,

adjust by the adjusting knob (7).

* This puller's voltage operated for AC-100 volts, therefor use
attached adaptor. o

* % % INSTRUCTION * * *

only with (5) then the slider (8) moves
up till stop it. Fix the tube below side
by pipette holder (5). '

1) Put a glass tube. hold adove side tube 310 @ (10)

1 Put a glass tube. heater on :
2) Ajust the 1st pulling of length “L’ by~ _ 6)[OF
stoper (12). set the micro-switch (15). al: !

1
S0

3) Turn on the power switch (1). 10) <5 a0
4) Cover the hood for forge (6). 7 ql[p

l
5) Push the starter (2). ] @
1 -

6) Turning right the 1st heater adjusting 6)|° ho
dial (3) mark around 88-43-fer-use
REATINUM-ELEMENT. M use
CANTAL WIRE mark around 8-

St~-5€

11

L
|
m
(i

~~
~
N

(8)

©o-L T After set | -




2 1st step pulled slider

moves down to stoper

a0 (LE) [i]l]i])
G == s

3 Turning down the heater
midle of pipette turn left
micro-switch (15)

Stater on (2)

a0 :@ 10
m m

(o]
(6) o

(8)

U

15
J—
After 1st pull the
glider stop by
stoper (15)

7) The slider (8) moves down to 1st
stoper (12).

(I

A
-3
)
__
&)

(8)

o o l

16

reset the micro-switch (15)

8) Turning down the heater (6) by the
forge adjust knob (7). set the forge
stoper by adjust knob (11).

“ 9) Turn left the micro-switch (15) for
reset.

10) Push the starter (2) again.

11) Turning right the 2nd heater
adjusting dial (4) mark around

4 After 2nd pulled

T

)

-

15

() blﬁﬁ])
e) ¢)
(6)O o
l
|
=i/ €
E]
(8)

12) The slider (8) moves down.

26-30forse—PIATINUM_ELEMENT.
If use CANTAL WIRE mark around 41. ~%3.7.

1) TFrrmine—rieht—theSnd Liati

dial--mark—around-28-830—for-use

PEAFNSM-ELEMENT. If use CANTALL

WHRErark-around—4 .



How to adjust the forge position

a0

a0 (10)

Tt

HI | T || @ o

Loosen the knobs ( 10) " and adjust front back. “Also. left and right

i1

How to adjust a diameter

A daiameter of 1st pull and length._ can be adjust by the 1st pulling stoper (12)

After 1st puuled pipette

Tip of the pipette 3~6 um

A’ is the 1st step position for heater

/ .
&

11}

O.5uN——

A is the 2nd step position for heater ~ -~ /\

L 1s length of 1st pul.lé'd_. bipette )
1 is length of the heater moved down -

Befor start 2nd pull, waite 30/sec and

After heat-poiish by micro-forge
the micro-switch (15) turn left to reset.




The Names of the Prinmcipal Parts:
(1) Power switch
(2) Start button
3) Ist. heater adjustment dial(for the first poll)
'(4) lnd. heater adjustment dial(for the second ﬁull)
(5) Pipette holders
(6) Forge
(1) Forge adjustment knob(for vertical adjustment)

(8) Slider

(9) - Hond

(1) Forge aligment éet screws
(11) Stopper for the second pull
(1) Stopper for the first pull

(13) Reight attachment hook
(14) Microswitch to initiale the first pull
(15)  Microswitch to terminate the Firsl pull

(16) Microswitch to terminale Lhe second pull

Notice:
Prior to operation, make sure the following items.
(1) Confirm that the beater adjustment dials (3)(4 ) indicate "0".

(2) Bring the lorge mounting into contact with the forge microswitch(14) by
" torning the forge adjuslﬁent_knob(?). '

(3)  Apply the specific adaplor in case that the electric source is ACII7

VOLTS, 220 VOLTS or 240 VOLTS, as this instrument is designed Lo
operate under the voltage of AC 100 VOLTS.

(6)



Upération:

(N

(2)

3)

)
(5)
(6)
(N

(8)

(9)

(10)
an

(12)

(13)
(14)
(15)
(16)

("

lnsert a glass capillary through the tilament and lock it in place by
tightening the apper pipette bolder(5). Move the slider(8) all the

way op and Fastenm it im place by securing the capillary in Lhe |ower
pipette holder(5).

As the first pull is terminated when the microswitch(15) is conlact-

ed by the base of the descending stider(8), the length and the dia-
meter of the marrowed portion of the capillary which results from Lhe
first pull cam be adjusted by varying the posilion of the microswitch
(15). This is accomplished by sliding the micrositch assembly and fix:
ing it in place by tigbtening the first pull stopper(12).

After adjusting the microswitch to the position which gives eleclrodes
the desired shape, make sure, betore isitiating the first pull, that
the microswileb(15) is set by swinging into the path of the slider.

Turn the power switch(l) to Lhe UN position.

Close the forge hood(9).
Push the starter button(2).

Turn tbe first pull healer adjustment dial(3) clockwise to the setting.
¥e recommend settings of 54 -56 for cantal filaments.

The heated portion of the capillary become molten and the descending
slider is halted at the posilion of the stopper, activating the micros-
switch(15) simultaneously.

Following the completion of the first pull, move the forge(6) into Lhe
position for the second pull by turning the forge's adjusiment knob.
Mark this position for sabsequenl second pulls with the stopper for Lhe
second pull.

Swing the microswitch(15) oul of the path of the slider(8).

39 sccbnds after the first pull has been compleled, yon may begin the

second pull Pash the starter button(2) again.
Turn the beater adjustment dial for the second pull(4) clockwise until

the proper settings is reached. We recommend setlings of 39 - 4] for
cantal filament.

The molten glass is caused tn separate into two separate pieces by Lhe
downward movemenl of the slider.

After the second pull is compleled, remove ihe two pieces of capillary
Lubing from the pipelte holder(5).

The capillary tnbe in the lower pipette holder can now be heat polished
lo yield a "patch clamp” microelectrode.

Turn the forge adjustment knob(7) so thal Lhe fofge mounting reluros its
appermost position in contact with the forge microswilch(14).

Returp the microswileh(15) Lo the original position.

T



Accessories:

(.

(2)
(3)
(1)

- (5)

(6)

Canta) filament

Hexagonal irencb

Set screw fot".fixing Tilament
Fase |4

Forge

Glass capillary

8).

100

ea

ea

ea

ea

ea

ca



Schematic Representation of the First and Second Pullé.

Glass capillqgr;

Glass capillaL1 |
after the firkl First pull filament position

pull '

]] Second pull filament position

<
- -
-

u.

Filament repositioning between Pulls

-——f-—-

=
~
-

-

Capillary after the
second pull

-l

Microswitch used to adjust the
dimensions of the capillary

Sefting of the which results from the, first pull.
)/"tl[

Microswitch(ls

Microswitch to terminate the
second pull.

(7)



June, 1985

PP-83 Glass Microelectrode Puller

Actual Data of Manufacturing the Electrodes for
"Patch Clamp" and "Holding Pipette"

1.First heater adjusting dial (voltage adjustment) set at 65.

Second heater adjusting Time Diameter of the Tip
dial {voltage adjustment)

Scale 35 14 sec. 1.2 micron
34 i5 " 2.4 "
33 16 " 10.0 "
32 28. " 18.0 "
31 40 " 1%9.0 "
30 4 Min. 28.0 "
30 Sec.

2. The diameter of the electrode tip may vary from above figures
according to the time interval of the first pull and the second
pull. Attention must be paid not to remove the microswitch
(stopper) before the heater gets cool, otherwise the melted
capillary may be extended further by remaining heat.

3. Above data may also change due to the stroke of the first pull.
4. Above data has been derived from the setting of the first pull
voltage at 65 scale. The consequences may vary according to

the first pull voltage.

5. As the diameter of the electrode may change due to the difference

of the instrument itself, so please make use of the above data
as a standard in case of making the electrodes.

(ro)
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NARISHIGE USA, INC.'S ONE YEAR LIMITED WARRANTY

- N\
Narishige USA, Inc. (NUSA) warrants purchased equipment (excef)t as noted below)"

to be free of defects in-material and workmanship under normal use and mainte-
nance from the date of shipment for a period of one year. In the case of (i) fuses,
lamps, light emitting diodes, and LCD’s, and (ii) separately purchased replacement
parts, the warranty period is 90 days. Consumable supplies, heating elements, and

~ cables are warranted to be free of defects in material and workmanship at the time

. of shipment. Labor invoiced in connection with repairs performed at NUSA's facility
is warranted for a period of 90 days from the date of shipment of the repaired

- equipment.’
All warranties herein extend to the original end user only and are not assignable or
transferable.

All warrarities herein shall not apply to any damage or defect which is caused by or -
due, directly or indirectly, to misuse, abuse, negligence, accident, unauthorized repair
or repair parts.

ALL WARRANTIES IMPLIED BY LAW INCLUDING ANY WARRANTY OF MER-
CHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE LIMITED

TO THE DURATION OF THE EXPRESS WARRANTIES CONTAINED HEREIN.

THE WARRANTIES HEREIN ARE EXPRESSLY IN LIEU OF ALL OTHER WAR-
RANTIES. IN NO EVENT SHALL NUSA BE LIABLE FOR ANY INCIDENTAL OR

T "CONSEQUENTIALDAMAGES FOR THE BREACH OF ANY-WARRANTY-NUSA's . —

. LIABILITY SHALL BE LIMITED TO REPAIRING OR REPLACING, AT NUSA's

OPTION, ANY COMPONENT WHICH NUSA FINDS AT NUSA’S SITE TO BE
DEFECTIVE IN MATERIAL OR WORKMANSHIP.

NO WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING ANY WAR-
RANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
ARE MADE BY ANY DISTRIBUTOR OR DEALER OF THIS PRODUCT AND IN
NO EVENT SHALL ANY DISTRIBUTOR OR DEALER OF THIS PRODUCT BE
LIABLE FOR THE PAYMENT OF ANY INCIDENTAL OR CONSEQUENTIAL DAM-
AGES OF ANY KIND WHATSOEVER.

In order to obtain warranty service, the orl?mal end user should return this product
to Narishige USA, Warranty Dept., One Plaza Road, Greenvale, New York 11548,

. together with a brief description of the problem that is sought to be remedied. In
returning this product, the original end user must repay all postage, shlpplng trans-
portation, insurance and delivery costs.

. The return of the warranty registration form to NUSA will serve as a basis for estab-

- lishing proof of purchase and proof of purchase date by the original end user. The
failure of the original end user to return the warranty registration form will not affect
the rights hereunder, so long as the original end user can establish proof of purchase
and proof of purchase date.

/e

WAhRANTY REGISTRATION

Dealer (if applicable) ___ i Product Purchased

Serial No.

Invoice No.

Date of Delivery

Organization Name -

Address

City

©  State

"Individual Name

In order to insure proper warranty service, user must fill outand -
* return warranty registration form within 15 days. Detach, fold and .
return self-addressed card.
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DEAR CUSTOMER:

We are pleased to have you join the growing family of customers who have
purchased from Narishige USA, Inc. (NUSA). We appreciate the confidence
which you have placed.in us. It is this confidence which keeps us striving to
provide the highest quality and value in all of our products.

Narishige USA, Inc. offers a broad range of complimentary products, some of
which- are described in the accompanying literature.- Please feel free to
contact us.if we can help you with any of these products, or if you require appli-
cation assistance with your current purchase. '

So that your warranty will be valid, it is |mportant that you complete and return
the “Warranty Registration” card.

NARISHIGE USA, INC.

ONE PLAZA ROAD - GREENVALE, NEW YORK 11548 « 516/621-4588



Instruction Manual
for
MO—-203 Three Dimensional Hydraulic
Micromanipulator
Thank you for purchasing the Narishige MO-203 Hydraulic Micromanipulator. The
MD-203 has heen huilt with pride and should give you years of trouble-free op-
eration. This manual is designed to help you get maximum performance from your
MD-203. If after reading it you require further assistance, please never hesi-
tate to call us directly to speak with one of our applications specialists.
Unpacking
The M0-203 has been carefully packed and inspected, a picture of the package
contents is shown betow.  You should have one (1) of each of ihe items shown.
Should any of the parts arrive in a damaged condition, contact your common car-
rier immediately. Do not call us since corrective action must start with the
carrier. Be assured that we will cooperate complelely 1o help correct the

problem and to have you operational quickly.

. . Controllier . e
nggnectlng Rod (10mm)...Connected with Headstage . - _.ro” gr”. o

R

e Ball Joint (B-8C) B e e nd Pipette Holder (-7 ‘:x#"‘“

- 1-




The M0-203 is a compacl, vibration-free, three dimensional hydraulic micromanip-
ulator. Smooth microdrive movement through a 10mm range is remotely and inde-

pendently controlled for cach of the X, Y and 7 axes. The smooth vibration-free
movement of Lhe microdrive makes the M0-203 ideal for inserting microelectrodes

into small cells or cullure.

This manigmlalor is fight-weight and is designed to be mounted on a microscope

using specific adaptors which enhance the vibration-free movement.

This MO-203 manipulator is designed for bhoth Right hand and Lefd hand nse,
Adjust both the headstage and controller so that the printed "R™ is facing Lhe
user when Risht hand nee applies. Do the same for Left hand use while waking

sure that the printed "L is facing the uscr.

In order Lo connect the headstagze with the coarse movement manipulator (MN-2),
vou should screw the connecting rod into the back of the headstage. In case of
Right hand use, the connecting rod should bhe screved into the hole indicaled

"R, In case of Left hand use, screw the connecting rod into the hole indicated

nl "




Principal Parts of ithe lleadstase

When the headstage is positioned to face "R” in front, you can use it for Right

hand use.  When positlioning to face ”L” in front, you can use it for Left hand

a

use.
Right Hand Use
(4
(2
(7

(6)

(1) Ball Joint B-8C |

(2) X-unit for Right hand use, Y-unit for Lefl hand use
(3) Y-unit for Right hand uée, X-unit for Left hand use
(4) Z-unit

(5) Pipette Holder  H-T

(6) Pipette Holder Fixing Screw

(7) Pipette Fixing Screw



Principal Parts of the Controller

(1) Z-axis Control Knob

(2) X-axis Control Knob for Right hand use
Y-axis Control knob for Left hand use .

(3) Operation Scale
(4) Controller Housing
(5) Y-axis Control Knob for Right hand use

X-axis Control Knob for Left hand use

Right Hand tlse

(1

(2)
NG

(6)

._.[1_



The Headétage

The headstage of the MO-203 is composed of three microdrive units which are
assembled at right angles from each other, so as to represent X, Y and Z move-
ments. A micropipette can be moved to any point within a 10mm sided cube by
makiﬁg use of hydraulic pressure which is directed from a remotly located

controller.

The following parts are necessary when mounting the headstage to various micro-
scopes.

- (1) Adaptor for type of Microscope (See catalog for applicable part number(s)) -
(2) MN-2 (or MN-3) Coarse movement Manipulator |

The headstage must be mounted so that the printed "R” is facing the user when
Right hand use applies. In case of Left hand use, turn the headstage to the

left 90 degrees so that the printed ”L” is facing the user.

In order to connect the headstage with the coarse movement manipulator MN-2, you
must screw the supplied connecting rod into the back of the headstage. When
Right hand use applies, screw the connecting rod into the hole marked ”R”.

For Left hand use, screw the connecting rod into the hole marked ”L”.

After mounting the headstage completely to the microscope, rotate the knobs
of the Controller so as to make sure that each knob is controlling the correct

axis.

The Controller

The Controller is made up of three operation knobs (1) (2) (5) which control

independent movement along all three axes.



Working Distance

Headstage: X-axis
| Y-axis
Z-axis
Fine Movement
Movable Distance 10mm each
Controller: X, Y and Z Direction
Fine Movement
Confrollable Distance 10mm each
One rotation of the knob results in the movement of the microdrive
by 500 microns, while the minimum scale of the control knob for X,

Y and Z stands for 2 microns.
Accessories
(1) Pipette Holder H-7 1 ea

(2) Ball joint B-8C 1 ea

Handling and Maintenance of the Instrument

This precision instrument is delicate and should be handied with care. Avoid

any shock to the instrument. Be aware that pulling on the hydraulic lines can
result in damaging the sealed hydraulic system. Keep in mind that this system
is - sensitive to temperature change. To minimize unwanted movement of the head-

stage, keep M0-203 in a stablie temperature environment away from drafts and sun.

After long term use, the oil may change color. This is due to oxidation of the

.0il. This change should not affect the instrument’s performance.

After each use turn all three vernier controls to their zero positions in qrder
to prevent excessive oil leakage through diaphragm. (A small amount of oil leak-

age is inevitable and should not be regarded as a defect in the device.)
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For best results when operating the M0-203 each of the vernier controls should

be at the mid-range of their 10mm travel.

Never atiempt to disassemble a control cylinder. |f so, this will make re-

ad justment very difficult.

The oil containers of the microdrives and controller are of a cartridge design

so that repair is a matter of replacing the cartridge.

If problems occur with the system, please do not attempt to repair, but rather

contact us and we will repair it for you.



