INSTRUGTIONS
g

IMT-2

INVERTED RESEARCH
MICROSCOPE

This instruction manual has been written for use of the
Olympus Inverted Research Microscope Model IMT-2. Before
putting the microscope into operation, it is recommended
that you read this manual carefully in order to familiarize
vaurself fully with the use of this microscope so that you

may obtain optimum performance of this instrument.

OLYMPUS
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BEFORE USE
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! As @ microscope is 8 precision instrurment, always handie

i Ta lift the microscope. fram tha packing case; hold it

v the following points carefully for operation and maintenance

Operation

it with the care it dessrves, and avoid abruot moticns
and shocks

at the OM mount (&) and the fluorescence illumirator
mounting thread (B). {Fig. 1}

To move the microscopa

Hold the microscope by the OM mount {A) and the
fluorascence illuminator mounting thread (B) or place
wour hands under the microscope base at the microscopa
side {C} and back (D).

Do not grasp the plastic hand rests, since thay are not
strong enoudgh to suUpport the microscope.

Do not usa any bulb other than the gne designated by
Olyrmnpus (12VEOWHAL halogen bulb),

! Avaid exposure of the microscope to direct sunlight, (Model IMT2-5FR shown)

high temperature and humidity, dust and vibration,

Make it & point to use the tension adjustment ring to adjust the tension of the coarss adjustment knobs. (Do
not rotate the coarse adjustrment knobs in the opposite directicns simultanecusly )

Make sure that the lins voltage selector switch is set o conform with the loccal mains vl tage

! Disconnect the power cord from the AC outlet befare fuse replacement,

) Alweys ground the microscope.

Maintenance

Lens surfaces must always be kept clean, Fine dust on lens surfaces should be blown off by means of a3 hand
blowar. Carefully wipe off oil o fingerprints on the lens surfaces with gauze moistenad with a small amount
ot wylene, or a cleaning medium {aleohol and ather 3 71

I Do not use organic solutions to wipe the surfaces of various plastic components,

Be careful not to spifl the cultura solution, etc. | spilt, it should be wiped off immediately, 11 isrecemmended
to use a waterprant cover optionally available.

' When abyjectives are not screwed into the nosepiece aperturss, seal the aperturas with dust plugs, which will

protect the lenses located in the lower light path from dust, culture sclution, etc.

After use tha microscope should be coversd with the viny| dust cover provided and stored in a place free from
humidity.

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com




6—-1 Photomicrographic SYStem . ... .. ... i

6—2 Taking Pictures ......... S T S R e s e
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SPECIFICATIONS u

| | SPECIFICATIONS

ltern Specifications
Microscope Focus adjustment by vertical movement of the nosepiece (stage js fiked in position) by means
stand af the coaxial coarse and fine adjustment knabs: roller guide stroke (from the focal point on

the stage surfacel 8mm upward and 2mm downward, with reduction aear, gradusted in incre
ments of 2

Moszepiace:

Sextuple, with provision for mounting the Mamarski slider attachment: detachable

Stage: Cross-movermnent stage 200 mm x 200mm, traversing area BOmm xS0 mm;  with low posi-
IMT2.5VH tioned coaxial contral knobs; 2 insert plates, outsida diameter 110mm,
inside diameters 20 mm and 50 mm respactively.
Cross-movement stage 200 mm x 200 mm, traversing area BOmm = 5B0'mm;  with low posi-
MT2-5F R tioned coaxial control knobs: 2 insert plates, outside diamater 110mm,
inside diameters 20 mm and 50 mm respectively, low flexible
=quara plain stage 160 mm x 220 mm;  insert plate, outside diameter 110mm. Substage
IMTZ-5P provided; provision for attaching the mechanical stage IMTZ-MVH,
Mechanical stage Traversing area 110mm = 72mm;  attachable at the right ar left side
attachment IMT2-MVR | on the plain stage.
Prowision for accommodation of various culture vessels and specimen
holders.
Numinaticn: Light source Halogen bulb 12VS0WHAL, with bulb centering device and light in-

tensive control; Voltage indication by bar graph voltmeter

Filter helder Prowided with 4 flip-up filter holders; green interference filter and

frosted filter.

Condenser holder Flip-ug, swing-out type; circular mounting dovetail for slidesin con-
denser; wertical movement on rack-and-pinion, condenser centering
knobs: 1ension adjustment of the height adjustrment knob.

Observation

Built-in magnification changer, with centering telescope 1X-1 5X-CT.

i Light path for photomicrography, 3-setting positions, linked with focusing reticles; for observa-
tion tube (BI), 35mm camera {OM) and multi-tube mounting port (MTU)
Binocular tube, inclined 457 |nrerp-uplllar'-,r distance adjustment from 53 mm to 75 mm; constant
tube length adjustment.
Evepieces WHEI10X, WHK10X-H (field number 2
OM light path: 268X FK photo evepigce built-ing OM system bavonet mount,
Multi-tube light path; provision for meounting the PM-10 phatomicrographic equipment directly
as well as the multi-tube attachment.

Condenser:

Lang working distance turret condenser; MLA. 0.55, W.D. 21 rmm, light annuli for 4%, 10X,

20% and 40X objectives and empty aperture; aperture iris diaphragm.

Ultra long working distance condenser; N.A, 0.30, W.D. 55mm; Light annuli for 4X, 10X,
200K, and f-DX ':3"1591 tives plus empty aperture; aperture iris diaghragm

Chjectives

Phase contrast objectives: PC S Plan 4XPL N.A. @13, WD 155 mm
PCS Plan 10XPL MoAc 0.30,"W.D. 78mm
LWB-CD Flan 205PL MN.A. 040 W.D. Z0mm
with correction collar
LWE-CD Plan 40XPL MN.A. 060, W.D. 1.9 mm
with carrection collar

Dimensions

220mm W) x 385 mm (D) » 600 mm (H} Evepoint 405 mm Stage height 275 mm

Weight:

205 kg loutfitted with standard equipment)
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) 4 STANDARD CONFIGURATIONS

Component _______—————_________ Madel IMT-2-11 [IMT-2412 [IMT-2-21 [ IMT-2-3i
Microscope stand., e i =
with built-in magnification changer (1X-1.5%.CT),
built-in 2.5X photo eyepiece, 50W halogen illumi:
nator, condenser holder, hand reste (paired), dust IMT2-F & o O O
cover, filter 431F550-W45 and screw driver
Power cord UYCP (8] (@] o O ofll
Binocular tube, 457 incli :

_ inclined | EHZ-Bl45 o O o o
Intermediate 1ube IMT2-ATU 9] Q0 o o il
Sextuple revolving nosepiece IMT2-RE o Q o o
50W halogen lamp housing IMT2-LSH o 6] o O
50W halogen bulbs, 2 pes. JC12VBEOWHAL o Q | ‘@ o
Cross-movement mechanical stage with right-hand y . : ol
low drive: controls IMTZ-5¥R o
Cross-movement mechanical stage with right-hand .
low flexible AR -
Square plain stage IMT2-5P2 (@] o
Mechanical stage attachment with low drive controls [MTZ2-MVE O el ! i
Long working distance turret condenser IMTZ2-LWCD O- G o B
Ultra long working. distance turret condenser IMTZ-ULWCD 8] O =¥ o

FCEPL4XPL ] ) )
Objsctives PCSPLIOXPL O i} L8]
LWDCDPLZOXPL o ) L o
LWDCDPLAOXFL o o )
B WHEK 10X O O O o
WHEK10X-H o o =2 &,

Mote: O indicates the compatible components for Model IMT-211/ IMT-2-12/ IMT=2-2 1/ 1M T-2-31,
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NOMENCLATURE H

insertion slot

Inserfion slot

Fiald iris diaphragm

layar
—_— —
ﬂ»- ] u / Long working distance
S —

condenser

Lamp howsing h
clamping knob 4 L
i >

Condenser clamping knab

Stage ingert plate

m

Evapiec
Mormarski slicler

'fJUt r adjustment ring

)ﬁ\“‘-—u P'b‘-r'r'\-'gtll' n tube

——'1  (Objective
o e SR LT 2

Exciter filter

Multi-tube maunting -y !
adaptar p '

(IMT-2-12 shown)

w

Muaunting thresd

Far optianal fluorescence
[amp housing
Fuza holder

W Lina voliage selecior
M switch
b "
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Lamp howsing
;"’ i

Filter hinlder i ;
LA S Bulb socket clamping/
Field iris diaphragm lever _vertical centering knob

Long working distance \
condenser H"m._

¥ L
ondensar centering \"" B

Bulb horizontal centering
knob

Light annulus
centering knokbs

%

Candenser haight
= Bdjustment knob

Condansar halder
'H;.arrr;--rrg knob

Observation tube
clamping screws

Intermediate tube
clamping knob

Voltmetar
= oy

Stage Cross-movermeant
knobs

I_']B mm camera back

Magnification changer ring

Light path selector knob
T o~
Bl for binocular tube
Om ; for 35mem camera
back
¥ 1TU for multi-tube
L attachment

Light excluding shutter knob y "'.I Hand rest clamping knob

, / | Y Minimum line volisge
Tension adjustment knob  / ’f I i , \ selector knob
b .'I / Fine adjustrment knob | Hand rast :
o ot A L ek M)
P

’

! I Light intensity
Coarse adjustmert knoh f/ M Ak g

L control lever

(IMT-2-12 shown]

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com

FHNLYTONINON H




ASSEMBLY n

A

Remove the adhesive tape that locks the light path selector knob in transit. The diagram below illustrates the
sequential procedure of assembly. The numbers indicate the assembly erder of various components,

* Remove dust caps before mounting components.

Evepiace

@ Long working o &
dlata"llZE condenser @ Ultra long working

€ Socket and

distance condenser
e |:§ ?Fi
cord assembiy @ Halogen bulb ?

.!I @ Lamp housing
@ Intermediate l
tube
@ Objective |

= B

@ Observation
tube %

I
|
%

Stage clip ﬂ———-_u
L

@ Stage insert plate

& Cross-move-
ment stzga

@ Stage insert plate

3 — (0

P 35mm camera

g — —1rT
- back
Stage clip H“\dj | LI
oo = I B Adapter for

& Flain stage +
v ]

photomicrographic
attachment

—
" Extension plate W == m:[m
=g,
Allen® wranch

(@ Hand rest ) i

@® Poweer cord

Q" Mechanical stage
attachment
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@ Mounting the Stage
11 Loosen the clamping screw (D). (Fig: 2)

21 Aligning the stage positioning groove to the positioning pin (2, place
the circular mounting dovetail of the stage on the stage holder (@)
(Fig. 2)

31 As the stage clamping screw is tightened, both ends of the stage will
be fastenad tightly to the microscope stand,

Fig. 2

L 3 j & Mounting tha Objectives
2
! 1] Loosen the condenser holder clamping knob G, and flip up the
condenser holder & . (Fig, 3)
* The tension of the condenser holder tilting motion can be ad-
justed by means of the clamping screw & which can be rotated
with a coin

ATTHIWISSY n

2) Screw each objective @ into the nosepiece & through the stage
insert mounting hole (0 in the stage, lower power 1o higher power,
in-a clockwise direction, (Fig, 4)

3) Click the condenser holder back to the original positan, and clamp
with clamping knob,

* Please note that the front lens of the objective in the inverted
microscope faces upward, and is exposed to contamination more
than the objective of an upright microscope. Therefore, if there
are empty openings in the nosepiece, use the dust plugs @ pro-
vided to prevent dust or debris from falling into the prisms, ete.

Fig. 4 ® Mounting the Cross-movement Stage

1] Stage insert plate

Place & stage insert plate () on the stage. |The insert plates are
provided with inner diameters 20mm and 50 mm, |t is recom
mended 10 select a stage insert plate with an inner diameter slightly
smmaller than that of a culture vessel in order to prevent the vesssl
from toppling down.) {Fig. 5]

® The insert plate is designed to be very thin so as to avoid hitting

against the objectives at objective magnification change,

* Do not handle the insert plate roughly since this may deform.

]

Stane clip
Attach a pair of stage clips provided with clamping screws & on the
sTane,

Fig: &

— |
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ASSEMBLY n
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@ Attaching the Plain Stage
1} Insert plate {IMT2-5P2)
Aligning the guide pin @ of the insart plate with the notch
the stage, mount the insert plate. (Fig. &)

o
B in

2} Mechanical stage attachment (IMT2-MVR)
Attach the mechanical stage attachment to the lower right side of
the plain stage, tightening the clamping screw (1) with a coin {Fig: 7}
* If no photographic equipment, such as the PM-10AD equipment,
ete. is attached to the “MTU" light exit port of the microscope
base, the stage attachment can be attached on the left side of the
plain stage.

3} Stage extension plate
Align the guide pins of the extension plate (@) into the positioning
holes in the plain stage, and attach securely. (Fig: 8]

@ Attaching the Condenser

Insert the circular dovetail of the condenser into the condenser ho der,
and clarmp with knob (0} . {Fig, 9
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@ Attaching the Lamp Housing (IMT2-LSH)

Loosen clamping knob (0 of tha lamp housing and connect the lamp

housing 1o the collector lens sleeve @), and clamp. (Fig, 10|

* The precise focusing position of the lamp housing varies depending
upon the condensers. (See pages 14, 15, 16)

@ Mounting the Halogen Bulb

1) Press the spring levers @ of the bulb socket @ in the direction
of the arrow, and insert the bulb pins (3 inta the socket holes @),
{Fig. 11]

* Use gloves or gauze to hold the bulb.

2} Release the levers and the bulb is held in position,

* Do not touch the bulb portion with bare hands, |§ fingerprints
or dust are left on the bulb, wipe them off; otherwise the bulb
life will be considerably reduced.

* Use a standard bulb as designated by Olympus (12VS0WHAL).
If a 12V I00W halogen bulb or other high power bulb is used,
the power circuit may be damaged.

Bulb to use:

&unases 12VEOWHAL:  High intensity type; effective life
at rated conditions about 50 hrs.

Compatible 12"-.*'5':]'-"'.'H.§~L|-L. Long life type; effective life a1
rated conditions about 2,000 hrs,

@ Connecting the Bulb Socket and Cord Assembly

Insert the socket into the lamp housing and clamp with knob (1
{Fig. 12)

Connect the cord plug & 1o the receptacle at the back of the micro-
scope stand.

@ Mounting the Filters

1} Press the lever (3 all the way down and insert a filter (@) into the
filter halder 17,

* Hald the filter at its circumference to avoid leaving fingerprints
or other smudges on the filter surface. (Fig. 13}

Z) Mount the frosted filter into the innermost Tilter holder, with the
frosted surface facing the operator. Mount the green filter into
the‘adjacent holder. The other 2 filter holders are provided 1o accam-
madate additional filters, optionally available, &g 43NDE-WAS
45- | BD-2M.

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com

ATTHWASSY n




ASSEMBLY n

@ Connecting the Intermediate Tube (IMT2-ATU)

Place the intermediate tube on the microscope base. and clamp screw
M with Allen wranch provided, (Fig. 14)

@ Mounting the Observation Tube

Loosen the clamping knob @ fully; insert the circular dovetail of the
observation tube jnio the intermediate tube, and clamp. (Fig. 14}

B Inserting the Eyepieces

Imsert the eyepisce WHET0X-H (facusable with helicoid) into the right
gyepiece sieeve of the binocular tube, aligning the locating pin (O
o the locating groove & (Fig. 15)

Insert the eveniece WHEI10X lwithout helicoid) into the left sieeva.

@® Connecting the Primary Cord to the Receptacle at the Microscope Base

Make sure the power switch is turned off then connect the primary

Fig. 15 cord 1o the AC outlet.
* Ground the microscope to a properly grounded device (except a
gas pipe). |f necessary, use an extension cord,

P Attaching the 35 mm Camera Back

® Attaching the Photomicrographic Adapter to the “MTLU'" Light Exit Port
B Minimum line voltage adjustment
1] The minimum voltage required for the light source can be con-
trolled by means of the line woltage adjustment dial @ provided
on the microscope base (at the right-hand side). (Fig, 16]

2) Ascartain that the sliding control lever (T} i positioned c¢losest
to you {low voltage), and then activate the main switch

J)] Romte the lime voltage adjustment dial @ until the lamp is dimily
lit.

* The minimum voltage adjustment does not affect the maximum
intensity of the bulb,

P Attaching the Hand Bests

Attach the hand rests 2 gn the right and left sides (T of the micro-

scope base, clamp knobs 3 with a cain. (Fig, 17)

* Do not grasp the hand rests to carry the microscope.

* When the color temperature regulator of the PM-10 system is at-
tached to the microscope base, or other attachments are juxtaposed
closely to the microscope, the hand rests can be detached in case

they interfere with the operation of these attachments.
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_5-1 Obsenvation Procedure

59 OPERATION

Mormal procedure Adjustritent nacessary for cperation Relevant part lpape)
Swing out the filters. Filter holders (B}
Lower the nosepiece, | "7 Coarse adjustment knob (14}
[ Switch on the light souree. |- .. ... .. i Civseeesooo . Main switch (11)
ﬁ_ i It -
| Rotate the light path selector knob to “BI", ] --------- Light path selector knob (4
v
'ﬂ’““‘ specimen on stage. T L T e e e « Specimen holder (12)
¥ il

| swing in the 10X objective.

| g :
Rotate the condenser turret to O &
position. Stop down the aperture iris dia-

_ Aperture iris diaphragm in

(14)
phragm for low contrast specimens, condenser “
| Interpupillary distance adjust- %
Lmﬂ R B R e SR EYEPFECE s'iding dovetails |:‘| 2} m
e =
| 5
'_Diupter adjustment 118 S T s e - ===+ Diopter adjustment ring (14) O
=
|qug ] | _____ Coarse and fine adjustment
(14}
knolbs
Focus on the field iris diaphragm E’“”E*”“‘ neighradpsoment )
rie
Congdenser height adjustment SeEE P LT Condenser centering knob (14}
Condenser centration (with magnification Bulb centering knob (14}
_thang«Er at CT pesition); bulb centration CT focusing ring (14}
v
I Engage the desired objective. J
[ Match the condenser turret. 1 --------------------------- Condenser turret (14)
ml:ight e T - i - _ |E_:i-?m annulus centering knob E‘;gj

Fine focus ] ____________________ _ Coarse and fine adjustment (14)

knobs

| Adjust the correction collar of objectives

| 20X and 40X according to the thickness ¢4-ce- - Gorrection collar (16)
| of the vessel bottom.

¥
I w . & T 1
Adjust light intensity, LR e o e e - Sliding voltage control lever {11)
Adjust the aperture iris dia hragm i
bri;htﬂeid s il | o R - - - Aperture iris diaphragm (14)
Observation
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OPERATION H

@ Switching on the Light Source

1) Ascartain that the line voltage selector switch (O located 2t the back
of the microscope stand is set to conform with the local mainsg
voltage, [Fig. 18) If not, adjust correctly by means of a small screw
driver.

2} Make sure that the sliding voltage contal lever @ is s=t at the closest
position to the operator {low voltage), then turm on the power
switch 3%, {Figs. 18 & 19)

Voltage adjustment and light intensity

» As you push the control lever forward, the LED at the indicatar “P"
lights up on the left side of the voltmeter @ to indicate the bulb
voltage betwesn O~ 3V, Then, five LED on the right side indicata
AV ~ 12V in increments of 2V, (Fig. 19)

* For overvoltage beyond 12V (at local mains 118V], the extramaly
right-hand LED blinks for warning.

* The effective life of a bulb will be prolonged if it is used at a
voltage lower than rated.

* For use of daylight type color film, use the LBD-2N filter with
valtage at about BY.

@& Place a Specimen on the Stage.

A. Cross-movement stage (IMT2-5VR, IMT2-5FR)

1) The traversing area of the cross-movernent stage is 50 mm x S0.mm
Select the insart plate with an inner diameter of 20 mm or 50 mm
according to the specimen, vessel, and observation area.

2) Place a specimen on the stage,

* If you rotate the nosepiece or move the cross-movement stage
after focusing on the specimen in a vessel, the lower surface of
which is positioned maore than 1mm above the stage surface,
the front lens of the objective may sametimes hit against the
insert plate from underneath. (Fig. 20} Therefore, it is necessary
to ascertain its safety befare rotsting the nosepiece. |f there is

any possibility to impinge, it is safe to lower and then rotate the
nosepiece.

B. Plain stage [IMT2-5P2) and mechanical stage attachment (IMT2-MVR)
1] Placement of various vessels or glass slides
Loincide the vassel center with the center of the ¥ scale {55 mm
positon) by adjusting the position of the specimen holder (0
i@, then clamp in position with knobs @ (Fig, 21}
(Se2 p. 13 for setup of stage attachments in dezail |
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Fig 26

2)

31

Click-stop plata

This mechanical stage attachment permits the use of the click-sop
platas for 88awell micro titre plates and tha 24wl micro titre plata
of other chambers in any click position for esch well, as desired.
Ingtall the click-stop plate (3. (Fig. 22)

Attach the click @, and screw the click spring tube (& in a manner
it clicks the stage

Maoving the stage, adjust the click position so that it clicks at the
canter of aach well.

Specimen holder

Opening the spring-loaded finger of the specimen holder with ocne
hand, place a specimen slide inside the holder with the other hand.
(Fig. 23)

* When the slide comes In contact with the back of the specimen
holder, slowly return the spring-loaded finger.

* |f the springloaded finger is returned too guickly, it may cause
damage to the specimen slide, or spill the culture solution,

* |f the bottom of the vessel is rounded off or shaped similarly, the
spring-loaded finger may sometimes not catch the vessel bottom.

4] Stage extension plate

The plain stage is reduced in its width to match the compact me-
chanical stage attachment. To observe a large culture vessel, connect
the extension plate to the side of the plain stage. {(Fig. 24)

B Observation Tube

1) Logking through the binocular tube, slide the knuried dovetail

mounts D af the right and left eyepieces with both hands, until
a perfect binocular vision is obtained, (Fig. 25)

2] If your interpupillary distance setting is already known, set it on the

scale () located between the eyepieces.

3} Diopter adjustment

3. Rotate tha light path selector knob to the “0OM™ position.

b. Looking through the focusable eyepigce with the right eve,
rotata the helicoid ring (3) on the eyepiece, until the frame reticle
can ba sharply focused. (Fig. 25)

Than, looking through the [eft eyepiace with the left eve, rotate
the dicpter ring @& until the cross lines can be sharply recognized
as two separate lines. (Fig. 28)
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setup of the mechanical stage attachment IMT2-MVR in detail

Diag, 1

Q6-wall

microtiter
plate
= Diag. 2
II—-_’
Tarazaki
plate
Diag. 3
- L‘ p ]
=g = = 1

I mm-35mm dia. Petri dish

Diag. 4

() Attaching the click-stop plate to the mechanical stage IMT2-MV R

1) Loosen the click-stop knob (T3

iDiag. 1)
2] Align the click-stop notches @) with the click-stop knab,
Pitch: B.35mm for B0well Terasaki plate
Smm for 98-well microtiter plate

* The click-stop plate should be oriented with the lenger marginal
portion (@ (between the plate end and groove) at the sperator's
right-hand side (in the X direction) or closest to the operator
{in the Y direction). (Diag. 1)

d) Slightly tighten the click=stop plate clamping knob &) with care
that the clicksswp plate can be moved slightly until the click-stop
knob (I fits into the notch, (Diag. 1)

@ Mounting the mechanical stage on the plain stage IMT2-SP
1} Rotate the Y-axis drive control knob clockwise all the way

2) Place the mechanical stage on the plain stage in & manner that the
back & of the machanical stags is flush with that @ of the plain
stage. (Diag. 1)

3) Tighten two clamping knobs at the underside of the mechanical
stage to the lower right side of the plain stage with 8 coin.

@ Use of various specimen vessels

1] Place a specimen vessél on the stage as shown in Diag. 2 through
B.

® For use of a 96-well microtiter plate or 60-well Terasaki plate,
align the right- and left-hand sliders (& & (@ with the index
marks (0 on the X axis graduations as shown in Diag. 2, and
clamp each slider clamping knob @),

4 Centration of the click-stop plate [86.well micratiter plate and 60-
well Terasaki plate)

1) Looking through the microscope evepieces. rotate the low drive
control knobs until the center of the weall 1o be obsarved coincides
with the center of the field of view,

2) Tighten the clamping knob @ of the click-stop plate. {Diag. 1)

GOmm-90mm dia. Petri dizh Slide glass
Diag, & Diag, 6
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@ Coarse and Fine Adjustment Knobs

1) Bring the cbjective as close as possible 1o the specimen without
touching and focus on the specimen roughly by means of the coarse
adjustment knobs (0, then fine focus with the fine adjustrment
knobs & {Fig, 27)

Tension adjustmant of coarse adjustment knabs

While the coarse adjustment motion is normally stiff and heawvy, it
is freely adjustable for sither heawy or light movement depending
an the cbserver's preference. To adjust the tensicn, rotate the ten
sion adjustment ring @& in the direction of the arrow ta tighten the
coarse adjustrnent knobs: [Fig. 27)

* Tha fine adjustment motion iz not adjustable.
* Be careful not to forcibly rotate the coarse or fine adjusiment

knobs against the upper or lower limit of the focusing range.
* Do not rotate the coarse and fine adjustrment knabs simultane.

s ¥) ously to avoid any damage to focusing adjustments.
-
o

a: @ Condenser Centration

The centering operations of the long working distance condenser and
the ultra long working distance condenser are tha same as follows:
1) Set the turret ¥ 1o the " () @& position, (Fig. 28)

2] Bring the specimen into focus by means of the 10X objective,

* |t i recommended to stop down the aperture iris diaphragm (2)
for easier focusing on an unstained specimen. (Fig, 28)

3) Stop down the field iris diaphragm by means af the field iris dia
phragm lever (8 and adjust the condenser height until the image
of the figld diaphragm can be ocbserved sharply. [Figs. 28, 209
* Holding the right condenser knob with the right hand, rotate

the left condenser knob until the tension of the condenser height

— e adjustment knobs is adjusted to your preference
e e L 1 = = o % 3
B {h_;.,\\ 4) Bring the image of the field diaphragm into the center of the field
| == e by rmeans of the condenser centering knobs @ ([Figs. 28, 29)
: F ) /‘" 5 i ; :
- — Re-open ihe diaphragm until the small pinhole image of the dia.
)/ phragm becomes a larger palygonal area around the periphary of the

P o field. For practical usze, slightly open the diaphragm to circumscribe
i\‘ ﬁ\’\\ (‘_\\\ the field of view,
p— I

€ Bulb Centration

After the complete optical setup, center the halogen hulb.

1} Rotate the magnification changer dial (010 position "CT*. (Fig. 30)

2) Rotate the focus ring (@ to focus on the exit pupil of the 10X
chjective (located at the same plane as the phase annulus of the
phaze objective, the light annulus of the phass contrast condenser
or the aperture iris diaphragm). (Fig, 30)
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3) Flip up the frosted filter so that the image of the bulb filament (D
can he observed, (Fig. 31)

4} Loosening the lamp housing clamping knab, maove the lamp housing
in the gxial direction until the filament image is brought into focus.

* Repeat this adjustment whenever the long working and ultra long
working distance condensers are interchangad.

* |f it is necessary to increase the light intensity with the phase
objective 40X, move the lamp housing so that the filament image
completely fills the image of the light annulus. |f you change the
objective 40X to 4X, at this stage, you will note that the light
intensity will be somewhat reduced at the periphery of the field,

5) Center the filament image by means of the bulb centering krobs.
) Re-engage the frosted filter.

Fig. 31

€@ Light Annulus Cantration

This centering adjustment equally periaing 1o the long working and
ultra long working distance condensers

* The IMT-2 microscope adopted the individual centration system of
each phase annulus, so that striet centration of the light annulus
can be achieved with each objective. Therefore, match the light
annulus to the phase ohjective magnification whenever objectives
are changed, and re-centration is not necessary once the Initfal
centration has been accomplished,

* Recentration, however, is required when the bottom of a culture
vessel is not flat

* This centration is applied to objectives from low to high magnifi-
cations.

1) Swing in the desired objective and tocus on the specimen.

21 Rotate the magnification changer 1o the CT position. (Fig. 32)

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com




3] Focus an the phase annulus (& by means of the focus ring @), (Figs.

32, 33)
3 4] Rotate the condenser turret until the magnification of the objective
—_ engaged appears in the front.

o
%_Jﬁi
|

Fig. 33

&) Press the light annulus centering knobs @) and rotate tham until
both annuli are concentric and superimposed, then slowly disangage
the centering knobs &), (Fig. 34)

Fig. 34

6) Rotate the magnification changer (I to the "1X" position, and
observe the specimen to check the phase contrast effect, (Figs, 32,
a5]

B Use of the Correction Collar of the Objectives LWD-CD Plan 20% and
a0,

After coarse and fine adjustments, rotate the correction collar, keeping
the specimen in fine focus until optimum resolution is obtained, Proper
use of thiz collar is specially effective to prevent the deterioration of
the objective resolution caused by the uneven thickness of various
petri dishes, culture bottles, etc. {Fig. 36)

* The correction collar is effective with a vessel bottom from 0 up
to 2mm in thickness,

11 If the thickness of the vessal bottom s known!

the collar scale provided,
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{As seen throush evepiece tube,
with eyvepiece remaoved )

2} If the thickness of the vessel battem is unknewn:
The aptimum position for the eorrection collar can be ocbtained

from the image resolution After focusing adjustment, if

& satis-

factory sharp image 13 not obtained, rotate the correction collar
to the right and left so that YOU can compare the images ai both
sides. Reset the collar to the better image: then starting from this
pasition, further rotate the collar to the right and left until both
images can be obtained far comparison with each other, As yvou
repeat this pracedure ssvers| Times, vou have to fine focus each
time the correction collar is rotated,

@ Use of Iris Diaphragms

1] Field iris diaphragm
The field iris diaphragm controls the diameter of the ray bundis
impinging on the specimen surface and thus increases image dafini-
tion and reduces glare.

2] Aperture iris diaphragm
In arder 10 achieve optimum objective performriante in brightfisld,
the opening of the aperture jris diaphragm should be matched 1o
the M.A, of the objective in use. It is often preferable, however, to
stop down the aperture diaphragm by about 70% to BO% of the

objective N, A

O Filters

Optimum use of proper Tilters enhances the effective observation and
Photamicrography.

45WF

(Fig.37)

Diffusion Eliminates unaven jllumination,
Interferance 43-|FER0-WA5 | Enhances phase contrast
loreen)
Meutral AINDISWAS | Raduces light intensity without
density (grey) | 43NDEWAE changing color termperature.
Light balancing | 45-LBD-2N For color photomicrography
with davylight film.
| " Heat absorbing | 45:HA Absorbs heat waves 760nm

and higher to protect the speci-
e,

" This filter is built in the IMT2-LSH

filter for prolonged observation or

cultures, etc,

It is recommended to add a heat
time-lapse photography of tissue
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Y PHOTOMICROGRAPHY

| 6-1 Photomicrographic System B

3 T4 ey iy, Tal
'E A

The IMT-2 microscoos

Ccoe features provisions for maunting of photomicrographic sttachments at 4 places, which can be

selected according to preferance.

Fig. 40

A, OM light path {for 35 mm camera back)

1) A 35mm camera back can be mounted in the SME Way @ Camers
lens is bayonet-mounted on & camera, (Fig. 38)

* It is not recommended to take pictures of floating specimens in
liquid or on a micro-pipette, with objectives 40X or higher, to
avoid shutter vibration as much as possible.

* Image magnification = Objective magnif, x 2.5 x Intermediate

maqgnif, {1X or 1.58X)

Ex.. 40x 2Hx 15X =150(X)

2) Focus on the specimen, logking through the binecular tube.

B. MTL! light path
[for direct mounting of the photomicrographic attachment PM-104D)

You can take pictures without shutter vibration, since the attachmant
is designed vibration-proof,

1} The photo evepieces available include NFK2.5X, 23X, 6% and 6.7%.

* [nsert the photo eyepiece into the port on the left side of the
base, (Fig. 39)

* When you insert the photo eyepiece into tha photo tube, you
may feel resistance midway because of a spring; make sure to
completely insert the eyepiece until it stops.

2) Mount the photomicrographic attachment as indicated in Fig. 40.
IT the unit is tilted, the [mage will be also 1ilted against the focusing
reticle in the microscope. To avoid tilting, make it a point 1o visually
parallelize the horizontal contour of the atachment to the hori
zontal ling of the microscope.

3) Image magnification
= Objactive magnif. x Intermediate magnif, [1X or 1.5%) x NFEK
photo eyepiece magnif. x Camera magnif, (1% for 35mm ar
3X for large format)
Ex, 40x 15 x5x 1X=300[x)
4) Focusing

Focus the frame reticle first, by rotating the helicoid mount of the
left. hand eyepiece slesve of the bimocular tube, then focus the
specimean by meaans of the fine focus knob
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Fig. 43

C. Mounting the multi-photo tube to the MTU light exit

Meunt the multi-photo tube to the MTU light exit port: then clamp

the photomicrographic attachment on it. (Fig. 41}

If the PM-TOAD system is used in this way, the following options are

available:

¢ Spot exposure meagsurement (with PM-104ADS)

» Bright frame viewer PM-VSB

» 16 mm cing-photomicrography (PM-16 mm Cing), which enables easy
film loading and prevents shutter vibration,

11 Unscrew the photeadapter mounted on the MTU port and replace it
with the MTU adapter (D, (Fig. 47}

2} Insart the MTU relay tube & info the MTLU adapter (T3 and clamp,
(Fig. 41)

3} Loosen the base clamping screw &, and place the base on the desk.
(Fig. 41)

4) Rotate the 4 leveling screws @ to kesp them in contact with the
desk surface, {Fig, 41)

B} Clamp the base clamping knob @, (Fig. 41)
B Attach the trinocular tube ® . (Fig. 42)
71 Insert the photo evepiece inta the photo tube,

8) Connect the PM-10AD attachment (B . (Fig. 42)
* When using the multi-tube unit IMT-2.MTU is used, out of focus-
ing or framing may cause, since the optical path length is long.
* Please be sure to use the focusing magnifier (7 builtin the
photographic sttachment for focusing or framing,

. Mounting the trinocular tube on the microscope frame

In place of standard binocular tube, a trinocular tube BHZ-TR 0 can

e attached and used for photomicrography with the PiM-104D system

. (Fig. 43)

* In case of fluorescence photomicrography, the bright frame viewer
PM-VSE (3 may be used to facilitate focusing. (Fig. 43)

* Rotate the light path selector knob to the Bl position,

* In order to focus on the specimen |ooking through the binccular
tube, it is necessary to use a suitable finder eyepizce &) (Fig. 43)
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6—2 Taking Pictures

Refer to the instructions provided with sach phatomicragraphic equipmant for detailed procedure, This paragraph
s given 10 explain the photomicrographic problems pertaining to the IMT-2,

\N/
7N\

N
A

Fig. 44

O |llumination

Accurata illumination is more impoctant for photomicrography than
for absarvation since Tlawless pictures cannot be taken without it

In-order 1o avoid unaeven illumination, especially with high contrast film,
adjust the illumination, following the observation procedure accuracy

Radiant Heat from the Light Source

Even aptimum intensity of illumination light generates considerable
radiant heat for observation or phatomicrography, especially in case
of MNomarski interference contrast. Living specirmens are subject to
damage due to radiant heat. Therefore;

Reduce light intensity as much as possible,

Use additional heat filters,

For time-lapse photography, synchronize the light source to ex-
posure (synch, mode],

Filters and Lamp Voltage
Select the filter and bulb voltage according to the film:

T e ke RN o i e D
D R e L

Daylight type color film 45-L80-2M

Tungzsten type color film 46.LBT

B & W film 43-IFRE0-W4E &% and up

* To match your preference in color rendition, it is recommended to
make test exposure for the determination of optimum bulb voltage,

Focusing

1) Looking through the finder evepiece, adjust the diopter ring so
that the double crass lines can be clearly observed as two distinctly
separate linas. (Fig, 44)
2] Bring the specimen 'into focus, rotating the coarse and fine adjust
ment knobs
* Since the focusing reticle and the film plane are in precise align-
ment, the image focused through the focusing magnifier and the
image in the film plane are in focus at the same time, Therefore,
unless the adjustment just described is perfect, blurred pictures
will result,

* When using the multi-tube wunit IMT-2-MTU s used, out of focus-
ing or framing may cause, since the optical path length is long.

% Please be sure to use the focusing magnifier @ builtin the
photographic attachment for focusing or framing,
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© Framing

/*’ "‘“\ A. OM light path

/ "., Frame the specimen image into the 35mm frame reticle. (Fig, 45)
I |_ T ]
| g

B. MTU light path

Frame reticles are matched to NFKE photo evepieces 258X 3.3% and
5X in this order from outer to inner. The outside reticle at each frame
indicates 35mm film format and the inside reticle indicates 4" x 3"
format,

Ficture area an the film plang within the frame

Format 35 mm - s 1

Picture area 21.6mm x 325 mm 65 mm x 85 mm

@ Eyepicce Shutter

When you remove your face from the binocular tube while the camera
shutter is open for a long time, room light may enter the evepieces,
forming an image coincident on the specimen image to be photo-
graphed. Toexclude this extraneous light, pull out the eyepiece shutter
at the time of exposure. (Fig. 47)

Pl iV b vy A e “
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@ TROUBLESHOOTING GUIDE

It you are unable to obtain optimum perfarmance from your microscope, pleass consult the table below for

trouble shooting.

Trouble

Case

- Remedy

1. Optical system

al Switching on light source, field

af view s still dark,

by Figld of view is cut off at the
pariphary or illuminated unaven-
Iy

Bulb-socket cord is not conmectad

Connect the cord to receptacle on
the micrascope stand.

Bulb iz burned out,

Replace.

Sliding woltage control lever is set at
oo low a position.,

Set it at higher voltage position,

Bulb i5 not centered.

Center it.

Condenser halder is not clamped in

place,

Clamp is,

Condenser is not in correct position,

Adjust condenser hgight until fiald
diaphragm image is formed in speci-
men plane.

Condensar is not centerad.

Center it until field diaphragm
image comes in the center,

Mosepiece is not clicked in place,

Rotate it slightly until it clicks in
place,

Light path selector knochb is at the
Ob or MTL position,

Set kpob to the Bl position or in-
crease bulb voltags.

Too many filters are engaged.

Reduce number of filters

Stage insert plate blocks light path.

Remowve stage and reset specimen.

Fuse is burnad out.

Line voltage selector switch is not
set to conform with local mains
viltage.

Check elactric circuit and after re-
moval of cause, replace fuse,

Adjust switch corrently.

Light path selector knob is stopped
micway.

Click knob into place according to
purpose.

Maosepiece and magnification
changer are not positioned correct-
[y,

Click them into place.

Condengar turret is not correctly
positioned,

=

Click turret into place,

Condenser iz not
centerad correctly

positioned

Light source is not centered,

Click condenser turret into place or
center carractly.

Canter light source.

Filter is stoppad midway,

Pull or push it completely,

¢} Dust or dirt is visible in figld of
WiE,

Dirty specimen.

Clean slide ar culture vassael,

Dust on eyepiace,

Clean ayapisce.

Condenser is not correctly  posi-
tiored and- the frosted filter is in
| focus,

Adjust condenser height until field
diaphragm image is formed on spe-
cimen plane,
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d) Excessive image contrast,

Condenser is stopped in high posi-

fion.

Lower condenser.

Aperture diaphragm  is  stopped

down excessively,

Cpen diaphragm,

g) Resolution problems:
& |magea is not sharp.

Objective iz not correctly posi
tioned in light path.

Click nosapiece into place.

a |mage details lack definition,

» |nsufficient contrast, |

Aperture  diaphragm s
dowm
miuch.

stopped

excessively or opened too

Adjust aperture iris opening pro-
perly

Correction collar is not adjusted
correctly.

Looking at specimen image, rotate
correction  caollar  until optimum
focusing position can be found.,

Dust on condenser, objective, eye-
pieca, culture vessal, eic.

Clean.

Thickness of vessel bottom is more
than 2 mm,

)se a vessel of bottomn thickness
|ess than 2 mm.

fl Mo effective phase contrast is

Bright field abjective is used.

ze phase objactive,

ohtained.

Light amnulus i= not matchad with
objective,

Match light annulus to objective,

Light annulus and phase annulus

are naot cantered,

Center them correctly,

g} Specimen image is partially out
of focus.

Chijective is not correctly in light
path,

Shightly rotate nosepiece until it
clicks into place.

Wessel bottom is not flat,

Specimen is not correctly place on
stage.

Place specimen corractly.

Use an eveniy-flat bomtomed vessel,

h} Image is blurred.

Condensar is not correctly centered

Center condenser.

Light source i not correctly can-

tered.

Canter light source correctly.

Condenser holder is tilted up.

Lower it To.s1op position,

2. Electrical adjustment

lowest bulb valtage.

al Light source is too bright even at

Minimum line voltage adjustmen?
knob is not correctly adjusted.

Adjust the knob until bullis dimly
lit with sliding control
lowest position {nearest

lavar at

o youl

b Light flickers and intensity is un-
stable.

Line voltage is unstable.

Use voltage stabilizer,

Bulb filament is fikely to burn oul,

Replace bulb,

Loose elaectrical connection.

Tighten connactions.

c) Fusze burns out too often.

Fuse is not a standard one,

Ise standard fuss.

Bufh is not a standard one.

Use a3 halogen hulb as designated
(12 % B0W HAL).

d) Pilot tamip lghts up but halogen

Halogen bulb is burned cut,

bulb does niot whan power switch
is turned on,

Replace bulb,

Mo bulb iz in sockeat

Insert bulb.

Loose eleciric connections,

Tighter connections.
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Trouble Cause ~ Remedy
3. Coarse and fine focus adjustments
al Coarse adjustmant is too tight. | Tension adjustment ringistightenad | Loosen tension adjustment ring

toa much

proparly.

| - s
b} Stage drops and specimen goes | Tension adjustment ring is too
out of focus loose

Tighten ring properly.

4. Observation tube

al Incomplete binocular wision.

Interpupillary distance s not cor-
rectly adjusted.

Corract interpupillary distance.

Diopter -adjustment s incomplete.

Complete diopter adjustmeant.,

Lisar is unaccustomead to binocular
vigicn,

Prior to loaking at spacimen details,
try to lock at the entire field of
view, or look at a far away object

before resurning observation.

5, Stage

al Image easily goes out of focus

wehen you touch stage

Stage is not clamped,

Clamp stage securely.

Specimen stops midway on the
EST-AWEST traverse,

b

e

Specimen iz not corractly positioned
on stage.

Adjust specimen positionad,

Objective is protruding so as to hit

against stage insert plate,

Lowsr nosepiece and then rotate,

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com




|_,‘|" MPUTS

TDHTD

OLYMPUS

OLYMPUS OPTICAL CO. LTD.

San-Ei Bullding, 22-2, Mighi Shinjuku 1-chome, Shinjuku-ku, Tokya, Japan

OLYMPUS OPTICAL CO., (EUROPA) GMBH.

Pastfach 104308, Wendenstrasse 14-16, 2000 Hamburg 1, Sermany

OLYMPUS CORPORATION

4 Nevada Drive, Lake Succass, N.Y. 110421179, U.S.A.

OLYMPUS OPTICAL CO.(UK)LTD.

2-8 Honduras Street, London EC1YOTX, United Kinpdom

]

The design of the product s under constant review amd whilst every affary is
made 10 kesp this manual up 1o date. the right is reserved to change soecifica
tions and eguiment at any time without prior natice
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