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IM 35 inverted microscope 3-4
for transmitted light

Figura 1

Invarted microscope IM 35 for brightfield and 35 mm

photomicrography

1.1 Lampsocket 5071 (4680 15)" with 12V 60Wfilament
lamp (350018-2520)

1.2 Clamping screw for lamp socket

1.3 Lamp housing 60 with lamp condenser (467257}
{see G 41-305)

1.4 Clamwing sueew o lluminator GO

1.5 Intermediate piece with iris diaphragm (4672 27)

1.6 Spacertuba with auxiliary lens (4758 38)

1.7 Receptacle for fitter in holder

1.8 Kpl wide-angle evepiece with focusing eyelens

1.9 30" inclined binocular body IM (47 30 16) produging
upright, unreversed image

1.10 Transmitted-light specimen, cover glass facing down

1.11 Reflex camera housting CONTAX (4T6765) with
fulty automatic exposure control on special adapter
T2 (476089

1.12 Front recess for carrying the instrument

1.13 Carrler for transilluminator (47 17 50)

1.14 Control knob for iluminating system

1.15 Condenser r’)

1.1E Gliding stage (4771720}

1.17 Revclving nosepisce with transmitted-light
objectives {not shown)

1.18 Empty slide or analyzaer (47 3668)

1.19 Insert with photo reficle 35 (4717817)

2 1.20 Fush rod for beam splitter
pushed in; 100% light to observer
pulled out:  20% light {o observer
and 80% 1o camera

1.21 HAotary knobs for coarse and fine focusing with
revolving nosepiecs

Figure 2:
Irmage-forming ray path [O):

O luminous field diaphragm

O =specimen

' intermediate image plane for reticles
2" fiald diaphragm, eyepiece diaphragm
Q" image on refina

Camera ray path (K}
K intermediate image plana
K’ intermediata image plans

‘ lluminating ray path (L)
L lightsource
L' condenser (aperture) daphragm
T\ Note: Do not actiate rotary knabs (1.21 = in Figure 1, L" objective exit pupil .
Part 21} untess itam 1.9 Page 17 of these operating L™ exit popil nf the microscopa

instruction has been taken care of,

In arder to facilitate mounting of the revolving
nosapiece and specimen staye and povide better
access to the specimen the transilluminator (1.13)
can be tilted back.




1. Assembly 5

1.1
Place carton upright and open it,

1.2

Take out Styropor container, Iay it flat, cut adhesive tape
and remove top.

Fig. 3 showsthe M 35inthe Dpened Styropor container,
Sperimen stage (3.1) and binocular body (3.2} arg ina
separate compartment and packed individually,

1.3

Take microscope by the lwe recesses (102} tront and
brack and set it on the workiable; carefully unpack
dcbessory parts and lay them out for mounting.

* The & or |0 figure numbers in brackets danote tha
order number, Every component has an order number.




1.4
If the revolving noseplece” [s allached, remave
dummy plugs amd screw in obiectives. it you mount the
revolving nusepiece yoursalt or exchange it later,
procesd as follows:

a) Hold revalving noseplece so that the clamping screw
(4.1] points toward the front.

b Attach the revalving nosepiece, frontdovetall surface
firet (5.1), and then lower the back {5.2). Pin {4.2) and
matching groove (4.3) prévent it from slding down.

&) Turn the revelving nosepiecs Lo the |=ft as far as stop
— as indicated in figure by arow — and fasten in this
position with clamping scraw (4.1

In remaving nosapiece loosen this clamping screw and
also pull out spring kocking pin. Otherwise proceed in
revarse order

Warning! A safaty precaution ls necessary when
attaching or removing the ravoiving nosepiece,
engravad 0 8x (47 1711): in order lo avoid damaging the
aptics (4.4} please raize the nosepiece carrizr as faras
possibie with the coarse adjusiment,




1.5

Mourling specimen stage: insert the 3 studs on the
slage Into the matching cpenings of the microscope
stand (Fig. 7). After inserting the specimen stage
iperpendicuiarly from above), tighten clamping screw
1B.1) (seli-alignment), The stage insert {8.2) is placed
into the apening of the base plate together with one of
the: two reducing plates (8.3) (inner diameter depends
on size of cover glass).

Fig. 8: Gliding stage Z {47 1722), rotatable and center-
able, including 2 reducing plates, 24 and 48 mm dia,
Cerlering screws {9.1)

Clamping screw (9.2) far stage rotation,
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Fig. 10

Rectangular mechznival slaye 71.x 110 mm (47 (7 24)
with low-mounted contrals [10,1),

Specimen holder (4717 30) for specimen slides
76 mm (10,2}, In its place the holder /47 17 34) for
plankion chambers can be usead.

Fig. 11

Mounting a specimen holder:

Linscraw hex socket screw (11.1) about 5 mm with
special key supplied, Place left V-groove (11.2) of
specimen holder on ball support of slage (11.3) andthen
2wing in right side whershy the spring ball engages the
appropriate groove.

Tighten screw (11.1).

Additional specimen holders for mechanical stage
(4717 24). Bpacimen holder (12,1} for micro test plates,
56 x 82 mm, 8.5 high (47 17.37), | 2., low Terasaki est
plates; specimen holder 11 mm high (47 17 32) for higher
Terasaki test plates.

specimen holder (471733) (13.1) for microtiter plates
VB2 ¥ 127 mm) [Fig. 13),

Specimen holder (471738 (14.1) for Petri dishes
(Fig.14).
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1.6

Attaching binocular tube: Remove protecting cover
and loosen clamping screw (15.1), Attach by slotting
In the dovetsil fing, first pressing back anring bolt

of clamping screw. Tighten clamping screw while stil|
holding tube, — Attach eyepieces,
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1F

lllumination: Figure 1 shows the arrangement of the
parts: spacer tube with auxiliary lens {Fig. 16),
infermediate piece with iris dlpbragm, illuminatar, In all
cases alach to the alrvady mounted parts as described
above for hinocular tube. Tighten with clamping screw
[16.1),

Allerinsenting flamentlamp into socket wipe off possibla
fingerprints on bulb to prevent burning in. — Before
inserting lamp socket into flluminatar §0 switch in
diffusion disk (black plastic knoh with =lit) (20.2), push
In socket up to stop and slighily raise it then dam p. The
diffusion disk can now be moved Irealy,

The fineforussing drive (1.14) for the illurmi nation can Le
stiffened by turning the Allen key in a clackwise direction
in the ring (16.2) (not shown in the figure). An Alien key
Ie supplied with the instrument,

Anadjustable stop is available as an accessory (431707)
116.4) and is tightened on the carriar for the trans-

B llumination by the scraw (16.3). It limis the lowest
pasilivn en the condensor or the carrier, 50 that tha
specimen ore.g. acullure chamber cannat be damaged
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1.8

Bring the corical surface of the transmitted-light
condenser dovetail up 1o the llluminator unit which has
been fited. Insert tha dovetail of the condensar with
groove in the epring bolts. Adtor pressing in the spring
bolt the condenser can be pressed up from below and
fimed with scraw (17,1,

1.8

Remaoving transport locking: Ramove screw marked
red (18.1) on right side of instrument and replace by gray
plastic cap provided. Prior to transport first tum the
coarse drive into the position where the hole in the
mevable nosepiece carrier coincides with bore (18.1)
and reinsert locking screw.

1.10

Attaching CONTAX housing:

Screw special edapter T 2 (476089) [18.1) 1o camera

receptacle (M 42 = 0.75 thread) of the microscope

unless it was mounted at the plant, Attach camera sothat

the red peint coincides with the red point of the adapter,
™) turncamerato the right until engaged. By loosening the

3 soraws (19.2) and turning the camera recepiacie the

camera (1.11) can be aligned. Relighten screws,

Adapters for other camera makes are available,

Intreduce insart with photo reticle 35 (47 1781) (1.19).
The reticls is imaged in the binocular fube and defines
the 35 mmcamera format in the image, The photo reficle
(1.0 [for example with format outlines) is calculaled

in the light path. If it is removed dor any reason the
parfocalisation is slightly affected. This means that when
a lens is changed the sharpness must be readjustad.
There are no further disadvaniages




2. Adjusting the microscope 18

2.1

General preparations

® Flace speciman on specimen stage:

narmal specimens with cover glass facing down,
Specimens in dishes are im aged through the digh
bottom.

® Switch in 10x or 16x abjective.

® [nsert pair of eyepieces with focusi ng eyelanses inlo
Dinocular tube,

o Connect lluminator 60 (1.3) via tramsfarmer lu mains
® Unifarmly illurminate objective axit pupil:

Insert centaring telesen pe (484822) in place of an
eyepiace into binocular fube: the objective pupil iz
thareby: magnified, not visible in norEl size in the
empty tube. Fine-focus pupil image by verticalhy
adjusting eyvelans.

& Opon iris diaphragm (1.5) and condenser apertura,

& Center lamp filament in pupil center:

With knob (20.2} remove diffusion digk from beam path,
lnosen lamp socket (1,1) with clamping screw (1.2), shift
itvertically until lamp filament unifermiy fills pupil image,
Reclamp lamp socket and, if necesgary, center

liamant with screws {20.1),

Swing diffusion disk back in.

® llsert eyepiece in place of cantenng telescope.

® Adjust binocular tube by bending to interpupiliany
distance of cbheerver,

® Focls each eyepioce individually on photo raticls by
turning the eyeleng,

® Focus spacimen with coarse and fine controls.

& When working with lo w-power chjectives (6.3x and
below) a large field iz imaged; tn llluminate tha antire
field swing out or screw off condenser frant lens and
open condenser aperture: jrig diaphragm (1.5) then acts
as contrast (aperture) diaphragm,

22
Magnification
Micrascope magrification = Metipena % NosEpiece
FACtar x M., s

Example: 400 = 40x 08 x 125

Magnification on 35 mim filin = Maecine X NosEpisce
factor x 3.2

Frample: 100 = 40k 0.8 x 2.2
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llumination with large working distance

For the examination of objects in chambers ar micra test
plates free space is required between spetimean plane
and illumination equipment. This is obtained by amitting
the candanser. The light bundle emitted by the micrg-
scope iluminater in most cases has & smaller apertura
than the objective, Therefore the ilurmination e uipmerit
shauld be atiached as dose as possibla above the
objscl. Siopping down for contrast enhancerment is done
with the iris diaphragm

23

Brightfield

Brightfield illumination for large warking distance

(Fig. 20}

1.1 | amp soeket B0V (4850 15) with 12 W GO W

filament lamp (38 00 78-2520).

2 Clamping scraw for lamp socket

2 Lamp housing 60 {467257)

v Clamping screw for illuminator 60

5 Iris diaphragm |n intermadiate pisce (4672 27).

Fer more straightforward usage this is turned

lowards the front. Thus the iris diapbragm functions

43 an aperture digphragm

20.1 Cenlering scraws for filamant larmp

20.2 Contro! knob for diffusion disk

20.3 Support ring (45 7252) far light filtar

20,4 Cunlainer with examination material

Adjust brightiield iilumination according fo
Section 2.1.
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2.32

Phase conirast

Equipment (Flg. 21) asfor brightfieldillumination Section
231, but without Irig dizphragm 1.5

Addifioral parts:

Flanachramat 6.:3/0.16 Ph (460377

with annular diaphragm Ph 1 {4757 15)

Planachramat 16/0,35 Bh (4605 11)

Planachromat 40/0.85 Ph (46071 i)
with annular diaphragm Ph 2 (4757 16)

Centering telescope (4649 23

Adjustment:
= Surew objectives PH into revalving nosepiece,
® Attach annular diaphragm Ph (21.1) matching the
switched-in abjective Ph 1 or Ph 2 to dovetail ring
and lix with clamping seraw (.2,
& Procead with wark according to Section 2.1 unless
dlready dane,
®Fepiace on eyvepiace by centering lelescope.

ﬁ By vartizally adjusting its evelens foouy oright
diaphragm ring and dark rin o:
& With cantering screws (21.3) center both fings
{bright and black) to each other.
® With knob (1.14) of illuminator carrier adjust gize
af bright ring until it sUperimposes black ring (Fig. 22
® Replace centering telescope by evepiace.
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Work with condenser

The condenser serves to illuminats the specimen with
the required illuminating aperture. The resalution af
higher power objectives is anly fully utilized with a con-
denser. The Kéhler ilumination deseribed in the
following Section gives a uniformiy lluminated speci-
men fiald, a brillant image without reflections or glara
and optimal specimen protection.

24

Erightfield

Equiprment:

Attach condenser [1.15), pacar tube with auxiliary
lens (1.6}, iris diaphragm in Intermediate piece (1.5)
and iliuminator (1.3) as described in Section 1,
Screw objectives into revolving nosepiece,

Make genaral preparations according to Section 2.1
uniess already done.

o Close luminous field digphragm (1.5) about half way.
® Focus image of luminous field diaphragm in specimen
plane by raising the condenser with diive (1. 14} from
it= position just above the specimen until image of
diaphragm is sharply defined (Fig. 24).

® Precanter luminous fizld diaphragm in field of view
{Fig. 28) with the two centering screws (21.3)

& Open luminous field diaphragm aimost to edge of
fleld ot view, center if necessary and then open further
uritl its edge |ust disappears behind tha adge of the
field of view (Flg. 25}

® Adjustimage contrast with condenser apertura (23.2).
Cpen condenser aperture sa that about 25 of the
ahjrctive exit pupil (poeint 2.1, page 18) s illuminatad,

® With special condensers (Ph, DIC) set turret o
pasition “J" (Iris). Its aperture diaphragm (27.5) can be
centered with knurled knob (27.2) and lever [27.3)
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Phase contrast

Equipment (Fig. 27) as for brightfield ilumination, in
addition:

Screw objectives Phintg revolving noseplece, atiach
phase contrast condenser in place of brightfield
condenser to iluminator carrier; centering telescope
(E4R22] and graen filter Y3 9/32x3 (46 76U5) ae
alao useful,

Adjustment:

® Switeh in Planschromat 16/0.35 Ph 2.

® Focus specimen in brightiiald according to Section
2.41 with Ph condenser in position " ilris), Switch
condenser furret lo phase ring “2" (27.4)

® Exchange one evepiace forag cantering telescope
and move its eyelens unti| bright and dark ring are in
sharp focus,

® With knob (27.2) and lever {27.3) on condenser Bh
adjust bright ring so that it is Supetimposed on the biack
ring {Fig. 22),

® Replace cenlering telescope by evepiece.
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2.43 "‘

Differential interference contrast (DIC)

With this method differences in the optical length In the
specimen (product of mechanizal length and refractive
index) are mads visible &= reliel images. The contrast
depands, among other things, on how the structure to
be viewead is orlentad in the flald of view [azimuth effact).
It is therefare recommended ta turn the specimen
around the optical axis, preferably with a retating micro-
socope stage.

Equipment as for brightfield, Section 2.41, in addition:

® hount quintupla revalving nosepiece DIC, factar 1

(47 1714} (28.1). in place of 1t normal revolving

nosepiece, Flve origntad DIC intermeadiate rings are

screwed into the nosepiece.

® Scraw objectives (table page 28 into DIC revolving i
NoSepISce.

® Inser DIC slide (28.3) (table page 28) matching

respeclive objective — engraving face down — inta the

DIC intermediate ring (28.4), The slide iz inserted from

rear left to right front (Fig. 29).

& Adapl stage height to the 11 mm langer objectives

with DIC slide by screwing 3 spacers (47 1723) (28,11)

betwean stagea plate and bolts,

® |nsert polarizer (47 36 15) (28.7) into filter opening

and setto zero.

® Attach DIC-Fh-H-condenser (28.8) to carrier.

® Pull analyzer with axchangeabie i-plate (47 I6EE) ‘c ‘

(28.6) out 1o stop. To remave the analyzer slids,
simultaneausly press stop lever out of rest position.
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31.1

29

Adjustment:

® Focus specimen in brightfield according to Section
2.41, DIC condenser in position “J",

® Switch In obiective with appropriate DIC slide.

® Swing in analyzer to stop.

® Adjust optimum black-white cantrast with screw (28.2)
of DG slide.

Color contrast is producted by inserting h-plate (31.1)
into analyzer (28.6) towards the microscope.

® Lower stop lever | 28.5), take out analyzer slide and
piace h-plate on analyzer. Replace analyzer slide,

'. ‘ DIC condanser |V Z/7 CIC condenser IV 7

Ohbjective DIC glida (28,3) aperiure U.63 (465273)  aperture 1.4 (465285)
Cat. No. position (28.9) position {28.9)

Plan 6.3/0.16 474531 I -

Plan 16/0.35 474551 | |

Plan-Neofluar 16:0.5 W Qil 4T 4555 | [

Plan-Necofluar 25/0,8 W il 474560 I I

LO-Plan 404080 corr. 41464 1] I

Plan 40/0.65 474571 I i

Flanapo 63/1.40 Oil 474581 Il Il

Flan 100/1.25 Oil 474591 i

* Fiald of view i not entiredy |y minatad.

Condenger poaiion ' J 113} only far brightfisld

Condenzor position 2 or 3 far chiecivas PR 2 ar PR A,
Condengor pestian Il has bean prosded far spacial prisms.

Note
Tha DIC carviansar arisms are Carreclly griented |n (ha firrer if tha
while point coincdes Wit the orienting pin
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Differential interference contrast (DIC) with long
hack focal distance

Tris methed is especially sulted for examining objects
in chambers or micro test plates which require & great
illuminafing distance. With the 6.3x, 18x and 40x
Flanachromats 2040 40 mm working distance Is abtained
with good image contrast,

Equipment as for normal differential intedterance
contrast, Section 2.43

Special feature: Use condenzer DIC-Ph, IV Z/7
(4652 73), unscrew its front lens arnd sef condenser
Lo pasition |1 (28.9).

Adjustment:

#& Switch in low-power ohjective, Planachromat 8.3

ar 16. Foous specimen, shighthy close down luminous
field diaphragm (1.5) and with knab {(1.14) adjust
condanser verlically so that 1he diaphragm appears

in sharg focus in the spegimen;

if necessany, bring this image to center with centaring
soraws (21,30,

# The condenzer may remain in this pasition (Kahler
Mumination) for all objectives pravided the working
distance of about 22 mm thus obtained is sufficient

& Move analyzer (28.6) with or without L-plate

{page 29) and polarizer {28.7) into beam path.

® By turning the knuded screw (28,7 on the NIC slido
and by slightly closing the condenser aperture optimum
contrast can be obtained.

& Whar changing up 1o the next power oljective
raadjust contragt with DIC slide and condenser aperturs
anly,

31

® It working distances farger than 22 mm are required,
do nat apply Kéhler llumination but raise the condensear
as much as necessary with knob (1.74). The condenser
aperture remains completely opean,

2.44
Darkfiald

The equipment for darkfield is the same as thai for
irightfield (Fig. 23), except far using a darkfield
condenserin place of a brightfiald condenzer. The dark-
tield condenser lluminates the specimen with a hollow
cone of rays whose inner aperlure must ba higher than
that of the objective. Only the light diffracted by the
spacimean antars the ohjective, the image bac kground
remains dark,

Adjustment

& Carter condanser V' Z (4852 77) in brightfield illu-
mination and set turret to O or use darkfield condensar.
#5Switch in Planachromat 18 objective,

Slightly close down luminous figld diaphragm [1.5),

® With knob (1,14} adjusithe condenser verlically, su that
the light spolin the imaga appears as small, bright and
sharply defined as possible,

® Lsing centaring scraws (21.3) bring this image of the
luminous ligld digghragm 1o the center of the field of
view. Open luminous field diaphragm until its edge just
dizsappears behind the edge of the field of view.

@ I an immersion objective is used:

Apply immersion ol bubble-tree to cover slide.

Close ins diaphragm of objective 100, focus image,
improve cantering of luminaus field diaphragm.

Cpen iris diaphragm of objective |ust enough to keap
the background dark.
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2.5

Epi-fluorescence

With the epi-fluorescence squipnunl the IM 35 inverted
microscape for transmitted light can be convered ina
fluorescence microscope for epi-excitation which mainly
serves t0 examing ransparent spacimens bul can also
be used for opague ubjeats.

Epi-fluorescence equipment

33.1 Microscope illuminatar 100 Isee G 41-310) with
HBO 50 W high-pressurs METCUNY BOLMGE a5 exciter
lamp supplies good resuits with ail flucrescance
techniques; thereis also the 12V 100 W halogen source
gt FITC-excitation.

33.2 lluminztion attachment (47 1767 ) for epi-fluores-
cence.

33.3 Bhutter and filter slide with 3 switch positions:
Position 1 blocks light pASSane

Fosdion 2 red-attenuating fitter BG 38

Fosition 3 frae opening (filter receptacls)

33.4 Double reflecior housing 2 Fl aflows changeover
from LY fo vinlet excitation by moving the reflactar
housing in or out. This double reflactar housing can
gasily ba gxchanged for another one, eq, far blug and
green excitation, after loogening clamping screw (33.5),
Other filter combinationz {2as K A1-005) can be chosen
as reguired,

Double reflactor housing 2 FI (468307 as a functional
unit comprises:

Exciter filtar

Refiector, a 45° plane alass acting as chromatic beam
eplitter and barrier filtar,

. S
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Mot microscope illuminator 100 to epi-illumination
attachmant Fl {34.1). 11 opening iz coverad, remave
profective cap and loosen clamping screw [36.3),
Attach dovetall ring (34.2) as previously described and
tighten clamplng screw (36.3) hafora latting o of the
illuminator,

Insert reflector housing 2 Fl into opaning balow
fevalving noesplace: Loosen clamping screw (33.5).
Introduce reflector housing into the sliding sleeve
up to stop making sure that pin (35.1) fits into groove
(235.2). Lock with clamping screw (33.5)

Adjustment

& Connect ight sousrce to its power supply unit and
switch on. The HBO 50W high-pressure mercury lamp
ignites automatically. | can be used alter 2-3 minuley
WEIT- Up time.

® Switch in filter combination for green or blue excitation
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® Bring slide (33.3) (Fig. 38) inte position for free light
passage. Romove an abjective rym revaiving nosepisce
and swing in empty noseplece position. Place ground
glass or ransparent paper an Speciman stage. Center
stage, if necessary. Foous light seen on ground glass by
turning lamp condenisor knob [34.3). Improve sharpness
of light saurce images by narrowing luminous field
diaphiragm {36.5), If necessary cenler the direct and
the reflected light source images side by side on the
ground glass (Fig. 37) by verically and laterally adjusting
the lamp socke!. and focusing and filting the concave
mirrar (see G 41-310)

® Switch inlow-power objactive, oreferably
MECFLUAR 10/0.30. Focus an strongly fluorescing
ohjects.

® With lever (36,6} close luminous field diaphragm.
The latter can be focuzed after lnosening slotted scraw
(34.4) and cantered with screws [36.4).

& Swing in suitable filter combination (s K 41-005,
Page 37 and GE 41-351.1) in reflector housing (33.4),
Heat-absorbing filter K& 1 ix built intg illumination
attachment Fl (47 1767,
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Exciter filter, chromatic beam splitter and

barrier filter

in double reflector housing 2 Fiare exchangeable,
Exciter filter (38.1) and barrier fiter (38.2) are 18 mm
indiz. They are held by plastic rings with cams (38.3).
To change filters press both cams out of notehes and
pull plastic ring (38.2) out of rerantzhle

The fiiters, and spacerring, if any, now are loase in tha
filter receptable and can be easily exchanged.

With filters up 102 mim thick insari support ring with
santact Fim inwards, with thicker filtgrs with contact
rm outwards, I the filter has too much play, place
spacer ring between filter and suppart ring.

The refiectar housing takes axciter flters up to 6 mm
thick and barrier filters up 1o 4 mm thick. Thinner filters
are supplied with spacer ring

The 457 interterencs filters acting as chromatic beam
splitterhave a diametzrof 22 mm, Thay alsd held laoaely
in their receptacles and are aecaasible alter removing
two screws. Since the interference coatings of the
chromatic beam splitter lie unprotected on the surface
did are very delicale, we eoonnnend not 1o toucd the
chromatic beam splitter.

Additicnal exciter filters can be placed loosely into
filter pockels (36.5). USE SUPDGT Mng witn.32 mm dia.
filters, for 18 mm dig. filters use 18 mm dia.f32 mm dia
spacer ring (467893) in addition.

Epi-flugrescence micrascopy can be combined with
tranamittad-light tachnigues sucn as phase contrast,
darkfield or differential interfarance contrast, Any
transmitled-light condenser may be used,



3. Photomicrography 40
with the IM 35

A CONTAX camera housing is well suited for this
PUTpOse becauss of its automatic exposure control
(see camera operating instructions 3.

Dther camera housings with focal-plane shutter can
&lz0 be attached; adapters are svailabie.

Bafore working with the equipment make lest exposures
at various DIN/ASA settings in order (o make syre that
all influences of the setup used hare are taken into
account,

& Attach camerato miwusuope according Lo Sectian 1,10
® Full out push red (1.20) as far ag slop:

In this position B0 % light is directed to tha camera and
20% light to the binocular tuba,

® Introduce insert with photo reticle (4T1781)(1.19). The
reticle visible in the binooular tube defines the image
section coverad by the 25 mm camera.

® S0 that gach user can bring the format outines inte
shamp 1ocus, eyepieces with adjustable eyelenses are
required.

® Adjust microscope lllumination and image sharpress
Dy earefully following directions given in Section 2.

& AdjuslIMEge contrast with condensor aperture, image
brightness with gray filters.

® When using color film far artifical light and illuminafing
with filamenilamp operate lamp at rated vo ltapa
(BV.12Vand 2.5 A, 8 A, respectively via transformer.
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Black and white photomicrography

Microscopic specimens are usually lacking in contrast

8 compared with normal photog raphic objects.

This can be remedied:

1. Use a colowr filter for stained specimens. (A grean
filleris generally useful for many histategionl staina],

2. Marrow the apariure diaphragm (not too much).

3. Develop the film in a more concentrated daveloper
{l.e. 10 & higher degree of gradation).

4. Optical cantrast methads, such as darldield, phase
contrasl or differential interference contrast. can
be used,

Universal films of medium speed are suitable for almast
all purposes. One nead not hesiata 10 use the most
gengitive films for flash phoiography, since the resalution
atthe film, even In this case, is better than that of the
MICTOSC0pg.

Colour photography

Usually raversal film is used, whigh produces a trans-
paraney after being developed. (Suffix “-chrome:
indicales a raversal film and “-color” nagative film which
Vields paper positives.) For both there iz one type for day
light and anothar far artificizl light. If the phatomicro-
graphy will be inte rspursed win, for example, flash
macrophotography then daylight film can be used anda
filament lamp as light source with a {EHue) conversion
filter CB 12, or an artificial light film can pe used, which
needs ne filler fur the comparatively lzng expasure
timeas,

While contrast can be enhansed in black and white
eholography by using colour fillers and/or special devel-
aping, this is not possible with colourfilm; therelore the
specimens should be more strangly stained.

Colour casts ate caused by the following: wrong choice
atfilm, vanations between baiches of film (note emulsion
batch numbear}, particulary lang exposure times
(Schwarzschild effect]), wroang colour lamperatura [u=a
nomingl voltage), coloured inbedding medium, trans-
misgion value of optics not neutral (e.g. Including heat
protection grey and polarsation filters)

—
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Graduasted blue fiters (CB 3, CB §, CBH 12) are very
uzelul for correcting the culour of light, since tilameant
lamp light is usually too “warm" {ne problem with

halogen lamps),

Olher culour casts can be corrected with colour oo mple-

mentary filters (foils) e.g, Kodak CC filter: with atrength

10 almast all casts due o batch variations can be

correcied.

Colour cast Filtar col, reqd, ’
vellowish blue (B)

reddish Dlug-green (Lyan, G

greeniah pumple {(Magenta, M)

blueiah yellow (Yallow, ) ¥
blue-green red (R)

purpie green ()

Contrary to belief, the microscope objectives of more
simple constructicn (Achro mats) are suitable for colgur

photography, but the supenodty of higher corection
objectives ls marked e.g. Plan Neofluar type. . .

Further hints on photomicrography can be found in
Isafiet A 41-400:1.

Accessories for plankton exami nations ara describad
in G 41-1249, o fi.
Subject fo change,




