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Standard microscope 4
for transmitted light

Fig. 1: Standard microscope 14 for transmitted light

1 Cpl wide angle evepiece 1018 B (464022)

2 Cpl wide angle eyepiecea 10xA8 Br." foc.® (46 4023% ) (wilh adjustabls eyelens)

3 45%inchined binocular tube S (47 3014) and lube factor 1.25

4 Rewvolving nosepiece with 4 objectives

5 Mechanical stage (41 34 22-5907) with coaxial control knobs 10 move the
specirmen in X and v directions over an area 25x 75 mm.
The gradualion determines the position of any point on & spedimen 1o

within 1/10 mm. Once the coordinales are known a paricubar delail can always
ba relocaled.

6 Spacmen
T Lawver to vary the aperiure of the condenser apariune diaphragm

B Condenser 0.8 Z with awdliary swing-in lens and fixed auxiliary lens EL
(46571 34)

9 Condenser centering Scraws
10 Condensar height adjustment knob

11 Coarse and fine focusing adjusimeant,
For one interval on the fine control vemier the stage moves 5 pm = 00005 mm

12 Malns cable
13 Switch with brightness contral for halogen lamp 6V 10W

14 Adjustment ring for field diaphragn, The dust cover glass can be ramowvead
from the ring. There is a saparals holder for the filker dia. 32 mm within
the plasfic ring.

15 Stand base with in-base transformer

Fig. 2: Standard microscops 16
equipped for brightfield, darkfield and phase contrast

1 Kpl wide angle eyeplecs 10x18 Br2! (464042-0803)

2 Tube, adjusiable, see instructions under “Focusing the specimen”, page 7)
3 Binocular fube (47 3011) inclined at 45°

4 Switch io tum aos, &g, with wide field changer 08x = 1x (47 2068)

& Mosepisce with 5 objeciives

& Mechanical slage moving over an area S0xT5 mm with gradualion and VBT
wilh controls on the right (47 34 15)
with controds on the lefl (4734 76)

7 Condenser /2 (46 52 70-0006) with auwdliary swing-in kens for brightliald,
phase contrast and darkfield

't Eyapiecs bof speclacke wesarers.

Others may find it easler 1o find the correct distance from Ihe eyepsecas
by using rubber eye cups.

o Eyepiece with focusing eyelens.

4 The & or 10 figure numbers which appear in brackels are ordar numDens
and are also found on the components themsehes,



1 Assembly

1.1 Insering the condenser

Aupiliary lens EL (4857 34) or auxillary
lans EL POL (4651 44) (3.2 indicates
Fig. 3, part 2) can be sorewad into the
condenser (3,1) from underneath.

For darkfield condensers the condensar
holder (46 5542) has a threaded
opening.

Hl‘ll‘lg e MICIQSo0Re SIEQE o s L=
meost position using the coanse contro
{1.11) and bring the condenser holder
into Hs lowest position using knob (1,10}
Press the dovetall of the condenser
against the spring bolis (4.7) uniil it
angages.

Caondensers with onentation groove
should angage in the spring bolts

The condansar should than ba set at its

uppsar stop.

1.2 Screwing in the objectives

Screw tha objactves info the nosapiaca
in ordar of thedr powear 8.9. 3.2 - 10 -
25 - 40 etc. It is easbest to ingen
chjectives if the empty socket is tumed
towands the ront.

1.3 Inserting slide-in nosapieca

on tha limb top

Inglina nosapeace (5.3) shahily, 5o that
213 of the rail camying the clampifg
screw engeges (5.2). Than rase the
pther guide rail so that this oo engages.
Slids the nosepiece in as far as it will
oo (pull out the lock (5.1) on the bol).
Tighten the clamping screws



1.4 Attaching the tube

Loosen clamping screw (B.1). Hold tube
al & slight angle and press anmular
dovetall against the spring bolls of the
tube holder and tumn it 1o the desired
observallon position, Tighten clamping
screw before ketling go of the tube,
Insart two evepieces of equal power into
the tubses,

1.5 Connecting the in-base illumi-
nator 6V 10W to the mains using
power cable

The stend base containg buili-in trans-
former (35 25 F4-=0703) 22009
S0...80 Hz maximum power input 18 ya
Protection ciess 0, complies with VDE
reguiations

Bull-In transformer (3925 74-0004)
12000 50...60 Hz UL tested wilth
amercan plug.

For instructions on insaming b halogen
lamp see page 16.



2 Brightfield

21 Microscope adjustment
& Swilch on integral illuminatar with

transformer and adjust baghtnass,
Flace neutral fillar on the fillar maoun
(7.7,

® Raime condensaer io s uppermost
position by turning knab (F.5)

Swing in condansear front lans (7.1).
Cn 2 phasa contrast condansgar the
condenser umat must be satin

{iris) position.

# Place speciman on spaciman slage
and secure with spacaman holdar

& Switch in a 10x o 16x objective.

# Inzed two eyepleces of the same
magnification in the binocular fube.
Adjust tha distance betiean the hvo
tubes 50 that both eves see & round,
sharply defined field of view,

Focusing the specimen

@ First look into the fighl ayepiece and
using the knob {7.3) locus the Spacimean.
Then adjust the facusing lor the left eye:
&) by tuming 1he adjustabla lube
imwands (2.2} on tha binocular tuba

(47 3011)

o) or by adjuslmg the eyalens of the
eyepieca (1.2) on the banocular tuba
{4730 14) for example.



22 Adjusting the Kéhler illumination
Comed adjusimeant of the field da-
phragm ghtes

an evenly illuminated specimen fisld,
this a brilliant image without reflec-
tiong or glare; in addition the specimen
i% spaned amy unnecessary heat and s
thenefors batter protected.

# Cpen fiekd diaphragm aboul half way
[7.8) and cbserve through the tube.
Lonwer condensar using knob (7.5) until
the diaphragm appears sharp in the
spaciman image field (Fig. 8).

& Cenler the field diaphragm using
ecrews (7.4) (Fig 8 and then cpen i
almost to the edge of the field of view,
adjust again and open i wider until its
adgs dizsappaars from the field of view.
[Fig 10).

Adjusting the condensar diaphragm
#® To ba abla 1o saa tha condensar dia-

phragm gne must remove the ayapiadcs
from the fubea and then cbsena it [T.2)
in the objective apertura at its actual
size or magnified by using a canlaring
telescope (4648 22) which has bean
inserted in tha lube [(13.1).

® On special condensears [Ph) set the
condensear disk to @ {iris} and &
necessany center the condensar dia-
phragm (12.2) using the knurked knob
(12.4) and lever (12.3).

& Close ihe condanser diaphragm until
its edge can just be seen in tha objec-
e aperiure, The aperure of the con-
denger and objective are then approxi-
mately equal This position gives the
oplimum optical image.

In the majoeity of cases the contrast is
imporoved by opening the condenser
diaphragm to appeoximatety 203 of the
diamealer of the objective aperture 111.1)
if the condenser diaphragm is closed
down too much the image contrast and
depth will be improved at the cost of
image resolution, causing diffraction
phenomena in the specimen, which can
give the impression that structures ans
prasant in the specimen which are in
facl only dua io these phenomena.

& After checking the condansar dia-
phragm raplace the ayapiacs in the
fube.

& Afar changing 1ha objacdive cheds
ihe adjustrmant of Ihe field and conden-
sar diaphragms and comas i
NECEESAny,



Low power objectives (2.5x and less)
image a large field, In order to iluminate
this fully:

& Swing cut the condenser awdliany
lens (7.1) or with & special condenser
thiz should be ungcrewed.,

Lowerning the condenser slightly with
knob (7.5 can also improve illuming-
tigm,

In this case the field diaphragm (7.8)
funclions as a condensar (aperure)
diaphragm and should be opened.
Flanachromat 1.000004 (4620 10) has
a buill-in figld lens and iz used without
a condenser. it is not parfocalized with
the sual objeciives.

24 Working with immersion
objectives and condenser immersion
An gil immearsion obpectne i distin-
guished by the inscription “Oi and by
a black rirgg. It can be insarted into e
nosepists alongssda dry obmactves, We
supply an ciler with every oil immersion
chjectiva which facilitates the applica-
tion of the oil withowt air bubbles, Oil
immersion objectives are mainly joined
to the cover glass with oil

® Swing the objective out of the light
path, Turn the Giler upside down and ket
the air rise to the tog, then apphy a drop
of the oil 1o the cover glass.

& Prezs the objectve front lens up-
wards in its spring mount; plars
objectives “0il" should be locked by
clockwige rotation. Switch the immer-
sion objective info the light path and
Iower the objective front kens into the
pil. Adjust image sharpnass with fine
focusing knob,

For mast examinations using brightfield
with imrmersion objectives it is sufficient
io wsa the usual condensar wilh aper-
ture 0.9 (dry).

Microscops immernsion bacomas
necaggary whan the maximurm rasohs-
ing power of the microscope is fo be
fully utilized. In this casa a condansar
with an aperture of 1.3 or 1.4 is usad
with immersion oil,

@ For this purpose a drop of immersion
ail is applied with the oiler 1o the front
kzns of the condanser, o that the con-
denser and the bottom coverglass are
joined with oil. Afer cheenvations hawve
been completed remaonve all cil cane-
fully from all surfaces using cotion-wool
lipped sticks and optical cheansing
solution from our optics cleaning set

(See G 41-102).

2.5 The total magnification of the
microscope i3 calculated thus:

Vmicroscope = Mobjective % Veyepiece
¥ lactor as appropriale

g.g. SO0 = 40 x 10 x 125

Fany:

Mabjective = initial magnification of the
objectiee, 40 in the axamphe

Veyepiece = magnification of the eye-
piesce, 10 in the example

tactor of 2 magnification system orin

ihe example tube factor 1.25 of the

binocular ube S (4730 14),



3 Phase contrast (Ph)

14415

10

Tha Ph equipmaeant makes stneciures in
unstained spacimens and lIving
prganiams clearhy visibia, It reveals tha
whole information content ol micro-
sCopic images withoul artdacds due o
staining and fixalicn.

Attaching the phase contrast equip-
mient to the microscope

& kdount the Ph objectives (12.1) onto
the nosepleca

# Inser tha Ph condenser [1222) with
assembled auxiliary kens EL info the
condenser hodder, 50 that the spring
bofis lock in the annular dovelail groowe

Adjustment for phase contrast

@ Switch in Planachramat 160035 Ph 2
of an objective with a8 similar intial
magnification

& Focus the spaciman first of all in
brighitfiald with the Ph condansas m
position @:} (iris) (Sea page 8).

& Switch in the annular diaphragm Fh
(12.7) which cornesponds 1o the Ph
phjactive by tuming the condensar
turred &, g. for Planachnomal 180,35
Ph in positicn

# Inser cantenng telescope (13.1)
instead of an ayepieta in the DInocular
tube and Tocus its eyelens (13.2) until
both a bright and a dark fing can be
gean (Fig 14). i a centering telescops
is nat avadlable, an eyepecs should be
removed and the rings observed in 1he
emply ubs,

@ LUsing the lockabla laver (12.3) and
knob (12.4) of the Ph condansear the
brght ring should ba brought ba lia
exgcthy within the dark nng (Fig 15).

@& Remove tha cenbenng lelescops nom
the fube and replacs the evapisca,
Again observe the Ph image in the bino-
cular fube,

Every tima an objectnee is changed tha
field digphragm (1228) must ba read-
justed 1o the size of the fiald of view
and the appropriate annular digphragm
on the condenser urret be switched in,
When the spacimen Is changed the
camaning of the Ph annular diaphragm
should be chacked

& Flace grean filter VG 9 on fiker holder
{125).



4 Darkfield

Microscope squiprment for darkfield
cormesponds 1o that usad for brightheld,
acap! for the condansar. The object is
iluminated oy the darkfisdd condansear
with a hollow baam cone, whose inner
aperure must be larger than the objec-
tive aperiure, Only the light deflected by
tne specimen enters in1o the objectve,
thus the background of the image
remains dark,

@ Insert darkfield condenser on con-
denser holder £ (4655 42) with screwed
in auxiliary lers EL into the condenser
CRIMed,

Dry darkfield condensers

Condenser 0809 (4655 05) for objec-
tives with aperture 0.6 to 0.75
Condenser 0.7/0.85 (48 5508) for
objactives with aparture 0.4 to 06

4.1 Adjusting darkfield

# Focus specimen with objective 10 or
similar inifial magnification

& First canbar the held diaphragm imagea
@ither with condanser W2 (4852 7 7) in
positon o with angéhar condansar
ureder bBrightfield illumination, Then set
tha revolving disk (12.7) of the con-
denser WZio @ or

& Insert a carkliald condanser mstead
of a brightheld condansar.

& Turn knob (7.5) 1o adjust haight of
darkfield condenser, 5o that the light
spol is as small, brighl and sharnply
defined as possible.

& Lising cenlenng screws (7.4) bring
the fiebd diaphragm image 1o the center
of the Bald of view,

@& Open the field diaphragm (T.8) until
is disappears beyond the edge of the
foeled of wiew:

® After changing an objectve readjus!
the field diaphragm.

T

4.2 Darkfield with oil immersion
& Switch condenser V2 (4652 77) inlo
position (0) or

& Inser ultra condenser (4655 00) into
condanser holder 2 (46 5542) with
sorewed in auxiliary lens EL

& Adjust specimen and field diaphragm
image, a5 desoribed under point 4,1

& Apply 3 small guantity of Immearsion
oil without air bubbles to the condenser
fromt lans (16.2). Place the spacimen on
o the specimen stage and rafse con-
denger with contral knob (1.10) unis
the immersion oll touches the SpecmeEn
skoe.

& Switch the immersion objective into
the light path, | must be equipped with
an iris diaphragm (16.1) i the objectve
aperure s greater than 1.0

& Press the objective frond lens against
1z spring mount and lock it by fuming
clockwige, Apply immerzion oil without
air bubbles io the cover glass. Lower
the objective frant lens into the Emnmsar-
100 il

& Mamow the objective ins diaphragm
(168.1). Focus the spacamen, Readjust
the fiedd diaphragm. Open the irs dia-
phragm, bul nore too far, 50 thal the
background remains dark




5 Polarization 12

Eqiprnent far simale polanzed lignt
obzervalions (oribascopiz obaervafian).

Polarization filter 727 36000 (17.7)
Flace it an tae fiter aotder aver e field
diauh-ag 1. The dwe whide index lings o0
Lhe Edgf;‘: af the maunt indicaze ta
nszillation draclicn and should lig in
east-west (horizarial] diraction.

Analyzer [473557) (18.5)

can oe sorewed info the iube,

When uging the binacular tubs
730711 M18.1), the adapier rirg

M 24750 (47 36828 (18.3) shoued be
soreseed onta 1o labe: then e anay-
zar should b sorewad in rarm below
Jzing he sgannar (18.6).

Twro while indax lines indicaie ths
aecillation cirection af the anakzer.
‘With ib= ateched woe it should run
nipib-zauih vedicall i.e. a1 right angles
1o the cecillation diraction of the
polarizer, Fix the arientatec anayzer
with sores (185,

Analvzer changer (4736 70) or
analyzer with and withouwt lambda
plate /4.3 2507 on changer

The gazembly of the changer = ces
chibead on page 13

& Switch the analyzer alans ar anakzes
with lamada plate (19.1) using the
coatral aukon (1927 1m0 te light oath,
For exac: crass positicn turm fube or
palarizer (17.1) slighily, The backgroand
is tren at 2 darkes:,

Lpon rotation of the staoe caly Dire-
frigent details wil light up

Focusing the spacimen in polarized
light

az far brightfield, =ee section 2.2,
pags 8, also

& oo0ss aolanzers

& narrow the condenses disparagm
21 more than witt angtlield




7 Halogen lamp

exchanging and adjusting

16

BV 10W halogen lamp /3351 048]

To change lamp:

Lay Ihe moroscope on ds sics [(Fig 250
Loogen knurled scaw (26.1) ard
ramonsd Mo holder 252,

Bemoave lamp from the bea matal clips
(26,7, Holdirg the new lampin tha
glaglic cover supplied with 4, iIngert
larna inie holoer Woe off gl finges
marks, ocherwisa thass wil bum in
woae the lEmp is used.

To adjust lamp:

ok &t lamp and check it filamerd
anc e refiestion are aigned in 1ne
contavs mersr ard thak hay malsh
ingre

Loasan acrew (27,10 and push lamp
alarg haleer unié the selting skownin
Fig 28 iz achieved. Mo bghlen gorew
20.1% until flament and refocon
anpaar 1o oe he same zide Ry 300
Amat oomplening &eEsiment, seplacg
lamp kaugng in dizphragrm inget with
grewnd glass and firmly Tghies wnurled
soraw (28.1]
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