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1. Setting up the instrument

i ase of its cabinet. It can be
S 20 is screwed to the base of its cabinet !
or transport the M 2 ! o : . ‘
l‘Oren‘ed easily from below and then be withdrawn i;rom its guide lrﬁnl:ﬂ
lot‘?tZr having |:cm0vcd the wooden block (fig. 13) which t'akcs ll’1e \;:lgm
Aﬁ' thc‘ﬁnc adjustment and also the paper pads, the mirror c.xg dut;;‘m
F’( the corresponding socket on the base plate (;\lwayshprmlkc‘ bk
o : wi i 5 2 t the socket I
i : : ror). For transpor
120 be equipped with such a mer . ; : 1
‘ lhedl\:lco the (t])uill-in illumination (without its bulb) can be kept in thei
and als i
‘places on the base plate (fig. 2).

Fig. 2

M 20 Cabiner Fig. 3

. d of the mirror car-
I Drawer for smal| accessories and filter exchanger :::'f".hc sel serew mirror,
2. Drawer for objectives centrlng Inset or sockel
3. Drawer for eyepieces ! lamp may be set up,
4. Fixing device for additional condenser
5.

Fixing device for 1ubes (photo 1ube, mono

cular straight tube), ball-
seal mirror or centring inser,







B. Adjusting the built-in illumination

Ths illumination consists of
a. transformer with special cable (11)
b. lamp housing with socket (10e) special bulb,
diaphragm (10b)
¢ clamping lever (10¢)
d. centring inset (10a) with filter ring
First the transformer is set to the local mains tension by means of the
voltage selector. It is then branched on the mains on one side and
connecied with the lamp housing on the other. In order 1o get maximupm,
life expectancy the bulb should if possible be fed with sub-tension,
The outer knurled ring of the lamp housing, already fixed to the
stand, is loosened, whereupon the lamp socket can be withdrawn. The
special bulb (6 V/20 W) is now screwed carefully into this socket. The
bulb may be found in the uppermost drawer of the cabinet, packed
separately. Now the lamp socket is again pushed into the housing.
However it must not yet be clamped tight. Now the lamp may be lighted
(switch on transformer housing). The light field iris diaphragm of the
built-in illumination is then closed somewhat counterclockwise (marked
by red arrow, 10b). The ground glass filter supplied is put into the filter
ring of the centring inset. The lamp socket can now be moved in the sense
of the longitudinal axis of the lamp housing until the image of the
incandescent filament appears on the ground glass filter. (To be quite
correct, the filament should appear in the lower focal plane of the con-
denser. This can be achieved by closing the condenser iris diaphragm and
depicting the filament on its lamellae. (Do not forget to reopen the dia-
phragm!) The lamp socket can now be clamped tight by turning the outer
knurled ring (10d) counterclockwise. In order to avoid direct contact of
bulb and collector the built-in illumination s delivered with a stop ring.
The ground glass filter is now removed from the centring inset. While
observing through the eyepicce, the support is raised by means of the
coarse adjustment until the preparation can be seen clearly. Final focus-
ing is done with the fine adjustment knob, By slightly lowering the con-
denser the closed field diaphragm is brought to appear as clearly as
possible in the plane of the preparation. The image of the field dia-
phragm can be brought exactly o the center of the field of view (fig, 4)
by moving the centring inset (104), The diaphragm is now opened until
the field of view is fully illuminated, When chunging the magnifications
the diameter of this diaphragm must always be set accordingly. For
further operations (setting illumination uperture) see puge 14,

collector and fielg

Fig. 40

S ' ting it unvoluntarily,
ever (10¢) work loose by actua :
built-in illumination must be checked 'accordm.g to
d adjusting built-in illumination.)

Should the clamping |
i f the
the adjustment 0 "
chapter 7 on page 24. (Setting up an ' :
head of the centring inset is connected with the cyh;\dcr :
: % [ S 2Cc or 1nst.
fricti -ase the latter should get loose, .

: ease friction. In case ‘ e iget i
eae of g\r'im: the centring inset cohesion may b.g achieved by p‘usfm-\:
Ml rT'Tt:)tly :is:ainst each other. The mirrors, silvered ox;\ thc‘ surn:::ls,l

: k i . - . " s n "
thr“hg':n:c built into the centring inset :md'mlo the la@pd (,J.l:;l‘rbw“h ;
Whlcb ‘touched with bare hands. Dust will be removed eithe
not c :
fine hair brush or else with small rubber bellows
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The sliding

The filter exchanger (fig. 5) } .
A novel type filter exchanger (?a) funl;:r::?:isg it:‘c:oul:cfgl\r:\;};menrs

sy “lun;im:\i::\l?i.n:t:fn?:\\':;cnc\incovc; screw (9b). 'Correct pos‘n.ioenr
?ﬂsc e ablCl' suide pin. This filter exchanger consists of axlx \;({:\;:er
i “Ssufc‘l Zoz\l'i:cd with four coloured reference marks a_t;_c:‘ amidd‘e
hxeg'lpd;\:tg arm into which three filters may be .plac;.fl‘.t gl ;ru i
Elr?cn‘i::g of this arm is also marked with a reference line. b1 :

| ifferent holes
diameter may be used. Since they are placcd. u:o f::rbglcgmbincd >
they are quickly and easily interchangeable and ma)

will. This filter exchanger has a triple task:



I. Taking up contrast filters

These are placed into the lower arm and then easily swung into the path
of rays. If needed, another filter is placed into the upper part. Thus
every required combination is achieved without much ado.

2. Taking up the light regulator

This latter consists of two polarizing filters. One of these is placed
into the lower part (middle hole) in such a manner that its engraved
reference mark coincides exactly with the one in the filter arm. Light
intensity is reduced by approx. '/,rd by this filter. If a second polariz-
ing filter is set into the upper part and its reference marks coincide
with the one of the carrier (head of the screw) light intensity is '/,th,
on red '/ th, on yellow '/ th and on blue '/ ,th of the original value.
Total darkness is obtained if set against the white line, which is per-
pendicular o the lower reference line. Any desired light intensity can
be obtained between the various reference marks.

10

LUV R

faking up the polarizing equipment for M 20
3. L

o c D = Lo filter exchanger. for
10 uilt-in illumination and I i

- tion with the

in conncs =

pinocular observation

larizer is put into the lower, moving arm of the filter exchanger
The polarizer is o

iddle hole) and orientated by s bnet ki
e be placed into the upper hixed bracket.

means of the index mark. The com-
- is to »
ansator (Red 1) is d et A red
sl k indicates its correct placement (457). The analyser is nc
eX mar : ieange i gt
index m d into the opening provided for in the objective nose-piec
= ¥ o o = - as o
'n”“dl‘“ ving removed the latter from the tube carrier, fig. 6), so as t
after having SIRSGegIe e
.amr, ts index mark exactly with that of the opening. ““hm c&p :
: w aga | - Care st be taken to
S gain carefully slipped on its guide rails. Care must
is now a i 3
slide it 1n completely.

Apd C < | C C A S ailable, the analyser of
t from + above ¢ 1p Nt ano her 1 |
LI the a quipmer 1 - pvaianle VSEer

taep (Ree SDeCl: "'ﬂ‘U.
hich is to be set onto the eyepiece (see special leafle
whic

Fig. 6




I'he interference filter carrier for built-in illumimnion

Here interference filters of S0/50 mm size
Into a spring frame. The interference
fully onto the centring inset and ¢l
position. By tilting the filter with the lateral oper
obtains continuously changing colours, If need be
field diaphragm is corrected by moving the sliding

are used which ¢an be
filter carrier 15 10 be
amped with the filter

\lim\m
PUt care.
in honmm;u
daling knnh\ One
the Centring of the
mnset

C. Setting up illumination by means of socket lamp (fig.

The socket lamp (6 V/5 W) is to be found already
It is fed through a small transformer (plug-
alternating current,

7

in the b
in transformer) i
Or over a resistance whe
used. In order to get maximum luminosity th
which is done as follows, using medium pow

ase plate.
n case of
N continuous current 18
is lamp must be centred
er lenses (10 x):

: the tube. Hold frosted blue filter which is pant
from v % 3 =
{ over the eyepiece tube. In topmost DH\Ilhmlul the
sf the cqmpm:nf snt lens) there will appear the Iﬂ\‘dndcn\.n;‘hl.lanL
: LS : St / actuate both centring
aser (wit et bulbia light stain. Now duuml b(‘ll; ‘x = lg
i r - o > o sia s
when using & r until the image of the filament or the light s 3
. of the lamp b STl e S
srows o n the center of the eyepiece Opening :
eC Al H ol o) e » ‘I ar
pcrium he image of the filament introduce (m\igq hh:th ;
Pt svepiece back into tube. In
To blot out l, . of the socket lamp. Put evepiece bac Sl
the filter rng (t the brightness must not be reduced by means «
318 c S

weplicee
Remove eyep!

;(nnh"

into e
case of .or diaphragm. Instead use an np;.lcss\-m g,h‘“ nf \_;r;:“?lh:l:c
the ot e ru}\cd by means of the coarse adjustmen Uil e
LR ““"“b brihs:hl Ll;’\d sharp. Final ;xdjuslmc'nt 15 :j('““ “"n,mn;
r‘rcpnmnon 1‘?—1‘:L:;50b ‘}:or further operations (choice of illuminz
fine adjustme 3

aperture) se¢ page 14.

excess of lig
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Fig. 9

preparation ar Mk

the objectives I:jh:‘v:ilfju;:: I“:l‘m lens. When changing the magnification

is then turned until it :. ,Sd. near the nose-piece (fig. 9). This latter

Seinl fhis e 10 & R naps lllln'llﬂ stop. Do not touch the objective
a8 lo cleaning the optics, see pages |7 and 21) .

The condenser Ly
L.\,_.Ncud:,:“:;' aperture must be checked after having first removed the
A » e manner described o :
‘ n page 14. Whe i i
% iiks ~, : i 1en using objectives
3 gher numerical aperture than 0.65 it is necessary to swi "- |
p on the condenser front lens. : i<l

Setting up oil immersion

In ordet to
biend hmt:::.ke f;ul}l‘.use of the high numerical aperture and thus
stof high power objectives (= immetsion objectives)

16

\ry 10 apply & medium with higher refractive index than air

eSS . i 2
i1 is nec tion (cover glass) and the objective front

~tween the prcpuru
(n 1) betwe

lens.
WiLD immersion objectives are calculated for use with immersion oil

[1.515 refractive index. They are marked HI (homogeneous immersion).
4 art observation with such an objective, the stand is raised.
The immersion objective 18 then swung into place and 1 to 2 drops of
are applied to the preparation cover glass. Now the stand
is lowered carefully until the front lens barely touches the oil. This
operation 15 highly delicate and must be observed from the side. The
<tand is then lowered further while observing through the eyepicce,
until the preparation appears sharply defined. The final correction is
done by means of the fine adjustment knob. Be careful so as to avoid
r bubbles in the immersion oil which might impair the picture quality.

In order 10 st

immersion oil

il
rhe illumination (— condenser) aperture is set according to the rules
given on page 14. 1f maximum aperture is required (n.a. 1.25 or 1.30)
a drop of immersion oil must also be applied between the object slide
and the condenser front lens (double immersion).

After observation the front lenses both of objective and condenser must
he cleaned carefully. To this end the support is raised and the nose-piece
removed from the carrier. (After cleaning it, slide in completely!) The
condenser front lens is swung out, having first been lowered slightly.
Ihe other immersion condensers are best removed from the stand.
(Lower condenser carrier, UNscrew tightening screw.) A soft clean cloth
should be used for cleaning after having it moistened first with Xylol.
Now the objective and condenser front lens are rubbed dry carefully
with soft linen. No cloth soiled with immersion oil, and be it only once,
should be used for this, lest there will result an oil film. Never use
aleohol for cleaning!



vith Huygens type 6+ and compensating eyepiece 6 all
R vt

Leinning 2
Begin® \n be used with the binocular tube (1a).
sy ePICCES 7
b) can be moved in order to set the exact

evepiece sleeve (1

s lefthand ; A §
The le Should the latter be unknown, the left part of

sterpupillary distance
tube 1S moved during observy i

is obtained The difference of
automatically compensated for 1n the

yepiece sleeve (1b) is provided with a correcting ring
anisometropia. Correction is achieved

ation until one single circular field of
magnification due to this displace-
binocular tube

[C'.\
nent 15
moving ¢

The lelt, :
ts 1O compensate for

vhich permi
ollows

fine structural detail of the preparation
rough the right eyepiece The same
To obtain maximum sharpness turn

ys |
is focused upon while

A
ohserving with the right eye th
is done now with the left eye

correction sleeve (without moving line adjustment!)

irritating lateral light in brightly

Attachable eyecups help to keep out

Iit rooms

LD b 1
Changing the condensers '
& 10
(Exchange 2
Lhang SZZINY apianat nr
g ag S apianauic-achromatic, dark-field, phase
< T 0 145C Contrast or
The condens
e ConGemer 18 owered by means of the
s s g 3 cans of the rack and pimion condensecr
k- A’—'- fromt lens of the swing-out condenser (fig. 10) is then
1% 37 ter having loosened th
aving | ed the tghtening screw the
shides out of its mount. (Be g i
mount ¢ careful not to damage ce
centring inset,
o hamp. ) W ) F Fidm,
th. ;.en refastening the condenser, this latter must be introduced
i Y. Ihe operating knob of the front lens of the swing-out con
gSenser mus e on the same .
f sde an .
oy oA the built-in illumination, e.g. on
I'he eyepiece tubes
Afser lox P
o pening the hightening screw (ig 1) provided with an clastic
. 2 ;
r pin, the eyepiece tubes are freely rotatable and can easily be re-
e ‘
wed from their bearing, if pressed against the guide pin 3 Fig. 1)
n




For ey
adives reganrd:
«Prcoomacroer i the Photo Tube see ine
eraphx Cameraw CCInstruction .
OF use

The Stapes

The Swed mec -
e ‘m:na.‘;l stage K (4a) can be
{4d, ¢). These
ot m”‘\“:, s¢ knobs are accessible from b
- E km!: 1o modify the run in the sense of th 7
m‘ﬂ’m\. g are turned in opposite senses (d .

ug lcd h) means of C(ld\"ﬂ
tua X

h sides,
ordinate,
O not loosen

For speczal imy
oslhigat o
of the shide boldes ‘4:'011‘-' (h:paratc attachable stages can be used
They ave 80 be screwed ot ar;: cold stage, attachable Bluss'sul ‘:m."d
the stide holder nad 0 the mechanical stage in the sy M
take part in the movements PRI Way as

Apar |

'f;o:;:b:-w mechanical stage two ce
wnapey 2 le.and Rd models) which
#sbie among themselves in the centring mount (

mrmg' and rotatable
are casily interchange-
fig. 12).

[ow-Yoltage Microscope Lamp

tailed instructions as to the use of the low-voltage lamp (6 V/30 W),
onnection with the M 20 microscope and above all for
and microcinematography, see special brochure.

I'he
forde
10 be used 1n €
Ph.\mnlicl'“g"i'l’hy
A connecting rail, fitting into two holes on the lower side of the
base plate, keeps the accurate distance between the lamp and the
microscope. Another bolt, protruding under the lamp stand, fits into a
hole in the connecting rail.

| without connecting rail and with raised lamp housing the low-
s light source for observations in one-sided inci-
also for illuminating the surface of transmitted light pre-
«ternal structure of which is required to appear clearly.

L/sed
voltage lamp serves
dent light und
parations the ¢

{1. Maintainance of Instrument

Duslt is the microscope’s deadliest enemy, If not used, the instrument

should either be stowed away in its cabinet or at least protected by the

dust hood. If needed, the optical parts are (o be cleaned externally. This

is done preferably by means of the dust brush or with a clean soft linen

rag which has previously been laundered several times. Hard, encrusted
dirt may be removed by applying some drops of Xylol, all traces of
which must however be rubbed off with & dry cloth. Under no circum-
stances must the objectives be screwed apart by a non-professional.
Their optical performance might be seriously endangered.

From time to time the mechanical parts must be rubbed clean either
with & deer-skin or a soft cloth. Never use oil for the sliding surfaces of
both course and fine adjustment, of the mechanical stage or the object
carrier. They might get stuck completely.

If the insteument fails to give satisfuction because of faulty manipulation
it must be repaired by either a skilled mechanic or better by ourselves.

111, Packing the Instrument

If the Instrument must be moved,
and stowed in the middle drawer

the objectives are first screwed out
of the cabinet (in their protective

21



wilo w iy

Fig. 13

covers). The ey ey are
o i b dr:?lc‘?; are then withdrawn from the tubes and stowed
i dsirlo l“cl:;n":lc' §unplc plane/concave mirror and also the bulb

- ation are to be wrapped i i
B e ! ® 1 apped into soft paper and
rsrapheduys l,(,,';,m:;“ ddnm-cr. Ihis also contains the filter exchanger
oduced in such a way it with i ‘ '
. us (o fit with its fi i

o A 1 its foot into the
cular hole provided at the lateral wall of the drawer o

The centring sc
crews of the rotatable ce
entring stages are : 1
completely then loosened by 5 turn, IR e e

The wood 'k whic

pmhcdoun:c:rb:::k mcl;‘lc:"l‘;al\cs .lhc weight ofl’ the fine adjustment is
l A 4 a 3 3 ‘

e b fars oo ”’;.) nion housing, after having raised the
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nto the cabinet and fastened from below

ce between microscope and cabinet walls
sure to introduce such paper
piece on the one hand and

1S slipped 1
All free spa
ferably P with soﬁ.p:u'wer. Be

also between stage and objective nose-
::::":ﬂ.n con roand illumination on the other.

the instrumet
sCrew.
added

NOW
wy the fixing

[v. Mounting and adjusting the built-in illumination

umination has to be mounted subsequently or if the

longer correct because th
ate has been loosened inadvertently, one

If the puilt-in ill
adjustment is no
un. the left side of the base pl
procccds as follows:
|, The centring inset (10a) is pushed into the corresponding opening
of the base plate instead of the mirror or any other light source,
ing of the centring inset must gear to-

whereby the cocking spri
gether with the corresponding guide groove. The centring inset is

e clamping lever (10¢) situated

hand and serves for centring the field diaphragm.
h the inset, a brilliant ring will be visible
(fig. 14a). For the nonce the inset
ed to and fro until this ring

freely movable by
If one now looks throug
is in the centre of the visible opening
beneath the lens. The inset is now mov
must not be touched any more.

Fig.




d the cover screw (10¢
) S €) on the left si
the base plate, the clamping lever is screwed in comnlctcls~ldc of
reversed by at least one full turn and set so as to point w.\‘.lhcn
upwards. It serves for fixing the lamp housing. =Rl

2. After having first remove

3. After ha\!ng removed the cover plate (push from the in id
lamp lfousmg is to be introduced into the opening, taking ::"c\’ e
the white reference mark is pointing upwards (fig. ;(v). Thcbhou‘t' lhi‘“
then fixed by means of the clamping lever. The inner I\'nurlc:lmg =
(10b) field diaphragm is to be turned clockwise until jt stops. s

4. Loosen the outer knurled ring (10d) of the lamp housing, where
upo.n the lamp socket can be withdrawn. Now the spcc;ul bulLb.
(6 V/20 W) which is part of the delivery is cautiously put into the
socket. This can then be slipped into the housing and f-ixcd by means '

Built-in illumination

of the knurled ring.
5. _ ‘ "s:
The voltage selector of the transformer is set to the mains tension. Fig. 1 SRR
10b Adjusting ring of light field dmnhmgm
10¢ Clamping lever for fixing lamp housing
104 Clamping lever for fixing lamp socket

No“_' the transformer is connected to the mains and. by means of the
sp?aal cable, to the lamp housing. The lamp is now ready to be
s-wltched on (transformer switch). In order to assure m;;ximum
life expectancy this lamp should if possible be used with sub-tension.

10e Lamp socket
11 Connecting cable to transformer

12 Ring mark

If points 1 to 5 have been observed carefully the field of view should
now appear bright so as to permit to start focusing on a preparation
with medium magnification (objective 10 x . eyepiece 10 ). (Raise
condenser completely and open aperture diaphragm. Lower support
by means of coarse adjustment until objective barely touches the
preparation. Now actuate coarse adjustment screw until preparation
is focused while observing through eyepiece.) The field diaphragm
can be closed counterclockwise, the knurled ring of which (10b) is
marked by a red arrow. Now lower the condenser until the image of

the field diaphragm appears sharply defined in the plane of the
preparation (fig. 17).

7. Should the image of the field diaphragm be out of center, loosen
clamping lever of built-in illumination and turn lamp housing around
longitudinal axis, respectively push inwards or pull outwards until
the image appears centred. (Observe through eyepiece.) Then fasten
clamping lever so as to lock lamp housing completely. Be careful not
to move centring inset all the while. The built-in illumination is now

centred once and for all.
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