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SM MICROSCOPE

INSTRUCTIONS

This booklet contains the directions ne-
cessary for setting up and operating the
SM microscope correctly. Although the
user is expected to have a general know-
ledge of microscopy, important optical re-

WETZLAR

lationships are explained in suffici\ent de-
tail to ensure a thorough understanding
of the special design features of this mic-
roscope.
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1 knurled ring for focusing the eyepie-
ce for differential visual acuity

2 lever for setting the interpupillary
distance

3 tube locking lever

4 nosepiece threads with objectives in
position. The threads are numbered.
The objective/eyepiece table enclo-
sed with each instrument indicates
the nosepiece threads with which the
individual objectives are matched

5 spring-loaded front mount of the me-
dium- and high-power objectives to
protect front lens and specimen

6 holder for object slides of 100 mm
maximum length; it can be removed
so that a free space is available on
the stage for large specimens. The
reading of the two scales of the me-
chanical stage is independent of the
setting of the object holder

7 centring screws of the swing-out con-
denser No. 601

8 aperture diaphragm of the condenser
9 dust-glass of the lamp attachment
10 6 v 15 W lamp attachment
11 single-knob control for focusing the
microscopical image
12 coaxial control for the mechanical
stage movements

Fig. 1
SM microscope with mechanical stage No. 48,
binocular tube S, and 6v 15W lamp attachment

. Shipment and unpacking of the

microscope

The microscope tube and mirror or lamp
attachment are packed separately.

All parts are housed in the carrying case.
During unpacking, 'examine the packing
material carefully for small parts and im-
mediately check the contents with the
packing note. Place the parts on a clean
table ready for assembly.

All mechanical and optical parts are thor-
oughly cleaned before despatch, and
should therefore be carefully protected
against dust and dirt; the glass surfaces
of objectives and eyepieces should never
be touched. Any finger marks on such
surfaces must at once be removed with a
soft piece of chamois leather or of well-
washed linen; even minute, invisible tra-
ces of finger moisture may rapidly attack
the surface of high-quality glass.

Work room and work place

The work room must meet certain basic
requirements; it should, as far as pos-
sible, be free from dust, and from oil- and
chemical fumes liable to attack the opti-
cal and mechanical parts of the micro-
scope. Large temperature variations are
undesirable. A mains socket should be
available near the workplace. A 5 amp.
fuse will be adequate.



Assembling the microscope

1. Place the microscope stand on a table
and remove the piece of wood below the
object stage support inserted for the pro-
tection of the fine adjustment during
transport.

2. When the microscope is dispatched
in its carrying case, the objectives are left
on the revolving nosepiece in their appro-
priate threads (see the objective/eye-
piece (magnification) table included with
the microscope). This arrangement en-
sures their parfocality. If the objectives
had for any reason to be removed from
the nosepiece care should be taken to
return them to their appropriate thread.
3. The tube (monocular or binocular) is
inserted as follows: — Open the locking
lugs with the lever 3, insert the tube in
the holder, and release lever 3. The tube
can be rotated on the microscope through
360°.

4. The condenser is already in its work-
ing position in its dovetail- or sleeve
mount below the object stage.

5. The objective/eyepiece table men-
tioned under 2) also lists the best ob-
jective/eyepiece combinations. For bino-
cular observation obviously only paired
objectives of the same magnification and
type must be used.

6. One of the various lamp attachments
can be inserted in the foot of the micro-
scope instead of the microscope mirror

(1/10).

Technical details

The wvarious structural elements of the
SM are described in detail in our list
512-37. Information essential to the ope-
ration of the instrument is given in the
following.

Tubes

The S tube is used for binocular obser-
vation. It has a lever for setting the inter-
pupillary distance; where this is not
known, this lever (2/2) is adjusted during
binocular observation until a single, cir-
cular field of view appears. Furthermore,
the left-hand eyepiece tube is provided
with an adjustment for compensating dif-
ferent acuities of the user's eyes: - focus
the specimen with the right eye (right eye-
piece). Observe with the left eye (left
eyepiece), rotating the knurled collar (2/1)
of the eyepiece tube until the image ap-
pears sharp also to the left eye.

Fig. 2

Inserting the tube

1 knurled ring for compensating differential visual acuity
2 lever for setting the interpupillary distance

3 tube locking lever

Revolving nosepiece

The revolving nosepiece has threads for
four objectives. After removal of the ob-
jectives for any reason, these must be re-
placed in their proper order (objective-
eyepiece table). The magnification is
changed by rotation of the revolving nose-
piece.

Brightfield condensers
for transmitted light

Two sleeve-mounted condensers are
available for the simple version of the
SM.

The single-lens condenser No. 65, N. A.
0.65 has an aperture diaphragm and a
swing-out filter holder, and is designed
for work with dry systems.

The two-lens condenser No. 66, N. A. 1.20,
also has an aperture diaphragm and a
swing-out filter holder. It is used for bright-
field work with both dry and oil immer-
sion objectives.

The following points should be observed
for the interchange of these c¢onden-
sers: -

Release knurled screw (3/14). Pull con-
denser No. 65 downwards out of the
sleeve mount. Before inserting conden-
ser No. 66, unscrew its knurled srew
(5/19); push the condenser fully into the
sleeve; after orientating it so that the
threaded bush for the knurled screw is
visible in the guide slot replace the knur-
led screw (5/19).

Two condensers are available for the
laboratory version of the SM: -

The aspherical swing-out condenser No.
601, N. A. 0.90, consisting of the bottom
part No. 600 with aperture diaphragm and
condenser lens, and the swing-out con-
denser top No. 001. This condenser is
suitable for all bright-field work with dry
and immersion objectives unless the full
aperture of the immersion objective must
be illuminated. It can also be used for
fluorescence investigations.

The condenser No. 72r, N. A. 1.40 also
has an aperture diaphragm and a swing-
out filter holder. Owing to its large aper-
ture it is used mainly in fluorescence mi-
croscopy, but also when oil immersion
objectives have to be fully illuminated.
These condensers are readily interchang-
ed in their dovetail mount.



Fig. 3

Sleeve changer for condensers in sleeve mount

5 spring loaded front lens mount of objectives

14 fixing screw for the condenser (this screw has been
omitted in new models)

Fig. 6

Dovetail changer for condensers in dovetail mount

5 spring loaded front lens mount of objectives

12 Coaxial controls for the mechanical stage
movements

15 knurled knob for the vertical adjustment of the
condenser

|
13 8 19

78

rig. 4

Condenser No. 65

3 Apertura diaphragm
13 filter holder

Fig. 7

Swing-out condenser No. 601

7 centring screws
8 aperture diaphragm

Fig. 5

Condenser No. 66

8 aperture diaphragm
13 filter holder

18 knurled screw

16 knob for swinging out the condenser top

Fig. 8

Condenser No. 72r

7 centring screws

8 aperture diaphragm

Objectives

In addition to our firm's emblem, and,
with oil immersion and high-power dry
objectives, the serial number, our micro-
scope objectives are engraved with a
number of data briefly described below: -
170 indicates the mechanical tube length
for which the objective has been comput-
ed. This is the distance in mm from the
shoulder of the objective to the rim of the
tube. This distance cannot be maintained
with our inclined binocular tubes. Never-
theless, the objectives are still used under
optimum conditions here, since the tube
lens transfers the image to the new inter-
mediate image plane without loss of qua-
lity. The magnification is thereby increas-
ed by the factor 1.25, which is engraved
on the tube. It must be included in the
calculation of the final magnification.

0.17 denotes the thickness of the cover-
glass protecting the specimen. Most
LEITZ objectives are computed for this
thickness. Objectives suitable for use
with and without coverglass have a dash
instead of 0.17 engraved on their mount,
and those which must be used without
coverglass, 0.

Dry systems of large apertures (above
0.90) are supplied in correction mounts
which by the adjustment of a knurled ring
can be set on coverglass thicknesses
ranging from 0.12 to 0.22.

Fig. 9 Various objectives

40 is the simplified expression of the
reproduction scale of the objective (40:1).
In the objective table the term “reproduc-
tion scale® is replaced by “"magnifica-
tion®.

0.65 is the numerical aperture of the ob-
jective.

With Fluorite systems and Apochromats,
the correction is also stated on the mount.
These symbols reappear in the table. Im-
mersion objectives bear the additional
term “Oel“ and a blackring on their mounts.
Objectives with iris diaphragms are de-
noted “Iris"“. Achromats have no special
sign of distinction.

6219-513



Objectives for transmitted-light investigations in bright- and darkfield Tube length 170 mm

Designation of objectives Fogel Fre.e- Cover Type of
length working glass eye-
distance | correction') | piece?)
magnification/aperture mm mm

2,5/0,07 57 14 DO P

3,2/0,12 40 35 DO H

3,5/0,10 32 23 DO H

_ 6/0,18 23 18 DO H

o 10/025 | 16 5,7 DO H

deyisystems 25/0,50 7.1 0,92 D P

40/0,55 45 0,67 D P

63/0,85 2,9 0,29 DI P

Iris 63/0,85 2,9 0,29 D P

AEAIGHHCT; Oel + W 22/0,65 8,1 0,32 DO P

mersion cbjec- W 90/1,20 21 0,09 D P

Flves (W = water- Oel 100/1,30 1,9 0,13 D4 P

IMmersiorn Iris Oel 100/1,30-1,10 19 0.13 D4) P
objectives)

Flliorite try FI 40/0,85 43 0,38 DI p

system

Fluorite oil FI Oel 54/0,95 3.4 0,22 DO P

immersion Fl Oel 95/1,32 2,0 0,15 DY P

objectives Iris FI Oel 95/1,32-1,10 2,0 0,15 DY ]

Apo 12,5/0,30 13 25 DO P

Apochromatic Apo 25/0,65 7.3 0,86 D P

dry systems Apo 40/0,95 45 0,12 D17 P

Apo 63/0,95 3.0 0,12 D12 P

pHcehicate Apo Oel 90/1,32 2.0 0,14 D P

S Apo Oel 90/1,40 2.0 0,06 D P
objectives

All objectives from 3.5/0.10 are parfocal on the
nosepiece.

1) D: with coverglass D = 0.17 (coverglass thickness
should be observed to within + 0.05 mm)
O: without coverglass, DO: can be used or without
coverglass
D!: coverglass thickness 0.17 mm should be ob-
served accurately to within £ 0.01 mm, or should
be accurately set with the correction mount where
it varies from this value.

?) These objectives have a correction mount with
automatic sharpness compensation. Its adjustment
has hardly any effect on image sharpness. Ideal
method of focusing when the thickness of the cover-
glass is unknown.

% H = use Huygens eyepiece

P = use PERIPLAN® or PERIPLAN widefield eye-

pieces.

These oil immersion objectives may also be used

for uncovered subjects (smear preparations without

coverglass); the negligible reduction of image
quality can be ignered.

&
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Light sources

The microscope mirror for daylight or se-
parate light sources has a plane and a
concave surface. The latter (aperture 0.35)
is used preferably without condenser for
small light sources, or low-power objec-
tives, the plane surface together with a
condenser for large light sources, or with
high-power objectives, or with separate
microscope lamps with collector lens.
Artificial light sources should be set up
approximately 25 em (10") in front of the
microscope. The concave mirror must be
used to eliminate disturbing features of
natural light sources, such as window fra-
mes, between light-source (sky) and mi-
croscope.

The 220v 15 W micro-dia lamp attachment
has been designed for direct mains con-
nection. lts illumination is bright enough
even for brightfield oil immersion work.
The lamp is attached to the foot of the
microscope by means of a bayonet lock,
ensuring a precise fit in any position. An
on/off switch is provided on the lamp
socket.

For replacement the lamp is withdrawn
with its socket from the sleeve mount(see
Fig. 10) and unscrewed. The new lamp is
screwed in, and inserted fully into the
sleeve mount with its socket.

6 v 15 W lamp attachment. This lamp can
be centred. It is attached to the stand by
means of a bayonet lock which ensures a
precise fit in any position, and can be
connected to the mains only by means
of one of the following transformers (a. c.).

500099 adjustable to 3.1, 4.2; 6v-25
amp. and 8 v- 0.6 amp.
Cable with Europa plug.

500 123 continuosly adjustable from 2-
8 v 2.5 amp. Voltmeter included.

Ascertain first that type of current and
mains voltage are correct. Both trans-
formers can be adjusted for mains volt-
ages from 110 to 240 v. If the user’s mains
voltage is unknown, the transformer will
be adjusted to 220 v in the factory.

For the replacement of the lamp the cent-
ring socket can be removed from the
sleeve mount (see Fig. 11), when the bulb
can be taken out of its socket by a short
anticlockwise turn. The new lamp is in-
serted in the reverse sequence. The cen-
tration of the beam should be checked
each time a lamp has been changed (see
p. 12).

e D
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Fig. 10
Micro-dia lamp attachment
9 dust-glass (blue)

9 17
118
“d
Fig. 11
6 v 15 W lamp attachment
9 dust-glass

17 lamp socket clamping screw
18 lamp centring screw



Single-knob control

The single-knob coarse- and fine focus-
ing control on both sides of the stand
permits very rapid and reliable operation
in all ranges of magnification.

The mechanism functions as coarse ad-
justment if the operating knob is rotated
in one direction only. The fine adjustment
is engaged automatically as the rotation
is reversed. Its range covers approx. 1/3
turn of the operating knob. Movement
beyond this range will produce a slight
resistance which indicates that the coarse
adjustment is again engaged.

During the focusing of a specimen it is
advisable first to move the coarse adjust-
ment a little beyond the critical focusing
position of the image; optimum sharpness
is obtained by reversing the rotation. This
preserves enough freedom of movement
for final focusing with the fine adjustment
without reaching its limits even after a
changeover to more powerful objectives.

Operating
the microscope

Focusing the specimen

Secure a contrasty section on the object-
stage by means of an object guide or
stage clips, turn in a medium-to-low po-
wer objective, preferably 10x, N. A. 0.25
(engraved 10/0.25), and insert a Huygens
10x or PERIPLAN 8x eyepiece.

Switch on the lamp.

Focus the specimen with the single-
knob control. Raise the stage a little
higher than required by the free working
distance of the objective, so that the
image again appears a little out of focus.
Final focusing is obtained by reversing
the rotation of the single-knob control.
When the binocular tube is used, correct
for interpupillary distance and any visual
defects as described under the chapter
“Tubes". Repeat this after the condenser
has been focused, and check from time to
time.

lllumination of the microscopic image

Perfect illumination of the specimen is
essential for a good microscope image.
The following paragraphs are therefore
of particular importance and should be
closely adhered to.

Adjusting the mirror. Open the aperture
diaphragm of the condenser fully. Look
through the eyepiece, moving the mirror
until light enters the objective; remove
the eyepiece, and adjust the mirror until
the rear lens of the objective is evenly
filled with light. It may be necessary for
this purpose to lower the condenser
slightly. Now replace the eyepiece and
check the illumination of the microscopic
image.

The micro-dia lamp attachment is locked
in the foot of the stand; it does not need
special centring.

Adjusting the 6 v 15W lamp attachment. It
is advisable to check the adjustment of
the 6v 15W lamp before observation is
begun. Unscrew the clamping screw
(11/17) and push the lamp mount fully
home.

By slowly withdrawing the lamp form
the smallest possible image of a patch
of light on the dust glass of the
lamp. After loosening the clamping screw
(11/18), you can centre this circular patch
on the dust glass by adjusting the lamp
mount.

Then, while steadily looking into the mi-
croscope, push the lamp mount in again
until the very best illumination of the
microscopic image is obtained. Tighten
the fixing screw (11/17) again.

Use of the condensers

a) Condenser No. 65

Turn in objective 10/0.25.

Raise the condenser fully.

Open aperture diaphragm (4/8) fully.
Focus the specimen with the single-
knob control.

The specimen now appears uniformly
bright throughout. However, it may be
possible to increase the brightness by
a slight lowering of the condenser, espe-
cially after the changeover to higher-
power objectives. Remove the eyepiece
from the tube. Slowly close the aperture
diaphragm until it obscures '/; of the rear
lens of the objective. A few remarks
about the correct use of the aperture dia-
phragm will be appropriate in this con-
text. You will be well advised to pay
close attention to this point, since the per-
formance of the microscope largely de-
pends on it.

While with specimens of normal con-
trast range the aperture diaphragm can
be closed so that it obscures /; of the
rear lens of the objective at the outset,
the following procedure is advisable for
specimens of little contrast: - Open the
aperture diaphragm so that it is only just
visible in the rear lens of the objective
(remove the eyepiece). The aperture of
the condenser and that of the objective
will now be identical. After sufficient
sharpness has been obtained in all the
object details, gradually close the con-
denser diaphragm until the less contrasty
structural elements also become conspi-
cuous. It will generally be advisable to
close it so that it reveals about 2J; of the
full objective aperture. Any further clos-
ing of the diaphragm leads to a rapid
decrease in the resolving power of the
objective and therefore of the perfor-
mance of the microscope. The aperture
diaphragm must not be used for regulat-
ing the image brightness. This should be
done either by means of the transformer,
or, in the case of colour photomicro-
graphy, with neutral density screens.

Fig. 12

Inserting the swing-out condenser No. 601

16 knob for lowering the condenser dovetail changer
the rigid version of the swing-out condenser No. 601
must be inserted with the condenser top swung-out.
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b) Condenser No. 66

Turn in objective 10/0.25

Focus specimen with the single-knob con-
trol

Loosen clamping screw (3/14) (with older
models only)

Raise condenser fully (clockwise turn of
the condenser mount)

Open the aperture diaphragm (5/8) fully.
The image appears uniformly bright, how-
ever, the brightness can be further in-
creased by a slight lowering of the con-
denser.

Remove the eyepiece from the obser-
vation tube.

Check full illumination of the rear lens
of the objective; if necessary correct ver-
tical condenser adjustment slightly.
Tighten clamping screw (3/14) (with older
models only)

Slowly close the aperture diaphragm un-
til it reveals only 2f; of the rear lens of
the objective (For details about the use
of the aperture diaphragm see also con-
denser No. 65 - p. 8).

Insert the eyepiece.

¢) Swing-out condenser No. 601

This condenser can be centred. Its cen-
tration should be checked from time to
time.

For the SM with condenser dovetail
change the swing-out condenser No. 601
is supplied without centring device.

Fig. 13
Appearance of the aperture diaphragm in the objective,
with the eyepiece removed
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1) Centring with the 220v 15W micro-dia
lamp attachment or the 6v 15W lamp
attachment

Switch on illumination

Turn in objective 3.5/0.10 or 2.5/0.07.
Focus the specimen

Swing in condenser top (knob 7/16)

Open aperture diaphragm (7/8) fully
Slowly lower the condenser from its top
position until the edge of the diaphragm
of the micro-dia lamp attachment, or the
rim of the collector lens of the 6v 15W
lamp attachment, appears sharp in the
microscope field of view.

Centre the edge of the diaphragm or the
rim of the collector lens with the image
by means of the condenser centring
screws (7/7).

Raise the condenser fully

Close the aperture diaphragm according
to the object and the objective; see also
p. 8.

2) Centring with the microscope mirror

Turn in objective 10/0.25

Remove microscope mirror. This reveals
the mirror bush, which can be used for
centring by illuminating it with a table
lamp etc.

Focus the specimen

Swing in the condenser top (knob 7/16).
Lower the condenser from its top position
until the mirror bush appears sharp in
the microscope.

Centre the mirror bush in the image by
means of the condenser centring screws
7.

Raise the condenser fully

Replace the microscope mirror

Remove the eyepiece and adjust the mir-
ror until the rear lens of the objective is
evenly illuminated (see p. 12)

Replace the eyepiece

The following table provides information
about the use of the swing-out condenser
No. 601 with the various objectives.

Vertical adjust-
Objective Condenser ; !

” » ment of the
aperture (o]

P B condenser
larger remains remains in top-

than 0.25 swung in most position

Lower condenser

smaller i ¢ until the best
than 0.25 swing ou illumination
is produced

d) Condenser No. 72r
cf. Swing-out condenser No. 601

Change of
magnification

As all LEITZ objectives from 3.5/0.10 up-
wards are parfocal on the revolving nose-
piece, only slight refocusing with the fine
adjustment is necessary when the magni-
fication is changed.

Oil immersion
objectives

Immersion objectives are identified by
the engraved black ring at the lower end
of the mount and by the word “Oel” (see
p. 9).

The refractive index of the immer-
sion oil, n = 1.515, is approximately the
same as that of the coverglass and the
front lens of the objective, which makes
the spherical surface of the objective
front lens the first refracting surface after
the object. The focal length and hence
the working distance of most immersion
objectives is very short; great care is
therefore necessary in their use. They
must be focused under constant micro-
scopical control. The formation of air
bubbles must be avoided when the im-
mersion oil is applied. Only LEITZ immer-
sion oil and, for fluorescence microscopy,
LEITZ non-fluorescing immersion oil
should be used. '

Condenser and oil immersion

Generally, a condenser aperture of 0.90
is completely adequate for most examina-
tions with dry and with oil immersion ob-
jectives (N. A. 0.90 corresponds with
stopping an objective aperture of 1.40
down by %/3). It will rarely be necessary
to illuminate the entire objective aper-
ture. Maximum resolving power of an
objective is almost invariably bought at
a loss of contrast, so that the theoretical
resolving power is only rarely obtainable.
Only when the resolution of the very
finest structures is essential will a con-
denser of an aperture larger than 0.90 be
called for (i. e. our condensers No. 66 or
72r). Here the condenser, too, must be
immersed, i.e. oil must be introduced
between condenser top and the under-
side of the object slide.

15



Working with oil immersion

Open the aperture stop of the conden-
ser (8), and lower the stage with the
single-knob control. Place a drop of oil on
the coverglass of the specimen, raise the
stage, observing its movement across the
stage top, until the objective dips into the
immersion oil. Look through the eyepiece
and focus the specimen carefully by first
moving slightly beyond the focusing plane
with the coarse adjustment, and obtaining
critical sharpness with the fine adjust-
ment.

Close the aperture diaphragm (8) to suit
the requirements of the specimen,

If the large apertures of the condensers
No. 66 or 72r must be utilized fully (ex-
tremely fine object structures), immersion
oil must be introduced between the front
lens of the condenser and the underside
of the object slide. The condenser No. 72r
should be slightly lowered for this pur-
pose with the rack-and-pinion movement
(4/15).

The examination completed, all optical
surfaces in contact with immersion oil
must be carefully cleaned with a soft rag
soaked in xylene, and polished with a dry
rag. Alcohol (spirit) must never be used
for cleaning objectives and condensers.
All pressure must be avoided during
cleaning as this might push the lenses
out of their mounts. Mostly this would
damage not only the front lens, but also
the following lens of the objective.

16

Photomicrography

Tube: straight monocular tube 0

Light sources: -

1) 220 v 15 W Micro-dia lamp attachment
This lamp includes a built-in daylight fil-
ter, but should be used only for black-
and-white photomicrography, since with
colour material the colour balance will be
disturbed in the various spectral regions.
It is of course suitable for visual observa-
tion. The use of a yellow-green filter is an
advantage in black-and-white photo-

graphy.

2) 6v 15 W lamp attachment. The colour
temperatures of this filament lamp are
matched for artificial-light films. The curve
shown in Fig. 14 illustrates the depen-
dence of the colour temperature on the
current intensity and makes it possible to
adapt the lamp to the chosen artificial-
light film by regulation of the current.
However, care should be taken to exceed
the admissible continuous load of 2.5amp.
only for the actual period of photography
in order to avoid a considerable shorten-
ing of the life of the lamp. Daylight colour
films can be used with the aid of the
conversion filter included with the lamp;
the current load must be 2.5 amp. Any
excess of light must be suppressed by
means of neutral density screens, never
by operation of the aperture stop.

3) 150 W xenon high-pressure lamp. This
can be used in the lamp housing 250 only.
Its practically continuous spectrum, at a
colour temperature of 6000° K, permits
the use of daylight colour film without fil-
ter. Any excess light should be reduced
with neutral density screens.

Objectives: Standard objectives, i.e.
achromats, fluorite systems or apochro-
mats depending on the optical outfit of
the microscope.
Eyepieces: Huygens, PERIPLAN®, or
PERIPLAN widefield eyepieces
Exposure meter: - MICROSIX-L
The SM microscope can be combined with
the following photographic equipment:
SM with ARISTOPHOT
and 9x 12 cm camera,
camera with 4" x 5" international back,
or 4" x5" camera with fully automatic
exposure control,
orthe LEICA®.
SM with 9x 12 cm attachment camera
SM  with micro-attachment, or micro-
attachment for the LEICA with vibration
absorber and the LEICA.

For detailed information please consult
our lists 540-8, 540-3, 540-22, and 540-28.
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Fig. 14
Dependence of the colour temperature of the 6v 15W
tungsten lamp on the current intensity

Special methods
of microscopy

Examinations in darkfield illumination and
phase contrast

In SM models with dovetail changer and
rack-and-pinion movement for vertical
condenser adjustment the brightfield con-
denser can be replaced by the darkfield
or by the phase contrast conde\nser. In
the latter case the objectives, too, must
be replaced by phase contrast objectives
on the nosepiece; care should be taken
to screw them into the numbered threads
indicated in the objective/eyepiece table
included with the microscope. Our list
513-31 contains detailed instructions
about the use of darkfield illumination and
list 513-21 about the use of phase con-
trast equipment.

Examination in polarized light

In the condensers No. 65, 66, and 72r the
mount of the polarizer is screwed into the
swing-out filter holder. The mount has a
slot for the 4 or i/4 plate and can in turn
be swung out on the filter holder.
The swing-out condenser No. 601 is
equipped with a special polarizing de-
vice to be attached to its bottom part; it
has a swing-out mount with two slots for
the polarizer and 1 or i/4 plates. Polarizer
and compensator can be rotated through
90°.
The analyser is pushed over the ring
with locating lug visible in the top of the
tube carrier after removal of the tube.
Extinction is produced by rotation of the
polarizer.
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Maintenance and care
of the microscope

The microscope should be kept under its
dust cover when not in use. The stand
should be cleaned occasionally with a
piece of linen or chamois leather. On no
account should spirit be used for clean-
ing as it attacks the varnish of the micro-
scope. Benzene, on the other hand, is
most suitable for this purpose.

Bright patches on the object stage caus-
ed by benzene are easily removed by
treating them with liquid paraffin or acid-
free vaseline. Special caution is neces-
sary during examinations involving acids
(particularly acetic acid) or other corro-
sive substances. Their direct contact with
optical parts and the stand must be
strictly avoided, and all parts should be
thoroughly cleaned after use.

The optical parts of the microscope should
be kept scrupulously clean. Remove dust
on glass surfaces by brushing with fine,
dry sable brush, accompanied by gently
blowing across the surface. If the dirt re-
sists this treatment it should be removed
with a piece of clean linen or soft leather
soaked in distilled water. If this method,
too, is unsuccessful, benzene or xylene,
but on no account alcohol (spirit), should
be used.

Objectives must never be dismantled for
cleaning. If they have sustained internal
damage they should be sent to the fac-
tory for repair.
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Special care is recommended during the
cleaning of the antireflex layers of the
lenses. The external surfaces of the eye-
pieces and the front lenses of the objec-
tives are coated with layers as hard as
glass. They should be cleaned with the
same care as uncoated surfaces. On the
other hand, some of the layers on the
internal surfaces of eyepieces and ob-
jectives are extremely soft, and here the
only method of removing dust is blowing
it gently away. It is therefore inadvisable
to clean the internal surfaces, even of
eyepieces.

Expert care ensures optimum perfor-
mance of a LEITZ microscope for many
years. However, should the overhaul or
repair of an instrument become neces-
sary, please contact one of our agencies
or our factory.
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