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STANDARD GFL and WL Microscopes

Operating Instructions

SRR 3




1 == Eyepicce

"

2 = Inclined tube
3 = Tube support

" 4 = Stage support _
5 = Coarses adjustment knob

6 = Fine a<justment knob

7 = ltuminating ube with coliector

8 = Stand head

9 = Revolving nosepiece

12
13

14

i5

i6

10 = Objective

11 = Stage :

12 = Condenser {aperture) diaphragm

13 = Knob for swinging condsanser front lens
in and out

14 = Auxiliary condenser lens

15 = Condenser carrier -

16 = Diaphragm insert with field stop
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2 fioutine and Research Microscope STANDARD GFL
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3 Large Research Microscope STANDARD WL with
gliding stage and phase-contrast condenser
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These operating instructions assume a knowl-
edge of basic principles forthe maniputation of
a Microscope and refer only to special
points concerning the use of our STANDARD
Microscopes. ’

The stands of the Microscopes STANDARD GFL
and WL closely resemble each other in their
design. On the Research Microscope STANDARD
WL, however, the stages are interchangeable.
Also the condenser carrier can be removed
from this stand, thus extending the vertical
range of motion for the stage by 45 mm for
examinations with vertical illumination,

.
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Uhpacking the microscope

The STANDARD microscope is supplied in a

‘styropor case. On the STANDARD GFL, the fine

adjustment drive is protected by a thin plate
between. the circular base and stage carrier.
This plate should be removed in the following
manner before the microscope is used:

First turn the coarse adjustment knob so that
the tube carrier is lowered and turn the fine
adjustment (6 in Fig. 1) in the same direction
until it stops. Then kft the knob for condenser
adjustment against the force of the spring and
withdraw the plate to one side. '

o
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Aftaching the condenser carrier and the stage .
support to the changing stide of the STANDARD
Wi.: '

© 8et the clamping lever into ifs upper position.
Place the right guide rib of the carrier against
the changing slide, then swing the 1eft rib
against it until the spring bolt snaps into place.

With the clamping lever in center position, where
it Kghtly engages, the carrier can be vertically
shifted. Before mounting the stage support,
lower the condenser carrier into its lowest
possible position...

" ...and clamp by operating the clamping lever.

W)
After mounting the condenser carrier, insert the
;5:;, ; stage suppbrt from above In such a manner that
% first the lower part of its right guide rib, then the

spring bolt ¢n the left side, and finally the upper
part of the guide rib (arrow) engage at the rear
7 - of the changing rafl. '
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"To inserl the cénclenser, tilt it slightly and press’

the spring bolt on the condenser carrier outward

‘with the tapered condenser retaining ring. Place

the condenser on the bearing surface and rotate
it until the spring boit engages in the retaining
ring notch, Finally move the condenser by the
pinion to Hs extreme upper position.

The revolving nosepiece on slide is attached to
the stand head (8 in fig. 1) in such a way that
first only the rail, on which the clamping screw
is seated, rests about /s paralle! in the guide.

"Then the other guide rail is swung to the stand,

the revolving nosepiece on slide is drawn in
both guides in the direction of the tube support
{3) up to its stop, and then tightened firmly with
the clamping screw,

To mount the tube tilt it stightly and push the
spring bolt back with the dovetall ring until the
tube can be properly inserted. Then lock the
spring bolt with the aid of the clamp screw on
the tube. ' :
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Stages.

Several stages are available for the STANDARD

microscope, While in the STANDARD GFL the
stage is permanently mounted, in the STANDARD

" WL the stage can be exchanged.

STANDARD GFL:

Large rectangular mechanical stagse
Circular rotating and centering gliding stage
Fixed rectangular stage ’

STANDARD WL.:

Gircular rotating and centering mechanical stage
Circular rotating and centering gliding stage
Fixed rectangular stage
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Large Rectangular Mechanical Stage (fig. 11}

When used on the STANDARD GFL it has a
range of motion of 50X75 mm. Cn ti_]e STAND-
ARD WL the range of motion is limited to
27X75 mm. ' :

Auxiliary scales make it possible to relocate
any desired point on the specimen. The two
verniers. guarantee an acouracy of /i mm.

On the graduated drum the black numbers

© (0-35) are valid for the first complete turn {lon-

gitudinal displacement). For the next turn, a red -
mark appears at the gpening in the metal covey
near the graduated drum and the red marks

" (35—55) are then valid.

The transverse displacement can be read off
from 2 vernier at the window in the specimen
holder. These values are always greater than
those on the drum, so that errors are eliminated.
A typical pair of readings for a specimen's
position might be 40.3/104.2. Such notations are
best made on the label of the specimen.




The longitudinal movement of the stage can be
either toosened or tightened with the screw
beneath the controt knehs on the right in fig. 11.

To clean the stage the specimen holder can he
removad after moving two toggles. A dish hotder
{Cat. Mo, 47 33 85) can also be put in place of

_ the specimen holder, and its adjusteble jaws B

will hold dishes with a diameter of upto 105 mm.

In addition, & staining slide (Cat. No. 47 33 §6)
can be attached instead of the specimen holder.
This glass plate can be displaced over the
mechanical stage like the specimen holder. It is
recommended for a microscepic control of
staining procedures as well as for all examina-
tions where there is danger of liquids dropping

- down.

Ear the use of slides of unusual dimensicns, the

specimen holder can be removed after loosening

“two screws, and replaced by an adjustable

_ specimen holder (47 §387). This adjustable

halder Is designed for specimens up to a widih
of 110 mm.. ’

Centering piece
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Circular Rotating and Centering Gliding Stage
{fig. 12)

With the upper plate of this stage the specimen
can be reliably adjusted at all magnifications.
For this purpese the upper plate has 1o be
brought into contact with the base plate and the
guide frame (fig. 13) by a film of oil. Suitable cil
(10 em?, Cat. No, 473381} is supplied with the
stage.

The upper part of the base plate has two handles
which permit rotating it on a ball bearing. The
emtire base plate can be shifted around the axis
of rotation in a centering plece by means of two
screws. The rotary motlon can be arrested by a
set screw. :

Base plate Upper plate (seen fram below)




in order to preserve the gliding properties of the
stage, and to ensure proper functioning at all
magnifications, it should be regreased about
twice a vear,

For greasing, the stagas Is lifted out of its centering
piece. For this, leosen the centering screws and press
the stags by the two handles of Its base plate against
the spring thus reieased and then Hft up. Both, upper
plate and base plale are now held in the hand. The upper
plale is now pushed in one direction o the stap, again
perpendicularly 1o the line connecting the two handles,
and reteased from the base plale. At this point note the
position of the guide framé, 1o avoid mistakes in reas-
sembiing.

‘The giiding surfaces of both plates should be wel!

cleaned with xylol. When they are complelely dry, the
gliding surface of the upper plate is covered witk a very
thin iim of lubricant, applied with the finger. Too litte
of it is better than too much, Aller also rubbing the
arecves of the guide frame with lwbricant, best done
witlh 2 small bristle brush, the two plates can be
reassembled, In lubricating, special attention should be

given 1o the spots marked in fig. 13. After assembly, the .

two plates showld be rubbad against each cther for a
while so that the lubricant is well distributed.

The stiffer the movement of the stage, the batier the
gliding action, especially at high magnifications. How-
eyar, this stifiness of movement should not exceed a
ceitain exient. Finally the stage Iz remounied on its
centering piece. H'is advisable to center the stage
approximately, so thot the specimen wiil not ’disappear
from the field of view when the stage is iurned.

Tircular Rofating and Centering Mechanical
Stage (fig. 14) :

Like the gliding stage, this stage (range of
traverse motion 56X75 mm) can be centered
relative to the optical axis in a centering piece
by means of two screws. As an aid for this
purpose we supply a centering cross.

To center the axis of rotation, place the center-
ing cross cn the stage true to side, and set the
coordinates of the stage to the values indicated
on the centering cross. The migroscope is then
focused on the centering cross with a low-power
objective, and it is moved 'to the center of the -
field of view with the required accuracy by
means of the centering screws of the stage.

Since usually no eyepiece crosshairs is furnished,
the center of the fieid of view can be marked by
the centered, closed luminous field stop ({fig.
18 C). The same procedure is then repeated
with high-power obiectives. For good visibility
of the centering cross, we recommend closing
the aperture diaphragm-as far as possible.

As in the case of the rectangular mechanical
stage, auxiliary scales permit any desired point
on the specimen to be.easily relocated.




Focusing Adjusiment

The coarse adiusiment‘(s in fig. 1} of the
STANDARD WL acis upen the stage {11), that
of the STANDARD GFL on the tube support (3).

A knurled ring is secured to one end of the

coarse adjustment shaft. H is used to control -

this adjustment motion. If the knurled ring is
urned in the direction of the arrow ontheflange
o .Fest", the coarse adjustment is tightened, if
the ring is turned in the opposite direction the
movement is eased.

Usually this knurled ring can be held logether
with the coarse adjustment knob (5 in fig. 1) and
be turned to the correct setting. Should It be
tightened oo firmly, apply the pin in one of its
hoies as a tever. The knurled ring should neither
ba tightened too firmly nor adjusted too lopsely.

‘The fine adjusiment (6 in fig. 1) acts upon the

stage (11). tis total range of motion is 2 mm. The
fine adjustment should be kept in the center
between the iwo limiting stops. This range is
marked by white lines on the side of the rack
and pinion box where the coarse adjustment
brake is located. A graduation interval for fine
adjustment corresponds to a lift of approx. 2
{= 0.002 mm}.

The friction of the fine adjustment can be va_n'ed. it the
stage siides down under its own weight, so lhat the
image is thrown out of focus, It is only necessary to

© tumn the fine adjustment knobs slightly against each

other.
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Objectives
{10 in fig. 1)

The scale numbers on our objectives are terms
of a series and differ from each -other by the
factor 1.6, Each objective bears a scale number.
In additjon, the objective is fitted with a colored
ring different for each scale number. This ring
is clearly visible from all sides. Objective 10 has

& yellow ring, 16 a light green one, 40 a light

biue oneg, ete,

Thefigure behind the scale number {e. g. 40/0.65)
indicates the appropriate numerical aperiure of

. the objective and is thus a measure for its resolv-

ing power. If the total magnification is between
500 to 1000 times of this value, all details of the

- specimen resolved by the objective can be

observed in the microscope. Exceeding these
limits by use of {oo strongly magnifying eye-
pieces will result in empty magnifications and
not reveal additional information on the speci-
men.

Cur objectives are corrected for a mechanical
tube fength of 160 mm. Objectives marked 0.17
guarantee optimum image quality when the cover
glass thickness is 0.17 mm.

The objectives are parfocalized in such amanner
that the image remains visible after changing the
objective {9 in fig. 1). To obtain optimal focus,

the slow motion requires only minor readjusting.-
All objectives are adequately protected. For this

purpose, the high-power systems with shorter
working distances are instafled in spring-loaded
mounts. Oil immersion objectives can be Jocked
in the upper position by turning their mounts
clockwise. After applying the immersion liquid
and lowering the objective mount into the
observing position, the image appears in the
microscope.
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With regard to image guality, our immersion
objectives should be used with non-resinifying
and non-fluorescing oil {np = 1.515} supplied in
a 15 om?® burette (Gat. No, 46 20 58). In addition,
there are burettes available containing 50 cm?
of immersion off {Cat. No. 462951}, 100 cm®
(Cat. No, 4629 52), 250 cm® {Cat. No. 46 29 53}
and 500 cm?® {Cat. No. 46 29 54).

The single noseplece (47 3110) features a centering
device which is operated by means of two socket
wrenches. This nosepiece is used for special-purpose
work, such as work with the heating stage, with UD
objectives, eotc. In addition, it is very useful if a larger
number of objectives is frequently needed or if the
objectives have 1o be centered Individually.

CPTOVAR

The OPTOVAR permits rapid change of magnifi-
cation without exchange of objectives. It is
instalied between the tube support and the tube
in such a way that the two milled disks are
turned toward you. A magnification changer,
with magnification factors 1, 1.26X%, 1.6% and
2X, is placed. between two lenses, the latter
compensating for the increased tube length. The
magnification is changed by the upper milled
disk. In the position “Ph" of this disk an Amici-
Bertrand lens is installed. This lens, together
with the eyepiece, forms an auxiliary microscope
which can befocused {with the lower milled ring)
on the exit pupil of the objective L" (fig.21),
where the aperture diaphragm of-the condenser
is also Imaged. This serves o controi the illumi-

nation and, in the case of phase-contrast work,

the centering of the phase-contrast condenser.

Tube ~—~ ~— ° . -
(2 in fig. 1)

The screw for clamping the tube is furnished
with a supplementary spring bolt. This has the
advantage of preventing heavier tubes from
falling down, in case the screw has not been
securely tightened.

If the clamping screw is eased by only about
4 to /2 turn, the tube still cannot be removed,
but it can be turned easily. This enables you to
allow a second observer sitting beside you to
ook into the eyepiece of the microscope,

Binocular Tube

Your interpupillary distance is set on the inclined
binocular tube by shifting the eyepiece sleeves
with the aid of the chromium-plated knurled
rings. '

The distance set can be read on the scale
between the two eyeplece tubes, Since the tube
length is changed slightly by this method of
interpupiliary distance adjustment, both eyepisece
tubes should be settothe value indicated onthe
scale. Accurate parfocalizing of ail objectives
with scale numbers above 2.5 is only ensured If
the afore-mentioned adjustment is made.

Should the conditions of refraction differ on
either the left or right side, the image Is focused
with the emmetropic eye. Focus is then cor-
rected for the other eye until a distinct image
is obtained for both eyes. Observing with the _
ametropic eye may have an adverse effect on
parfocalizing, especially in the case of less
powerful objectives. :

Lk
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Condenser

The condenser serves to illuminate the speci-
men with the required iluminating aperture.
With higher power objectives it ensures that full
use is made of their resolving power. Special
condensers are available for dark-field and
phase-contrast work.

Each condenser can be centered in its carrier
(fig. 15} and adjusted vertically to form the
luminous field stop image by the Kéhler method.

To regulate the lluminating aperture, the con-
denser contains an irls diaphragm (12 in fig. 1).

To obtain the necessary conirast in the speci- -

men, this aperture djaphragm is closed far
enough so that its image in the objective aper-
ture is never larger than the complete objective
aperture in order to avoid scattered light. On the
other side, the image of the diaphragm should
only in exceptional cases be smaller than ¥y of

- the diameter of the objective aperture. This

objective aperiure can be observed either by
removing the eyepiece (1) from the tube (2 in
fig. 1}, or with eyepiece and OPTOVAR in “Ph"
position. - ' .

12

The condenser front lens opening of low-power
objectives s not wide enough to allow full
illumination of the field of view. In such cases,
the front lens of some bright-field condensers is
swung out.

With swung-out front lens, the condenser (aper-
ture} diaphragm is no longer required and
should, therefore, be fully opened. If also the
auxiliary lens is swung out of the path of rays,
the diaphragm {18 in fig. 1) will function as the
aperture diaphragm. ’

Achromatic-aplanatic condensers incorporate a
spherically and chromatically well corrected high

- aperture optical system. To ensure that their

good correction is effective or to reach the high
aperture of 0.95 to 1.40, the front lens of the
condenser has to be connected optically with
the lower side of the specimen stide by means
of immersion oil. These condensers are not suit-
able for illuminating farge obiect fields.

The correction quality of these condensers en-
sures that formation of the luminous field stop
image is free from aberration. It is therefore

possible to adhere strictly to the Kéhler prin;__'

ciple of illumination even atthe largest apertures,
Achromatic-aplanatic condensers can be uséd
to advantage in exacting bright-field and phase-
contrast observations, particularly with high
aperiurg objectives. For color photographs only

an achromatic-aplanatic condenser should be = -

used. -Non-corrected condensers can lead to

color hues,

PR - im s - - . -
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Auxiliary lenses -

An auxiliary lens is contained in the light path
in order to ensure that the illuminating aperture
af the condenser is fully exploited.

Auxiliary lens | is used in conjunction with the -

built-in illuminator, while auxiliary lens Il is
required if a separate illuminator is employed.
Lens |l is identified by two white lines on Iis
mount. .

Far the polarizing microscope- strain-free auxi-
tiary lenses are supplied. These are marked by
red lines. :

‘ The auxiliary lenses are accommodated in tHe
upper filter holder of the condenser carrier
{14 in Fig. 1).

The swing-oul microscope mirfor (Cat. No.
46 51 07} is placed on the diaphragm Insert (18
in fig. 7). With each mirror a screw Is supplied
which has to be inserted In the dlaphragm insert
instead of the screw located next to the rack
and pinion box of the microscope. A siot in the
mirror support se_n}es for focking the mirror in
place on the diaphragm insert.

The position of the mirror with one reflecting
surface in its support can be fixed by means of

two clamiping screws. Thus the mirror requires

no adjustment to the separate illuminator if the
buit-in illuminator has been used and the mirror
is now to bs swung into the beam path of the
separate illuminator.

Built-in Iluminator

The low-voltage lamp 6V 15W (fig. 18) of high
luminous density installed in the base of the
microscope is connected to A. C. via a trans-
former. For connection to D. C. an appropriate
resistor is required. The bulb centering ring
serves to align the illuminator to the optical axis.

-The filament bulb is inserted in the lamp socket

under slight pressure — red dot opposite red pin
— and turned.

Finger prints should be removed from the bulb
before they burn into the glass and disturb
illumination. The lamp can be inserted in the
microscope base, if the dot on the knurled ring
is set opposite the dot on the illuminating tube
{7 in fig. 1). The lamp socket can be clamped in
place by turning the knurled ring.

The bulk should be protected against shock at
all times, especially white in operation, since its
filament is exiremely sensitive.

it should illuminate as soon as the transformer
is switched on. In most cases cperation of the
lamp at an undervoltage of 5V will suffice. That
prolongs its life. At overvoltage it should be
operated for short periods only.

After removal of the housing bottom plate, the
transformer can be set alternatively for 110 —
127 — 220 — 240 V., Apart from the plug-in trans-
former 25 — 35 — 45 — 55 — 8V there'is a
reguiating transformer 100 — 110 — 127 - 220 —
240/0...8V, 50...60-¢/s, 30 VA with volimeter
avaitable.

13




‘Adjustment of illumination
with built-in iHuminator

The Kéhler method described in the following
makes it possible 10 Hluminate only the portion
of the specimen to be studied — and to illuminate
it perfactly evenly. Traublesome reflections and
contrast-reducing flare are largely eliminated.
The Kohler method thus offers optimum condi-
tions of ittlumination, particularly for photomicro-
graphy.

Any light filters inserted in the diaphragm unit
should be meticulously Glean, since impurities
" are imaged together with the specimen.

1. Switch on famp and insert neutral filter into
light path. Stop down fieid diaphragm (16 in
Fig. ).

2. Move condenser with rack and pinien to
upparmost position after having swung in
condenser fronl lens and inserled auxiliary
lens. Focus specimen with 10X or 16X
objective (Fig. 18 A).

"A Field stop, blurred

(4]

. Lower condenser slowly, thus focusing the

field diaphragm  within specimen  area

" (Fig. 18 B).

. Operate the two centering screws of the

condenser (Fig. 15) until the image of the field
diaphragm Is centered in retation to the field
of view (Fig.18C). The condenser is now
centered.

- Open field diaphragm until its shadow dis-

appears from the fisld of view (Fig. 18 D). 1t
the field of view is then stil! llluminated
unevenly, displace lamp socket slightly in
axial direction and clamp it again.

Swing in viewing objective (9 in Fig.1). The
field diaphragm should always be adjusted so
that its image just disappears behind the
edge of the eyeplece stop. At the same time,
check the adjustment of the condenser and,
if necessary, correct it.

’

B Field stop, sharp
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-For work with

low-power objectives, see
page 12, right-hand column. )

When immersion objectives are used for
observation, open the field diaphragm further

‘than would normally be necessary by the

rules of the Kéhter method, in order to allow
for condenser aberration. This is, however,
unnecessary when the wel-corrected achro-
matic-aplanatic condensers are employed.

. Adjust image contrast and, if necessary,

sharpness — but not image brightness — with
the condenser {aperture) stop. For this pur-
pose, open up this stop entirely and then
close it down just far enough to remove glare
from the important portions of the specimen.

Check: Remove the eyepiece and view the image of ~

the aperture stop in the objective opening with the
naked eye or with the eyepiece and the OPTOVAR
set to “Ph". Only in exceptional cases should the
stop image be smaller than about ¥: of the diameter

. ot the cbjective opening. On the other hand, it
should never be larger than the entire obiective

opening, since ‘otherwise stray light wili appear.
Under no circumstances should the brighiness of
the microscope image be controlted by means of the
aperture stop. This can be done by varying the [amp
voltage or inserting gray filters in the light path.

C Fieid stop, centered

Adjustment of iHlumination with mirror

It the specimen is illuminated by another illu-
minator via the mirrot, the first step consists in
checking the centering of the condenser. The
diaphragm in the diaphragm insert {18 in Fig. 1/
field diaphragm) lies on the optical axis of the
objective. Focus the specimen with the aid of
the built-in illuminator and center the condenser
by adjusting the field stop image centrally in
relation to the field of view. Once this has been
done, the position of the centering screws on
the condenser carrier must not be changed.
During subsequent illumination with the separate
illuminator, the field stop image must be centered
within the field of view exclusively by moving
the mirror.

When the mirror is used, auxiliary lens | must be
replaced by auxiliary lens Il. The exact adjust-
ment of the microscope image is described in
detail in the operating instructions G 40—340 for
muiti-purpose microscope illuminators.

D ° Field stop, open

15




Correct orientation of analyzer

Simple polarfzihg _equipmeni
{49 36 00) '

For simple observations of medium to strongly
refracting specimens with polarized light and
for qualitative work such as determination of
birefringence, the simple polarizing equipment
is entirely sufficient. It consists of a polarizer,
an analyzer and a quartz plate first-order red.
A rotary stage is, however, indispensable even
for simple polarizing work. :

A polarizing filter (47 36 00) serving as polarizer
is placed in the lower swing-out filter holder of
the condenser carrier. The two white marks on
the filter mount indicate the vibration direction
and should be paraliel to the handle on the
filter holder (east-west orientation of vibration
direction).

A e B

z

The analyzer (4736 51) is screwed from below

- into the tube in front of the deviating prism with

the wrench supplied for this purpose and orientad
as shown in Fig. 19. With the tube in position,
the vibration direction of the analyzer, which is
likewise marked by white indices, should then
run from north to south, i. e. perpendicular to
that of the polarizer. Exact crossed position of
polarizer and analyzer is checked by the dark-
ness of the field and obtained by careful, siight
rotation of the polarizer or the fube, Only bire-
fringent elements will then light up when the
stage is rotated. |

The quartz plate firsl-order red (473701) is

generally used to determine the fast and slow
axes of a birefringent specimen. It is placed on
the polarizer in the lower filter holder so that the
white line is on its mount parallel to the white
marks of the polarizer. It has two mutually
perpendicular vibration directions in which the
ight passes at different speeds. These two
vibration directions make a 45° angle with the
vibration directions of polarizer and analyzer.
The direction marked v on the mount indicates
the plane of vibration of the light passing at a
lower speed.

In “plus position®, the interference coler of the
specimen is 550 nm higher (quartz plate first-
order red}, e.g. blue. The vibration plane of
the slower wave train in the specimen is then
parallel to the y direction of the quartz
plate. In “minus position”, the interference color
is thus 550 nm lower, e.g. yellow ({vibration

direction of the faster wave train paraliel to the

v direction).

On request, the interference color chart accord-
ing to Michel-lL.évy enclosed with the reprint

- 840554 will be supplied. -
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STANDARD GFL and WL

polarizing microscopes

With the exception.of adapters, all aids and
accessories for polarized-light microscopy are
the same as for our other polarizing microscopes.
Therefore the operating instructions G 40-540
on polarizing equipment for microscopes are
also applicable here,

The STANDARD GFL must already be supplied

as a polarizing microscope because its stage is

permanently mounted, wheras every STANDARD
WL can be used as a polarizing microscope if
it Is provided with the required accessories.

These accessories are: polarizer (POL conden-
ser carrler), revolving pelarizing stage, analyzer
{in intermediate iube), polarizing tube with
Bertrand lens or POL inclined binocular tube.

Polarizer and analyzer as well as the tube, which
in this case has grooves for oriented insertion of
a crosshairs eyepiece, must be oriented in relation
to each other. This can only be achieved by
special adjustment.

T

In addition, alt optical elements located between
polarizer and analyzer (condenser, auxiliary
lens, objective) must be strain-free. Since strain-
free optical elemenis cannot be obtained by
normal mass production methods, it is indis-
pensable to use specially made strain-free
condensers and objectives. These components
are engraved in red and marked with the letters
“POL*., For quantitative work with polarized
light, the condenser type 1.3 Z POL {46 5263)
should be used. o

17
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Care and Handling of the Instrument

“The STANDARD Microscope is a precision In-

sfrument. Appropriate handling will ensure safe
functioning and continuous readiness for use.

Dust will reduce the performance of the instru-

. ment. The tube openings should therefors be.
adequately protected from dust by eyepieces or

protection caps. When not in use, the instrument
should be covered with a plexiglass hood or a
soft plastic cover, unless it Is kept in the micro-
scope case.

The cleaning of the instrument should be re-
‘stricted to the exterior surfaces. Dust is removed

from all optical parts with a brush degreased in
ether. More adhesive pollutiens are removed with
a soft linen cloth {not leather) which is free from
dust. This cloth may be moistened slightly with
benzine or xylol, but in no case with alcoho
{methylated spirit), '

During cleaning, solvents should never enter
guideways which obtain their gliding properties
from a film of grease. Solvents would deteriorate
this film and ruin the smooth working of the
guideways. In order to avoid unnecessary repair
costs, gliding surfaces and drive mechanisms
should only be greased and oiled by expert
mechanics. . : :

If immersion oil has been used, it should be
thoroughly removed from all optical and mechan-
ical parts immediately after work has been
finished. This is done with a linen cloth or with
rice paper which we shall be glad to supply on
request-(Cat. No. 46 29 75). ! our immersion oll
has been used, careful wiping off will suffice.
Solvents should, in that case, be used only
occasionally,

In case of difficulties, which cannot be over-
come by following the information given in the
operating instructions, please contact the repre-
sentatives in your territory who will be glad to

“be of assistance to you.
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Path of Rays
when ifluminating the specimen
by Kéhler's Method
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Imaging the light source o . - o

61 The collector images the light source L in the
‘ " front focal plane L’ of the condenser, the en-
I .. trance pupil of the microscope. The condenser
L (aperture) diaphragm is in this plane. The con-

o 5 - denser is adjusled vertically until the  rays o
coming from its focal point are directed tele- o
centrically to the object plane O.

Evepiece

The objective then collects the rays in its rear

-focal plane L”, the exit pupil of the objective.

An additional image of the light source is formed -
- in the plane L', the exit pupil of the micrescope, L

Cbjective

: : Condenser -
o : Imaging the specimen |

(grey Hght path in fig, 21) e e

The object in the plane O is imaged in the plane
O’ through the objective. In O it forms an inter-
mediate real image, reproducible on a ground-
glass plate. In this plane the field diaphragm (if
necessary, an eyepiece micrometer) is also
Ca, - brought to a focus. It appears in the eyepiece,
together with the specimen, as if it were enlarged
" by a magnifier. Through the lens of the observer's
I eye the image O" is reproduced on his retina.

‘é'ag;}
-

£
,

Ol

N Collecting

: lens
i
Tracing the rays backwards from the object
plane O, they meet again in the plane 0. The - L
. luminous -field stop, which is located in this )
plane, is thus conjoined with the object plane.
i They are sharply imaged simultaneously.
1 19




The illustrations are not binding In every detd

design of the instruments. n

We shall be glad to provide cuts or glossy phnjngraf Tt

i . o for scientific publications. For reproduction ¢ .'Hus: e

i

tions or text, please consult us. tor

Kindly. contact your nearest Carl Zeiss represe" 'dive:‘.': .

vitlte directly to Carl Zeiss, Oberkochen/Wue' -, Vl .
Germany, on all questions of operation, ma'lnle_r'ianc-g:
repair of our instruments, and the supply of spart pa o
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