PHOTOMICROSCOPE

Operating Instructions




ﬂ - e o N I"l'ﬁ-:
H

INDEX
Unpacking of PHOTOMICROSCOPE 4
Assembly 5
A Tube head 8
OPTOVAR 10
Tube head inserts 10
Objective changers 10
Objectives 11
Reflecting system 12
Magnification Table 13
B Stage unit 14
Rack and pinion unit 16
Circular, rotary mechanical stage,
with provision for centering 17
Gliding stage 17
Stage for polished specimens 17
Centering of stages 19
Condenser carrier 19
C Illumination 20
Built-in illuminator 22
60 W illuminator 23
Special illuminating device 23
Condensers (transmitted light 24
lllumination Tables 26
D Camera 28
Light path 30
Magnifications (Table) 31
Automatic exposure device - connection 32
Operation 32
Photocell 33
Filters 34
Film 34
Color photography 34
Shutter 35
Loading film magazine 36

Calibration of automatic exposure device 37

I =SS"S @38 B~ I k d .5

Work with transmitted light

Bright-field illumination 38

Phase contrast 40

Obligue illumination 41

Dark field 41
E Vertical illuminator 42
Work with vertical illumination

Bright-field illumination 46

Dark-field illumination 47
Camera settings and exposure 51

PHOTOMICROSCOPE as polarizing
microscope b2

Fluorenscence microscopy 54

Maintenance and handling of the instrument 55

The following operating instructions give a

detailed description of special techniques and

accessories:

G 40-160 — Phase-contrast equipment

G 40-165 — Dark-field condensors

G 40-215 — Fluorescence microscopy

G 40-335 — Microflash equipment

G 40-340 — Multi-purpose microscope illu-
minator

G 40-540 — Equipments for Polarizing
microscopy

The six-digit figures shown in brackets after the in-
strument parts are catalog numbers.




Camera

with automatic
exposure device,
page 28

The PHOTOMICROSCOPE can be modified to
suit practically any microscopic technique. The
tube carrier of the stand contains a 35 mm cam-
era. The base houses the built-in illuminator.

The stage and condenser units are clamped onto
the rack and pinion unit with its adjusting mech-
anism. The tube head contains the image-form-
ing optical system.

A knob on the reflecting system permits con-
venient change-over from microscopy to photo-

Tube head,
page 8

Stage unit,
page 14

Ilumination,
page 20

graphy. The image portion recorded on the film
will then automatically become visible in the bino-
cular tube. The self-setting shutter of the camera
is designed for automatic exposure control from
approx. '» second upwards and for instantaneous
exposures of 1/10, 1/25, 1/50 and 1/100 sec., as
well as for operation with our highly efficient mi-
croflash unit with exposure times of 1/3000 sec.
and shorter. The film is automatically advanced
after every exposure.




Unpacking of PHOTOMICROSCOPE

The stand and the most essential parts to be
attached to it are packed in a Styropor case. This
case protects the instrument against damage
during transportation, If it should ever become
necessary to ship the Microscope to some further
destination, our customers are urgently advised
to pack the instrument in exactly the same man-
ner in which it was received.

Unpack the Microscope and its components with
the extreme care which is indispensable when
handling such a Vvaluable precision instrument.
On no account should the various selling knobs
and other control elements be used as handles.
Only start assembly after all components have

been unpacked and checked for conformity with
the delivery bill,

o

Stand and components of Microscope in Styropor case.
The stage (on the right) has an additional case of its awn
which should be in the position shown on the illustration.

To insure optimum performance of the instrument, do not
exchange any of the items supplied for others of the
same kind. This applies particulary when different parts
are provided with labels of identical color and number.
These labels are superfluous once the instrument has been
assembled and can easily be removed.




Assembly

Installation of the condenser carrier

Move clamping lever right up. Hold right-hand
guide rib of condenser carrier against the flank of
the dovetail clamping member on the rack and
pinion unit and pivot it to the left until the spring
bolt engages the other side.

Turn clamping lever to horizontal position, where
it lightly engages a notch and push condenser
carrier down to the stop.

Push clamping lever down until the condenser
carrier is firmly locked in position. Do not apply
excessive pressure to the lever.

To insert the transmitted-light condenser, tilt it
slightly and with its conical supporting ring press
the spring bolt of the condenser carrier outwards.
Then place condenser on seating face and turn
until the spring bolt engages the notch in the
support.

Move condenser down as far as it will go with
the rack and pinion B 15.




Attach stage carrier with stage from above, with
the clamping lever pointing upwards. First hold
the lower part of the right-hand guide rib against
the right-hand flank of the dovetail clamping mem-
ber. Then insert spring bolt on the left and finally
slide on upper part on the right (arrow). Push
stage carrier right down until it comes to rest on
the condenser carrier, then move clamping lever
down until it locks the stage carrier in position.
For observation with transmitted light, condenser
carrier and stage carrier must always be pushed
right down. Failure to do so may give rise to
"inexplicable” errors of adjustment.

Take tube head with both hands and fit it to the
stand at the right level so that the upper guide
edges (b) engage the cutouts (a) on the tube
head. Then slide tube head down to the stop and

adequately tighten screw A 8, but without apply-
ing force.




For mounting the tube, loosen tube clamping
screw A 3 sufficiently to allow the locked spring
bolt to be pressed right back. Press the dovetail
ring of the tube against the spring bolt until it
comes to rest behind the two contact points lying
opposite. Re-tighten tube clamping screw.

Attach revolving nosepiece from rear left, push
right forward to stop and tighten with clamping
screw A 13. The holder for single objectives is
attached from the front, on the right, like the ver-
tical illuminator.

For vertical illumination only:

Introduce mirror insert with incident-light aperture
diaphragm into the housing in place of the cover
secured with a knurled screw, with the slide in
the recesses provided. The mirror insert must
also be firmly pressed down on its seat.

The vertical illuminator is mounted in the same
way as the revolving nosepiece, except that it is
introduced from the right front to the left rear.
Both during assembly and disassembly of this
illuminator, the filter holder must be swung in.

Connection to the automatic exposure device,
which at the same time serves as a power supply
unit for the built-in illuminator incorporated in the
microscope, is shown in figure 24, page 20.







1 = Spherical housing

2 = Binocular tube for visual observation. The
eyapiece tubes can be adjusted to suit the
interpupillary distance of the observer.

3 = Tube clamping screw

4 = Insert covering the opening for analyzer
slide and barrier filter insert

5 = Objective changers
above: quintuple revolving nosepiece
below: holder for single objectives with
centerable changer ring

6 = Cover, which may be exchanged, for in-
stance, for a vertical tube for projection
purposes.

7 = Cover screw

8 = Clamping screw for tube head

9 = Colored rings indicating position of reflect-
ing system (Table 1, page 12)

10 = Setting knob for reflecting system
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15 =

18 =

Knurled ring for operation of OPTOVAR
magnification changer (Table 2, page 13)

Knurled ring for focusing objective pupil by
means of auxiliary microscope, with Opto-
var set to "Ph" (required for phase con-
trast and microscopy with polarized light).

= Clamping screw of objective changer
= Opening for introduction of quartz plates,

compensators and barrier filter slides
(shown closed).

Barrier filter insert for fluorescence micros-
copy (page 54) in opening A 4. Three slides
contain lwo barrier filters and one free

opening each.

= Grips for introduction of barrier filters
= Centering screws, to be operated by means

of the two socket wrenches supplied with
the instrument

Changer ring for single objectives, with
provision for centering.




Tube head

Since the entire image-forming system is incor-
porated in the tube head, the latter actually con-
stitutes the basic microscope.

The housing A1 of this tube head is spherical
and is connected to the stand by means of a
quick-change device. This provides for easy at-
tachment of the tube head to the carrier on the
stand, where it is locked in place by means of
screw A 8 (page 6).

OPTOVAR

The spherical housing has a cylindrical extension
at the bottom which contains the OPTOVAR ma-
gnification changer A 11. This magnification chan-
ger incorporates the optical systems giving mag-
nifications of 1.25x%, 1.6 and 2x, as well as
a "Ph" system for observing the exit pupil of the
objective (phase annuli in the case of phase con-
trast — conoscopic images in connection with po-

larized light microscopy).

In polarized light microscopy, this system is called a
Bertrand lens. It can be used for monocular and bino-
cular observation of conoscopic images and for photo-
graphing them.

The different systems are successively brought
into the light path by turning the upper knurled
ring A11. When using the auxiliary microscope
“Ph", the lower knurled ring A 12 has to be turn-
ed against the upper one in order to focus the
phase annulus in the objective (er the conoscopic
image).

Tube head inserts.

An analyzer for microscopy with polarized light
can be inserted in the opening A4 of the tube
head, which is normally closed by an insert (page
52). The same opening will accommodate the fil-
ter insert 47 2547, by means of which different

barrier filters can be conveniently interchanged
and combined for purposes of fluorescence mi-
croscopy. The barrier filter insert can be used
with PHOTOMICROSCOPES of serial number
52 292 and higher (with the exception of 6-digit
numbers).

Below and at right angles to opening A4 is a
slot A14 for inserting a quartz plate or other
compensators (page 52).If the barrier filter insert
A 15 cannot be used, two slides carrying the bar-
rier filters should be inserted here for fluores-
cence microscopy. The opening should always be
kept closed. With instruments up to serial num-
ber 52 291, this is done by means of a ring, in
instruments of higher serial number by means of
two stoppers.

Objective changers for transmitted light

The lower end of the cylindrical extension of the
tube head is designed as a changing device for
the objective carriers A5. In instruments up to
serial number 52 291, this is a dovetail ring with
three-point contact; in instruments of higher serial
number, it is a dovetail slide. The objective car-
rier is usually a quintuple revolving nosepiece
running on ball bearings. If a larger number of
objectives is in frequent use, or if the objectives




are to be individually centered (such as, for in-
stance, special objectives for the universal rotary
stage for polarized light), a special holder for
single objectives is preferable. This holder will
accommodate single objectives in a centerable
changer ring A 18.

Objectives for vertical illumination are mounted in
the wvertical illuminator with the aid of a fixed
changer ring or one which can be centered (page
44).

Objectives

The scale factors of our objectives correspond to
a standardized series with intervals of 1.6. Every
objective has its scale factor engraved on it. In
addition, every objective is provided with a clear-
ly visible colored ring which corresponds to its
scale factor; objective 10 has a yellow ring, 16 a
light green cone, 40 a light blue one, etc.

The figure behind the scale factor (e.g. 40/0.65)
indicates the numerical aperture of the objective
and is thus a measure of its resolving power. If
the total magnification lies between 500 and 1000
times this value, all the details resolved by the
objective can be recognized in the microscopic
image. If this range is exceeded by the use of
too powerful eyepieces, the result will be exces-
sive magnification which does not supply any
additional information on the specimen.

Qur objectives have been corrected for a me-
chanical tube length of 160 mm. Insofar as they
have been computed for the examination of spec-
imens with a specified cover glass thickness of
0.17 mm, this value is engraved in the mount.

The objectives are parfocalized, so that the
image will remain visible after another objective
has been moved inlo position with the revolving
nosepiece. For maximum sharpness, aslight read-
justment of B4 will be quite sufficient. All ob-
jectives for use with transmitted light are so de-
signed that damage to the specimen is practi-
cally impossible. For this purpose, the high-power
systems, which allow only a minimum working dis-
tance, have been provided with resilient mounts.

In order to obtain a particularly flat field, Plan-
achromats or, for very exacting demands, Plan-
apochromats should be used on the PHOTO-
MICROSCOPE. For color photography, NEO-
FLUAR objectives or the aforementioned Plan-
apochromats will be found particularly advan-
tageous.

Special objectives (strain-free and in centering
mount) are available for quantitative microscopy
with polarized light, as well as for the universal
rotary stage and for observation under vertical
illumination (see objectives for vertical illumina-
tion, Table 12, page 45).
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Reflecting system

In the horizontal guide tube of the tube head a Depending on its position, the reflecting system
slide can be adjusted by means of the rod A10  will direct the beam either through the tube to
protruding on the right. This slide can be arrested  the eye, or to the eye and the camera, or simply
in four different positions marked by click stops.  straight up through the tube head, as may be re-
The position of the reflecting systems thus select- quired for special purposes. Table 1 gives a
ed is indicated by the colored rings A 9. survey of the different functions,

Table 1

Positions of reflecting system

Position | |l 1l v

Ring color colorless

Observation Observation Photography
images of low if image in posi-
brightness: tion | too bright:

For special tasks

Y4 of light convey- = all light leaves top
all the light used | uses only part of | ed to tube, photo- of tube head ver-

for observation light in tube | cell and film, re- tically
spectively;

' Image section co-
vered by photo-
graph is visible

o )




For nbservation, the following eyepieces are sup-
plied with the instrument:

8% Kpl eyepiece (46 39 20) and

8% Kpl eyepiece for spectacle wearers (46 39 22).
The field-of-view number of both types is 18.

Table 2
Magnification with 8 X eyepieces

1.25

Objective Total factor
| 10
| 25 | 25X
4 40 %
| 6.3 63 X
| 10 100
16 160 ¢
25 250 %
40 400 %
63 630 X
100 1000 x<

OPTOVAR

1.6
Total factor
12.5%

32
50
80
125
200
320
500
800
1250

XXX X X X XX

2
Total factor
16X

40X
63X
100
160 X
250X
400 X
630 X
1000
1600 %

13



16 Rack and pinion unit

1 = Housing
2 = Clamping plate for stage carrier and m
condenser carrier

19 3 = Coarse adjustment

4 = Fine adjustment
16 5 = Coarse adjustment brake

6 = Stop for condenser carrier

Stage carrier with centering piece
1 7 = Stage centering screws

8 = Clamping lever for locking stage carrier on

clamping plate B 2
9 = Centering piece
10 = Spring bolt




Condenser carrier with rack and pinion

11 = Screw for controlling smoothness of pinion
adjustment

12 = Clamping lever for locking condenser car-
rier to clamping plate B 2

13 = Condenser carrier

14 = Filter holder, swung out

15 = Knob for adjusting height of condenser

16 = Condenser centering screws

17 = Spring bolt

i

28 29 30 31

Circular, rotary mechanical stage with provision
for centering

20 = Locking screw for rotary motion of stage

21 = Slide holder

22 = Interchangeable diaphragm

23 = Vernier scales

24 = Sel screw for adjusling smoothness of mo-

tion of B 25

25 = Knob for forward or backward displace-
ment of slide
26 = Knob for lateral displacement of slide

Rotary gliding stage with provision for centering

27

Il

Set screw for locking rotary stage in po-
sition

28 = Interchangeable diaphragm

29 = Stage clips

30 = Holes for attaching a mechanical stage

31 = Stage top, horizontally adjustable by hand

Stage for polished specimens

32 = Stage top, horizontally adjustable by hand

33 = Interchangeable, circular diaphragm, adhe-
res magnetically to the bridge

34 = Plate with plastic pad, presses the polished
specimen against the bridge

35 = Bridge

15



Stage unit

The stage unit consists of a rack and pinion unit
firmly attached to the lower part of the stand, to
which are allached Lhe slages, mounted on stage
carriers, as well as the condenser carrier for in-
cident-light work.

Rack and pinion unit

The adjusting elements combined in the rack and
pinion unit B 1 act only on the stage unit. There
are two elements providing for coarse adjustment
and fine adjustment, respectively. Ihe two pinion
shafts are coaxial and are operated by separate
knobs B 3 and B 4. The coarse adjustment can
be controlled by a brake B 5 on the shaft of the
right-hand knob.

Rotation of the knurled ring B 5 in the direction
of the arrow will gradually slow down the adjust-
ment. Excessive application of the brake should
be avoided. Complete immobilization of the shaft
is impossible.

The coarse adjustment acts on a dovetail mem-
ber which is fitted to the front of the rack and
pinion housing and rigidly joined to the clamping
plate B 2 for the attachment of the stage carrier
and the condenser carrier.

The fine adjustment runs on roller guides, which
have many advantages over ball guides. It moves
the whole rack and pinion unit up and down by
about 2 mm. The range of movement is indicated
by two white lines on the right side of the pinion
housing. The index line on the stand should al-
ways lie approximately midway between these
two lines. An interval of one graduation on the
fine adjustment scale corresponds to a height ad-
justment of the specimen by about 2 microns
(= 0.002 mm).

On Instruments with serial numbers higher than
92 303 the motion of the fine adjustment can also
be regulated. When the stage is lowered, so that
the specimen leaves the zone of sharp focus, the

fine adjustment knobs need only be turned very
slightly in opposite directions. It is sufficient to
hold the left-hand knob in its position and turn
the right-hand knob clockwise.

Stages

Any of our stages for large microscope models
can be mounted on the stage carrier. For the
PHOTOMICROSCOPE, we supply above all the
circular, rotary mechanical stage with provision
for centering, or the rotary gliding stage. A ro-
tary stage is always advisable because of the
possibility of conveniently orienting the specimen
within the recorded image section.

The large rotary polarizing stage is employed if
the PHOTOMICROSCOPE is to be used as po-
larizing microscope (page 52). It is screwed firm-
ly to the stage carrier and adjusted at the fac-
tory so that its axis of rotation coincides exactly
with the optical axis of the microscope.

A special stage is available for the examination
of polished specimens. This is a rotary gliding
stage with provision for centering, which permits
the specimens to be positioned and oriented
without difficulty.

All our rotary stages run on ball bearings. The
circular mechanical stage, the gliding stage and
the stage for polished specimens are mounted in
a centering piece screwed to the stage carrier.

m';‘




With the aid of the two centering screws B 7,
the stage can be displaced from its central po-
sition in the centering piece by 2.5 mm in all
directions, against the pressure of spring bolt
B 10. The image center can thus easily be made
to coincide with the axis of rotation of the stage.

For centering of stages, see page 19.

The circular, rotary mechanical stage, with pro-
vision for centering, rotates on two ball bearing
races in a centering ring. This centering ring fits
into the centering piece B 9. The rotation of the
stage can be arrested by means of screw B 20.
The slide carrying the specimen is fastened in the
holder B 21 which can be displaced from right to
left by means of knob B 26 and forward or back-
ward by means of knob B 25. To prevent unin-
tentional forward or backword displacement of
the specimen during right to left motion, the stiff-
ness of the former can be adjusted by tightening
screw B 24. This adjustment is approximately cor-
rect if, when the stage is in a vertical position,
lhe stage top no longer falls by ils own weight.

The brake screw B 24 s not a clamping screw. Ex-
cessive tightening of this screw should be avoided, since
this will only destroy the mechanism without ever com-

pletely locking the stage.

The stage is provided with two scales, B 23, the
position of which can be read to within 1/10 mm
with the aid of a vernier. They serve for the rapid
relocation of a specific point on the specimen.
For this purpose, the stage must, however, be
centered, i.e. its axis of rotation must coincide
with the optical axis of the microscope. If a point
of particular interest has been found in a spe-

cimen, so that it will be desirable to relocate it
later, this can be done by recording the coordi-
nates of this position on the two scales (e.g.
15.7/113.4). When the specimen is later placed
in the same position on the same centered stage
and the two coordinates set ‘on the scales, tne
desired point will again appear in the micro-
scope's field of view.

As is customary in searching a slide, it is an ad-
vantage here, too, to employ a low-power objec-
tive, since the precision of scale readings is, of
course, limited. The object finder (46 29 65) can
be used for the same purpose. This contains
three fields, one beside the other, marked A, B
and C. Each of these large fields is subdivided
into 30X 30 squares. These squares are numbered
1—900 and are again subdivided into 3 X 3 squares.

The gliding stage consists of a base plate which
is mounted in the centering ring so that it can be
rotated. The rotary motion can be arrested by
means of clamp screw B 27. A thin film of oil is
between the stage top and the base plate B 31.
The top is guided on the base plate In two coor-
dinate directions with the aid of a guide frame.
Stop screws limit the range of displacement which
is 145 mm from the central position in each di-
rection.

The stage should be lubricated at appropriate in-
tervals (about every six months) in order to main-
tain its smoothness of operation. Suitable oil
(47 33 91) is supplied with every stage.

Like the gliding stage, the stage for polished spe-
cimens consists of a base plate mounted in a
centering ring so that it can be rotated. A stage
top can be displaced on an oil film on the base
plate. The stage top carries a bridge. Three cir-
cular diaphragms with openings of 20 mm, 10 mm
and 5 mm @, respectively, serve to hold and
orient the specimen with respect to the axis of
the microscope. They adhere magnetically to the
underside of the bridge and can be interchanged.
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A spring-loaded plate B 34 with a foam-rubber pad
is pressed from below against the bridge. This
plate can be pushed down by slight pressure on
its edge, so that the polished specimen can be
positioned in the opening of the bridge from be-
low. When the plate is released, it presses the
specimen against the bridge, which is thus orient-

ed as simply and accurately as if it had been
placed on the stage of an inverted metallurgical
microscope. Like the other stages, the stage for
polished specimens is inserted in the centering
piece B 9 mounted on the stage carrier. It is
lubricated in the same manner as the gliding
stage.

Centering piece

Base plate

Lubrication of gliding stage

Screw centering screws B 7 of the centering
piece right back. Press base plate with stage top
against the relieved spring B 10 and lift them out
of centering piece. Slide stage top and base plate
against each other up to the stop and separate
them by pushing them apart.

Clean gliding surfaces of base plate and stage
top carefully, if necessary with xylene. When they
are dry, with your finger apply a very thin
film of oil to the gliding surface of the stage
top. The less oil is used, the better. Likewise,
apply a thin film of oil to the grooves for the
guide frame.

Insert guide frame in base plate in such a man-
ner that the stop screw in the guide groove of

21

Stage top
(underside)

the base plate lies in the cutout of the guide
frame, thus limiting its movement,

Place stage top B 31 on base plate and guide
frame in such a manner that the guide groove
with the two limiting screws is above the project-
ing part of the guide frame which has small
notches on either side (circles in Fig. 21).

Move the two plates back and forth against each
other a few times under moderate pressure, in
order to distribute the oil uniformly. The stage top
must not move too easily on the base plate. Should
this be the case, there is still too much oil be-
tween the gliding surfaces.

It is advisable to center the stage at least ap-

proximately, so that the object will remain in the
field of view as the stage is rotated.




Centering of stages

1.

To locate the optical axis of the microscope,
insert a cross-hair eyepiece in the tube. If
such an eyepiece is not available, the image
of the centered, closed luminous field stop
may also be used to mark the center of the
field of view (Fig. 39 C, page 39).

Mount a slide on the stage on which numerous
small particles are distributed irregularly —
such as dust particles — and focus with a
objectiv 10 or 16.

When the stage is rotated, the approximate
center of rotation is easily recognized, even if
it is located outside the field of view. Bring
this center of rotation approximately into the
center of the field of view indicated by the
cross-hair eyepiece, operating the two center-

ing screws B 7. Such approximate centering
will generally be sufficient, if a specimen is
just to be brought into a certain position with-
in the field of view.

4. More precise centering can easily be achieved

by repeating the procedure. It must also be
taken into account that precise centering will
not be maintained under all circumstances.
Small deviations of about 1/100 mm are just
as inevitable in centering the objectives as in
attaching the stages. However, in the micro-
scopic field of view distances of only 1/1000
mm can still be recognized without difficulty.
Centering of the stage must therefore, as a
rule, be repeated after every exchange of ob-
jectives and, naturally, after removing and re-
placing the stage.

Condenser carrier

This part is so designed that the condenser hold-
er is at the same time a centering device pro-
vided with two centering screws B 16 and one
counterspring B 17. The height of the condensers
can be accurately adjusted with the aid of a rack
and pinion operated by knob B 15. Here again
the smoothness of the rack and pinion motion
can be varied. For this purpose, slightly thighten
or loosen screw B 11 until the desired degree of
stiffness has been attained. Turning the screw
clockwise causes stiffer motion, counterclock-
wise rotation eases the motion.

There are two swing-out filter holders below the
condenser carrier.
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Ch

1 = Front diaphragm
2=

Rear diaphragm
For adjustment and operation of diaphragms,
see Tables 4, 5 and 6, pages 26—27

Built-in illuminator

3 = Low-voltage incandescent bulb, 6V, 25 A

(38 01 77)
Screen to be slipped onto bulb of illuminator

5 = Lamp holder

6 = Black cable feeding built-in illuminator and

10

11

camera shutter

White connection cable for photocell

Socket carrying the same voltage as built-in
illuminator

Voltage selector with fuse (page 32). The
rated voltage must be clearly legible.

Multi-purpose microscope illuminator (Oper-
ating Instructions G 40-340), mounted above
special illuminating device

60 W illuminator attached to special illu-
minating device. In this case, the connect-
ing tube C 15 is not required.

12 = Special illuminating device (see also Fig.

49, page 50)




15 =

14 =

60 W
15 =

= Diffusion disk
= Clamping screw. When il is lovsened, the

Selector knob, placed in lower position
when multi-purpose microscope illuminator
is used, in upper position for use of 60 W
illuminator.

Selector knob, upper position for trans-
mitted light, lower position for vertical illu-
mination.

illuminator

Connecting tube for mounting the illumi-
nator directly on the PHOTOMICROSCOPE.
It is exchanged for the illuminating tube of
the built-in illuminator and is not required
with the special illuminating device.
Clamping screw for attaching illuminator.
To fit on illuminator, loosen screw and press
its spring bolt back with dovetail ring of
illuminator, so that dovetail ring can be
fully introduced.

lamp holder can be displaced in relation to
the collector. With screw 18 removed, the
lamp holder can be withdrawn from the
lamp housing.

= Lamp holder centering screws
= Spring bolt clamping screws (counterparts

for C 19)

Illumination system

The illuminating beam is aligned in the base of
the instrument by means of lenses and dia-
phragms. During observation with transmitted
light, two diaphragms (front diaphragm C 1 in the
diaphragm insert, rear diaphragm C2) act as
luminous field stop or as aperture diaphragm,
depending on the size of the field that is repro-
duced. The different working positions of these
diaphragms are indicated in Tables 4, 5 and 6.
In order to allow certain diaphragm positions to

15 16 17 18 18

be accurately reproduced, both diaphragms are
provided with a scale indicating stop diameters
in millimeters.

For vertical illumination, the selecter knob C 14
is used to interpose a mirror in the light path,
which deflects the light rays vertically upward to-
wards the aperture stop insert. The rear dia-
phragm C 2 must be completely open when verti-
cal light is used.
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Built-in illuminator

The rear portion of the: microscope base houses
the illuminating tube with three-lens collector.
The tube is secured by a screw (Fig. 27) and
serves to accommodate the built-in illuminator.
For inserting the 6V 2.5A low-voltage bulb
(38 01 77) in the lamp holder, the red dot on the
lamp socket must be opposite the red pin of the
lamp holder. Then push the bulb down into the
holder and secure it by clockwise rotation. The
lamp holder is introduced into the base of the
instrument with the two pins engaging the cor-
responding bushings. Fingerprints or similar
marks should be removed from the bulb with the
aid of a moist cloth (alcohol, ether), before they
are baked In and impair the illumination. The bulb

Table 3

should be protected against all shocks, especially
during operation, because its filament is extreme-
ly sensitive.

The 6V 2.5A low-voltage lamp should only be
run at overload for short periods. In most cases,
it will be entirely sufficient to operate the lamp
at undervoltage.

For color photography, see page 34.

A second lamp or an AC meter can be connected
for short periods to the bushings C 8 at the rear
of the automatic exposure device, which carry
the same voltage as the built-in illuminator.

Voltage and amperage with automatic exposure device connected to rated input voltage

Step ] I Il I IV \/
Volts 2.5 275 3.0 33 3.75
Amperes 165 173 1.8 1.9 2.0
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Exchanging illuminating tube of built-in illuminator
prior to use of 60 W illuminator or special illuminat-
ing device

Vi Wi VIl IX A

4.2 4.8 5.4 6.1 6.9
2,12 225 238 282 27




60 W illuminator

If the built-in illuminator should be insufficient in
special cases, a 12V 60 W (5 A) illuminator may
be used instead. This illuminator is particularly
suited for incident light. The lamp is fed from a
transformer (39 25 27). The illuminator is attached
by its dovetail ring to the connecting tube C 15
which must first be exchanged for the illuminating
tube of the standard illuminator incorporated in
the base of the PHOTOMICROSCORPE. In order
to effect this exchange, loosen the screw (Fig. 27),
insert the connecting tube in place of the illu-
minating tube and secure it with the same screw.

Centering the lamp

1. Swing out diffusion disk C 17 and loosen both
clamping screws C 20 for the spring bolts as
well as the slotted screw C 18.

2. Switch on lamp and point it at a vertical sur-
face 2—3 meters away. Project lamp filament
onto this surface by axial displacement of lamp
holder., Then secure screw C 18 and mount
illuminator on Instrument.

3. The light beam must emerge centrically from
the base. In order to check this, place a sheet
of paper on the diaphragm insert C 1, close
rear diaphragm C 2 and operate the two cen-
tering screws C 19 on the lamp holder until
the image of the filament is in the center of
the exit opening.

4. Tighten the two screws C 20 for the spring
bolts. Swing in diffusion disk C 17.

Special illuminating device

The special illuminating device (47 20 19) makes
it possible to use the gas discharge lamps of the
multi-purpose microscope illuminator (Operating
Instructions G 40-340) on the PHOTOMICRO-
SCOPE. In addition, the 60 W illuminator may be
attached as incandescent lamp.

With this device, the light is left unchanged, so
that the standard auxiliary condenser lenses |
or IV are used.

With the special illuminating device mounted on
the instrument, the eyepiece will be in a slightly
higher position.

Assembly

The special illuminating device is supplied with
an orienting tube which is inserted in the micro-
scope base in place of the illuminating tube of
the standard built-in illuminator. In order to ex-
change the two, loosen the screw (Fig. 27), re-
place the illuminating tube by the orienting tube
and secure with the same screw. Then unscrew
the four rubber feet of the microscope and place
the instrument on the supplementary base of the
special illuminating device, so that the orienting
tube projects into the light exit opening of the
special illuminating device. Finally, insert four
clamping bolts into the threaded holes from be-
low in order to secure the microscope firmly on
the supplementary base of the special illuminat-
ing device.

Centering of light source

The light source must be imaged centrically in
the light exit opening C 1 of the microscope. For
this purpose, close the rear diaphragm C2 and
swing out the diffusion disk on the lamp housing
of the multi-purpose microscope illuminator. As a
check, place a sheel of paper on the front dia-
phragm C 1 in the case of transmitted light, and
in front of the reflector insert in the case of ver-
tical illumination (before attaching the wvertical
illuminator). In the latter case, the slide E 1 of
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the reflector insert must be in the central position
at right angles to its axis.

The position of the source image can be correct-
ed
in the multi-purpose microscope illuminator:

by adjusting the height of the lamp holder and by
lateral adjustment of the holder with the aid of
the setscrew on the lower side of the lamp hous-

ing;

in the 60 W illuminator:

by turning the two centering screws C 19 on the
lamp holder. When this adjustment has been com-
pleted, open the rear diaphragm C 2 again and,
if necessary, interpose the diffusion disk.

Transmitted-light condensers

The condenser illuminates the specimen with the
correct aperture. In order to image the luminous
field stop on the specimen according to the Koh-
ler method, the condenser can be adjusted in
height, together with the condenser carrier, and
centered in the latter.

Owing to the wide range of different field sizes
and the correspondingly wide range of illuminat-
ing apertures, one single method of illumination
is not sufficient. Certain modifications are re-
guired in order to attain perfect illumination of
the field of view with the different objectives and
condensers. Thus, for instance, the auxiliary con-
denser lens may be introduced into the light path,
the condenser front lens swung out, or the en-
tire condenser removed if very large fields of
view have to be illuminated while using low-
power objectives. Tables 4, 5 and 6 illustrate the
different positions and effects of the auxiliary
lens and the condenser front lens, as well as the
condenser diaphragm and the diaphragms C1
and C2 in the instrument base, in conjunction
with the different condensers and objectives
(pages 26—27).

Bright-field condensers

Condensers for bright-field illumination have an
iris diaphragm (aperture diaphragm) for varying
the illuminating aperture. With the condensers
0.9 Z and 1.3 £ (for bright-field illumination only)
and with the || Z phase-contrast condenser (bright
field and phase contrast), the front lens can be
swung out. This is necessary for illuminating
larger fields when using low-power objectives.

Phase-contrast condensers

These phase-contrast condensers have a com-
plete bright-field condenser with aperture dia-
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phragm in the J-position of their revolving disk.
In positions 1, 2 and 3, the respective annular
phase-contrast diaphragms are interposed. The
achromatic-aplanatic V £ phase-contrast conden-
ser has a central diaphragm for dark-field illu-
mination in its D position.

Achromatic-aplanatic condensers have a spheri-
cally and chromatically corrected optical system
of high aperture. In order to make full use of this
excellent correction and to attain an aperture of
0.95 to 1.40, it is necessary to join the condenser
front lens optically to the lower side of the mi-
croscope slide with the aid of immersion oil.
These condensers are not suitable for illuminat-
ing large fields.

The high correction of achromatic-aplanatic con-
densers guarantees an image of the luminous
field stop which is largely free from aberrations —
and thus strict adherence to the Kohler method —
even in the case of maximum apertures. Achro-
matic-aplanatic condensers are particularly suited
for very exacting work, especially in connection
with high-aperture objectives.

The achromatic-aplanatic V Z phase-contrast con-
denser (46 52 77) is designed for critical bright-
field, phase-contrast and dark-field observation
and permits rapid change-over from one type of
illumination to ancther.

Auxiliary lenses

Auxiliary lens | is supplied for use with conden-
sers with a swing-out front lens as well as with
dark-field condensers. It is placed directly below
the condenser, in the swing-out holder B 14.

Auxiliary lens IV belongs to the achromatic-apla-
natic condensers.

If an achromatic-aplanatic condenser is used al-
ternately with another one, the auxiliary lens IV

will also serve for the second condenser. It is
then advisable to remove auxiliary lens | from its
holder, so as to prevent both auxiliary lenses
from being left in the light path at the same time,
by mistake.

Mounting and centering the auxiliary lens IV

1. With the wrench supplied unscrew retaining ring and
remove It from the mount of auxiliary lens IV.

. Swing out lower filter holder of condenser carrier, in-
sert retaining ring from above and screw auxiliary lens
in from below (Fig. 28). Secure auxiliary lens in po-
sition so that the two centering screws marked in Fig.
28 are facing outwards when the filter holder is in.

3. Swing out auxiliary lens IV with filter holder.

4. Focus specimen with low-power objective (10 or 16) and
image front diaphragm C1 as luminous field stop by
suitably adjusting height of condenser. For this pur-
pose, open diaphragm C 2 completely. Center con-
denser in the usual manner until the image of the lu-
minous field stop is as close to the center of the field
of view as is possible.

5. Swing in auxiliary lens IV in filter holder.

6. Adjust position of condenser until luminous field stop
is again sharply defined.

7. Re-position image of luminous field stops in center of
field of view by means of the two centering screws of
the auxiliary lens.

P2
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lllumination for PHOTOMICHOSFGPE

The following tables indicate the conditions for
optimum illumination of the specimen when using
our objectives with different condensers. They
show operation and effect of the substage dia-
phragms, the condenser front lens and the aux-
iliary lens.

The data refer to observation with eyepieces of
field-of-view number 18 (e.g. 8 X Kpl eyepiece)
with the OPTOVAR set to 1.25. Under these con-
ditions, the object field covered is of the size in-
dicated in column 2.

Table 4

The smallest scale on the flilm can be achieved
with the aid of the Planachromat 1/0.04. In this
case, do not use any condenser, swing auxiliary
condenser lens into position and open rear dia-
phragm C 2. The front diaphragm C1 will then
act as aperture diaphragm.

Condenser with swing-out front lens 0.9 Z (46 52 52); 1.3 Z (46 52 53);
Phase-contrast condenser |l Z (46 52 70) also POL with auxiliary condenser lens |

Object
—_— field Front Auxiliary | Condenser Front Rear
jective diameter lens lens diaphragm diaphragm diaphragm
| mm | C1 c2
O S T 3 | 4 5 | : 7
2.5 5.5 ‘ G
_ aperture
4 3.6 out of light path open diaphragm
6.3") 2.25 open
10 1.45 " luminous
16 0.9 field stop
in 1 |
apertur
2 0.56 light path _p e !
out of diaphragm
40 0.36 s oth . luminous
63%) | 023 g 1 field stop
100%) 0.15

'} llluminates only aperture 0.14. Use this setting only with condenser 1.3. For other condensers and objective aper-

tures larger than 0.16 (e.g. NEOFLUAR 6.3/0.20) use the same setting as for objective 10.
1) ﬁ_npertures beyond 0.9 to be obtained only with 1.3 condenser and condenser immersion. Perfect image of luminous
field stop cannot be obtained due to aberrations inherent in condenser.




Table 5 Achr. apl. condenser 1.4 Z (46 52 57); Achr. apl. phase-contrast condenser V Z (46 52 77)
with auxiliary condenser lens IV
ﬁbject '
o field Front Auxiliary Condenser Front Rear
Objective : : : :
diameter lens lens diaphragm diaphragm diaphragm
mm C1 C2
1 2 3 4 y | B pre
ithout o F-
2.5 5.5 ! i
condenser) M none aperiire
4 3.6 light path diaphragm
6.3 2.25%) o | o R
‘ luminous
10 1.45 field stop
fixed aperture —
25 0.56 X i
i i out of ! diaphragm \citsitisa
' light pat i e field stop
63°) 0.23
100%) 0.15 |
1} Object field not quite fully illuminated. Remove condenser to illuminate entire field of view. Then, however, aper-
ture is not fully illuminated.
‘) For a scanning of the specimen the field of view will be sufficiently illuminated if the condenser with its auxiliary
lens is merely lowered, without paying any attention to aperture and luminous fleld stops.
5) Aperture fully illuminated only with immersed condenser.
Table 6 Phase-contrast condenser IVZ 6 with extra-long focal intercept (465271), with auxiliary condenserlens |V
I Object |
St field Front Auxiliary Condenser Front Rear
jocHve diameter lens lens diaphragm diaphragm diaphragm
| mm C1 C2
1 [ 2 3 4 5 6 7
e — —
‘ 2.5 55 g |
| i uminous aperiure
4 98 light path e field stop diaphragm
6.3 2.25
10 1.45
‘r 16 0.9 fixed
o5 0.56 out of aperture luminous
| 40 0.36 light path diaphragm opey field stop
63¢) 0.23
100%) 0.15 )

tures,

*) Clear image of luminous field stop cannot be obtained due to condenser aberrations with high illumination aper-
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Photocell stop,normally in position "2". For
position "1", see page 33.

Film magazine. Red mark serves as guide
for insertion. Clockwise rotation couples
magazine with stand and opens film gate.
Exposure counter, counts every shutter re-
lease; to be turned back if shutter was re-
leased with disconnected magazine for de-
termination of exposure time.

Clockwork mechanism, cocks shutter and
operates film advance. To be wound after
loading the film.

Mechanical shutter releasc, locks in mid-
way position for time exposures. Full de-
pression overrides midway lock. Shutter
remains open as long as button is pressed.
Projective 3.2 and 6.3¢ for varying mag-
nification on the film.

Mount for photocell of automatic exposure
device with silica gel cartridge. If silica gel
is no longer blue, remove cartridge and dry
it on moderately warm heating plate until

13

I

Il

silica gel has regained its deep blue color.
Exposure time setting knob. Pull knob right
out and turn until desired snhutter speed is
opposite the index. The knob must engage
a stop in this position. For operation of
shutter see page 35.

Flash contact. For flash photography set
knob D 8 to the yellow "10".

Transformer for built-in illuminator (Table 3).
Controlled by master switch D 13.

Signal lamp tor electrically or automatically
opened shutter D 14.

Knob for selecting sensitivity of automatic
exposure device. One step changes the ex
posure time by a factor of about 2 (Table
10).

Master switch for automatic exposure de-
vice and transformer for built-in illuminator,
with pilot lamp. Should be switched on at
least five minutes before first photograph is
taken with automatic exposure device.

14 = Shutter release, see page 35.
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Light path in exposure position

When the reflecting system is in the exposure
position (Table 1), the object is imaged in the
film plane and on the focusing reticle (Fig. 32)
by one of the two projectives D 6. At the same
time, a portion of the light falls on the photocell
of the automatic exposure device.

The image will be sharply focused on the film if
it is seen sharply defined on the focusing reticle.
It should therefore become a habit to start work
on the PHOTOMICROSCOPE by setting the in-
terpupillary distance and afterwards focusing the
cross of the reticle in both eyepieces. The double
lines of this cross must be seen in perfect focus
by each eye. For this purpose, rotate each gye-

projective

reticle

photocel|

32

Heflecting system set to |l
(exposure position)

piece tube inwards until this position has been
reached. Turning the eyepiece in this direction
will prevent accommodation of the eye. The eye-
piece tubes should also be left in this position
when the reflecting system is switched over for
observation. This position is absolutely neces-
sary for taking photographs, and it should there-
fore be frequently checked.

In the exposure position of the reflecting system,
the image section on the focusing reticle is pre-
sented to the eye magnified about 3.5x, if 8
eyepieces are used. Hence the relatively small
image of 24X 36 mm is seen magnified to 912
cm.

)
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The special arrangement of the light path in the
PHOTOMICROSCOPE makes it necessary to place
the film negative in the enlarger with the emul-
sion side facing the lamp, in order to obtain non-
reversed enlargements.

‘( Image scale on the film

The image scale on the film depends on the po-

sition of the projective. It is computed as the pro-
duct of

scale factor == OPTOVAR

image scale on the film = of objective X ficior projective
| The table below gives the image scales which can
be obtained with the instrument. For visual magni-
fications at eyepiece see Table 2, page 13.
Table 7
Image scales to be obtained with PHOTOMICROSCOPE
OPTOVAR ‘ OPTOVAR ‘ OPTOVAR
1.25 1.6 2
Objective proj. 3.2 proj. 6.3 ‘ proj. 3.2 proj. 6.3 ‘ proj. 3.2 pfﬂj. 6.3
\( 1 4 8 5 10 6.3 12.5
2.5 10 20 12,5 25 16 32
4 16 32 ‘ 20 40 25 50
6.3 25 50 32 63 40 80
| 10 40 80 | 50 100 63 125
16 63 125 80 160 100 200
25 100 200 125 250 160 320
40 160 320 200 400 250 500
63 250 500 320 630 400 800
? 100 400 800 500 1000 630 | 1250
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Automatic exposure device

All parts which contribute to the automatic ex-
posure of the film are combined in the automatic
exposure device.

Connection

The automatic exposure device operates on 40 to
60 cps alternating current. It must be grounded for
perfect operation. It is usually supplied for con-
nection to 220 V. Upon removal of the fuse, the
voltage selector C 9 can, however, be set for 110
— 125 — 150 — 200 or 240 V. Before switching on
the instrument, check whether the voltage selector
C 9 indicates the rated mains voltage.

The fuse is inserted at the primary end.

for medium-slow fuse
200 — 220 — 240V 0.4 A

160 V 0.6 A
110 —125V 0.8 A

An exposure meter may be connected to the
PHOTOMICROSCOPE by a cable (38 58 30) which
is plugged into the bushing for the white cable.
This instrument indicates the illumination intensity
required for the film for flash photography, to
which the illumination intensity of the microscope
must be adapted. (Operating Instructions G 40-
335, Microflash Equipment).

Operation

The automatic exposure device will give perfect
results only if the correct exposure time is not
substantially shorter than one second. If the illu-

mination intensity is too great, it must be suitably
reduced by means of gray filters or by regulating
the lamp voltage. Gray filters may be introduced
into the path of rays either singly or in groups.

They serve to regulate image brightness in steps
of 0.5.

Table 8
Transmittance of gray filters

Gray filters lllumination intensity
o
without 100
05 50
0.5+0.5 25
0.12 12 |
0,124 0.5 B
0.03 3
0.03+0.5 {5
0.03+0.5 +0.5 0.75
0.03+4-0.12 0.36

The automatic exposure device operates on the
principle of integrating the distribution of bright-
ness in the central portion of the image sec-
tion to be photographed. Consequently, it can
not produce satisfactory results if in very con-
trasty images only an extremely small portion of
the field of view is bright, as may occasionally be
the case in dark-field or fluorescence photogra-
phy.

In instruments which are equipped with the photo-
cell stop D 1, this diaphragm can be sco adjusted
that the automatic exposure device will produce
perfect results in the aforementioned exceptional
cases as well. The photocell will then measure the
brightness of only about 5%, of the field of view.
The limits of this area are indicated by the inner
ends of the diagonal cross-hairs which do not
meet in the center.

. I| !"———_--"'
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The photocell (Fig. 32) is housed in the mount D 7.
This mount should not be removed without good
reason. In order to keep the humidity of the air
around the pholocell within reasonable limits, the
cover of the cell mount is designed as a silica gel
cartridge in instruments with serial number 55 608
or higher. Should the silica gel have lost its blue
color, the cartridge can be dried as described un-
der D 7.

In older types of instrument (up to serial number
55 607), the cover of the pnotocell mount can be
taken off by removing three screws and replaced
by the silica gel cartridge (47 20 20).

Usually the photocell covers about half the image
section to be recorded. The knob D 1 is then in
its normal position "2". With this knob in position
“1", the photocell stop is operative. In this case,
only the light transmitted by about 1/3 of the cen-
tral area of the image section is allowed to pass
to the photocell, and the exposure time deter-
mined by the automatic exposure device is in-
creased in each successive position of the selec-
tor knob by the factor 1.5X. Position "1" of the
control knob should, however, be used only in
order to obtain intermediate values between the
larger intervals of selector knob D 12, for pur-
poses of color photography (Table 9, example 2).

Sensitivity

The sensitivity of the automatic exposure device
is regulated by the selector knob D 12. In po-
sition "8" of this knob, the automatic device al-
lows the shortest, in position "1" the longest ex-
posure time. With increasing scale value of the
selector knob, the exposure time allowed by the
automatic device is reduced by a factor of about
2% (i.e. by about 14). If the photocell stop is in
its normal position, the exposure times indicated
in Table 9, example 1, will be obtained.

The sensitivity of the automatic exposure device
must be adapted by means of selector knob D 12
to the speed of the film material chosen and the
development procedure employed. The correct
position of the knob should be determined by a
number of test exposures with each of the eight
different settings of the knob. A strip of such cal-
ibration photos obtained under given conditions
is supplied with the instrument as a sample. If
one of these conditions is changed — for instance
the type of photographic material or processing —
a new test series should be made. Due to the gen-
erally unkown influence of the Schwarzschild
effect (page 34), the speed ratings provided by
film manufacturers for normal amateur use cannot
be taken as a basis.

Table 9

Exposure timing of automatic device
Sample measurement series

Selector knob/ Exposure time (sec.)
' Photocell stop example
1 2
1 300
12 183 183
2 142
22 86.5 86.5
3 76
% 46 46
4 38
42 22,5 225
2 19
52 115 1.5
6, 9 |
6 5.5 55
7 45
72 2.9 29
8, 2
82 1.5. 1.5
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Filters

For black-and-white photography on panchromatic
material and with the aid of the automatic expo-
sure device, the following filters may be used:

yellow filter GG 3 (46 78 11) and GG 14

(46 78 10)

blue filter BG 23 (46 78 00)

green filter VG 9 (46 78 05)

orange filter OG 3 (46 78 15)

interference band filter, green, 546 mu

(46 78 07)

interference wide-band filter green, 546 mu
(46 78 06)

For other filters, such as the red filter RG 2
(46 78 20), it is necessary to recalibrate the auto-
matic exposure device. The brighter, more strong-
ly reflecting surface of the interference filters
should always face the light source. Mechanical
and climatic influences reduce the life of inter-
ference filters. Therefore solid glass filters, such
as the green filter VG 9, should be used in their
place for reducing the image brightness.

Film

The use of high-speed film for photomicrographic
purposes is not advisable. The grain of such
emulsions will be found disturbing even if the
negatives are enlarged only 3—4X. For this rea-
son, panchromatic fine-grain emulsion of low to
medium speed should be given preference. The
aulomatic exposure device is adapted to such
speeds.

The automatic exposure device must be calibrated
for the film material normally used as well as
for the development procedure employed. It is
therefore immaterial which make of film is used
and whether it is black-and-white or color film.
For the film used in calibration, the settings of the
automatic device given in the sample test series

will be applicable, under corresponding process-
ing conditions.

Color photography

For optimum color temperature, the built-in illu-
minator should be operated on its rated voltage
(switch D 10 of transformer set at step X, Table
3). Too intense light should be subdued with the
aid of neutral, gray filters (Table 8) and not — as
is recommended for black-and-white film — by a
reduction of the lamp voltage. For daylight color
film there must be a conversion filter in the light
path.

Color photographs should be taken exclusively
with an achromatic-aplanatic condenser. Conden-
sers which are not corrected for color will lead to
color distortion. Besl results in natural color will
be obtained with NEOFLUAR objectives or with
image-flattening Planapochromats.

Daylight color film sold on the market is naturally
fresher than tungsten-type emulsions. Daylight
film should therefore be given preference for col-
or photomicrography.

In color photography, allowance should be made
for the Schwarzschild effect as discussed in the
following paragraph.

Schwarzschild effect

The exposure times for photomicrography fluctu-
ate within wide limits. If the exposure time differs
considerably from the standard value, which may
have been found by calibration, this is due to the
Schwarzschild effect: the photographic material
appears to be less sensitive to prolonged expo-
sure.

Long exposure times require correction factors to
increase the exposure even more. The selector
knob D 12 of the automatic device must be turned
back by 1 to 3 steps, for instance from 5 to 2. The
safest method to determine the correct position of
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the selector knob for prolonged exposure times is
to make separate test series.

In practice, the Schwarzschild effect will be no-
ticed only in the case of color photography. Under
certain conditions, it may influence the different
layers of a color film differently.

Table 10

Allowance for Schwarzschild effect
Approximate data for daylight reversal film

If actual exposure time Reduce automatic
is increased beyond exposure setting
calibrated time by factors by (steps)
25% bis TX s
7 % bis 20x 1
20 X bis 50X 14
50 X bis 100X 2

Shutter

The shutter is, in principle, a focal-plane shutter.
Shutter speeds are set on the knob D 8. For mi-
croflash photos, the knob D 8 must be set at the
yellow "10".

The exposure counter D 3 counts every shutter
release. When the film magazine is exchanged, it
is advisable to note the film data and the po-
sition of the exposure counter in pencil on the
magazine cover. For this purpose, the surface of
the cover is roughened.

Shutter release

The shutter is released by the keys D 14 of the
automatic exposure device, or mechanically by
the white knob D5 on the right side of the in-
strument.

Automatic release

Knob D 8 set to "B”

Key A: Depress only briefly. Shutter is opened
and closes automatically after correct
exposure.

Electrical release

Knob D 8 set to "B”

Key B: Keeps shutter open as long as depressed.

Key T: Keeps shutter open until key O is de-
pressed.

Knob D 8 set for instantaneous exposures (1/10

... 1/100)

Key B: Exposure of predetermined duration.

Mechanical release

Knob D 8 set to "B”
Release button D 5: Shutter remains open as long
as button is locked in midway position.

Knob D 8 set for instantaneous exposures (1/10
.. 1100)
Release button D 5: Exposure of predetermined
duration.
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Loading film magazine with cassette

Turn magazine to the left as far as the stop,
where a red line marks the position for re-inser-
tion, and withdraw it. Rewind film in the magazine
with the crank (Fig. 33).

Press on underside of magazine (Fig. 34), turn
upper part and remove the inner portion thus re-
leased.

This contains the “spool holder”, which is re-
moved (Fig. 35).

Pressure on the slotted pin (arrow in Fig. 36) will
cause the cover to snap back.

Insert cassette (Fig. 37), pull film over rollers with
emulsion side up, so that its perforations come to

rest on the sprockets of the transport roller. Close
the cover, which snaps home.




Insert film from below into slot of spool (Fig 38)
and tauten by turning the knurled spool flange.

Insert magazine unit, reassembled in reverse or-
der, into microscope stand and lock in position by
turning clockwise. (When reassembling, make
sure that the small pin marked by an arrow in Fig.
35 is correctly positioned in the recess of the
inner portion of the magazine).

Wind up clockwork mechanism by means of crank
D 4. Set exposure counter D 3 to "33" and make
the usual two blank exposures (for instance by
depressing button D 5).

Calibration of automatic exposuredevice

1. Adjust illumination as described on pages 38

39. For color photography, use achromatic-

aplanatic condenser. Set transformer D 10 at
step IX; interpose conversion filter.

2. Set shutter D8 to "B". Leave photocell stop
D 1 in position "2°,
The automatic exposure device should not be
used for exposure times below 1 second. There-
fore check exposure time with table on page
51, 3a. For black-and-white photography, ad-

just Hlumination at transformer — for color
photography, use gray filters.

With key A (D 14) make one exposure in each
of the eight positions of selector knob D 12.
Develop film under consistently uniform con-
ditions, select correctly exposed negative and
set selector knob D 12 to the corresponding
number, in order to continue work under the
same conditions.
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Work with transmitted light

Adjustment of bright-field illumination

First of all, move the condenser up as far as it
will go, open the condenser diaphragm completely
and set the OPTOVAR to 1.25. With phase-con-
trast condensers, set revolving disk to "J" (bright-
field position). For work with transmitted light,
knob C 14 is at its upper stop.

1. Switch on illuminator on switch D 13 of auto-
matic exposure device.

2. Set reflecting system A 10 to black ring. Ad-
just interpupillary distance at binocular tube
and focus the double line cross in the field of
view of each eye by slowly turning the eye-
piece tubes inwards. Failure to do so will pro-
duce unsharp photos (page 30).

3. Sel reflecting system Lo red ring.

4. Observe specimen through the tube and focus
with low-power objective (10 or 16).

5. Close luminous field stop so as to illuminate
only part of the field of view (Fig. 39 A).
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A Unsharp luminous field stop

The functions of the different diaphragms as
well as the adjustment of auxiliary lens and
condenser front lens are explained in tables
4, 5 and 0.

Adjust condenser by rack and pinion until the
luminous field stop is projected with maximum
sharpness onto the specimen (Fig. 39 B).

If this image is too bright, its illumination in-
tensity can be reduced to a convenient degree
by decreasing the lamp voltage (D 10) or by
using gray filters. Gray filters are best inserted
in the filter holders below the condenser, on
the condenser carrier.

Center the image of the luminous field stop
within the field of view by adjusting the center-
ing screws B 16 of the condenser (Fig. 39 C),
and open luminous field stop until the entire
eyepiece field is illuminated (Fig. 39 D).

If illumination of the visual field is not uniform,
displace lamp holder axially until uniform illu-
mination is attained.

B Sharply defined luminous field stop
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Bright-field adjustment

8. Adapt aperture of illuminating rays to the re-

quirements of the specimen by adjusting the
condenser diaphragm.

Never fail to check the relationship between
the size of the aperture stop image and the
entire objective aperture in the exit pupil of the
objective. For this purpose, the knurled ring
A 11 of the OPTOVAR can be set to "Ph" and
the diaphragm image focused by turning the
lower ring A 12. Otherwise, simply leave OP-
TOVAR unchanged, remove one eyepiece and
look into the tube without it.

The diaphragm image should never be larger
than the complete objective aperture, in order
to avoid scattered light. In most cases, it will
have to be made smaller. Care should be
taken always to keep the image as large as
possible, taking into consideration depth of
field and image contrast. Only in exceptional
cases should it be smaller than 1/3 to 1/4 of
the diameter of the objective aperture.

C Centered luminous ficld stop

As a rule, it is impossible to illuminate both
field of view and aperture with one condenser
for low-power and high-power objectives. For
this purpose, the data listed in tables 4, 5 and
6 may be used as a guide (pages 26—27).

Set the desired magnification by positioning
an appropriate objective and selecting the
corresponding magnification factor on the
OPTOVAR. Then repeat adjustments described
under 6 to 8.

The resilient mount of the immersion objective
can be locked in its upper position by clock-
wise rotation. As soon as the mount is released
again after application of the immersion liquid,
the image becomes visible in the microscope.
In order to obtain optimum image quality, our
immersion objectives should be used exclu-
sively with our non-resining and non-fluores-
cent immersion oil (np = 1.515).

Exposure see page 51.
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Other types of illumination

Other methods of illumination, for which any
standard microscope can be equipped with the
aid of suitable accessories, can also be used with

the PHOTOMICROSCOPE.

Phase contrast

The accessories required for this type of work are
special phase-contrast objectives and a condens-
er which permits the corresponding annular dia-
phragms to be interposed in the light path and
adjusted. For the best photomicrographs we re-
commend the (phase-contrast) NEOFLUAR Ph ob-
jectives as well as the achromatic-aplanatic phase-
contrast condenser V Z (46 52 77). lllumination is
adjusted as in bright field. The only difference is
in section 8.

Phase-contrast adjustment

8 Ph Insert annular diaphragm corresponding to

Ph objective used into light path at condenser.
Annular diaphragm 1 corresponds to the Ph 1 objec-
tive engraved in red, annular diaphragm 2 to Ph 2
and annular diaphragm 3 to Ph 3 (see also Operat-
ing Instructions G 40-160, phase-contrast equipment).

Set knurled ring A 11 of OPTOVAR to Ph
and focus phase annulus and image of an-
nular diaphragm by turning the lower ring
A12.

Obtain maximum possible coincidence be-
tween image of annular diaphragm and phase
annulus by operating the corresponding ad-
justing knobs on the condenser, and return
OPTOVAR to object viewing position.

Adjustment of annular
condenser diaphragm

Iris diaphragm for

bright-field condenser "I

Diaphragm
changer

Dovetall ring




Oblique illumination

This method of illumination may be used to in-
crease image contrast in the case of low-contrast
specimens, although to a lesser extent than is
possible by the phase-contrast technique. Oblique
illumination will also give a certain depth to flat
objects, due to the asymmetrical incidence of the
light. However, this often leads to a misinter-
pretation of the image, so that this type of illu-
minaton should be used only in exceptional cases,
Oblique illumination can be produced with the aid
of phase-contrast condensers. However, satisfac-
tory illumination of the field of view will be ob-
tained only with a well-corrected (achromatic-
aplanatic) condenser.

Illumination is adjusted as for bright field (page
38). Oblique illumination is obtained by the follow-
ing modification of the adjustment described un-
der 8;

Adjustment of obligue illumination

85 Check image of condenser (aperture) dia-

phragm in objective aperture — looking into
the tube without the eyepiece or setting OP-
TOVAR to Ph position and focusing dia-
phragm image — and reduce its diameter to
5 to V4 of the diameter of the objective
aperture (Fig. 41). Turn revolving disk of con-
denser diaphragm from J position (iris in light
path) to the right or left until about half of
the image of the aperture diaphragm has dis-
appeared behind the cdge of the objective
aperture (Fig. 42).
Then return to observation of specimen. If the
object details of interest are unfavorably
oriented with respect to the direction of the
incident light, the object can easily be moved
to a more favorable position by rotating the
stage.

Dark field

One of the usual dark-field condensers is used
for producing dark-field illumination. It is employ-
ed on the PHOTOMICROSCOPE in the same
manner as on any other Microscope (Operating
Instructions G 40-165, Dark-field Condensers).
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1 = Slide controlling aperture diaphragm. It is

graduated to indicate the diameter of the dia-
phragm in millimeters. Displacement of the
slide in the plane perpendicular to its axis
(i.e. in the direction of the light path) will
shift the image of the aperture diaphragm in
a vertical direction.

2 = Auxiliary lens slide with one free opening

and one centered auxiliary lens. This lens

eliminates disturbing reflections in the cen-
ter of the field of view with weakly reflecting
objects, when EPIPLAN objectives 6.3, 10 or
16 are used for observation.

An interference gradation filter can be insert--
ed in place of the auxiliary lens slide. The
filter mount is calibrated in wavelengths. The
right-hand outer edge of the vertical illu-
minator is taken as index.




3 = Lever for adjusting aperture of luminous field
stop.

4 = Swing-out neutral filter NG 9 (46 78 26) for
rapid reduction of light intensity

5 = Bright-field/dark-field slide: For bright-field
illumination interpose lens, for dark-field illu-
mination central diaphragm in light path,

G = Reflector, to be inserted in oriented position
and locked in position by a screw.
Available reflectors are: for bright-field illu-

Work with vertical illumination

While the use of transmitted light is indicated for
the observation of specimens which are thin by
nature and thus transparent or translucent, or of
which thin sections can be prepared by micro-
technigue, vertical illumination is used for study-
ing the surface structure of opaque objects.

In this case also it may either be necessary to
study unprepared surfaces or objects which have
been subjected to adequate surface treatment. In
the former case, the magnifying power will be
kept low in view of the required depth of field,
and dark-field illumination used because the ob-
ject will usually be diffusely reflecting. In the sec-
ond case, however, the specimen will be pol-
ished, because here the purpose of preparing the
specimen is nearly always to reveal the micro-
structure of a more or less complex solid. The
structural elements then become visible under the
microscope either due to differences intheir phys-
ical properties (color, reflectivity, polarizing cha-

mination, the plane-plate reflector H-PI
(4662 60) and the prism reflector H-Pr
(46 62 61), for dark-field illumination the re-
flector D (46 62 62),

7 = Filter receptacle taking adapter rings for light
filters (32 mm @) or an azimuth diaphragm.
The filter receptacle also accommodates the
polarizer for vertical illumination.

8 = Levers for centering luminous field stop.

racteristics) or due to a relief effect obtained
through preparation (polishing, etching).

In all cases where polished sections have to be
examined, bright-field illumination will be the meth-
od chosen. Only in special cases will dark-field
illumination supply additional information. There
is no limit to magnification in the observation of
polished specimens.

Since it is always a plane surface which has to be
imaged in this case, satisfactory results can be
obtained only with objectives which provide a suf-
ficiently flat field. For use with the PHOTOMICRO-
SCOPE, special EPIPLAN objectives have been
designed for this purpose. If examinations are to
be made in a bright field only, normal EPIPLAN
objectives should be used. If dark-field illumina-
tion is also to be used, the EPIPLAN HD objec
tives will be required, which are equipped with
dark-field mirrors. A review of Zeiss objectives
for work with vertical illumination and their range
of application is given in Table 12.
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The EPIPLAM objectives mounted on a changer
ring are attached to the Microscope by inserting
the changer ring sideways into its mount on the
vertical illuminator and locking it in position by
pushing its handle round to the back on the right.
In order to adapt the PHOTOMICROSCOPE for
the use of vertical light, it must be equipped with
a special illuminator. This consists of an aper-
ture diaphragm insert and the vertical illuminator.

Table 11

Assembly of the diaphragm insert and the vertical
illuminator is described on page 7.

Up to serial number 52 291, the PHOTOMICROSCOPE is
provided with a dovetail changer ring for the objective
carriers A 5, and there is, of course, also a dovetail ring
for the vertical illuminator.

The use of the special stage for polished speci-
mens (page 15) will be of advantage.

Differences and characteristics of reflectors H-Pl and H-Pr for vertical bright-field illumination

(46 62 60)

Reflector H-Pl with plane glass plate

Reflector H-Pr with prism
(4662 61)

Resolving power

of objective fully utilized

Direction of
illumination

reduced by 50% in one direction (perpendi-
cular to edge of prism), due to seml-circular
exit pupll; fully utilized in other direction

normally rigorously straight; if required, only oblique
oblique illumination is also possible

IHuminalion

uniform distribution of light over objec-
tive aperture and surface of specimen

' Reflections

With polarized light

Photomicrography

unavoidable on lens surfaces of objective
and on glass plate. Consequently, veiling
in case of weakly reflecting objects. In
the case of extreme contrast, possibility
of ghost images due to reflection at rear
surface of glass plate.

suitable only with reservations, due to
depolarization

With identical aperture, image brightness 5X
grealer than with plane glass plate. Image of
weakly reflecting objects sometimes darker at
top or bottom.

With correctly adjusted illumination, images
can be obtained practically free from reflec-
tions. Hence suited for photometric measure-
ments of reflectivity.

Well-suited, since minimum effect of depo-
larization — absolutely indispensable for
measurements with polarized light.

very useful, especially with strongly re-
flecting specimens




Table 12

Ojectives for reflected light

Attached

by
EPIPLAN fixed
objectives changer
ring
EPIPLAN-  fixed
HD changer
objectives ring
"Aufl.POL"
Dh]ﬂﬂlyeg CEﬂlEl“ab[E
changer
................... ring
QOil
immersion
EPIPLAN- | fixed
ANTIFLEX | changer
immersion | ring
oil and |
methylene
iodide
ANTIFLE |
s ' fixed
Achromats | changer
oil and ring
methylena
iodide

Characteristics and range of application

Objectives provide optimum flattening of
field, Designed for metallographic bright-
field work. Objectives 2.5/6.3/10/16 with
AMTIFLEX device [page 48) for use as re-
quired, permitting increased image con-
trast. Particularly well suited for: Coal pe-
trography, qualitative ore microscopy, ce-
ramic and petrographic material, very
rough surfaces (e. g. paper).

Objectives provide optimum flattening of
field. Designed for metallographic bright-
field and dark-fleld work, and examination
of rough surfaces in dark field.

Strain-free Achromats for qualitative and
quantitative work with polarized incident
light: Ore microscopy, coal petrography
with optically anisotropic material, me-
tallography with optically anisotropic com-
ponents in the polished surface.

2|z Scale factor
r & .
2| & 2,5‘3.2 63|10 | 16 | 25| 40 | 63 |100
Il Bl
]
[
X X o 1 ™ " I }r:|
]
%] X | x| x| x| x e
- l | | .
| % X ‘:r:
X
.................... .
-l [l X % %
|
X > IK |
X X X

Immersion objectives for use with oil or

- methylene iodide, with optimum flattening

of field and ANTIFLEX device. Particu-
larly useful for increasing contrast under
low magnification, since differences in re-
flectivity of different components are in-
creased by immersion. Indicated for coal
petrography, non-metallic inclusions, ab-
sorbing components in ceramic material,
qualitative ore microscopy. For use with

and without ANTIFLEX device.

Immersion Achromats with ANTIFLEX de-
vice for increasing contrast under medium
and high magnifications. Same applica-
tions as EPIPLAN-ANTIFLEX Immemiun&'
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Adjustment of bright-field illumination

The transmitted-light condenser with the conden-
ser carrier must be removed for incident-light
work. The stage can thus be attached 46 mm lower
and the working range increased accordingly. For
vertical illumination, knob C 14 is in bottom po-
sition, the OPTOVAR set to 1.25, and the bright-
field/dark-field slide in the bright-field position
(lens in light path),

1. Switch on illuminator.
Substage illuminator by switch D 13 of auto-
matic exposure device.
More appropriate for vertical illumination is
the 60 W illuminator which is operated through
a separate transformer.

2. Set reflecting system to black ring A 9. Ad-
just interpupillary distance at binocular tube
and focus doubleline cross in field of view
separately for each eye by slowly turning the
eyepiece tubes inward. Failure to do so will
cause the photos to be unsharp (page 30).

Set reflecting system to red ring or — if
intensity of illumination is insufficient — to
white ring.

Swing out neutral filter. Move luminous field
stop lever E3 right down and set aperture
diaphragm E 1 to "2".

Observe specimen through tube and focus

with low-power objective (scale factor about
10).

Close luminous field stop E 3 until its image
becomes visible in the field of view. In this
case it will appear sharply defined without
any special adjustment. The diameter of the
diaphragm image should be made somewhat
smaller than that of the field of view.

Center image of luminous field stop with re-
spect to edge of field of view (Fig. 45 B). This
is done by means of the two levers E 8. Open
diaphragm until the entire field of view of the
eyepiece is illuminated (Fig. 45 C).

Image of uncentered luminous field stop Image of centered luminous field stop Luminous field stop open




8. Set OPTOVAR to "Ph", focus image of aper-
ture diaphragm with ring A 12 and center this
image with respect to objective aperture by
moving the slide in the plane perpendicular
to its axis, i.e. in the direction of the light
path. a

- If an H-Pl plane-plate reflector is used, this
image should be centered in the aperture

(Fig. 46a). With the H-Pr prism reflector, it

‘- should lie in the center of the semi-circular

b
area visible in the eyepiece (Fig. 46 b).

46
If the image of the aperture diaphragm travels when
the specimen is rotated, it is necessary to level the Correct size of image of aperture diaphragm in entrance
specimen carefully with an alignment press. — When pupil of objective
the special stage for polished specimens is used, the  a) using H-Pl reflector
specimen is always perfectly aligned, perpendicular  b) using H-Pr reflector
to the optical axis.

9. Reset OPTOVAR to 1.25 and correct setting
of illuminating aperture as required for spec-
imen by adjusting slide E 1.

For the investigation of polished metal sur-
faces the illuminating aperture selected is fre-
quently too small or — less frequently —
too large. Too small an aperture has an un-
favourable effect on the image quality, and
too large an aperture may give rise to vi-
gnetting due to loss of light towards the edge
of the image.

The correct aperture in this case will always

b- be in the range from 2/ to /5 of the objective
aperture. If necessary, check as described . AT
indar B. Adjustment of dark-field illumination
1. Insert dark-field reflector D into vertical illu-
10. Obtain required magnification by selecting an minator. Use EPIPLAN HD objective.
appropriate objective and adjusting the OP- 2. Set bright-field/dark-field slide E5 to dark-
TOVAR according to Table 2; then repeat ad- field position (annular diaphragm in light path).
justments as under sections 6 to 9. 3. Swing out neutral filter and open luminous
field stops and aperture diaphragms complete-
ly (luminous field stop lever E 3 down to
bottom stop; aperture diaphragm slide pulled
Exposure see page 51. out to the right).

- A‘-i



Elimination of disturbing reflections

a) by correct adjustment of luminous field stop
and aperture diaphragms (see pages 46—47);

b) by displacement of image of the light source.
This is done with the aid of auxiliary lens
slide E2 and will frequently be found advan-
tageous in the case of dark specimens such as
polished ore, coal and plastic surfaces, in con-
junction with the low-power EPIPLAN objec-
tives 6.3, 10 and 16 (see also page 42).

c) by ANTIFLEX technique

ANTIFLEX technique

The ANTIFLEX device permits stray light and re-
flections to be eliminated by polarization. A con-
trasty image can thus be obtained, particularly in
tne case of weakly reflecting specimens and spec-
imens of widely varying reflectivity (such as ce-
ramic material, polished coal surfaces).

The objectives have a doubly refracting crystal
plate in front of their front lenses. This plate ro-
tates the vibration plane of the light linearly po-
larized by the polarizer by 90°, or produces cir-
cularly or elliptically polarized light. The analyzer
extinguishes the light reflected from the lens sur-
faces of the objective before falling on the object
while it is still "linearly polarized”. The trans-
formed light reflecting from the object is trans-
mitted (Fig. 47b). Only this portion of the light
contributes to the formalion of an image.

]
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Effect of ANTIFLEX device:
Stray light and reflected light eliminated by ANTIFLEX
device.

Use of ANTIFLEX device

In order to put the ANTIFLEX device into oper-

ation, the following adjustments must be made in

addition to those described on pages 46—47:

a) the polarizer must be oriented parallel to the
reflector plane and the analyzer accurately
positioned at right angles to it.

b) the crystal plate in front of the objective front
lens must be brought into correct azimuthal
position by rotating the objective.

Orientation of polarizers
1. Place a strongly reflecting object, if possible
without any surface structure (front surface

mirror), on the stage. Insert plane-plate reflec-
tor H-PI.

2. Insert polarizer:

Either
a) introduce incident-light polarizer (47 36 16)




(\

Correct orentation of polarizer to be screwed
into tube (3 a)

— with scale and index set to zero — into
filter receptacle E 7 of vertical illuminator,
and lock in position,

The plane of vibration of the transmitted,
linearly polarized light will then run from
right to left, i. e. parallel (or approximately
parallel) to the plane of the reflector;

or

b) insert polarizing filter with adapter ring into
filter receptacle. The polarizing filter must
be positioned in the vertical illuminator so
that the indicated direction of vibration
runs from right to left (parallel to reflector
plane). Exact crossed position with respect
to analyzer must be determined by trial.

3. Place analyzer in light path

either
a) Position analyzer for screwing into tube
(47 36 51) so that its vibration direction, in-

dicated by two white lines, corresponds to
Fig. 48;

or
b) simple analyzer slide is automatically intro-

duced in correct position;

or
c) set rotary analyzer slide (47 36 62) accu-
rately to O.

With plane-plate reflector H-PI in place, look
through tubes at specimen, without objective
and eyepiece. Check accurate crossed posi-
tion of polarizer and analyzer as well as their
directions, respectively parallel and perpendic-
ular to plane of incidence (reflector plane).
The field of view must eilher be darkened or
obscured by a broad, washed-out, dark cross
(extinction cross). If the visual field or the
center of the cross is lightened, proceed as
follows: In the case of 2a, turn polarizer out
of its zero position and clamp in position giv-
ing maximum darkness. In the case of 2b,
correspondingly rotate polarizing filter.

In addition, verify that the polarizer is perfect-
ly parallel to the H-PI| reflector. For this pur-
pose, check whether simultaneous rotation of
polarizer and analyzer without altering their
crossed position results in increased darkness
or whether the symmetry of the extinction cross
ls improved. Fix polarizer and analyzer in po-
sition when optimum conditions have been
attained.

Rotate objective cap with crystal plate into correct
azimuthal position

5,

Insert objective and eyepiece and replace fo-
cusing object by specimen to be examined.

Focus specimen in microscope and turn ob-
jective until maximum brightness of the image
has been achieved.

The principal vibration directions of the doub-
ly refracting plate incorporated in the objec-

49




tive are diagonal to the vibration directions of
the crossed polarizer and analyzer.

The crystal plate can also be turned to “parallel po-
sition”. The microscopic image will then appear as
such in the polarized light belween Lhe crossed po-
larizer and analyzer, so that — as usual — any opti-
cally anisotropic (birefringent) object can be made vis-
ible.

The direction of the "ordinary”.ray of the crys-
tal plate is given by the line connecting the

axis of the objective with a dot on the outside
of the objective mount.

When changing over to normal bright-field
illumination, it is sufficient to swing the ana-
lyzer or the polarizer out of the light path.
Only in the case of insufficient image bright-
ness must they both be removed from the path
of rays. When Iinterposing them again, repeat
adjustment as described in section 4.

PHOTOMICROSCOPE equipped for wertical illumination
with wvertical Illuminator and special stage for polished

specimens. On the special illuminating device, the multi-
purpose microscope Illuminator and the 60 W illuminator.




Camera settings and exposure

Adjust illumination (transmitted light, page 38,
vertical illumination, page 46). Load and insert
magazine (page 36), wind clockwork mechanism,
set counter to "33" and make two blank expo-

far as it will go, make an automatic exposure
by briefly depressing key A of automatic ex-
posure device. Then relock magazine and turn
back counter D 3.

sures. Set reflecting system A 10 to exposure po-
sition (stop at black ring) and check whether the
double cross of the reticle and the microscopic
image are in sharp focus (page 30). Selector knob
D 12 must be in the position determined by cali-

/’ bration.

1. Obtain desired magnification (Table 7) by
means of objective, OPTOVAR and projective.
Insert light filter.

2. Correct image sharpness, reproduction of lu-

minous field stop and illumination of objec-
tive aperture,
As is usual with camera viewfinders, the field
covered by the reticle is somewhat smaller
than the one recorded on the film. In order not
to vignette the corners of the negative, open
the luminous field stop a little more.

3. Set knob D 8 to the desired exposure time. In
general, the automatic exposure device will
be used. In this case, set knob to "B". If the
film is exposed only partially, this indicates
that this knob had not properly engaged its

4. Make exposure

Table 13

Camera shutter

_

notch, or was not in "B" position.

When changing .over from instantaneous or
flash photographs to automatic exposure con-
trol, do not forget to set knob D 8 to "B".

For automatic exposures the exposure time
should not be shorter than about '4,—1 sec.
If it has to be shorter, reduce the intensity
of illumination for black-and-white film by de-
creasing the lamp voltage at the transformer,
and in the case of gas discharge lamps or col-
or film by inserting gray filters (Table 8).

For checking the exposure time:
Unlock magazine by turning it to the left as

Shutter release Knob D 8 Exposure
| set at
10==1/10
Button D 5 25==1/25 Instantaneous
50==1/50 exposure
Key B on auto-| 100-=1/100 sec
matic device
released by :
key O Time
Key T on exposure
automatic
- device B
Depress key A With automatic
on automatic device
device only selector knob
very briefly D12 in calibrated
position

In bright rooms, the eyepieces of the tube
should be protected againsl the lighl.

Before an automatic exposure is made, master
switch D 13 must be ON for about 5 minutes.
After an interruption of several days, itis advis-
able to operate the automatic device once or
twice before the first exposure. Residual char-
ges on the capacitor might otherwise lead to
underexposure of the first photograph. Pro-
ceed as described under 3 a.
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1 = Tube iris diaphragm for eliminating and
isolating certain portions of specimen.

2 = Knurled ring for focusing exit pupil of ob-
jective with the aid of auxiliary microscope
for conoscopic observation, consisting of
eyepiece and Amici-Bertrand lens.

3 = POL eyepiece

4 = Qperating and centering knob of Amici-
Bertrand lens

5 = Rotatable analyzer slide

6 = Compensator

7 = Centerable POL objective

8 = Rotary polarizing stage

9 = Rotatable swing-out polarizer

Work with polarized light

By the addition of suitable supplementary parts,
any PHOTOMICROSCOPE can be used as a
simple or complete polarizing microscope. With
few exceptions, the accessories and supplemen-
tary parts are the same as those used on other
Zeiss polarizing microscopes.

If a PHOTOMICROSCOPE is to be employed as
polarizing microscope, it must be equipped with
the following accessories:

1. Polarizer

2. Rotary polarizing stage

3. Analyzer

4. Polarizing tube with Bertrand lens or inclined
binocular tube POL.

Polarizer and analyzer as well as the tube, which
in this case is provided with grooves for insertion
of an oriented cross-hair eyepiece, must be mu-
tually aligned. This can only be done by means
of special adjustments.

In addition, all optical elements located between
polarizer and analyzer (condenser, objective, aux-
iliary lenses), must be strain-free. For quantita-
tive microscopy with polarized light, use the 1.3 2
POL condenser (46 52 63).

Since strain-free optical elements cannot be ob-
tained by normal mass production methods, it is
indispensable to use special strain-free conden-
sers and objectives as well as special objective
carriers (revolving nosepieces, holders for single
objectives) with telan lenses. In instruments with
a serial number of 52 292 and higher, all these
components are engraved in red and marked with
the letters "POL". If these conditions are fulfilled,
no noticeable depolarization phenomena which
would distort the interference patterns or colors
will oceur in the PHOTOMICROSCOPE POL —
neither in the viewing beam nor in the photogra-
phic beam.

A detailed description of the polarizing equipment
is given in the operating instructions G 40—540,
equipment for polarizing microscopy.
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Fluorescence microscopy

The PHOTOMICROSCOPE can also be used for
fluorescence microscopy with transmitted or with
incident light. A suitable light source is the HBO
200 W high-pressure mercury lamp in the lamp
housing of the multi-purpose microscope illumina-
tor attached to the special illuminating device (cf.
page 23). The coating of the mirrors in the illu-
minating path of the PHOTOMICROSCOPE is
such that they possess maximum reflectivity even
in the long-wave, ultraviolet region which is of
importance for the excitation of fluorescence.

The exciter filters are accommodated in the ex-
citer filter insert in the special illuminating de-
vice. If there is no such insert, the exciter filters
BG 3/4, BG 12/4, UG 5/3 and UG 1/3 must be
placed singly or in combination into the holder in
the substage diaphragm insert. — When vertical
illumination is being used, they are inserted with
their mounts into the filter receptacle E 7.

The barrier filters are mounted on three slides in
the barrier filter insert A 15. This insert can be
used on instruments with serial number 52 292 or
higher. It is introduced into the opening in the

tube head which is normally closed by the insert
A4,

For more details about fluorescence microscopy,
such as properties of filters and hints on their
use, as well as on the preparation of specimens,
see operating instructions G 40-215.
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