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for research and routine laboratory work
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ORTHOMAT Microscope Camera for

research and routine laboratory work

Fully automatic exposure control — even in dark field work, phase
conirast and fluorescent light. 3
Y

35 mm format.

Instant readiness for action.

Just the press of a button for each exposure.

Camera ready for instant use immediately after the exposure.

Practically unlimited exposure range from /100 sec. to long time
exposures for weakly fluorescent objects.

Exposure control adjustable individually to the characteristics of
each specimen; even objects covering only a very small part of
the image field are exposed exactly.

Automatic compensation of brightness changes in the object
during the exposure.

Ideal for serial exposures of changing objects.

Interchangeable magazines for black and white or colour photo-
graphy.

No interruption of microscopic observation by the exposure, so  “™
that the microscopist can concentrate entirely on the actual
® = registered trade mark obhservation work.
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The fully automatic ORTHOMAT® Microscope Camera can be
used in conjunction with any modern LEITZ microscope. Our
LABORLUX®, ORTHOLUX®, METALLUX® or PANPHOT® Micro-
scopes with built-in illumination are specially suitable for this
purpose. In conjunction with one of these stands the microscope
camera provides the opportunity to concentrate entirely on micro-
scopic observation, yet to record every important phase of ob-
servation photographically. The exposure range covering more
than five decimal powers meets all the requirements of photo-
micrography. Operation is surprisingly simple too. All the func-
tions necessary for taking a photomicrograph are triggered simply
by pressing the release button:

determining the correct exposure,

opening and closing the new type of vibration-free camera shutter
developed for the ORTHOMAT,

and fhrunsporfing the film through one frame for the next photo-
graph.

The degree of operational convenience is remarkable. For ex-
ample, a film magazine can be changed in only a few seconds
so that black and white and colour photographs of the same
object are possible without time-wasting interruptions. In addi-
tion, each film magazine has its own counter. Signal lamps
indicate the operational limits and function of the unit.

All these advantages make the ORTHOMAT Microscope Camera
an ideal instrument for the research worker whose time is too
valuable to waste on inconvenient exposure tests, corrections and
other work. However, in routine work, too, its advantages cannot
be overestimated. Due to its complete automation even operators
without any training in photomicrography will now be able to
produce high-quality photomicrographs in black-and-white or
colour at any time, rapidly, and economically.

The standard of reliability of the camera is very high even for
difficult photomicrographic subjects.

An interval timer is available for the photographic recording of
movements or changes in the microscopic subject; the intervals
at which it operates the ORTHOMAT microscope camera are
continuously variable from 1 second to several hours. For more
rapid picture sequences the interval timer can be coupled with
a cine-camera.

Optical design

The microscope camera consists of 3 basic units:
the camera attachment,
the electrical timing mechanism,

and a binocular observation tube with automatic interpupillary
distance adjustment and a beam-splitting prism.

The optical system incorporates two beam-splitters. By means
of this arrangement, 80% of the total light passes into the photo-
tube and 20% through the observation tube. In the camera a
further small part of the light is deflected through filters and
diaphragms to the multiplier. The unit is therefore always ready
to take photographs at any time without interrupting observation.
Due to the favourable division of the light path, providing about
2/3 of the entire light for the exposure, short exposure times are
possible and the intensity of light in the observation eyepiece tube
is still quite adequate in most cases for focusing and observation.
If the illumination, for instance in dark field or fluorescence, is
particularly weak, it is possible to observe with all of the available
light by switching in a totally reflecting prism which, however,
must be swung back out of the light path before taking the
picture. A point of particular importance is the automatic com-
pensation of the binocular tube. This ensures absolute sharp-
ness in the image both in the eyepiece and in the film plane for
all interpupillary distances.

Electrical principle

A photo-multiplier is used as a photo-electric cell. This multiplier
always receives a constant percentage of the total light; the
anode current of the photo-multiplier is therefore proportional
within very wide limits to the light reaching the film. The anode
current imitates the exposure process exactly and charges a ca-
pacitor; the weaker the light causing blackening of the film, the
lower the anode current; charging of the capacitor to a given
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and always constant voltage therefore takes correspondingly
longer. A gas-filled control valve initiates the discharge as soon
as the voltage of the capacitor reaches the prescribed value. This
excites a relay which terminates the exposure by means of
various switches. The shutter closes and the film is transported
through one frame.

Spectral sensitivity of the multiplier

Ideally, the spectral sensitivity of the multiplier should agree ex-
actly with that of the film used. This is, however, impracticable in
view of the many different types of film of varying spectral sen-
sitivity on the market. Practical experience shows, however, that
correct exposures can be obtained without additional corrections
by using a multiplier adjusted approximately to the average
value of spectral sensitivity of orthochromatic, panchromatic and
colour materials. As a result, in nearly all photographs taken
with the microscope camera, filters are automatically taken into
account. Only if interference filters and monochromatic glass
filters are used, several exposures at different exposure times will
be necessary.

Operating controls for film sensitivity
and exposure regulation

Film sensitivity

Even on a fully automatic instrument certain data have to be
provided. This includes setting the film speed, for which a range
of 6 to 1600 ASA (9-33 DIN) is available. An additional correc-
tions switch for the speed in ASA (or DIN) takes into account the
varying standards of individual manufacturers — black and white
film of course being also dependent on the development. Fine
corrections can be carried out with the switch marked “Fldchen-
anteil des Objektes” (Object Dark/Light Ratio). Each setting re-
presents half the distance between one and the next higher or
lower A.S. A. rating.




1. Integrating measurement

< | Human jejunum.

/| Azane. Objective Apo 25/0.65, 19x
Photograph: H. Kornmann,
Micro-Laboratory Leitz-Werke.

The entire image field is used for mea-
surement. The object fills the whole
area; the area occupied by the object
thus amounts to 100%. Set selector
switch to g 100%o.

Cancer pagurus L. (common crab),
chitinous tendon. Congo red in po-
larized light.

Photograph: H. Kornmann,
Micro-Laboratory Leitz-Werke.

The object fills about 65% of the image
field. As this is a photograph in po-
larized light with a dark background,
integrating measurement was used. Set
selector switch to D 70%. A similar pro-
cedure should be adopted for micro-
scopic specimens in bright field.

2. Detail measurement

Frog's blood, fluorochromed. Nuclei of
the erythrocytes red, stroma green.
Eosinophile Granula of the leucocytes
yellow. Compound stain with primuline,
acridine orange and pyronine fluochro-
mes.

Leitz fluorescence equipment with Or-
thomat, objective Fl. Oil 95/1.32, CT 18,
exposure time approx. 3 min., 700 x
Photograph: Dr. H. Eder,
Battelle-Institut e. V., Frankfurt.

Fig. 5 The smaller circle was used as a meas-
uring field. A blood cell is brought to
the inner circle by means of the
mechanical stage and the area of
the cell in proportion to this circle
estimated. As the object fills the entire
circle the object proportion is 100%o.

Detail measurement is also advisable
in the case of very small objects in a
bright field, as for example in the
adjacent illustration.

Particles of asbestos in sputum;
pneumoasbestosis,

fresh sputum (unstained).

Obijective Apo 63/0.95, 750 x
Photograph: Dr. E. Hain,

Fig. 6 Hamburg Hospital, Wintermoor.
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Exposure control

With objects distributed uniformly over the entire picture area the
avtomatic mechanism works as a genuine analogous computer. How-
ever, microscopic specimens frequently occupy only a small portion
of the image field. Due to the resultant uneven illumination the ana-
logy ceases to exist in one recept: If the multiplier measures the
overall brightness of the entire area like a photographic exposure
meter (integrating measurement), the exposure would be primarily
determined by the empty part of the field. This will be much brighter
or, in a dark field, darker than the part covered by the specimen.
The negatives would therefore be wrongly exposed.

In dark field particularly the conditions are very critical so that the
view was held for a long time that automation was out of the question
in this instance. By means of two additional operating controls these
difficulties have been solved very satisfactorily on the ORTHOMAT
Microscope Camera:

Diaphragm slide with 2 measuring diaphragms for integrating and
detail measurements

(A) Integrating measurement

The field of measurement in this case is the whole image area. This
is the method most frequently used, particularly for histological and
botanical sections and for metallurgical purposes and phase contrast.

(B) Detail measurement

A central circular opening is used as measuring range, covering about
1% of the image field area. This makes it possible:

a) to exclude the effect of the surrounding area in dark field
b) to bring out important detail if image contrast is very high.

Selector switch “Object Dark/Light Ratio”

This switch, which takes into account the area covered by the object,
adapts the automatic mechanism readily to the various object sizes
in conjunction with the corresponding measuring diaphragm. The cor-
rection possibilities are so finely graded that each object can be
covered with sufficient accuracy, regardless of whether it fills the
entire image area or only a small fraction of it. It is even possible to
expose point-like objects exactly in a dark field.

Further operating controls
and indicator lamps

are arranged on the front panel of the automatic electrical unit. In
addition to the two switches for film speed selection and object dark/
light ratio, this also includes coloured buttons for release, interrup-
tion and exposure times below 100 sec. A foot switch or a variable
timer-interval may be used instead of the push-button release. By
means of a special trial exposure switch it is possible to estimate or
measure the exposure time without exposing the film.

In general, exposures of /100 sec. as the lower limit will be satisfactory
for photographs of living specimens. Provision is, however, made for
connecting up flash equipment which is synchronized with the shutter
by means of the automatic mechanism. Neutral density filters in con-
junction with the trial exposure switch are used to determine the cor-
rect intensitiy of light.

The microscopist is always informed of every operating phase of the
automatic mechanism by means of a number of signal lamps, some
of them coloured, which indicate when the end of film is reached,
the unit is not yet ready for use or the shutter is open etc. For some
functions these visual signals are also coupled with an automatic
release lock to prevent faulty exposures. All these features on the
microscope camera ensure the utmost operational reliability.

Fig. 7

Fig. 8
Fig. 9
Fig. 10

Fig. 8
Muscle, dog. Objective Apo Oil 60/1.32. 320 x
Photograph: H. Kornmann, Micro-Laboratory Leitz-Werke.
Sternum puncture. Objective FI Oil 95/1.32. 550 x
Alloy Ag Cu Cd Sn quenched in water at 600°. 100 x

Alloy Ag Cu Cd Sn quenched in water at 500°. 70 x
Photographs 8-10: K. Steinbach,
Micro-Laboratory Leitz-Werke.
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Fig.11 Dark field

Dark field photographs with the OR-
THOMAT Microscope Camera present
no difficulties, regardless of whether
objects covering a larger or very small
area are involved. In all cases the
effect of the surrounding field can be
eliminated.

Leucandra aspere (lime sponge) star-
shaped calcite needles. Obijective
10/0.25, yellow-green filter, 130 x. Photo-
graph: K. Steinbach, Micro-Laboratory
Leitz-Werke.
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Fig.12 Positive phase contrast
Photomicrography with phase contrast
is the same as in normal bright field.
The “Object Dark/Light Ratio” switch
takes into account varying sizes of the
objects.

Peripheral blood of a newly born child,
immature monocyte (specimen in vivo).
Obijective Pv Apo Oil 90/1.15, yellow-
green filter, 920 x. Photograph: Dr.Rind,
University Children’s Clinic, GieBBen.

Fig.13 Polarization

Depending on size and condition of
the object, photographs in polarized
light have to be treated exactly like
bright or dark field photographs. The
microscopist decides after brief inspec-
tion whether to use the integrating or
detail measurement method. In conjunc-
tion with the “Object Dark/Light Ratio”
switch each photograph can be exactly
exposed.

Cholesteryl propionate (melted spe-
cimen). Objective 10/0.25, yellow-green
filter, 40x. Photograph: K. Steinbach,
Micro-Laboratory Leitz-Werke.
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