


This catalogue provides a short but comprehensive guide to the range of Olympus microscopes 
available from Gallenkamp. · 

A leading microscopist Mr PC Robinson, Department of Ceramic Technology, North Stafford
shire Polytechnic, has provided guidance notes on the selection of equipment. These notes we 
are sure will help both the experienced microscopist and the newcomer to the subject. 

If further assistance in selecting equipment is required we recommend that you contact our 
Olympus Department at the Gallenkamp London office. 
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CHOICE OF MICROSCOPICAL EQUIPMENT 

Light microscopy offers such a wide range of 
techniques of observation that almost any specimen 
can be examined to advantage. This versatility can 
cause problems in deciding what is the best combina
tion of equipment for a given laboratory. 
lt may not be easy to define current microscopical 
needs, and future requirements must be a matter of 
speculation. However, given the right choice of 
microscope stand in the first place, it is possible to 
add extra facilities when they are needed. A second 
consideration is that it is not always possible to 
acquire higher quality or more versatile accessories 
once some equipment is already in the laboratory. 
This is no justification for requesting the most 
complete and elaborate microscope systems at the 
start, but one should be optimistic when making an 
initial selection. 
Some simplification of decisions is made possible by 
considering in turn the vital aspects of microscopy. 

Magnification is necessary so that the cells in the 
retina of the eye can distinguish fine detail in the 
image. The principal factors are the objective and the 
eyepiece magnifications. Changes in magnification 
are usually made by exchanging objectives, so the 
steps between objective magnifications should not 
be too great. Thought might be given, for instance, to 
whether a 20 x objective between 1 Ox and 40 x 
would not get more use than a 1 00 x objective. 
In order to give total magnifications in smaller steps 
than those given by the objective -eyepiece combina
tions, intermediate magnification changers can vary 
magnifications by 1 x , 1 ·25 x and 1 ·5 x . This 
facility is helpful in getting specimen features to fit 
photographic formats. 
Very low power objectives are of great value in survey 
work and can help to extend microscopic work into 
the photo macrographic range. 

Resolving power of an optical system is its ability 
to reproduce in the image fine detail existing in the 
specimen. This depends on the numerical aperture 
(N.A.) of the objective and the wavelength of light. 
and as represented by the least separation of two 
distinguishable points is <l:.!~ 

N.A. 

Two other image parameters vary with N.A. in that 
as N.A. increases, depth of field decreases and image 
brightness increases-the latter is a vital considera 
tion for fluorescence work. 

Contrast is variation of intensity and or colour in the 
image sufficient for the eye -brain combination to 
interpret features on the image. 
Contrast may be induced by killing and staining 
sections of specimens, improved by adjustments of 
the illumination of the specimen and by more 
complex light-manipulation methods, such as phase 
contrast, dark ground, fluorescence, differential 
interference contrast (DIC) or polarisation . 
These are discussed on page 26. 

Stand selection is logically made after the choice 
of optical equipment. The simplest stands, .of the 
Lister type, with a straight tube which may be 
inclined for viewing comfort offer the essential 
facilities at modest cost. They seldom offer many · 
contrast techniques . Photomicrography is not easy 
because the weight of the camera equipment is liable 
to move the tube downwards on the coarse focus 
mechanism. 

The 'modern' stand has inclined eyetubes, a 
binocular or trinocular head, a stage which is always 
horizontal and which is moved to provide focusing of 
the specimen. The choice of light sources and con
trast techniques becomes wider, and camera 
equipment is carried securely on the stand. 
A relative newcomer to the ranks of stands is the 
inverted tissue culture design. The stage accommo
dates a range of specimen containers from standard 
slides to flasks and dishes. These are examined from 
below using objectives corrected for viewing 
through thicknesses of the order of 1 mm of glass. 
There should be no restriction on the range of contrast 
techniques available for use on such stands. Since 
the specimens are alive and unstained, these methods 
will be needed. 

Decisions which must be taken before selecting a 
stand include making a choice of:-

(1) Contrast techniques. If any, either singly or in 
combination. The latter is possible only on the more 
elaborate stands, while the simplest of stands permit 
bright field only. 

(2) Light sources. Where higher outputs are 
essential e.g. when contrast techniques are used, 
and are desirable to reduce exposure times in 
photomicrography, small, high intensity and uneven 
light sources such as filaments are used. The surface 
of a collector lens immediately in front of the source 
is imaged by the condenser in the specimen plane, 
while the collector lens can be adjusted to focus an 
image of the filament in the aperture iris (where its 
irregularities are not seen on the specimen). The 
advantages of this (Kohler) illumination are that 
higher intensity sources can be utilised to full effect. 
and when adjusted properly improve the contrast of 
'difficult' specimens. 
Spectral output is important when choosing a 
source for fluorescence. 
Simpler illuminating systems use an opal bulb 
envelope or a finely ground glass screen as a source 
which is imaged by the condenser in the specimen 
plane. Such source-focused systems give even, but 
fairly low intensity illumination at low cost. 

(3) Condenser which focuses light on to the 
specimen, and unless this is done in a highly 
corrected and controlled way image quality will suffer. 

The condenser should w ovide :-
(a) even illumination of the field of view of each 
objective- in a range of magn"ification from 1 ·3 x 
to 1 OO x this requires some change of condensers 
or use of auxiliary le.nses. 
(b) control of the area illuminated (the illuminated 
field) to match the field view of each objective. This 
is done by using the condenser to project an image 
of an iris diaphragm (the illuminated field iris) on to 
the specimen. 
(c) control over convergence of light on to the 
specimen to match the collecting angle of the 
objective in use. 

(4) Choice of Objectives- see page 22 and 23 

(5) Choice of Eyepieces- see page 22 and 24 

(6) Photomicrographic Equipment Req.uire
ments-see pages 28 to 32 
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MICROSCOPES FOR STUDENT USE 

MJA-500-F OLYMPUS MICROSCOPE Model 
HSC. A microscope for advanced work with 
coarse and fine focus, three -place revolving nose
piece and racking substage. Coarse focus tension 
control and focus limit stop. With achromatic 
objectives 4 x , 10 x and 40 x , Huygenian eyepiece 
10 x and Abbe condenser. Complete with soft 
plastics cover, blue filter and plastics carrying case. 

ACCESSORIES 
MMW-850-P Attachable mechanical stage FM-2, 
range of movement 50 x 25 mm. Vernier scales 
reading to 0.1 mm 
MMV-520-B Illuminator LSK-2 220-240V a.c. or 
d .c. 20W with 2 spare bulbs 
MMV-570-010J Spare lamp bulb, 20W 

MMW-850-P Attachable mechanical stage FM -2, 
range of movement 50 x 25 mm. Vernier scales 
reading to 0 ·1 mm 
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MJA-200-G OLYMPUS MICROSCOPE Model 
MIC. A simple microscope for junior use. Magnifi 
cations 40 x , 75 x , 150 x and 300 x . Magnification 
is changed by turning a knob. Lowest power is 
achieved by unscrewing lower objective lens. All 
components fi rmly fixed in place. Focus limit stop 
protects slides. Complete with mirror and in plastics 
carrying case. 

ACCESSORY 
M MV-560-T Illuminator LSK-3, 220 -240V a.c or 
d.c. 20W with 2 spare bulbs 
M MV -570-01 OJ Spare lamp bulb, 20W 

MJA-550-0 OLYMPUS PHASE CONTRAST 
MICROSCOPE Model HSC phase. A micro 
scope based on the HSC, detailed above, bat giving 
phase contrast observation at 400 x magnification 
as well as bright field at magnifications 40 x , 1 00 x 
and 400 x . With achromatic objectives 4 x and 1 0 x , 
achromatic phase contrast objective 40 x , Huygenian 
eyepiece 10 x , phase condenser 40 x , annulus and 
centring telescope. Complete with soft plastics 
cover, green filter and plastics carrying case . ... 

ACCESSORIES 
MJK-734-502E Annulusfor10 x 
MJ K-734-504A Annulus for 20 x 
Phase Objectives see MMS-480 page 23 
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CH SERIES MICROSCOPES 

Common features of the CH series 

~ large base with built-in hand rests 

~ Coaxial and fine focus controls 

~ Tensioning device on the coarse 

adjustment 

~ Fine focus over the entire coarse 

focus range of 30 mm 

~ Focusable condenser 

~ large plain stage drilled to accept a 

range of mechanical stages 

~ Four position nosepiece of similar 

design to that used in the BH Series 

~ Interchangeable heads 

~ Wide range of accessories (see system 

chart) 

The CH series of microscopes is designed to meet the 
requirements of educational and industrial users. The 
system, which is modular in design, is complementary 
to the BH routine/ research system and shares many 
accessories with the B H range. 

The CH series comprises three basic stands CHC, 
CHB and CHA which vary only in the illumination 
systems employed. 

CH C base accepts a pivoted mirror. Standard outfits 
have a plain stage and monocular head. 

CH B has a built -in 240V 20W tungsten lamp with 
sliding dimmer control., 

CHA has a 6V 1 OW quartz iodine lamp with built-in 
transformer and sliding dimmer control. 

The standard CH B and CHA outfits have attachable 
mechanical stages, binocular heads, spare bulbs, blue 
filter and dust cover. 

We offer standard outfits which we find are most 
commonly called tor by customers and these are 
detailed in the following specifications. Where the 
standard outfits do not meet your specific require
ments, outfits can be built by referring to the system 
chart and the list of components. 
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CH SERIES MICROSCOPES 

Optical elements as shown in table. 

Gallenkamp Olympus 
Cat. No. Model Eyepiece Achromatic Objectives 

MJF-700-Y CHC001 WF10 x 4 X , 1 0 X , S40 X 

MJF-740-D CHC002 WF10 x 1 0 X , S40 X , S 1 00 X 

MJF-780-V CHC003 WF10 x 4 x , 10 x , S40 x , S100 x 

MJF-900-P CHB213 WF1 Ox pair 4 X , 1 0 X , S40 X , 1 00 X 

MJF-930-R CHA213 WF10 x pair 4 X , 1 0 X , S40 X , 1 00 X 

SPARE PARTS 

MJ F-950-030R Spare lamp bulb, 20W for CH 8213 

MJF-950-070F Spare lamp bulb, 1 OWfor CHA213 

,._ 
• 

CH·M045 
Monocular tube (45° ) 

..........._ BH -8145 
~Binocular tube (45" ) 

• 
BH-POL BH-DA BH-MA 
Polarizing filter set D rawing attachment Vertical illuminator 

T ··•,•••~ ll!llb~·~· • • • 
I. BH-LHM 

[ 

-

. . Lamp house 

BH·LSHM 
Halogen lamp house 

Condenser 

Abbe 

Abbe 

Abbe 

Abbe 

Abbe 

CHA-F 

'----------------------t .. .-1 CHB-F 
BH -SRG ·'· 
Circu lar ro tatab le 
stage graduated 

-·~ 
CH -MVR CH-MVL 
Attachable m echanica l Attachable m echanical 
stage with right -hand stage with left -hand 
low drive controls low drive controls ...._..;,. -~ ... .. - :::: :::. 

111111 '!!!'' . . ~ .-._ __________ _. ______ ~----· 
BH-PC CH-PC DC-W DC-0 CH-CD 
Abbe phase contrast Simple phase cont ras t Immersion dark f ield Dry dark field Abbe condenser 

Stages 

Plain 

Plain 

Plain 

Attachable 
mechanical 

Attachable 
mechanical 

turret cordenser condenser condenser condense r wdh filt: mo-{unt f= ~~ ~~~;; F~~ --=- ,..:. .ii. .::. CH -OS ........_ .. _ Darkf1eld 

··----.. ·---,_•_•_··~~~~~~~~~~~~~~~~~~~~-·---c,:__""_a'_"......Joo .. ----~ ,.IL ... .-

lllmCH -LSK .f cH -MM .. "'T" Substage illuminaw ,, Mo no• ! • iiil 
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STANDS 
MJK-100-G 

MJK-130-Y 

MJK-170-D 

HEADS 
MJK-290-E 
MKF-250-010W 

MKF-290-010R 

STAGES 
MJK-480-S 

MJK-500-U 

CHA-F 

CHB - F 

CHC- F 

CH -M045 
BH - Bi45 

BH-Tr45 

CH - MV 

CH-MVL 

LIGHT SOURCES 
MJK-910-E CH - LSK 

MJK-950-W CH - MM 

CONDENSERS 
MJK-670-J CH -CD 

MJK-700-E CH-DF 

MJK-730-G CH-PC 

ACCESSORIES 
MJK-734-502E CH-1 0-RS 
MJK-734-504A CH -20-RS 
MJ K-734-508P CH-40-RS 

CH - PB-A 
MJF-790-502N CHC-WSC 

Microscope stand comprising base with built- in 
6V 1 OW low voltage variable intensity 
illumination system. Limb with coaxial coarse 
and fine focus adjustment. Fine adjustment 
graduated in 2 ~m divisions working over 
30 mm. Focusing condenser mount plain 
stage and four position objective turret. 
Microscope stand, as MJK-1 00-G but with 
240V 20W illuminator with electronic dimming 
control. 
Microscope stand as MJK-1 00-G but with plain 
base only. 

Monocular head, rotatable inclined at 45 °. 
Binocular head, with adjustable interpupillary 
distance and tube length compensation facility. 
Inclined at45 °. 
Trinocular head, with adjustable interpupillary 
distance and tube length compensation facili ty. 
Incorporates light selector control giving 100% 
to the eyepieces or 80% to the camera and 20% 
to the eyepieces. Binocular eyepieces inclined 
at45 °. 

Mechanical stage, with low positioned coaxial 
controls for right hand operation . 
Mechanical stage, as MJ K-480-S but for left 
hand operation . 

Attachable mains illuminator with 240V 20W 
lamp. For use with CH C base. 
Mirror, for use with CHC base. 

Condenser, Abbe type, 1 ·25 N.A. with iris 
diaphragm and plug-in filter. 
Dark field stop. 

Condenser, simple phase contrast type with 
green filter. Accepts push-in phase annuli. 

Annulus for 1 Ox objective for CH-PC. 
Annulus for 20 x objective for CH- PC. 
Annulusfor40 x objectiveforCH-PC. 
Phase contrast outfit. 
Wooden case for Model CHC. 

MJ F-950-502C CHA/B-WSC Wooden case for Models CHAand CHB . 

Requires lamp bulb 
MJF-950-070F 

Requires lamp bulb 
MJF-950-030R 

Will accept but does 
not include mirror 
CH-MM or lamp 
CH-LSK 

30 ° Heads are 
available see MKF-
250-0300 page 8 
30° Heads are 
available see MKF-
290-030L page 9 

Can be used w ith lamp 
LSD see MMV~600-H 
pa9e20 

For use with 
condenser CH -CD 
BH-PC can be used 
see MKF-900-E 
page 9 

Details on application 
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BH SERIES SYSTEM MICROSCOPES 

A modular series providing outfits suitable for routine 
and research applications. The BH Series micro
scopes have been designed to offer the widest 
possible choice of specification to the user, as well as 
many new design features, all at reasonable cost. 

There are three basic models available for normal 
transmitted light purposes, the B HA, BH B and B H C, 
and the principal differences are listed below. 

In order to select a suitable outfit, the user can either 
choose one of the standard outfits shown on page 7 
plus any of the accessories listed or choose compo
nents from the system chart on page 8. Specifications 
are given in number sequence on page 8 and optics 
can be chosen from the lists on pages 23 and 24 . 
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BHA This is the research vers ion with the special 
feature of an interchangeable 5-position·nosepiece, 
allowing rapid interchange of different sets of 
objectives, a feature specially useful where a variety 
of contrast techniques is to be used. The BHA has 
also an interchangeable lamp house for a 6V 30W 
lamp working from a built - in transformer. 

B H B Varies from the B HA in t~at the nosepiece is 
not interchangeable. 

BHC Has a simplified lighting unit with a 6V 15W 
source with restricted numerical aperture. Ideal as a 
routine microscope but not recommended where the 
use of contrast techniques or objectives of high N.A. 
is envisaged. 

Stand 
The common stand fo·r the BH series has coaxial 
coarse and fine focus controls which operate over a 
40 mm vertical travel. The coarse control has an 
adjustable limit stop . Fine focus is graduated in 2 1-1m 
steps. Also incorporated are field iris diaphram, 
Kohler type illumination and transformer as well as 
ring condenser mount with centring screws and 32 
mm rack focus mechanism. The stand has an enamel 
finish and is supplied packed with mains lead, fuses, 
blue filter, immersion oil and plastics cover. 



Observation Tubes 
A unique coating process for the prisms in the 
observation tubes reduces light loss to a negligible 
amount, giving twice the light transmi.ssion of con 
ventional observation tubes. 
Interpupillary distance adjustment from 53 mm to 
72 mm and a dioptre adjustment ring is provided on 
both eyepiece tubes to maintain parfocality at 
different interpupillary distances (Tube length 
correction). 
A light path selector lever, on trinocular head models, 
directs either 1 00% of the light to the observer or 80% 
to the phototube and 20% to the observer. 
A circular dovetail mount permits interchange of 
observation tubes with ease. 
The maximum field number of the standard observa 
tion tubes is 21 but Olympus offer a Super wide 
observation tube with a field number of 29. Standard 
outfits have heads inclined at 45 °. Heads inclined at 
30 ° are also available. 

Stage 
The standard stage is a large, graduated, square 
mechanical stage, 142 mm x 140 mm on dovetail 
stage bracket, and large coaxial low drive controls on 
the right hand side . 
The traversing area is 52 mm x 76 mm. Traversing 
movements are on ball guides, with verniers reading 
to 0 ·1 mm. 
Large specimen holder, capable of accepting two 
26 mm x 76 mm specimen slides simultaneously, is 
removable to obtain a large unobstructed stage 
surface. 
The horizontal dovetail mount facility permits easy 
interchange of optional stages in accordance with 
various observation methods. 

Standard Outfits 

Gallenkamp Olympus 

Focusing Adjustment 
The coarse and fine focusing knobs are coaxial and 
are designed to share a common guide -way to give 
even movement throughout the whole 40 mm range. 
The fine focusing adjustment is graduated in mini
mum increments of 2 IJm and incorporates special 
reduction gears for smooth operation and reliability. 
There is an adjustable prefocus stop provided to 
prevent problems of contact with the specimen and to 
simplify focusing at high magnifications. The lever is 
locked after coarse focus has been accomplished. 
This prevents further upward travel of the stage and 
automatically provides a limiting stop when the 
stage is lowered and then raised again. This does not 
restrict fine focusing as it incorporates a slipping 
clutch to prevent damage. 
A tension adjustment ring is provided next to the 
right hand coarse adjustment knob. With this device 
the stiffness of the coarse focus is easily adjustable to 
suit operator preference. 

Revolving Nosepiece 
Quintuple revolving nosepiece on ball races with 
dustproof carrier. Smooth rotation maintains par
centrality of all objectives. The click stop is positive 
in action , so that each objective comes to common 
centre when rotated into the working position. 
A dovetail sl ide in the stand of the model BHA per
mits easy interchange of the nosepiece when more 
than one set of objectives is to be used. 

Cat. No. Model Eyepieces Objectives Condenser Head 

MKC-250-J BHC211 BiHEPWF10 x 

MKC-290-E BHC411 Bi HEPWF1 Ox 

MKC-320-W 

MKC-400-F 

MKC-440-A 

MKC-480-S 

MKC-520-G 

MKC-600-M 

MKC-640-H 

MKC-680-C 

MKC-720-N 

BHC411 S 

BHB211 

BHB411 

BHB213 

BHB413 

BHA211 

BHA411 

BHA213 

BHA413 

FK3.3 x 
Bi HEPWF10 x 
FK3.3 x 
Bi HEPWF10 x 

Bi HEPWF10 x 
FK3.3 x 
Bi HEPWF10 x 

Bi HEPWF10 x 
FK3.3 x 
Bi HEPWF10 x 

Bi HEPWF10 x 
FK3.3 x 
Bi HEPWF10 x 

Bi HEPWF10 x 
FK3.3 x 

Achromats4 x , 1 Ox , S40 x , 
S100 x Abbe Binocular 
Achromats4 x , 10 x , S40 x , 
S100 x Abbe Trinocular 
Achromats-semi flat 4 x , 1 G x , 
S40 x ,S100 x Abbe Trinocular 
Achromats4 x , 1 Ox , S40 x , 
S100 x Abbe Binocular 
Achromats4 x , 1 Ox , S40 x , 
S100 x Abbe Trinocular 
Planachromats 4 x , 1 0 x , 
S40 x , S100 x Abbe Binocular 
Planachromats 4 x , 1 0 x , 
S40 x , S100 x Abbe Trinocular 
Achromats4 x , 1 Ox , S40 x , 
S100 x Abbe Binocular 
Achromats4 x , 10 x , S40 x , 
S100 x Abbe Trinocular 
Planachromats 4 x , 1 0 x , 
S20 x , S40 x , S100 x Aplanatic Binocular 
Planachromats 4 x , 1 0 x , 
S20 X , S40 X , S 1 00 X Aplanatic Trinocular 
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BH SERIES MICROSCOPES 
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The following list of components, when used in conjunction with the system chart can be used to build up a 
complete 8 H outfit to meet any special requirement not covered by the outfits on page 7. 

STANDS 
MKE-300-0 BHA-F 

M KE-320-5028 BH-RE 
MKE-370-N BHB-F 

MKE-410-B BHC-F 

M KE-430-504F LS-15 

LIGHT SOURCES 
MKE-650-D BH-LH 

M KE-660-01 00 LS-30 
MKE-700-H BH-LSH 

MKE-720-506H 
MKE-820-Y BH-LSF 

M KE-840-5020 

HEADS 
M KF-250-01 OW BH-Bi45 

MKF-250-0300 BH-Bi30 
MKF-290-010R BH -Tr45 

8 

Microscope stand with high/ low aperture 
selector. The nosepiece and stage are both 
attached by means of dovetail carriers. 
Quintuple revolving nosepiece. 
As 8 HA- F but with non-removable quintuple 
revolving nosepiece. 
Similar in specification to B H 8- F but with 
Kohlertype illumination without aperture selector 
and housing an integrai15W 6V light source. 
Lamp bulb 15W 6V. 

Lamphouse for 30W 6V bulb. 

Lamp bulb 30W 6V. 
Tungsten halogen light source 1 OOW 12V with 
separate transformer. For 220-240V a.c. single 
phase supplies. 
Spare tungsten halogen lamp 1 OOW 12V. 
Fluorescence light source, 50W, with separate 
control unit, includes focusing condenser lens. 
Spare 50W high pressure mercury discharge tube. 

Binocular head inclined at 45 a . 

As above but 30 ° inclination. 
As 8 H- Bi but with extra photo tube and two 
position selector lever. Binocular tubes inclined 
at 45°. 

Requires nosepiece, 
lamphouse and bulb 
LS-30. 

Requires lamp_house 
and bulb LS-30. 
Requires but does not 
include bulb LS-15. 

For use with B HA-For 
BHB-F. Requires bulb 
LS-30. 

For use with stands 
BHA-Fand BHB-F. 

For use with stands 
BHA- F and BHB-F. 

Requires pair of 
eyepieces. 

Requires pair of 
eyepieces and photo 
eyepiece. 



MKF-290-030l BH -Tr30 

MKF-350-R 

STAGES 
MKF-600-F 

MKF-630-H 
MKF-680-S 

CONDENSERS 
MKF-800-M 

MKF-820-V 

MKF-840-H 

MKF-860-0 

MKF-880-C 

MKF-900-E 

BH-PT 

BH -SV 

BH-SVL 

BH -SH 

BH-CD 

BH-AAC 

BH-ULC 

BH-DCW 

BH-DCD 

BH-PC 

As BH-Tr45 but 30 ° inclination. 

Vertical monocular photo tube. 

Mechanical stage 142 x 140 mm with low 
right hand positioned coaxial controls. Vernier 
reading to 0.1 mm. Traverse area 52 x 76 mm. 

As above but with left hand controls. 

Mechanical stage 135 x 134 mm with twin 
coaxial controls level with stage. Traverse area 
44 x 76 mm. The stage is rotatable through 110°. 

Abbe condenser max. N.A. 1 ·25. 

Achromatic / aplanatic condenser, incorporating 
oblique illumination feature, N.A. 1 ·40 oil, 0 ·95 
dry. 

Ultra low power single element condenser 
N.A.0 ·1. 
Immersion dark field condenser N .A. 1 ·40 -1 ·20 
oil. 
Dark field condenser N.A. 0 ·92-0 ·80 dry. 

Phase contrast condenser, Abbe type. N.A. 1 ·25 
with set of rotating annuli and aperture diaphragm 
complete with green filter and locking wrench. 

ACCESSORIES AND ATTACHMENTS 
MKH-210-504F AH -CA 

MKH-210-516V AH-FA 

MKH-210-528X BH-FA 

MKH-220-512W BH-MPS 

MKH-220-518K BH-SPS 

MKH-220-530U BH-DO 

Magnification changer with magnification of 
1 x , 1 ·25 x , 1·5 x and a Bertrand lens. 

Barrier filter turret. Filters Y 495.0515 and R61 0 
plus L.420 and AFC on separate slide. 

Simple filter attachment. 

Projection screen, 155 mm diameter. 

High resolution projection screen with oscillating 
screen. 
Dual observation outfit with illuminated 
moveable pointer in red or green of variable 
intensity. 
For 220-240V a.c. single phase supply. 

M KH-220-544J 6V 1 OW CE Spare bulb for above. 

MKH-230-510T BH-MA 

MKH-230-540K BH-M - LSH 

MKH-240-508W BH-PO 

MKH-240-520J BH-NIC 

MKH-240-5400 BH-RFL 

MKH-240-560U BH-DA 

MKE-320-5400 BH-WSC 

Metallurgical illuminator. Complete with 
lamphouse and 15W bulb. 

Tungsten halogen light source, 12V 50W.For 
220-240V a.c. supply. 

Simple polariser and analyser set for qualitative 
examination of bi - refringent material. 

Differential interference contrast (Nomarski) 
outfit . 
Incident fluorescence outfit. 

Drawing attachment. 

Storage cabinet. 

Requires photo 
eyepieces. 

For use with 
achromat objectives. 

For use with Plan 
achromats, fluorites 
and apochromats. 
For use with objectives 
1·3 x and2 x . 
For use with objectives 
1 Ox to 1 OO x . 
For use with objectives 
1 Ox to 40 x . 

Can be used with 
Vanoxseepage 10. 

Also fits model Vanox. 
For building 
transmitted light 
fluorescence outfit. 
For building simple 
trpnsmitted light 
fluorescence outfit. 
Requires photo 
eyepieces. 

Spare bulb see 
MKE-430-504F. 
Requires metallurgical 
objectives. Please ask 
for details . 
For use with B H- MA 

For detai Is see page 27. 

For details see page 27 . 
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VANOX RESEARCH MICROSCOPE 

..,. Large stand designed for 
photomicrography 

..,. Modular design - wide range of 
interchangeable accessories 

..,. Controls placed for maximum 
comfort to operator 

..,. High quality planachromatic 
objectives 

..,. Kohler illumination at all 
magnifications 

A modular microscope system based on modern 
design and ma nufacturing techniques. A wi de rang e 
of intercha ngeab le accessories is available to enable 
the microscope to be modified or elaborated quickly 
and easily as required . 

STAND 
The basic stand is supplied wi th a quintuple, inter
changeable nosepiece, a head with a three-posi tion 
viewing system for combined direct viewi ng and 
photographic work, coarse and fin e coa xia l fo cus ing 
co ntrols graduated in 1 ~m di vis ions and a 30W 
tungsten illuminator. 

STAGES 
A mechanical stage with low-level controls is 
supplied as standard. This stage measures 170 mm x 
172 mm and has vertical and horizontal move ments 
of 52 mm and 76 mm with vernier sca les adjustment 
reading to 0 ·1 mm . The specimen holder ca n be 
removed to give a plain stage. This stag e is rotatable 
t hrough 270 ". 

Other stages available incl ude a mechanical stag e 
with horizontal controls, fully rotatable and a circular 
rota tab le polarising stage. 

OBJECTIVES 
High quality planachromatic objecti ves are suppli ed 
with th e sta ndard outfit but a large range of fluorite , 
apochromatic and planapochromatic obj ectives is 
also available. See page 23. 

EYEPIECES 
High eyepoi nt wide fi eld 10 / eyepi eces are suppli ed 
wi th t he standard outfit. For photomicrographic work 
there are specia ll y corrected photographic eyepi eces 
and field of view eyepieces for various formats. 

TRANSMITTED LIGHT SYSTEM 
Koh ler i llumination is provi ded for the enti re range of 
objectives from 4 / to 1 00 / by a system incorpor 
at ing a reversib le auxiliary lens assembl y and an 
achromatic / ap lanat ic condenser. The stand ard light 
source is a 6V 30W tun gsten lamp opera ted by a 
built-in control and in a wel l ve ntilated ce ntring 
housing. Oth er interchangeable sources are avai lable. 
Obj ect ives are full y i llu mi nated wi th out un evenness, 
regardless of numerica l aperture. A spec ial co ndenser 
wi th swi ng -ou t lens is avai lab le for ultra low power 
objectives 1 3 )".. and 2 :-- . 
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..,. Focusing of photomicro camera 
through binocular head 

..,. Wide range of photomicrographic 
assemblies possible 

MKU-350- F OLYMPUS MICROSCOPE, 
VAN OX, as speci fi ed comprisi ng : 
Main sta nd wi th combi nation binocu lar and photo 
head, quintuple nosepiece and mec hani ca l stage 
wi th insert plate. 

A chromati c/aplanati c condenser. 
Plan achromatic objectives 4 / , 1 0 / , S20 ,< , S40 ,<, 
S1 00 · . 

Auxiliary lens system wi th iris diap hragm. 
Colour filters. 
Tun gsten i llumination system wi th built-in co ntrol s, 
heat f ilters an d spare lamp. 
Immersio n oi l. 
Plastics dust cover, instructions and accesso ry 
storage box. For 220 -240V a.c. si ng le phase suppl ies. 
Quotation s fo r accessories for Vanox are available on 
request. 
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VAN OX 
PHOTOMICROGRAPHIC OUTFITS 

For routine or research photomicrography the Vanox 
microscope can be used directly with the Olympus 
PM -1 0 system on page 30 and with an OM-2 system 
similar to that on page 32 . The PM -10 system is 
available with camera backs ranging from 35 mm 
format to 4 " x 5 " adapters in both manual and 
automatic systems. 

Th e manual system works in conjunction, if required, 
with the EM M -7 exposure meter, which is described 
on page 32. This meter also has colour temperature 
measuring facility. 

Th e automatic versions determine correct exposure 
tim e and , for 35 mm format, advance the film after 
each exposure. The built-in CdS meter controls the 
exposure between 1 / 100 sec and 32 minutes for film 
of speeds between 6 -3000 ASA. 

A very useful feature of the PM -10 system is the data 
imprinting back which is standard and allows the 
user to imprint data such as symbols, numbers and 
letters on th e film . 

If any PM -10 mode l is to be used solely with the 
Vanox thi s should be stipul ated in the order, so that 
unnecessary items may be omitted, thu s effect ing a 
pri ce sav ing . At th e same tim e it is necessary to order 
th e specia l f ie ld of view eyepieces described. The 
choice wi ll depend on th e format of camera to be 
used. Al so required are photo eyepieces see page 24. 

Gallenhamp 
Cat. No. Format 

M K U -390-A 35 mm 

MKU-395-0 4 " X 5 " 

Description 

Field of view Must be 
WF1 OX -35 used with 
with focusing WFlOXAH. 
eye lens and 
format 
graticule . 

Field of view 
WF1 OX -4 x 
5 " with 
focusing eye 
lens and 
format 
graticule . 

Must be 
used with 
WF10XAH. 

MKU-405-C 3-1- " x 4-1- " Fie ld of view Must be 
*POLAROID WF1 OX - P used with 

MKU-410-C ALL 

with focusing WF1 OXAH. 
eye lens and 
format 
graticule . 

Fi eld of view 
WF10X -AH 
Matchi ng 
eyepiece for 
fi eld of view 
eyepieces. 

Required to 
pair with 
WF1 OX 35, 
P, and 
4 " X 5 " 
eyepi ece. 

*POLAROID is a trade mark regi stered by th e Pola
roid Corporation, Cambridg e, Mass., USA. 
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CK SERIES ROUTINE INVERTED MICROSCOPES 

Simplified microscopes for routine 
examination of tissue cultures and 
living protozoa, in bottles, dishes, 
plates, tubes and flasks . 

..,.. Focusing mechanism is 
independent of stage, 
allowing relatively heavy 
specimens to be placed 
on the stage without loss 
of focus 

..,.. Convenient positioning 
of controls for easy 
manipulation 

..,.. Phase contrast attach
mentavailable 

..,.. Non reversed image 

The CK inverted microscopes are available in four 
different versions. They share the following 
features :- The heads are rotatable through 360° and 
are inclined at 45 °. There is an interpupillary adjust
ment and tube length correction on both eye tubes. 
The instruments are complete with paired C1 0 x 
eyepieces, a triple nosepiece and long working 
distance 4 x and 1 0 x objectives. A long working 
distance C20 x objective is available as an accessory, 
as are long working distance phase contrast 
objectives 1 0 x and 20 x as part of the accessory 
kit CK - PC-2, MKX-61 0-520W. The illumination 
is a 6V 12W lamp supplied from a built -in step 
transformer and is held on a vertical pillar which 
can be attached to the front or rear of the stage. 
The lamp condenser is focusable and there are 
separate centring screws for the lamp and the 
bulb . The lamp is fitted with a contrast iris diaphragm 
and position for filters, three of which are supplied, 
green, blue and frosted for use with the 4 x objec
tives. Focusing of the microscope is by a pair of 
large controls which act on a rack and pinion . 
Magnification range is 40 x to 200 x . 

There are two basic stands. The CKP models have 
large plain stages 180 x 150 mm with two side 
extensions each 140 x 70 mm g iving overall width 
of 290 mm, while the CKC models have a stage 
180 x 140 mm with a mechanical movement 
attached of 70 x 56 mm. One side extension 
140 x 70 mm is also provided. Both types are 
available as either binocular or trinocular. The 
trinocular version will accept any of the photomicro
graphic outfits on pages 30 to 32. 
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MKX-500-R OLYMPUS INVERTED MICRO
SCOPE CKP-Bi-1, as specified, with inclined 
binocular head, triple nosepiece, plain stage, paired 
1 0 x eyepieces, 4 x and 1 0 x achromatic long 
working distance objectives and built-in illumination. 
For 220-240V a.c single phase supplies. 

MKX-520-D OLYMPUS INVERTED MICRO
SCOPE CKP-Tri-1, as MKX-500-R but with 
trinocular head and additional FK3.3 x eyepiece. 
For 220-240V a.c single phase supplies. 

MKX-560-V OLYMPUS INVERTED MICRO
SCOPE CKC-Bi-1, as specified, with inclined 
binocular head, triple nosepiece, mechanical stage, 
paired 1 0 x eyepieces, 4 x and 1 0 x achromatic 
long working distance objectives and built-in 
illumination . For 220-240V a.c. single phase supplies. 

MKX-580-H OLYMPUS INVERTED MICRO
SCOPE CKC-Tri-1, as MKX-560-V but with 
trinocular head and addit ional FK3.3 x eyepiece. 
For 220-240V a.c. single phase s~pplies. 

SPARE PART 

M KX-61 0-01 OW Lamp bulb 6V 12W 

ACCESSORIES 

MKX-610-520W Phase contrast kit, CK-PC-2 
comprising long working distance phase contrast 
objectives 1 0 x and 20 x , condenser, centring 
telescope and storage case. 

M KX-61 0-5400 Objective, achromatic, long 
working distance magnification 20 x . 

The optical elements used with these models are not 
suitable for use with other Olympus microscopes. 



MODEL IMT RESEARCH INVERTED MICROSCOPE 

This versatile, high performance system microscope 
has been designed to take full advantage of the 
capabilities of the inverted microscope. In both 
routine and research studies, the Model I MT offers a 
number of advantages:-

MAXIMUM CONVENIENCE 

Olympus have designed this system carefully using 
human engineering principles. Because of th is, the 
Model IMT is extremely easy to use, which reduces 
operator fatigue when employed for long periods. 
In addition, the Model I MT can easily accept a large 
variety of cell and tissue culture vessels, from ordinary 
glass slides to Petri dishes and flasks, allowing the 
microscopist to select the vessel best suited for 
tissue culture requirements or other applications 

OUTSTANDING VERSATILITY 

The techniques for which this system microscope 
can be used include bright field, phase contrast, 
differential interference contrast, polarizing and 
fluorescence microscopy. The system can be built up 
gradually by adding easily attachable modules to 
the basic microscope whenever different techniques 
are required. In addition to reducing in itial outlay, 
this allows the Model IMT to be adapted to meet an 
extensive range of differing requirements. 

QUALITY OPTICS 

Use of high quality optics ensures that even the 
most stringent demands on performance can be met. 
This makes the Model I MT a powerful and wide
ranging investigative tool in such diverse fields as 
medicine, chemistry, biology and oceanography. 

FUNCTIONAL DESIGN 

The low stage allows a direct view of the specimen 
from a comfortable seated observation position . 
Foe using adjustment, stage drive and dimmer 
controls are all located in the most convenient 
positions for fatigue-free observation over extended 
periods. In addition manipulation is simplified be
cause image movement is in the same direction as 
specimen movement. 

LARGE STAGE 

The large 160 x 190 mm stage adapts readily to 
different culture vessel dimensions. Two accessory 
stage inserts are available for smaller vessels and 
extension plates ensure that the stage will hold 
particularly large flasks. 

STABLE STAND 

The sturdy stand is of optimum size for all methods of 
observation and is stable enough to support a large 
photomicrographic or cinemicrograph ic unit. 
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MODEL IMT RESEARCH INVERTED MICROSCOPE 

FLEXIBLE MODULAR CONSTRUCTION 

A wide variety of modular units enables the Model 
I MT to perform phase contrast differential inter
ference contrast, polarizing and fluorescence 
microscopy, as well as bright fi eld observation . Also, 
a choice of observation tubes and mechanical stages 
provides for flexibility in meeting the needs of 
individual users. 

HIGH PERFORMANCE, LONG WORKING 
DISTANCE OBJECTIVES 

Four special objectives ( 4 x , 1 0 x , 20 x and 40 x ) 
are provided. The 20 x objective, N.A.0-4, has a 
particularly long working distance of 5 ·5 mm. 
Correction for glass thickness of 1 mm results in 
extremely sharp images, even through culture 
vessels. The planachromatic 40 x objective is cor
rected for field curvature and its correction collar 
allows maximum resolution over a glass thickness of 
0 ·7- 1 ·3 mm. Its working distance of 2 ·0 mm is 
extremely long for a lens with this magnifying power. 
The numerical aperture is 0 ·55. 

EFFICIENT, ECONOMICAL OPTICAL SYSTEM 

Special objectives are not required for phase contrast 
techniques, because the optical system of the Model 
I MT is designed to allow the phase ring to be inserted 
in the body of the microscope. This makes the Model 
I MT more competitively priced and enhances its 
performance and application potential. 

UNIFORM LIGHT INTENSITY 

The 30W tungsten lamp assures bright uniform 
illumination for almost all methods of observation . 
Where higher intensity is required, an optional 1 OOW 
tungsten halogen lamp is available . 

CHOICE OF THREE CONDENSERS 

In addition to standard condensers for general 
specimens, two other condensers with working 
distances of 20 mm and 55 mm respectively, are 
provided. This allows culture vessels of different 
shapes to be used . The 20 mm working distance 
condenser, for use with the I MT- LWD auxiliary 
condenser, has centrable phase contrast annuli for 
10 x , 20 x and 40 x objectives and an opening for 
brightfield microscopy mounted in a revolving 
turret . 

The 55 mm working distance condenser has three 
centrable phase contrast annuli , in .s lide-in mounts, 
for objectives of 10 x , 20 x and 40 x magnification . 

Some models include an attachable mechanical 
stage (scanning area 50 x 76 mm), with control 
knobs below the stage, for easier manipulation. Three 
specimen holders are supplied with this stage. 

MLA-200-H OLYMPUS RESEARCH INVERTED MICROSCOPE IMT-313 comprising, stand with 
built - in transformer for 6V 30W lamp, pillar and lamp support. Quintuple nosepiece with ball bearings and 
cl ick stop. 6V 30W lamp house and three 6V 30W bulbs. Trinocular head BH -Tr30. Plain stage, attachable 
mechani ca l sta ge, condenser holder, condensers IMT- LWCD, IMT-LWD, IMT-ULWD. Phase plates in slide 
in mount, annuli I MT- RS1 0, - RS20, - RS40 for condenser U LWD, objectives 4 x , 1 0 x , C20 x , C Plan 40 x , 
eyepieces C K B i WF1 0 x and F K3 ·3 x , centring telescope ,green filter and dust cover. 

SPARE PARTS 

MLA-220-030H Lamp bulb 6V 30W precentred 

M LA-220-060V Green filter 
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ACCESSORIES 

M LA-550-5020 Electronic flash B H- LSS 

M LA-550-508E Phase turret condenser LWCD 

MLA-550-514J Auxiliary lens IMT-AL 

}, .. , 
Pholomocrograotuc 
e><oosuremet"" 

M LA-550-519W Differential interference cont rast outfit 

M LA-550 -525E Holder for 60 mm Petri dishes 

M LA-550- 527 A Holder for microscope slides 

M LA-550-529T Holder for micro -titre plates 

TH -"" 
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M LA-550-536W Adapter for 16 mm cine camera ACM -5 complete with time lapse control unit but without 
cine camera back 

M LA -550-544A Incubation chamber 
Photomicrographic system, PM -1 0 see MMX-350- W page 30 
Photo eyepieces FK see MMT-390-030C page 24 
Drawing attachment B H- DA see MKH-240-560U page 9 
Magnification changer AH -CAsee MKH-210-504F page 9 
Dual observation outfit B H-DO see MKH-220-530U page 9 
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VM SERIES STEREOSCOPIC MICROSCOPES 

..,.. Binocular tube inclination 55° for 
comfortable viewing 

..,.. Interpupillary distance adjustable 
from 50 to 73 mm 

..,.. Dioptre adjustment ring on left hand 
side 

..,.. Paired wide field eyepieces 10 x with 
field number of 22 

..,.. Focusing is by rack and pinion in a 
range of 106 mm 

..,.. Large flat stage to accommodate 
large specimen and vessels 

..,.. Superb quality optical system for 
enhanced 3D image 

..,.. Outstanding resolution, definition 
and wide field of view 

The VM series of stereoscopic microscopes has been 
designed to allow a wide range of interchangeability 
between the various components and specifically to 
allow selection of the most suitable stereoscopic 
microscope for any particular application. 

Two models are available. 

VMF, which has a fi xed 1 x , 2 x or 4 x magnifica
t ion. 

VMT, available in two different forms with a turret 
changer having 1 x and 2 x or 1 x and 4 x object
ives. 

Gallenkamp 
Cat. No. 

MLE-150-J 

MLE-190-E 

MLE-210-G 

Olympus 
Model 

VMF -4S 

VMT-2S 

VMT-4S 

Body with 
Objectives 

VMF-4 

4 x 

VMT-2 

1 X 

2 x 

VMT-4 

1 X 

4 x 

Stand 

VM -STA 

VM-STA 

VM -STA 

Eyepieces 

GW10 x 

paired 

GW10 x 

paired 

GW10 x 

paired 

The outfits are complete but alternative combinations are possible and a selection ca n be made from co m
ponents shown in the system chart. 
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Systems Diagram 
Eyepieces 

Adapter for GW10X 
photomicrographic G15X 
attachment G20X 

PM-ADG-3 8 
PM-GADG ~ 

Microscope body wi th M icroscope body 
obj ective on turre t w ith f ixed object ive 
VMT-2 (1X · 2XI V MF-l (l X) 
VMT-4 (1X· 4X) V MF-2 (2XI 

I I 

Special mounting 
bracket 
VM -ST I 

Universal stands 
VS-4 

,.....-..__..--, VS-5 

V MF-4 (4X) 

Base illuminator 
V M-ILA (20W) 

INTERCHANGEABLE COMPONENTS 

HEADS 

MLE-380-S Head VFM-4 Optical unit only, in 
cludes fi xed objective magnification 4 x and pair of 
eyepieces GW1 0 x . 

MLE-410-N Head VMT-2 Optical unit only, in
cludes objectives 1 x and 2 x and pair of eyepieces 
GW10 x . 

MLE-430-W Head VMT-4 Optical unit only, in
cludes objectives 1 x and 4 x and pair of eyepieces 
GW1 Ox . 

STANDS 

MLE-520-V Stand VM -STA with rack and pinion 
focusing control and limb containing aperture for 
VM -LSG illuminator. 

MLE-540-H Bracket VM-STI, with focus ing con 
trols, to accept heads to fit users equipment or to long 
arm stands VS-4 and VS-5 . 

Stand VS -4 see MMW-370-S page 21 

Stand VS -5 see MMW-410-G page 21 

BASES 

MLE-610-U Base VM -ILA, illuminating base in
cluding 240V 20W lamp and light path selector to 
allow either transmitted light, incident light or a 
combination of both. 

Spare bulb for VM-1 LA see MJF-950-030R page4 

M LE-640-W Base VM -I LB, transmitted light base 
to accept illuminator VM- LSG. 

LIGHT SOURCES 

MLE-700-T Illuminator VM-LSF U-shaped fluor
escent tube complete with transformer TK. 

MLE-720-F Epi - illuminator VM-LSG 6V 15W with 
transformer TL. 

Spare bulb 6V 15W see MKE-430-504F pageS 

Universal illuminator 6V 30W on pillar stand w ith 
transformer TE see MMV-600-H page 20 

ACCESSORIES 

* M LE-770-502P Conversion lens VM-AL 0 ·5 x 

MLE-770-506M Conversion lens VM -AL 0·75 x 

M LE-770-51 OQ ·Conversion lens VM -AL 1 ·5 x 

MLE-770-514Y Conversion lensVM-AL2 x 

Eyepieces, widefield see MMT-440series page24 

High eyepoint eyepieces for wearers of spectacles. 
Details on application. 

* M LE-770-530G Extension tube VM - ET 

M LE-770-534C Polarising filter set VM- POL 

MLE-770-540D Wooden case VM -WSC 

* If au xiliary lens is used on microscope or stand 
VM-STA the extension tube VM - ET must be ordered 
as well. 
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SZ SERIES STEREOSCOPIC ZOOM MICROSCOPES 

Extremely useful stereoscopic zoom microscopes for 
v isual and photographic work. 

STAND 
Durable finish with countersprung height adjustment. 

STAGE 
Supplied with transparent glass plate, reversible 
black/ white plastics stage plate and pair of removable 
stage clips. 

FOCUSING 
Single focusing movement by rack and pinion 
mechanism . 

OBJECTIVES 
Paired 1 x objectives are supplied with the standard 
equ ipment. Conversion lenses for alternative magni
f ications are listed under accessories. The 0 ·5 x is 
supplied with an extension pillar to provide for the 
greatly increased working distance. 

HEADS 
Model SZ-3. Binocular head inclined at 45 o and 
rotatable through 360 ° with individual dioptre and 
interpupillary adjustments on each eyepiece. Magni
ficat ion ratio indicated on graduated ring . 
Model SZ-Tr. As the SZ-3 but with a phototube into 
wh ich light is directed from one eyepiece by means 
of a selector switch . 

EYEPIECES 
Widefield G 1 0 x eyepieces supplied with both 
models. In addition a P1 0 x photo eyepiece is 
supplied with the SZ-Tr. 

PHOTOGRAPHIC ACCESSORIES 
The model SZ-Tr may be fitted with either the 
PM -6 manually operated camera, the PM -1 0 manual 
or automatic camera attachments or the OM-2 
system. 

MLR-320-W OLYMPUS STEREOSCOPIC 
ZOOM MICROSCOPE SZ-3, as specified, with 
clear and opaque stage plates, eyepiece shades, 
plast ics dust cover and wooden cabinet. 

..,.. Zoom action without loss of focus 

..,.. The erect images allow these 
instruments to be used for high 
power dissection, assembly and 
manipulative techniques 

..,.. Standard magnification 7 x to 40 x or 
from 3 ·5 x to 160 x with extra 
optical components 

MLR-350-B OLYMPUS STEREOSCOPIC ZOOM MICROSCOPE, SZ-Tr, as MLR -320-W but with 
f itted phototube and photoeyepiece but without wooden cabinet . 

ACCESSORIES 

M LR-370-5068 Conversion lens 0·5 x , with extension pillar 
M LR-370-51 OK Conversion lens 0 ·75 x 

M LR-370-514C Conversion lens 1 ·5 x 

MLR-370-518R Conversion lens 2 ·0 x 
Eyepieces G15 x see MMT-440-2900 page24 
Eyepieces G20 x see MMT-440-330R page 24 
Micrometer eyepiece G1 Ox with scale see MMT-790-C page 25 
Epi-illuminator LSG-2 see MMV-650-030J page 20 
Trans- illuminating base see MMW-330-A page 21 
llluminatorVL-FLsee MMV-700-W page20 
Universal stand VS-4 see MMW-370-S page 21 
Universal stand VS-5 see MMW-41 0-G page 21 
Photographic outfits for SZ-Tr see MMX-350 et seq. pages 30 to 32 
Exposure meter for SZ-Tr see MMX-820-D page 32 

The head focusing mechanism part only of MLR-320 or MLR-350 can be supplied separately for use on 
Universal stands VS -4 and VS -5. Quotations on request. 
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MODEL X-Tr STEREOSCOPIC MICROSCOPE 

..,. Erect stereoscopic image 

..,. Individual interpupillary and dioptre 
adjustment to compensate for 
personal visual acuity of user 

..,. Rapid change of magnification by 
rotating control knob 

A trinocular stereoscopic microscope designed for . 
photomicrography. lt has an integral phototube 
which makes it an attractive instrument where 
photographic records are required . Magnification is 
altered in steps by a magnification changer drum. 

STAND 
Robust with adjustable pillar. 

HEAD 
The inclined binocular head permits a natural 
viewing position and reduces user fatigue. The 
phototube enables a photomicrographic attachment 
to be fitted . 

EYEPIECES 
Wide field eyepieces G1 Ox and G20 x are provided 
for the binocular viewing system and P1 Ox eye
pieces for photomicrography. 

STAGE 
Supplied with transparent glass stage plate, revers 
ible black/white plastics stage plate and pair of 
removable stage clips. The working depth between 
the stage and the objective varies from 47 to 90 mm 
depending upon magnification. Sloping stage insert 
supplied for photomicrography. 

MAGNIFICATION 
The drum selector gives five different magnifications 
simply by turning a knob. 

Eyepiece 

G10 x 

G20 x 

Magnification 

6·3 x 
10 x 
16 x 
25 x 
40 x 

12 ·6 x 
20 x 
32 x 
50 x 
80 x 

Field 

32mm 
20mm 
12·5mm 

8mm 
4mm 

16mm 
10mm 
6 ·2mm 
4mm 
2 ·5mm 

We can also supply model X microscope which has 
no phototube but which is provided with inter
changeable objectives 1 x and 2 x , giving a magni
fication capacity of 6·3 x to 160 x . Details on 
application . 

MLP-700-B OLYMPUS STEREOSCOPIC 
MICROSCOPE X-Tr, as specified with trinocular 
head G10 x and G20 :'1( eyepieces, P10 x parfocal 
eyepiece for photomicrography and a fixed 1 x triple 
objective. 

ACCESSORIES 

Eyepieces G15 x see MMT-440-2900 page 24 
Micrometer eyepiece see MMT-790-C page 25 
Epi-illuminator, LSG-2see MMV-650-150W page 20 
Trans-illuminating base see MMW-330-A page 21 
Universal stands VS-4 and VS-5 see MMW-370-S 
and MMW-470-G page21 
Photomicrographi.c outfit PM-6 see MMX-270-M 
page32 
Photomicrographic outfits, PM-10see MMX-350-W 
and MMX-360-P page 31 
Photomicrographic outfit OM-2 see MMX-670-D 
page32 
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ILLUMINATORS 

OlYMPUS IllUMINATORS 
MMV-600-H UNIVERSAL ILLUMINATOR LSD, 
with adjustable light intensity and focusing . Pro
vides high quality Kohler illumination. Includes 
adjustable output transformer in ventilated case 
with voltmeter, pilot lamp and two spare lamp bulbs. 
For 220-240V a.c. single phase supplies. 

SPARE PART 

MMV-610-010U Lampbulb30W 

EPI-ILLUMINATOR LSG-2, for stereoscopic micro 
scopes. With light focusing facility and adjustable 
output transformer in ventilated case fitted with 
pilot lamp. Includes two spare lamp bulbs. For 220-
240V a.c. single phase supplies. 

MMV-650-030J Illuminator, for SZ-3 and SZ-Tr 

MMV-650-070U Illuminator, forVT-2 

MMV-650-150W Illuminator, for X-Tr 

SPARE PART 

MMV-670-0108 Lamp bulb 12W 

MMV-700-W ILLUMINATOR VL-FL, with fluor
escent tube for stereoscopic microscopes. Includes 
choke for 220-240V a.c. single phase supplies. 
Please state for which microscope required. 

SPARE PART 

MMV-710-010M Fluorescenttube 
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OlYMPUS TRANSFORMERS 

MMV-900-G TRANSFORMER TE-2, variable 
output. Mounted in ventilated case fitted with 
voltmeter and pilot lamp. Rated output 6V 5A for 
220-240V a.c. single phase.supplies. 

MMV-930-Y TRANSFORMER TH, variable out
put. For use with 1 OOW tungsten halogen light 
source MKE-700- H. Output 12V. For 220-240V a.c. 
single phase supplies. 



STANDS 

OLYMPUSSTANDSFOR 
STEREOSCOPIC MICROSCOPES 

MMW-330-A TRANS- ILLUMINATING BASE, 
with fork mounted adjustable mirror with polished 
metal curved surface, and matt white finish on the 
plane side. A 20W illuminator is incorporated in the 
back of the stand. Complete with inclined arm rests 
and two spare lamp bulbs. For 220-240V a.c. or d.c. 
supplies. Can be used with an external light source. 

SPARE PART AND ACCESSORY 

MMW-340-010N Lampbulb20W 

~ ....... 

MMW-370-S UNIVERSAL STAND VS-4, for 
examining large objects with any OLYMPUS 
stereoscopic microscope. 

MMW-410-G UNIVERSAL STAND VS-5, as 
MMW-370-S but larger and heavier for extra 
stability. 
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SELECTING OPTICS 

Objectives At a given objective magnification 
there are several levels of correction of aberrations. 
Images are replicas of specimens made by means of 
light, and lens systems are less than perfect in 
several respects:-

(a) chromatic aberration takes two forms ; any 
lens system has different focal lengths for various 
colours or wavelengths of light. In achromatically 
corrected objectives, blue and red light have the 
same focal lengths, apochromats have red, green 
and blue light sharing the same focal lengths, while 
fluorite objectives offer correction levels nearer to 
those of apochromats at relatively modest cost. The 
second of these aberrations is chromatic difference 
of magnification, i.e. differently sized red and blue 
images giving colour fringing in the image. This is 
unavoidable with apochromatic objectives, but is 
corrected by compensating eyepieces which intro 
duce an equal but opposite aberration . 

(b) spherical aberration is the effect that rays 
closer to the axis of a lens have a different focal 
length from those closer to the edge of the lens. Use 
of combinations of different glasses and/ or fluorite 
in objectives reduces this aberration to negligible 
levels. 

(c) field curvature -focusing on a plane object 
may lead to the inconvenient situation where the 
centre of the field of view is in focus but the margin 
is not, or vice versa . This may make viewing uncom 
fortable and necessitates constant refocusing if super 
wide field eyepieces are used. 

Other considerations incluC:e :-

(d) use of immersion oil between cover slip and 
objective front lens (and preferably between con
denser top lens and slide) provides the greatest 
numerical aperture at a given magnification e.g. a 
dry 40 x may have 0·65 N.A. and an oil immersion 
40 x may have 1 .ON .A. with improved resolving 
power and image brightness. Use of an immersion 
oil of the same refractive index as the cover slip 
means that whatever thickness the cover slip has, the 
spherical aberration corrections are valid . For a 1 00 x 
objective the free working distance, or clearance 
between cover slip and objective front lens may be 
0 ·09 mm. Thus with a 0·17 mm cover slip and 
0 ·09 mm of oil of the same refractive index, there is 
always 0 ·28 mm of medium of refractive index 1 ·52. 
For a dry 40 x objective with 0·22 mm working 
distance, a variation of cover slip thickness between 
0·13 and 0·20 has a noticeably deleterious effect on 
the spherical aberration correction and on image 
quality. 

If the inconvenience of oil immersion is undesirable, 
a high N.A. objective may be fitted with a correction 
collar to allow for variations of correction needed for 
cover slips of different thickness. 

(e) use of crossed polars is an excellent way of 
revealing strain in glassware, so for polarised light 
work, especially if measurements are being made, and 
for differential interference contrast, strain-free 
condensers and objectives are required. 
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Summarising on choice of objectives, simpler, 
achromatic objectives are adequate for most 
routine work. Flat field or planachromats are 
desirable for quantitative work and monochrome 
photomicrography. For the highest reso.lving power 
and image quality, apochromats are available, with 
fluorite objectives offering a somewhat lesser degree 
of image quality at noticeably lower cost. 

Differences in performance of the various types of 
objective are not easy to demonstrate on run-of-the
mill specimens. Intractable specimens, however, are 
another story, and here the extra resolving power or 
image quality of more highly corrected objectives 
may make the difference between extrac.ting and not 
extracting information from the specimen. 

Eyepieces Magnifications range from 5 x to 20 x , 
and many microscopists find values of 1 0 x are 
comfortable to use. Compensating eyepieces are 
essential with apochromatic objectives, and super 
wide field eyepieces introduce a further field 
flattening correction to add to that provided by 
appropriate objectives. 

High eyepoint eyepieces have a sufficient clearance 
between the eyepiece top plate and the Ramsden 
disc (where the pupil of the eye must be) for 
spectacle lenses (for those who need spectacles) . 
lt is very desirable for those who suffer from 
astigmatism to wear their spectacles for microscopy, 
and high eye point eyepieces make this convenient. 

Condensers 

When selecting a condenser, it should be borne in 
mind that its corrections should match those of the 
most highly corrected objective with which it will 
be used. 



OBJECTIVES 

All objectives are corrected for chromatic aberration 
and are parfocal , interchangeable and coated for 
maximum contrast and resolution. 

ACHROMATIC 
Gallenkamp Numerical 
Cat. No. Magnification aperture 

MMS-200-070C 4 x 0 ·1 
MMS-200-090T 10 x 0·25 
MMS-200-1100 20 x 0 ·4 
MMS-200-130K 40 x 0 ·65 
MMS-200-150E S40 x 0 ·65 
MMS-200-170V S60 x 0 ·8 
MMS-200-190P S100 x 1·3 
MMS-240-190K 1100 x 1·3 

SEMI-FLAT ACHROMATIC 
M M S-270-070W 4 x 0·1 
M M S-270-0900 10 x 0·25 
MMS-270-110N 20 x 0·4 
M M S-270-130H S40 x 0 ·65 
MMS-270-190M S100 x 1·3 

PLANACHROMATIC 
MMS-320-030P 1·3 x * 0·03 
M M S-320-050J 2 x * 0 ·05 
MMS-320-0700 4 x 0·1 
M M S-320-090U 10 x 0 ·25 
MMS-320-110R S20 x 0 ·4 
M M S-320-130L S40 x 0·63 
MMS-320-1900 S100 x 1·25 
M M S-320-21 ON S100 x 1·25 
* Must be used with condenser M KF-840- H 

FLUORITE (semi -apochromatic) 
MMS-360-130G 40 x 0·75 
MMS-360-170R S60 x 0 ·95 
MMS-360-190L S100 x 1·30 

APOCHROMATIC 
MMS-390-130Y 40 x 0·85 

MMS-390-150C 40 x 1·0 

PLANAPOCHROMATIC 
MMS-420-070S 4 x 0 ·16 
MMS-420-090M 10 x 0·32 
MMS-420-110J 20 x 0·65 
MMS-420-1300 40 x 0·95 

M M S-420-190Y 100 x 1·3 

ACHROMATIC, phase contrast (semi-flat) 
MMS-480-0900 10 x 0·25 
MMS-480-110N 20 x 0·4 
M M S-480-130H 40 x 0·65 
MMS-480-190M 100 x 1·3 

FLUORITE PHASE CONTRAST 
MMS-510-130C FLPL40 x 0·75 
MMS-510-190H FLPL100 x 1·30 

FLUORESCENCE FREE 
MMS-570-090P PLAN 10 x F 0 ·25 
MMS-570-110M PLAN APO 20 x F 0·65 
MMS-570-130G AP040 x F 1·00 
M M S-570-190L FL100 x F 1·25 

IMMERSION OIL 

All objectives (except those for stereoscopic 
microscopes) are colour coded and corrected for 160 
mm tube length and 0 ·17 mm cover glass thickness 
unless otherwise stated. 

Working 
distance 
(mm) 
19·87 

5·4 
1·58 
0 ·39 
0 ·39 
0 ·26 
0·11 
0 ·11 

0·11 
0 ·11 
0 ·11 
0·11 
0·11 

19 ·92 
18·29 

5·5 
7 ·18 
0·78 
0 ·22 
0 ·14 
0 ·08 

0-49 
0 ·15 
0 ·1 

0 ·23 

0·19 

4·35 
0·16 
0·14 
0·10 

0 ·09 

5·78 
1·6 
0 ·61 
0·11 

0-49 
0·10 

7·18 
0·14 
0·19 
0·1 0 

Remarks 

Dry 
Dry 
Dry 
Dry 
Dry, sprung 
Dry, sprung 
Oil, sprung 
Oil, with iris diaphragm for 
use with dark field condenser 

Dry 
Dry 
Dry 
Dry, sprung 
Oil, sprung 

Flat f ield 
Flat field 
Flat field 
Flat field 
Flat field , sprung 
Flat f ield, sprung 
Flat field, oil , sprung 
Flat field , oil super w ide, 
sprung 

Dry 
Dry with correct ion collar 
Oil , sprung with iris diaphragm 

Dry, sprung with correction 
colla r 
Oil, sprung 

Dry 
Dry, sprung 
Dry, sprung 
Dry, sprung with correction 
collar 
0 il, sprung 

Sprung 
Sprung 

Sprung 
Oil, sprung 

Sprung 
Oil , sprung with iris 
Oil , sprung with iris 

MMS-800-U IMMERSION OIL, nD25 oc 1.5150, MMS-840-0 IMMERSION OIL, for fluorescence 
28ml. micrOSCOpy, nD25 ° C 1.5150, 28 ml. 
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EYEPIECES 

All eyepieces are hard coated for high 
transmission and quality definition 

HUYGENIAN. Especially effective when used with 
low power objectives. 

PHOTO. Suitable for photomicrography. The field 
numbers given are for the 35 mm format. 

Olympus Code 
Gallenkamp and Field 
Cat. No. Magnification No. 

MMT-220-110P H5 x 19 single 

M MT -220-190X H7 x 18 single 

MMT-220-230F H10 x 13 single 

COMPENSATION. These eyepieces compensate 
for chromatic aberration of the objective. 

MMT-250-1900 P7 x 18 single 

MMT-250-210N BiP7 x 18 paired 

M MT -250-230H P10 x 13 single 

M MT -250-270S P15 x 9·9 single 

M MT -250-290M BiP15 x 9·9 paired 

MMT-250-310J K20 x 7·5 single 

M MT -250-330D BiK20 x 7·5 paired 

COMPENSATION, pointer. This eyepiece has a 
movable pointer for indicating details of specimens. 

MMT-270-2300 P1 Ox 13 single 

WIDE FIELD. Provide a large field of view. 

MMT-310-230E WF1 Ox 18 single 

MMT-310-250V BiWF10 x 

MMT-310-270P WF15 x 

MMT-310-290J BiWF15 x 

18 

12 

12 

paired 

single 

paired 

WIDE FIELD, high eyepoint. Suitable for wearers 
of spectacles. 

MMT-330-250H BiWFHEP1 Ox 18 paired 

M MT -390-030C FK2·5 x 

M MT -390-070N FK3·3 x 

MMT-390-110E FK5 x 

MMT-390-150P FK6 ·7 x 

WIDE FIELD, stereoscopic. 
stereoscopic microscopes only. 

M MT -440-250P G10 x 

M MT -440-290D G15 x 

M MT -440-330R G20 x 

LENS CODE 

H -Huygenian Bi - Binocular 

17·3 single 

13·1 single 

8·6 single 

6-4 single 

For use with 

20 paired 

13 paired 

10 paired 

P - Compensated for chromatic aberration and G 
distortion of objectives 

-Paired G reenough type stereoscopic eyepieces 

K -As P, but for use with high power or fluorite FK -Photographic eyepieces for use with PM-10 
and other camera systems objectives 

WF -Wide field, compensating H EP- High eye point for wearers of spectacles 

Field number should be divided by objective 
magnification to obtain field of view diameter in 
millimetres. 
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OLYMPUS MICROMETER EYEPIECES 

The use of a micrometer eyepiece enables measure
ment to be made with minimum eyestrain or 
parallax effects. All the micrometer eyepieces listed 
include an auxiliary focusing top lens. 

MMT-700-T MICROMETER EYEPIECE, Filar 
(screw) OSM. Magnification 1 Ox . Can be inserted 
into the eyepiece sleeve on a monocular, binocular or 
trinocular head. An accurate measurement of 
0·001 mm is possible when using a 1 OO x objective. 
The drive incorporates a micrometer screw. 

MMT-730-V MICROMETER EYEPIECE, com
pensation. Magnification 7 x . Focal length 36 mm. 
Field No. 18. Fitted with scale graticule 1 0 mm/1 00. 

MMT-760-A MICROMETER EYEPIECE, com
pensation wide field. Magnification 1 Ox . Focal 
length 25 mm. Field No. 18. Fitted with scale 
graticule 10 mm/1 00. 

MMT-790-C MICROMETER EYEPIECE, with 
graticule having combined crossline and scale 
1 0 mm/1 00. For use with stereoscopic microscopes. 

Other types of graticules can be supplied, see the 
Gallenkamp General Catalogue or ask for details. 

I 

OLYMPUS CONDENSERS 

For use with CH and B H series microscopes see pages 
5 and 9 respectively. 

For use with HSC, KH and EH series microscopes, 
see below. 

MMV-200-Q CONmENSER, Abbe type, N.A. 
1 ·25, with variable iris diaphragm. 

MMV-290-W CONDENSER, dark field DC, 
for observation of transparent specimens. When 
using 1 00 x oil immersion objectives the aperture of 
the objective must be reduced to less than N.A. 1 ·0, 
therefore objectives 1 00 x with iris diaphragm are 
recommended. 

MMV-330-K CONDENSER DC-6, N.A. 1·2-1·4 
glycerine immersion, for high power, dark field 
applications. Has a wide field and permits the use of 
wide field eyepieces. Suitable for use with objectives 
1 0 x to oil immersion 100 x . 

MMV-360-M CONDENSER DC-7, dry, for low 
power dark field examination of specimens without 
the need for oil immersion. Suitable for use with up 
to 40 x objectives. 
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CONTRAST TECHNIQUES 

These include Dark Field Illumination, which 
involves illuminating the specimen with a hollow 
cone of rays of such obl iquity that unless scattered by 
the specimen this light does not enter the objective. 
Light scattered by diffraction and reflection at 
boundaries in the specimen where there are abrupt 
changes of refractive index or by topographical 
features may enter the objective, so such detail 
shows brightly lit on a dark back ground. This 
technique is used successfully on fine threads, 
flagellae fibres and crystals, folds in membranes and 
many other biological applications including 
venereology. 

Phase Contrast is designed to generate intensity 
variations on images of some colourless specimens 
whose refractive indexes are so close to those of their 
mountant that little can be seen in bright field (or 
normal examination) . This is done by retarding 
relative to first order diffracted light the non
diffracted light within a hollow cone of rays from the 
condenser by one quarter or threequarters of the 
wavelength of green light. When this is done 
properly boundaries with small changes of refractive 
index become conspicuous, although bright haloes 
are seen . 

Phase contrast is effective for viewing living cells, and 
is used for detecting and measuring dust particles 
and fibres, including asbestos. 

Fluorescence is the phenomenon where a material 
absorbs specific wavelengths, usually of blue light 
or ultraviolet radiation, and emits characteristic 
longer wavelengths, usually yellow, orange or red 
light. This may be applied to self or auto-fluorescent 
materials, but is more commonly used to reveal 
fluorescent stains or fluorchromes. The radiation 
reaching the specimen may pass through the 
specimen before being removed by barrier filters, or it 
may be incident from above by a selective mirror 
which reflects the exciting radiation , but being 
transparent to the excited radiation transmits this to 
reach the eyepiece. 

The latter method, due to Dr. J. S. Ploem, produces 
images of much greater intensity than the former at 
high magnification and allows better separation of 
the exciting and excited radiation wavelengths. 
Applications are numerous in immunohistochemistry. 
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Polarised Light examination enables doubly re
fracting specimens to show a range of polarisation 
colours while single- refracting media remain black. 
The methods may be used qualitatively to generate 
contrast on specimens ranging from the majority of 
minerals and crystalline chemicals, many polymeric 
materials in fibre, bulk and sheet forms, many 
natural fibres and biological specimens with 
orientated molecular structures, such as starches and 
cell uloses. 

Quantitative work on many of these specimens is 
possible and is a mainstay of mineralogists and 
polymer microscopists. 

Differential Interference Contrast (D.I.C.) 
produces contrast in colourless specimens where 
there are small variations of refractive index and 
thickness. Interpretation of D.I.C. images is made 
more complex if the specimens are doubly refracting. 
The great advantages of the technique are that it is 
more flexible than phase contrast in that it may be 
tuned to provide optimum contrast on a wide range 
of specimens, and gives no halo, as with phase 
contrast . The effect is that of directional oblique 
illumination, which is at times an advantage. 

The contrast of most colourless specimens in 
biological and materials microscopy is improved by 
the use of differential interference contrast and it 
may be improved in the case of weakly-stained 
specimens. 



CONTRAST OUTFITS 

Dark Field 

condenser 
well-corrected objectives preferred 
stop to reduce N.A. of oil immersion objectives 
high -intensity light source 

Phase Contrast 

condenser with turret of illuminating annuli 
objectives with phase rings 
(can be used for bright field work) 
green filter 
high intensity light source 

Differential Interference Contrast 

polariser and analyser 
beam splitter below condenser 
and usually built into it 
beam combiner 
rotating stage highly desirable 

MMW-600-U PHASE CONTRAST OUTFIT. A 
simple outfit comprising a modified Abbe condenser, 
with plug-in annulus, which can be centred, 40 x 
achromatic phase objectives and a green filter. 
Provides positive low absorption phase contrast. 
Suitable for use in the examination of asbestos 
fibres as described in Asbestosis Research Council 
Technical Note No. 1. Can be used also for normal 
bright field illumination. 

SPARE PART AND ACCESSORY 

MMW-610-030E Filter, green 

MMW-610-508A Centring telescope, CT-4 

MMW-700-M PHASE CONTRAST OUTFIT 
PB, positive phase low absorption. Comprises four 
objectives 1 0 x , 20 x and 40 x and 1 00 x spring 
mounted, rotating substage assembly with iris 
diaphragm and set of annuli mounted on condenser, 
on centring telescope and one green filter, in wooden 
cabinet. 

Fluorescence 

source with high output of blue light and/or 
ultraviolet radiation 
exciter and barrier filter sets 
a dark field condenser for transmission 
fluorescence, or vertical illumination with dichroic 
mirror sets for incident fluorescence 
high N.A. objectives to improve image brightness 

Polarised Light 

polariser and analyser 
rotating stage 
objective centring 
strain-free objectives and condenser 
Bertrand lens for viewing interference figures 
retardation plates and compensators 

MKH-240-520J DIFFERENTIAL INTERFER
ENCE CONTRAST OUTFIT (Nomarski) 
BH-NIC. Comprising aplanatic/achromatic conden
ser fitted with centring rotating disc containing 
Wollaston prisms and phase plate for 1 0 x , 40 x and 
1 00 x objectives, set of plan phase objectives 1 0 x , 
40 x , 1 00 x , centring telescope, green filter and 
intermediate tube with adjustable Wollaston prism. 
Must be used with plan achromatic objectives which 
are not included in the set. 

Differential interference contrast for models 
IMT,seepage 15. 

V a nox, ask for details 

MKH-240-5400 INCIDENT FLUORESCENCE 
OUTFIT BH-RFL. Comprising illuminator with 
aperture for interchangeable dichroic mirrors, primary 
filters, barrier filters and shutter. Set of dichroic mirrors 
for ultraviolet, violet, blue and green excitation, 
primary filters, barrier filters and a set of fluorescence 
free objectives. 1 OOW high pressure mercury lamp 
house with two bulbs .and control unit. 

Photomicrographs of the same subjects under dark ground, phase contrast and differential interference contrast illumination 
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NOTES ON PHOTOMICROGRAPHY 

Photomicrography is the art of recording photo
graphically the image produced by compound 
microscopes. 

Success in this field requires attention to several 
points:-

The best possible image of the specimen must be 
obtained, revealing the particular information which 
is to be recorded. 

The magnification should be sufficient to include in 
the photographic format the area of greatest interest 
and enough of the surroundings to provide a useful 
context. Ideally there is also neat framing of the 
former within the frame, and here it is helpful if 
steps in photomicrographic magnification are not 
too far apart. 

The resolving power of the system, i.e. condenser 
and objective, should be great enough for fine 
detail to be reproduced in the image. lt should not be 
forgotten that as objective N.A. is increased, depth 
of field goes down, so when specimens with 
noticeable topography are to be photographed, 
objectives of low N.A. (and magnification) are 
preferable. The required magnification may then 
be obtained using higher powered eyepieces. 
Alternatively high N.A. objectives especially using 
differential interference contrast, give good optical 
sectioning of thick specimens. 

Contrast requirements are looked after by a high 
standard of sample preparation, by careful adjust
ment of the illumination system, by use of filters to 
increase or reduce contrast, and by use of optical 
contrast techniques. 

lt is very important that all exposed glass surfaces on 
the instrument and specimen should be scrupulously 
clean . The condenser top lens, the slide and 
cover slip, and the objective front lens are the chief 
culprits here and are the easiest to clean. 

The illumination system should be adjusted to 
illuminate only the area to be photographed. This is 
done by closing the field iris (closer to the source) 
and focusing a crisp image of it on the specimen 
using the condenser focus. Centring of this image 
may be carried out by moving the condenser by its 
centring controls, and then the iris opened until the 
required area is brightly lit . Appropriate adjustment of 
auxiliary condenser lenses may be necessary when 
illuminating large fields of view. 

Critical adjustment of condenser height is vital if 
phase contrast, dark field and differential inter
ference methods of contrast enhancement are to be 
effective. 

The aperture iris adjustment should have more 
consideration than an automatic setting of 'two 
thirds of the diameter of the objective back focal 
plane should be bright' . The compromise to be 
reached is between decreasing loss of resolving 
power and increasing image contrast as the aperture 
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iris is closed progressively. The usual recommended 
range of nine-tenths to two -thirds of the objective 
back focal plane should be used unless there are 
compelling reasons for not doing so. 

The intensity of the background of the image 
should be as even as possible, for inequalities will be 
more noticeable on a photographic print than they 
are in visual microscopy. The lamp filament should 
lie on the axis of the illuminating system, and if 
centring of the bulb is possible, this adjustment 
should be carried out while viewing the back focal 
plane of a 20 x or 40 x objective after any diffusers 
and specimen have been removed . The Kohler 
system requires that the lamp filament should be 
imaged by the collector lens in the aperture iris 
plane, and this adjustment should be carried out 
before bulb centration. A magnifying or phase 
telescope replacing the eyepiece, or a Bertrand lens 
used with the eyepiece is essential here. 

Illustrations above and on next page show development of Sea Urchin egg 
under differentia l contrast illumination 



Microscope images pose several problems in 
photography. Intensity levels may be so high as to 
require reduction by neutral density filters or so low 
as to need exposures measured in seconds or 
minutes. The latter calls for high mechanical 
stability of the microscope and camera systems, 
for very sensitive exposure measuring devices, and 
for awareness of reciprocity failure. The last is due 
to the characteristic of emulsions that at low 
intensity levels, where doubling the exposure time 
does not double the darkening of the emulsion of 
black and white materials. Colour materials may 
well take on colour casts too, and while skilled 
operators may remove or reduce these with colour 
compensating filters, it is not a simple matter. 

(a) Variations of intensity over microscopical images 
can be enormous, especially if a contrast method 
shows features brightly lit against a black back
ground. This may be the case when using dark field, 
crossed polars or differential interference contrast. 
Such circumstances set the same problems in 
photomicrography that they would in ordinary 
photography, but here they are compounded by the 
fact that even when the highlights are relatively 
intense compared with the background, their 
absolute intensity is usually much lower than the 
bright field image using the same system. This is a 
justification for using sources of such high intensity 
that neutral density filters are needed for bright field 
work. 

(b) The normal, visual, microscope image is virtual, 
and so a converging lens is required above the 
eyepiece to produce a real image in the film plane. 

Focusing systems are most conveniently telescopes 
in which a cross-wire and frame graticule or pattern, 
conjugate with, and are in focus with the film plane, 
is viewed through an adjustable eyepiece. The 
eyepiece is adjusted to the graticule before the 
microscope image is brought to focus using the 
microscope focusing controls. Such telescope 
systems are fed with image-forming light from a 
beam-splitting prism, and give brighter images in 
which focusing is easier than it is for images on 
ground glass screens. 

(c) The 'camera' is really a convenient container for 
the photographic emulsion. The 35 mm format offers 
advantages of shorter exposure times, and ease of 
storage of negatives over larger formats, which 
traditionally have been preferred by microscopists. 

(d) While it is possible to manage without exposure 
meters of any kind in photo micrography, the 
amount of time and film wasted in doing so is 
usually considerable. 

lt is usually arranged that by insertion of a beam 
splitter some or all of the image-rorming light falls 
on to the exposure meter detector. The output from 
this device may be presented as a meter reading, 
which, after calibration by the manufacturer (or by 
the user) may be used to recommend exposure 
times. 

More elaborate items are available where the 
detector signal is fed to a control unit, which, 
together with a film speed setting, selects and 
operates the shutter opening . The convenience of 
operation, and savings of hme and film material of 
good automatic exposure control systems are very 
great. 

When intensity measuring devices of high sensitivity 
are available, it may be possible to compare through
puts from blue and red filters (with no specimen in 
the system). This enables an assessment to be made 
of a value for the colour temperature of the illumina 
tion and allows adjustment of the lamp voltage and 
insertion of filters in order to match the requirements 
of the colour film used. 

(e) Choice of photographic emulsions depends on 
several factors. The emulsion should be of such fine 
grain that detail in the image is recorded, and that 
enlargement during printing or projection will not be 
limited unduly by the emulsion grain . 

Generally speaking fine-grained materials are of high 
contrast (which can be very valuable) but are slow, 
requiring long exposures or high image intensities. 

Colour materials require great care if image repro
duction is to be faithful, and generally do not offer 
the flexibility in developing and printing which is 
possible with monochrome materials. 

The attractiveness of POLAROID* materials can only 
be assessed in the light of the circumstances in a given 
laboratory. 

Summarising, for good results, the image must be the 
best possible, the camera system adjusted properly, 
and the characteristics of the film material taken into 
consideration. 
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PHOTOMICROGRAPHIC OUTFITS 

PM -10 SERIES 
Th e PM -1 0 System Camera combines the features 
and advantages of many separate conventional 
attachment cameras, ranging from 35 mm camera 
back to 4 x 5 in. film holders. The PM-1 0 consists 
of two basic units-a fully automatic version 
PM -1 0-A and a popular manual version PM-10-M. 

The modular design concept of this camera system 
permits easy interchangeability of many accessories. 
When these modular accessories are attached to the 
automatic or manual photomicrographic bodies, 
sharply focused pictures on standard 35 mm film, 
3i X 3i in. POLAROID * film or 4 X 5 in. size film 
can easily be obtained. The data imprinting 35 mm 
camera back can be easily attached to the exposure 
body. Once in place, the back enables the user to 
imprint information such as numbers, symbols, etc. 
on the film . 

The PM -1 0 -M incorporates a light measuring port to 
accept the exposure and colour temperature probes 
of the Exposure Meter EM M-7. 

*POLAROID is a trade mark registered by the 
Polaroid Corporation, Cambridge, Mass, U.S.A. 
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PHOTOMICROGRAPHIC OUTFITS, PM-1 0 series, comprising main body, viewing system and 
eyepiece and camera back or adapter. 

Gallenkamp 
Cat. No. Camera type 

35 mm manual 
35 mm automatic 
4 x 5 in . manual (See Note 2) 
4 x 5 in. automatic (See Note 2) 

MMX-350-W 
MMX-360-P 
MMX-380-B 
MMX-390-R 
MMX-410-T 
MMX-420-M 

Olympus 
Model 
PM -10-35M 
PM-1 0-35A 
PM-10-L1M 
PM-10-L1A 
PM-1 O-L2M 
PM-1 O-L2A 

3~ x 4~ in . POLAROID* manual 
3~ x 4~ in . POLAROID* automatic 

ACCESSORY 
M MX-51 0-504G Filters, set of three colour temperature compensation filters and four neutral density 
filters . 

NOTE: 
1. All models require but do not include photomicrographic eyepieces M MT -390. 
2. MMX-380-B and MMX-390-R are supplied with an adapter only which accepts any standard 4 x 5 in . 

sheet film holder. 
3. All other models are supplied with the appropriate camera back. 
4. When required for use exclusively with the Vanox microscope it is possible to dispense with some 

components from the above. Quotations for such simplified outfits on request. 
5. Items shown on the system chart may be ordered separately. Prices on application. 
*POLAROID is a trade mark registered by the Polaroid Corporation, Cambridge, Mass., U.S.A. 
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PHOTOMICROGRAPHIC OUTFITS 

MODEL PM-6 

..,.. Specimen may be observed while 
photographing 

..,.. Shutter mechanism mounted in 
elastomer foam to minimise vibration 
effects and assure crisp photographs 

..,.. Suitable for stereomicroscopes by 
exchanging standard adapter for 
M MX-220-506T 

..,.. Accepts sensing head of EMM-7 
exposure meter 

..,.. 35 mm full-frame format 
..,.. Data insert facilities 

MMX-210-M PHOTOMICROGRAPHIC OUT
FIT PM-6, with 35 mm camera and pre-cocking 
shutter which minimises vibration effects. Shutter 
speeds 1 /250 to 1 sec with provision for brief 
exposure. A three-position switch allows for 
monitoring and exposure meter connection. The 
monitoring eyepiece has dioptre adjustment and a 
format frame. Complete with cable release. In 
wood case. 

ACCESSORY 
MMX-220-506T Adapter to enable PM-6 to be 
used with Olympus stereoscopic microscopes. 
(Not required for models SZ-Tr and X-Tr). 

MMX-820-D EXPOSURE METER EMM-7, 
suitable for use with photomicrographic outfits 
such as the PM-6 or PM-10. Suitable for colour or 
black and white film . Measures colour temperature 
and gives direct reading of exposure times. Includes 
colour compensation filters. 
Film speeds 6 to 400 ASA (3000) . Shutter speeds 
1 /250 to 32 sec direct reading. For 220-240V a.c. 
single phase supplies. 
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MODEL OM-2 
A versatile photomicrographic outfit which can be 
adapted for use in normal, macro and high speed 
photography if necessary. lt is especially suited to 
the microscopist with little photographic experience . 

..,.. Automatic or manual exposure 
control 

..,.. Very sensitive at low light levels 
..,.. Shutter speeds 

1 /1 000 to 60 sec automatic 
1/100to1 secplus'B'manual 

..,.. Film speed settings 12 to 1600 ASA 

..,.. Minimal shutter vibration 

..,.. Accurate focusing 
The camera body contains a sensitive double 
metering system for automatic or manual operation 
and a frame counter with automatic reset. A 
variable magnification viewfinder facilitates quick, 
positive focusing. 

MMX-610-D PHOTOMICROGRAPHIC OUT
FIT OM-2, as specified, comprising camera body, 
microscope adapter L, eyepiece adapters P and FK, 
suitable for all microscopes with a standard eyetube, 
focusing screen 1 ·12, variable magnification 
viewfinder and cable release. Requires but does not 
include a suitable eyepiece. 



CLOSED CIRCUIT TELEVISION 

Televised microscope viewing is a valuable teaching 
aid and in industry it may be used to reduce operator 
fatigue. lt can also be helpful as a demonstration aid 
to non-technical visitors in research establishmellts. 

MMX-850- F CLOSED CIRCUIT TELEVISION 
SYSTEM, for microscopes, comprising a TV 
ea m era, monitor and microscope adapter. The 
compact camera, which can be used for normal 
purposes, mounts directly on to a microscope and 
is a high resolut ion system. lt works in conjunction 
with a control monitor which will accept two other 
cameras and will feed up to 10 video display 
monitors or a video recorder. The system will fit 
any standard microscope which has an eyepiece 
tube having an internal diameter of 23 ·2 mm. 
For 11 0 -120V and 220-240V 50 Hz single phase 
supplies. 

_ ... 
SUNDRIES FOR THE MICROSCOPIST 

Gal!enkamp can supply a wide range of equipment 
for specimen and slide preparation, slide storage and 
for measurement and counting purposes . 

..,.. Cleaning 

- lens tissues 

..,.. Dissection 

- equipment and kits 

..,.. Histology 

- embedding oven and bath 

- wax dispenser 

floating-out bath 

slides and cover slips 

slide storage and filing systems 

- staining accessories 

See the Ga//enkamp General Catalogue under the 
following section headings or ask for details. 

..,.. Microscope accessories 

haemacytometers 

eyepiece graticules 

stage graticu les (stage micrometers) 

counting cells 

micromanipulators 

..,.. Microtomes 

A wide range of prepared microscope slides, speci
mens and live biological material can be obtained 
from :-

T. Gerrard & Co., Gerrard House, 
Worthing Road, East Preston, 
West Sussex BN161 AS. 



Gatwick Road 
Crawley 
Sussex R H 1 0 2 RE 
Telephone 0293 34831 
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