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-The mmbined efforts o f  Olympus research, design and 
engineering talent, backed by over 50 years of experience in 
the manufacture of optical precision instrumentr resulted in 
the realization of the Universal Research Microscope Model 
VANOX. 
Prior to designing this modular, building-block system 
research microscope, Olympus closely analyzed the require- 
mntf of the scientific mmmunity, Based on this analysis a 
wide rmp of components and aessories were conceived to 
fit on a basic stand, either permanently or as interchangeable 

attachments, This modular concept allows the user to meet 
the most exacting demands In a wide r a n g  of scientific 
disciplines. 
A fully extended range of components and accessories for 
various applications not only in observatidn but also in 
photomicrography makes the Model VANOX one of the 
most versatile research microscopes available. The technician, 
the pathologist, the metallurgist, as well as the r ~ a r c t  
scientist with the most emting requirements, are thus abla 
to equip their microscope pwclwly according to their needs. 
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Painstaking research in human engineering has resulted in a Constant tube 
micrompe design where knobs, levers and other operational length adjustment 
elements are located on the instrument for maximum opera- - " I automatically 
tor comfort. A maintains cor- 

rect mechanical 
.STAND tube length for 
"Sturdy functional design" are the key words for the all interpupil- 
basic stand of the VANOX. The rugged, modem, square 
line stand contains a wide choics of application oriented 

) law dismass so that 

options that l e t  you modify its configuration to suit your -4 the 
purpose. The VANOX modular concept allows you to build a microscope need 
system around your own requirements by providing a com- not be re-focused for photomicrography. 
plete ranp of VANOX accessories. lnterpupillary distance is adjustable from 54mm to 74mm. 

Height position of observation tubes is variable. Selector Diopter adjustment on the left tube compensates for 
turret for height of observation tube is  provided. This turret difference in your eye acuity. 
ensures correct height positioning of the observation tube. It A threestep beam-splitter can be adjusted to pass all light 

into the eyepiece tubes for observation, all Ii@t into the 
photo tube for photomicrography, or 80% to the photo tube 
and 20% to the eyepieces, for simul&eous viewing and 
photomicrography. 
.The triocular tube of the VANOX i s  designed to 
maintain the same mechanical tube length for both viewing 
and photographic eyepieces regardless o f  interpupillary die 
tances. 
a It is recommended to use the field of view eyepieces, 
optionally available, for simultaneous observation and photo- 

permib vertical tubs adjustment and can be enSWd in 3 micrography. They are computer designed to facilitate ac- 
positions, depending on the choice of accessories, as listed curate focusing on various film planes such as standard 
below: 3Smm film, 3%" x 4%" and 4" x 5" sire films. 

Selector turret a Available options, interchan~able with the standard obser- 

s vation tube, include those for super widefield and polarizing Standard microscopy 
observation, as well as intermediate tubes for fluorescence, d 

Metallurgical and polarized light 
polarized and reflected light. M.P microscopy 

Fluorescent light microscopy, C 

F.C magnification changer I 
REVOLVING NOSEPIECE 
+ Quintuple revolving nosepiece 

8 FOCUslNG ARlUSTMENT on ball races, with dovetail car- 
a Large coaxial knobs are provided on both sides of the stand rier and recess for simple analyzer. 
t. achieve smooth coarse-and-fine adjustments without fa- Letter-coded objective holes 
tigue. Equipped with arm rests on base. with positive click stops. 

Coarse drive on dovetail slideways, rack-andpinion type, a Dust-proof carrier. Smooth 
adjustment Fine drive range on 49mm. roller guide, gear train; adjustment range 9 of rotation all five maintains objectives. parfwality The click 

2.3mm, graduated in increments of 1 micron. stop is positive in action, so .that each 
a Automatic prefocusing lever is  provided to prevent pos- . objective comes to a common center 
sible contact between specimen and objective as well as to when rotated into working position. 
simplify coarse focusing. This laver i s  locked after coarse Flat-field, parf-1 plan achromats supplied as standard. 
focus has been accomplished to prevent further upward Other available options include plan apochromats, the 
travel of the stage. This lever does not restrict fine focusink highest quality objectives, to assure crispness and flat field of 

view, with excellent resolution, free from chromatic aberra- 
l OBSERVATION TUBES tions and curvature of field for the most demanding visual 

The standard tube consists of a combination of inclined and photographic requirements. 
binocular eyepiece tubes and-vertical photo tube. Eyepiece a Available optionally are nosepieces for incident light 
tubes, inclined 30°, accept.eyepieces with a field number of vertical illumination in brightfield, darkfield and fluorescent 
21 ; eyepoint positioned for maximum observer comfort. light. 





H8TAOE 
Large, square graduated mechanical stage, l7Qmm x 

172rnm, on dovedl stage bracket, with low positioned 
coaxial control knobs. 

Traversing area 76mm x 52mm, on ball races; with vernier 
scales reading to 0.1 mm; with paired specimen holders, 
adjustable, removable. 

The stage, rotatable 300°, permits convenience of opera- 
tion for trimming and framing o f  your photographs or for 

field iris diaphragms. Numerical aperture values are engraved 
on the condenser aperture iris diaphragm. 

This illumination system assures sumcient light intensitv 
for all modes o f  observation, including 
darkfield and phase contrast. 

MARIUSTMENT OF LIGHT INTENSllY 
A variable transformer from OV to 10V is 

built in the base and equipped with a 
push-button switch, voltage adjustment 
lever and voltmeter, while levers for the 
swing-out collector tens and swing-out 
frosted glass are provided on the base for 
effortless operation. 
The minimum voltage required for the light source can be 

adjusted with a rheostat trimmer screw at the base plate of 
the microscope in accordance with line voltage and fre- 
quency. A silicon controlled rectifier (SCR) is provided for 
output voltage control.The SCR has the following advantages 
over conventional rheostat cunuols: 
1 ) Extremely fine adjustment d light intensity can be easily 

achieved. 
2) Flickering of the bulb filament is eliminated and lipt 

intensity Is stabilized. 
3) Increased life cxpcctancy of the bulb. 

oblique illumination and differential interference contrast. 
& Slide holder is  adjustable for slides up to 200mm x 
72rnm. The upper platform of the stage moves horizontally .LIGHT SOURCE 
with the slide, preventing drag. Uppcr platform and mcchan- h tungsten lamp 6V, 30W, with 
ical movements may be removed to make a large plain stage. centering device, i s  provided i n  the 

Standard stage inserts are intcrchangcablc with baa for transmitted illumination, 
optional metallurgical and fluoresant inserts. in which light passes 
a A rotatable circular stag for through the eon- 
microscopy i s  available optionally. 

IILLUMINATION SYSTEM enters t h e  obiective. As 
The st~ndard N.A. 1.40 achromatic/ pposcd to central (norma!) illumination 

aplanatic condenser assures perfect Kwh- where the light beams are parallel to the 
l e ~  illumination, ranging from large optical axis o f  the microscope, oblique , 

numerical aperture p fan apochromats tostandard illumination provides light bundles at .  an 
achromats. angie to the optical axis. This 
.The auxiliary lens system can be flipped will double the kmlving power 
180°, providing an optimum cone of light for as compared with central illurni- 
perfect illumination of objective powers from nation, 
4X to IOOX, which can be further extended .The standard light source incor- 
from 1.3X to lOOX by use o f  a swing-out porates a collector and heat filter, 
condenser, and permits full utilization of thc N., with provision for attachment of 
'I -40 achromaticlaplanatic cmdenser. additional filters. 

A unique built-in field iris diaphragm mntrols + The standard light source for transmitted 
the light beam for perfect Koehler illumination. L light can also be used for incident light, when 

The auxiliary lens system is located below the attached to the microscop limb, Inter- 

condefiser, with a readily accessible control changeable light sources available include a 

lever. fluorescence light source, haloen light 
Optimum itlumination and contrast for each source, xenon light source and electronic 

objective are easily obtained with aperture 





.STANDARD EQUIPMENT (AH-2) 
Microscope stand with built-in transformer and ..................... rheostat................ 1 
Binocular tube with photo tube ..................... 1 
Revolving nosepiece .............................. 1 
Rotatable square mechanical stage 

with low drive controls ......................... 1 
Stage insert plate ................................ 1 
Condensermount..................,............. 1 
Auxiliary lens system ............................. 1 
Tungsten lamp house ............................. 1 
Lamp socket with one lamp bulb .................... 1 

..................... Collector (for transmitted light) 1 
.................... Achromatic/aplanatic condenser 1 

............................ Centering frosted glass 1 
Objectives: Plan 4X, Plan lox, Plan 20X (Spring), 

................. 
Plan 40X (Spring), Plan 100X (Spring, oil) . . 1 ea. 

Eyepieces: H.E.P. BiWF1 OX, paired 1 
Filters: Green 456-533 Yellow 45Y-48 . Blue 45C. ..... 1 ca. 

.......................... Spare bulbs, 6V 5A TB-1 2 
............................ Immersion oil, bottled 1 

..................................... Dust cover 1 
SPEC1 FIGATIONS 

Speciflcatic --- Specification 

Microscope 
nutd  

Obaewatlon 
tuba 

Ravolvlnl 
narcplece 

<Fas lng adlustment sy!item> 
tomenlent helght posltlonlng dial for interchaw 
abla obsarvatlon tubes. 
Provision for attachment of Intarchangeabls phota- 
mkrographk equipment. 
Fcwdng by vertlcal stage movement with coaxial 
focus adjustment knobs. - Coarse adjustment on dovetail slldeways, rack- 
and-ptnbn type; adjustment range 49mm. 
Fine adjustment on roller guide, gear traln type; 
adjustment range 2.3mm, graduated in incmments 
of 1 mkron. 

<Illuminatien wstam> . ~ ~ ~ ~ ~ ~ l t b d  illuminatw m d  transformer built in 
the base. 
Li&t source is a tungsten lamp. 6V. 30W, with 
bulb centering device, interchangeabk. 
Built-in transformer, variable from OV to lOV, 
incorporates a thyristor circuit in its shemat for 
smooth fins adjustment o f  light intensity. 

f rlocular tubs (Incllnatlon 3@), interchangeabk 
wIth other tubss. . m n s m t  tuba length adjustment 
Interpupllhry distance adjustment from 54mm to 
72mm. - ThmbposItion light path s l imor knob. 

* Fidd of vlew ayapiscss for focusing on the film 

Quintuple revolving nostpiece, on ball races, on 
dow,tail rllde. 

stye 

Conden* 

O b j m l m  

E y w h  

I I 
H.E.P. BiWFlOX, paired. Field Number 18. 

Square mechanical stage, rotatable, with low drive 
controls (1 70mm x 172mm), rack-and-pinlon 
drive. 
Adjustable and removable specimen holder. Mwb 
ments on ball races, for both vertical and hori- 
zontal excursions. 
Worklng range: vertical 52mm, horizontal 76mm. 
Vernier scales reading to 0.1 mm. 

- Interchangeable sta# inserts. 
Mechanical !$age interchangeable with a Large, 
Circular, Rotatable Stage for polarizing micro- 
scopy. 

Height adjustment by rack-andginion drive. 
Height displacemant 30mm. 
Centering device. 
Flip-over type auxiliary lens system, with field iris 
diaphragm. For optimum illumination from low 
power to oil immersion objectives. 
Aplanatic/achromatic condenser, N.A. 1.40, with 
decentcrabie aperture iris diaphragm and graduated 
aperture scale. 

Spring-loaded 
Spring-loaded, oil 

Choke o f  intermadiate adaptsrs 

Remarks 

Spring-loaded 
0.22 
0.1 4 

Plan Ach. 40X 

plans. Plan Ach. 1 OOX 

W.D. 

5.50mm 
7.1 8 
0.78 

0.65 
1.25 

Plan Ach. 4X 
Plan Ach. 1 OX 
Plan Ach. 20X 

0.1 0 
0.25 
0.40 



Fluomsenw I ~ ~ o r  Atxa~hrnent I MODEL A-FL 
This attachment permits fluorescence microscopy in trans- 
mitted light for research and routine diagnostic applications 
in brightfield or darkfield illumination. 

.OUl%TANDl NO FEATURES 
A threeposition light path selector facilhtes the use of a 

200W super-pressure mercury burner and a detachable 
tungsten light source, individually or combined, for observa- 
tion in fluorescent light, white light, or fluorescence phase 
contrast. 

The optical system includes a powerful aspherical collector 
lens and a high numerical aperture darkfield condenser, N.A. 
1.4-1.2. 

The illuminator, available with AC power supply units, 
always ensures uniform image brightness, a distinct asset in 
judging the quality of antibody reactions. 

In addition to the various barrier filters mounted in a 
turret, an L-410 filter is  permanently built in the interme- 
diate device for protection of the eyes from UV rays. 

A choice of exciter filters is provided for dl types of 
fluores~ence observation especially for fluorescence antigen 
observation of tissue structure, hormone and enzyme re- 
action. 

Phase contrast observation is  also possible simultaneously 
with fl uorcscence. 

.STANDARD EQUIPMENT 
........................ O Fluorescence illuminator 1 

@ Barrier filter attachment with filters 20Y-50, 
20Y-52,200-54,ZORdO in turret . . . . . . . . . . . .  1 

@ Filter slide with 20 AFC (Auto fluorescence cut) 
. .......................... inmount.. 1 

@ Darkfield condenser, N.A. 1.4-1.2 (immersion type) . . 1 
0 Stage insert plate for fluorescence work ............ 1 
@ UV protective tube ............................ 1 
6> UV protective shade ........................... 1 

......... @ Frosted glass filter for tungsten light source 1 
.......................... @ Centering frosted glass 1 

................... @# Exciter filters: UV (50U-360) 1 
.................. BV (50V-v-40) 2 

................ @I Other filters: ND-25 (SOND-25) 1 
.................... G (506-533) 1 

.............................. Power supply unit 1 
Super pressure mercury burners, HBO-200 W/4. ...... 2 

............. Immersion oil, bottled (no fluorescing). 1 
Woodencase ................................. 1 
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V d e i l  ~lumscence IllQrninator Attachment (after ~~asrn)  I MODEL A-RFL 
The Model A-RFL comprises a vertical illuminator designed 
to further extend the versatility of the VANOX for incident 
light fluorescence microscopy. The Model A-RFL incor- 
porates a high pressure mercury bumer, 4 exciter filters in 
mount, and 10 barrier filters in mount, in addition to 5 
exciter filters in a turret and 4 dichroic mirrors with 4 
matched barrier filters. 
The dichroic mirrors, originated by Dr. J. S. Ploem, are built 
in a slider for selection of desired wavelengths for excitation 
of the specimen, by simple lever. operation. UV and blue 
radiation emitted from a powerful 200W high-pressure 
mercury burner is transmitted through collector and exciter 
filter to the dichroic mirror to excite the fluorochrome in the 
specimen in the desired wavelength. After irradiation with 
the excitation wavelengths, the specimen emits a longer 
visible wavelength. A barrier filter between objective and 
eyepiece passes the emitted light from the specimen and 
blocks out unwanted wavelengths to obtain a black back- 
ground. 

.OUTSTANDINQ FEATURES 
The objective of the microscope serves as both condenser 

and objective, so that only the viewing area will be irradiated, 
which prevents rapid photodecomposition in the areas not 
observed Also, delicate darkfield condenser manipulation 
and immersion are avoided. 

The incident light path adopted in this method directs the 
excitation beam onto fhe surface of  the objective along the 

optical axis. Therefore, a bright, clear fluorescent formation 
against a dark background is ensured, particularly convenient 
in high magnification up to 1000X total. 

The exciting light does not pass throua the specimen, as is 
the case with transmitted light, so that the full emission 
intensity of  the specimen can be utilized. 

The Model A-RFL can be used in conjunction with the 
transmitted light fluorescence illuminator Model A-FL for 
incident and transmitted light fluorescence microw;opy. 

Objectives available in this method are all non-fluorescing, 
flat-field, with excellent resolution. 
m 

Rsnr* 
I 

Plan 10X-F 0.25 7.1 8 No-fluorescing 
Plan Apo ZOX-F 0.65 0.14 No-fluorcrcing 
SI Apo 40X-F 1.0 0.19 No-fluorescing, oil 

SI FLS 100X-F 1.25 0.10 No-fluorescing, oil 

Dichroic mirrors built in a slider are matched with barrier 
filters in mount as below: 

'I' 



.STANDARD EQUIPMENT 
@ Fluorescence vertical i tluminator with revolving - 

nosepiece and built-in dichroic mirrors ............ 1 
@ Fluorescent lamp house ......................... . 1  
@ uv protective shade .I 

4 
........................... 

@ ~uxi l iary collector lens ......................... . 1  
@ h m e r  centering mirror. ........................ .I 
. @ Objectives (no fluorescing) : 

Plan Ach IOX-F ............................. 1 
Plan Apo 20X-F ............................ .1  
SI Apo 40X-F (oil) .......................... 1 
SI FLS 100X-F(oi1) ......................... 1 

'@ Exciter filters in mount: 
UG-1, UG-5, IF-405, BG-12 ................ 1 each 

@ ~arrier filters in mount: 
L-420, L-435, Y-455, Y-475, Y-495 
0.51 5, @530,0-570, 0-590, R-610 ........... 1 each 

Power supply unit ............................. .1 
8 Super pressure mercury burner, HBO-200 ........... .2 

Immersion oil, bottled (no fluorescing) ............. . I  
Woodencase .................................. 1 



Fluorescence Phase 
Contrast Attachment I MODEL A'LPC 
The Model A-FLPC permits simultaneous observation of 
fluorescent and phase contrast images. The aplanatic con- 
denser, N.A. 1.40, incorporates an aspherical lens and fluo- 
rescence phase contrast annuli with centering device, for 1 
10X, 20X, 40X and lOOX phase objectives. Aperture iris 
diaphragm built-in. 

.OUTSTANDING FEATURES 
The combination of fluorescence phase contrast condenser 

and auxiliary lens system permits general brightfield, phase 
contrast and darkfield observation with tungsten light. 

Photomicrography in fluorescence phase contrast is pos- 
sible without additional steps, however it will usually result 
in a low conbast photograph. Therefore, it i s  recommended 
to photograph the fluorescent image and the phase contrast 
i m a ~  separately and compare them for further study. 

Fluorescence brightfield, fluorescence darkfield as well as 
regular brightfleld, can be obtained by exchanging auxiliary 
lenses. 

.STANDARD EQUIPMENT 
Fluorescence phase contrast condenser, N.A. 1.40 

with phase contrast annuli for 10X, 20X, 40X, 
and 100X phase objectives, in turret. . . . . . . . . . . . . 1 

@ Fluorescence phase contrast attachment lens . . . . . . . . 1 
@ Fluorescence phase contrast auxiliary lens . . . . . . . . . 1 
@ Brightfield auxiliary lens . . . . . . . . . . . . . . . . . . . . . . . . 1 
$ Darkfield auxiliary lens, for 1 OX, 20X and 

40X objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
9 Darkfield auxiliary lens, for 100X objective . . . . . . . . . 1 
DCenteringtelescope . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
D Phase contrast objectives: 

PCPLAch lox ............................ 1 
PC PL Ach 20X . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
PC PL FL S-40X (spring) . . . . . . . . . . . . . . . . . . . . . 1 
PC PL FL 5-1 00X (spring, oil) . . . . . . . . . . . . . . . . . 1 

(iD Filter, red frosted 46R60F-W55 . . . . . . . . . . . . . . . . . . 1 
@Auxiliary clamping wrench . . . . . . . . . . . . . . . . . . . . . . 1 

Woodencase ................................. 1 

A F B  -- 



Phase Contrast Attachment / MODEL / (3 F*-h +*. -**, NHUIXP10, ASA 1W. UUIO. ox. w l h  PM-UZ5A 

lSTANOARD EQUIPMENT 
.......... @Phase contrast turret condenser, N,A. 1.40 1 

The Model A-PC i s  an indispensable instrument to observe @Centering telescope ........ ;. .................. 1 
the internal structures of cells, nuclei, or minute living @Phase contrast objectives: 
objects. 0- l *Positive low contrast 

.......................... PCPLAch 10X 1 
.QUTsTANDlNO FEATURES PC PL Ach 20X.. ......................... 1 

................... .The Model A-PC permits phase contrast microscopy by PC PL FL S-40X (spring) 1 
............... means of a phase contrast turret condenser, an auxiliary lens PC PL FL S-1OOX (spring, oil) 1 

system and phase contrast objectives. Additionally, the @-2 *Positive low low contrast 
......................... attachment permits normal brightfield and darkfield micro- PCPLLAch 10X 1 ......................... W P Y -  PC OLL Ach 20X 1 .................. Equipped with an achromatic/aplanatic phase turret con- PC PLL FLS-40X (spring) 1 

.............. denser, N.A. 1.40, fitted with aperture iris diaphragm, ring PC PLL FL S-100X (spring, oil) 1 
centering device and annular diaphragms for 1 OX, 20X, 40X (gp -3 *Negative high contrast ......................... and 100X phase objectives, an empty aperture for brightfield PCNHAch 10X 1 

......................... observation, and a darkfield stop, N.A. 0.911.4. PC NH Ach 20X 1 
...................... a Besides the standard PC PL phase objectives, phase contrast PCNHAch S-40X.. 1 

objectives with three other contrasts are available - PLL, NH PC NH Ach SlOOX (spring, oil) ............. 1 
and NM. 0 - 4  *Negative medium contrast 

......................... These letters designate the following contrast: PCNMAch 10X 1 

......................... N = Negative; P = Positive; H = High PC NMAch 20X 1 
................. M = Medium; LL = Low-tow PC NM Ach S-40X (spring) 1 

............. This exceptionally wide selection of contrasts offers a PC NM Ach S-100X (spring, oil) 1 
practically unIimited range of combinations to suit the most *The Model A-PC-PA consists of all the 4 contrasts as 
demanding requirements. listed above, while one contrast combination can also 

be available as follows: 
A-PC-PB-PL (positive low contrast) 
A-PC-PB-PLL (positive low low contrast) 
A-PC-PB-NH (negative high contrast) 
A-PC-PB-NM (negative medium contrast) 

.. - _ aperture dIaphnlpn 
is stoppd down slightly 

PdtiVk more than the objsctlw 
PLL lodoW N.A=, fma* c0n-t M Y  Obwwatbn of 

bs incrcmd. If further forms and irr 
c o n a t  Is ~ u i ~ d ,  thk tern=! m c .  
PLL contrast Is used. turto of rpsci- 
Whsn spectrnms require mtns with rela- 

Podtb definite observation of tively hi& con- 
PL thaw internal structure tnst 

low more than at slightly 
stopped down apertum dia- 
phragm of brightfidd. 
When more contrast is n o  
ce$swy for observation of 
objects so small that the 

NM '** ~extremsly stopped-dorm o~~~~~~~~~ 
a p w r e  dhph- a n  of forms, 
barely detect their exist- amounq md 
ewe. . motions of low 
When darkfield obrstvatkn con tnst ob- 
is prsfsnbla fo brightfield, jscts in detail. 

NH Negative since the 0bNcf.s am v w  
hiah low h conwast and can 

hardly be obwrved in 
@ightfkld. 



Suwr Widefield Attachment I MODEL A-sw 
Specially designed for the VANOX, this superb combination 
o f  Olympus super widefield observation tube with photo 
tube, eyepieces, objectives and condenser gives you the 
widest field diameter in the world. The obvious time-saving 
benefits in routine and research work increase efficiency and 
provide a considerable reduction in eyestrain and fatigue. 

W OUTSTANDING FEATURES 
.The eyepieces include SW7X eyepiece (field number 29) 
and SW1OX eyepiece (field number 26.5). The SW7X scans 
the widest flat field o f  view in the world, 259% larger than 
the standard WFlOX eyepiece, while the SWlOX scans a 
21 7% larger field than the WFl OX. 

Each eyepiece i s  provided with diopter adjustment. Inter- 
pupillary distance is variable from 56mm t o  74mm. 
T h e  super widefield objective SW Plan lOOX enables you 
not only the observation of the widest field of view in con- 
junction with the SW eyepteces, but also produces a flat 
image to the edge o f  the field, with excellent resolution. 

.STANDARD EOUIPMENT 
@ Super widefield binocular tube with photo tube ...... 1 
@ Super widefield condenser. ...................... 1 
@ Objective sw plan 1 0 0 ~  (oil, spring) ............... 1 
@ Eyepieces: BiSW7X, paired ..................... 1 

BiSW1 OX, paired. .................... 1 
(3 Eyepiece adapters for standard eyepieces, paired ..... 1 



1i:fferential Interfer~ e Contrast 

 he interference contrast method renders a sharply de- 
fined, relief-like image with excellent contrast in a wide 
range of Interference colors. This method permits observa- 
tion of  unstained transparent objects like phase contrast, 
which makes it useful for observation in histology, cyto- 
logy, biology, anatomy, etc. Furthermore when used with 
the Model VANOX, this attachment permits detection of  
minute difference of  thickness and changes of  internal 
refractive indices of unstained, transparent specimens. By 
operating the birefringent crystal prism built in the inter- 
mediate tube, a most suitable contrast color can be eho- 

The Model A-NIC is designed for the qualitative study of  
transmitted light phase objects with the Universal Re- 
search Microscope Model VANOX. This differential inter- 
ference contrast device incorporates a pair of birefringent 
crystal prisms as beam-splitters, with a shear between the 
two interfering beams smaller than the resolution limit of 
the objective used* in the microscope, so that no double 
image i s  observed. 4 
sen in accordance with purpose and specimen. The back- 
ground color can be continuously changed in the order 
from dark to yellow, to purplish red, to blue or in the re- 
versed order. ~n O ~ M ~ O ,  engulfing o poromsciurn. 

OUTSTANDING FEATURES The differential interference contrast turret condenser, N. 
Generally the larger the phase difference, the more A. features 3 modified Wollaston prisms for Plan Achromats 

conspicuous the halos, which is a drawback of the ordinary lox, 40X, and 100X, 3 light annuli for phase contrast objec- 
phase contrast method, making distinct observation of tives PC PL Plan lox, 40X, and 100X, as well as a full Open- 
contours more difficult. The Nornarski method does not ing for brightfield microscopy. 
cause halos, so that a clear definition of image details is  DSTANDARD EQUIPMENT 
obtained. O Differential interference contrast intermediate tube 
.The Nomarski method permits utilization of  the full AH-NA ..................................... 1 

... numerical aperture of the objective, which results in excep- ~Dlfferential interference contrast condenser AH-NC .1 
tionat image brightness and resolution almost double that of @phase contrast objectives PC PL Plan 1 OX. ........ .1 
phase contrast. PC PL Plan 40X. ........ .1 

The depth of focus is smaller in differential interference PC PL Plan 100X (oil) ..... .1 
contrast than in phase contrast. This prevents disturbing @centering telescope CT -1 ......................... 
outaf-focus effects, and permits layer by layer scanning of Filter 45G533 ................................ .1 
specimens, commonly called "optical sectioning". 

Interference colors, or grey shadings, can be seen in - 
proportion with the gradient of path differences of 
the specimen. Phase contrast helps to determine 
a high or low refractive index of a spec- 
imen detail by the appearance of ha- 
los, according to the positive or 
negative contrast of the objective 
in use. 

As the shearing direction is re- 
stricted in accordance with the 
sliding direction of the Wollaston 
prism, it is  preferable to use a rotat- I - 
able stage to orient the specimen in the direction best suited 
for optimum resolution. 

For the observation of anisotropic objects, it i s  recom- 
mended to apply phase contrast rather than interference 
contrast for better results. 
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Polarizing Attachment MODEL AP-!/ kp-2 
These polarizing attachments are designed to convert your 
VANOX to a high quality polarizing microscope without 
special tools. They are a useful aid to study the optical 
characteristics of materials in the ever-expanding field of 
polarizing microscopy in orthoscopic or conampic ob- 
servation. Even extremely minute specimen details can be 
made objects for microscopic work in polarized light. 
Each of the attachments permits microscopy in polarized 
light not only in mineralogy and petrography, but also in 
chemistry, pharmacology, biology, medical science and 
ceramics, as well as in the chemical and textile industries. 
The difference between the A-P-1 and AP-2 is that the latter 
includes a polarizing monocuZar tube and a set of ~bjective 
centering devices in addition to the standard equipment 
provided for both models, with the exception of eyepieces 
BiKSX and AH-WFI OX. 

W OUTSTANDING FEATURES 
The polarizing monocular tube is inclined 30°, and is  

provided with a vertical photo tube and a centerable, focus- 
able Bertrand lens. A light path selector knob permits light 
passage to the 0bse~ati0n tube or photomicrographic 
attachment. Iris diaphragm for single crystal work. 
r The 1.25X intermediate polarizing tube accepts various 
compensators. A focusable Bertrand lens i s  mounted on a 
turret to place it into the light path. 

Built-in analyzgr is rotatable 90'. 
The 170mm-dia. circular stage is routable through 3600 on 

ball bearings, and provides click stops in increments of 4s0 
from any position, preset by a click stop lever; two centering 
screw. Mechanical stage is  attachable to the circular stage; 
working range of 30mm x 30mm, with vernier scales. 
a The swingout polarizing condenser, N . k  0.910.25 is 
provided with aperture iris diaphragm. Click stop at position 
"0". 



.STANDARD EQUIPMENT 
A-P-1 A-P-2 

a Polarizing monocular t u k  with 
Bertrand lens ...................... .- 1 

@Single objective adapter .............. - 1 
@ Objective mount, non-centering ......... 1 
@ objective mounts, centering . . . . ...... - 4 
@ Polarizing intermediate tube with analyzer & 

Bertrand lens ...................... 1 1 
@ Swing-out condenser N . k  0.910.25 with 

polarizer and i r i s  diaphragm ........... 1 1 
a Circular rotatable stage ................. 1 1 
@ Cross-movemen t graduated mechanical stage 1 1 
@Compensator plate, 530mp, first order red . . 1 1 
@ Compensator plate, 114 wavelength 

retardation ........................ 1 1 
0 Berek compensator, I-l I l orders .......... 1 1 
@ Eyepieces: BiKSX .................... 1 - 

K5X, with cross hairs ......... 1 1 
WFlOX, with 10/100mm 

micrometer ..... 1 
WF I OX, with cross hairs . . . . .  -1 
AH-WF1OX ................ 1 

@ Objectives: (strain free) PO 4X ........... 1 
PO10X .......... 1 
PO 20x .......... 1 
PO40X .......... 1 
POlOOX,oil ...... 1 

@ Pin hole cap ......................... 1 
I. Wooden case ......................... 1 





.STANDARD EQUIPMENT (AH-MI 
AH-M-1 AH-M-2 

Microscope stand with built-in transformer 
and rheostat . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 .  

Binocular tube with photo tube. . . . . . . . . . . . . 1 1 
Rotatable square mechanical stage with 

low drive controls . . . . . . . . . . . . . . . . . . . . . 1 1 
Vertical illuminator with revolving nosepiece, 

including filters Y, GI C, LB-45, LR-100, 
LB-145 & NO-6, mounted in turrets . . . . 1 1 

Attachment lens . . . . . . . . . . . . . . . . . . . . . . . . 1 1 
Tungsten lamp house . . . . . . . . . . . . . . . . . . . . . 1 1 
Lamp socket with one bulb . . . . . . . . . . . . . . . . 1 1 
Collector lens. . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 
Polarizing set (polwizer and analyzer) . . . . . . . . 1 1 
Metal stage insert . . . . . . . . . . . . . . . . . . . . . . . 1 1 
Slide plates (set of five) . . . . . . . . . . . . . . . . . . . 1 1 
Objectives: M 5X 1 OX, 20X, 40X, 100X (oil). . 1 ea. - 

M Plan SX, 1 OX, 20X, 40X, 100X (oil). . - 1 ea. 
Eyepieces, H.E.P. BiWF lox, paired . . . . . . . . . 1 1 
Spare lamp bulbs, 6V 30WTB-I . . . . . . . . . . . . . 2 2 
Counter-weight block . . . . . . . . . . . . . . . . . . . . 1 1 
Immersionoil . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 
Dust cover . . . . . , . . . . . . . . . . . . . . . . . . . . . . . 1 1 - 

Component 

Mlcrorcope 
stand 

Obwrvatlon 
tube 

SpecMcatlonr 

<Foeusing adjustment system> 
Height positioning dhl for intcrchangaabls obstr- 
vation tubas. 
Prwislon for attachment of interchangeable photo. 
micrographic equipment, 
Focuslng by vertical stage movement with coaxial 
focus adjustmant knobs. 
Come adjustment on dovetail slideways, rack- 
and-pinion type; rdjustmenrnnge 49mm. - FIm adjustment on roller gufde, gear train type; 
adjustment mge 2.3mm, gnduatad in incrementr 
of 1 micron. 

<Illumination system> 
Transmitted iiluminator and transformer built in 
ths bass. 
Vertical illuminator provided with quintuple m 
volving nosepiece, field and aperture iris dia- 
phragm Detachable filter turret unit. Provision 
for attachment of a polarizing set. 
Light source is a tungrten lamp, 6V 30W, with 
bulb cantering device, interchangeable. 
Built-in transformer, variable from OV to 10V, 
incorpontes a thyristor circuit in its rh-t for 
smooth fine adjustment of light intensity. 

Triocutar tuba (inclination 30°), interchangeable 
with other tubas. 
Consant tube length adjustment, 
lnarpupillary distance adjustment from 54mm to 
72mm. 
Thn*pwltion light path selector knob. 
Field of vlsw eyephcas for focusing on the film 
phno.. 
Chdca of, inaennad hte adapters. 

Compomnt 

SmW 

Couwr- 
wslght Mock 

Objectives 

Eyrpkw 

ipwlficatlon! 

Square mechanical stage, rotatable, with low drive 
controls (1 70mm x 172mm), rack-andpinion 
drive. 
Adjustable and removable specimen holder. Move 
ments on ball races, for both vertical and hori- 
zontal excursions 
Working range.: vertical S2mm, horlrontal 76mm. 

• Vernier scales reading to 0.lmm. 
Interchangeable stage inserts. 
Mechanical stage, lnterchangeabb with a Large, 
Circular, Rotatable Stage for polarizing micro- 
XOPY. 

- Attached on the condenxr mount to counter-bal- 
anca the stage. Removable. 

AH-M-1 
Magnification 

M 5X 
M 10X 
M 20X 
M 40X 
M 100X (oil) 

N.A. 
0.1 0 
0.25 

0.40 
0.65 
1.30 

W.D. 
27.00mm 
7.60 
2.1 0 
0.50 
0.35 

AH-M-2 
W.D. 
3.3Omm 

7.1 0 
0.72 
0.39 
0.1 6 

Magnification 

M Plan 5X 
M Plan 10X 
M Plan 20X 
M Plan 40X 
M Plan tOOX (oil) 

H.E.P. BiWFl OX, paired. Flsld Number 18. 

N.A. 

0.1 0 
0.25 
0.40 
0.65 
1.25 



, ..,a1 Illurnin~tfir Attachment I MODEL A-M 
The Model A-M facilitates easy conversion of the VANOX to 
an outstanding metallurgical microscope by simpry mounting 
it to the observation w be in the same manner as the standard 
revolving nosepiem 

I OUTSTANDING FEATURES 
The vertical illuminator body is conveniently equipped 

with a quintuple revolving nosepiece, semi-transparent mir- 5,.e1 
rot, and collector lens. 

An auxiliary lens system for hifillow magnifications is 
incorporated. 

Various filters for color temperature compensation, color 
balancing and light attenuation are provided. 

Obsetvation in po!arized light can be performed by placing 
polarizer and analyzer into the light pah of rhe microscope. 
Polarizer and analyzer are supplied as part of the standard 
equipment. 

.STANDARD EQUIPMENT 
a Vertical illuminator with revolving nosepiece, 

including filters Y, G, C, LB-45, LB-100, 
LB-145 & NO-6, mounted in turrets ............ 1 

BiAttachment lens .............................. 1 I .-' I .......................... !Counter-weight block 1 I 
.............. 'Polarizing set (polatizer and analyzer) 1 

. - .................................. !@Stage insert 1 
.................... J& ~ e t a l  slide (set of five) 1 

................... .... ~@*~bjectives: M 5X ... 1 

........................... M I O X  1 
M 20X ........................... 1 
M 40X ........................... 1 

........................ M 100X (oil) 1 

;w: wliiir ,I I )  mi- 



................................. a Wooden case 1 

- -- 

The Model A-M-NIC, based on the Nomarski* interference 
contrast principle, is used with the VANOX for examination 
and metallography of opaque specimens in combination with 
the vertical illuminator Model A-M. 

MOIPTSfANDINO FEATURES 
.The Model A-M-NIC enables the mictoscopist to quickly 
examine both minute surfaa differences and inclusions. 

Lathlo P r o x e m  M Plon IOXFK 2 5 ASA 1W o R. with PM-WJU 
It shows up flaws, stacking faults, slip lints, phase 

structums and surface inclusions, brilliantly illuminated 
against a dark background or in various colors. 

A 4 9  rotation of the analyzer permits rapid transition to 

" 
ordinary brightfield, for quick comparison purposes. 
a This instrument assures a clear image, in apparent relief, 
wlth excellent contrast in a wide range of interference colon, 
from zero order to high sensitive tints. 

The advantages of the Model A-M-NIC are as follaw: 
0 Differential interference contmt does not cause halos as 
encountered with ordinwy phase contrast. 
0 Interference colors can be seen in proportion with the 
gradient of path differences of the specimen. 
0 The Nomarski* method' permits utilization of the full 
numerical aperture of the objective, resulting in excep- 
tional image brilliance and resolution almost twice as high 
as in phase contrast microscopy. I 
OThe A-M-NIC provides lateral resolution of specimen 
surface roughness as fine as 20A-30k =STANDARD EQUIPMENT 
O n e  Nomarski* method is very helpful to observe the O~ifferential interferencecontrast attachments, 
surface of an object which cannot or should not be etched. with mounts for M Plan objectives 5X, 1 OX, 

............... OThe strain-free M Plan objectives up to the M Plan 20X, 40X and 100X ( e t  of five) 1 
..................... objective 100X, dry, are utilized at their full numerical )Objectives: M Plan 5X-N.. 1 ...................... aperture to give a fiat, in-focus image over the entire field M Plan 10X-N. 1 
..................... of view, M Plan 20X-N.. 1 

MPlan 40X-N ....................... 1 
.................. M Plan100x-N (dry) 1 

@~na l~ze r  with depolarizer. ....................... 1 



LncIdsnt Phase Contrast Attachment / MODEL A m m  
d 

The Model A-MPC enables you to observe the specimen 
' iurface by converting surface roughness into brightness 

differences, where brightfield observation is not advisable. 
This method is very helpful to examine the growth pheno- 
mena, cleavage planes, cutaway surfaces of crystals, or etch 
pits. 
aOUTSTANDING FEATURES 

illuminator Model A-M. Reflected light phase contrast 

I 
The Model A-MPC i s  used in conjunction with the vertical ,, ryroxamr PLmXFI: 35, .x w,th PM.U).35A 

IrbMI NU MXFK 33, I. outo cl 4 t h  Pk4.W-35A 

objectives comprise objectives MPC1 OX, MPC20X, M PC40X 
and MPC100X. Each objective power is available in four 
contrasts . . PL, PLL, NH and NM. I 

Observation of the apparent structure 
of opaque objects. I 

N Negatlve Observation of small details. 

For specimens of rclatlvely low 
contnst. 

I I 

M Mdlum For specimens of average contrast. 

I For specimens of relatively high 
contrast. I 

I I 

LL Low-Low For specimens of hiih contrast. 

The phase contrast turret assembly incorporates centerable 
light annuli for 1 OX, 20X, 40X, 1 OOX phase objectives and .STANDARD EQUIPMENT 
an aperture iris diaphragm. @ Phase contrast turret for vertical illuminator ......... 1 

............................ 'base contrast objective data: @   entering telescope 1 
@ phase contrast objectives (Positive low contrast) 

...................... MPCPL Ach 10X :.. 1 

......................... MPC PL Ach 20X 1 

......................... MPC PL Ach 40X 1 

......................... MPCPL Ach 100X 1 
ww #I .  fYr( ul larhmrnt 8s to  be uard m mmjvnccran wrlh lhc va+J.*1' 

*ma!or ottuchmml Model A-M. 
~ r & u r  



Vertical Illuminator Attachment 
fw Bright and Dakncld I MODEL 

The vertical illuminator Model A-RLB permits the VANOX 
operator a choice of brightfield or darkfield incident illumi- 
nation at the touch of a lever, for instant comparison of both 
bright and darkfield images of the same specimen details. 
This unique illumination system finds a wide range of 
applications in many fields such as metallurgy, electronics, 
chemistry, textiles and ceramics, as well as in biological and 
medical research work. Designed to observe rough surfaces of 
objects with utmost clarity, fine scratches on finished 
surfaces, etc., which are difficult to see with the ordinary 
metallurgical microscopc. 

HOUTSTANDI NO FEATURES 
For observation of both the surface and the contours of 

small opaque specimens, e.g. powders, emulsion, etc., inci- 
dent darkfield illumination can be performed by using the 
light source on the VANOX, while polarized tight observa- 
tion may be performed by using analyzer and polarizer. 
*Each Neo objective contains both a high quality, ft l ly 
coated metallurgical achromat objective and a matched 
annular condenser. 
.The brighttieldldarkfield knob can direct the light axially, 
for brightfield illumination, or obliquely through the sur- 
rounding annular condenser for darkfield use. It is not 
necessary to change objectives or accessories, or to re-focus. 
a The accessory polarizer and analyzer can be easily mounted 
withwt teols for glare reduction, determination of crystal 
direction, or identification of nonmetallic inclusions. 

The illuminator incorporates spring-loaded mounts for a 
dropin polarizer as well as a rotating analyzer, calibrated 
from 0" to 90' in 10" increments, and at 4sa. 
T h e  filter turret unit includes two turrets; one for yellow, 
cobalt, LB145 and green filters and the other for LB100, 
LB45 and N 06. Each turret also contains one empty aperture. 
a The s~ndard tung+ten light source provided for the 
VANOX can be used with the Model A-RLB illuminator for 
incident light. The optional halogen light source for incident 
light can also be used. 

lbjective data: 

.STANDARD EQUIPM.ENT 
@Bright and darkfield illuminator with ............ quadruple nosepiece and filter turret 1 

.............................. @ Attachment lens 1 
:@I Polarizing set (polarizer and analyzer) ........ , ..... 1 
4 Stage insert' (for metallurgical work) .. ; ............ 1 

.................... 2 Metal slide plates (set of five) 1 
9 Objectives: Neo 5X ........................... 1 

........................... Nco 1 OX 1 

........................... Neo 20X 1 
Neo40X.. ......................... 1 

Wooden case ................................. 1 





PM-10 a L . . N - I Y -  

,' MODEL w -y 

Depending on the scientist's preference or requirements in 
routine or research photomicrography, the Photomicrograph- 
ic System Camera PM-10 combines the features and advan- 
tages of many separate conventional attachment cameras, 
ranging from the 3Smm camera back to the 4" x 5" 
Polaroid@ film holder. 
The PM-10 system consists of two basic units - a fully 
automatic version, Model PM-10-A and a popular manual 
version, Model PM-10-M. Both of them are uniquely qualified 
for use with any microscope by means of adapters. The 
PM-10 needs no adapter for connection to the VANOX. The 
modular design concept of the system camera furthermore 
permits easy interchangeability of  many accessories such as 
motor-driven 35mm camera back, Polaroid backs, 4" x 5" 
film holder, automatic or manual exposure determination, 
color temperature regulation, a series of newly computed FK 
photographic eyepieces, etc. 

The Model PM-1@A i s  a fully automatic system that 
assures clear-cut pictures without failure by simply focusing 
and exposing. Rangc of automatic exposure control . . . 32 
min. to 1 /l00 sec. 

Advanced color temperature regulation 
By introducing color temperature conversion filters into 
the light path and zereresetting the meter, color temperature 
ah k regulated completely for exceptional color pictures. 

Data imprinting device 
As you write down any information such as specimen names, 
dates, photographic conditions on an insert card and insert it 

Sysern Chut of Modular Camen Units 
a 4" x 5" ImUrm.dhw A Q m r  (to WL 4- x 5'' rol~o@ fWm koWu. Grtphautlc l m  holdr. 

Whk film p r k  h o w  Gwh* rhW Rlrn hold@ (PMCUIS) 
?W"' 4!4"ro*mld.~sk (PMQ) 
SSmn Cirmn BpoL Mvlth ManU Fitm M w m  (C-35) 
3- Qmr. R d  wlth Au- F l h  Advanm ( G I A )  
A&apm *fth RJIy  t m  for L ~ u y  F o r n u  Backs (PM-DL) 
Mapm for Wmm Urmn Back with Marrml Fita Mu- lPWD35) 
Adqmr h q  35mm CMVl Eat& wlth Autmuk F h  Advanw CM-035AI 
Convol UnA for Fuly Autanvllo 35mm Ua*R g r k  (PM-) 
Expsvro Matar (EMU-7) 
Foarrhsk*pffkr (Fn 

into a slit provided on the camera back, the information can 
be imprinted on the 35mm film plane simultaneously with 
the exposure. 

Provision for attachment of large format cameras 
A wide choicie of  large format camera attachment. such as 
3%" x 4W Polaroid camera back and 4" x 5" film holder, 
assures photomicrographs of excellent resolution and con- 
trast with automatic exposure for instant study, contact 
printing or color slides, or documentation, etc. 

Photo eyepieces FK 
These eyepieces are specially designed for photomicrography 
with the Model PM-10 camera system. The eyepiece powers 
are 2.5x, 3.3x, Sx and 6.7~. Each magnification i s  computed 
to focus a real image at a projection length of 125mm - the 
same plane as the 35mm film plane, compensating ideally for 
photomicrographic aberrations. 

Field of view eyepieces 
It is recommended to optionally use the field of  view 
eyepieces, each of which has a focusing front lens and 
a reticle with 4 frames, each frame indicating the area 
covered by a specific power FK photo eyepiece. Several type 
field of  view eyepieces are available according to the film size 
employed, as summarized below 

35mm back 35-WF10X 

3Wx4W Polaroid back P-WFl OX AH-WFlOX* 

4"x5" holder 4x5-WF1 OX 

AH-WF 

Focwiw 1oksr.w (PM-VS) 
-4 ExpWn W ( W B M J  
AummUc Exvomm m d y  ( P W B * )  
Tumt Mask Focudn8 TdnwOI (WVN) 
E ~ l p b a  MOW (br "V' Ey8pkc.r ( ? M A W )  
Eyrp*u Mapur fof F K  Eyapbca [ M A W )  
SX m w k r  (SX  LP) 
Suwn mwmr (PM-VSC) 
Phow E y m p k  FKZ.SX.F1(3.3X, FKSX, FK6.lX 



Mwnification Change1 

Light / 

MODEL A - u  

Variation of total mag- 
K i f i c a t i o n  with the Model 

A-CA: 1 X, 1.25X, 1.5X plus PH (as centering telescope) 
Projec tlon 
Screen MODEL 

A-MPS r Projects an image of the mag- 
Swing-ou- - ondenser/ 

MODEL A-SC - - 
nified specimen onto a 155 
mrn diam. screen for group For maximum illumination 

with objectives from 1.3X 
(low power) to 100X: N.A. A,- 

- viewing, consultation, ctc. Image 
magnification measured on screen = objective power x photo 
eyepiece power x 3. with -top lens 

swung in i s  
0.85; with cali- 
brated iris diaphragm. u 
Wickfield Darkfield 

con-r MODEL A-JX-W 
This cardioid immersion darkfield condenser, N.A. 1.20- 
1.40, permits observation of lowcontrast microscopic ob- 
jects with the VANOX AHB- Speci 
ological use with bacteria, blood, 
etc. that cannot be stained. I t  

over a wide area. 1 
. . . . . . .  

~ r y  Darkfield Condenser / MODEL Lm7 Hds~(en Ught Source for :ed 

ubt MODELS A-=/A-M-LSH 
These compact light sources emit twice as much light as a 
conventional tungsten lamp (bV, $A). They are easy to 
operate, economical, and assure constant color temperature 
(3,300'~) of the light. 
The bulb life span averages 50 hours, with intensity and color 
temperature kept constant throughout the bulb life. Spectral 
distribution is the same as for a tungsten lamp. 

When attached on the VANOX, ,this 
cardioid type dry darkfield con- 

denser, N.A. 0.80-0.92, eli- 
minates inconvenience of 

Immersion. Illuminates objec- 
tives from IOX to 40X. 

.STANDARD EQUIPMENT Polarizing Attachment Sttl 
A-LSHAM-UH MODELA-POL 

Lamp house with socket and cord 1 1 Consists of pol arizer and analyzer, for ......... 
Collector lens. ........................ 1 1 use with transmitted light. 

.......................... . Filter45WF t - 
Filter 20WF-W32.5 .................... - 1 
Quartz iodine lamps jC  12V IOOW 2 2 

d? 
........ A 

Transformer TH ....................... 1. 1 



Objectives 
.BIOLOGICAL USE 
The VANOX is provided with plan achromats as standard 
objectives for their excellent quality of producing a flat 
image. To mention a few other objectives that are optionally 
available because of their unique features: 

Fluorites 
Particutarly recommended is FLS-60X. It boasts the largest 
N.A. (0.95) of all dry objectives, with excellent resolution 
at the central field. 

Apochromats 

Corrected chromatically and spherically for three colon. 
Their resolution is superior to those of achromats and 
fluorites, very suitable to observation of minute structures of 
microscopic objects. 

Plan apochromats 
Extremely corrected for chromatic and spherical aberra- 
tions, especially for field curvature, with excellent contrast 
and resolution. Their flatness of field i s  invaluable for visual 
observation and photomicrography of flat objects or sec- 
tions. 

Focal .w.u. I ' e r n  -- I FLS-40X (spring-loaded) 

Flourites 
(Semi-apochrornats) 

FLS60X (spring-loaded, 
correction collar) 0.95 0.15 2.90 

FLS-100X (springloaded, OD) I 1.30 1 0.10 1 1-80 
- -- 

Apochromats 

Apo 40X (sprintloadd 
correction co/~ar) 0.85 

Apo 40X (iris diaphragm, 
spring-loaded, oil) 1 .OO 

Plan 1.3X 0.03 
Plan 2X 0.05 

Plan 4X 0.1 0 

super Plan 10X 0.25 
wid* Plan 20X (spring-loaded) 0.40 
field 

Plan 40X (spring-loaded) 0.65 
SW Plan 100X (sprlngloaded) 1.25 

Plan 1OOX (sprineloadd, oil) 1.25 

Plan Apo 4X 0.1 6 

Plan Apo 1 OX (spring-loaded) 0.32 
Plan Apo 20X (springloaded) 0.65 
Plan Apo 40X (springloaded, 

correction collar) 0.95 

Plan Apo 100X (wrin~loaded, oil) 1.30 

Plan Apo 100X 

Plan achromats 

Plan apochrornats 

M 5X 

M lox 
M 20X 

M 40X 
M 5OX 
M l  OOX (oil) 

MMETALLUROICAL USE 
In keeping with the varied requirements for metallurgical 
routine or research applications, Otympus makes available a 
full choice of reflected light objectives from 1.3X to 1 OOX 
magnifications for the metallurgical version of the VANOX. 
rn Metallurgical objectives available include metallurgical 
achromats from 5X to 100X and plan achromats from 1.3X 
to 100X. One of the most unique plan achromats is the M 
Plan 100X, dry, which requires no oil immersion to facilitate 
microscopic work at high power magnifications, with i t s  long 
working distance and outstanding resolution. 

Achro- 
mats 

M Plan 1.3X 
M Plan 2.5X 

M Plan 5X 
M Plan 10X 

M Plan 20X 
M Plan 40X 
M Plan100X (oil) 

M Plan1 00X (dry] 

LWD M Plan 2OX 
LWD M Plan 40X 

Plan 
achro- 
mats 

Long 
working 
distance 
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