
BH2-UCD 
UNIVERSAL CONDENSER 

WARNING 

This instruction manual applies to the universal condenser to be 
used with Olympus microscopes. This attachment allows a switch­
over between various microscopy methods simply by replacing 
the optical element. It is recommended that the user read the 
instruction manual for the microscope in use, in order to obtain 
optimum performance from the integrated use of these instruments. 
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BEFORE USE 
II Operation 

1 rhs anach•ncnt sa precJScn manutactured nsrrument Alvvays nandl 11 wrtn care, avordng abru01 motons 

2 iv ake s rc that no c1 rt, f ngerpr rts etc a•e le~ on the ens surfaces 

3 Do not fo c any contra bcycnd rts o~.; ;-t" m t swoper, cl ck, etc Avotd us ng excess ng force 

4 AFTER SWING "lG OU ... THE TOP LEl\lS, A "'"TACH THE CONDENSE:R LE:NS TO THE MICROSCOPE BO!:>Y 

5 BE SURf TO CENTER Tt~C: CONDENSER BEFORE USE At max mum decentrclttor of the condenser, the too lens and 

stago holocr may ntcrfere wttn •'ach other. mak•ng swrng-out of the too ens rmpossrble 

® Remove the conoenscr lens from the microscope before a:tachrng or remov•ng the optrcal element 

7 Do not clamp the centcnng wrench of the opttcal e ement too trghtly 

~) An rntormed1ate tube or sliders may be necessary depend1ng on the method of observatton 

fJ Care and Storage 

1 Lenses must alway~ be kept clean To clean tn~ lens surfaces, w1pe light y w1th giluze If smudged With frngerprnts, 

gred~C. etc • woe With gauze slightly mo•stened w•th a 3. 7 mixture of etho:mol and d1ethyl ether or benzene 

2 !\lever attempt to e1 sassemb e tne attachment 

3 When not in use, optical e emems and rndex plates should be stored 1n the case 
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1 
I he Model BH2-UCD 1s a h1ghly-versat1le un1versal condenser mat can be used for adv<1nced research apphcat1ons that 

rcqu1re a cornb1na110n of d1ffen nt observat1on methods S1mply by replac1ng tho optical elements, th1s attachment perm1ts 

a q J chc~ngeover between b g'ltf,eld, darkf eld, phase contrast, Nomarsk1 d1ffcren<1C!I Interference contrast, and polanz1ng 

observattons 1n transrrutted l1ght lllum1nauon. The attachment employs a top lens sw1ng out system, wh1ch enables vanous 

ObJEo uves to be used, rang1ng from low-magnif1Cat10n (2x) to h1gh magn1ficat1on I 1 OQx) When us~d n conrunctiO'l w11h a 

ref ectad hght fluorescence anachment. h gh-contrast 1mages can be observed 

11-----------------------------------------------------------------



2 STANDA'~D CONFIGURATIONS . . ·. 

II BH2-UCO Universal Condenser 

M odule 

BH2 Un.versal Condenser Ma1n Body (w 431F550 W4~ 

Phase Contrast R1ng Attachment for 1 Ox Objective 
Phase Contrast R1ng Attachmen t for 20x Ob;ect1ve 
Phase Contra~t R1ng Attachment for 40x Oo)eCtiVe 
Phase Contrast R1ng Attachment for 100x ObJectNe 

Nomarsk Pr sm for $Plan 1 Ox Ob]Cct ve 
Nomarsk• Pr Srfl for SPian 20x ObJBCt•ve 
Nomarsk Pnsm for SPian 40x ObJeCtive 
Nomarsk1 Pnsm for SPian Apo 60x (o11l Objecuve 
Nomarski Pnsm for SPian 100x or OPian Apo100x UV ObjeCtive 
Nomars~1 Pr,sm for OP an Apo 1 Ox UV ObJ8Ct1ve 
J~;omarsk• Pr srn tor OP1a:1 Apo 20x UV Ob.J8CIIve 
Nomars~ Pnsm :or OP1an Apo 40x UV (dry) ObJBCtlve 
Nomarsk• Pnsrn for DPian Apo 40x UV (o11l or OApo 40x UV. (OIIl ObJBCt,ve 

Oarkf e'd R1ng Attachm~ 

___ _ N..:..omarsk DIC lntermed1ate Tube Hor Transm1tted L gh_tl __ 

___ A_na.:...'vzer tfor Reflected L1gnt fluorescence Attachment! __ 

Nomarsk1 Slide! lfor Ref1ected L•ght Fluorescence Attachment) 

Centenng Telesco~ 

0bj8Ct1VeS 

1 

BH2 UCD I 0 
BH2 URSlO 

URS20 
UR$40 

UR$100 

SPian lOx, 20x, 40x 
SPinn 1 OOxoil 

* All the elements listed above, except those marked with "0 " are optional. 
* Combination " 3" in the above table is for use with a reflected light attachment. 

BH2-UCD 

2 3~ 5 6 

------------------------------------------------------· 



IJ Optical Elements and Compatible Objectives 

Optical Element Compatible Objectives 

_ URS10 PCSPianlOx, PCDAch10x, DPian Apo10xUV-Pl 
-c 

g E URS/0 PCSPian20x, PCDAch20x, LWDCDPian20xPL, ULWDCDPian20xPL 
c.>:: oo -- -- -- -- - --
-t--
u ~ URS40 
~4: --

PCSPian40x, PCDAch40x, · OPian Apo20xUV ·Pl. LWDCDPian40xPL, UlWDCDPian40xPL 
- -- -- -- -- -- -- -- -- -- - --<tlO) 

PCSPian100x IOtll, PCDAchlOOx IOtll, "DPian Apo40x/100xUV-PL !Otl) £ c 
0...0:~100 *DAP040x/100xUV PL !Oil), SPian Apo60xPL !Oil) 

-- -- -- - - -- -

1 

UNP'O SPianlOx 

UNP20 SPian20x 
E UNP40 SPian40x 
(/) 

& 

I 
UNP60otl SPian Apo60x Otll 

~ UNP100 SPian100x 1011), DPian Apo100x lOti) 
(/) 
'- UNPD10 DPian Apo 1 OxUV ro 
E UNPD:?O DP1an Apo20xUV, DPian Apo20xUV !Otll 0 

1 

z UNPD40 DPian Apo40xUV !Dry) 

UNPD40otl DPian Apo40xUV IOtll, DAP040x !Otll 
fc;;- - -- - -

C:t" SP!an10x 20x•40x, SPian Apo10x/20x, NCSPian40x 
a:. "' = E UDA EDAch10x/40x, DAch10x/20x/40x, DPian10x/20x/40x ~~ 
8 <i: i DP1an50x !Dill DPian Apo10) 20xUV LWDCDPian20x 40x, UlWDCDPian20Y 40x 

Note: When using optical elements combined with objectives, the magnification number mdices of the objectives marked 
with asterisks '•' will be different from these of the elements with which being compatible to the objectives. Ensure 

the table above before applying these combinations. 

0 -------------------------------------------------------



3 SPECIFICATIONS ~ . . - . . - ·:~ 

Item 

Appl cable m croscope 

Description 

BHS. BHT !BHSU, BHTUt • 1 

AchromatiC aplanat1c condenser. top lens sw1ng-out type 

0 9 Hop lens INl 0 2 !top lens OUT! 

0 9-1 4mm 

1 5mm twnh 1 2mm slide! 

o3mm !lop lens IN) ¢ 14mm (top lens OUT! 
------------+-----------~ 

Focal length • 3 1 mm (top lens IN) 229mm !top lens OUT) 
-r-----------+----- -----

Upper turret Quintuple, optical elements may be attached 
Turret 

Lower turret Twin. aperture 1r1s d1aphragm w1th 360' rotatable polanzer 
---L----------~----

Aperture IriS d1aphragm cp3 1 -<t>21mm 

Detacnable c1rcular dovetail, clamped w1th clamp1ng screw Mounting 

D1mens1ons 
-----+-----

105 (turret <,61 x 59 lhe1ghtlmm 
-----+------

550g 11 21 lb) 

Note: *1 When the universal condenser is combined with the BHSU or BHTU microscope, 

Nomarski DIC microscopy is impossible. 
To perform polarizing observation, the universal condenser must be combined with 

the B~AN analyzer (on the BHSU microscope) and with BH2-KPA Intermediate tube 

(on the BHTU microscope). 

------------------------------------------------------0 



Applicable Objective Magnifications 

Magmfication power 1x 

Bnghtf1eld 

2x 

0 

4x 10x l 20x 40x 6~ 100x 

~ ~ ~ v _;__A_· ·_.__A~· 1 

n ""' oot - l o·' 16 · 3 'i' ~·~: m 

Phose Contrast II -I-= o ·- 0 0 

SPian~.;-J- Ld- t 0 0 0-i--_o-·o: 
Nomarsk1 DIC 

DPian ApoUV l - 0 0 0 

A •6 o ·7 o ·7 o o 

Note: 1) SPian and SPian APO series objectives are designed for superwidefield observation. 
2) For objectives used for darkfield, phase contrast and Nomarski DIC microscopy, refer to the "Optical Elements 

and Compatible Objectives" table on page 3. 
* 1 Although the numerical aperture (N.A.) of the condenser is slightly lower, it will not cause any problem during 

normal observation. 
• 2 Although slightly reduced brightness may occur at the periphery of field of view during super-widefield 

observation, it will not cause any problem in photomicrography. With DPian Apo 1 Ox UV objectives, a red 

flare may occur in the field of view depending on the specimen condit ion. 
•3 Only objectives with 0. 7 or lower N.A. can be used. How ever, DPian 50x (oil) objective can also be used by 

reducing the aperture iris diaphragm opening. 



• 4 During super-w1defield observation, a slight flare may occur at the periphery of field of view. This, however, 

does not cause any problem in photomicrography. 

• 5 Only the SPian Apo 60x (oil) objective can be used. 

6 When polanz1ng observation is conducted using an SPian FL2x object1ve, the contrast of the 1mage may be 

lower than when using ObJeCtives with highter magnification powers. 

• 7 A ring-shaped flare may occur dunng polarizing observation us1ng DAch 4x/1 Ox PO objectives 

Precautions During Observation 

11 1 If reflected light fluorescen(;e rro croscopy 1n the U exc11at on mode 1s 

performed w1th 10x or 20x Ob)ect•ves w1th tnf condense· engaged, a 

flare may become prom•nent depending on the spec•men cond•t•on 

If th s occurs. enner lower the condenser or use the light cut sl1de 1 

prov•ded w\lh the re'lecreo hght t uoresce"lCe anachmem IF•g 11 
'lr 

·~ j ' .:.:~.:- ' ' 

~-,...:, =".- ,Y-j -;:, \, 'J ~-= <lJ. ~ _.,.....__ _..... 
~-,..-- ~ 

; _- :;:::}~~ 
,_. 

-------
Fig. 1 

121 W1th the po a·•zer rotat•on knob set to the cl•cK stop !0° l, the polanzer and analy1er are nea•ly a• •l,e "crossed Nco · 

pos•!lon However. a perfect "crossed N1col" poS•l•on cannot oe ach•eved oue to £;:rrors 1n the mounting of tile nte"'T'Iediate 

tube Wrth the polanzer rotat1on knob set to 180° lnon-chckl pos tron. perforrY> a fmc adJUStmenl 

!31 When the top lens rs swung out. the freld of vrew w1ll become obscured 1f tne aperture r.s d•aphragm IS stopPf~d down 

14) Due to 1ts large rumencal aperture IN A), the UNP100 Nomarsk• pnsm for 100.x ObJeCtives CCJ'I be used for hnghtf•eld 

observahon However, polanz.ng observa!lon cannot be performed. 

----------------------------------------------------0 



4 NOMENCLATURE · . . , -~ 

I Universal Condenser Main Body 

Top View (with turret cover attached) 

Turret cover positioning pin 

Turret cover 

Optical element 1ndex plate mount 

Polarizer rotation knob 

Turret index dot 

Aperture 1ris diaphragm index number 

Upper turret aperture number 

Aperture iris diaphragm adjustment ring 

Top lens (swing-In out) 

Dustproof glass 

Top lens swing·out lever 

Optical element index plate 

0 ----------------------------------------------------



... . . . . - ~ ~ . 
• • • - • ¥ -

Top View (with turret cover removed) 

Optical element 

centering wr~ 

Upper turret aperture number 

Optical element positioning dot 

Opt1cal element positioning slot 

Optical element centering wrench 
(when installed.) 

Optical element centering wrench 

---------------------------------------------------0 



Side View 

Optical element centering screw 

Optical element 
centering tool 

Condenser mountmg dovetail / 

Condenser positiomng p1n 

Turret cover clamping screw 

0 ---------------------------------------------------------



Optical Elements 

Darkfield Ring Attachment 
(BH2-UDAl 

Phase Contrast Ring Attachment 
(BH2-URS 1 00) 

Positioning dot 

Nomarski Prism 
(BH2-UNP1 00) 

----------------------------------------------------------------mm 



5 ASSEMBLY t ~--.· 
•• ~ -""• l 

5-1 Mounting Optical Elements 

Fig. 2 

3 

2 

~1) 

Fig. 3 

I Mounting the phase contrast ring attachment or 
darkfield ring attachment 

! 11 Loosen the turret cover clamp1ng ;crew G) on :he bottom of the con­

denser ma1n unll and remove the turret cove• '1' 1F1g 2l 
* When removing the turret cover, care should be taken to prevent 

damage to the top lens and the dustproof glass 1n the turret 

cover. 

(21 Loosen and remove the two centenng wrenches @ from the bottom 

s1de of the condenser ma1n uM. 1F1g. 21 

!31 Usc the two centenng wrenches CD to loosen the IWO centenng screws 

®completely (Fig. 31 
!41 Insert the phase contrast nng attachment or darkf1eld nng attachment 1n 

an aperture of the turret as far as 11 w1 go. Shghtly depress the lea' 

spnng@ prov1ded ins1de the turret w1th the s1de of ring attachment wh1le 

1nser11ng IF1gs. 3. 4) 
* Be careful not to push the ring slit plate in the frame. 

· ---------------------------------------------------------



Optical element 

Fig. 4 

3 

Fig. 5 

151 Ttghten the centenng screws slightly ustng the centenng wref'ches 

* Do not tighten the centering wrenches excessively as th1s may 
deform the mount of the optical element. 

16) Attach the turret cover and t.ghten the turret cover clamptng screw 

II Mounting the Nomarski Prism 

tl) Follow steps (1) through 131 of secuon D. above 
121 Aligntng the postttontng dot 1 0 1 the Nornars .. 1 onsrn wtth the 

~Stltontng dot f' of tht: turret aperture, nscrt the Nomarsk1 pnsrn tn the 

turret aperture. as far as 11 will go, so that the postttontng otn ol the 

Nomarsk:t onsm IS 1nserted nto the ptn hole correctly 

Slightly depress the leaf spnng 0) tnstcie the turret w1th the stde of 

NomarSKI pnsm, dunng 1nsertton IFtgs 4 5l 

* Never touch t he prism inside the mount 

(3) Follow steps 151 and (6) of SP.CitOn D above 

-------------------------------------------------------m 



s {ftJ 
100 {jf] 

100 

Fig. 6 

BH2-UCO 

Fig. 7 

II Attaching the Optical Element Index Plate 

( 1l Remove the opt•cal element 1ndex plate prov1ded w1th each opucal 
element from the case. 1F1g 61 

(2) Attach the 1ndex plates for the opt1cal elements •nto the turret below 
each turret aperture number on the opt1cal element 1ndex mount CD on 
the top surface of the turret cover (Fig. 7) 

Attach up to 5 magneuzed •ndex plates to the spaces prov•ded on the 
top surface of the turret cover 
Note: The numbers engraved on the periphery of the turret should 

match the contrast method and magnification powers of 
the specific objectives in the light path and their respective 
index plates. 



Fig. 8 

(3) To remove an opt1ca1 element 1ndex plate <D. use the up of a mechan•cai 

pencil@ or other sharp-tJpped tool IF1g. 8l 

------------------------------------------------------m 



5-2 Attaching the Universal Condenser 

Also refer to the tnstructton manual :or the mtcroscope tn use Attach the untversal condenser to the mtcroscope stand n 
accordance wtth the follow1ng procedure 

Fig. 9 

( 1 l Lower me condenser holder al the way down by rotating the substage 

control knob G) on the mtcroscope IFtg 9! 

!21 Loosen the clamptng knob ~on tne nght s1de o' the conaenser holder 

!Ftg 91 

(31 Sw ng out the top lens of tne condenser IF1g 91 

141 Insert the condenser 1n the mount ng dovetatl of the condenser holde·. 

and press horizontally until the postttontng p1n o1 the condenser 1s 

engaged 1n the postt10n1ng groove of the mounting dovetatl 

!51 T1ghten the clamp1ng knob 2} on the nght s1de of the condenser holder. 
!Fig. 9) 

161 Ra1se the condenser holder by rotating the condenser control knob CD 



A so rerer to the ·nstructl()n manual for ;he mtcroscope tn use Center the condenser •n accordance w th the follow•ng 

procedure 
( 1) Rotate the upper turret untl :ne untversal conoenser tS n the Onghtf,eld observation mode 

Engage any empty turret aoerwre or the Nomarsk1 pnsm (8H2-UNP100l for SPiar 100x ob]8Ct•ves l 

(2) Rota:e the lower turret coun:erc ockwlse :o dtsengage the polanzer from the hght path 

(31 Swtng the :op lens tnto the light path. 
(4) Rotate the aperture r s d•aohragm adtustment nng clockwtse to open tne aperture tns d•aphragm 

t5l Fully open the fed •r•s dtaphragm of the m•croscope 
t6l Place the spectmen on the stage, rota te the revolvtng nosep•eco to swtng tn the lOx obteelive, and bnng tne speomen 

•nto focus 
(7) Reduce the lteld tns diaphragm opentng of the mtcroscope stand 

t8l Looktng through the eyep1ece, move the condenser up und down to bnng the reduced •mage •n to focus 

Reduced image 

Eyepece field of view 

()- <~':)-0 
Fig. 10 

(9) Gradually open1ng the f1eld 1ns d•aphragm, bnng the reduced •mage tnto 

the center of the eyeptece f1eld ol vtew. by adJUSting the condenser 
centering knobs @ !rig 9 l of the m1croscope body. (The reduced 

polygonal 1mage of tho dtaphragm should become 1nscnbed 1n the 

c1rcle wh1ch 1ndtcatcs the f1eld of v1ew l !F1g 101 

( 1 Ol After the centenng IS completed, cont1nue to open the f1eld d•aphragm 

slightly unul 1ts 1mage c1rcumscnbes the f1eld of v1ew. 

----------------------------------------------------m 



6 VARIOUS MICROSCOPY PROCEDURES . ,,' ~·- · ... · __ .·,-~·~:;'·-r··~ 
- . .... . ~"'" 

6-1 Brightfield Observation 

( 1 l Rotate the upper turret untt tht: un•versal condenser •s 1n the bnghtf eld observat•on mode 

!Engage any empty turret aperture or the Nomarsk• prism !BH2-UNP100l for $Plan lOOx objectives. l 

!21 Rotate the lower turret counterclockwise to disengage the polarizer from the light path 

!31 Mount thP ob)eCt•ve to be used •n the revolving nosep•ece and rotate the nosep•ece to sw•ng the ObJeCtive 1n place 

!41 Place the spec1men on the stage 

(5) Move the stage up and down to bring the spec1men into focus. 
(61 Reduce the f eld 1ns d•aphragm open1ng untd 1ts •mage c~rcumscnbes the fteld of v•ew 

(7) AdJust the aperture 1ns diaphragm as needed. 

* If the slide glass is thicker than 1 .4mm, the image of the field diaphragm may remain fuzzy. When perform•ng 
photomicrography, use a slide glass with a thickness of 0.9 through 1.2mm whenever possible. 

Field iris diaphragm 

e The field ms d•aphragm controls the Hlum•nated area. By stOpptng down the f1eld 1ns d•aphragm, depend•ng on the obJeCtiVe 

'" use. until 1ts •mage c~rcumscnbes tho f1eld of v1ew, stray hght can be reduced, which 1n turn 1ncreases the def•n•t•on and 

contrast of the •mage 

m-------------------------------------------------------



I 
Aperture ins 
diaphragm 
1mage 

Objective pupil 

Fig. 1 1 

30-20% 

Aperture iris diaphragm 

e The aperture 1r1S d1aphragm conltols the numeriCal aperture IN A) of the 

11lum1nator In order to ach1eve lhe oplimum obJ(lCtrve performance, the 

opemng of the aperture 1ns diaphragm should be matched w1th the N A 

of the ob]CCt1ve 1n use Hus wil result 1n better 1mage contrast and 

resolut1on as well as 1ncreased depth of focus 

e As m1croscop1c spec1mens are usua ly low 1n contrast, reduc1ng the 

d1aphragm open1ng to 70 80% of the objeetrve NA will generally 

prov1de an 1mage of acceptable qu<Jhty Alter complet1ng 'ocus adJUSt­

ment, remove one of the eycp,occs from the eyepiece sleeve and 

look 1nto the empty eyPp1cco tube As you stop down the aperture 

1ns diaphragm, the 1ns d1aphragm can be seen 1n the ObjeCtive ex1t pup1l 

!Fig. 11) 
18) When low magn111cat1on power (2x-4xl ob,ec\lves are 1n use. sw1ng 

out the top Ions from the light path The f1eld 1ns d1aphragm 1mage w1ll 

not be formed If the aperture ms diaphragm open1ng 1s reduced, tho 

field of v1ow may become obscured II th1s 1s the case, rotate the 

aperture 1ns d1aphragm adjustment nn9 clockwrse to fully open the a per 

ture 1ns diaphragm The effect of reducrng the aperture 1ns diaphragm 

can be attn ned by stopp1ng down the freld ns diaphragm of the 

mrcroscope stand 

----------------------------------------------------m 



6-2 Darkfield Observation 

I 11 Rotate the upper turret to engage tho darkfield nng attachment !BH2-UDi\l 

121 Rotate the lower turret counterclockwise to d1sengage the polarizer from hght path 

!31 Mount the ob~llve to b6 used 1n the revolv1ng nosep,ece and rotate tha revolving nosep1ece to sw1ng 1n tne obJeGIIVe 

!41 Rotate the aperture 1ns d1aphragm adJUStment nng clockwise to fully open the aperture 1ns d1aphragm. 

!51 Place the spec1men on the stage and move the stage up and down to bring the spec1men 1nto focus 
!61 Remove an eyep,ece from the eyep,ece sleeve, and look at the ob,~ect1ve pup1l Center the darkl eld nng anachment us1ng 

the centenng wrenches 0., • as shown 1n F1g 3 

(71 Insert the eyep1eco 1nto the eyepiece sleeve and look at the darkfleld 1mage. Repeat centenng unt1l the quahty of darkf1eld 

1mago IS maxlm,zed 

181 Move the condenser up anct down unt1l a un1form dandield lllum,nation 1S atta1ned 

!91 Dpen the field 1ns diaphragm to the extent that oven bnghtness IS atta1ned 

* Keep eyes away from the eyepieces while changing the objective during darkfield observation, or changing from 
darkfield mode to another observation mode. 

~---------------------------------------------------



6-3 Phase Contrast Observation 

111 Rotate the upper turret to engage the phase contrast nng attachment IBH2-URS10/2014011001 that matches the ob)eC­

trve .n use 

121 Rotate the lower turret counterclockwise to disengage the polarizer from the light path 

131 Mount tne phase contrast ObJectNe to be used ·n the revolvrng noseprece and rotate the revolv1ng nosep.ece to sw1ng 1n 

the objective. 

(4) Rotate the aperture ns d1aphragrn adJUStment rrng clockwrse to fu ly .;pen the ap.;nure ns d1aphragm 

151 Place the spec1men on the stage and move the stage up and down to bnng the spec1men into focus 

161 Remove the eyep1ece from the eyepece sleeve and replace w1tn tne centenng tel scop tCTr 

(7) Rotate the upper secuon of the centenng telescope ICTI and bnng the bnght nng (condenser nng shO and dark nng !objeCtive 

phase plate! 1nto focus 

Fig. 12 

181 Use the centenng wrenches l1J, as shown 1n F1g. 3, to center the phase 

cortrast r ng attachme:nt so tha: the bnght r ng over aps th~> darl r "'9 
Wlthrn the f1eld Of VIeW (Fig 121 

* Although a multiple number of ring slit images may appear, 
select the bnghtest ring to overlap with the phase contrast plate. 

191 Repeat steps (7) and 181. above, for each obtect1ve of d11!e•ent 

magnrf1catron 

(10) Remove the centenng telescope ICTI and replace 11 wrth the eyep1ece 

(11 1 Woden the !reid rns d1aphragm opcn1ng um1t the draphragm 1mage 

crrcumscnbes the f1eld of vrew 

( • 21 .nsen the green 1nterference filter 145 IF550llnto the frlter mount at the 

hgnt exit on the m1croscope base •f rncreased contrast 1s requrrcd 

----------------------------------------------------------------Em 
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6 -4 Polarized light.::.......;;O;...;;b;...;;s;...;;e:..:..rv.:..:a~t:..:..io:...:n_:__ _______________________ __J 

To peru rn polor zt:d , !:Jht obst:rva:Jon, the analyzer shou d oe 1nserted nto the light patr> E1U1er rsert the ana yzer I B-AM 

nto the analyzer nsert on oort on the frame or comb1re the un versa! condenser w1th the ntermed ate tube mo whoeh me 
analyzer can be nserted IBH2-KPA, BH2-PA or BH2-RFC BH2-BF- 8H2 ANF comb1nat on I 

* When the untversal condenser is mounted on the BHSU microscope stand, 1t IS only possible to combine with the 

analyzer (B-ANI; and when mounted on the BHTU microscope stand, combinatton w1th the intermediate tube 
(8H2-KPAI only is possible. 

lnsen th• , yzer tnto tht- •gr path, befo·e fo low.ng the steps below 
I 11 Rotate the upper turret to engage the e;npty aperture 

21 Ro·1te the lower turret c oc,.w1se to 1nsert the polanzer No light pat~l 

131 Mou•li the ob]ecuve to be used n the revolv1ng nosepoece, a'ld rotate the •evo v1ng nosep ece to sw ng tn the ob1ecne 

141 Wtth an 1ntcrmedlate tube that allows the analyzer to rotate, set the analyzer rotnt10n dial to the "0" pos uon IW :h ar 
1ntermcd1atc tube w1th I xed analyzer tne analyzer 1s always set at "0" 

151 Rotate the pol1fiZEJr rotat1on knob to achoeve a black f1eld 

* When the polarizer is rotated to the click stop, the perfect "crossed filter" pos1tion may not be attained due to 
an intermedtate tube mounting error. To avoid this, a "crossed filter" position adjustment should be carried out 
with the polarizer rotated to a non-click position (around 180°). 

161 P .1ce the soecnncn on the stage and move the stage up and down to bnng the spectrnen nto focus 
01 Aa1ust thu ftPid 1ns dtaphragm opemng unul 11 c1rcumscr bes the fteld of vtew 

181 Stoppong down the "perture 1ns diaphragm appropnately may ncrease the contrast of the tmage 



6-5 Nomarski Differential Interference Contrast Observation 

~u oerform NurT ars1<.o d ne•ert•d• •nterlerence .. oro:r(jS\ cbservat101 . u-,., Nomars .. 0 C rtcrmed ate tuoe for lrdnsm ttcd 19111 

!BH2-NAI •s needed n add111on. 10 perlorm NomarSKI OIC observallon 1n con1unc11on w•tn rt:~f • c:e<j •ght fluon SCPI"Ce 

observation, the reflected ght fluorescence dlum1nator !BH2RrCAI, bngnt11eld cubu !BH2 BFI, Nornarsk• onsm slidur 

IBH2-NAFI <1nd analyzer !BH2-ANF) are needed 

Make sure that 1ntermed1ate tube !AI or 181 1s mounted. and perlorm the steos as follows. 

A. Nomarski DIC Intermediate Tube for Transm1tted Light (8H2-NA) 

Clamping knob 

Nomarski prism slider 

(with built-In analyzer} 

Mounting knob 

I Prism control knob 

* Because the analyzer is combined with the Nomarski prism, it is not possible to insert the analyzer alone into 

light path 



B. Transmitted Light Nomarsk1 OIC Combination and Reflected Light Fluorescence Illuminator 
(BH2 RFCA + BH2-BF + BH2-NAF + BH2-ANFl 

Reflected light fluorescence illuminator (BH2-RFCAl 

Analyzer 
(BH2-ANFl 

Nomarski pnsm slider (BH2-NAFl 

Cube plate 

6 ~tHold oubo 
(BH2-BFl 

* For further details concerning the reflected light fluorescence illuminator, refer to the instruction manual provided 

with the BH2 RFC reflected light fluorescence attachment. 

m---------------------------------------------------



( 1 1 Ad)uSt the polanzer •n accordance w1th the follow•ng procedure 

·I Move ~e Nomarsk• pnsm slider 1rt0 the 1ntermed1ate tube, and llgt1lcn the clamp1ng knob When tne reilected light 
fluorescence elum nator (8H2-RFCAI s n use, ensert both the Nomarske pnsrn shder tBH2-NAFI and a'la yzer (3H2-ANFI 

•n~o the sot 

21 Ao:ate the upper conoenser turret ana engage :he empty turret aperture 

31 Ro:ate the pnsm control knob of the Nomarsk• onsm slider cloc'<w•se as far as n w1ll go 

41 Rotate the lower condenser turret clockw1se to •nsert the polanzer 1nto tne hght path 

51 Rotate :he revolVIng nosep1ece to SWing 1n the lOx ObJectrve, bnng the spec•men •nto approx•mate 1ocus and replace the 

eyep•ece w1th the centenng telescope (CTI 

61 Rotate tne upper sect1on of the center ng telescope tCTI and bnng tho ObJOCtiVO pupil 1nto focus 

Fig. 13 

71 As you rotate the polan10r rotat1on knob wh1le look•ng at the object•ve 
pupil through the contnnng telescope (CTI, a black fnnge may appear 

at a certa1n pos•uon The polanzor should be rotated to the pos1teon 

where th1s black lnnge 1S best del•ned IF•g 131 
* When the polarizer is set to the click stop, the perfect "crossed 

filter" position may not be attained due to an intermediate tube 

mounting error. To avoid th1s, the "crossed filter" position 

adjustment should be carried out w1th the polarizer rotated to 

non-click pOSitiOn (around 180°). 

---------------------------------------------------------m 



* If two black fringes appear, rotate the polarizer approximately 90° so that only one black fringe is visible. 
8) Once the position of the polarizer is determined, turn the clamping knob to clamp the polarizer. 

(2) Rotate the upper condenser turret and engage the Nomarski prism that matches the objective in use. 

(3) Rotate the revolving nosepiece to sw1ng in the Objective in use. 

!4) Place the spec1men on the stage and move the stage up and down to bring the specimen into focus. 

(51 Adjust the held iris diaphragm until the diaphragm opening circumscribes the field of v1ew. 

!61 Stopping down the aperture iris diaphragm somewhat may increase the contrast. 

OJ Rotate the prism control knob of the Nomarski prism slider to adjust the interference color of the background, and to achieve 
the maximum contrast depending on the specimen under observation, as discussed below: 
1 1 Rotating the pnsm control knob of the slider will continuously change the interference color of the background from black 

to magenta (0-530nml. 
• If the background color is black, darkfield-like contrast can be made. 
• If the background color is changed from black to gray, a three-<Jimensional image w1th maximum contrast with gray 

sensitiv1ty can be obtained. 
• II the background color is magenta, even a minor optical retardation can be observed as a color change. 

* Care should be taken to keep the specimen surface clean, as even a small amounts of contamination on the 
surface may show up due to the exceptionally high sensit ivity of the differential interference contrast method. 

2) As differential Interference contrast exhibits directional sensitivity, the use of a rotatable stage is recommended. 



7 TROUBLESHOOTING GUIDE 
If you are unfamiliar with any aspects 1n the use of this model or feel that its performance is less than 100%, check the items 

on the following list. 

Trouble Cause Remedy 

a. Stopped down f1eld iris diaphragm Slide glass is too thick. Use slide glasses measunng 1.4mm or 

image does not appear when less. 

10x-100x objectives are in use. 
Top lens is swung out. Swing the top lens into the light path 

b. Image glares and resolution is Aperture iris diaphragm is stopped down Open the diaphragm to proper diameter. 

low under brightfield illumination. excessively. 

Top lens is swung out. Sw1ng the top lens into the light path when 

the 10x-100x objectives are in use. 

An optical element other than the BH2- Engage the BH2-UNP100 or empty aper-

UNP1 00 is inserted into the light path. ture by rotatmg the upper turret. 

c. Ring slit does not align with the An incorrect optical element is inserted Engage the optical element that matches 

phase plate of objective. into the light path. the objective in use by rotating the upper 

turret. 

An incorrect objective is inserted 1nto the Insert the correct objective into the light 

light path. path. -

------------------------------------------------------- m 



Trouble Cause Remedy 

d. The darl<field contrast Top lens is swung out Swing the top lens into hght path. 

performance is inadequate. 
Aperture iris diaphragm is stopped down. Open the aperture 1ris diaphragm. 

An incorrect optical element is inserted in Engage the darkfield ring attachment. 

the l1ght path. 

Incorrect objectrve IS used. Refer to the "Optical Elements and Com-

patible Objectives" Table on page 3. 
-

Darkfield ring attachment is not centered Center the darkfield ring attachment cor-

correctly. rectly. 

e. Polanzing light method perfor- Polarizer is not inserted into light path. Insert the polarizer into light path. 

mance is insuffiCIE!nt 
Analyzer 1s not Inserted 1nto light path. Insert the analyzer into light path. 

An optical element is engaged. Engage the empty aperture by rotating the 

upper turret. 

Aperture iris d1aphragm is opened. Either close the aperture 1ns diaphragm 

appropnately or swing out the top lens. 



Trouble Cause Remedy 

f. No interference color appears Polarizer is not inserted 1nto light path. Insert the polarizer 1nto hght path. 
during Nomarski DIC obseNation . 

Analyzer is not inserted into light path. Insert the analyzer into light path. 

Nomarski prism is not inserted 1nto light Engage the Nomarski prism by rotat1ng the 
path . upper turret. 

Nomarski slider is not inserted into light Insert the Nomarski slider into light path. 

path. 

Polarizer and analyzer are not in "crossed Readjust the polarizer. 
filter'· position. 

g. Interference color appears during Vertical positioning of the condenser is Slightly raise or lower the condenser. 
Nomarski DIC obseNation but incorrect. 
color is uneven. 

An incorrect optical element is inserted Engage the optical element that matches 
into light path. the objective in use by rotating the upper 

turret. 

An incorrect objective is used. Refer to the ·'Optical Elements and Com-

patible Objectives" Table on page 3. 
·-

Intermediate tube is mounted incorrectly. Mount the intermediate tube correctly. 

-------------------------------------------------------· 
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