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....-------WARNING-------. 

This Instruction rt1M1Ual is for use of the Olympus BioiO{Jial 
M!CrOSCOflleS Models CHS & CHT. We m:ommend you nMI 
thiS manu61 antfully I() order to fatr>ifiarire you=lf fullv 
With the use of your miaosCOPt! so that you can obt•m 
optimum perform/llfiCe. 
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BEFORE USE 
Observe the following procedures carefully: 

D Operation ___ -~~--~~---------

(_j) Since the microscope is a precision instrument, always handle it with care, and avoid abrupt motions or 
shocks. 

(:i) Avoid exposure to direct sunlight, high temperature and humidity, dust and vibration. 

(~) Before bulb or fuse replacement, unplug the power cord from the AC outlet. 

(~} A I ways ground the microscope to prevent electric hazard. 

® Only use the tension adjustment ring for altering the tension of the coarse adjustment knobs. 

Ci) Be careful not to soil lens surfaces with dust, fingerprints, etc. 

Q) Be certain the voltage selector switch on the base plate of the microscope is set to conform with the local 
line voltage before use. (CHS only) 

* Specifications of the electrical components differ from others than the equipment with 120 V of supply 
circuit, as the equipment is in compliance with the requirements of Underwriters Laboratories. Also, the 

equipment is not needed to select voltage. 

fJ Maintenance and Storage 

(_j) Use a clean brush or lens tissue paper to clean the lens surfaces. If the lens surfaces are soiled with oil or 

fingerprints, wipe them off carefully with gauze moistened with a small amount of a cleaning medium 

(alcohol and ether 3: 7). or xylene. 

(2) Do not use organic solutions (e.g. thinner . xylene. ether. alcohol) to wipe painted surfaces or plastic parts 
of various components. They should be cleaned with a neutral detergent. 

(~) Never disassemble each component of the microscope for repair yourself, since the integrated performance 

may be impaired. 

Ci) When not in use. the microscope should be covered with the dust cover provided or contained in a storage 

case. and kept in a place free from humidity and mold. 

Assembty of the microscope fiKing blocks Inside the wooden storage case (CHS..WB/CHT·WB) 
(optionally available;!) 

---

I nsta 11 two blocks at the bottom of the wooden case 

in the following procedure: 

1) Insert one of the two screws into a flat washer and 

one of the two holes (8 mm dia.) as illustrated at 

the right. 

2) Insert the screw into the block from below, and 

c lamp with the spanner provided. 

3) Clamp the other block with the other screw on the 

opp~i te side in the same rnanner as men tioned 

above. 

Storage case 

Flat washer 

~ Screw 

~-----------
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STAN.DARD CONFIGURATJO,NS . . -I - ' ' 

Component 

Microscope stand vvith quadruple revo lving nose piece, 
square plain stage, low voltage i llumina tor base, inc luding 

CH S-F 
dust plug AA7808, filt er 32.5C-2, immersion oil Bee and 
dust cover COll 

Microscope stand with quadruple revolving nosepiece , 
square plain stage, 3QI..V i lluminator base, including dust 

CHT-F 
plug AA7808, filt er 32.5C -2, immersion oil Bee and dust 
cover C011 

Power cord UYCP 

Binocular observation tube, inclined 45° CH -8145-W 

Attachable mechanical stage with r ight-hand low drive 
CH-MVR 

controls 

Condenser CH2-CD 

Filter holder CH2-FH 

6V 20W halogen bulb, 2 pes. 6V 20WHAL 

30W tungsten bulb, 2 pes. 30WSB 
- -

E D achromatic objective 4X ED4X 

E D achromatic objective lOX E010X 

E D achroma! ic objective 40X {spring) ED40X/R 

E D achromatic obJective lOOX (spring, oil) ED100X/RO 

LB eyepiece 1 OX, 2 pes. CWHK lOX 

Note : 0 indicates the compatible components for each model. 

Optional accessories: 

Field iris diaphragm attachment 

Phase contrast attachment 

Simple phase contrast attachment 

Simple polarizing attachment 

Dual viewing attachment 

Magnification changer 

Vertical illuminator 

Dry darkfield condenser 

Immersion dark field condenser 

Wooden storage case 

CH2-F S 

CH2-PCD-PL 

CH2-PCPL 

CH2-POL SET 

CH2-00 

BH2-CA 

BH2-KMA 

BH-DCD 

BH-OCW 

CHS-/CHT-WB 

CI4S 213E CHT-213E 

0 

0 

0 0 
--

0 0 

0 0 

0 0 

0 0 

0 

0 

0 0 

0 0 

0 0 

0 0 

0 0 

·-----------------------------------------------------
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Item 'r Description 

M icroscope 
(ircufar dGvetail mount I or observation tube wit h a.ccomrnodatlon to ac -

I cep t an analyzer·; bui lt-on quadruple nosepiece and pla.rn stage 124 mm (XI 
limb 

x153rnm(Y} 

Coaxral coarse and fine i ocusing controls vv i thin a focus adjustment range 
Focus of 25mm. Fine adjustment knobs graduated in increments of 2.5 /1 
adjustments Tens ion adjustment ring for coarse adjustment knobs and pre -focusing 

Microscope lever for coarse focusing_ 

stand Condenser holder Rack an pinion condenser height displacement up to 28mm . 

Il luminators built-in bases: 
6V 20W halogen bulb with transformer built -in CHS-F 
1 lOV/l20V 30W tungsten bulb with reflector built- in CHT-F 

Base Ligtlt intensity variable by means of co il winding resistan ce_ 
Mount at the light exit on the base for field iris diaphragm and 45 mm-dia. 
filter . 
Power cord is detachable. 

Observation 
Inclined 45°; interpupillary dis tance adjustment with a scale between 

Binocular 53 mm and 72 mm. 
tube 

Left-side eyepiece tube equipped with diopter adjustment ring. 

Mechanical stage 
Low-positioned coaxial control knobs; X -Y traversing area 76mm X 

50 rnm ., ..:ompatible w i th two standard slides simultaneously . 

N.A. 1.25 (in immersion oil), with graduated aperture d iaphragrn. Pro -
Condenser vided with accommodation to accept a filter holder and an attachment 

lens for field iris diaphragm . 
-·-----

Filter holder Accepts a 32.5 mm dia. filter. 

Field iris Iris d iaphragm 
Attachable on the light ex it mount and accepts a 45 mm d ia. filter. Dia-

diaphragm frame 
ph rag m image con be formed in conjunction with obj~c tives frorn lOX to 

attachment 40X . 

(optionally Attachable at the lower end of the condenser and accepts a 32.5 mm dia . 
available) Attachment lens 

filter; provided with centering screws for iris diaphragm. 

Filter Blue filter (32 5 mm dia.) 

Objectives 
E D4X, ED 1 OX, ED40X (spring-loaded), and ED100X (spring-loaded, oil 

immersion) 

Eyepiece I CWI-!KlOX. Field No. 18; compatible with an eyepiece micrometer . 

Dimensions 180 mm (W) x 223 mm (D) x 392 mm (H) (binocular version) 
-

Eyepoint height 391 mm 

Weight CHS-213E : 6.2 kg (13.7 lb) CHT-213E: 5.!3 kg (12 8 lb} 
--

Power consumpti on (maximum) CHS: 32 VA CHT: 32 VA 

El 
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NOMENCLATURE . . · 
- - -

[Eyepiece J 

] Mechanica~ 

Power switch 

Field iris diaphragm attachment CH2-FS (opti0nally available) 

Centering .screw /Attachment lens I 

Filter mount ]iris diaphragm frame 

Accepts d <15mm-dia. filt er . 

Diaphragm ring 

Interpup il lary distance scale 

I Binocula r- tubej 

Observati on tube clamping screw 

[Microscope stand J 
Specimen holder 

Tension adjustmen t ring 

Coarse adjustment knob 

Fine adjustment knob 

Graduated in ir.crernenrs of 2 . 5~o~. 

Low drive coax ial stage 
co ntrol s 

Hand res t 

Voltage contro l dial 

Line voltage selector switch 

ICHS-F) 

Lamp housing cover 

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



Pre-focu sing lever 

Fuse ho lder 

Power cord receptacle 

Condenser heigh t adjustment 
knob 

Bulb socket (CHS-F) 

For 6V 20W hal ogen bulb. 

Bulb socket (CHT-F) 

For 110V/120V 30W tungsten 

bulb, 

Condenser clamp ing s .r~w 

Aperture iris 

diaph rag lever 

F ilter holder 

Acc~pts a 32.5mrn dia . fil ter . 

Condan:;.ar 

F ilt er mount 
Accept s a 45 rnrn.<Jia. f il ter. 

Lam p housing knob 

The lamp housing cover can be 
opened by pulling down the knob ; 
or clos(!d by puslling it u p until it 
snaps in place. 

Before pushing the lamp housing cover. be 
certain the knob is posi ti o ned as sllown in the 
pic ture I eh (rnarked with a c ir c le). 

---------------------------------------------------· 
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ASSEMBLY · . . . .. ' ~ . 
- - - -

Assembly Diagram 

* A ssemble each component in the o rd er o f the numbers w i th care to keep all glass sur faces c lea n and avo·1d 

sc ratching the lens surfaces. 

" Opt'1onal accessori es 

Ob ject ive 

Stage c lip 

M echani cal st age 

Condenser 

I 
~ 

------------till 

l 
1'1! "" 

Attachrr.ent 
lens • 

Filter 
(32 .5r:nm dia. ) 

D 
1 

c===J 
Fi l ter 
holder 

Observation tube 

110 V/120 V 30W 
tungsten bulb (for CHT) 

6V 20W 
halogen bulb 
(for CHSl 

'<:::1= 
Pow er co rd 

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



Explanation for Assembly Procedure 

Fig. I 

Fig. 2 

Fig. 3 

Fig. 4 

[SlmGg of the line vol tage selector switch in posi,lion (for CHS only) 

Ascertain that the line voltage selector switch (j) is set in confo rmitV 

with the local line voltage. I f not. the switch should be se t at lOOV 

(for 110V to 120V) or 200V (for 220V to 240Vl correctly by means 

of a scre'Ndriver. (Fig. 1 l 

* For the U.S.: 
Frames sold in the U.S. meet the UL standard and are set at 
115V. Therefor. this selector switch is not included . 

0 Bulb installa,tion and replacement 

1) Turn the r'licroscope on its side and pull the lamp housing knob ~r to 

open the lamp housing cover (;2 ) . (F ig. 2) 

2) Insta l l the bulb . 
• 6V 20W llalogen bulb (for CHS): 

Hold the ha logen bulb contained in a polyethylene bag to avoid leaving 
fingerprints on the bulb, and insert the contact pins into .the bulb 
socket (3) all the way. (F ig. 2) 

• 110 V/120V 30W tungsten bulb {for CHT): 

Insert the tungsten bulb with its mirror portion (!) located at the 

lower side into the bulb socket@; then, pressing it against the socket. 
rotate the bulb clockwise. (Fig . 3) 

* Before use, wipe off fingerprints or soils on the bulb. 

* 110 V bulb for local line voltage 110 V, and 120 V bulb for local line 
voltage 120 V or higher. 

3) After bulb installation, close the lamp housing cover CV. pushing in the 
cover knob (1). (Fig. 3) 

* If the bulb burns out during observation, be certain to cool the 
defective bulb completely before replacement. 

El Mountin the observation tube 

1) Loosen the clamping screw CD fully, and mount the observation tube 

on the stand. Recla mp the screvv CD to securely hold the observation 
tube on the sta nd. (Fig. 4) 

2) The binocular tube is normally located in the directi on of the micro­
scope front, but it can be turned to any other direction, if necessary. 

Ill Eye iece insertion.;.... __ 

Insert the eyepieces into the eyepiece tubes (2). (Fig. 4) 

---------------------------------------------------------· 
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Fig . 5 

Fig . 6 

Fig . 7 

Fig. 8 

I U5e of an eyepiece micrometer ( 19 mm in diameter) I 
An eyep iece m icrometer (10 mm/ l CO) {optionall y avai lable) can be 

i nsert ~':l into the eyepiece CWHK l OX in the fol lowing procedure : 

1) Remove the re tain ing ri ng ( i) f rom the lo>..ver end o f the eyepiece i 
and p lace the micrometer on the retaini ng r ing w i th the ret icle-· 

engraved surface, facing do•.,vnw ard. {Fig . 5) 

* Be certain to clean the micrometer disc before inserting into the 
eyepiece . 

2) Retu rn the retaining r ing in to the eyepiece and insert th e eyepiece • 

in to th e eyep iece tube . 

. .. ~ . .. . ,, - - -- · ~ ~ ._, ,_ , ···-- ·. 

11 Mounting the objectives 

1) Lower the stage by means of the coarse ad just ment knobs. 

2) Screw the objec tives into t he nosepiece, from lm•1 power to higher 

power in a clockwise d irectio n. (F ig. 6) 

* Close the empty aperture in the nosepiece with a plug (i) prov ided . 
(Fig. 6) 

0 Mounting the mechanical s_ta~g._e_·--·--

Place the mechan ical stage on the p lain stage Q), with the spec imen 

traversing guide closest to the microscope pillar, and tighten the 
stage clamping knobs (2; with a co in . (Fig . 7} 

• Insert ion of stage cl ips 

The p la in stage is pre-drilled fo r insertion of the stage cl ips when the 

mechanical swge is not attached {see page 4). 

Insert the condenser into the condenser ho lder (2jfrom below, 

with the condenser iris diaphragm lever , po int ing in the microscope 

f ron t . and t ighten the clamping sc revv (i; . (Fig. 8) 

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



Fig. 9 

Fig. 10 

Fig. 11 

Typical example of 3 -contact 
grounding plug 

Fig . l2 

IJ Insertion of the blue filter 

Slip the blue filter (32.5 mm dia.l (2; into the f i lter holder : L (or 
into the f il te r moun t at the top o f the attachment lens). (Fig. 9) 

El Insertion of the filter holder 

In sert the fi lter ho lder ~1 : into the condenser f rom be lovv. (F ig 9) 

Mounting the field iris diaphragm attachment 
(optionally available) 

1 l A lign ing the posi tioni ng cl ips of the ins d raphragm frame to the cut­

outs in the ti l te r mount (I~ on the base. insert the ir is diaphrcgm 
until i t clicks in posit ion. (f ig . 10) 

2) Place the blue filt er on the attachment lens and insert the attach ­
ment lens in to the co ndenser from below . w ith the letters "OL YM­
PUS" facing in the microcsope fron t. 

IJ Connecting the power cord 

1) Plug the power cord (i; into the receptac le (2) on the mi croscope 
base. (F ig. I 7) 

2 ) Connec t the pri mary cord wi th a 3 -con tact plug (it \·Vill f it into a 

ground 1ype power ou tlet , and no need to connec t i t to any other 
grounding devi ce ) to an AC ou.tlet . 

* If a 2-<:ontact grounding plug is used, ground the microscope to a 
properly grounded device (except a gas pipe) . If necessary, use an 
extension cord. 

* This microscope incorporates a noise filter in the electric circuit 
built-in the microscope stand, bleeding a very low voltage current in 

order to reduce effect of any external noises. Therefore, if the 

conductive part of the stand is touched without grounding, an 

electric shock may sometimes be felt depending upon the humidity 

conditions of the hands and foot wears. 

-----------------------------------------------------· 
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Fig. 13 

• Fuse replacement 

1) The fuse box (I ; is located at the back o f the microscope base. 
(Fig . 13) 

2) D isconnect the power co rd from the AC outlet. and remove the fuse 
box (i _~ from the base by means of a screw driver. (Fig . 13) 

* Apply the tip of the screw driver at the lower edge of the fuse 
box to remove it. 

* The fuse box can accommodate a spare fuse in it. 
Use a fuse as designated by the manufacturer : 

Microscope Fuse amperage 

CI-.IS 
lOO V lA 
200V 0.63A 

CI-lT lOOV 0.81-\ 
200V 0.63A 

OBSERVATION ~Putting the MicrosGf?P~ i~ ~peration) 

Fig. 14 

Fig. 15 

D Switchinfl on the bulb 

1) Turn the power ~witch j ~ ON and adjust the vol t<Jge contro l dial (~ ; 

until ropar 1!\t l 1:i ty is obtai ed. (Fig . 1r.) 

2) Rotate the dia l (2; toward r e op.e tor (clockwi ~e) to darken in ten­
si t y (in tl1e d irec tion o f the arrow ), or reverse the dial kounterclock· 
'N tse) to brighten . 

lfJ Specimen placement 

1) Open the spring-loaded finger ( ()o f the specimen holder with one 

hand, and insert the specimen slide with the cover glass above the 
specimen into the holder with the other hand. (Fig. 15) 

* Be careful to release the finger Q) gently after the specimen is 
placed inside the holder. 

* A sudden release of the finger may cause damage to the slide. If 
fragments of the specimen slide fall on the sliding surfaces of the 
stage or condenser, malfunctions may result. 

2) For use o1 the stage clips in place o f the specimen ho lder, attach a 

pair of stage clips on the stage, and insert the specimen slide between 
the stage su rface and. the cli ps near th e cli p stems; then move the 
slide towa rd th e stage center. 

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



• Cover glass 

Use cover glasses of 0.17 mm thi ckness in con junctio n with the objectives mark ed with the inscr ipt ion 

"160/0 .17" fo r op t"1mum performance o f these objectives. 

• Specimen slide 

Specimen slides between 0.9 mm and 1.2 mm in thickness are recom mended fo r the CHS/CHT microscopes. 

If the thick ness o f a slide exceeds thi s range, ill uminatio n may sometimes be impaired. 

Fig . 16 

Fig. 17 

IJ Focus 

1) S'..ving in the 10X object ive. 

2) Bring the specimen into focus by means o f the coarse and fine 

ad ju stmen t knobs. 

* Rotate the focus adjustment knobs clockwise (in the direction of 
the arrow in Fig. 16), and you can raise the stage (or the specimen 
approaches the objective) . 

11 Interpupillary distance adjustment 

1) Looking through the b inocular tube, move the knur led doveta il slides 

(tj in the directions of the arrows until a perfect binocular vision 

is obtained. (Fig. 17) 

2) If you rr.emorize your interp up i llary distance setting on the sca le 

(2) provided between the dovetail slides Ci) . it is conven ient to ob­

tain a proper set t ing next tin~e. (Fig. 17) 

---------------------------------------------------------------------DD 
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Fig. 18 

Fig. 19 

Image of the field 
iris diaphragm 

Field of view 

Fig. 20 

Fig. 21 

.I 

11 Diopter adjustment 

1) Look at the image through the r ight eyepiece with your right eye, and 

focus on the specimen 'vVith the focus adjustn1ent knobs. 

2) 1\Jex t, look ing at the image through the left eyepiece 'Nith your left 
eye, rotate the diopter adjustment ring :"); to focus on the specimen 

vvithout us ing the focus adjustment knobs. (F ig. 18) 

11 Centration of the field iris diaphragm CH2·F~ (optional) 

1) Rotate the diaphragm ring c·l) counterclockwise to stop dovvn the ir is 

diaphragm to the minimum. {F ig. 19) 

2) Rotate the condenser heig ht adjustment kn ob (~ ; in either di rection 
unt il tile image of the field d iaph ragm is vis1ble sharply in the field o f 

view. (Fig. 19) 

3) Bring the image of the field diaphragm into the center of the field by 
means of the two attachment lens centering screws (3) . (Figs. 19, 20) 

4) Open the diaphragm until th e small ring of the diaphragm inscribes the 
field of vie'vv. If the polygonal ring is not concentric with the field of 
view, repeat the centering procedure mentioned above. (Fig . 20) 

5) After centration is com plete, re-open the diaphragm unt il it becomes 
a larger po lygonal ring around (or circumscribes) the circular edge of 
the field. 

11 Objective change 

1) Swing in the objective to use. (Fig. 21) 

2) Be certain to click the nosepiece in position. 

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



Exi l pupil 
of objective 

Fig. 22 

{Image of aperture diaphragm as seen 
through empty eyepiece tube) 

Fig. 23 

Field iris d-iaphragm 

. c:/ 

Field of view observed 
through the eyepiece 

Fig . 24 

Fig. 25 

m Adjustment of the aperture iris diaphragm 

The open1ng of the aperture iris diaphragm built in the condenser 
can be adjusted to match with the numerical ar::erture of the objec­

tive in use, in order to achieve optimum objective performance as 
depth of focus, image cormast and resolution. 

1) Turning the diaphragm lever CD cou nterc lockw ise reduces the dia ­
phragm or:;ening. (Fig. 22) 

2) Remove the eyepiece, and look ing at the exit pupil of the objective 
through the empty eyer:; iece tube, adjust the opening of the diaphragm. 

Generally, it is preferable to stop down the aperture diaphragm to 70% 

w 80% of the objective N.A. (Fig . 23) 
If the specimen is l ightly stained, or almost colorless and t ransparen t, 

further reduce the d iaphragm or::ening to increase contrast for better 

image observation. Be careful, hovvever, if the diaphragm is stopped 

down too much, the reso lut ion w i ll be deteriorated. 

11 Adjustment ()f the field iril-diaphragm (for 1CH2-FS onl-tJ 

1) The field iris diaphragm con tro ls the diameter of the ray bundle im­
pinging on the specimen and therefore, by stopping down the field 
diaphragm unti l it is slightly larger than the field of vievJ, it can redu ce 
stray light , which in turn increases image def inition and contrast. (Fig. 

24) 

2) Turning the field d'1aphragm ring CD {Fig . 19) counterclockwise red.uces 

the diaphragm opening, or reverse the ring to increase the opening. 

BiJ Tension adjustment of the coarse adjustment knobs 

1) A tension adjustment r ing (I ~ is provided next to the coa rse adjustment 

knob. With this devi ce the tension of the coarse adjustment is freely ad ­
justable for either heavy or l ight movement, depending upon operator 
preference. (Fig. 25) 

Applying the tip of a large screwdriver at a groove in the periphery of 

the tension adjustment ring ( j), rotate the ring in the direction of the 
arro·,v to increase the tension, or reverse the ring to loosen_ 

2) However, do not lcosen the tension adjustment ring too much, because 

this may cause t he stage to drop or the fine adjustment knobs to slip . 

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

• 0 
OJ 
en 
m 
::0 
< 
l> 
-1 

0 z 



z 
0 
!-;; 
0:: 
Ul 
(/) 
Q) 

0 

Fig. 26 

ID Locking of the pre-focusing lever 

Th is lever Ci) is provided to prevent possible con tact between speci­
men and object ive as well as to simpl ifv coarse focusing The l e~-er 1.s 
locked in the d irect ion of the ar rovv in Fig. 26. after coarse focus has 
been accom pl ished . Th i~ ls conven ient for l iquid apohcation or 

change o f specirflens . roo. since jt prevenls fu rther upw ard travel o f 
1l1e stage by means o l the coarse ad justment knobs , and provides a 
l'm i t1ng stop if the strtgfl is lowered and then raised again . The p re­
focusing lever does not restr ict fin.e fOG.Ut>lng. 

* Unlock this lever wh en not in use. 

m Use of immersion objectives 

l) To u t ili ze the fu ll numerical apert ure o f an immersion object ive [wi th 
inscri pt ion " oil" ). the oh~ect ive and spE,:c imen <! re lm nit3J ~eu in an i m­

mersion oil in a follow ing proced ure: 

2 ) Focus on the spec imen with a low power ob jec tive . 

3) Pu.l a drop o f immersion oil on the sJ:ec imen slide and the fron t lens 
of the immersion ob jective. 

4 } T urn t he nosepiece to br ing t he immersion ob jective in to the light path , 

and focus 'lvit h the iine adjustmen t knobs. 

* Use of the pre -focusing lever facilitates steps 2) through 4} above. 

* Care should be taken to prevent oil bubbles from forming in the oil 

film; if any, re-apply immersion oil, since these bubbles greatly 
deteriorate the lens performance. 

* Be careful not to stain other objectives with immersion 'oil, and 

after use, carefully wipe off the immersion oil on the objective, etc. 

completely . 
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PHOTOMICROGRAPHY 
A tr inocular tube BH -TR45-W, optionally ava ilable, '1s used for photomicrography with the CHS/CHT 

microscope in conjunct ion with Olympus photomicrographic eq uipment PM - I OAK (automatid, PM -?OM 

(manual) , photomicrographic camera BH2 -PM-6-B, OM camera backs, etc. Read the instructi on manual o f 
each equipment in use for explanation in detail. 

6-1 System Diagram of Olympus Photomicrographic Equipment (optionally available) 

Photo micrographic 
SY$tem PM-TOM• 

Photomicrographic 
camera BH2-PM-6-8 • OM camera bac-k • 

otomicrographic 
mera PM6" 

I 

A Photomicro U adapter MOM-L • 

•optional accessories 

6-2 Setup of the Photomicrographic Equipment 

Fig. 27 

11 Mounting the PM-10AK, PM-10M or PM-6-8 on the 
microscope 

1) Each of these attachments can be moun ted on the photo tube o f the 

trinocular tube as photographed in Fig . 27. (Fig. 27 shows the PM­

lOAK on the trinocular tube.) 

2) Use the photo eyepiece NFK3.3 X or NFK5X. 

3) Pull out the light path selecto r lever (I) to defl ect the light to the photo 
tube. (Fig. 27) 

4) Looking through the focusing telescope (2) , focus on the specimen. 
(Fig. 27} 

* In case of long time exposure, ambient light in the room will !P through the eyepieces, and its image 

formed on the film plane may cause ghost or flare; to exclude this extraneous light, dim the room or cap 
the eyepieces during photographic procedure. 
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Fig. 28 

fJ Mounting the OM camera back 

1) Mount the pho to eyep1ece adapter P,'v1-A DF CJ ; (into which a choice o f 

NF K pho to eyepiece is inser ted). Photom icro adapter {MOM-U :2; and 
OM camera back ~3 ; on the photo tu be in th is order . (Fig. 28 ) 

2) The com patibl e photo eyepieces are N FK3.3X and NF K5X. 

3) Bring the specimen in to focus, looking through the view finder of the 

camera. 

4 ) Pho tomicrograph ic magni fica tion equals the ob jec tive magnif ica tion 
mu lt ipl ied by the photo eyepiece magnifica t ion. 

* To take a good photomicrograph with a single lens reflex camera back, a shutter speed at 1/2 second or 
slower is recommended so as to reduce the mirror-lockup shock . 

6-3 Color Temperature Regulation (for use of daylight color film) 

(]) 

Fig. 29 

The optionally avai lab le ca lo r balancing 

fil ter 45L BD -2N is sr:ecia \1 1' designed to 
obtain a belter ca lor rendi ti o n for da yligh t 

tyr;e color f ilm th <:~.n a blue !ilter. 

Use of the light balancing filter 45 LBD-2N 
(optionally available) 

Remove the b lue f il ter fro m the condenser. 

2) Slip a 45 LBD-2N fil ter into the f il ter mount CC at the l igh t ex it on th e 

microscope base. (Fig. 29 ) 

3 ) Turn the vol tage contro l dial (2) unti l the d ial is al ig ned at the gradua­

tion "10'' (ma xi mum) , and dayl ig ht calor can be ob tained. {Fo r CHS 

only). 

* The 45LBD-2N filter cannot be used with the CHT microscope for 
col or temperature regulation. 

fJ Use of the blue filter 32.5C-2 

1) Engage the blue f il ter as used fo r observati on in the co ndenser. 

2) To obtai n ca lor temperature for daylight type fil m, se t the voltage 
control dial (~) at the graduati on " 9 " for CHS, or at the graduati on 

"1 0 " for CHT. 

* If a photograph tends to overexposure, do not change the voltage control dial, but apply an optional N.D. 
filter (45mm dia .) to the filter mount at the light exit on the microscope base. 

* Since the blue filter tends to characteristically leave somewhat a yellowish tint, an optionally available 
45 LBD-2N is recommended for better improvement of color rendition in conjunction with the CHS micro­
scope. However, the CHT microscope can be used only with the blue filter for color temperature com­

pensation. 

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



-

7 OPTICAL DATA I 

• D Achromat 

I 

Objective T •tpe 0 Achromat 

Magnifiction 4X JOX 40X 100X" 

N.A. 0.10 0.25 0.65 1.30 

Vl/.0. {mm) 18.2'3 7.18 0.63 0.20 
-- 1---

Focal length (mm) 30.03 1690 4.58 1 66 

Resolving p ow er (,u) • • 3A 1.3 0.52 0 .26 

Eyepiece Remarks Spr ing.foaded 
- ,_ 

Total magn;ficat ion 40X lOO X 400X lOOOX 
CWHK10X 

Foca l depth (,u) 172.5 27.60 3.03 0.66 
(Field number 18) -

Field of view (rnm) 4.5 1.8 0.45 0.18 

• E D Achromat 

Objective Type E 0 A chromat 

Magn if icat ion 4X 10X 40X 100X" 

N.A. 0.10 0.25 0 ,65 1.25 

W.O. (mm) 29.00 6.30 0.53 0 .20 

Focal length (mm) 31.05 16.45 4.59 1.90 

Re~,olvin g p01<ver {,u) • • 3.4 1.3 0 .52 0.26 

Eyepiece Remarks Spring-loaded 

Total magnification 40X 100X 400X 100<../X 
CWH K10X 

Focal depth (,u) 172.5 27.60 3.03 0.67 
(Field number 18) 

Field of view (mm) 4.5 1.8 0.45 0.18 

"Immersion objectives 
""The resolving power is obtained v-tith tile fully opened aperture diaphragm . 

Glossary . 

Working distance: 

Numerical aperture: 

Resolving power: 

Focal depth: 

Field number: 

The distance from the specimen or covEr glass to the neares t point of the objec­

tive. 

The N.A. represents a performance number which could be compared to the 
relative aperture (f-number) of a camera lens. The quantity of light which the 
objective receives from the object in creases with the square of the performance 

number. 

The resolving power of a. lens is measured by its abi lity to separate tvvo points. 

The distance between the upper and lower limits of sharpness in the image 
formed by an optical system. As you stop down the aperture iris d iaphragm, 

the focal depth beoomes deeper. The larger the N.A. of the objective the 

shallower the focal depth . 

A number that represents the diameter in mm of the image of the field dia­

phragm that is formed by lens in fron 1 of it. 

Field -o f-vie-N diameter : The actual size of the field of vie>.N in mm. 

Total magnification . Equals the object ive magnification multiplied by the eyepiece ma;Jnification. 

--------------------------------------------------------· 
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8 TROUBLESHOOTING GUIDE 

I ~ 

- - -- -

If you are unable to obtain full performance fro m your microscope because of vour unfamiliarity, please 
consult witll tile table below as pointers for troub leshoot ing · 

Trouble Cause Remedy ·--- -

1. Optical system 

a) Field of view is cu t off, or Nosepiece is not clicked into place. SI ightly rotate the nosepiece until it 
ill umiflated irregularly. clicks into position. {p. 11) 

Condenser IS not correctly mounted As-insert t he cond enser all the '~'!aY 

on the condenser holder. without t il t. (p. 7} 

F-ield iris dlaphragm is not centerecJ. Cen ter H correctly. (p 1 1) 

Floald iris dl<lPhragm is st opped down Open it properly. (p 12) 
too much. 

Dust or dirt on ob jective, eyepiece, Clean each lens or glass. 
condenser or light exit glass on micro-

scope base 

b) Dust or dirt is visible in Du~t on the ligh t exit glass on the ml-
the field o f view. croscope base 

Du st on the condenser 1op lens 
Remove dust or dir t, or c lean the spe-

I cimen. 
Dirty specimen I 

Dusr on eyepiece 

c) Excessive i rnilge contrast Condenser is lowered too much. Raise the condenser. (p. 71 

Aperture lr i.s diaphragm is stopped Open the d iaphragm . (p. 12) 
down excessively. 

·-

d) Resolwion problems: Objective is not correctly engaged in Slightly rotate the nosepiece until it 

• Image is not sharp. the light path. c licks into position. (p. 1 l) 
• Insuf f icient contrast Oh· t on the objective fron t lens Clean the objective. 
• I m age details lack 

objective is used Apply immersion oil. (p. 13) 
definition. I rnmersion •.vithout 

immersion oil . 

Bubbles in the immer~iol) oil Remove bubbles. ( p. 13) 

Olympus imr. ersion oil is not w;ed . Use 0 lympus immersion oi l . 

Dirty spec,men Clean the specimen, eyep iece or con · 

Dust on eyepiece or condenser top lens den ser lens. 

e) Fiel d of view is partially ObJective is not correctly positioned in Slightly rotate the nosepiece until it 
out of focus. the light path. clicRs into position. (p. 11) 

Specimen IS not correctly placed on Replace it on the stage correctly and 
the stage. secure it with the specimen holder or 

stage clips. (p 9) 
r--

I) Image is tinted yellowish . Bl ue 111 ter is not engaged. Engage blue filter. (p. 8) 

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



Trouble Cause _ _j ___ Remedy 

2. Focus adjustment me.chanism 

a) Coarse adjusc~ment knobs Tension adjustment ring is tightened Loosen the tension adjustment ring 

are too tight. too much. slightly (p. 121 

User is trying to raise the stage, passing Unlock the pre-focusing lever·. (p. 13) 
over the upper focusing limit imposed 

by the engaged pr t?·(L CW ~ I ng le11·er . 

b) Stage drops and the speci· Tension adju~tmef)t ring ·Is too loose. T ighten the ring properly. (p 12) 

men goes out of focus. 

c) Stage cannot be raised to Pre -focusing lever is engaged in lower Un lock the lever. {p. 13) 

the upper limit. t han focusing position. 

d) Stage cannot be lowered Substage is lowered -r oo much . Raise the substage. 

to the lower limit o f the 

working range. 

e) Ob jec tive front lens Specimen is mounted on the stage up - Reverse the spec imen. (p . 9) 

touches the specimen. side down . 
.. 

3. Binocular tube I 

Incomplete bin ocular In t erpupillary distance is not correctly Correct the in terpupillary distance. 

vision adjusted . (p. 10) 
---

Diopter adj ustment is incomp lete . Comp lete the diopter adjustment.(p. 11) 

Right and left eyepieces are not Use a pair of mat ched eyepieces. 

matched . 

User is unaccustomed to binocular vi- Pnor to looking at the image of the 
sion. specimen. try to look a t the entire 

field of vi evv, or look at a far away 

j 
object before resuming microscopic 

observation. 
·-

4. Stage 

a) Image eas1fy goes out of Stage clamping knobs are not tight - Tighten clamping knobs w i th a coin 
locus when you touch the ened. securely . (p , 7) 

stage. 
. ..._ --

b} Image blurs a~ you move Specimen is not correctly posit ioned Adjust spec ime11 \"WSitiOn . lp 91 
the 5Pe~i rnen. on the -stage. 

5. Objectiva change ... 

Front lens of high power Speci-men ts mounted on the stage up· Reverse the specimen. (p . 9) 

object ive co mes into con · side down . 

tact w1th specimen when it --

IS engaged after low power 
Cover glass is too th ick. Use a 0.17 mm-thick cover glass. (p 10) 

objective. 

-----------------------------------------------------· 
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Trouble Cause ,J _ - - Remedy 
f-.-

6. Electric system 

a) I lluminator is lOO bright Volta9e ')elector swi tch is not matched Contorrn the switch to the finevohage. 
with the voltage cont rol w i th the fine voltage. {p. 6) 

dial the l ow es t r---- -· --even at Line voltage is too high . Adjust the line voltage w ith a variable 
position (closest to the •Jol tage 1 ransformer. 
operator) . 

Bulb is not a standard one. Use a standard bulb. (p. 6) 

b) Output voltage fo1· the il - Voltage selector s·.vitch is not matched Conform the switch to th li nevol ta.ge. 
luminator cannot be con- with the line volt age. (p. 6) 

troled {too high or t oo Line voltage Is too high (or too ~owl. Adjust the line voltage w i th a variab le 
lm-vl. voltage transformer . 

.. ---- - · 
c) L ight flickers and intensity Line voltage is unstable . Use o volt age stabili zer . 

is unstable. Filament of the bulb is l1 ~~ ely to burn Replace the defective bulb. 
--

(p. 6) 

out . 

Loose electric cords Secur.e the connections. (p. 8) 
f-

d) Fu5e burns out too often. F u~o Is noT a standard one. Use a stqndard fuse. (p . 9) 

Vol age selector svvitch is not rnalched Conforrn the switch to the l ine voltage. 
... vith the line voltage. {p . 6) 

1------- ... 
e} Bulb does not l ight Fuw is gone. Repi<Jce ihe 1ure. {p. 9) 

I Bulb Is burned out. Replace the bU lb. (p. 6) 

Loose el ~ct ri c con nections . Secure the connections. {p 8) 
r------- --- --

f) Reduced bulb life V oltage selector switch is not matched Conform the selector switch to the 
with the line voltage. linevoltage. (p.6} 

Bulb is not a standard one. Use a standard bulb. (p. 6) 

Bulb was overvoltecl too long. Reduce bul b voltage. (p. 9) 

B------------------------------------------------------
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