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When carrying the microscope, remove the
lamp housing and hold the instrument with
one hand inserted beneath the front of the
base and the other supporting the lower
portion of the upright arm.

The instrument weighs about 22 kg. (48
Ibs.)

Never hold the instrument by its horizontal
arm for carrying or moving.

Before attaching and detaching the arm, be
sure that the revolving nosepiece has been

removed and the stage surface sufficiently
lowered.

When attaching and detaching the revolving
nosepiece, observe the cautions given on
pages 9 and 14.

When looking into the eyepieces at the
same time the filters built-in the micro-
scope base are changed, the field of view
may become excessively bright.

Handle the microscope gently, taking care
to avoid sharp knocks.

Avoid the use of the microscope in; a dusty
place, where it is subject to vibrations or
exposed to high temperatures, moisture or
direct sunlight.

Do not leave dust, dirt or finger marks on
the lens surfaces.

Be certain that the power source voltage

setting on the input voltage changer at the
side of the microscope base is correct.

Before replacing the fuse disconnect the

plug from the power source.

CARE AND MAINTENANCE
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To clean the lens surfaces, remove dust
using a soft hair brush or gauze. Only for
removing finger marks or grease, should
soft cotton cloth, lens tissue or gauze light-
ly moistened with xylene, alcohol, ether,
etc. be used.

For cleaning the objectives only use xy-
lene.

Avoid the use of any organic solvent for
cleaning the painted surfaces and plastic
parts of the instrument.

Never attempt to dismantle the instrument
so as to avoid the possibility of impairing
the operational efficiency and accuracy.
When not in use, cover the instrument with
the accessory vinyl cover, and store it in a
place free from moisture. |1t is especially re-
commended that the objectives and eye-
pieces be kept in an air-tight container con-
taining desiccant.
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I. NOMENCLATURE

Photo support bracket Trinocular eyepiece tube

Altached for photamicro-
qrapity

Plastic screw Objective

Refer top. 15
Arm stop

Photo support bracket lock
sCrav

Revolving nosepiece

Accepts 6 objectives, includes
filter slide,

Revolving nosepiece clamp screw

Coarse focus knob

Serves to fasten nosepiece, Re-

One rotabion for stage move .
‘ i - far top. 14

ment of 24mm

Fine focus knob Diopter ring

One rotation for O.Zmm, one

For eyvesight adjustment
division 0,002mm yesig

Lamp housing Evepiece

When not using spectacles, ex-

Containg halogen lamp 12%
tand the eyeguards,

100w

Large-type mechanical stage

Collectar lens focusing knob

- . - - : Travel ranges H2mm x 7Gmm
Hotation brings the lamo -
ment image nto focus.

Stage centering tools

iff ver . -
Diffuser leve For centering stage rotation

canter Lo optical axis,

Turning toward the operator
brings the diffuser into the op-
tical path, Usually use it in

. . . . - ‘i .
this position for routine work. Condenser centering screws

For centering field diaphragm

]

. N.A . indicator scale

Rear mirror

Rack and forth movermnent per-
mits Tocusing the light reflect-
ad by the mirror,

(?o nd‘enser aperture diaphragm
ring

Power output socket
Max . cutput 12% 100w

Far adjustment of aperture of
condenser refer to p, 13,

\

| Power indicator light

Power input plug

Input voltage changer

Insert a screwdriver and rotate

the changer, while pressing in, Horizontal positioning screw

to adjust the input voltage,
For replacing the fuse, rotate
the changer to the key groove
and the fuse will be removed
by spring action,

To stabilize microscope on the
desk in the horizontal position

; . \_ Knob for condenser focus
Brightness control dial -
Turning toward Howill increase Main power switch
the brightness of illumination. Fig 1. Model VBS
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Light path change-over knob Connecting ring clamp screw

Pull or push the knob to direct
all the light into photo tubea or
binocular eyepiece  tube, re-
speclively,

Trinocular tube clamp screw

Photo tube clamp screw

Release lightly for ratating the
tube, tighten for photomicro-
graphy.
Interpupillary distance adjust-
ing slide

For adjusting  interpupillary

distance, Specimen clip lock screw

Filter slide

Used for MMuorescence or pola-
rized light microscopy. Refer
top, 22,

Microscope arm clamp screw

Fastens the arm tightly

Substage clamp screw

Specimen clip Release the screw to adjust
height of substage or remaove
the substlage

Detachable

Swing-out condenser

- Coarse focus knob tension ad-
Refar top. 16

juster

This ring adjusts the coarse
focus knob to most conven-
ient tension,

Stage rotation clamp screw

fter positioning the staoe, \

Lighten the screw,

Preset focus lever
Refer to p, 14

Condenser change-over knob

For swinging top lens of swing-
out condenser in or out, . .
! Lamp vertical centering screw

Stage Y -axis travel knob

Lamp lateral centering screw

Connecting ring and cap Lamp socket clamp screw

Filter selection push buttons

Lamp voltage meter

Pushing the button swings the
respective  filter into optical
path, For two or more filters,
push  the respective buttons
simultanecusly,

Set the wvollage within  the
green helt range Tor observa-
tion,

Lamp target , i
p targ Calor of the Type of
button the
{From the right) Filter

Stage X-axis travel knob

Green Greer

Blue
Field diaphragm control ring Canto
Refer to p. 14 Tﬁ‘{
Filter release button Dark gray

Fig. 2 Model VBS



Photo support bracket

Altached for  phaotormiera-
qrapfy

Arm stop

Plastic screw

Dovetail for attaching high-
intensity light saurce

The mercury  lamp, for ex
ample, is  attached  to this
dovetml,

Filter cassette port

Remove the cover and atlac
the diascopic flucresconce ex
citation filter casselle to this

part.

Coarse focus knob

n '\
',

e for stage mowve
mnm

Cine rotati
ment of

Fine focus knob

OI"E-‘.. rotation for 0.Zmm, ang
division 0.002mm

Lamp housing

Contains halogen lamp T2W
100

Collector lens focusing knob

Rotation brings the lamp fila-

ment imane into focus,

Rear mirror

Back and  forth movement
focusing  the  lght
retlected by the mirror,

Diffuser lever on lamp housing

Turning toward the operator
brings the diffuser into the op-
tical path. Usually wuse it in
this position Tor routing work.

Power output socket

Wax, output 12% 100w

Power input plug

Input voltage chanoer

|nsart a scrowdriver and rotate
the changer, while pressing in,
to adjust the input wvoltage,
For replacing the fuse, rotate
the changer to the key groove
and the fuse will be removed
by spring action,

Erightness control dial

Turning toward Howall increase
the brightness of illumination

Trinocular eyepiece tube

Objective

top 15

Revolving nosepiece

Accepts B objectives, includes

filter shde.

Revolving nosepiece clamp screw

[ Serves Lo fasten nosepiece, Re-
fer top. 14

Diopter ring

For evesight adjustment

Evyepiece

When not using spectacles, ex-
tend the eyeguards.

Large-type mechanical stage

lravel ranges S2mm = 7Gmm

Stage centering tools

For cenlering stage rotation
center to optical axis,

Condenser centering screws

For centering held disphragm

M.A, indicator scale

Condenser aperture diaphragm
ring

For adjustment of aperture of
condenser refer to p. 13,
Power indicator light

Horizontal positioning screw

To stabilize microscope on the
desk in the norizontal position

Knab for condenser focus

Fig. 3 Model VBD

Main power switch



Light path change-over knob Connecting ring clamp screw

Full or push the knob to direct
all the light into photo tube or
binocular eyepiece tubs, re
spectively,

Photo tube clamp screw

V Specimen clip lock screw

/ Micrascope arm clamp screw
I
/" Fiaslans the arm tightly

iy )
/ 4/ Diffuser lever on microscopea
e /-" x / stand
'l

/ / When using high intensity light
s S/

Trinocular tube clamp screw

Release lightly for rotating the
wiba, tighten for photomicro-
araohy,

Filter slide
Used for fluorescence or pola-
rized light microscopy, Nefer
top, 22, '

Interpupillary distance adjust-
ing slide

source for brightfield illumina-
/ ton, urn lever down.

Substage clamp screw

Faor adjusting  interpupillary
distance, .
I neight of subslage or remove

Specimen clip the substage.

Datachable

Achromatic/aplanatic condenser Coarse focus knob tension adjuster

,-'/ / Release the screw to adjust
!
/

Refer top. 16 Ihis ring adjusts the coarse
focus knob to most conven-

ient tension,

Ilumination light path change-

Stage rotation clamp screw aver lever

OUT  for focusing  halogen
amo in the microscops base
and IMN for using high-intensity
light-source,

Stage Y-axis travel knob

Connecting ring and cap Lamp uert__icall centering screw

Lamp lateral centering screw

Lamp socket clamp screw

Praset focus lever
Refar top, 14

Stage X -axis travel knob

Filter selection push buttons
Pushing the button swings the
respective filter into oplical
path, For two or more filters,
push  the respective buttons
simultaneausly.

Lamp voltage meter

Set the wvoltage within the
arezn belt range for observa-
Lion,

Field lens Color of the | Type of
button the
[From the night) | Fllter
Ciresn | Green
Field diaphragm control ring Blue OB 10

Refer to p. 14 ght aray ND
 Gray ND 8
Filter release button ND 32|

Fig. 4 Model VBD
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ASSEMBLY

Attaching the lamp housing and halogen
lamp '

Hemove the cover from the dovelail on the
hase of microscope, and slide-mount the
lamp housing onto the base dovetail fitting.
lake care not to tilt the lamp housing.
Detach the bulb socket. When inserting the
halogen bulb into the socket, do not re-
move the bulb cover to avoid the possibil-
ity of leaving any fingermarks on the en-
velope. After attaching the lamp, remove
the cover.

Thereafter, insert the socket into the lamp

housing as far as it goes and fasten firmly
with the clamp screw.

Connect the plug of the cord from the
clamp to the output receplacle on the mi-
croscope base,

Connect the input cord plug to the input
receptacle on the microscope base, and
fasten it firmly with the lock ring.

Attaching the substage and stage

11 Slide the substage condenser holder on the

dovetail fitting, Attach in such a position
that the top end of the substage is at the
level shown in Fig. B, Fasten it firmly in
this position with the clamp screw, using a
Bimm screwdriver.

Substage clamp scrow

level

/| [Guide hole
/Stage centering tool

2]

Place the stage centering tools into the
guide holes and turn clockwise (Apply no
forcel), until the protrusions fit into the
slits on the centering screws inside,
Thercupon, loosen the screws sufficiently
by counterclockwise turn.

3

Turn the circular dovetail on the underside
of the stage to a position where the notch
on the dovetail faces the opposite side of
the stage rotation clamp screw, as shown in
Fig. 6. Tighten the clamp screw firmly.

Noteh comes 1o the opposite
side of the clamp screw

N

Stage rotation
clamp screwvs

4)

Fig. 6

Bring the notch on the circular dovetail
into coincidence with the pin on the sub-
stage, tilt the stage as shown in Fig. 7-[1].
Then, press the circular dovetail against the
centering spring, as shown in Fig. 7-[2]
mount the substage in the horizontal posi-
Lion.

5]

3.
1

2]

Fig. 7
Attach the two specimen clips onto the top
surface of the stage with the two lock
SCrews,

Attaching the microscope arm

Release the arm clamp screw and carefully
slide the arm into the dovetail on the top
surface of the microscope stand as far as it

will go.
Fasten the arm lock screw firmly, using a
5 mim screwdriver.
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Attaching the Trinocular tube

Slacken the trinocular tube clamp screw
sufficiently.

Tilt the tube as shown in Fig. 8. Push it
toward the clamp screw, seat it firmly in a
horizontal position,

Fig. 8
Tighten the trinocular tube clamp screw.

Put the CF eyepieces into the binocular
eyepiece sleeves.

Attaching the photo support bracket
Remove the connecting ring from the tri-
nocular eyepiece tube,

Mount the photo support bracketl over the
high-intensity light-source attaching dove-
tail, as shown in Fig. 9, fasten it onto the
back of the microscope stand by means of
the photo support bracket lock screw.

=1
sl

2]

A

|
-

Fig. 9
9

3] Fasten the photo support bracket with the
plastic screw on each side of the support,
so that it no longer moves laterally,

4)  Insert the CF photo eyepiece into the verti-
cal photo tube.

Naote:  The connecting ring provided on top
of the trinocular eyepiece is 1o be used
when the accessory photo support
bracket is not employed.
photomicrography using the 15X eye-
piece or image projection using the

(eg. for

projection screen).
Use the photo support bracket in all cases
where photographic results are especially
critical,

6. Attaching the Microflex
Unscrew the connecting ring from the bottom

of the photomicrographic attachment, such as
Nikon Microflex HFM.

In its place, attach the connecting ring belong-
ing to the photo support bracket. Mount the
Microflex HFM and fasten it with the clamp
screw, (The use of the connecting ring of the
HFM is necessary for mounting on microscopes
other than the Nikon V-series).

For assembling the Microflex HFM and other
attachments, refer to their respective instruc-
tion manuals,

7. Attaching the objectives and
nosepiece

1) Mount the objectives on the nosepiece, as
shown in Fig. 10, in such positions that,
when viewed from above, their magnifying

revolving

power increases, as the nosepiece s re-
volved clockwise.

Fig. 10



Thereupan, lower the stage and tilt the
nosepiece with the objectives attached, and
press it against the clamp screvy, as shown
in Fig. 11, seat it to the microscope stand
in the horizontal position,

2)

3

4)

Lamp target . P b

p A
Condenser - -.]— )

Fig. 11

Fevolve the nosepiece as a whole to have
its positioning pin settle into the groove
and lock into place with the clamp screw.

PREPARATION

Centering the lamp

Flace the A.C. power cord plug into the in-
put receptacle and turn the power switch
on, Turn the brightness control dial to set
the lamp voltage to 7-8 on the voltmeter,
WManipulate the coarse focus knob to raise
the stage until it nearly touches the objec-
tive,

Lower the condenser carrier, and insert the
lamp target into the condenser dovetail
until it reaches its innermost limit,

Turn the condenser focus knob Lo lower
the condenser carrier so that the lock screw
is at the same level as the bottom surface
of the substage, as shown in Fig, 12,

# Eve Subslage

=

carrier p | L
Lock screw /l H:‘- Yool
Same level ]— o,

5l

6}

Turn the diffuser lever on the lamp housing
forward to swing the diffuser {lemon skin
filter} out of the optical path. Manipulate
the focus knob of collector lens to form a
sharp image of the lamp filament on the
target,

Manipulate the lamp centering screws 1o
center the filament image on the crosslines
of the lamp target as shown in Fig, 13

— \\\L.amp larget

/

Fig. 13

Focus the mirror at the rear of the lamp
housing back and forth, to superimpose the
slightly darker image of the lamp filament
on the brighter direct image. It may be
necassary  to  manipulate  the centering
screws again to achieve alignment, (See
Fig. 14]

Filament
image, |
ey . 1

L reflected |

I
—

<]

10

Fig. 14

Turn the diffuser lever on the lamp housing
toward the operator 1o bring the diffuser
into the optical path,

Remove the lamp target from the con-
denser dovetail.

Mounting the condenser

Rotate the condenser focus knob to lower
the condenser carrier 1o its lowest limit,
Slide the condenser into the dovetail fitting
with the N.A scale of the condenser facing
the operator.

Fasten the clamp lever, Turn the condenser
knob to raise the carrier to the highest
limit.




3. Adjusting the interpupillary distance and

1

P

diopter correction,

| Push in two filter selection buttons simul-
taneously, one dark gray for ND 32 filter
and one blue for NC8 10 filter.

I Holding the right and left hand milled rings
at the base of the binocular eyepicce
sleeves, as shown in Fig. 15, and looking
into the eyepieces, adjust the interpupillary
distance, so that both the right and left
viewfields become one. Look at the scale
and remember this distance reading for
future use.

3

4

Fig. 15

) Place a specimen on the stage. Using the
10X objective, look into the righthand eye-
piece and manipulate the focus knobs
(coarse and fine) to sharply focus the
image of the specimen.

) Then, look into the other eyepiece. |1 the
image is defocused, rotate the diopter ad-
justing ring to focus it sharply.

j bl The CF eyepiece being of high eyepoint

type can be used with spectacles. When not
wearing spectacles, extend each eyeguard
as shown in Fig. 16, to a convenient posi-
tion.

Fig. 16

4. Centering the condenser lens

Close the field diaphragm in the micro-
scope base to its smallest size by means of
the field diaphragm control ring, Rotate
the candenser knob to move the condenser
vertically so that a sharp image of the field
diaphragm is formed on the specimen sur-

face,

21 Close the field diaphragm and focus it

sharply in the center of the field of view by
means of the condenser centering screws.

3} Change over to the 40X objective, and ad-

just the field diaphragm so that the image
of the diaphragm is about the same as that
of the field of view, as shown in Fig. 17, If
not centered, use the condenser centering
SCrews again,

. Image of field
o diaphragm

| Evepiece
viewtield
e slop

. ,/ 1]

Image of field
diaphragm

Evepiece
viewfield
stop

Fig. 17

5. Centering the stage

For framing and composing in photomicro-

graphy, stage centration may be accomplished
as follows:

1} Using the 10X objective choose an appro-
priate target in the specimen. Manipulate
the stage cross-travel knobs to move the
target to the center of the field of view.



3

Release the stage rotation clamp screw and
rotate the stage about 1807, If the target is
displaced from the center of the field of
view, move it one half of the displacement
by means of the stage centering tools.

(Fig. 18)
(Note that since the lefthand cross-travel
knobs are not rotatable over 90° counter-
clockwise, some estimation will be neces-
sary. )
Recenter the target chosen to the exact
center of the rotation by manipulating the
stage cross travel knobs.

larget

.I Move it a half
m | of the

Rotate 1807 displacement

Fig. 18

Change over 1o the 40X objective, and fol-
low the same procedure as with the 10X
ohjective to check centration.

Tighten the stage rotation clamp screw.
Remove centering tools by pulling straight
out. Do not twist to remove, as this will
decenter the stage. Keep centering tools for
future use.
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MICROSCOPY

Operating procedure

Turn the power switch located on left side
of base 1o the ON position and adjust the
voltage to 7 on the valtmeter,

Remove the lamp centering target and in-
sert the fillers to be used. For general
microscopy, push in the blue filter button
(NCB10) and the dark gray filter bution
(ND32) simultaneously,

Flace the specimen on the stage and swing
the 10X objective into position. Focus on
specimen.

Adjust the interpupillary distance and di
opter carrection ring. {Refer to p. 11)
Make certain of correct illumination, (Re-
fer top, 10)

Carry out the centering procedure for the
condenser. (Refer top. 11)

ive to that to be used

Swing in the objec
and refocus on specimen,
Adjust the condenser. {Refer to Table 1)

Top
| sweung cut
T
Top lans

datale
SN i1 il

To be fully opened
The above waorking distance includes a
glass slide thickness of 1.2mm.

Brightness is adjusted by selecling ND

filters or by changing the lamp voltage.

101 Adjust the condenser aperture diaphragm

and the field diaphragm. (Refer to p. 13)

Manipulation of each element

Selection of filters.

The black push button on the right side of
the microscope base removes all filiers
from the optical path,

Depress one or more of the filter buttons
simultaneously and the respective Tilters
will be brought into the optical path,

To use another filter additionally, push the

2)

respective button, while keeping depress-
ed the other buttons previously selected,
The filters, built-in the microscope hase,
are as shown below.

Table 2. Filters in the Base

Adjustment of condenser
phragm

The condenser aperture diaphragm is pro-
vided for adjusting the numerical aperture

aperture dia-

(N.AL) of the illuminating system af micro-
scope. 11 is important because it determines
the resolution, contrast and depth of focus.
In general, when it is stopped down to 70—
80% of the numerical aperture of the ob-
jective, a good image of appropriate con-
trast will he obtained, (Fig, 19)

Size of the condenser aperture diaphragm

Fig. 19

To adjust the size of the condenser aper-
ture diaphragm, turn the diaphragm ring re-
ferring to the N.A, scale, Or, after remov-
ing the eyepiece from the microscope tube,
make such adjustment, observing the image
of the diaphragm which is visible on the
exit of pupil of the objective is a bright
circle inside the microscope tube. A phase
telescope is recommended for greater ac-
CUTECY,

Stopping down the aperture diaphragm too
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4)

far will deteriorate the image quality of
microscope due to diffraction of light.
Therefare, it is not recommended 1o stop
down the aperture to a size smaller than
60% of the N.A. of the objective in use ex-
cept when observing almost transparent
specimens.

Adjustment of field diaphragm

The field diaphragm is used for determin-
ing the illuminated area on the specimen
surface in relation to the field of view of
the microscope. If the former be larger
than the latter, extraneous light will enter
the field of view, causing flare in the image
and lowering the contrast.

Therefore, especially in photomicrography,
the proper adjustment of the field dia-
phragm is very important. Generally, good
results will be achieved when the dia-
phragm is stopped down to such ah extent
that the diameter of illuminated area is
slightly iarger than the diagonal of film for-
mat,

Focusing

The relation between the direction of rota-
tion of the focus knobs and that of vertical
movement of the stage is as indicated in
Fig. 20,

Fine focus knob
Coarse focus knob |

Fig. 20

The tightness of rotation of the coarse fo-
cus knob is adjustable. For increased tight-
ness, rotate the tension adjuster surround-
ing the coarse focus knob in the direction
of the arrow, labeled “Tension'",

14

5)

6)

Preset focus lever.

Aftar  focusing, push the preset focus
lever toward SET STOP. This prevents the
stage from rising above the focused posi-
tion with the coarse focus, This lever is
especially  useful with an oil immersion
objective to prevent the specimen from
making contact with the objective.

Replacing the revolving nosepiece

The revolving nosepiece is detachable. Re-
lease the clamp screw. Push the nosepiece
against the clamp screw, tilt the side op-
posite the clamp screw, as shown in Fig.
21, to remove the nosepiece.

Fig. 21

For attaching, reverse the above procedure,
as shown in Fig. 11. Therefore, revolve the
nosepiece as a whole, until the pin settles
in the groove. In this position, tighten the
clamp screw,



V. OPTICAL SYSTEM

I'he CF objectives and CF eyepieces adopted in
the Nikon V-series microscopes are designed on
the basis of a new Nikon-developed concept
"Chromatic Aberration Free”. With the Nikon
CF optical system the chromatic difference of
magnification in the objective and eyepisce is
individually corrected. This is unlike conven-
tional microscopes where the corrections of
such aberration has been, for the most part,
compensated for in the objectives and eyepiece
as a pair. As a result the Nikon V-series has no
orange colored fringe in the eyepiece. In co-
operation with the other optimum aberration
carrections such as the Nikon Integrated Coat
ing, a uniformly sharp image, much superior in
resolution, contrast  and rendition s
achieved owver 100% of the effective, even,
super-wide field of view, for observation as well
as color photomicrography,

color

1. Objectives

In every case use the CF objectives in combina-
tion with the CF eyepieces. Mechanical tube
length of 160mm and parfocal distance of 45
mm, {This is longer than the 33.6mm of earlier
microscopes). To afford the optical designer a
wide freedom for correcting aberrations.

1) Types of objectives

{1} Plan-achromat (Plan)
These objectives offer a flat image
place of high definition over the field
of view from center to periphery, and
are  most suitable for photomicro-
graphy as well as for observation,

{2) Plan-apochromat (Plan Apo)

Being of high numerical apertures and
color aberration corrected to the high-
est degree ower the whole range of
visual light by using of fluorite and
new type optical glasses, these objec-
tives provide superior resolution, color
rendition and image flatness, and are
suitable for resolving the finest struc-
tures and for photomicrography. They
also permit ultraswide field of view ob-
servation,

Plan fluorite (Plan F¢)

Ihe plan semiapochromats with better
color correction than the plan achro-
mats, alford superior resolution and
image contrast,

2)

Use of the objective

(1) "0l immersion objectives

The objectives discriminated by the
engraving "'Oil" are to be immersed in
oil between the specimen and front of
the objective.

To realize the full advantages of such
fluid-immersion with  an
N.A. of 1.0 or higher, it is necessary to
use  the achromatic/aplanatic
denser and to fill the space between
the top lens of the condenser and the
bottom surface of the glass slide with
immersion oil.

objectives

con-

To see if air bubbles are present in the
immersion oil, which deteriorate the
image quality, pull out the eyepiece
from the microscope tube 1o examine
the objective exit pupil inside the
tube.

To remove air bubbles, revolve the
nosepiece slightly to and fro several
times, apply additional oil, or replace
the oil.

Be careful not to rotate the nosepiece
too far as tosoil the ends of the other
objectives with oil,

To clean off the oil, pass lens tissue or
soft cloth moistened with xylene light-
ly two ar three times over the lens, [t
is essential al this time to avoid touch-
ing the lens with the part of tissue or
cloth once used.

Any remnants of oil left on the lens
deleriorate the image quality,
Coverglass

With the objectives marked 160/
0177, use a coverglass of 0.17mm in
thickness (No, 1%). For the objectives
whose N.A. is 0.75 or higher, a cover-
glass of other thickness than 0.17mm
will deteriorate the image definition
and contrast.

The indication 160/ — on the objective
means that no matter whether a cover-
glass is used or not, no decrease of
image definition or of contrast will
result,

Objectives with compensation ring
When a high power, dry objeclive of
large N.A, is adopted in combination
with a covergless of thickness other
than 0.17mm, which will cause sharp
reduction of image definition and con-
trast, it is necessary o use an objective



incorporating a compensation ring as
below:

First, observe with the compensation
ring set to 0.17 and then rotating the
ring, focus the image with the fine
focus knob, until an image of the
highest sharpness and contrast is ob-
tained,

MNao-coverglass objectives (NCG)
Objectives with the indication NCG
are suited for observing specimens
such as smears without coverglass.
Objectives with aperture diaphragm
adjustment

To be used for darkfield microscopy,
the objective is equipped with an iris
diaphragm which culs off direct light
entering the objective thus removing
any glare when stopped down to near-
ly the smallest sive,

2. Eyepieces

To take full acdvantage of the CF eyepieces, use
in combination with the CF objectives. The in-
dication "CF' should serve to prevent (heir
use with other type objectives.

1) CFW eyepieces (CFW)

Being of wide field and high eyepoint type,
the CFW eyepieces are only used for obser-
vation. They are equipped with an extens-
ihle eyveguard.

2) CFUW eyepiece (CFUW)

Featuring extra-wide field of view and high
eyepoint, this eyepiece is designed exclu-
sively for observation. It enables observa-
tion over a field of view twice as large as
that of the ordinary type eyepieces in com:
bination with the Ultra-wide field body
tube. Each eyepiece is provided with an ad-
justable diopter ring.

3) CF Photo eyepieces (CF Photo)
Exclusively designed  for  photomicro-
graphy. Do not use them for observation.
Every eyepiece is liable to gather dirt and
dust, which not only appear as shadows
but also impair image quality and contrast,
Keep the eyepieces clean at all times,

3. Condensers

1) Swing-out condenser
It is wsed in combination with objectives
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from 27X to 100X, and provided with a
swing-out top lens which is 1o be swung
out when using the 2X or 4X ohjective.
The scale of its adjustable aperture is gra-
duated in N.A. ratings.

2}  Achromatic/aplanatic condenser
N.A, = 1.4, The spherical, coma and chro-
matic aberrations being ideally corrected,
this large aperture condenser is used with
10X — 100X objectives, The standard
thickness of glass slide should be 1.2mm.
Apply oil between the condenser and glass
slide, It is recommended that this con-
denser be employed especially in combina-
tion with the Plan-Apochromatic objec-
tives.

3) Darkfield condenser
N.A. s adjustable 1.43 — 1.20. A fluid (oil
or glycerinel immersion system for dark-
field use. The 10X — 100X objectives are
applicable.

4. IHlumination system (Refer to Fig. 22)

The optical system for illumination in the BIO-
PHOT microscopes is constructed to fulfill the
Koehler requirements perfectly,
and offers a bright, uniform field without any
change-over manipulation.

As g standard light source, use the halogen lamp
12% 100W. Five most commonly used filters
are built in the microscope base, Usually, place
the built-in diffuser in the optical path, hut
swing aside when the lamp is to be centered.
The VED-type BIOPHOT microscope base has
additional optical systems built in to the arm
and base to enable using a second light source,
such as a high-pressure mercury lamp. Further-
more, the stand of the microscope incorporates
a detachable diffuser, permitting general ob-
servation with the high-intensity light source,
[here is a provision also for replacing the dif-
fuser with excitation filters for diascopic fluo-
rescence MIiCroscopy.

illumination
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VI. PHOTOMICROGRAPHY

The BIOPHOT microscopes are designed with
particular care to assure the finest photomicro-
graphs. Although various types of Nikon photo-
micrographic  attachments  (Microflex] are
mountable, it is especially recommended that
the Microflex Model HFM be used,

1. Combination of CF objectives and CF eye-
pieces

The combined use ol the CF objectives and CF

eyepieces 15 essential. For the same total magni-

fication, select a combination of the highest

possible objective power and lowest possible

eyepiece power o achisve the utmost image
definition and contrast.

2. Checking the illumination
Unevenness in the illumination will show up

more conspicuously in photomicrography than
in observation. Conseguently, before taking a
photograph, recheck the positioning and center-
ing of the lamp and the correct adjustment of
the candenser.

3. \Voltage for the lamp

1} For color photomicrography
The color temperature of the light source
varies with the lamp voltage. In the BIO-
PHQOT, the built-in filters are so selected as
to enable one to take color correct pictures
with the lamp voltage set to "9 in almost
all cases when a daylight film is used.

2) For monochrome photomicrography
In this case, make exposures with the
voltage set at "'6"" or higher.

4. Selection of filters

For photomicrography, the selection of filters

is important. Understand the characteristics of

each filter thoroughly.

1) For color photomicrography
When the color film is daylight type, use
the filter NCB10 (blue push button} in the
microscope base. The NCB10 filter being a
combination of color temperature conver-
sion and color compensation types is most
suitable for a standard film. Depending
upon the make of the film used different
color renditions may result. It is recom-
mended that in addition to the NCB10
filter a color compensation filter (CC
filter], available from the film manufac-

turer, be used,

For the characteristics of the wvarious
filters, refer to the data given on p. 25,

2)  For monochrome photography
In this case, the NCB10 filter (with blue
push button) built in the microscope base
is to be brought out of the optical path.
I the highest possible contrast is needed,
insert the green filter (green push button)
into the optical path,

5. Shutter speed

Desirable shutter speeds for least vibration are
/4 ~ 1/15 sec. (Adjustment of the image
brightness should be made by means of the ND
filters built-in the microscope base),

6. Manipulation of field and aperture dia-
phragms

In photomicrography, the adjustment of the
field diaphragm is important for the purpose of
limiting extranzous light which causes flare in
the microscope image,

Stop down the diaphragm so as to get an illu-
minated area slightly larger than that of the
picture field. By adjusting the aperture dia-
phragm, a change of depth of focus, contrast
and resolution of image is attainable,

Select a size suited to the purpose,

Generally speaking, the aperture diaphragm is
properly stopped down to 70 ~ 80% of the
aperture of the ohjective being used.

7. Focusing

Focusing is to be accomplished by means of the
ocular finder on the photomicrographic attach- )
ment, L
Use the ocular finder to obtain sharp focus an

film plane.

For critical sharpness focus your eye first on

the reticle using the diopier ring on the ocular
finder then focus on the specimen.

For focusing, when using a low power objec-

tive, use the focusing telescope,

8. Vibration-free operation and photo
support bracket

Set the microscope on a vibration-resistant,

rigid desk or a bench with a vibration-proof

device. Also use the photo support bracket.

9. Others
For the use of other photomicrographic attach-
ments refer to the pertinent instruction

manuals.
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VII. USE OF THE ACCESSORIES

1. Ultra-Wide Field Eyepiece Tube

1)  Nomenclature (Refer to Fig. 23)

Connecting ring and cap

CFUW eyepiece 10X
With field number 26.5

Diopter ring /

Rotate the diopter ring
for eyesight adjustment

Photo tube clamp screw

Photo tube

sed  for photomicro-
graphy, with photao eye-
picce inserted

Light path change-over knob
Pull out or push in the
knob to change-over all
the light to the photo
tube or the binocular
tube respectively

Interpupillary distance scale

Sdmm — 7dmm

Binocular eyepiece tube

Interpupillary  distance
can be adjusted by re-
volving  the eyepiece
tube in the direction of
the arrow as shown in

Siadentopf-Type: Ultra-Wide Field Eyepiece Tube Fig. 24.

2)  Assembly
{1} Attaching the UW eyepiece lube
Loosen the clamp screw sufficiently
and tilt the UW tube, and press it
toward the clamp screw, place il in the
horizantal position. Tighten the clamp
SCrew .
(2] Attaching the CFUW eyepiece
Bring the notch on the eyepiece slecve
into coincidence with the positioning
nin on the CFUW eyepicce. Attach the
Byepiece,
(3] Objective
CF Plan-achromat or CF Plan-apochro
mat objectives, 4X — 100X are used,
{4) Condenser
Use the swing-out condenser,
(Achromatic/aplanatic condenser s
usable with 20X — 100X objectives.)
3) Microscopy
The use of CFUW eyepicces being almost
the same as that of the regular CF eye.

Fig. 23

pieces (refer to po 13), only the differences

will be described below:

(1) Adjustment of interpunillary distance
Hold the binocular eyepiece tube with
both hands as shown in Fig. 24, Look-
ing into the eyepieces, adjust the
distance to unite right- and lefthand
fields of view.

Fig. 24
14



2.
1)

{2} Ewvesight adjustment

Change-over to 40X objective. Looking
into the righthand eyepicce, mani-
pulating the coarse and fine focus
knobs to bring the specimen image
into sharp focus. Thereafter, change-
over to the 4X objective, Rotate the
diopter ring on the righthand and then
that on the lefthand eyepiece for sharp
focus (Refer 1o Fig. 2b)

Phase-contrast Equipment

Nomenclature {Refer to Fig. 26)

Fig. 25

Phasecontrast objectives

| DLL,DM, BM

Indications for Types
of contrast

Ph1~Ph4 P
Marking indicating the
size of annular dia-

phragm, Turn and set
the turret to the same
marking as that on the
nbicﬂive being usad.

o

__-H eat absorbing filter

Ph1~Ph4

Marking on the objec-
tives, with which that
of the turret ring dia-
phragm is to be
matched,

Phase-contrast turret condenser
For exchanging  the
annular diaphragm, ro-

tate the turret by its
milled ring.

Centering telescope

Halding the milled ring,
rotate the top part fo
bring the image of an-
nular diaphragm into
focus on the phase ring
in the objective. '

2)  Assembly
(1) Attaching the objectives
1. Remove the
and
objectives.

SCrewy

revolving nosepiece
in the phase-contrast

2.

lhe ohjectives are to be arranged
on the nosepiece in such an order
that, when viewed from above, the
magnifying power increases as the
nosepiece is revolved clockwise, as
shown in Fig. 27.

Fig. 26
Ph3 . Pnd
{40 DM) (100xDLL)
Ph1
HEESYE
Fh3 -
(40 DLL) i )
) N Ph2
(20=DL)
Pha
{20 % BM)
Fig. 27



3. Release the nosepiece clamp scrow,
Tilt the nosepiece with the objec-
tives attached, and press the nose-
piece againslt the clamp screw, as
shown in Fig. 28, Seat it in hori-
zontal position,

Fig. 28

4, Revolve the nosepicce until the pin
settles in the groove, lock the clamp
screw in this position.

{21 Attaching the phase turret condenser

1. Lower the condenser mount and
release  the clamp screw on the
condenser carrier and remove the
carrier.

2. 5lide  the phase-contrast  turret
condenser over the attaching dove-
tail, Mount it in position as shown
in Fig. 29, Tighten the clamp screw.

3)

Fig. 29

3. Raise the turret condenser to its
highest position by use of the
condenser vertical motion knob.

Phase-contrast microscopy

Ihe procedure is almost the same as that
for the ordinary bright-field Mmicroscopy
frefer to p. 13} with the exceptions noted
below:

Use of filters

1. For observation and photomicro-
graphy with monochromatic light,
use the green filter lgreen push
button] in the microscope base.

2. For microscopy with white light,
use the NCB10 filter {with blue
push button).

3. To protect a specimen from deter-
ioration or a living specimen from
dying under the heat of the illumi-
nating light, place a heat absorhing
filter {45mm in outer diameter)
over the field lens in the micro-
scope base.

2] Centering the condenser

T Image of Tield
", .
diaphragm

[ Eyepiece

,\ viewtield stop

/i

arlma Image of field
diaphragm

Fig. 30

1. Set the condenser turret to 0 posi
tion and revolve the objective nose-
piece 1o the 10X objective. Focus
on the specimen.

2. Rotate the field diaphragm ring on
the microscope base, Stop down
the diaphragm to its smallest size.
Fotate the condenser vertical mo
tion knob to bring the image of the
field diaphragm into focus on the
specimen surface.

3. 01F the field diaphragm image is
decentered in relation to the eye-
piece viewfield, adjust by means of
the condenser centering screws.

4, Change-over to the 40X objective.



Adjust the size of the field dia-
phragm image to almost the same as
that of the eyepiece viewfield, I it
is  decentered  again, adjust by
means of the condenser centering
screws, as shown in Fig. 30.

(3} Centering the annular diaphragm

1. Turn the turret to the same Ph
marking as that of the objective
being used,

2. Remove one eyepiece and in its
place insert the centering telescope.
Holding the milled part of the tele
scope, rotate its eyepiece until the
image of the phase-contrasl ring in
the objective is brought into focus.
The image of the condenser annular
ring will also be visible,

3. I the annular ring image is decenter-

contrast ring in the objective adjust
by pushing the annular ring on the
turret with both fingers, as shown
in Fig. 31.

4. For the other objectives, follow the
same centering procedure as the
above,

Fig. 31
ed with reference 1o the phase-
3. Simplified Polarization Equipment
1) Nomenclature
Polarizer clamp screw Polarizer

Rotatable 360°. To be
titted on the collector
lens

Analyzer slider

oL |

Incorporates a polariz-
ing filter with the axis /"

indicated by a white
line Empty /

22

Fig. 32



2)

Attaching the analyzer slider

(1} Remove the filter slider by pushing
out of the revolving nosepiece, and in
place insert the analyzer slider in such
a position that the groove on the slider
faces toward the back as shown in Fig.
33.

'Analvzer__;-;lider

{2) Condenser
The swing-out condenser (Refer to p.
16) is recommended

{3) Objectives
Use the regular CF objectives.

(4] Attaching the polarizer
Fit the polarizer to the top of the Tield
lens, as shown in Fig. 34, and fasten it
in position with the lock screw,

3)

Fig. 34

Polarized light microscopy
1. Turn ON the power switch.
Set the lamp wvollage at 7 — 8 by
means of the brightness control knob,
2. Remove the lamp target and place the
NCB10 filter (blue push button) into
the optical path.
Flace the specimen on the stage and
focus using the 10X objective.

s

4, Adjust the interpupillary distance and
set diopter adjust, (Refer top. 117,

. Place the swing-out condenser in the
optical path. (17 using the 4X objective
swing out the top lens.)

6. Center of the condenser (Roefer to p.
110

7. Rotate the polarizer until the darkest
field of view is abtained.

8. Adjust the lamp voltage to 10 11 by
means of the brightness control knob,

9. Change-over tothe objective to bhe used
and sharpen the focus on the speci-
mer

10, Adjust the aperture diaghragm  and

field diaphragm. (Refer to p. 13}

4. Projection Screen
1} Nomenclature
Hood
Remaovable after releas-
ing the screw, for con-
venience in tracing the
image  outline  on a
sheet of paper placed
on the screen
' Bady
PS-eyepiece dia-
- 50-
10 projec- recn: 145mm
tion lens de- Totwal mannifi-
signed to be cation of pro-
U_Sed axclu- jected image =
sively for pro- Power of ob-
jection jective X10
Fig. 35
2)  Assembly

(11 Attaching the PS eyepiece
Insert the eyepiece into the photo
tube sleeve of the trinocular eyepiece
tube,
(2] Attaching the screen body
Mount the screen body on the photo
support  bracket | or use the connec
tonring on the photo lube of the
trinocular eyepiece tube,



3) Observation

()

(4]

MNote:

Use the NCBI10 filter (blue push
button) built-in the microscope hase.
Switch ON power, Set the lamp volt-
age to 10 — 11 by means of the
brightness control dial.

On the trinocular eyepiece tube pull
the light path change-over knob until
all light goes 1o the screen.

The other manipulations are the same
as for ordinary brightfield microscopy.
[Refer top. 17}

It is recommended that the screen and
the surroundings be made as dark as
possible.

The screen surface being matte, be
careful not to leave finger marks, grease
or the like.

To clean the screen surface wipe it,
using cotton cloth or lens tissue
maoistenad  with  xylene, alcohol or
ethar.




SOME DATA ON COLOR PHOTOMICROGRAPHY
USING BIOPHOT MICROSCOPES

We have designed the BIOPHOT microscopes to
attain correct color rendition without the use
of any additional filters with common type
films. However, depending upon the type of
film, emulsion number, conditions of develop-
ment, as well as staining of the specimen, deli-
cale changes of color reproducibility may un-
avoidably occur. Therefore, it is sometimes

necessary to use additional color compensating
. i
filters ™!
In the following table are given some of the

data we have obtained by our fests which have
been made for typical color films under the
standard

photomicrographic conditions, for
reference:

. B ) E . Additional | Film S;;}Ecd Shutter #2 #3
Name of film Filter, built Lamp B - ) . .

o s . . : filter [ASA) speed setting || Characteristics of film
{ASA film speed) in (NCB10) voltage | oo fijier) setting (Range) sec. | |
Kodachrome 25 1715 # Good resolution, color
DAY LIGHT Used 9 Mot used 25 01/10~ ?J"SL’J] wy || Dalance and background

125) ' e Lone

) Almost corresponding
Kodachrome 64 1/15+ to Kodachrome 25,
DAYLIGHT Used 9 Not used 64 [T/10~1/30) % || with aslight yellow

(64) tinge in the background
Ektachrome X - -. -
. . | 115 * Good balancing of
DAY LIG[IE;SI; Used g Nat used 64 (1/4~1/30) %% | colors and easily usable
Kodak PCF 2483 €C306G 5 1/15% | Goed resolution and
(16) Mol used 8] _ccang 12~16 (1/10~1/20) %% . Tojrnru?jit DUt narraw

P | _(_mod resalution r;olc-r ]
Anta C '

gra [T(158[]] sed 11 Mot used [S18] [1;,3_1115’,;0}** | balance and background [
Fujichrome R-100 - \ } 115 Good balancing of

{100} Used 9 Not used 100 (12~ 1/30% % colors and easily usable
Sakura 7-100 c Not ueerd NSk Good contrast
(100) sad 9 Mol used ‘ 100 (172~ 1/30) % Sood contras

* USED
w% ACCEPTABLE

RAMGE

To compensate for the shutter speed, use a combination of ND

#1,  CC-filters made by Kodak or Fuji Co.
To compensate the tinge as a whole:
Green, add CCM filter
Blue, add CCY
Pink, add CCG
filters built in the microscope base.
w3,

Films are being improved constantly so please note that the above

data should serve only as a rough guide.
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