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BH2-UCD A. OUTLINE OF PRODUCT

1, OUTLINE OF MERCHANDISE

(1) Marketing Target, Target Users and Objective of Use

Marketing Target: Medical and biological markets such as general
laboratories and hospitals

Objective of Use: Various kinds of microscopic observations are
enabled by the replacement of user's optical
elements. The unit can respond to the "quick
switching of various kinds of microscopic
observations".

(2) Market Positioning
Positioning: Universal Condenser for Biology Model BH2

Suitable microscopic stands: BHS, BHT, BHSU,
BHTU

2. FEATURES (SALES POINTS, ETC.)

(1) This is a universal condenser for which users can easily replace
various optical elements necessary for microscopic observation.

(2) With the double turrets, the main unit can simultaneously
accommodate many optical elements and simultaneously respond to

various kinds of microscopic observation.

(3) With the Swing-out Upper Lens Ass'y, the condenser can be used
from low magnification (2x) to high magnification (100x).

(4) It has a compact design

(5) The polarizer rotates 360° with the locking and clicking equipment.

(6) The uniformity of visual field specially at low magnification
has been particularly improved in the differential interference
contrast observation.

(7) It has a display panel for the optical element used.

(8) Self-fluorescence of the condenser lens in the reflected light
fluorescence observation has been reduced.

(9) Lens are fixed without distortion. The contrast at the time of
polarizing and differential interference contrast observation
has been made equivalent to the exclusive condenser.

(10) Dust-proof glass is incorporated.

(11) Two allen wrenches for centering the elements are provided.

™
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3. RESTRICTED CONDITIONS (CONDITION FOR USE, USING ENVIRONMENT,
PROHIBITED MATTERS, ETC.)

(1) When the condenser is mounted on BHSU and BHTU, the differential
interference contrast and polarizing observations cannot be made.
However, BHTU allows the simple polarizing observation in
combination with BH2-KPA.

(2) When UCD was maximally eccentric, the upper lens may interfere with
the stage mount and may not be swung out.

(3) During the darkfield observation, yellow flare may appear around
the view field, depending on the objective used.

(4) When microscopic observation is made with the 10X and 20x objectives
with the reflected fluorescence, U-excitation, flare may become
conspicuous depending on the specimen. In this case, lower the
condenser or insert the shade (AB1550).

(5) Applicable objectives

Magnification 1x 2% 4x 10x 20X 40X% 60X 100%
-|olo[o|o]|o|ada:
Upper Lens OUT Upper Lgns IN
pF#! - - o O3 Awe O | -
e+ -l -[-|olo|o]|oe

SPL -|-|-]o|lo]o]|os
DPLAPOUV | — - & O |0 T0e) =

PO — O=7| O+ COrs k9 O o O

Note) SPL, SPLAPO series can make super wide view (SW) observation.

BF

DIC*!

OO0

*]1. Refer to the Combination Table on the next page.
- *2_  Slightly insufficient of numerical aperture (NA).

*3. In the SW observation, the quantity of light becomes
insufficient in the surrounding. With DPlan Apo 10XUV,
Red flare may appear in the surrounding of the view field.

*4, Restricted to the objective of NA £ 0.7.

*5. With SW, flare may appear in the surrounding of the
view field.

*6. Restricted to SPLAPO60 X OIL
*7. SPLFL2X has poor polarizing feature.

*8, In the polarizing observation using DA4 X PO, DAlO X PO,
a ring-shaped uniform view field is caused.

*9. 1In the aperture diaphragm (AS) open state, some specimens
may produce worse contrast than that when BHS-NCF is used.
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A. OUTLINE OF PRODUCT

The click of polarizer corresponds with the polarizing direction
of the optical axis of the transmitted illumination, but does not
correspond with the analyzer of the intermediate tube depending on
the setting of the microscopic stand.

Use the slide glass of t = below 1.4.

Closing AS diaphragm at the time of upper lens swing-out, the view
field is obstructed.

With 100 x DIC prism (UNP100), brightfield observation is possible,
but polarizing observation is not possible.

When Ring Slit (RS) is centered at the time of phase contrast
observation, a ghost may appear due to the dust-proof glass.

When field diaphragm (FS) is closed at the time of phase contrast
observation, a ghost may appear due to the dust-proof glass.

The combinations of optical elements for DF, PC and DIC with the
objectives used are as follows:

Optical elements

Usable objectives

SPL10x, 20x, 40x, SPLAPO1lOx, 20x, NCSPL40x

DF | UDA EDAlOXx, 40x, DAlOx, 20x, 40x, 40x 2, DPL10x, 20x, 40x, 50x-OIL
DPLAPO10XUV, 20xUV, LWDCDPL20x, 40x, 40x~2, ULWDCDPL20x, 40x
URS10 SPL10X, DAl0X, DPLAPO1OXUV
URS20 SPL20%, DA20%, LWDCDPL20X, ULWDCDPL20X
PC | URS40 SPL40X, DA40X~2?, DPLAPO20XUV, LWDCDPL40x-2, ULWDCDPL40X
URS100 ISPLlOOX, DA100x™5, DPLAPO40XOILUV, 100XUV
DAPO40X0ILUV, 100XUV, SPLAPO60XOIL
UNP10 SPL10X
UNP20 SPL20X
UNP40 SPL40X
DIC | UNP60 O SPLAPO60X0IL
UNP100 SPL100X, DPLAPO100XUV
UNPD10 DPLAPO10XUV
UNPD20 DPLAPO20XUV, DPLAPO20XOILUV
UNDP40 DPLAPO40XDRYUV
UNPD40 O | DPLAPO40XQILUV, DAPO40XOILUV
* The PC combination is limited to the objectives for phase contrast
obserwvation.
(13) Using Environment

Temperature: 0 ~ 40°C

Humidity:

30 ~ 80%
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4, SYSTEM CHART

System Chart of BH2-UCD

Auxiliary Auxiliary [Observation tube]
Barrier Excitation
filter Filter

BHZ2-HM - BH2-NAF

BH2-BF % BH2-ANF }
BH2-DM

I | | | | |
RFCA  CA DA NA KPA PA DO MDO
L L L L ! ]

[Intermediate tube]
BH2-LSRF BH2-RFL-T3 ——
BH2-LSRI TH3
[Light source]

[ | | |
BHS-F BHSU-F** BHT-F BHTU-PF** [Main body]
L I 1 ]

| [ | | |
SVL SVR  SVFR SH SRP SRG [Stage]
L 1

*! [Condenser]

' Phase Contrast '
Darkfield Slit *3 Ring Slit *3 Nomarski Prism *3

BH2 URSlO' BH2—UNP10 2
7 | -UNP20
-UNP40 |
~UNP600
. =UNP10OO
.  -UNPD1O
/  -UNPD20 5
i -UNPD40

; ~UNPD400

| New Products

*]1. Conventional BH2-NC and BH2-NCF are not useable.
*2. The intermediate tube other than BH2-DO and MDO are not usable.

*3, As for the objectives that can be combined, refer to the
Standard Restricted Conditions.

*4, The intermediate tube other than BH2-DO, MDO and KPA are not
usable.
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A. OUTLINE OF PRODUCT

5,

SPECIFICATIONS

Item Specifications Remarks

1 | Observation tube/ Refer to BH2 series No. A-5 System

Intermediate tube Chart

2 | Type Achromat/Aplanat
Upper lens swing-out system

3 | Numerical Aperture

(N.A.) 0.9 (When the upper lens is in.)
0.2 (When the upper lens is out.)

4 | Working Distance 1.5mm (When the thickness of slide
glass is 1.2mm.)

5| Illumination Field | 4 3 (When the upper lens is in.)
$l4 (When the upper lens is out.)

6 | Focusing Distance 13.3mm (When the upper lens is in.)
229mm (When the upper lens is out.)

7 | Turrets Upper 5 holes (5BF/DF/PC/DIC The condenser is
The optical element is detachable from
detachable. the microscopic

stand.
Lower Aperture iris diaphragm + polarizer
with aperture iris diaphragm (rotating
360°) The polarizer and diaphragm are
not detachable.
8 | Aperture Iris g2.8 ~ 421
Diaphragm Kohler illumination when the upper
lens is out.
9 | Mounting Detachable round dovetail.
Secured with fixing screws.
10 | Dimension of Outer $105 (Turret Part) x 59 (height) mm When the upper
Diameter ' lens is in.
11 | Weight 550g
12 | Possible Observa- Transmission Brightfield

tion Methods

*

* Darkfield

* Phase contrast

* Differential inter-
ference contrast

* Polarizing
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Item Specifications Remarks
13 | Replacement of Upper turret

the Optical
Elements of
Turrets

Selectively mount five elements among
the empty hole (BF), darkfield slit
(UDA), phase contrast ring slit (URS)
and Nomarski prism (UNP).
(Replaceable by the user)

14 | Switching of Double turret switching method
Observation ; ;
RS Upper turret: Stop with the click.

Lower turret: Stop with the click
stopper

15 | Centering Dark- Center with the mounted allen wrench.

field and Phase
Contrast Ring

16

Positioning of
Nomarski ‘Prism

Positioning pin, hole and pointer

17

Operation of
Aperture Iris
Diaphragm

Ring rotation method

18

Operation of

* Rotatable 360° (Gear-synchronized

Polarizer rotation method)
' * Possible to lock (secured with
screws)
* With 0° and 90° clicks (with 0°
position pointer)
19 | Indicators * Replace with the tip of ball-
point pen, etc.
* Magnetic mounting method.
* House them in the mounted case.
20 | Swing-out of * Lever method

Upper Lens

21

Thickness of the
Usable Slide Glass

Below 1.4mm

22

Removal of the
Cover

* Positioning with pin.
* Fix with screws.
* With the dust-proof glass.
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6. OPTICAL ELEMENTS USED
Name Symbol ggécgf Indicator
Darkfield Ring Slit BH2-UDA 1 AB7219
Phase Contrast Ring Slit for 10 X BH;‘-URSIO 1 AB7215
Phase Contrast Ring Slit for 20 X BH2-URS20 i AB7216
Phase Contrast Ring Slit for 40 X BH2-URS40 i i AB7217
Phase Contrast Ring Slit for 100 X BH2-URS100 1 AB7218
Nomarski Prism for SPlanlQ X BH2-UNP10 1, AB7206
Nomarski Prism for SPlan20 X BH2-UNP20 1 AB7207
Nomarski Prism for SPland0 X BH2-UNP40 1 AB7208
Nomarski Prism for SPlanApo60 X oil BH2-UNP&0 O 1 AB7209
Nomarski Prism for SPlanl0Q X BH2-UNP100 o AB7210
Nomarski Prism for DPlanApolQ X UV BH2-UNPD10 1 AB7211
Nomarski Prism for DPlanApo20 X UV BH2-UNPD20 1 AB7212
Nomarski Prism for DPlanApo40 X UV dry| BH2-UNPD40 1 AB7213
Nomarski Prism for DPlanApo40 X UV oil | BH2-UNPD40 O 1 AB7214
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B. INSPECTION STANDARDS

1, LIST OF INSPECTION STANDARDS

Quality Item

1 | Swing-out of
Upper Lens

Standard Standard of Details
The swung-out upper lens 1| It should not interfere
should not interfere in the user's system.
with the system.
The click should surely 1| Click reject force
function. 80g + 20g
Turn the upper lens up-
side down, lower the tip
of lever by lmm and re-
turn it to the click.
The swing-out stop posi- 1. The swung-out upper lens

tion. Ensure that it is
in.

should not interfere
with the cover and should
not cause obstruction
with SPlan FL2 X .

2 | Rotation of It should rotate smoothly | 1| Click reject force
Lower Turret and without play and have 250g = 30g

the clicking feeling. Working force
70g + 30g

3 | Rotation of It should rotate smoothly 1 | Click reject force
Upper Turret and without play and have 270g + 30g

the clicking feeling. Working force
80g * 20g

4 | Rotation of It should have the click- 1 | Cclick reject force
Polarizer ing feeling. 90g *+ 20g

Working force
55g + 25g

(However, working force
should be lighter than
click reject force.

The click and polarizing 1l | within #1°

direction should

correspond.

5 | Declination of The declination of the 1 | The uneven image of the
Optical Axis optical axis of the upper FS should not be con-

lens should not be extreme spicuous.
against the round dovetail.

6 | Optical The appropriate illumina- |1 | The WD of upper lens should
feature of the tion should be available be more than 1.5mm. (When
condenser even with the slide glass the slide glass with thick-

with the thickness of ness of 1.2mm is used.)
1.4mm.
2 | The focus can be met by

using the slide glass with
the thickness of 1.4mm.

Bfl
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C. REPAIR PROCEDURE

1. REPLACEMENT OF UPPER LENS ASS’Y

]
Sy flsk A

59. 1mm

No Good

1-1 Replace the upper lens ass'y@ and

1-4

1-3

secure it temporarily with a plate.

* Return the dislocated spacer )
to the original place.

Measure the height of BH2-UCD.
If it is not according to the
standard, replace the spacer so
that it will meet the standard.

Standard | 59.1 * 0.05mm

Set BH2-UCD to the microscopic
stand and put it into the bright-
field observation condition.

Focus on FS () and check whether
the uneven image is not conspicuous.

If it is uneven image, move the
mounting position of the upper lens
ass'y @ to the radial direction,
and stop it at the place where
there is no uneven image.

Securely tighten the screw and
apply the adhesive on the screw
head, screw tip and the part between
the upper lens ass'y and washer.

Adhesive | Shellac (0T1131)
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2. REPLACEMENT OF LENS ON THE BASE SIDE
2-1 Replace the lens on the base side
@with attention to its direction.
* Optical adjustment is not
necessary.
2-2 Apply the adhesive to the Ring (2.
* Adhesive: Shellac (0T1131)
3, REPLACEMENT OF POLARIZING PLATE

3-1 Remove the whole part of the Turret
part (D) from BH2-UCD. Spacer (2)
will also come out together.

3-2 If the cover@is removed, the
polarizing plate (PO-ass'y) @)
is removed.
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3-3 Attach the new PO-ass'y (I) and
PO-pointer ) to the turret part ).

* After inserting the PO-pointer
into the click position, mount
the PO-ass'y in such a way that
the PO-ass'y and the turret
pointer meet with each other.

* Apply the grease in advance to
the turret side of the sliding
part of the PO-ass'y.

Grease: P2MO . (0T2012)

3-4 Mount the cover @ and by rotating
the PO-pointer, check whether it
moves smoothly or not.

Screw: PSK 2x4SA 5 pcs.

3-5 Re-mount the washer (D) to the
original place and mount the turret

part @ .

Screw: CUK2.6x10SA 3 pcs.
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4, ADJUSTMENT OF THE TURRET ASS'Y

4-1 Adjust the rotating force of the
upper turret. If you want to
make it heavy, screw NUT (D) further.

4-2 Apply the adhesive to the screw
part of the nut@after the
adjustment is over.

Adhesive: Shellac (0T1131)

4-3 Adjust the click position of the
lower turret (Polarizing plate
inserting/detaching part) by
screwing the nut @) in or out in
the procedures of 4-1 and 4-2.
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5. ADJUSTMENT OF SWING-OUT LENS ASS'Y

5-1 Adjustment of the Movement of the
Swing-out Lens Ass'y

(1) Remove the nut (D) and then the

arm ) .

(2) Replace the grease applied to the
axis @) and ball @ .

Grease: Los 72515 (0T2008)

(3) Insert the washer@in such a way
as pressing the ball and screw
the nut () . Adjust the nut @) so
that the arm moves smoothly.

(4) screw the nut @) and secure it so
that the nut (2)does not move.

Jig: Pin face wrench
(B2UCDKCO01)

* Firmly press the jig so that
the nut @does not move in
screwing the nut () .

5-2 Adjustment of the Click of the
Swing-out Lens Ass'y

(1) Immerse the thread of the screw
®with cleaning mixtures so that
the screw ) rotates. To make
the click heavy, further screw it.

(2) Apply the adhesive to the screw
@after the adjustment is over.

Adhesive: Shellac (0T1131)
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rﬁ 5-3 Adjustment of the Stop Position

(1)

(2)

(3)

(4)

(5)

when the Upper Lens is IN

Prepare the adjusted microscopic
stand.

Mount BH2-UCD to the microscopic
stand and focus on the FS image.
(If the FS image is out of the
view field at this time, move the
knob of the condenser holder to
grasp the FS image in the view
field.)

Decide the standard position.
Decide the position at the center
in the middle of the adjustment
range of tHe condenser holder.

Screw the screw @D in or out so
that the FS image comes in the
center. '

Apply the adhesive to the thread
of the screw (@ after the adjust-
ment is over.

Adhesive: Shellac (0T1131)

| | > 5-4 Stop Position Adjustment when the

(1)

(2)

Upper Lens is OUT

Swing out the upper lens and
adjust the stop position by
screwing the screw (D in or out.

Apply the adhesive to the
thread of the screw (D after the
adjustment is over.

Adhesive: Shellac (0T1131)
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1, INTRODUCTION

(1) "D. LIST OF GREASES AND CHEMICALS USED" in this manual is composed
of illustrations and tables. The illustrations show the grease and
adhesives applying positions. The tables which form pairs with the
illustrations show how to apply them and the kind of greases and

adhesives.

@of "@ -1" in the illustration
"@ -1" in the illustration shows
words, the indication of ) in the
that the same grease is used, and
the same adhesive is used. "(@"

shows the kind of grease. @of
the kind of adhesive. In other
same illustration (table) means
the indication of @) means that

and " @ " apply only to the pair

of illustration and table.

(3) Some parts on the illustration (particularly, screw, etc.) may be
shown by omitting their quantity. Unless otherwise indicated in
the "Applying Method" in the table, the omitted parts are also
subject to application.

(4) In the application of the grease, the applying indication is made
only on one part. However, also apply the grease to the sliding

counterparts.
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2, LIST OF GREASES AND CHEMICALS USED
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D. LIST OF GREASES AND CHEMICALS USED

Kind | Location Applying Method OT No. Name Remarks
(:) 1 Lightly apply in the screw part. 0T2008 Los72515
2 ; D
( Thinly apply on the sliding
; face.
5
f Apply slightly.
-
8 3 iy
f Thinly apply to the sliding
9 face.
® 1 Apply slightly. 0T2012 | P2MO
2 ; e
{ Thinly apply to the sliding
3 face.
() } Soak into the screw part after 071131 Shellac
2 fixing
3 Apply to the head and tip after
tightening.
4 Soak after fixing.
5 Soak in the screw part after
fixing.
6 Soak in the screw part after
tightening.
7 Apply to the head after tight-
ening. :
8 Soak in the screw part after
tightening.
? Apply to the head after tight-
10 ening.
C’ . : :
( Apply to the screw part after OT1126 | Perma lok
3 tightening. MM
© 1 Fill in around the filter. OT1391 | KE347
Black
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3. LIST OF JIGS AND TOOLS

Classification Name Control No. Remarks

Tool Pin Face Wrench B2UCDKCO1




