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1. Standard Set (Type II)

@ Microscopic Body

Mainbody and llluminator........................1 set
Objectives: Focal Length f=125mm)
f=200mm) ...1 each
f=500mm)
Eyepieces: G10X (special) & G20X ......1 pair each
BINOCUIAE TUDR: oo i sivieine 1 set
Handle Covers (Rubber) ..... 2 pieces

Handle Covers (Metallic)........................2 pieces
Eveshadés cwranananisaasasaimssl pailr
Eyepiece Sleeve Cap..........ccceevvevenneenn. 1 pair
Electric Bulbs, 6V. 5A, TB-1..................2 pieces

@® Stand

Base (with a built-in transformer and condenser),
Column and Swivel Arm ...coovvvniiniennnn.. 1 set
Balance Compensating Head..................1 piece
Cord for the Primary ..c.cccoovevvvevnrinnnnns 1 piece
Grounding Wire ....oocoveiieuiieniiiiiiiiiieeianins 1 piece
Auxiliary Arm (Inclined) ........................1 piece
Fuse: (2A) Ldiinasainsivacimisemasmel place

2. Standard Set (Type I)

This is used in addition to the Standard Set Type
Il, above.

CAMEra ....iaiasnbusmar sissiaanl sef
Photographic Lenses:

1X for 125mm)

2X for 125mm) sk aach

1.25X for 200mm)

Eyepiece- G10X-D (with crosshairs and
FeHEtid SaraW)| o mmmamssmvrsess s vowms 1 piece
Flash Attachment .............cccoeeveeneen... 1 set
Camera Adaptor (for Asahi Pentax Camera)

1 piece

Synchronizer Cord............cccevvnvnnnrenn... 1l piece

3. Special Accessories

Camera Body
(Asahi pentax)

Auxiliary Arm

Adaptor for Camera Body Inclined Binocular Tube

(Canon)




4. Optical Path:

The light beam emitting from the light source R passes through the condenser lenses L1 and L2 to reach
the Prism P1, where it turns its direction by 90° and proceeds to P2 prism. At P2 it again shifts its direction
to pass through L3 and to finally reach the specimen.

The light beam reflected on the specimen enters into both of the binocular objectives (Ob) and proceeds to
P3 prism, there turning its direction to pass through the Variable Lenses VL and VL1 as well as the tube
lenses PL and L4 in order and reach the Prism P4, where it is given a visual axes angle of 12° to pass
through the eyepieces Oc and to reach the eyes.

The Variable Lenses are arranged in a pair on the parallel axes which can give two variations by turning in
opposite directions.

On the drum are two pairs of the.Variable Lenses and one pair of blank positions.

Therefore, five variations are available.

In case of photography, the flash bulb S emits the light beam to illuminate the specimen, which proceeds
into the prism P5.

At P5, the beam turns its direction to pass through the Lens L5 and to reach the Reflecting Mirror M, there
again shifting the direction to reach the film surface through the Lenses L6 and L7.

5. Eyepieces :

Provided in the Standard Sets (Types | and Il) are one piece each of the G1OX (Special), G20X, as well
as the G10X-D which is designed for use in photography and is provided with a focusing glass with crosshairs
and a helicoid screw. For a visual observation, use G10X (Special) or G20X. In case of photography, after
the preliminary focus adjustment for the crosshairs, put G10X-D into ‘the fixed eyepiece tube; then the final
adjustment against the specimen is performed by the focusing handle. When the fixed eyepiece tube of the
binocular head is located on the right, the preliminary focusing for crosshairs of the eyepiece has to be
performed by the right eye.




Table 1

Magnifications Focal Length Viewfield
G10X (Special) 25mm 17.5
G20X 12.5mm 10.0
10X 10X 20X EYE SHADES

WITH HELICOID

The eye-shade is first attached to the eyepiece itself prior to its insertion into the binocular tube.

6. Objectives :

Encased objectives are one of the specially designed device for the MTX. Fixed on a frame are a pair of
objectives for the visual observation and a lens for illumination; and three different types are available.
The frame is mounted onto the microscope by dovetails. Push it in from the side toward the stopper.

Objectives for Observation

Table 2

Focal Length

Working Distance

125mm 123mm
200mm 200mm
500mm 470mm

Lens for lllumination

7. Variable Lenses:

Two sets of Galilean telescopic lenses and a set of
blank positions are mounted in pairs on a drum as
indicated in the Fig. 2, below.

Since the axis of Galilean telescopic lenses are pa-
rallel to each other, their reversal gives a reciprocal
magnification except at blank positions.

The values shown on the magnification dial are
what have been obtained by use of an objective

200mm and an eyepiece 10X. For magnifications | /
by other types of objective/eyepiece combinations, 7Z
please refer to Table 3 below. |/

= 7 . B

Focusing : First bring the lenses in focus with the
magnification dial set ata "‘high’ magnification (20X},
then turn the dial to a ‘‘lower’” magnification, in
order to avoid any misfocusing.

J\ (A

Blank Positions




8. Total Magnification:

The following table 3 indicates the total magnification and the actual viewfield by various combinations
of the eyepiece, an objective, and a variable lens. It consequently gives the number where the magnification

dial must be set at.

Table 3
OBJECTIVE f=125mm f=200mm f=500mm
WORKING DISTANCE 123mm 200mm 470mm
EYEPIECE | VERIFI- TOTAL ACTUAL TOTAL ACTUAL TOTAL ACTUAL
CATIONS MAGNIFI- | VIEWFIELD MAGNIFI- | VIEWFIELD MAGNIFI- | VIEWFIELD
CATION CATION CATION
3.1 5 X 34.8¢ 3.1x 55.7¢ 1.3x 131.8¢
5 8 x 21.8¢ 5 x 34.9¢ 2.1x 82.7¢
G 10x 8 12.6x 13.8¢ 8 X 22.1¢ 3.3x 52.3¢
12.6 20 x 8.7¢ 12.6x 14.04 53 33.1¢
20 32 x 5.5¢ 200 3¢ 8.8¢ 8.4 20.8¢
OBJECTIVE f=125mm f=200mm f=500mm
WORKING DISTANCE 123mm 200mm 470mm
EYEPIECE|VERIFI- TOTAL ACTUAL TOTAL ACTUAL TOTAL ACTUAL
CATIONS MAGNIFI- | VIEWFIELD MAGNIFI- | VIEWFIELD MAGNIFI- | VIEWFIELD
CATION CATION CATION
3.1 10 x 19.9¢ 6.3x 31.8¢ 2.7 % 75.3¢
5 16 x 12.5¢ 10 x 20.0¢ 4.2x 47.3¢
G 20x 8 25.3x 7.9¢ 15.8x 12.6¢ 70X 29.9¢
12.6 40 x 5.0¢ 25 x 8.0¢ 10.6x 18.94
20 63.9x 3.1¢ 40 x 5.0¢ 16.9x 11.9¢
Example: With the objective 500mm and the eyepiece 20X in use, the magnification dial set at 8"

gives a reading of 7X total magnification.




9. Microscope and Photographic Equipment:

The microscope main body containing the optical system and the illumination system is the major part of
this instrument. It consists of a head, binocular-tube, focusing device, and an illuminator. The photogrophic
equipment consists of a camera, photographic lens, and a flash attachment.

Camera Support

Photo.Lens

Flash Attachment

llluminator

9.1 Head:

Fixing Screw for Binocular Tube

Camera Support Fixing Screw

Magnification
Handle

Positioning Pin

Contained within the head are the objectives and the variable lenses. At its front is provided a dovetail
groove to have the objectives inserted. At both sides of the head are magnification handles. The required
magnification can be obtained by operation of these handles. Though these handles may be rotated in both
directions, it is preferable that the operator turns them in a set direction only. Further, be sure to
disinfect or sterilize the rubber dial cover before use. At the back of the head is a mounting receptacle for
the binocular tube, provided with a round type dovetail a positioning pin, and a clamping screw. At the top
of the head is provided a mounting receptacle for the camera consisting of a one side dovetail, and a
clamping screw. Mounting to or dismounting from this receptacle of the camera may be performed in the
manner indicated in Fig. 3, below.

Attachment or detachment of the binocular tube, camera, photographic lens, and the flash attachment to
and from the main body is done in the same manner.




Start inserting i
this end & frem Attachiient " Detachment

Loosen the scrow
and insert the
dovetail into

h f
the groove from Tighiei Fitupled
its top, Loosen

the Screw
o the screw

Fig. 3

9.2 Binocular Tube:

The light beams which thus far have proceeded in parallel are given a visual axes angle of 12° at the
prism contained within the tube. This visual axes angle is fitted to the natural tendency of human eyes in
bringing two images to coincide. Action of both tubes is synchronized, therefore when one tube is rotated
the other will also rotate. Alsc provided are the device to adjust the eyerefraction difference of the operator.
(Diopter Ring)

When mounting the tube onto the head, make certain that the round dovetail and the positioning groove are
accurately seated in position before clamping it.

Diopter Ring

Positioning Groove

# Adjustment of Interpupillary Distance
The range of adjustment is min. 42mm-max. 77.7mm
between the centers of the eyepiece tubes. See
Photo 7. Do not force the adjustor ring beyond the
maximum or the minimum position. It will cause
damages on the device.

Photo 7

A rotation in "‘a" direction brings
the distance between tubes narro-
wer, and in "b" direction wider.




X Eye-Refraction Difference Adjustment:

This is to adjust the difference in visibility between the right and left eyes of the operator. The adjustor
ring (diopter ring) is provided only on one of the tubes. First bring the eyepiece (inserted into the fixed
eyepiece tube) to focus by means of the focusing handle. Then bring the other tube to the correct focus
turning the diopter ring.

Now both tubes are adjusted to the operator's eye sight which enables him to make the observation with
both eyes without difficulty.

9.3 Focusing Device.

The focusing device is of a rack-and-pinion type operated by a pair of focusing handles at both sides of
the body (range of operation-49mm). First loosen the universal arm to bring the objectives roughly in proper
position against the specimen, depending upon the focal lengfh of the obiective used (125mm, 200mm. and
500mm). This is the position where the illuminator diaphragm will form a crisp image.

The angle of inclination of the body can be converted as desired by the rotation lever provided at the
focusing handle.

In making such a conversion, hold the body with one hand while the lever is operated by the other. The
tension on the focusing handle may be adjusted to the user's preference. Howerver, too light a tension may
cause the body to slip by its own weight and result into misfocusing. To adjust the tension, securely hold
the handles with both hands and simultaneously rotate them clockwise for a heavier tension and counter-
clockwise for a lighter tension. (See Photo 9.)

Focusing Handle
(Adjustment of

Photo 8 Photo ©




9.4 llluminator and Filters:

The illuminator can provide both the illumination for simple observations and the illumination for
photography.

¥ lllumination for Observation :

Lenses and prisms for illumination are built in the body. Alignment of the light-source bulb for normal
observations can be performed with the centering screw. Adjustment must be made prior to an observation
in order to avoid any uneven illumination. The range of illumination differs according to the objective in
use.

Filter knob

Mounting Screw

Centering Screw

Photo 10
Table 4

¢ Filters : Objectives Range of Illumination

Two types of filters (green and daylight) are con-
tained within the body to adjust the contrast of 125mm " 22.84
ilumination for observation. Each filter can be
brought into the light path, separately, by the knob 200mm 34.2¢
with the respective color indication.

500mm 78.0¢

i lllumination for Photography :

It is the illumination by the flash attachment
which is mounted onto the front of the body.
Connect the cord for the secondary and the synch-
ronizer cord appropriately. Now it's ready for Flash Attachment——
operation. Neon Lamp——

Mounting Screw™

Synchronizer Cord —

Photo Il




10. Photographic Equipment :

Mount the camera, flash attachment and the photographic lens to the body in the manner indicated in
Fig. 3. In particular care must be taken, when mounting the camera support, that the positioning pin
properly fits into the groove and it is further turned in the arrowed direction (in Photo 12) with slight
pressure. This will fix the camera support in position. The focal distance of the photographic lens must
coincide with that of the objective in use. For actual photography, turn on the ‘‘flash switch'’ on the stand.
The camera body for 35mm is of screw-mount type with a focal plane shutter.

Screw onto the camera body the camera attachment (shown in Photo 12) and then mount it onto the camera
support.

Camera Fixing Screw

Photo. Lens Fixing Screw

Aperture Diaphragm

— Photo. Lens

Photo 12

Range of Photography

Focal Length Range of Photograhy

125mm 1X length 24mm width 36mm
125mm 2X 12mm 18mm
200mm 1.25X 19mm 27mm




-+ Follow the steps in Fig. 5 to mount the main body onto the universal arm.

Eh

(1)
Stopper
Fixing Screw —

Mounting Screw

Remove the

Loosen the Fixing Screw. When the Shaft is properly
Mounting Screw Pull out the Stopper. inserted, release the Stopper.
Insert the Shaft. Screw in the Mounting Screw.

Tighten up the Fixing Screw.

*it Various postures of the microscope mounted on the arm, according to the objectives; see Photo 13.

Photo 13




11. Column and Swivel Arm.

The column is fixed to the stand and contains a weight in it. The arm, mounted with the microscope
body, can freely slide along the column vertically or rotate around the column,and can be fixed at a desired
position.  As indicated in Fig. 6, the smivel arm can be extended as far as 60cm when both arms A and
C are stretched, and can be rotated around the post.

Length of Arm A-20cm
Arm B-10cm
Arm C-40cm
“a' “p" 'c'" "“d" are the fixing screw for each part.
When the screw “‘a’’ is loosened, the entire arm section can slide along the column vertically. When screw ‘‘b"
is loosened, the arm will rotate horizontally around the column. When the screw ‘¢ is loosened, the Arm C
can rotate horizontally having the Arm B as its axis. When the screw "'d" is loosened, the microscope alone
may be rotated.

The above are the functions of each fixing screw, provided all screws other than the one specified are kept
tight. Following is an example of their overall function. Keep screws “b'' “c’’ and '‘d" tightened, loosen the
screw ““a’ to fix the position of the arm on the column, Tighten screw''a"loosen screws''b'” and ‘‘c’’ to determine
the desired horizontal position. Tighten screws “b'" and ‘¢’ and loosen the screw '‘d"’ to bring the microscope
to face the specimen. The balance compensating head, when not in use in conjunction with the photographic
equipment, may be inserted into the column from the top and used as a balancer.

H N
)

e— A —e— C —

Photo 6




12. Base

It contains a built-in transformer, 100V at primary, 0-8.5V at the secondary, and 450V for the flash.

Underneath the base are three casters which provide for an easy movement of the instrument. Further
provided with the base are a brake to stabilize the instrument on the floor and a release plate.
Step on the brake shaft, Photo 14, rather forcibly to fix the instrument at a desired location. Lightly touch
with a foot the release plate to release the brake and to make the instrument again movable.
At both sides of the base are provided, as shown in Photo 14, outlets for the primary and the secondary
as well as an outlet for the ground wire. Cords may be connected as illustrated in Photo 15.

Photo 15
__-Brake Shaft

__—Fuse

Release Plate

Ground wire

Power Source Cord

‘1) Flash Light Switch

2, IMMuminator Cord
3)
4, Flash Light Cord

5) Synchronizer Cord

Photo 14




The foot lever in photo 16 is the luminosity adjustor for the illumination for visual observations. It also
acts as the on-off switch for the power source.

; Foot Lever
Range of Operation

Photo 16

13. Cautions: (for photography)

1. First connect the cords properly and turn on the flash-light switch on the base. The indicator lamp
(NEON LAMP) will be lit to indicate the flashlight is loaded and ready for photography.

2. Before each shot, ascertain that the indicator lamp is on.
The lamp will go off after each shot until the flash-light device is properly loaded, then it will be
again turned on.

3. Make sure to bring the eyepiece crosshairs into focus.

4. Be sure to turn off the flash-light switch upon completion of the photography or when it is not in
use.

5. Be sure to connect the grounding wire properly at the time of photography.




14. Contents of CéBinets:

## Photographic Equipment Photo 19
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