


. Leningrad
A Oyptical-Mechanical
| Enterprises,
oM Amalgamated

BIOLOGICAL OPERATING
 MICROSCOPES

e
.
S

-

'MBP-1 AND MBP-1A

TECHNICAL DESCRIPTION AND QPERATION
INSTRUGTIONS




CONTENTS

I. Application 3
1I. Specifications. " . 4
II1. Optical Diagram . . 6
1V, Design . §
V. Instructions for Use .- . . . . 14

1. Microscope Adjustment when
Working with Artificial Light 14

2. Microscope Adjustment when _
Working with Natural Light 25.

V1. Maintenance Instructions . . . 26
VII. List of Spare Parts . . . . . 28

Tuir, JJOMO, aax, Ne 5512, wan., Ha aHME, #3, .
Tenaraex Kycmit H. M. ;

tmicro-photo-attachment

I. APPLICATION

The type MBP-1 -and MBP-1A biological

microscopes are designed for investiga-
tion ol transparent objects in {ransmitted
light in the light field. They are 'used in medi-
cal; biological, bacteriological and other la-
boratories. . .

The type MBP-1 and MBP-1A microscopes
are similar in construction and differ only by
their outfit. R ) o

The microscopes design’': permits fo- use
them for photographic purpose employing
MoOH-7, MOH-8,
MOH-2, MOH-12, {o use a binocular attach-
ment AY-12, dark field condenser QH-13,
phase-contrast device K®-4 and other “acces-
sories (they are not included in the micro-
scope sef). Microscope normally operates in
the premises with temperature from +10° to
+45° and relative humidity not over 80 per
cent. Operating of immersion - objectives is
ensured in the premises: with. femperature
from +15° to +25° with the same humidity.
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I. SPECIFICATIONS

Magniiication:
MBP-1 microscope 56—1350X
MBP-1A microscope . 63—1350 %
Condenser aperture .... . . 0.3—1.2
Objectives
1T ; -
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83¢0.20 -8 |020{182] 853 175 | 183
9%0.20 .9 |020]155(1313] 155 | 183
40%065 - (40 |065| 43| 040] 035 | 051
40X0.75 40 1075 43| 164| 035 | 048
{water im-| - B - el
. mersion) - . o T
90x1.25 90 [1251:1.9| 0.10( 0.5 0.23
(oil irmmer- . o
sion)

Nates:: 1. The. magnification and - aperture of each oh-
jective are engraved on mounts, -

2. The ebjectives are desighed for 160 mm draw tube fengih
and 0.17-mm thickness of -cover glass.

3. The’ ob]echves 8X0.20, 40X0.65 and 90x1.95 dre applisd
to the MBP-1" miéroscope; ° whéréas the. objéctivas  9X0.20;
40 % 0.65; 40X 075 and QUXI 25 are supphed \v11h the MBP ]A
microscope;

Eyepieces and total magn1f1cat10n of mi-
croscope

. ElS E Total magnifi-
8'§>< CRES n cation of micro-
Evend = B scope with
yepieee Shal gl 3¢ chjectives, X
O Gl O 2.
e |3%] 8| 9|40 %0
Huyghens 7x | 7 |36 | 18 | 56| 63]280( 630
T o tox | 1095 | 14| 80) 90{400| 900
> Is% |15 |17 | B [120] — |600|1350
Compensating | 15 | 167| 11 | = [135|600] 13860
15

. Notes: 1. The magiuificdtion of each eyepiece is engraved
on the notints.

2, The Huyghens eyepleces 7, 10, 15)( are applled {o the
MBP-1 microscope. The Huyghens eyepieces 7 and [0X. and
compensating eyepiece 15X are applied to the MBP-1A micro-
SCOpe. )

The fine focusmg gear:

scale division value of réad- o
'0.002 mm

ing drom ., . . 0.002
maximum backlash . 0.002 mm
Object stage: - .1 . SRR -
rotation angle .. .. .. . 360°
movement range.. . . .. - 0— 8 mm
“Range of draw tube vertical o
movement 0— 50 mm

985 210 140 mm
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Weight: o _
MBP-1 microscope . . .. . . 3.35 kg
MPBP-1A microscope . . . . 345 kg

111, OPTICAL DIAGRAM.

Optical diagram of the microscope is di-
vided into two systems: illumination system
comprising a mirror I (Fig. 1), condenser 2
with iris aperture diaphragm 3 and mo-
vable Tfilter 4, and observation system
comprising objective 5, prism 6 and eyepiece
7, all incorporated in- the microscope draw
tube.

A beam of rays from either a natural or an
artificial source of light falls on the mirror 1,
reflecting the light and djrecting it to the
aperture diaphragm 3. Then the beam passes
through the condenser 2, the object under
study, and further goes to thie objective 5. The
image of the aperture diaphragm is produced
in the exit pupil of the objective thus achiev-
ing the most uniform illumination of the mi-
croscope field of view, The objective forms the
image of the object under study onto the plane
of field diaphragm of the eyepiece 7 used
to observe the magnified image of the
object. e

The prism 6 declines the beam at an angle




of 45° from the vertical line. Inclined position
. of the outgoing beam of light secures con-
venience at operation with the microscope.

Iv. DESIGN

‘Main parts of the mlcroscepe are: a stand
base shoe 8 {Fig.2), fine focusing mechanism
ericlosed in a box 9, object stage 10, revoly-
ing changer 7f on slldes condenser 2, con-
denser bracket 12 ob;ectwe 5 (Fig. 1) and
eyepiece 7. - .

Microscope base, of a horseshoe form, has
three bearing platforms at the bottom, which
platforms providing dor steadiness of micro-
scope base on the surface of stage.

The {itte focusing gear hox is screwed tfo

the microscope stand base shoe. One side of’

the box bears a  puide for the condenser
bracket while the other side has a recess to
move a guide with the draw tube holder.

The fine focusing gear represents a system
of gear wheels anid a lever L

This - mechanism ~actnated by turn-
ing knobs 13 (Fig. 2) located on the right
and left sides of the hox. Fastened on the
right end of the knobs 73 axle is a drum with
a scate provided with 50 divisions. Each fifth
division is marked with figures beginning

- TFig. 2




from 0" to “9”, Reading the drum scale it is
possible to determine the value of rise .and
lowering of the draw tube holder. One revo-
lution of the drum corresponds to draw iube
holder shifting by 0.1 mm. Total length of the
draw tube holder fravel from one limit to the
other is 2.2-—-2.4 mm.

Extreme positions of the draw tube holder
are marked by lines made on the fine focus-
ing gear box. A movable part is marked by
a line and stationary’ one by twe lines cor-
responding to extremme positions of the draw
tube holder. ' R

The fine focusing gear box shifts the draw
tube holder together with the coarse focusing
gear. By turning the knobs of coarse and fine
focusing adjustment clockwise the draw tube
hoider of the microscope "is lowered, while
turningthemn counter-clockwise the draw tube
holder is raised. . oo o

The object stage /0 (Fig. 2) is fixed on a
special bracket: the latter, in its turn, is fas-
tened to the fine focusing gear box. The upper
disk of the object stage:can: be turned by
hand ‘holding it by its knurled part. To do
this, loosen the screw /4 Besides, by means
of two screws 15 (on theright side and on the
left side) and a spring in the front part of the
stage the latter can be moved for centering,
thus enabling the observer fo bring the

10
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preparation of interest into the field of
view. :

On the stage surface there are seven holes:
four extreme holes are designed for accoms-
modation of spring clamps, three middle
holes — for fixing a specimen driver which is
not inchided iri the microscope set. -

The draw tube holder 16 in its lower part
bears a guide and a gear with two knobs 17
intended for coarse focusing of the microsco-
pe. By turning knobs in opposite directions
coarse focusing adjustment can be cont-
rolled. - :

In the upper part the draw thibe holder
bears a head I8 with a wedge guide, designed
for the revolving changer and has a seat for
setting an inclined monocular attachment /9.
On the micrdscope can also be mounted either
a direct or a binocular draw tube; which
are not included in the set. The shape of the
draw tube holder allows to place large-sized
specimens on the object stage. . :

The inclined monocular attachirient 9 is
inserted into the socket of the draw tube hol-
der head and is fixed in it by a screw 20. The
attachment can be turned vertically to any
position required. ‘ : S
~ The revolving changer [/ has four holes
threaded for screwing in the objectives. Cen-
tered position of the objectives is secured
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by a stop (detent} located inside the changer.
The holes for the objectives on the changer
are centered in respect of the draw tfube
axis with such accuracy that displacement
of the point of the preparation in the centre
of the view field of the eyepiece 7X doesn’t
exceed two thirds of the field of vision radius
when changing from an objective to any
other one avaiiable in the present microscope
complete set. -

In the upper part of the revolvmg there is
a guide of a dove tail type designed for
mounting the changer onto the head of the
draw “tube holder. Correct positicn of the
changer int respect of the draw tube axis is
fixed by a screw 27 fastened. by a locknut.
The locknut and the screw are by no means
allowed to be loosened, otherwise correct
centering of the changer would be unsett-
led. : o
-Bracket /2 (Fig. 1). of the condenser is
fixed on the guide of the fine focusing gear
hox and can be shifted by turning the knob 22
(Fig. 2). .

The bracket has a ¢y mdrlcal sleeve for the
condenser (Fig, 1). The condenser 2 is moum-
ted inside the sleeve by means of a screw
which is provided on the side of the bracket
ring. The axle of the bracket gear on its left
side bears a nut with two holes.. Turning this

12
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nui with a wrench, it is possible to adjust the
bracket travel to that fo achieve smoothness
of the bracket travel and to prevent the
bracket from sliding down. This adjust-
ment is of particulai importance while using
a - condenser with a phase-contrast. device
K®-4,

The mleroscope ‘¢ondenser of two-lens type
is equipped with an iris ;diaphragm, which
can be opened and shui with’ the aid of a
knob 23 (Fig. 2). While dealing with small
magnifications, for instafice, with the:objéc-
tive 8'or 9 theupper front leris of the con-
denser can be removed (turned off), the con-
denser aperture being reduced from 1.2
to 0.3,

Rise of the bracket with the condenser is
limited by the stop so that in ifs exireme po-
sition a clearance of 0.03 up to 0.2 mm is’ left
between the plane of the object stage and the
front lens of the condenser.

When using the immersion oil between the
condenser front lens and the object glass the
condenser aperfure is 1.2, while withoul im-

. mersion oil the aperture equals 1.

The lower part of the condenser mounting
is provided with a hinged frame for lixing a
day-light filter or ground glass. .

. The microscope mirror has two reflecting
surfaces flat and comeave. . The concave
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mirror: is mainly: used when ~operating
without a. condenser but with low- -power ob-
]ectlve o o

!NSTRUCTIONS FOR USE

Qual;ty of ithage in microscope consuie-
rably depends upon illumination, therefore
adjustment of illumitiation is an important
preliminary opération,

To illuminate the preparatlon eithér art&fs-
cial or hatural light can be used. At précise
work it is recominended to use artificial light.
For artificial illumination a special illumina-
tor OM-19°is applied. While dealing with
objectives of dry systerit of weak and average
magnification one may use simplified remo-
vable illuminator OM-31, which is installed
in the ‘microscope stand (instead of the
mirror) by means of the dowel. The illumi-
nator OM-31 lamp is connected directly to the

alternating current miains of 220 V. Hiumi-
nators OM-19 and OM-31 are not included in
the microscope set.

1 Microscope Adjiistiént when
Workmg ‘with ‘Artificial Light

Conrect  with a plank the - illuminator
OH-19 and the microscope, in order to obtain
normal illuminator-to-microscope distance.
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Put microscope stand on two pins at cne erid
of the plank and place illuminator on its
other end. Plank pins should entér the slot
at the bottem of microscope base, and illumi-
nator pin should go into the ,plank stot.

The illuminator OM-19 lamp is connected
to the mains through a step-dawn transfor-
mer. The {ransiormer is delivered connected
to 220V. To switch it over to 127V one
should. adjust a swilch through an opening
located in the transformer bottom; and set it
to number “127". : :

Note On a special order the transformers can be
also delivered with other input voltage to suit cusio-
mer's requirements. In this case the voltage switch is

set on voltage corresponding to that of custormier’s
mains,

To control iricandescence of the lamp pro-
vision is made in the transformer body for-a
rheostat with a handle, and to switch on the
current a switch is provided, :

After connecting the illuminator lamp 10
the transformer and the transformer to the
mains it is possiblé to start adjustment of il-
lumination.

First raise the candenser up to the stop by
turning the knob 22 and shut the iris dia-
phragm of the illuminator, which is a field
diaphragm of the microscope, up to its limit.
The tmicroscope mirror is to be turhed by its
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flat surface to the illuminator-and to be ad-
justed approximately at an angle of 45° from
the condenser axis. o

Turning the illuminator in respect of the
vertical and horizontal axes, direct a beam of
light to the centre of the mirror. Turning the
knob 238 shut the iris diaphragm -of the con-
denser, which is an aperture diaphragm of
the microscope. Shifting the lamp socket
along the axis, achieve the most sharp image
of the [ilament on the blades of the condenser

closed iris diaphragm. The image of the lamp"

filament on the diaphragm shouid be seen
ciearly when looking at the microscope mir-
rot irom the illuminator side. o

Take the objectives required for the ‘work
and insert them info the revolving changer.
Arrange the objectives so that each next piece
be more poweriul than the previous one pro-
ceeding in clockwise direction if looking at
the microscope from above when it is in its
working position. o .

Operation - with objectives  8x0.20 - or
9x0.20. The objectives 8x0.20 and 93¢0.20
have the largest field of view and are mainly
used as a view finder for preliminary exami-
nation of the preparation and choice of sec-
tion for more detailed investigation.

I the objective 8x0.20 or 9X0.20 is sup-
posed to be used within a long period of time

16

for work requiring low-power magnification
(for instance, when investigating plankton)
or when photographing, then it is recommen-
ded fo remove a condenser upper: lens from
the illumination system, For this purpose, it
is necessary to release a stop screw 24, take
the condenser out of the bracket sleeve and
screw off the upper front lens. Then put the
condenser into the sleeve again and lasten
with a screw. With the front Iens being remeo-
ved the image of the field diaphragm of the
illuminator overlaps the entire feld of view
of the microscope. : .

If the objective 8x0.20 or 9X0.20 is used
as a view finder, the condenser upper lens
should not be removed because without the
latter-it is not possible. to use more powerful
objectives. . _ U

Further adjustment of illumination is {0 be
effected as follows. : S :

Place the preparation to the central part of
the microscope object stage and press it by
clamps. Place the objective 8<0.20 or 9:x0.20
into the beam path. Set the eyepiece 7 into
the microscope draw tube. Open the field and
aperture diaphragms. Turning the knobs 77
adjust the microscope for the :preparation.
Close the field and aperture diaphragms.
Looking into the microscope, lower the con-
denser slowly down {ill the image of the

17




illiiminator field - diaphragm appears iu
the field of view. By swinging the mirror /
(Fig. 1) bring the image of the field dia-
phragm into the centre of the field of view
and open it entirely. If the condenser frorit
lens is not removed, the image of the field
diaphragm will be smaller than the micro-
scope field of view. Therefore it is necessary
to lower the condenser to such a position
which gives way to full. illumination of the
entire field of view or place a ground glass
in the hinged frame. After this, start studying
the preparation. S

Each of the objectives included in the mi-
croscope set can be employed with any of the
eyepieces. However, at the beginning of exa-
mination it is recommended to use the low-
power-eyepiece 7.

Using the objective 8X0.20 or 9x0.20, it is
more convenient to move the preparation on
the surface of the object stage directly by
hand. There are two centering screws 75
(Fig. 2) for the accurate placing ol the pre-
paration on the object stage. IR

As it was indicated above, the upper disk
of the stage can be rotated through 360° The
stage can be fixed in any position by a stop
screw f4. . '

- Qperation with objective 40X 0.65. Having
chosen a section of the preparation proposed
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to be studied in detail, place it in the centre
of the field of view by means of center-
ing screws of the object 'stage. 1If this
operation is performed not very carefuily, the
section which is of interest to the observer
could appear outside the field of view of a
high-power objective. e

Then turn the revolving changer and
place the objective 40X0.65 in the path of
beams. Further, adjust the microscope focus-
ing for sharpness of the preparation image.
As all objectives are intercoordinated, in
order to adjust focusing, it is enough to turn
slightly the knob 18 of the fine- focusing
adjustment gear. Having lifted the conden-
ser up to stop, shut the illuminator field
diaphragm; looking through the eyeplece
bring the image of the field diaphragm to the
centre of the microscope fleld of view by
slightly filting the mirror / (Fig, 1}. Open
the field diaphragm to such an extent that
the diameter of its image.becomes. equal of
that of microscope field of view. Find the
most favourable opening size of the aperture
diaphragm 3. ' '

The image of the aperture diaphragm is
produced in the exit pupil of the microscope
objective (near the last lens of the objective).
This image could be seen when taking the
eyepiece out of the microscope draw tibe and
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looking through the draw tube af the last lens

of the objective, First the aperture diaphragm
is to be complefely closed. Then, looking at
the exit pupil of the objective, gradually open
the aperture diaphragm till the image of the
diaphragm totally covers the openmg of the
exit pupil.

It is usually recommended to. find stuch a

size of the aperture diaphragm that the dia-
meter of its image equals /5 of the diameter
of the microscope objective exit pupil. How-
ever, the final choice of the opening extent
of the aperture diaphragm depends upon the
nature of the preparation. The diaphragm
should be opened so that the preparation ima-
ge appears the most contrast. The aperture
diaphragm being too widely open, the: con-
trast ol the image usually fades. -
- Never adjust the microscope for brlghtness
of the image by narrowing the aperture dia-
phragm or by lowering the condenser, as this
will reduce resolving. power of the micro-
scope.

"~ To decrease brlofhtr;ess of the 1mage either
a day-light filter is placed into a hinged
frame under the condenser or the 1amp in-
candescence is reduced by means: the
transformer rhecstat, ©

Objective 40X0.65 produces a contrast and
sharp image only when using cover glasses
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0.17 mm thick. Tmage contrast: considerably
fades when thickness of cover glasses devia-
tes from the indicated thickness by £0.02 mm. .
Thickness of cover glasses is measured with
a serew micrometer.

Ope;atnon with objective 40><0 75. 1f the
water immersion. objective is to be used for
studying the preparation, then after a section
of the preparation of interest has been chosen
and brought in the center of the [ield of view
by means of the objective 90.20, the objec-
tive 40 0.75 should be introduced in the
path of rays. After this the microscope focus:
ing should be corrected and the chosen sec-
tion of the preparation should be brought in
the center of the field of view again.. |

When using the objective of water immer-
sion, one should bear in mind that the objec-
tive is very sensitive for changing the cover
glass thickness since the refraction index of
water differs from that of the cover. -glass:
The hest quality of image while operating
with this objective is obtamed usmg the cover
glass of 0.17 mm thick.

Prior to work apply a drop of dl.stxiled wa-
ter onto the Iront .lens of the objective
40><0 75 and the preparation..

- While working with the objective 40><0 75, -

. 'the condenser is to be ra1sed up to the
_ stop SR R
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It is not allowed to admit contact of the
objective and the preparation as it can result
in their damage. L

The microscope is adjusted as follows."

At the beginning of focusing when the
image of the object has not yet beent seen in
the field of view, it is recommended to shut
almost completely the aperture diaphragm of
the condenser, so that to increase depth of
field of the microscope. - -

It is also advisable to control the centre po-
sition of the lamp filament image on the con-
denser aperture diaphragm plane (as it is in-
dicated above). Looking from the side of the
microscope stand at a gap between the objec-
tive and the preparation, turn the knob of
coarse focusing adjustment and lower the
draw tube holder very carefully almost till
the contact of the objective with the prepara-
tion. In this case a layer of liquid appears
between the front lens of the objective and
the préeparation. - ° _ '

Then looking through the eyepiece turn the
fine focusing knob and raise the microscope
draw tube holder until the sharp image of the
object appears in the field of view. After
this adjust centering = and * sharpness of
image of the illuminator field diaphragm
according to instructions stated for the
objective 40:<0.65. -

22

< Take out the eyepiece of the microscope and
looking through the microscope draw tube at
the exit pupil of the objective, adjust. the
opening of the condenser aperture diaph-
ragm. _ _ L _
After work, wipe off, the distilled water
from the chjective and preparation with a
clean napkin or wooden stick or match wrap-
ped in cotton wool. _ '
Operation with objective 90X 1.25. Before
starting work with the immersion objective
90 1.25, employ the objective 40 0.65 and
eyepiece 7X, introduce as accurate ‘as pos-
sible a section of preparation which is of
interest for the observer in the centre of the
field of view with the aid of centering screws
of the object stage. : L
Prior to work apply a drop of immer-
sion oil onto the front lens of the objective
90x 1.95 and the preparation using a- glass
stick. L
~ It'is not allowed to use substitutes for in-
mersion oil, because the application of substi-
tutes would reduce contrast of image. After
work wipe off immersion oil from the

.-~ objective and preparation with the help
o a cléan napkin or wooden stick or match
SLLWE

pped in cotton wool slightly wetted in

' .:_.-'_:al_'c_o_hol or xylene,
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© While working with the objective 90X1.25,
the . condenser should be raised up to the
stop. S L L :
The indications given for the  objective
403 0.75 concerning the microscope focusing,
iflumination adjustment and the extent of
opening the diaphragms sliould be carried
out for operation with the immersion objec-
tive 90 1.25. ‘ - .
As in most cases the aperture ol the illu-
mination system does not exceed %/s of the
immersion objective aperiure, there is usually
no need to deliver immersion liquid between
the front lens of the condenser and the pre-
paration glass. In special cases when it is ne-
cessary to extend the itlumination = system
aperture to the full aperture of the immersiofl
objective some drops either of immersion
oil or water are to be delivered to the
front lens of condenser. The condenser is to
be lifted to the stop. The preparation glass
should be in contact with the liquid deli-
vered on the condenser. The apertire dia-
phragm of the condenser is to be entirely
Opeﬂ. . C .. [ . .. Tl
Affer work clean the condenser from oil in
the same way as it is indicated above for the
immersion objective. '
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2. Microscope Adjustment when “Working::
o with Natural Light Lo

When working with natural (daylight) it=
lumination, place the microscope so that the:
mirror would face the window. The mirror
should direct light into the microscope either
from a bright area of the sky or which is
better from a light cloud. .

Avoid such a position of the microscope
when it meets direct sun beams forming too
bright illuminatiofi which dazzles the observer.

Bright lateral light also interferes with ob-
seryation especiaily when employing high-po-
wer eyepieces. o

The day-light filter located under the con-
denser reduces brightness-of. the image ‘and
therefore should be removed at natural illu-
mination: ST . i
© At natiral illumination ‘there is no- field
diaphragm. Therefore the above stated in-
structions as to adjustment and the extent of
opening the field diaphragm are not effective.
All ‘other instructions for placing the mirror,
the condenser and opening the: apérture dia-
phragm reserve their importance. By tilting
the-mirror achieve bright and uniform illu-

. mination of the field of view. :

:Foreign screening bodies = (for instance,
shes) should not appear in “theé path: .of
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beams as they would be seen in the exil pupil
of the objective with the eyepiece taken oul.
The microscope mirror is to face light by
its plane side. Its concave side is applied very
rarely only at work with low-power objec-
tives. L R
When using ‘objectives 40X 0.65,' 40x0.75
and 90X 1.25 lift the condenser to - the
stop. - LI
. VI. MAINTENANCE INSTRUCTIONS:
. The - microscope .. is = delivered: :carefully
checked; to ensure trouble-frée  long-term
operation the microscope should be kepl clean
and protected from damages. Packing ensu-
res safety of the microscope during transpor-
tation. On receiving the microscope special
attention should be paid fo the seal which is
o be intact. . ; NI
Under the draw tube holder there.is moun-
ted a safety wooden block for disengagement
of the fine focusing gear. To adjust the micro-
scope to its working position, take this block
from under the tube hoider. If the revolving
changer /1 displaces along the guides. when
delivering the microscope, move the changer
until the screw 2/ will rest against the draw
tube head 8. R L
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~ objectives” in particular, require: a. speci'al__ L
care. o ' '

When not in use, the micrescope MBP-1-
should be covered with a hood, and the mic-- -
roscope MBP-1A kept in a packing case. To
preseive the appearance of the microscope,:
thoroughly remove dust and regularly wipe =
the microscope with a soft cloth wetled in-.
acidless vaseline and then make it dry with a
soft clean cloth. o -

Metal parts of the microscope should be
always kept clean, but its optical components,

To protect the draw tube prism [rom dust,
always Keep the eyepiece in the draw tube or
cover the latter with a cap. - - '
Never touch the surface of lens with fin-
gers. Should the objective last lens deeply
seatéd in its mounting be covered with dust, -
wipe very carefully the lens surface with a
clean cotton piece wrapped ona wooden rod .

" and soaked slightly in. pire benzine ot
- ether. S T _
o+ i dust penetrates inside the objective, and -

if a deposit appears on the lens inner surfa-
ces, the objective is to be sent for cleaning to - =
a;special workshop. o L
Don't take the objective apart yourselves -
{o-avoid their ddmage. T, :




VIL LIST OF SPARE PARTS *

Ttem No.

B VPart_ ot

.+ Assefnbly No.

LN fe 0 BD =

10
11

12
13
14

15
16

o

Revolwing changér phig
Mirror in mount
Wrench-screwdriver
‘Attachment cap -
Achromatie - objective- -+ -
8x0.20 (M-42}
Achromatic objective..
. 40X 0.65 (MUT)
Achromatic objéctive’
400,75 {OM-23)
~Achfariatic chjeclive
801,25 (OM-41):
Planiachromatic objective
9x0.20 (OM-2) ...
Huyghens evepiece 7X (M-7)
Huyghens eyepiece 10X
(M-10) i :
Huyghens eyepiece 15X
(M-11y .

Compensating: eyepiece: 15X .
(AM-27).

CC2 blue light fitter

113 frosted glass, ... . .

Inclined monocular draw " tube
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